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Abstract

Acute decompensation of previously stable chronic heart failure (ADHF) is a major
cause of mortality worldwide. ADHF is associated with re-appearance of symptoms of heart
failure and requires immediate medical attention. Experiments performed on a rat model of
ADHF showed that treatment with Thiamet G (TG), a molecule increasing global intracellular
O-GIcNAcylation, promotes cardiac recovery following ADHF and increases survival. The aim
of this thesis project was to investigate whether cardiac extracellular vesicles (EVs)-a class of
secreted membrane-bound particles carrying proteins, nucleic acids, and lipids-play a role in

mediating the therapeutic effect of TG.

We have shown that cardiac EVs display distinct markers that differ from classical EV
markers. Through a comparative proteomic approach, we found that cardiac EVs are
specifically loaded with the sarcomeric protein LIM domain binding 3 (LDB3). We then
validated LDB3 as a marker of cardiac EVs after their isolation using different techniques in

both rat and human cardiac tissue samples.

Additionally, we found that cardiac LDB3 levels change during HF, but its level in EVs
remains unchanged. We also found no change in cardiac LDB3 levels between ADHF rats
treated or not with TG. However, intracellular LDB3 displayed higher O-GlcNAcylation in TG-

treated animals.

These data suggest that LDB3 is a potential marker of cardiac EVs, and its secretion into
EVs is not influenced by HF. Furthermore, LDB3 O-GlcNAcylation can be further studied for

its downstream effect on cardiac function and as a therapeutic target during ADHF.

Key words: Heart failure; O-GlcNAcylation; extracellular vesicles



Résumé

La décompensation aigué suite a une insuffisance cardiaque chronique précédemment
stable (ADHF) est une cause majeure de mortalité dans le monde. L'ADHF est associée a la
réapparition des symptomes d'insuffisance cardiaque et nécessite une prise en charge médicale
immeédiate. Des expériences réalisées sur un modele de rat d'ADHF ont montré que le
traitement par le Thiamet G (TG), une molécule augmentant le taux de O-GlcNAcylation
intracellulaire global, favorise la récupération cardiaque suite a ' ADHF et augmente la survie.
L'objectif de ce projet de these était d'étudier si les vésicules extracellulaires (VE) cardiaques -
une classe de particules membranaires sécrétées transportant des protéines, des acides
nucléiques et des lipides - jouent un role dans la médiation de l'effet thérapeutique bénéfique

du TG.

Nous avons montré que les VE cardiaques présentent des marqueurs distincts qui
different des marqueurs classiques des VE. Grace a une approche protéomique comparative,
nous avons découvert que les VE cardiaques expriment spécifiquement la protéine
sarcomérique LIM domain binding 3 (LDB3). Nous avons ensuite validé LDB3 comme un
marqueur des VE cardiaques aprés leur isolement/purification en utilisant différentes

techniques a partir de tissus cardiaques humains et de rats.

De plus, nous avons constaté que les niveaux de LDB3 cardiaque changent au cours du
développement de I'insuffisance cardiaque, mais que son niveau dans les VE reste inchangé.
Nous avons également constaté qu'il n'y avait pas de changement dans les niveaux de LDB3
cardiaques entre les rats ADHF traités ou non par TG. Cependant, la protéine LDB3

intracellulaire présentait une O-GlcNAcylation plus élevée chez les animaux traités par TG.

Ces données suggeérent que LDB3 est un marqueur potentiel des VE cardiaques, et que
sa sécrétion dans les VE n'est pas influencée par l'insuffisance cardiaque. En perspectives, les
modulations des taux d’O-GlcNAcylation de LDB3 sur la fonction cardiaque devront étre

caractérisés comme comme cible thérapeutique pendant ' ADHF.

Mots clés : Insuffisance cardiaque ; O-GlcNAcylation ; vesicules extracellulaires
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Abbreviations

Symbols

2: diameter

°C: degrees Celsius

A

A: amperes

ADAMI10: A Disintegrin and metalloproteinase
domain-containing protein 10

ACE-I: angiotensin converting enzyme inhibitor
ADHE: acute decompensated heart failure
AGQO2: argonaut 2

ALIX: ALG-2 interacting protein X

AP: action potential

APS: ammonium persulfate solution

ARF: ADP-ribosylation factor

ARMM: ARRDC1-mediated microvesicle
ARNI: angiotensin receptor-neprilysin inhibitor

ARRDCI: arrestin domain-containing protein 1

B

BBB: blood-brain barrier

BP: blood pressure

C

CD: cluster of differentiation

CHMP: charged multivesicular body protein
CO: cardiac output

CRYAB: alpha-B crystallin

Ct: cycle threshold

cUC: cushioned ultracentrifugation

D

d* diameter of the particle

DBP: diastolic blood pressure

DGUC: density gradient ultracentrifugation
DMEM: Dulbecco’s modified eagles medium
DPBS: Dulbecco’s phosphate-buffered saline
DTT: Dithiothreitol

dUC: differential ultracentrifugation

E

ECL: enhanced chemiluminescence
ECM: extracellular matrix

EDTA: Ethylenediaminetetraacetic acid
EF: ejection fraction

ER: endoplasmic reticulum

ESC: European Society of Cardiology

ESCRT: endosomal sorting complex required for
transport

EV: extracellular vesicle

EVtrap: EV total isolation and recovery

F

FBS: fetal bovine serum

Fru-6P: fructose-6-phosphate

G

g: centrifugal force
g: gram

GAPDH: Glyceraldehyde 3-phosphate
dehydrogenase

GFAT1: Glutamine-fructose-6-phosphate
amidotransferase 1

Glc: glucose

GlcN: glucosamine-6-phosphate

GlcNAc-6P: N-acetylglucosamine-6-phosphate
GLUT: glucose transporter

GTP: Guanosine-5'-triphosphate

H
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Abbreviations

H,0O,: hydrogen peroxide

H9c¢2: rat embryo cardiac myoblast cells

HBP: hexosamine biosynthetic pathway

HD-PTP: His domain protein tyrosine phosphatase
HEF: heart failure

HFpEF: heart failure with preserved ejection
fraction

HFrEF: heart failure with reduced ejection fraction

hnRNPA2BI1: heterogenous nuclear
ribonucleoprotein A2B1

HRS: hepatocyte growth factor-regulated tyrosine
kinase substrate

HSC70: Heat shock cognate 71 kDa protein

HSP70: Heat shock protein 70 kDa

I

ILV: intraluminal vesicle

INSERM: Institut national de la santé et de la
recherche médicale

IP: intraperitoneal
IP: intraperitoneal

ISG15: interferon-stimulating gene 15

L

L: density of the solution

LA: left atrium

LBPA: lysobisphosphatidic acid

LC-MS: liquid chromatography mass spectrometry
LDB3: LIM domain binding 3

LDL: low density lipoprotein

LDS: Lithium Dodecyl Sulfate

IEV: large EV

IncRNA: long non-coding RNA

LV: left ventricle

LVR: left ventricular remodeling

M

M199: Medium 199

MSC: mesenchymal stem cells

MHC: major histocompatibility complex
MI: myocardial infarction

min: minute

miRNA: micro-ribonucleic acid

MISEV18: Minimal information for studies of
extracellular vesicles 2018

MLC: myosin light chain

mM: millimolar

mmHg: millimeter of mercury

MRA: mineralocorticoid receptor antagonists
mRNA: messenger ribonucleic acid
MV: microvesicle

MVB: multivesicular body

MVBI12: multivesicular body subunit 12
MVE: multivesicular endosome

MVP: major vault protein

MW: molecular weight

MYH7: Myosin heavy chain 7

N

n: viscosity of the solution

NRVF: neonate ventricular fibroblasts
NRVM: neonate rat ventricular myocytes
nSMase2: neutral sphingomyelinase 2

NUP62: Nucleoporin p62

O

OGA: O-GlcNAcylase
O-GIcNAc: O-linked-N-acetylglucosamine
OGT: O-GIcNACc transferase

p

P/S: penicillin/streptomycin
p: particle density
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PAGE: polyacrylamide gel electrophoresis
PDLIMS5: PDZ and LIM domain 5

PdtIns3P: phosphatidylinositol 3-phosphate
PEG: polyethylene glycol

PMA: phorbol 12-myristate 13-acetate

PTM: post-translational modification

PTS: phase-transfer surfactant

PUGNAc: O-(2-acetamido-2-deoxy-D-glucopyr-

anosylidene)amino-N-phenylcarbamate

R

RA: right atrium

RAAS: renin-angiotensin-aldosterone system
Rho: Ras homologous

RISC: RNA-induced silencing complex

ROCK: Rho-kinase

ROS: reactive oxygen species

RPM: rotations per minute

RT: room temperature

RT-qPCR: Quantitative reverse transcription PCR

RV: right ventricle

S

SA: sinoatrial

SBP: systolic blood pressure

SDS: sodium dodecyl sulfate

SEC: size exclusion chromatography

SEM: standard error of the mean

sEV: small EV

SMAD? : mothers against DPP homologues 7

SNARE: soluble N-ethylmaleimide-sensitive factor
attachment proteins receptor

SNS: sympathetic nervous system

SORBS2: SH3 domain-containing protein 2
STAM: signal transducing adaptor molecule
SV: stroke volume

SVR: systemic vascular resistance

SYNCRIP: synaptotagmin-binding cytoplasmic
RNA-interacting protein

T

TBST: 1X Tris-Buffered Saline, 0.1% Tween® 20
Detergent

TEMED: tetramethylethylenediamine
TFA: trifluoroacetic acid

TSG101: tumor susceptibility gene 101

U

UDP: uridine diphosphate

UF: ultrafiltration

\%4

v/v: volume per volume

v: sedimentation rate

V:volts

VPS: vacuolar protein sorting

VSMC: vascular smooth muscle cell
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w/v: weight per volume

Y

YBX-1: Y-box binding protein

17



Introduction

Introduction

18



Introduction

[. THE HEART

1. Healthy hearts

1.1. Anatomy

The heart is a muscular organ that serves the role of a pump, distributing blood to all
organs. It is located in the cavity between the lungs, or the “mediastinum” (Figure 1) (Saladin
etal., 2021). Surrounding the heart is a sac-like structure with two walls called the pericardium.
The outer wall of the pericardium, called the fibrous pericardium, surrounds the heart and is
connected to the diaphragm below, while the inner pericardial membrane, called the serous
pericardium, is in contact with the heart. The serous pericardium is itself made up of two layers,
the parietal layer lining the fibrous pericardium, and the visceral layer, which lines the heart and
is considered the outermost layer of the heart (also known as the epicardium). The space
between the serous pericardium layers, known as the pericardial cavity, is filled with
pericardial fluid (5 to 30 mL) secreted by the serous pericardium. The pericardium serves to

maintain the heart in a suspended position and minimize friction during contraction.

Rightlung ———

Aortic arch Pulmonary trunk

Superior vena cava X
P Left atrium

Right atrium

Right ventricle Left ventricle

Inferior vena cava

Endocardium

Myocardium

Pericardial cavity 38 | _— Visceral layer Serous
Fibrous pericardium \\/A Parietal layer pericardium

Figure 1. The heart and its surrounding structures (created with BioRender.com).

The heart itself is divided into four chambers: two atria on the top and two ventricles on
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the bottom (Figure 1). The left (LA) and right atrium (RA) are separated by the interatrial
septum, while the left (LV) and right ventricle (RV) are separated by the interventricular septum.
Between the atria and the ventricles are atrioventricular valves (tricuspid on right side, mitral

on left).

Cardiac tissue made up of three layers, from the outside in: the epicardium, the
myocardium, and the endocardium. The epicardium and endocardium are composed of a thin,
single layer of cells resting on connective tissue, while the myocardium, made up primarily of
contractile and mesenchymal cells, forms the largest part of heart tissue. Myocardium is thicker

in the LV, and thinner in the RA.

1.2. Histology
Epithelial cells line the epicardial and endocardial heart layers, while the myocardial
layer is populated by various cell types. The primary cell types in the heart are contractile
cardiomyocytes. Cardiomyocytes constitute 49.2% of cells in the ventricles, while vascular
smooth muscle cells (VSMC) are 21.2%, fibroblasts are 15.5%, endothelial cells are 7.8%, and

various immune cells 5.3% (Litvinukova et al., 2020) (Figure 2).

Cardiac blood

Cardiomyocytes vessel

Cardiac ECM — Immune cells

Vascular
smooth muscle
cells

Heart chamber

Endothelial cells Cardiac fibroblasts

Figure 2. The main cardiac cell types. ECM: extracellular matrix (created with BioRender.com).

Cardiomyocytes are one of the three muscle cell types in vertebrates, the other two being

skeletal and smooth muscle cells. Cardiomyocytes drive the contractile force of the heart. These
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cells function as a unit, transmitting the contractile signal, known as action potential (AP) in a
manner that allows the heart to beat for optimal blood ejection. This synchronization is possible
due to the presence of intercalated discs connecting cardiomyocytes through cell junctions

(Figure 3).

Sarcomere

Cardiomyocyte
Nucleus

Intercalated
disc

Mt: Mitochondria

Figure 3. Cardiomyocyte organization in heart tissue showing intercalated discs and sarcomere striations
(Wikimedia Commons; Innovations Report [accessed 24/10/2022])

Cardiomyocytes contain contractile organelles called myofibrils. Myofibrils are tube-like

bundles of long proteins organized in a structure called a sarcomere.

The sarcomere is composed mainly of actin and myosin filaments which interact to
produce contractile force. Many other proteins are necessary to maintain sarcomeric structural
integrity during contraction (Figure 4). Titin is an essential, giant protein anchoring sarcomeric
proteins and maintaining myosin in a central position with respect to actin. It acts as a spring
and allows for sarcomeric elasticity. It is the largest known protein, with a molecular weight
between 3000 to 4000 kDa depending on its isoform (Labeit and Kolmerer, 1995). a-actinin is
a Z-disc protein that connects actin filaments of adjacent sarcomeres (Sjoblom et al., 2008).
Mpyotilin and LIM domain binding 3 (LDB3) maintain sarcomeric structural integrity by
anchoring actin to a-actinin (Lin et al., 2014). LDB3 was also shown to be essential for
sarcomere and integrin adhesion site assembly (Jani and Schock, 2007). Tropomyosin and
cardiac Troponins (Troponin I, T and C) are regulators that surround actin filaments and
mainly function to prevent actin-myosin interaction when the heart is not contracting. This

functional inhibition is calcium-dependent. When cellular calcium levels rise, these proteins
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undergo a conformational change exposing actin interaction sites (Marques and de Oliveira,
2016). Tropomodulin and CapZ are actin filament capping proteins that control the filament’s
elongation and anchor it to the Z-disc (Hishiya et al., 2010, p. 3; Rao et al., 2014). Desmin is
mainly present surrounding the Z-disc region of the sarcomere. It is essential for connecting
the contractile structures with the cytoskeleton, including the nucleus, the subsarcolemmal
cytoskeleton, and adjacent sarcomeres (Paulin and Li, 2004). aB-crystallin (CRYAB) is a small
heat shock-related protein that binds to desmin and cytoplasmic actin. It may act as a chaperone
under conditions of stress, during which it translocates to the cytoskeleton (Barbato et al., 1996;

Bennardini et al., 1992).

I-band A-band I-band

LDB3 aB-crystallin - Myomesin Tropomodulin  Troponin Myotilin

CapZ Titin Tropomyosin ~ Myosin Desmin Actin a-actinin

Figure 4. A schematic representation the main sarcomeric proteins. LDB3: LIM domain binding 3. Figure was
adapted from (Lambert et al., 2020).

When an AP arrives, ionic changes take place in the cell, inducing the interaction of
sarcomeric proteins that shorten the sarcomere, and as a result shorten the entire cell (see more
in section 1.3.4). Cardiac contraction takes place when cardiomyocytes shorten during the

transmission of the AP throughout cardiac tissue.

Cardiac cells in the myocardium are surrounded by an extracellular matrix (ECM)

consisting of proteins which can be structural (collagen, elastin), or non-structural
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(proteoglycans) (del Monte-Nieto et al., 2020). Fibroblasts produce the collagen network of the
ECM, which plays an essential role in the conduction of contractile signals and rhythmicity of
cardiac function, as well as providing strength to the heart wall (Ivey and Tallquist, 2016;

Tallquist and Molkentin, 2017).

Endothelial cells line the inner layer of the heart (endocardium) and blood vessels. In
the heart, they are the first interface between blood and cardiac tissue, allowing the diffusion of
oxygen and nutrients into the heart, and carbon dioxide and waste into the circulation.
Endothelial cells also function by releasing endocrine, paracrine, and autocrine factors that play
essential roles in immune activation and penetration into cardiac tissue, blood vessel
constriction/relaxation, and blood coagulation (Amersfoort et al., 2022; Lowe and Anderson,

2015).

1.3. Function

The heart beats at a resting rate of about 70 to 80 beats per minute in adults. During the
heart’s function, both atria contract at the same time, pushing blood into the ventricles.
Ventricles then contract to push blood either to the systemic (LV) or pulmonary circulation
(RV) (Figure 5), respectively carrying oxygenated blood to organs, including the heart itself, or
deoxygenated blood to the lungs. As both circulations are running at the same time, the heart
acts as a double pump. In both circulations, blood leaving the heart is always carried by the
arterial network, which is composed of blood vessels of varying size and thickness called
arteries, while blood returning to the heart is carried by the venous network made up of veins

that are similarly variable in size, but overall thinner than arteries.
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Figure 5. The systemic and pulmonary circulations. RA: right atrium. LA: left atrium. RV: right ventricle. LV: left

ventricle (Lowe and Anderson, 2015, fig. 9.1).

1.3.1. Systemic circulation
Oxygenated blood passes from the LA to LV through the mitral valve. When ventricles
contract, oxygenated blood exits the LV through the aortic valve to the aorta, which then
branches off into smaller arteries throughout the organs. Oxygen and nutrient exchange takes
place in the smallest and most permeable vessels called capillaries. After deoxygenation, blood
continues into the venous circulation back towards the heart. Eventually, blood passes through

superior and inferior vena cava and empties in the RA.

Coronary circulation

When ventricles relax, a portion of oxygenated blood leaving the aorta flows backwards
towards the heart. However, the structure of the aortic valve prevents this backflow and closes
the valve. Due to this backward pressure and the closure of the aortic valve, blood escapes into
the coronary arteries which supply the heart tissue itself. These arteries similarly branch off to
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provide oxygen and nutrient exchange, eventually returning through coronary veins into the

RA with the rest of the body’s deoxygenated blood.

1.3.2. Pulmonary circulation
Deoxygenated blood that empties into the RA is then pushed into the RV, passing
through the tricuspid valve. When the ventricles contract, deoxygenated blood is pushed out
through the pulmonary valve into the pulmonary trunk, which branches off into pulmonary
arteries that lead to the two lungs. Blood in the pulmonary circulation passes through capillaries
in the lungs to be reoxygenated and eventually returned to the heart through pulmonary veins,

emptying in the LA.

1.3.3. The cardiac conduction system

Cardiac muscle contraction is a process involving the generation of an AP and its
transmission across cardiac tissue (Figure 6) by specialized cardiac cells called the cardiac
conduction system. The signal is first generated by pacemaker cells located in the sinoatrial
(SA) node, at the entrance of the superior vena cava. Next, the signal spreads across the atria,
inducing atrial contraction and the complete transfer of blood into the ventricles. During atrial
contraction, the signal is transmitted into the atrioventricular (AV) node. The AV node then
transmits the signal to the ventricles through conductive cells called the bundle of His, which
branch further into ventricular tissue to become Purkinje fibers. The transmission of the signal
through Purkinje fibers induces ventricular contraction and the ejection of blood from the

ventricles to the systemic and pulmonary circulations.
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Figure 6. Schematic representation of the cardiac conduction system (created with BioRender.com).

1.3.4. Physiology of cardiomyocyte contraction

At the base of cardiac contraction are individual cardiomyocytes that must function as

a unit. This is possible due to the histological structure of cardiac of tissue, where

cardiomyocytes are interconnected by intercalated discs. Once a myocardial region receives the

AP carried by Purkinje fibers, it is rapidly distributed among the cardiomyocytes in that region

with little resistance. The AP induces a rapid influx of sodium and calcium ions into the cytosol

of cardiomyocytes. This increase in intracellular calcium induces a restructuring of the

sarcomere, where sarcomeric proteins actin and myosin are pushed together, shortening the

cardiomyocytes (Figure 7). The period of cardiomyocyte contraction is known as cardiac

systole. This continues until calcium levels return to normal by the action of calcium pumps,

restoring the sarcomere to its original conformation and resulting in cardiomyocyte relaxation,

known as cardiac diastole.
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Figure 7. Change of sarcomeric conformation during cardiomyocyte contraction (created with BioRender.com).

2. Heart failure (HF)

2.1. Pathophysiology
It is estimated that heart failure (HF) has 17 primary causes which are not mutually
exclusive (Ziaeian and Fonarow, 2016). Of these, ischemic heart disease, hypertension, chronic

obstructive heart disease, and rheumatic heart disease account for two-thirds of all cases.

2.1.1. Ischemic heart disease

In order to ensure continuous cardiac function, the heart is irrigated by a network of
blood vessels called the coronary circulation. These vessels penetrate cardiac tissue and are
essential for the constant transfer of oxygen and nutrients to the heart. Ischemia is defined as
an inadequate supply of oxygen to meet metabolic demands. In the heart, this can be caused by
a partial or complete obstruction of a coronary artery (Figure 8). Coronary artery obstruction
most commonly occurs during atherosclerosis due to the formation of an atherosclerotic
plaque, but may also be caused by a blood clot or a constriction of the artery (Institute of

Medicine (U.S.) et al., 2010; Steenbergen and Frangogiannis, 2012). Partial (<50%) obstruction
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of a coronary artery does not produce symptoms. However, if left untreated, atherosclerotic
plaques develop and cause significant blood flow reduction. Symptoms normally appear during
high oxygen-demand states, such exercise or elevated stress. The principal symptom of ischemia
is angina pectoris, or localized chest pain that may extend to the shoulders, arms, back, or jaw.
Complete coronary artery obstruction leads to muscle death, a condition known as a myocardial

infarction (MI).

+— Atherosclerotic plaque

Obstructed coronary artery

Infarct zone

Figure 8. Anatomical properties of cardiac ischemic injury caused by atherosclerosis (created with
BioRender.com).

Atherosclerosis occurs due to a combination of environmental and hereditary risk
factors. Low-density lipoprotein (LDL) concentration in plasma plays a central role in the
development of atherosclerosis, with increased risk being associated with hypertension,
diabetes, and smoking (“Pathogenesis of Atherosclerosis,” 2006). However, it should be noted
that the participation of LDL in the induction of atherosclerosis is not completely proven or
understood (Libby, 2021). Atherosclerosis develops over three phases: initiation, progression,
and complications. In the first phase, excess LDL levels in the blood (higher than 30 mg/dL)
penetrate the wall of coronary arteries due to inefficient endothelial barrier function caused by
damage to the endothelium. LDL molecules then induce a cycle of inflammatory activation and
reactive oxygen species (ROS) production. Accumulation of ROS in the sub-endothelial layer
results in LDL oxidation, followed by their uptake by macrophages. When macrophages are
overloaded by oxidized LDL particles, they transform into foam cells. The presence of foam
cells is a hallmark sign of atherosclerotic lesions. Once established, atherosclerosis develops by

the accumulation of LDL and foam cells, accompanied by a migration of VSMCs into the
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subendothelial layer of coronary artery wall where the atherosclerotic lesion is developing. The
resulting mix of impaired immune cells and VSMCs forms the core of the atheroma.
Accumulation of calcium may also take place in atherosclerotic plaques, leading to localized

calcification. The progression of atherosclerosis is summarized in Figure 9.
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Figure 9. The progression of atherosclerosis (Nayor et al., 2021, fig. 1).

Complications of atherosclerosis occur as the atherosclerotic plaque enlarges

sufficiently to restrict blood flow through the coronary artery. Enlarged plaques become
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vulnerable to rupture, exposing their contents to the circulation, and inducing acute
thrombosis. Ultimately, the detachment of the formed thrombus causes a complete obstruction
of the coronary artery downstream, resulting in MI (Libby et al., 2019). The zone of cardiac
tissue whose blood supply is cut off is called the infarct zone. Cells in the infarct zone undergo
inflammation due to increased immune cell infiltration, in addition to necrosis, apoptosis, and

autophagy (Prabhu and Frangogiannis, 2016).

The stress induced by MI causes resident fibroblast activation. Fibroblasts respond to
the inflammatory signals and, when activated, transform into myofibroblasts (Figure 10). While
fibroblasts in healthy tissue are quiescent, myofibroblasts exhibit novel contractile, proliferative,
and secretory features that are essential for infarct wound healing. These cells migrate towards
the infarct zone and produce ECM proteins (mostly collagen, fibronectin, and laminin) which
replace the necrotic cells that are eliminated by infiltrating immune cells (Figure 11). Initially,
fibroblast activation and ECM deposition are necessary for wound healing. The tensile strength
of collagen fibers serves to compensate for lost contractility. However, maladaptive collagen
deposition may take place in non-infarcted areas of the heart, stiffening ventricular tissue and

causing its dysfunction (Pfeffer, M.D., Ph.D, 1995; van den Borne et al., 2010).
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Figure 10. Fibroblast activation and transformation into myofibroblast (created with BioRender.com).
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Figure 11. Ventricular tissue at the normal myocardium (A), infarct zone border (B), and infarct center (C)
Fibroblasts are stained with anti-vimentin (F, bright cells), and myocytes are stained with anti-myomesin (M,
striated cells). Scale bars = 20 um (Camelliti et al., 2005, fig. 4).

The cascade of events following MI lead to structural and functional changes in the
heart. This is known as cardiac remodeling. Most commonly, the heart undergoes left
ventricular remodeling (LVR), as the left ventricle is most impacted by ischemic injury
(Turkoglu et al., 2008) (Figure 12). The progression of LVR is dependent on multiple factors,
such the size and location of the infarct zone, the depth of its penetration into cardiac tissue,
and the duration of ischemia. Initially, infarct expansion takes place in the first hours to days
following MI. This is characterized by a thinning of the infarcted zone due to the loss of
cardiomyocytes and their dispersion, and to the mechanical force applied to the ventricular wall
during ventricular filling and contraction. Cardiomyocyte loss also results in loss of contractile
function, leading to a reduction in the efficiency of heart contraction as measured by the ejection
fraction (EF), or the fraction of blood ejected from the ventricles out of the total volume before
contraction (Pfeffer, M.D., Ph.D, 1995). In order to compensate for the reduced EF, the non-
infarcted myocardium undergoes dilatation coupled with compensatory cardiomyocyte
hypertrophy, allowing more blood to enter the ventricles. Increased blood volume stretches the
ventricular wall, and the resulting tension force created by this stretch will push more blood out
of the heart (Frank-Starling Law). Therefore, dilatation allows for increased stroke volume (SV)
in an attempt to recover cardiac function and eject sufficient blood to the organs. However,
increased ventricular dilatation causes increased wall stress, which induces further enlargement
of the ventricle creating a cycle that aggravates ventricular dysfunction over time (Pfeffer, M.D.,

Ph.D, 1995). Eventually, when ventricular dilatation reaches a point where it no longer
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compensates for the lost cardiac function, HF presents as a progressive reduction in EF (HF
with reduced EF; HFrEF), and an increase the volume of blood remaining in the ventricle after

contraction (end systolic volume) (Cohn et al., 2000).

Acute infarction Infarct expansion Global remodeling
(hours) (hours to days) (days to months)
Normal LV Volume overload Dilatation and
hypertrophy failure

Figure 12. Stages of left ventricular remodeling (LVR) following myocardial infarction (MI) (Flotats et al., 2015,
fig. 10.3).
2.1.2. Hypertensive heart disease

Hypertension is characterized by increased blood pressure (BP) against vessel walls
during ventricular (systolic blood pressure; SBP) and/or atrial contraction (diastolic blood
pressure; DBP). Although BP fluctuates throughout the day due to various stimuli, it is
considered hypertension when the average BP is increased for a long duration. Hypertension is
considered a major risk factor of HF, accounting in men for 39% of HF cases, and in women
for 59% of cases (Messerli et al., 2017). The European Society of Cardiology (ESC) defines
hypertension as SBP exceeding 140 mmHg and/or DBP exceeding 90 mmHg, and the gravity

of hypertension can be categorized into 3 levels (Table 1) (Williams et al., 2018).

32



Introduction

Table 1. Grades of hypertension and their corresponding blood pressure measurements.

Category Systolic (mmHg) Diastolic (mmHg)
Optimal <120 and <80

Normal 120-129 and/or  80-84

High normal 130-139 and/or  85-89

Grade 1 hypertension 140-159 and/or  90-99

Grade 2 hypertension 160-179 and/or  100-109

Grade 3 hypertension >180 and/or =110

Isolated systolic hypertension >140 and <90

Hypertension is a complex condition caused by a combination of genetics and
environment. Although it tends to cluster in families with inherited biochemical abnormalities,
the severity and onset of hypertension is influenced by many factors, including psychological
and nutritional imbalances, secondary medical conditions (e.g. diabetes), and increased
sympathetic nervous system activity (Oparil et al., 2003). Under normal conditions, blood
pressure regulation occurs in relationship to the volume of blood ejected by the heart every
minute, known as cardiac output (CO), and the resistance imposed by the blood vessels in the
body, known as the systemic vascular resistance (SVR). At least 8 control systems regulate BP in

the body, acting through different mechanisms and duration of activation (Guyton, 1991).

Resistance occurs as blood vessels constrict and relax due to the force of the vascular
smooth muscle cell population in the vessel walls. This is essential for controlling blood flow to
specific organs according to their requirements. The constriction/relaxation of blood vessels is
controlled by hormones collectively known as vasoactive substances. A key role in the release
and regulation of vasoactive substances is played by sympathetic nervous system (SNS)
activation. Necessary for maintaining normal blood pressure, the SNS may be pathologically
overactive, one of the main signs of hypertension (Esler and Kaye, 2000). Increased SNS

activation results in increased blood pressure through the release of vasoconstrictive hormones,
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such as norepinephrine, which increase SVR and consequently raise BP.

The transition from sustained hypertension to HF occurs as the increased vascular
resistance induces cardiac hypertrophy. The increased work load imposed by this resistance
forces the heart muscle to adapt and increase in size. Hypertrophy may be concentric
(cardiomyocytes increase in width, growing towards the inside of the heart), or eccentric
(cardiomyocytes increase in length, growing adjacently and expanding the heart chamber)

(Figure 13). Hypertension primarily results in concentric hypertrophy (Bornstein et al., 2022).
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Figure 13. Schematic representation of ventricular hypertrophy and its effect on heart chamber size with the
corresponding cardiomyocyte morphology. RV: right ventricle. LV: left ventricle. LVH: left-ventricular
hypertrophy (Singh et al., 2021, fig. 2).

The main outcome of concentric hypertrophy is a significant reduction of LV chamber
size. This reduction, in addition to the stiffness imposed by the thickened myocardial layer,
prevents the ventricle from properly filling with blood during diastole. This is known as diastolic
dysfunction. As less blood enters the left ventricle, less blood is ejected from the heart to the

organs. In this situation, as opposed to HF induced by ischemic injury, the EF is preserved (HF
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with preserved EF; HFpEF), while stroke volume is reduced. Patients with HFpEF may be
asymptomatic at rest, with signs appearing during physical or psychological effort. The
hypertrophied ventricular tissue additionally has an increased oxygen demand, which increases
the risk for ischemic injury as described earlier, despite the absence of an atherosclerotic plaque

(Janardhanan et al., 2009).

2.2. Treatment options

One of the primary causes of hospitalization due to HF, regardless of EF, is congestion
(Rossignol et al., 2019). Congestion is defined as the accumulation of excess fluid in the
vasculature and the interstitial compartments (Boorsma et al., 2020). Treatment of congestion
most commonly relies on the use of diuretics, which are drugs that promote the release of fluid

from the body by the kidneys through urine.

Patients with HFrEF may be given inhibitors of the renin-angiotensin-aldosterone
system (RAAS), such as angiotensin-converting enzyme inhibitors (ACE-I) or angiotensin
receptor-neprilysin inhibitor (ARNI) and mineralocorticoid receptor antagonists (MRA).
Additionally, inhibitors of SNS such as beta-blockers are administered. A combination of these

treatments is often recommended for optimal results (McDonagh et al., 2021).

In patients with HFpEF, treatment options are more limited. Although decongestion
treatments remain helpful, there is small evidence to support the use of RAAS-targeting
medications for HFpEF, but their use remains recommended (McDonagh et al., 2021; Rossignol
et al., 2019). Ideally, treatment should start before HF development in people with above-

normal BP in order to reduce their risk of major cardiac remodeling and LV dysfunction.

2.3. Acute decompensated heart failure (ADHF)

Patients with HF remain at risk for rehospitalization if their symptoms return and
overpower their compensatory processes. The majority of patients admitted to hospitals for
acute HF experience a worsening of pre-existing HF (Joseph et al., 2009). ADHF is characterized
by the re-appearance of signs of congestion such as dyspnea, edema, exercise intolerance, and

fatigue, necessitating emergency medical attention (Njoroge and Teerlink, 2021). ADHF is
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caused primarily by a re-occurrence of a cardiac incident (ischemic injury, arrhythmia),
hypertension, non-adherence to diet or medication, and worsening renal function (Fonarow,
2008), although an estimated up to 40% of hospitalization may have no known cause (Opasich
et al., 2001). ADHF remains a significant cause of mortality worldwide. A US cohort revealed
that patients admitted for ADHF have a 30-day mortality of 11% and a 1-year mortality of 28%
in men, while in women it is 10% and 24%, respectively (Levy et al., 2002). Therapy is mainly
by the administration of diuretics, vasodilators, and calcitropes (molecules that increase cardiac
contraction force while modulating intracellular calcium concentrations) (Njoroge and

Teerlink, 2021).

2.4. Post-translational modifications (PTMs) during HF

PTM changes have been reported during cardiovascular diseases. Notably, O-linked-N-
acetylglucosaminylation (O-GlcNAcylation) signaling was shown to be increased during
hypertrophy and HF (Facundo et al., 2012; Gélinas et al., 2018; Lunde et al., 2012). This PTM is
fueled by the hexosamine biosynthetic pathway (HBP) (Figure 14). It involves the reversible
addition of O-linked N-acetylglucosamine (O-GlcNAc) to a serine or threonine residue on the
target protein. The addition of O-GlcNAc is mediated by O-GIcNAc transferase (OGT), while
its removal is mediated by O-GIcNAcylase (OGA). In the case of ischemia-reperfusion injury,
increased protein O-GlcNAcylation through the administration of glucosamine or OGA
inhibitor O-(2-acetamido-2-deoxy-D-glucopyr-anosylidene)amino-N-phenylcarbamate
(PUGNAC) significantly improved cardiac functional recovery after 20 minutes of ischemia
(Liu et al., 2007). As O-GlcNAcylation and phosphorylation share amino acid targets (serine
and threonine), there is complex interplay between the two PTMs (Hart et al., 2011). Indeed,
cardiac sarcomeric proteins such as troponin T and desmin display modifications in these PTMs

during ischemic HF (Dubois-Deruy et al., 2015; Mercier et al., 2018).
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Figure 14. O-GlcNAcylation pathway. Glc: glucose. GLUT: glucose transporter. Fru-6P: fructose-6-phosphate.
GFAT1: Glutamine-fructose-6-phosphate amidotransferase 1. GIcN: glucosamine-6-phosphate. GlcNAc-6P:
N-acetylglucosamine-6-phosphate. UDP: uridine diphosphate. O-GlcNAc: O-linked N-acetylglucosamine. OGT:
O-GIcNAc transferase. OGA: O-GlcNAcylase (Yang and Qian, 2017, fig. 1).
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II. EXTRACELLULAR VESICLES (EVS)

1. Definition

Extracellular vesicles (EVs) are lipid bilayer-bound particles containing cytosolic
material and secreted by both eukaryotic and prokaryotic cells (Yanez-Mo et al.,, 2015).
Biologically active EV's were first described in 1967 as “platelet dust” which are released by—
and are distinct from—intact platelets (Wolf, 1967). More studies later on showed membrane
vesicles present in connective tissue, such as cartilage (Anderson, 1969) and biological fluids,

including blood (COLE et al., 1978; Schrier et al., 1971) and semen (Stegmayr et al., 1982).
2. Types and biogenesis

2.1. Exosomes

Exosomes are relatively small EVs (2 50-150 nm) produced by intracellular endosomal
trafficking (Figure 15). Exosome biogenesis begins when cells internalize molecules and
membrane receptors through various endocytic pathways, which are primarily divided into
clathrin-dependent and clathrin-independent. These molecules are then sorted through the
endosomal pathway by early endosomes (Grant and Donaldson, 2009). Endosomal trafficking
is mediated by cytoplasmic proteins, notably members of the Rab family of GTPases (Gorvel et
al., 1991). Rab5 associates with early endosomes as they are transported within the cell. Early
endosome maturation into late endosomes involves a “Rab switch”, where Rab5 is replaced by
Rab7 (Poteryaev et al., 2010). Endosome trafficking takes place via the cytoskeletal network of
microtubules and is driven by dynein and kinesins -1 and -2. Early endosomes start near the
plasma membrane, and may either get recycled back towards the membrane, or move
progressively closer to the nucleus as they develop. Late endosomes are generally found in
perinuclear area (Loubéry et al., 2008; Villari et al., 2020). During their maturation, endosomes
take up proteins through the formation of intraluminal vesicles (ILV), which is facilitated by
endosomal sorting complex required for transport (ESCRT) proteins (Figure 16) (Henne et al.,

2011). Late endosomes containing ILVs, also known as multivesicular bodies (MVB) or
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multivesicular endosomes, are then directed to either fuse with a lysosome and degrade their
cargo, or to fuse with the cellular plasma membrane, thereby releasing the ILVs into the
extracellular medium as exosomes (Raposo et al., 1996). It was also shown that late endosomes
may fuse with autophagosomes, which are the main organelles involved in autophagy,
producing amphisomes destined for either release or lysosomal degradation (Liang et al., 2008).
It is unclear what determines late endosome/MVB fate (lysosomal degradation vs. plasma
membrane fusion), but evidence suggests that PTMs of MVB-membrane proteins may play a
role. For example, the conjugation of interferon-stimulating gene 15 (ISG15) to tumor
susceptibility gene 101 (TSG101), known as ISGylation, induces TSG101 aggregation and
degradation, thereby inhibiting exosome release (Villarroya-Beltri et al., 2016). Similarly,
TSG101 ubiquitination facilitates the fusion of MVBs to lysosomes (Majumder and

Chakrabarti, 2015).
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intraluminal vesicle. MVE: multivesicular endosome (van Niel et al., 2022, fig. 1).
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Figure 16. Early (left panel) and late endosome (right panel) showing the presence of intraluminal vesicles. Scale
bars = 100 nm (Huotari and Helenius, 2011, fig. 3).

It was also shown that ILVs form through ESCRT-independent mechanisms, with
processes involving localized sphingolipid ceramide and lysobisphosphatidic acid (LBPA)
organization at the endosomal membrane, tetraspanins such as cluster of differentiation 63
(CD63), the syndecan-syntenin-Alix pathway, LAMP2A, Tsgl01, and Hsc70 (Babst, 2011;
Babst et al., 2000; Baietti et al., 2012; Ferreira et al., n.d.; Ghossoub et al., 2014; Sahu et al., 2011;

van Niel et al., 2011) (Figure 17).
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Figure 17. Protein and RNA sorting during ILV formation via four prominent mechanisms. The canonical ESCRT-
dependent pathway (A), the sydencan-syntenin-ALIX pathway (B), the ceramide-dependent pathway (C), and the
tetraspanin (CD63, CD9, CD81)-dependent pathway (D). MVB: multivesicular body. ILV: intraluminal vesicle.
ESCRT: endosome sorting complex required for transport. PdtIns3P: phosphatidylinositol 3-phosphate. STAM:
signal transducing adaptor molecule. HRS: hepatocyte growth factor-regulated tyrosine kinase substrate. TSG101:
tumor susceptibility gene 101 protein. VPS: vacuolar protein sorting. MVBI12: multivesicular body subunit 12.
CHMP: charged multivesicular body protein. HD-PTP: His domain protein tyrosine phosphatase. ALIX: ALG-2
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interacting protein X. nSMase2: neutral sphingomyelinase 2 (Teng and Fussenegger, 2021, fig. 2).

In addition to proteins, ILVs can carry nucleic acids. Thus far, the majority of work on
exosomal nucleic acid content describes RNA sorting, specifically of microRNAs (miRNA) and
mRNAs (Valadi et al., 2007). RNA sorting into ILVs is a complex process that may involve more
than one pathway. miRNA loading into exosomes does not depend on the ESCRT proteins
(Kosaka et al., 2010). RNA-induced silencing (RISC) complex proteins Argonaut 2 (AGO2) and
GW182 colocalized to MVBs have been shown to be implicated in miRNA sorting into ILV's
(Gibbings et al., 2009). The DNA- and RNA-binding protein Y-box binding protein (YBX-1)
forms condensates that bind miRNA and sort them selectively into exosomes (Liu et al., 2021).
Other proteins involved in exosomal miRNA sorting include heterogeneous nuclear
ribonucleoprotein A2B1 (hnRNPA2B1), major vault protein (MVP), and synaptotagmin-
binding cytoplasmic RNA-interacting protein (SYNCRIP) (Santangelo et al., 2016; Teng et al.,

2017; Villarroya-Beltri et al., 2013).

MVB fusion with the plasma membrane and exosome secretion has been shown to
involve other members of the Rab family, namely Rab27a and Rab27b (Ostrowski et al., 2010,
p- 27). These proteins are necessary for MVB docking to the plasma membrane, and their
inhibition caused significant increase in MVB size and their redirection towards the nucleus.
Other Rab proteins have been indirectly associated with exosome secretion, like Rab11 and
Rab35 (Sato et al., 2008). Once at the plasma membrane, fusion takes place via a Soluble N-
ethylmaleimide-Sensitive ~ Factor ~ Attachment Proteins Receptor (SNARE)-dependent
mechanism. Two types of SNARESs interact to generate the fusion event: v-SNAREs, located on
the MVB membrane, and t-SNAREs, located on the plasma membrane (Zylbersztejn and Gall,
2011). The interaction of v-SNAREs (such as VAMP7 (Fader et al., 2009, p. 7)) and t-SNAREs

and the formation of a SNARE complex drives the fusion process.

2.2. Microvesicles

Microvesicles (MV) are a subpopulation of EVs that form by a budding of a section of

the plasma membrane and its detachment from the cell (Figure 18). These vesicles are
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collectively called ectosomes, and include MVs, apoptotic bodies, oncosomes, and others
(Cocucci and Meldolesi, 2015). MV size ranges from 100-1000 nm. MV secretion was shown
to rely on external conditions, and was thought to be implicated in metastatic invasion and
tumor progression (Muralidharan-Chari et al., 2010). Wang et al. (Wang et al., 2014) showed
that oxygen deprivation increased MV shedding in a Rab22a-dependent manner in breast
cancer cells. Changes in cell tumorigenicity were also associated with increased MV production
(Lima et al., 2011). Exposure of tumor cells to the carcinogenic phorbol 12-myristate 13-acetate
(PMA) induced the release of the metastatic transmembrane glycoprotein CD147 via MV
shedding (Sidhu et al., 2004). Similarly, platelet activation by a-thrombin stimulation induced
the release of both CD63-enriched exosomes and membrane protein-enriched MVs (integrins

allb-B3 and -P1, glycoprotein Iba, and P-selectin) (Heijnen et al., 1999).
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Figure 18. Formation of microvesicles (MVs) involving the interaction of plasma membrane components and
cytosolic proteins (van Niel et al., 2018, fig. 2).

Although less studied than exosomes, cargo loading into MVs is believed to involve
integrin-f1 and major histocompatibility complex (MHC) class I molecules (Muralidharan-
Chari et al., 2009). ADP-ribosylation factor 6 (ARF6) was shown to play an important role in
MYV formation and in miRNA loading by interacting with miRNA processing protein Ran-GTP
(Clancy et al., 2019; Muralidharan-Chari et al., 2009, p. 6). Interestingly, MV cargo included
miRNA processing proteins Exportin-5, Dicer, and AGO2 (Clancy et al., 2019). Another
member of the ARF family, ARF1, was shown to regulate Ras homologous (Rho) proteins A
and B, which activate Rho-kinases (ROCK) that phosphorylate myosin light chain (MLC). MLC

phosphorylation leads to actomyosin interactions at the neck of MVs which are necessary for
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their detachment from the cell membrane (Schlienger et al., 2014).

A subset of MVs is released by the recruitment of TSG101 to the plasma membrane,
followed by its interaction with membrane protein arrestin domain-containing protein 1
(ARRDC1) to produce what is known as ARRDC1-mediated microvesicles (ARMMs). ARMMs

play a role in intercellular NOTCH signaling (Nabhan et al., 2012; Wang and Lu, 2017).

2.3. Apoptotic bodies

Apoptosis is a process of cell death that is orchestrated by the dying cell itself. Unlike
necrotic cell death, apoptosis is a controlled process that takes place when cells undergo
irreparable damage. Most commonly, apoptosis is driven by a group of serine proteases called
caspases (Hengartner, 2000; Xu et al., 2019). A morphological hallmark of apoptosis is the
occurrence of membrane blebs, which are plasma membrane deformations formed by a similar
process as MVs. Apoptotic blebs are formed as dying cells fragment, facilitating their
engulfment by phagocytes. Cell contents, such as endoplasmic reticulum (ER) fragments and
nuclear content were found to be translocated into membrane blebs in late apoptotic cells
(Cocca et al., 2002; Lane et al., 2005). These blebs eventually detach from the plasma membrane
of apoptotic cells as large EVs called apoptotic bodies (¢ 1-5 um). The mechanism of bleb
formation and release involves a cleavage of ROCKI1 by caspase-3 in a Rho-independent
manner, leading to the constitutive activation of ROCK1 and increased MLC phosphorylation

(Figure 19) (Coleman et al., 2001; Shi and Wei, 2007; Tixeira et al., 2020, p. 1).
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Figure 19. ROCKI1 cleavage during apoptosis. This process is independent from the canonical Rho-mediated
activation of ROCK1.

2.4. Novel extracellular vesicles

A newly discovered type of EVs are exophers, which are large (2 3.5-4 um) vesicles
released by membrane budding and are possibly involved in autophagy, where cells release large
organelles in response to cellular stresses (not due to apoptosis or tumor spreading). Exophers
were first discovered in muscle and neuronal cells in Caenorhabditis elegans (Melentijevic et al.,
2017; Turek et al., 2021), then were well elaborated in murine cardiomyocyte models by
Nicolés-Avila et al. in two articles describing the role of exophers as an autophagic mechanism
for adult cardiomyocytes to dispose of defective mitochondria in association with cardiac
resident macrophages, as well as a detailed method for isolating these exophers for downstream

analysis (Nicol4s-Avila et al., 2020, 2021).

Robert Coffey’s lab has additionally elaborated two subpopulations of small particles
(non-membrane bound), exomeres and supermeres (supernatant of exomeres), which are
particles normally left over in the supernatant of exosomal isolations. Although the nature of
these particles is not completely understood, they were shown to contain distinct proteomic

and miRNA profiles (Zhang et al., 2021a, 2021b, 2019).

3. Isolation

Many EV isolation techniques have been developed since their introduction as
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biologically active components, with detailed descriptions for sample handling, storage,
isolation, and downstream analysis. Various reviews have been published, with great
contributions culminating in standardized guidelines, primarily the Minimal information for
studies of extracellular vesicles 2018 (MISEV2018) by Théry & Witwer et al, published in the

Journal of Extracellular Vesicles (Théry et al., 2018; Van Deun et al., 2014; Witwer et al., 2013).

EV isolation typically involves classic methods, most commonly differential
centrifugation, followed by density gradient, ultrafiltration, size exclusion, polymeric
precipitation, and immunoaffinity. Many studies combine more than one technique to

ameliorate their EV purity (Gardiner et al., 2016; Witwer et al., 2013).

Differential ultracentrifugation (dUC): This technique relies on the different
sedimentation forces of particles in a solution. In the example of EVs, different particles in the

sample solution will pellet according to Stokes’ law:

_d*(p-L)xg
v=E 18n

v: sedimentation rate

d’: diameter of the particle
p: particle density

L: density of the solution
g centrifugal force

n: viscosity of the solution

Based on this law, larger, more dense particles pellet faster than small, less dense
particles. When a centrifugal force (g) is applied to a solution containing a mixture of cellular
debris and EVs, the debris pellets before large EVs (IEVs), and 1EVs pellet before small EVs
(sEVs). Consequently, with dUC a series of centrifugations are performed at gradually
increasing speeds to pellet different constituents of the original sample. Regardless of sample

origin, dUC typically involves a low-speed centrifugation to pellet large debris and apoptotic
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bodies. The supernatant is recuperated and centrifuged once again at medium speed to pellet

IEVs, whose supernatant is again centrifuged at high speed to pellet sSEVs.

Density gradient ultracentrifugation (DGUC): A modified version of dUC, where
non-purified EV samples (after elimination of debris and 1EVs) of usually 2-3 mL are layered
on top of (or sometimes below) fractions of increasing concentration of sucrose or iodixanol.
This technique also utilizes Stokes’ law, where instead of pelleting EVs to the bottom of the
centrifugation tube, centrifugal force pushes EVs into a fraction of the density gradient where
they reach an equilibrium. Small EVs tend to float at densities between 1.05-1.15 g/ml, and
fractions obtained from this technique are usually taken individually, diluted, and

ultracentrifuged normally to pellet their EV content (Jeppesen et al., 2019).

Cushioned ultracentrifugation (cUC): Similar to dUC, cUC involves placing a
fraction, usually 1-3 mL, of sucrose or iodixanol at the bottom of the centrifugation tube, then
placing the sample on top of the fraction. During ultracentrifugation, the EVs enter the cushion
fraction, which would finally be taken and diluted to be ultracentrifuged. Addition of a cushion

was shown to improve sample purity (Brennan et al., 2020; Gupta et al., 2018).

Size exclusion chromatography (SEC): This method relies on the separation of EVs by
size. Samples are eluted by gravity through a column containing porous beads. Small particles
(non-vesicular, proteins, etc.) that are small enough enter the pores, while EVs pass between
the beads. This allows EVs to elute faster out of the column, and can therefore be collected

separately from non-vesicular matter (Boing et al., 2014; Gamez-Valero et al., 2016).

Ultrafiltration (UF): UF also takes advantage of particle size differences to enrich EVs,
where samples are passed through multiple filtration steps with specific molecular weight cut-

offs to separate sample particles (Parimon et al., 2018).

Precipitation: Due to the similarity of EVs to viruses in dimensions and mode of
secretion from donor cells (Nguyen et al., 2003), some studies took advantage of this similarity
and employed techniques normally used for virus isolation to isolate EVs (Garcia-Romero et

al., 2019; Ludwig et al., 2018; Rider et al., 2016; Vajda, 1978). Samples are usually left overnight
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with a concentration of a polymeric agent, most commonly polyethylene glycol (PEG), which
sediments soluble particles including EVs as a precipitate. The EV-containing precipitate is then
collected by a low speed centrifugation. Typically, an ultracentrifugation is performed after

diluting the precipitate to eliminate PEG from the samples.

Immunocapture: This method relies on incubating samples in the presence of magnetic
beads labelled with antibodies specific to a known membrane EV marker, typically tetraspanins
(CD63, CD81, CD9). After the incubation period, beads are collected using a magnetic rack,
and the supernatant is discarded. EVs are recovered off the beads using a solvent or a lysis buffer

(Chen et al., 2020).
4. Role of EVs in intercellular signalling

4.1. EV release and uptake

Once released from cells, EVs must then move across the ECM and endothelial cells to
enter into the circulation. The mode of EV crossing into the circulation has not been fully
explored. Once released into the circulation, EVs seem to be mainly taken up by endothelial
cells and macrophages (Verweij et al., 2019). Evidence for specific organ targeting is scarce, with
a majority of studies indicating that EVs work in the local environment of their release,
transferring functional protein and RNA cargo (Ghoroghi et al., 2021; Ridder et al., 2015).
Exogenous EV administration revealed that EV uptake is highest in the liver, spleen, and
gastrointestinal tract, but the proportion of uptake changed when EV cellular origin, route of

administration, and quantity were changed (Wiklander et al., 2015).

EVs enter recipient cells through different routes (Figure 20). Research has been
performed to investigate how EVs cross the blood-brain barrier (BBB) (Banks et al., 2020; Chen
et al., 2016; Morad et al., 2019). In an in vitro model mimicking the BBB, Chen et al. (Chen et
al., 2016) showed that EVs rely on transcytosis of endothelial cells through clathrin- and
caveolin-dependent mechanisms. A similar experiment was performed by Morad et al. (Morad
et al., 2019), showing that EVs are additionally endocytosed by clathrin-independent

mechanism involving endosomal pathway proteins (Rabs, SNAREs). The majority of studies
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indicate that EV uptake involves their entry into the endosomal pathway. The extent that these
mechanisms represent EV uptake by recipient cells is unclear. Other mechanisms, such as direct
membrane fusion or receptor-mediated entry may also be involved (Mathieu et al., 2019).
Similarly, the proportion of EV cargo that is used by recipient cells versus the proportion that

is recycled out of the cell and/or degraded remains to be fully discovered.
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Figure 20. A representation of the different mechanisms of EV uptake by recipient cells (van Niel et al., 2022, fig.
2).

4.1.  Functional effects of EVs

EVs are released into all body fluids. In addition to blood, they were found in urine,
saliva, bile, breast milk, faeces, cerebrospinal-, bronchoalveolar-, synovial-, nasal-, uterine-,
seminal-, and amniotic-fluid (Balbi et al., 2017; Barranco et al., 2019; Burns et al., 2014;

Chiasserini et al., 2014; Foers et al., 2018; Kim and Yi, 2020; Lee et al., 2019; Li et al., 2014;
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Merchant et al., 2017; Park et al., 2018; Winck et al., 2015; Wu et al., 2015). The main function
of EVs in these fluids is thought to be the disposal of non-functional cellular content. However,
there is rising evidence that EVs carry other functional roles, particularly in pathological

conditions. Consequently, research interest in EVs has expanded exponentially in recent

decades (Figure 21).
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Figure 21. Research interest in extracellular vesicles by number of publications over time (PubMed).

The earliest evidence for EV function was demonstrated in platelets, where coagulating
properties were retained by platelet-free plasma due to the presence of platelet-derived EV's

(Chargaft and West, 1946; O’Brien, 1955).

EVs are also implicated in immune system function, where they can play both
immunostimulatory and immunosuppressive roles. EVs were shown to activate T cells through
direct and indirect antigen presentation (Lindenbergh and Stoorvogel, 2018; Robbins and
Morelli, 2014). Additionally, B cells release and exchange CD24-containing EVs in a process
helping their differentiation (Buzas, 2022). Microbial EVs may help host immune system
activation, while in the cases of viruses, host EV production mechanisms may be used to hide
viruses from immune defences (Johnston et al., 2021; van der Grein et al., 2018). EVs may also
function in inhibiting the immune response when it is detrimental, as in the case of pregnancy

and in the respiratory tract (Stenqvist et al., 2013; Wan et al., 2018).

Cancer research implicates EV in the transfer of oncogenic cargo between cancer cells
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within the tumour microenvironment or pre-metastatic niche, as well as the communication
between cancer and non-cancer cells. The role of EVs in cancer also includes facilitating
tumorigenicity and the metastatic process, and dampening the host’s immune response (Becker
et al., 2016; Nigri et al., 2022; Xie et al., 2022). As the proteomic profile of EVs released by
different cancer types is unique, EVs cargo have been proposed as potential biomarkers for the
presence and progression (Lai et al., 2017; Melo et al., 2015; Méller and Lobb, 2020; Signore et

al., 2021).

5. EVs in cardiovascular diseases

Boulanger et al. (Boulanger et al., 2017) outlined the role of EVs in coronary artery
disease, where the authors summarized the effect of EVs on endothelial cell function in
atherosclerotic conditions. The effect of EVs varies based on cellular origin and the condition
during their production. Circulating EVs may increase inflammation and immune cell
penetration into atherosclerotic lesions. EVs of endothelial origin were found to promote
endothelial dysfunction, although the same EVs produced during physiological conditions did
not produce this effect. EVs from different cells induced increased lipid retention in
macrophages, leading to increased foam cell production. The resulting stress caused by EVs
induces more EV production by monocytes and macrophages, promoting further lesion
progression. Transfer of miRNAs from EVs of endothelial/circulation origin to VSMCs may
control the rate of VSMC proliferation in the atherosclerotic plaque, which can significantly
impact plaque size. However, transfer of miRNAs between endothelial cells and VSMCs can
also be mediated by non-EV components such as Argonaut proteins. Moreover, changes in the
environment of the atherosclerotic lesion (such as increased pro-inflammatory stimuli and
changes in mineral concentrations) can induce the release of pro-calcification EVs from
VSMCs, endothelial cells, and macrophages. In more advanced stages of atherosclerosis, EVs
may play a mixed role depending on their cellular origin and type. Microvesicles of leukocyte,
erythrocyte, and VSMC origin are highly pro-coagulant and may facilitate plaque rupture, while
exosomes of platelet origin inhibited platelet aggregation. Similarly, EV-mediated transfer of
specific miRNAs and proteins promoted plaque stability during atherosclerosis and
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neovascularization in infarcted hearts. It is not clear whether the overall effect of EVs during

atherosclerosis in vivo is beneficial or deleterious.

Fibroblast-derived EVs carrying the miR-21-3p induced cardiomyocyte hypertrophy by
influencing sorbin and SH3 domain-containing protein 2 (SORBS2) and PDZ and LIM domain
5 (PDLIMS5) expression (Bang et al., 2014). EVs were found to be involved in the recruitment
of immune cells and the modulation of inflammation following MI (Cheng et al., 2019; Loyer
et al., 2018). Cardiomyocyte-derived EVs also impact fibroblast behaviour through RNA
transfer. Transfer of long non-coding RNAs (IncRNA) ENSMUST00000122745 and Neatl to
fibroblasts via EVs during ischemia induced a pro-fibrotic behaviour (Kenneweg et al., 2019),
while cardiomyocyte EVs carrying miR-92a induced fibroblast activation and transformation
into myofibroblasts via transcriptional regulation of mothers against DPP homologues 7
(SMAD7) (Wang et al., 2020). Circulating, pro-inflammatory EVs are significantly increased
following MI. Inhibiting the production of these EVs resulted in an improved functional
recovery of the heart (Biemmi et al., 2020). In a heart-on-chip model, Yadid et al. (Yadid et al.,
2020) showed that endothelial cell EVs may play a therapeutic role against ischemic injury by
supplying cardiomyocytes with metabolic salvaging and homeostasis proteins. At the same
time, cardiomyocytes supply endothelial cells with active glucose transporters and glycolytic
enzymes to facilitate glucose uptake from the circulation (Garcia et al., 2016). Epicardial-
derived EVs were shown to induce myocardial regeneration after ischemic injury through the

transfer of miR-30a, miR-100, miR-27a, and miR-30e (del Campo et al., 2022).
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Previously, the lab has identified three miRNAs (miR-21-5p, miR-23a-3p and miR-222-
3p) as potential biomarkers of LVR and HF in the circulation. We were interested in

understanding how these miRNAs were transported into the blood stream.

Our primary hypothesis was that miRNA were carried by EVs. EVs were shown to
transport regulatory molecules such as proteins and nucleic acids in both physiological and
pathological conditions. Additionally, EV cargo was proven to be influenced by some

pathological conditions, such as cancer.

Experiments performed in our lab to isolate EVs suggest that that cardiac EVs may not
display the conventional markers that are usually detected in cancer cell-derived EVs, such as
tetraspanins (CD81, CD9, CD63). Therefore, we were interested in characterizing cardiac EVs
from different types of samples (LV samples or culture medium from primary cardiac cell

cultures of neonate or adult rat origin) by developing and testing new isolation techniques.

Mass spectrometry analysis was performed to identify cardiac EV markers by detecting
proteins differentially expressed in EVs of LV origin versus EVs of plasma origin from neonate

rats.

Our aim was to use the cardiac EV markers identified to characterize EVs from a rat
model of acutely decompensated HF. This model was treated by Thiamet G, an O-GlcNAcylase
inhibitor, and the purpose was to study whether recovery of Thiamet G-treated ADHF rats was

mediated by EVs.
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1. Human samples

Human heart tissue biopsies were obtained from the cardiovascular biobank of Bichat
Hospital in Paris (BB-0033-00029, coordinator Dr JB Michel) with approval by the INSERM
Institutional Review Board. Explanted heart tissues were obtained from patients undergoing
heart transplantation for end-stage ischemic heart failure and from patients who died of
noncardiac causes. Samples were quick-frozen and stored at —80°C. All materials from patients
were recovered as surgical waste with informed consent of the donors and with approval of the
local ethical boards (“Centre Hospitalier et Universitaire de Lille”, Lille, according to the

Declaration of Helsinki).
2. Animal models

2.1. Rat model of heart failure (HF)

Rats with HF were produced after MI as previously described (Mulder et al., 1997) in a
collaboration with Pr. Paul Mulder (INSERM U1096, Rouen). Animal experimentation was
performed following the regulations for care and use of laboratory animals (National Institute
of Health, USA, NO1-OD-4-2-139, revised in 2011). Ten-week-old male Wistar rats (Charles
River) were sedated by intraperitoneal (IP) injections of 50 mg/kg sodium methohexital and 5
mg/kg xylazine. MI was induced by ligation of the descending branch of the left coronary artery.
Control animals were subjected to the same experimental protocol but without the ligation.
After surgery, animals were given IP xylazine at 50 mg/kg. To validate HF, echocardiographic
and morphometric parameters of the animals were recorded after anesthesia with 50 mg/kg IP
sodium methohexital. Animals were sacrificed 2 months after surgery using IP sodium
pentobarbital at 500 mg/kg. Hearts were harvested and washed with Krebs-Henseleit buffer
(120 mM NaCl, 4.7 mM KCI, 1.2 mM KH;PO,, 1.2 mM MgSO,, 25 mM NaHCO;, 11 mM D-

Glucose, 2.5 mM CaCl,). After removing necrotic areas, LV was separated and stored at —80°C.

2.2. Rat model of acute decompensated HF (ADHF)

Rats with acute decompensated heart failure were produced as described previously
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(Peschanski et al., 2021) in a collaboration with Pr. Paul Mulder (INSERM U1096, Rouen).
Briefly, Wistar rats with established chronic HF (3 months after coronary ligation) were given
a gavage of salt water (1.8 g/kg in 2 mL of tap water) to induce acute decompensation. After 12
hours, ADHF rats were administered OGA inhibitor Thiamet G (TG, 25 mg/kg IP) as described
in Figure 22. Left ventricular (LV) hemodynamics and structure as well as LV coronary function

were assessed 24 hours after salt induction, followed by animal sacrifice.

coronary NacCl TG
ligation 1.8 glkg 25 mglkg
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Figure 22. Timeline for the production of Wistar rat ADHF model.

2.3. Neonatal rats

One- to two- day old Wistar rat neonates (Janvier Labs) were anesthetized by
hypothermia, then sacrificed by rapid decapitation. Blood was collected from the neck via
EDTA-coated capillary blood collection tubes (16.444.100, Sarstedt). Hearts were harvested and
washed directly in ADS conservation buffer (6.8 g/L NaCl, 1 g/L glucose, 0.12 g/L NaH,PO,, 0.4
g/L KCI, 0.1 g/L MgSO., 4.76 g/L HEPES, pH 7.4). Atria were removed, and ventricles were
minced using fine scissors on a clean 100 mm culture dish. Minced ventricular tissue was
transferred to an Erlenmeyer flask, and 100 pL conservation buffer per heart was added. The
ventricular tissue was then used to isolate neonatal ventricular myocytes and fibroblasts (section

I1.3.1 and 3.2).

To obtain plasma, blood collection tubes were centrifuged at 2,000¢ for 5 min at 4°C

without brake. About 100 pL of plasma supernatant were obtained per animal.
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3. Cellular models

3.1. Neonate rat ventricular myocytes (NRVM)

NRVM were isolated from ventricular tissue obtained in section I1.2.3. ADS buffer was
first removed using a micropipette (kept for EV isolation, discussed in section II.4.1.1). Tissue
was pre-digested by adding 6 mL of enzyme solution containing 0.044% (w/v) collagenase type
IT (LS004176, Worthington) and 0.055% (w/v) pancreatin (P3292-25G, Sigma), and incubating
for 8 min at 37°C with shaking (180 rotations per minute [RPM]). Resulting supernatant was
discarded, and a new digestion was performed by adding 6 mL of enzyme solution and
incubating in similar conditions for 15 min. Once digestion was complete, the supernatant
containing released cells is transferred to a new 15-mL tube (62.554.502, Sarstedt) containing 1
mL fetal bovine serum (FBS) to stop the digestion. The tube was centrifuged at 133 g for 1 min,
and the pelleted cells were resuspended in 4 mL NRVM complete culture medium (Dulbecco’s
modified eagles medium [DMEM], Medium 199 [M199] [4:1 (v/v)], 10% [v/v] horse serum, 5%
[v/v] FBS, and 1% [v/v] penicillin/streptomycin [P/S]). The resuspended cells were stored at
37°C and 5% CO, until the end of digestion. Undigested tissue remaining in the flask was re-
incubated with 6 mL of enzyme solution and the process was repeated. Six successive digestions
were performed in total. The resulting cell suspensions were then pooled (three 15-mL tubes
were pooled into one) and re-centrifuged at 133¢ for 7 min. The supernatants were discarded,

and the cell pellets were resuspended in 2 mL NRVM complete culture medium.

Cell suspensions obtained from this digestion contain several cardiac cell types,
including NRVM and fibroblasts. In order to separate these cells, a discontinuous Percoll
gradient was constructed by layering 4 mL of 58.5% (v/v) Percoll (P4937, Sigma) followed by 3
mL of 40.5% Percoll (v/v) into a 15-mL tube. The cell suspensions were carefully layered on top
of the Percoll gradient, then centrifuged at 1,600¢ for 30 minutes without brake. Fibroblasts
remain in the top gradient layer due to their lower density, while NRVM stabilize between the
two gradient layers. NRVM are recovered and diluted in complete culture medium. Cells are

counted using a Malassez cell counting chamber (0640610, Marienfeld).
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For EV isolation, 5 million cells were seeded on 100-mm culture dishes (353003, Falcon)
pre-coated with collagen (C8919, Sigma). Cells were incubated at 37°C with 5% CO; in 10 mL
of complete culture medium, with media change 24 and 48 hours after seeding. To induce EV
release, NRVM were incubated in reduced media volume (5 mL, serum-free) 96 hours after

seeding. Cells were incubated for another 96 hours in these conditions without media change.

3.2. Neonate rat ventricular fibroblasts (NRVF)

NRVF were obtained from the Percoll gradient used for NRVM separation. NRVF were

similarly counted using a Malassez chamber.

For EV isolation, obtained NRVF were seeded on a non-coated 100-mm culture dish.
Cells were incubated at 37°C with 5% CO, in complete NRVF culture medium (DMEM
GlutaMAX, 10% [v/v] FBS) with media change after 2 hours to eliminate non-attached cells,
and again after 24 hours. Cells were trypsinized using 0.05% Trypsin-EDTA (25300-054, Gibco)
48 hours after seeding, re-counted, and seeded again at 5 million cells per 100-mm non-coated
culture dish. To induce EV release, NRVF were incubated in reduced media volume (5 mL,
serum-free) 96 hours after seeding. Cells were incubated for another 96 hours in these

conditions without media change.
4. EV isolation

4.1. Sample sources

4.1.1. Neonate rat cardiac EVs
ADS buffer used to conserve minced neonate rat ventricular tissue was recovered
(without taking tissue fragments), and centrifuged at 400g for 10 min, then 2,000¢ for 20 min
(both at 4°C). Pellets were discarded, and the final supernatant was used as a pre-cleared sample

for neonate rat cardiac EV isolation (stored at —20°C).

4.1.2. Neonate rat plasma EVs

Plasma from blood collection tubes was pooled, clarified by a 3,000¢ centrifugation for

15 min (4°C), and stored at —20°C.
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4.1.3. Adult rat cardiac EVs
Adult heart tissue was minced using a scalpel into small pieces, which were then
immersed in collagenase II solution (0.1%) for enzymatic digestion at 37°C for 30 minutes with
agitation. After digestion, remaining tissue and cellular debris were discarded by passing the
sample through a 70-pum mesh filter, followed by centrifugation at 400g for 10 minutes, then

2,000¢ for 20 minutes (both at 4°C) to produce a pre-cleared sample.

4.2. Isolation techniques

4.2.1. Differential ultracentrifugation (dUC)

Pre-cleared samples were transferred to 17-mL ultraclear UC tubes (344061, Beckman
Coulter) and diluted with 1X Dulbecco’s phosphate-buffered saline (DPBS) (14200075, Thermo
Fisher Scientific), then centrifuged at medium speed (10,000-30,000¢) to pellet large EVs
(enriched in microvesicles). Supernatants were transferred to a new tube, then centrifuged at
high speed (100,000¢ or higher) to pellet smaller vesicles (enriched in exosomes) in a SW32.1
Ti rotor using an Optima XE-90 ultracentrifuge. Pellets were recuperated in 30 pL of either
DPBS or radioimmunoprecipitation assay (RIPA) lysis buffer (100 mM Tris, 300 mM NacCl, 2%
[v/v] Igepal NP40, 1% [w/v] sodium deoxycholate, 0.2% [w/v] sodium dodecyl sulfate [SDS],
cOmplete™ Protease Inhibitor Cocktail [11697498001, Sigma], 2 mM sodium orthovanadate,
2% [v/v] Phosphatase Inhibitor Cocktail 2 [P5726, Sigma], 2% [v/v] Phosphatase Inhibitor

Cocktail 3 [P0044, Sigma]) and stored at —20°C.

4.2.2. Cushioned ultracentrifugation (cUC)

This technique was reported to provide a more pure EV pellet compared to dUC (Gupta
et al., 2018; Langevin et al., 2019; Matejovi¢ et al., 2021). cUC relies on the same centrifugal
force to pellet vesicles of different size. After performing medium-speed centrifugation, a
“cushion” (1 mL of 30% sucrose) fraction was placed at the bottom of the ultracentrifugation
tube. The supernatant was then placed gently above the cushion and ultracentrifuged at high
speed. EVs typically collect in the sucrose fraction, thus the supernatant was discarded and the

sucrose fraction was taken and diluted in approximately 15 mL DPBS. The diluted fraction was
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ultracentrifuged again at high speed to pellet EVs. The final pellet was resuspended in 30 puL

RIPA or DPBS and stored at —20°C.

4.2.3. Polyethylene glycol precipitation (PEG)

Precipitation using a volume excluding polymer, most commonly polyethylene glycol
(PEG), was initially used for virus enrichment (Vajda, 1978). PEG was eventually adopted as a
method for EV isolation in large amounts (Ludwig et al., 2018; Rider et al., 2016; Weng et al.,
2016). PEG aggregates vesicles together into a precipitate that can easily be pelleted with low
speed centrifugation. Pre-cleared samples were incubated overnight with PEG 6000 (P0903,
TCI) at a final concentration of 10%. Resulting precipitate was pelleted at 1,500¢ for 30 minutes,
and the supernatant was discarded. Precipitates were resuspended in 30 uL RIPA or DPBS and

stored at —20°C.

4.2.4. Density gradient ultracentrifugation (DGUC), alone or
with UC

Density gradients (chiefly made from diluted sucrose or iodixanol) employ the different
floating densities of particles in a given sample. In order to avoid contamination of exosomes
with HIV, Cantin et al. (Cantin et al., 2008) used an iodixanol gradient and found that the two
types of particles float at densities sufficiently different for their separation. A gradient was
made by layering iodixanol fractions prepared from Optiprep solution (07820, Stem Cell
Technologies) diluted in DPBS. 3 mL of 40% iodixanol was added to the bottom of an
ultracentrifugation tube, then 3 mL of each fraction of 20%, 10%, and 5% were carefully layered
on top. Pre-cleared sample (2-3 mL) was placed gently on top of the gradient, then
ultracentrifuged at high speed (100,000¢ or higher) for 18 hours. The contents of the sample
pass through the gradient and stop at the equilibrium density of their floatation. The volume at
the top of the tube (2-3 mL) was discarded, then 12 fractions of 1 mL were collected starting
from the top. Fractions were either analyzed directly, or diluted in approximately 16 mL DPBS
to be centrifuged again at high speed (100,000g or higher), with the final pellets resuspended in

30 uL RIPA and stored at —20°C.
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4.2.5. Size exclusion chromatography (SEC)

Size exclusion was suggested as an alternative to ultracentrifugation and density
gradient centrifugation, avoiding the issues of protein contamination, vesicle aggregation, and
loss of function encountered by the former methods (Boing et al., 2014). A column (qEV
original Size Exclusion Column, SP1) filled with Sepharose beads (agarose beads with pores of
70 nm diameter) was used. Pre-cleared sample was concentrated to 500 uL using Vivaspin 2
column at 10K molecular weight cut-off (Sartorius; VS0201). The concentrate was then added
at the top of the SEC column, then wash buffer (DPBS) was continuously added as the sample
passed through the column. The particles in the sample travel with the buffer at different speeds
based on their size. Proteins are small enough to enter the pores, thus have to make a longer
distance, while the larger vesicles cannot enter and pass between the beads, thus are eluted first.
Fractions of 500 pL were collected (F1-6 void volume pooled, F7-15 collected individually, then

F16-30 protein fractions pooled).

4.2.6. EV total isolation and recovery (EVtrap)

Unpurified EVs from plasma and minced ventricles were captured and processed using
magnetic EVtrap beads as previously described (Wu et al., 2018). Briefly, unpurified EV
solution from ventricles (3,000¢ supernatant) was filtered using a 100,000 Da Amicon filter
(UFC9100, Millipore) allowing the removal of free molecules with small molecular mass.
Samples were then washed and diluted 1:10 with 1X phosphate buffered saline (PBS). In order
to isolate EVs, magnetic EVtrap beads were added to the filtered solution at 1:10 v/v ratio,
followed by shaking for 1 hr. The beads were then captured using a magnetic separator rack,

and the supernatant was removed. Beads were washed using PBS.
5. Sample analysis

5.1. Western blot

5.1.1. Protein extraction

Cells and ventricular tissue samples were lysed mechanically using a potter (neonate rat

organs) or Ultra-Turrax homogenizer in the presence of sample lysis buffer RIPA. EV samples
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were resuspended and incubated with RIPA lysis buffer. All samples were incubated with RIPA
for 1 hour at 4°C with rotation, followed by a centrifugation at 12,000g for 15 min. The resulting

supernatant containing soluble proteins was taken and stored at —20°C until use.

5.1.2. Protein quantification
Samples were quantified for their protein concentration using the Bradford assay
method. Bovine serum albumin (BSA) was used as standard by depositing a gradually increasing
volume of BSA 1 mg/mL (0, 1, 2, 5, 10, 15, and 20 pL) into a 96-well plate (655101, Greiner Bio-
One) in two replicates. Sample (2-5 pL) was deposited in two replicates. Bio-Rad Protein Assay
Dye Reagent (5000006, Bio-Rad) was diluted to 1X concentration, and 1 mL was added to each
well containing BSA or sample. Absorbance was measured at 595 nm using a PowerWave XS2

microplate reader (BioTek). Results were analyzed using Gen5 software (BioTek).

Alternatively, Pierce™ Bicinchoninic Acid (BCA) Protein Assay (23225, Thermo Fisher
Scientific) was used according to manufacturer instructions. Briefly, BSA (2 mg/mL) was
diluted in DPBS according to Table 2. BSA standard and samples were deposited in two
replicates on a 96-well plate, and BCA reagent mixture was added to each well. The plate was
incubated at 37°C for 30 min allowing reduction of Cu?** to Cu* by proteins. A purple coloration

is generated when Cu'* interacts with the BCA, and its absorbance was measured at 562 nm.
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Table 2. Pierce BCA standard preparation (stock = 2 mg/mL BSA)

Tube  DPBS (uL)

Volume and source of BSA (uL) Final BSA concentration (pg/mL)

A 0 300 of stock 2000

B 125 375 of stock 1500

C 325 325 of stock 1000

D 175 175 of vial B 750

E 325 325 of vial C 500

F 325 325 of vial E 250

G 325 325 of vial F 125

H 400 100 of vial G 25

I 400 0 0 = Blank
5.1.3. Gel types and buffers

Western blots were performed using SDS-polyacrylamide gel electrophoresis (SDS-

PAGE). SDS-PAGE gels were either prepared (home-made gels) at a homogenous

concentration (Table 3), or commercially available, precast gels (NuPAGE, Thermo Fisher

Scientific) with known concentrations.

Table 3. Composition of home-made gels.

Composition Stacking gel Running gel
Percentage acrylamide 4% 10%

H,O MilliQ (mL) 1.58 4.85
Acrylamide 40% (mL) 0.25 2.5

Tris-HCI 1.5 mM pH 8.8 (mL) - 2.5

Tris-HC1 0.5 mM pH 6.8 (mL) 0.63 -

SDS 10% (uL) 25 100

APS 10% (uL) 12.5 50

TEMED (uL) 2.5 5

For home-made gels, protein samples (1-20 pg) were diluted in reducing Laemmli

sample buffer (62.5 mM Tris-HCI pH 6.8, 2% [w/v] SDS, 25% [v/v] glycerol, 0.01% [w/V]
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bromophenol blue, 5% [v/v] p-mercaptoethanol), then heated at 95°C for 10 min for protein
denaturation. Gels were assembled in the electrophoresis tank filled with running buffer (25
mM Tris-base, 200 mM glycine, 6.57 mM SDS 10%). Samples were allowed to cool to room
temperature, then loaded into the wells of the stacking gel. Protein electrophoresis was
performed at 90V until samples reached the running gel, then voltage was increased to 150V

and kept until the dye exited the gel.

For precast gels with 4-12% acrylamide gradients (NP0321, Thermo Fisher Scientific),
protein samples (1-20 pg) were diluted in reducing sample buffer containing 4X Lithium
Dodecyl Sulfate (LDS) (NP0007, Thermo Fisher Scientific) and 10X Dithiothreitol (DTT)
(NP0009, Thermo Fisher Scientific), then heated at 70°C for 10 min to allow protein
denaturation. For gel electrophoresis, 500 mL of 2-(N-morpholino)ethanesulfonic acid SDS
(MES SDS) (NP0002, Thermo Fisher Scientific) running buffer were added outside the gels, and
200 mL were added between the gels. An antioxidant (NP0005, Thermo Fisher Scientific) was
added to the running buffer between the gels at 0.25% (v/v) to prevent protein re-oxidation.

Samples were ran at a constant voltage of 200V, until the dye exited the gel.

5.1.1. Immunoblotting

When electrophoresis was complete, proteins were transferred to a 0.2 pm nitrocellulose
membrane (1704158, Bio-Rad) using a Trans-Blot Turbo blotting system (170-4155, Bio-Rad).
Transfers were performed at 25V and 2.5A for 10 min. At the end of transfers, the membranes
were stained with Ponceau red (ab146313, Abcam) to confirm protein loading homogeneity
and transfer efficiency. Ponceau staining was then removed by a 10 min wash with 1X Tris-
Buffered Saline, 0.1% Tween® 20 Detergent (TBST) (0.1 M Tris-HCl pH 7.4, 150 mM NacCl,
0.1% [v/v] Tween) with rolling at room temperature (RT). Membranes were then blocked with
either 5% (w/v) non-fat dry milk in TBST, or with 5% (w/v) BSA (268135000, Thermo
Scientific) in TBST, for 1 hour at RT. Blocking was performed in order to prevent non-specific
binding of antibodies. After blocking, membranes were incubated with primary antibody (Table
4) overnight at 4°C with rolling. Following primary antibody incubation, membranes were

washed with TBST for 10 minutes three times at RT, then incubated with the corresponding
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horseradish peroxidase (HRP)-coupled secondary antibody (goat anti-mouse [115-035-003,
Jackson Immuno Research] or goat anti-rabbit [111-035-003, Jackson Immuno Research]) for
1 hour at RT. After incubation with secondary antibody, membranes were washed again in
TBST for 10 minutes three times at RT. Proteins of interest were visualized by incubating the
membranes in Clarity Western ECL Substrate (1705061, Bio-Rad) containing HRP substrate.
The resulting reaction between the ECL solution and HRP coupled to the secondary antibody
produces a luminescence which was detected in a Chemidoc Gel Imaging System (Bio-Rad).
Detected protein band intensities were analyzed and quantified using ImageLab software (Bio-
Rad). Protein expression was measured by the intensity ratio of protein of interest to the
normalizing protein, or that of the Ponceau stain. If more than one antibody were used on the
same membrane, a stripping step was done between each antibody by incubating the membrane
in 10 mL of Restore™ PLUS Western Blot Stripping Buffer (46430, Thermo Scientific) for 10
minutes with rolling at RT. This eliminates previously used antibodies. A 10 minute wash with
TBST at RT was performed followed by blocking the membrane for another 1 hour at RT. The

membrane was then re-incubated with the desired antibody overnight at 4°C with rolling.
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Table 4. Primary and secondary antibody conditions for western blots.

. . S d
. Molecular Primary antibody ec?n ary
Proteins ] antibody
weight (kDa)  Reference Species Dilution  gijution
LIM domain-binding protein 3 Proteintech .
32,78-100 Rabbit  1/5000 1/10000
(LDB3) (11004-1-AP)
Ab
Syntenin-1 32 cam Rabbit 1/2500  1/10000
(ab19903)
Cluster of differentiation 63 )8 Abcam Mouse  1/500 1/5000
u
(CD63) (ab108950)
Enzo Life
aB-Crystallin (CRYAB) 20 Sciences Rabbit  1/10000 1/20000
(ADI-SPA-223)
Glyceraldehyde 3-phosphate 37 Santa Cruz M 1/1000 1/10000
ouse
dehydrogenase (GAPDH) (5c-365062)
Heat shock cognate 71 kDa Santa Cruz
. 70 Mouse  1/20000 1/10000
protein (HSC70) (sc-7298)
Heat shock protein 70 (HSP70) 70 Abcam Mouse 1/500  1/5000
i u
b (ab53496)
A Disintegrin and
metalloproteinase ~ domain- 94 (precursor)  Abcam .
. . Rabbit  1/500 1/5000
containing protein 10 68 (mature) (ab124695)
(ADAM10)
Ab
Calnexin 75 «on Rabbit  1/10000  1/10000
(ab22595)
Invit
Albumin 67 awrosen Rabbit  1/5000  1/10000
(MA532531)
BD
Nucleoporin p62 (NUP62) 62 Transduction Mouse  1/1000 1/10000
(610498)
Myosin heavy chain 7 (MYH7) 200 Sigma Mouse 1/1000  1/10000
i i u
Y vy (M8421)
Proteintech
Major vault protein (MVP) 100 (fgﬁén.flp) Rabbit 1/2500  1/10000
N Bi
O-GlcNAc RL.2 . s oo Mouse  1/2500  1/5000

(NB300-524)
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5.2. Immunoprecipitation (IP)

Protein extracts (25 pg) were diluted to a volume of 30 uL in RIPA lysis buffer in the
presence of O-GlcNAcylase inhibitor PUGNAc. Samples were then incubated overnight with
rotation at 4°C in the presence of 1 pg LDB3 antibody, allowing for its hybridization to LDB3
present in the protein extracts. The following day, 30 pL of Pierce™ Protein A/G Magnetic Beads
(88803, Thermo Scientific) were added to the samples, and the mix was incubated for 3 h with
rotation at 4°C. During this time, beads attach to the antibody. Supernatants were then
recovered by collecting beads to the side of tubes using a magnetic rack (89129-096P, VWR).
The beads were then resuspended in a 30 pL mix of RIPA-LDS-DTT. Tubes were heated at 70°C
for 10 min to detach the proteins and antibodies from the beads, then placed again on a

magnetic rack to recover the protein supernatant, while beads were discarded.

5.3. Liquid chromatography-mass spectrometry (LC-MS)

EVs isolated from hearts or plasma pre-cleared samples were dried and lysed to extract
proteins using a phase-transfer surfactant (PTS). Proteins were reduced and alkylated by boiling
for 10 min at 95°C in 10 mM tris(2-carboxyethyl)phosphine and 40 mM chloroacetamide.
Samples were diluted in 50 mM triethylammonium bicarbonate and digested with Lys-C
(Wako) for 3 hours at 37°C, and with trypsin overnight at 37°C. To remove the PTS surfactants
from the samples, the samples were acidified with 1% trifluoroacetic acid (TFA) in the presence
of 1:1 ethyl acetate solution. Samples were vortexed for 2 min, followed by a 16,000g
centrifugation for 2 min to separate aqueous and organic phases. The organic phase was
removed and the aqueous phase was collected. Centrifugation was repeated to ensure full
separation of phases. Samples were then dried using a vacuum centrifuge and desalted using
Top-Tip C18 tips (Glygen) according to manufacturer’s instructions. Samples were then fully
dried and stored at -80°C. LC-MS/MS analysis was carried out as performed previously (Wu et

al,, 2018).

5.4. Nanoparticle tracking analysis

EV samples were diluted 1:10 to 1:100 in 1X PBS (0.22 pm-filtered) and analyzed using
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a NanoSight NS300 (Malvern Panalytical) configured with a 488 nm laser and a digital camera
system (sCMOS) in collaboration with Dr. Morvane Colin (INSERM U1172, Lille). Samples
were injected at a flow rate of 20 pL/min, and videos of 1 min were recorded with the camera
level setting at 14 and detection threshold at 4. One mL of 1X PBS was injected between samples
to clear the chamber. Videos were saved and analyzed using NTA software version 3.2 (Malvern
Panalytical), with videos having high noise or vibration being excluded from analysis. To
visualize particle size distribution, concentration of particles at different diameters were divided
to the total number of particles. To compare the concentration of particles detected from

different samples, values were normalized to cell number.

6. Data analysis

Western blot images were analysed by comparing groups using a non-parametric

Mann-Whitney test. Bar and column graphs were generated using GraphPad Prism (v7.0.0).

EVtrap protein abundance was analyzed wusing Perseus v1.6.5 software
(https://maxquant.net/perseus/, accessed on 1 October 2019). Proteins not detected in at least
3/4 of the samples (EVtrap analysis) in each group were excluded. Protein abundances were
transformed to Log2. Missing values were substituted by values from the normal distribution.
Groups were compared by a two-tailed Student’s t test (p < 0.05) using the Benjamini-
Hochberg correction. Differences in abundance (Log2 transformed) and p values were
visualized on a Volcano plot by entering Perseus data into VolcaNoseR web app (Goedhart and
Luijsterburg, 2020). Gene Ontology (GO) analysis was performed on proteins identified by
MALDI TOF/TOF and LC-MS/MS using PANTHER GO (Ashburner et al., 2000; Mi et al.,
2019; The Gene Ontology Consortium et al., 2021). Protein names were compared to the
available Rattus norvegicus reference proteome (21,585 proteins; released 2020-11-01). EVtrap
proteins selected after MS identification were compared to Vesiclepedia (Kalra et al., 2012) and
Exocarta (Keerthikumar et al., 2016) databases using FunRich (v3.1.3) (Fonseka et al., 2021).

Overlap values between the 3 groups were visualized using the Eulerr R package (Larsson, 2021).

69



Results

70



Results

1. Preliminary work

Information in this section appeared in Dubois-Deruy et al., 2017 (Dubois-Deruy et al.,

2017) and in Abou Zeid et al., 2022 (Abou Zeid et al., 2022).

1.1. miRNAs in HF and LVR
Previous work was performed in our lab to identify early biomarkers of left-ventricular
remodelling (LVR) in a rat model of heart failure (HF). Myocardial infarction (MI) was induced
by coronary artery ligation in 10-week-old Wistar rats. Plasma samples obtained 7 days and 2
months (chronic HF) after MI revealed increased levels of 3 pre-selected microRNAs
(miRNAs): miR-23a-3p, -21-5p, and 222-3p in rats with HF compared to sham-operated rats

at 2 months (Figure 23).
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Figure 23. Reverse transcription quantitative real-time PCR (RT-qPCR) of circulating miR-23a-3p, miR-21-5p,
and miR-222-3p normalized to Cel-39. Values are represented as mean + SEM values expressed as fold change
(2724C, #*p < 0.01; ***p < 0.001, for two groups comparison (nonparametric Mann-Whitney test) and ###p<
0.001, for multiple groups comparison (Kruskall-Wallis with Dunn’s multiple comparison test).

1.2. Detection of miRNAs in EVs isolated from cultured cardiac

cells
Our team was interested in identifying how these miRNAs were being transported into
the circulation. Consequently, extracellular vesicles (EVs) were investigated due to their

capacity to load and transport nucleic acids, including miRNA in tissues and in the blood.

In order to identify whether the miRNAs were transported by EVs, in vitro culture of
cardiac cells was performed. Embryonic rat cardiac myoblast cells (H9¢c2), neonate rat

ventricular myocytes (NRVM), and neonate rat ventricular fibroblasts (NRVF) were used
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(Figure 24).
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Figure 24. Procedure of neonate rat cardiac cell culture and EV isolation. Neonate rat ventricular myocytes
(NRVM) and fibroblasts (NRVF) were obtained by mincing and digestion of ventricular tissue from 1-3 day old
Wistar rats and separating it by Percoll gradient. Cardiac myoblast cells (H9c2) were obtained from a commercial
source. NRVM, NRVF, and H9c2 cells were cultured in serum-free media for 96 hours to induce stress and EV
secretion. Differential ultracentrifugation (dUC) was used to isolate large (IEVs) and small EVs (sEVs) from
conditioned culture medium. NTA: nanoparticle tracking analysis.

The presence of the identified miRNAs in EV's secreted by NRVF and H9c2 cells was
demonstrated by reverse transcription quantitative real-time PCR (RT-qPCR). MiR-21-5p,
miR-23a-3p, and miR-222-3p were detected intracellularly (data not shown) and in secreted

small EVs (sEVs) isolated by differential ultracentrifugation (dUC) (Figure 25).
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Figure 25. RT-qPCR of miR-21-5p, miR-23a-3p, and miR-222-3p in small EVs from NRVF and H9c2 cell culture
media. Values were normalized to Cel-39 and represented as median + interquartile.

1.3. Particle analysis and proteomics of cultured cardiac cell EVs

To further analyze cardiac EVs, nanoparticle tracking analysis (NTA) was performed,
revealing that NRVFs produced the highest number of EVs (sEVs: 8.9E6 particles/cell; IEVs:
8.5E5 particles/cell), compared to H9¢2 cells (sEVs: 1.2E5 particles/cell; IEVs: 6E4 particles/cell)
and NRVMs (sEVs: 4.4E4 particles/cell; IEVs: 6E3 particles/cell). All three cell types produced
more sEV than IEVs (Figure 26A). Western blot was performed to identify protein markers of
cardiac EVs, and revealed that the conventional sEV marker CD63 was present in NRVF and
H9c2 sEVs, while CD9 was absent (Figure 26B), suggesting a unique protein profile in cardiac

sEVs. NRVM did not produce sufficient EVs for western blotting.
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Figure 26. (A) Particle concentration in IEV and sEV pellets by nanoparticle tracking analysis (NTA) normalized
to the number of producing cells. (B) Western blot of cells and corresponding sEVs to detect exosomal markers
CD63 and CD9.

NRVF and H9c2 sEV proteins were then separated in a one-dimensional gel, and
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protein bands revealed by Coomassie blue staining were further analyzed by mass spectrometry
to identify the most enriched proteins (Figure 27A). After mass spectrometry, 63 proteins were
identified from NRVF and 8 proteins from H9c2 cells. Five proteins were common (Colla2,
Fnl, Mfge8, Actb, and Actgl) (Figure 27B). When gene ontology (GO) analysis (Figure 27C)
was performed for cellular component, 24 cytoskeletal proteins were revealed (such as actin and
tubulin), 12 ribonucleoproteins (such as Rps2/4x/8/9 and Rpl7a/11/15), 6 extracellular matrix
proteins (such as Collal/2 and Fnl), and 6 DNA-binding proteins (such as histones
H4m/2ale/3-3b/2aj and Morf4l2). We also identified 17 protein associated with positive
regulation of protein expression (such as Hspa8, Wnt5a, and Eefl), and 15 associated with

regulation of the apoptotic process (such as Hsp90aal/a5, Grk2, Rackl, and Tcpl).
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Figure 27. (A) Coomassie blue staining of NRVF (75 pg) and H9c2 (25 pg) sEV proteins separated by 1D gel.
Identified bands were excised for MALDI-TOF/TOF mass spectrometry (MS). (B) A Venn diagram representing
proteins detected by MS of NRVF (pink) and H9¢2 (blue) sEVs. (C) GO (Gene Ontology) analysis of enriched GO
terms for biological process, molecular function, and cellular component. p values were FDR-adjusted.

These results were limited due to the relatively low amount of EV's recovered from the
starting samples. In order to get a more complete picture of the proteomic profile of cardiac
EVs, a more sensitive approach was necessary to study protein abundance from small volumes
of starting material. In the following section, we used EV total recovery and purification

(EVtrap) toisolate EVs from the heart (identifying cardiac markers) and the plasma (comparing
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cardiac markers to EVs in the circulation) of neonate rats.

2. Proteomic analysis of neonatal rat cardiac and plasma EVs

isolated by EVtrap

Information in this section appeared in Abou Zeid et al., 2022 (Abou Zeid et al., 2022).

As cardiac EVs are released from cardiac cells into the circulation, they are mixed with
the diverse populations of EVs released from all organs. This makes them difficult to identify,
and therefore it was necessary to find markers that not only correspond to EVs, but are also
specific to cardiac EVs. To do this, proteomic analysis comparing neonate rat cardiac and
plasma EVs was performed. EVs isolated from neonatal rat ventricular tissue and plasma (n =

4) by EVtrap were analyzed by LC-MS (Figure 28).
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Figure 28. Experimental procedure of EV isolation from neonate rat heart and plasma (n=4) using EV total
recovery and purification (EVtrap) followed by LC-MS.

A total of 3187 EV proteins were detected (Table S1), of which 2629 cardiac proteins
and 1905 plasma proteins were analyzed (detected in at least 3 out of 4 samples in each group),

with 1775 proteins in common (Figure 29 , Table S2).

Cazrglgt? EV Plalrglggv Total EV proteins Heart
proteins proteins detected Plasma
1775 Common proteins

Detected in 3/4 samples in
each group

Cardiac EV-enriched

p<0.01
Fold change > 1.5

Figure 29. Selection criteria for cardiac EV-enriched proteins.
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Among identified proteins, we detected most of the proteins (41 out of 66) previously
identified in sEVs derived from cultured cardiac cells. Cardiac EV proteins displayed
respectively 86 and 91 out of the top 100 proteins identified by public EV databases Vesiclepedia
and ExoCarta (Figure 30, left panel; Table S3), indicating an enrichment of common EV
proteins by EVtrap. GO analysis (Figure 30, right panel; Tables S4-6) identified conventional
exosome markers (such as Sdcbp/syntenin-1, Pdcdé6ip/alix, tetraspanins CD81/9, Hspa4/8,
Lamp2, and Tsg101). Membrane proteins were also enriched in cardiac EVs (such as annexins,
cadherins, cavins, caveolins, clusters of differentiation, and integrins), in addition to endosomal
proteins (such as Chmp, Rab, EH-domain containing, vacuolar protein sorting-associated, and
sorting nexin proteins), focal adhesion proteins (such as LIM domain-containing proteins), and

sarcomeric proteins.
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Figure 30. Venn diagram of cardiac EV proteins (blue circle) compared to the top 100 EV proteins identified in
public databases Vesiclepedia and ExoCarta (left panel). GO analysis of cardiac EV proteins to identify enriched
GO terms (right panel).

Cardiac and plasma EV protein abundances were compared, showing 1033 proteins
enriched in cardiac EVs, while 180 proteins were enriched in plasma EVs (Figure 31A, Table
§2). Compared to plasma EVs, we showed that LDB3 is the most significantly abundant protein
(x160) in cardiac EVs (Figure 31B). Alpha-B crystallin (CRYAB), a previously reported marker

of cardiac EVs, was also enriched in cardiac EVs (x40).
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Figure 31. (A) Volcano plot comparing cardiac (red dots) and plasma (yellow dots) EV protein abundances.
Proteins with P value < 0.01 and fold change > 1.5 were considered significant for the analysis. The 20 most
significantly changed proteins (lowest p value) were labeled. (B) Bar plot of LDB3 and CRYAB abundances (log2
transformed) in plasma and heart. Error bars = SEM, *p < 0.05.

LDB3 expression was then compared between different tissue types from neonatal rats,
confirming its specific enrichment to cardiac tissue (Figure 32, left panel). Furthermore, LDB3
was confirmed to be of cardiac myocyte origin upon comparing its expression in neonate
cardiac myocytes and fibroblasts (Figure 32, right panel). This indicated that LDB3 is a cardiac
myocyte-specific marker. Furthermore, LDB3 was detected in two isoforms, a high molecular
weight (MW) isoform (~100 kDa) and a low molecular weight isoform (~78 kDa), indicating

alternative splicing.
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Figure 32. Western blot for LDB3 expression in neonatal rat tissues (left panel) and cultured neonatal rat cardiac
cells (right panel). Equal protein amounts were loaded for each sample (20 pg left panel; 10 ug right panel). NRVM:
neonate rat ventricular myocytes. NRVF: neonate rat ventricular fibroblasts.

3. EV isolation techniques

Information in this section appeared in Abou Zeid et al., 2022 (Abou Zeid et al., 2022).
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To validate LDB3 as a potential marker of cardiac EVs, it was necessary to first confirm
its presence in cardiac tissue-derived EVs using other EV isolation techniques than EVtrap.
This was necessary as different techniques may yield different EV populations with varied yield

and purity.

Tissue samples were first minced (with digestion for adult tissue), then clarified from
debris and cells by short speed centrifugations (400g to 3,0002). EVs were then separated into
IEVs and sEVs. IEVs are generally enriched in membrane-derived ectosomes (2 100-1000 nm)
and were obtained by pelleting through medium-speed centrifugation (10,000¢ to 30,000g)
centrifugation, while several isolation techniques were used to isolate sEVs (enriched in

exosomes, @ 50-150 nm) from an initial sample of ventricular tissue from neonate or adult rats.

Aside from cardiac markers LDB3 and CRYAB, several markers were used to identify
EVs and non-EV components. These markers varied and were changed to keep up with EV
literature which was actively being updated and improved during the period of my thesis
project. These included exosomal markers (for sEVs) previously reported in the literature, such
as syndecan-syntenin-Alix pathway member syntenin-1, the tetraspanin cluster of
differentiation 63 (CD63), and A Disintegrin and metalloproteinase domain-containing protein
10 (ADAM10). Additionally, general EV markers which are not specific to sEVs or IEVs were
used and included chaperone proteins heat shock protein 70 (HSP70) and heat shock cognate
71 (HSC70). Markers of possible EV contamination with non-EV components, including
soluble secreted proteins such as albumin, intracellular structural proteins not associated with
EVs such as myosin heavy chain 7 (MYH?7) and nucleoporin p62, and proteins that may associate
with intracellular vesicles as a result of cellular damage during EV isolation, such as calnexin.
Annexin A5 was used as a marker of apoptotic bodies that may associate with IEVs. A protein
potentially involved in RNA loading into EVs, major vault protein (MVP), was also

investigated.
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3.1. Neonaterat EVs

3.1.1. Differential ultracentrifugation (dUC)

After preparing ADS solution containing unpurified EVs (Figure 33A), samples were
centrifuged at different speeds to obtain corresponding pellets (Figure 33B). Exosome marker
syntenin-1 was detected in the 164,000¢ pellet, indicating pelleting of exosome rich sEVs
following high speed centrifugation. Syntenin-1 was also detected in the 10,000g pellet,
implying a pelleting of a portion of exosomes at this speed. CRYAB was detected in all samples,
implying low specificity to one type of EVs. Extracellular contamination marker albumin and
intracellular contamination marker calnexin were detected at low- to medium-speed (2,000g to
30,000¢) centrifugations, but were also detected in lower amount in sEVs. Myosin heavy chain
7 (MYH?7), a central structural protein found in cardiac sarcomeres, was detected only following
low- to medium-speed centrifugations, implying that it is not loaded into sEVs. The presence
of albumin may be due to co-pelleting during the high centrifugation speed, while the detection
of calnexin may be due to the formation of intracellular vesicles from cellular damage caused
during tissue mincing. These intracellular vesicles may share certain properties with sEVs,

including size and capacity to pellet.
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Figure 33. (A) Experimental procedure for the preparation of neonate rat heart-derived EVs via mincing of
ventricles in conservation buffer (ADS). ADS containing unpurified EVs is then used for EV isolation using
different techniques. (B) Ponceau Red staining (left panel) and western blot (right panel) of ADS solution
centrifugation pellets obtained at different speeds. The sample corresponding to 164k was pre-cleared by a 10,000g
centrifugation. 5ug of protein of each sample was loaded. k g: x1000g. CRYAB: alpha B crystallin. MYH7: myosin
heavy chain 7. kDa: kilodalton.
3.1.2. Cushioned ultracentrifugation (cUC)

Cushioned ultracentrifugation (cUC) was used as a modified version of dUC, where a
fraction of 30% sucrose (diluted in water) is placed at the bottom of the tube before adding the
sample and ultracentrifuging. The sucrose fraction has been reported to allow the passage of

EVs, but excludes secreted proteins such as apolipoproteins (Langevin et al., 2019). The sucrose

fraction is then taken, diluted, and ultracentrifuged again at high speed to pellet sEVs.

sEVs isolated by sucrose cushion ultracentrifugation of ADS containing unpurified EV's
produced a similar protein profile compared dUC for syntenin-1, CRYAB, and calnexin (Figure
34). Heat shock cognate 71 (HSC70), a chaperone protein previously reported as a pan-EV

marker (Kowal et al., 2016), was reduced in cUC-sEV's compared to dUC-sEVs.
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Figure 34. Ponceau Red staining (left panel) and western blot (right panel) of neonate rat cardiac sEVs isolated by
dUC or cUC of ADS solution. 5pg of protein of each sample was loaded.
3.1.3. Polyethylene glycol precipitation (PEG)
Polyethylene glycol (PEG) has been used to non-specifically precipitate EVs in many
sample types, and is a principal component of total EV isolation kits. It works by forming an
aggregate of suspended EVs in a solution, allowing their precipitation following a relatively

short incubation time. The precipitate is then easily collected by low speed centrifugation.

PEG-sEVs were compared to NRVM cell lysates and dUC-sEVs. Conventional sEV
marker CD63 was not detected in sEVs isolated by both techniques (Figure 35), suggesting that
conventional markers may not be enriched in these EVs. LDB3 was detected in sEV's isolated
by both techniques, although only a high MW (~100 kDa) isoform was observed in dUC-sEVs,
while both high and low MW (~78 kDa) isoforms were detected in PEG-sEVs. This confirms
LDB3 splice variation as observed previously (Figure 32), and implies a differential loading of
LDB3 isoforms into EV subtypes. CRYAB was also detected in sEVs using both techniques.
Syntenin-1 was detected in higher levels in dUC-sEVs compared to PEG-sEVs, indicating
higher exosomal enrichment, although this was accompanied by a higher albumin
contamination. This may be due to the capacity of certain secreted proteins to pellet at high
centrifugation speeds. Finally, RNA-binding protein MVP was most enriched in dUC-sEVs,

suggesting a potential role of MVP in RNA loading into sEV's obtained by this technique.
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Figure 35. Ponceau Red staining (left panel) and western blot (right panel) of lysates from neonate rat ventricular
myocytes (NRVM) and cardiac small EVs isolated by dUC or by PEG of ADS solution. 20ug or 5ug of protein of
each sample was loaded as indicated.
3.1.4. Density gradient ultracentrifugation (DGUC)
Next, density gradient ultracentrifugation (DGUC) was used by placing ADS solution
(after removing 1EVs) on a discontinuous iodixanol gradient followed by high speed

centrifugation. This allows the EVs to pass through the gradient until they reach an equilibrium

density different from that of secreted proteins in solution.

After separating ADS solution by DGUC, 1-mL fractions were collected from the top of
the ultracentrifugation tube. Pierce Bicinchoninic Acid (BCA) protein quantification revealed
a high protein concentration in earlier, lower density fractions, which progressively declines in
later, more dense fractions (Figure 36A). Fractions 1 to 9 were loaded either in equal volume
(24 pL) or equal protein amount (2.5 ug) into a gel and migrated for a western blot (Figure 36B).
In both cases, CRYAB was detected from fraction 4 to 9. The mature form of A Disintegrin and
metalloproteinase domain-containing protein 10 (ADAM10), a sEV marker, and calnexin were
observed in fractions 6 to 9. Albumin was concentrated in low density fractions, implying a
separation of extracellular contaminants from ADAM10-positive EVs. Heat shock protein 70

(HSP70), another chaperone protein previously identified as an EV marker, similarly appeared
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in the protein-rich low-density early fractions, implying that it is mainly secreted by cells as a
free protein, and not in EVs. EVs may therefore be separated by DGUC, where CRYAB- and
ADAM-containing EVs appear in fractions separated from soluble protein contaminants.
Calnexin signal may be due to intracellular vesicles at similar density to EV's, which are therefore

more difficult to distinguish from EVs.
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Figure 36. (A) Pierce Bicinchoninic Acid (BCA) protein quantification of DGUC-separated ADS solution
fractions. (B) Ponceau Red staining (left panel) and western blot (right panel) of fractions 1-9 of DGUC-separated
ADS solution, loaded in equal volume (upper panel) or equal protein amount (lower panel). ADAMI0: A
Disintegrin and metalloproteinase domain-containing protein 10. HSP70: heat shock protein 70.
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The same samples were migrated on a different type of gel (10% acrylamide) to confirm
previous results (Figure 37). As observed before, CRYAB appeared between fractions 4 and 10.
Nucleoporin p62, a nuclear envelope protein which is not associated with microvesicles and
exosomes (Lunavat et al., 2015), was observed in early fractions 2 and 3, implying its separation

with non-EV components.
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Figure 37. Ponceau Red staining (left panel) and western blot (right panel) of fractions 1-12 of DGUC-separated
ADS solution, loaded in equal protein amount (2.5 pg).

In order to eliminate any remaining iodixanol from the OptiPrep solution used to
construct the density gradient, a similar experiment was performed where DGUC fractions
were re-diluted in DPBS and centrifuged individually at high speed. Pellets were resuspended
in lysis buffer for western blotting (Figure 38). Fractions displayed a different protein profile
upon Ponceau staining. Syntenin-1 was detected in fractions 7 and 8, consistent with ADAM10
signal observed previously (Figure 36B). Syntenin-1 was also observed in fraction 10, which
may be caused by the presence of different sEV subtypes which were present at separate
densities. Calnexin signal was also observed in fractions 7 to 10, similarly to previous results
(Figure 36B). MYH7 was also detected in fractions 7 to 10, although its levels were low due to
the long exposure time which was necessary to observe it. This overlap of calnexin and MYH7
signals may indicate that MYH?7 is taken up by intracellular vesicles formed by damaged cells

during tissue mincing. Nucleoporin p62 was not detected using this technique.
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Figure 38. Ponceau Red staining (left panel) and western blot (right panel) of fractions 1-12 of DGUC-separated
ADS solution pelleted by ultracentrifugation. Pellets were resuspended in RIPA lysis buffer and loaded entirely for
migration.

3.2. AdultratEVs

In order to verify whether cardiac EVs from adult rats have similar profile and can be
isolated with the same capacity as those in neonate rats, some techniques were also applied to

adult rat heart tissue.

3.2.1. Differential ultracentrifugation

After enzymatic digestion of adult rat left-ventricular tissue, digestion solution was used
to isolate adult cardiac EVs (Figure 39A). dUC was applied to the digestion solution (after
removing debris and cells by a 2,000¢ centrifugation) to obtain IEVs (15,000¢ pellet) and sEV's
(164,000¢ pellet), or washed sEVs (164,000¢ followed by resuspension in DPBS, then another
164,000¢ centrifugation) (Figure 39B). Syntenin-1 was detected in both raw and washed sEV
pellets. Interestingly, CRYAB was not detected in either IEVs or sEVs, implying a difference in
EV cargo between neonate and adult cardiac EVs. HSC70 was detected in tissue lysate and
appeared in both 1EVs and sEVs, showing little selectivity to either type of EV. Calnexin was
detected in IEVs, with low amount detected in the raw sEV pellet. Calnexin signal increased
when sEV pellet was washed by a second centrifugation at 164,000g. This may be due to the
elimination of protein contaminants during the wash step, while calnexin-containing
intracellular vesicles remained in the solution and sedimented with the washed sEV pellet. This

is supported by the detection of lower amounts of albumin following the wash step. Annexin
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A5, a marker of apoptotic cells, appeared mostly in the tissue lysate and IEVs, implying that

apoptotic bodies pelleted at 15,000¢ or below.
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Figure 39. (A) Experimental procedure for the preparation of adult rat heart-derived EVs via mincing of ventricles
in collagenase II digestion solution. Digestion solution is mixed 1:1 with ice-cold DPBS to stop the digestion. EV's
are isolated from the digestion solution using different techniques. (B) Ponceau Red staining (left panel) and
western blot (right panel) of adult rat left-ventricular tissue lysate, as well as centrifugation pellets of tissue
digestion solution obtained at different speeds. 10ug of protein of each sample was loaded on two different gels.
Ponceau of gel for HSC70 and albumin blots was not displayed. k g: x1000g.
3.2.2. Cushioned ultracentrifugation

In order to verify whether a higher purity can be obtained by cUC, it was also applied
on adult cardiac samples. Syntenin-1 was detected in the cUC-sEV pellet compared to tissue
lysate and IEVs (Figure 40), indicating successful exosome enrichment. CRYAB was detected

in all samples, with no specific enrichment. Similarly to dUC, HSC70 was detected in tissue

lysate, IEVs and sEVs. MVP was detected in sEV pellet, consistent to dUC-sEV's of neonate rats.
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MYH?7 was detected in lysates and IEVs, but not in sEVs, implying that it is not associated with
sEVs as shown before (Figure 33B). Calnexin was detected in all samples, and is consistent with

previous results showing its association with sEV upon their isolation.
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Figure 40. Ponceau Red staining (left panel) and western blot (right panel) of adult rat cardiac IEVs (30k g) and
cUC-sEVs. 10pg of protein of each sample was loaded. k g: x1000g.

To study possible tissue-to-tissue variability, cUC was also performed on adult rat liver
tissue. The same procedure was applied to liver tissue. Syntenin-1 was detected in cUC-sEVs of
both heart and liver compared to their respective tissue lysate and IEVs (Figure 41). However,
syntenin-1 was notably more expressed in cardiac samples, in both tissue and EV’s, than in liver
samples. This is likely due to differential proteomic expression profiles between the tissue types.
CRYAB enrichment was specifically observed in cardiac tissue lysate, consistent with the fact
that its expression is specific to the heart. In contrast to results observed in neonate samples
(Figure 34), there was low CRYAB detection in cardiac sEVs obtained from adult rats (Figure
39B, Figure 40, Figure 41), indicating that loading of CRYAB into sEVs is reduced with age.
HSC70 was detected in both cardiac and liver tissue lysates in similar amounts, with lower levels
in IEVs and sEVs, consistent with dUC results (Figure 39B). Calnexin expression was higher in
liver compared to heart, and was detected in both IEVs and sEV's potentially due to co-isolation

of intracellular vesicles similarly to previous results (Figure 34, Figure 39B). The lower detection
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of calnexin in cardiac samples was likely due to its comparatively strong expression in liver

samples.
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Figure 41. Ponceau Red staining (left panel) and western blot (right panel) of adult rat cardiac liver and heart
lysates, IEVs (30k ), and cUC-SEVs. 5pg of protein of each sample was loaded. k g: x1000g. H: heart. L: liver.
3.2.3. Density gradient ultracentrifugation

DGUC was used to purify adult rat cardiac EVs similarly to neonate EV's in Figure 38.
DGUC fractions 1 to 12 revealed an enrichment of syntenin-1 from fraction 7 to 12, indicating
a wide range of small EV populations containing this protein and displaying different density
properties. A density shift occurred in the detection HSC70, which appeared in density fractions
7 to 10 (Figure 42). This indicates that different populations of vesicles may exist containing
either syntenin-1 or HSC70, and float at different densities. Calnexin was also detected in
fractions 7 and 10. The appearance of calnexin and HSC70 in similar fractions may also indicate
that these proteins are both loaded inside intracellular vesicles formed due to cellular damage.
Albumin was detected in fraction 8, but long exposure was necessary (135 seconds compared
to 4 seconds in Figure 36B). Additionally, albumin appeared in a different fraction compared
to previously observed results (Figure 36B), indicating that albumin may exist in small amounts
in vesicles co-isolated in these fractions. CRYAB and nucleoporin p62 were not detected using
this technique. We observed that nucleoporin contamination was also not observed in other
techniques used on adult rat samples, which explains its absence from DGUC fractions.
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Similarly, CRYAB was detected in much lower levels in cardiac sEVs from adult rats compared
to neonate rats. Finally, the density shift of some proteins in adult rat DGUC fractions
compared to neonate DGUC may either be due to a difference in EV density characteristics
during aging, or due to technical aspects of the experiment such as ultracentrifugation speed
(100,000¢ in neonate DGUC vs 186,000¢ in adult DGUC, leading to a general density shift of

all fractions).
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Figure 42. Ponceau Red staining (left panel) and western blot (right panel) of fractions 1-12 of DGUC-separated
adult rat heart digestion solution. Fractions were collected from the top of the density gradient then pelleted by
ultracentrifugation. Pellets were resuspended in RIPA lysis buffer and loaded entirely for migration.

Although the density overlap between sEVs and intracellular vesicles made it difficult
to separate those vesicle populations using DGUC, it was still successful for separating sEVs
from soluble proteins generally co-isolated with these EVs (such as secreted albumin, free

proteins released by damaged cells such as nucleoporin p62).

3.3. Conclusion for EV isolation techniques

After using these techniques, we concluded that different EV populations exist that are
separated by different methods. Large EVs can be obtained by pelleting at a medium speed
centrifugation (10,000¢ to 30,000g) of the supernatant of an initial low speed centrifugation
(2,000¢ to 3,000g) that eliminates cells and debris. For small EVs, results from the different
isolation techniques used were summarized in Table 5. These results were similar between

neonate and adult samples, however, it was not possible to use PEG with adult samples as there
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was a much lower precipitation yield which was insufficient for analysis.

For neonate samples, PEG provided the highest yield, while dUC provided high yield
and moderate purity. In order to improve PEG purity, PEG precipitates were resuspended in
DPBS and centrifuged at high speed to eliminate some non-vesicular proteins and PEG solution
present in the precipitate. This combination of the two techniques was labelled “PEG+UC”. For
adult samples, simple dUC was most adapted, and was therefore used for later experimentation

to validate LDB3 as a marker of cardiac EVs.

Among the used markers, syntenin-1 was most reliable as a general sEV marker. This
was consistent with recent findings comparing sEVs isolated from different cell lines which
found syntenin-1 to be a universal exosomal marker (Kugeratski et al., 2021). A specific marker
of IEVs remains difficult to establish, although general EV markers (existing in IEVs and sEVs)
can be used to identify them, such as HSC70. Finally, contamination with secreted proteins was

possible using albumin, and calnexin was practical in identifying intracellular damage vesicles.

Table 5. Summary of EV isolation techniques used.

ducC cUC PEG DGUC
Yield oee e ceee .
Purity e e . ceee
Ease of use oee e ceee .
Time (h) 2.5 4 16 20
Hands-on time (h) <1 <1 <0.5 1
Cost per sample (€) 11 16.5 5 17.5

Legend: e=low; ee=moderate; sse=high; eese=very high

3.4. Validation of LDB3 as a cardiac EV marker
In order to confirm the presence of LDB3 cardiac-derived EVs, and to validate its
expression at higher levels in cardiac EVs compared to similar EVs found in the circulation,
dUC, PEG, and PEG+UC were used from neonate heart and plasma samples. These EVs were

compared for the presence of LDB3 and sEV marker syntenin-1 (Figure 43).
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LDB3, syntenin-1, and CRYAB were all detected in both IEVs and sEVs, implying that
a portion of sEVs may be co-pelleted with IEV's (Figure 43, left panel). Due to the relatively high
amount of these proteins in EVs compared to tissue lysate, they were not yet detected (LDB3)
or detected in lower amount (syntenin-1, CRYAB) in tissue when their signal reached
saturation in EVs during exposure. The three proteins were also detected in sEVs using the
three techniques, but syntenin-1 and LDB3 levels were increased in PEG+UC compared to dUC
or PEG alone, implying that the combined technique provides a higher proportion of LDB3-

containing sEVs.

Isolation of SEVs from heart and plasma samples was confirmed by syntenin-1 (Figure
43, right panel). LDB3 was detected exclusively in cardiac EVs compared to plasma EVs,
regardless of the technique used. LDB3 is present in plasma EV's, as shown in mass spectrometry
of plasma EVs after EVtrap isolation (Figure 31B), however, due to the existence of EVs from
different organs in the circulation, the proportion of cardiac EVs in the plasma is reduced. It is

therefore possible that western blotting is not sensitive enough to visualize LDB3 in plasma EVs.
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Figure 43. Ponceau Red staining (top panel) and western blot (bottom panels) of large EVs (IEVs) and sEVs isolated
via dUC, PEG, and PEG+UC from neonate rat cardiac tissue detecting LDB3, syntenin-1, and CRYAB levels (left
panel). The same techniques were used to compare LDB3 levels in EVs isolated from neonate rat ventricles and
plasma (right panel). 10ug of protein of each sample was loaded. V: ventricle. P: plasma.

Furthermore, size exclusion chromatography (SEC) was performed on ADS solution
obtained from neonate rats to separate EV's from non-vesicular components (secreted proteins)

(Figure 44A). During this technique, the pre-cleared ADS sample (3,000¢ supernatant; input)
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was passed through a SEC column which separates small molecules, including free proteins,
from EVs, which elute earlier from the column. NTA and electron microscopy confirmed that
EVs are present in earlier fractions (from fraction 7) and their concentration decreases
gradually in later fractions, while Pierce BCA quantification showed that protein concentration
increases starting from fraction 10 (Figure 44B). To verify whether LDB3 elutes with free
proteins in ADS, a fraction of non-vesicular components (fraction 20) was compared to 1IEVs
and sEVs obtained by dUC (Figure 44B). LDB3 was only detected in IEVs and sEVs, but not in
the secreted proteins of the NV fraction. Conversely, more albumin was detected in the NV
fraction compared to IEVs and sEVs. This indicates that LDB3 is not associated with non-

vesicular proteins, and is contained in the cargo of EV's which elute before NVs.
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Figure 44. (A) Experimental procedure of size exclusion chromatography (SEC) on ADS solution. (B) Graph
representing particle concentration (left axis; blue) as measured by nanoparticle tracking analysis (NTA) and
protein concentration (right axis; orange) as measured by Pierce BCA. Fractions 7-12 (EV-rich) and 13-16 were
pooled and visualized by electron microscopy. Scale bars = 150 nm. (C) Ponceau Red staining and western blot of
non-purified ADS solution (input) and protein-rich non-vesicular (NV) SEC fraction 20 compared to EVs
obtained by dUC (20,000g for IEVs and 100,000g for sEVs). Equal amount of protein was loaded for each sample.
k g: x1000g.

In conclusion, using different isolation techniques and EV identification using different

markers, we showed that LDB3 is a viable marker contained in cardiac EVs. This protein was

not associated with common contaminating factors such as free, secreted proteins.

In order to move forward in the validation of LDB3, experiments in the next section
were performed to study its levels in cardiac tissue and EVs during heart failure and acute

decompensated heart failure, verifying whether these disease states impact its intracellular levels
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and its loading into cardiac EVs.

4. LDB3 in acute decompensated heart failure (ADHF)
Information in this section appeared in Abou Zeid et al., 2022 (Abou Zeid et al., 2022).

4.1. LDB3 expression during HF

To validate LDB3 in human HF patients, we investigated its expression in LVs from
patients with HF and controls who died from non-cardiovascular reasons. In these samples we
identified two LDB3 bands, a high MW of ~78 kDa band, and a low MW of ~66 kDa (Figure
45). These bands may correspond to the full-length (UniProt: O75112) and isoform 2 (UniProt:

075112-2), respectively. LDB3 expression was significantly reduced in LV of patients with HF.
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Figure 45. Ponceau Red staining and western blot of left-ventricular (LV) tissue of HF patients to detect LDB3 and
quantified to GAPDH expression. 20ug of protein of each sample was loaded.

Next, human cardiac IEVs and sEVs were isolated by dUC at 20,000g and 100,000,
respectively, then analyzed by NTA (Figure 46A). In both controls and HF patients, sEVs had
a mean diameter (17243 nm in controls, 163+3 nm in HF) smaller than corresponding IEVs
(213+3 nm in controls, 20616 nm in HF). No significant change in cardiac EV concentration
was observed during HF (Figure 46B). In both controls and HF patients, the amount of IEVs

exceeded that of sEVs.
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Figure 46. (A) EV size distribution and (B) total particle count of sEVs and IEVs of human cardiac sEVs and IEVs
from controls or patients with HF. Size distribution was calculated as a percentage of total particles, measured
using NTA.

47). Western blot revealed that the level of LDB3 does not change in either sEVs (left panel) or

IEVs (right panel) during HF. This confirms that LDB3 may be used as a potential marker of
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Finally, LDB3 levels in cardiac EV's from control and HF patients were measured (Figure
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Figure 47. Ponceau Red and western blot to detect LDB3 in human cardiac sEV's (left panel) and IEVs (right panel)
obtained from controls and patients with HF. LDB3 was quantified by normalizing to Ponceau Red. 5ug of protein
of each sample was loaded.

4.2. Proteomic comparison of cardiac EVs in TG-treated and

untreated ADHF

In order to investigate the role of EVs in more aggravated forms of HF, a rat model of
acute decompensated heart failure (ADHF) developed by Pr. Paul Mulder (INSERM U1096,
Rouen) was analysed. Following induction of myocardial infarction (MI) in adult male Wistar
rats by coronary artery ligation, rats developed HF after three months. Acute decompensation
was then induced by giving the rats a gavage of salt water (Peschanski et al., 2021). Some rats
received an injection of O-GlcNAcylase (OGA) inhibitor Thiamet G (TG) 12 hours following
salt treatment. Preliminary results have shown that TG treatment resulted in improved cardiac

function and survival outcome in rats with ADHF receiving TG compared those not receiving
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it. We were therefore interested in studying the possible role of cardiac EVs in this cardiac

improvement.

EVtrap was performed to isolate cardiac EVs from left ventricle tissue of ADHF rats
treated or not with TG. Mass spectrometry analysis of EVs from 4 samples of TG-treated ADHF
rats and 4 untreated ADHF rats was performed. We identified 1865 proteins detected in at least
3 out of 4 samples in each group. When EV protein abundance was compared between the two

groups, there were no significant changes detected (Table S7).

To go further in analysing the proteomic data, we found that all samples displayed
LDB3, which was among the 20% to 30% most abundant proteins in these samples. Exosomal
proteins, such as tetraspanins (CD63, CD81, CD9) were all detected in varying abundances,
while syntenin-1 was detected in 5 out of the 8 samples tested. Conventional EV markers
including HSP70, MVP, and HSC70 were also detected in these EVs. Non-EV markers were
also detected using this technique. This difference in exosomal marker abundance compared to
previous results, where tetraspanins were not detected in sEVs, may be due to the differences in
EV populations obtained using the previous techniques and EVtrap. Notably, EVtrap uses the
3,000g supernatant followed by ultrafiltration with a 100 kDa filter, and therefore does not
exclude IEVs from the sample and studies the totality of EVs. Figure 48 summarizes the mean

abundance of previously studied proteins in each group.
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Figure 48. Abundances of the different proteins of interest which were observed in EVs from ADHEF rats treated
(black bars) or not (grey bars) with Thiamet G (TG). Values are expressed as means of log2-transformed
abundance + SEM.
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Although no significant changes in EV protein abundances were observed following TG
treatment in ADHF rats, we hypothesized that protein post-translational modifications may

still be taking place in TG-treated rats.

4.3. LDB3 O-GIcNAcylation in Thiamet G-treated ADHF rats

4.3.1. Total LDB3 expression in left-ventricular tissue

Before studying LDB3 O-GlcNAcylation, we investigated whether its total level changes
in rats with HF, ADHF, or TG-treated ADHF rats. Intracellular levels of LDB3 in left ventricles

did not change between the three groups (Figure 49).
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Figure 49. Ponceau Red staining (upper panels) and western blot (lower panels) of LDB3 expression in left-
ventricular tissue of adult rats with HF, untreated ADHF (HF+NaCl), and ADHF treated with TG (HF+NaCl+TG).
LDB3 was quantified by normalizing to GAPDH expression. 10ug of protein of each sample was loaded.

4.3.2. LDB3 immunoprecipitation and level of O-

GIcNAcylation

In order to assess change in LDB3 O-GlcNAcylation between TG-treated and untreated
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ADHF rats, an immunoprecipitation (IP) experiment was performed by incubating equal
amount of protein extract from left ventricles of ADHF rats treated or not with TG with anti-
LDB3 antibody. Using magnetic beads, the antibodies were recuperated and the
immunoprecipitated proteins were separated from the supernatant (Figure 50A). Initial
samples (input), immunoprecipitated proteins (IP LDB3), and supernatant proteins were then
compared for their O-GlcNAcylation level in TG-treated and untreated ADHF rats by western
blot (Figure 50B). IP LDB3 revealed a higher level of O-GlcNAcylation in a band corresponding
to the MW (~78 kDa) of LDB3. This was confirmed following membrane incubation with LDB3

antibody, which revealed equal amounts of LDB3 being recuperated in IP LDB3 samples.
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Figure 50. (A) Experimental procedure of LDB3 immunoprecipitation (IP) and separation using magnetic beads.
Created using BioRender.com. (B) Ponceau Red staining (left panel) and western blot (right panel) of input,

supernatant, and LDB3 immunoprecipitate from left ventricle of a TG-treated and an untreated ADHF rat. Values
were represented as mean+SEM (n=3).
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4.3.3. Cardiac EVs of ADHF rats

In order to investigate cardiac EVs from TG-treated and untreated ADHF rats, dUC was
used to obtain sEVs. We detected a higher level of syntenin-1 in sEVs compared to LV lysate,
indicating a successful isolation of exosome-enriched sEVs (Figure 51). LDB3 was also detected
in these sEVs. Similarly to results obtained in neonate dUC-sEV's (Figure 43, left panel), a higher
MW form of LDB3 was detected in sEVs, while other forms were detected in lysates, implying
that cells secrete isoforms of LDB3 different from those present in cells. Interestingly, we
detected CRYAB in higher levels in sEVs compared to lysates. In previous results of adult-
derived sEVs (Figure 39B, Figure 40, Figure 41) CRYAB was either not detected, or detected in
similar amounts to lysates. We hypothesize that this difference may be due to either the sex of
the rats (males here vs. females in previous experiments), or the disease state (ADHF here vs
healthy in previous experiments). HSC70 was detected in low amounts in sEVs compared to
lysates, while calnexin was detected in similar amount in both, consistent with previous results

(Figure 39B, Figure 40, Figure 41).
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Figure 51. Ponceau Red staining (left panel) and western blot (right panel) of ADHF rat left-ventricular tissue
lysate and sEVs isolated by dUC. 5ug of protein of each sample was loaded. Samples were produced by pooling 3
LV samples from each group.
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4.3.4. Conclusion
In these experiments, we showed that LDB3 levels remain stable during chronic HF,
then during acute decompensation without (ADHF) and with TG treatment (ADHF+TG).
These results imply that changes in total LDB3 expression do not take places during worsening
of HF, but PTM changes such as O-GlcNAcylation may still take place and can be induced by
treatments such as OGA inhibition. Future work may investigate whether the change in LDB3
PTM are carried into EVs, and whether cells secrete O-GlcNAcylated cargo during cardiac

distress.
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Characterization of cardiac EVs

The early detection of worsening heart failure may be an essential tool in the diagnosis
and management of this condition. In our team, we have identified three microRNAs
(miRNAs) which were elevated in the plasma during heart failure, and hypothesized that these
molecules may be transported from the heart into the circulation inside extracellular vesicles

(EVs) released from cardiac cells.

Evidence of EVs carrying regulatory molecules, including miRNAs, has been reported
in the literature (Chen et al., 2017; Das and Halushka, 2015; Fernandez-Messina et al., 2015;
Qiu et al.,, 2018). The importance of EV cargo, be it proteins, lipids, or nucleic acids, as
diagnostic and therapeutic tools has also been highlighted in recent publications (del Campo et
al., 2022; Glover et al., 2019; Hoshino et al., 2020; Melo et al., 2015; Wang et al., 2020; Xie et al.,

2022).

We found that sEVs obtained from the culture media of stressed cardiac cells contain
these miRNAs, but do not display conventional protein markers commonly used to identify
these sEVs (Figure 26, Figure 35). Previous studies have shown that these markers may not be
expressed equally on all EV subtypes, and their presence depends on cellular origin (Crescitelli
etal.,, 2013). Additionally, sEVs may display some tetraspanin markers but not others (Barranco

etal., 2019). In our study, we deduced that cardiac EVs may have a unique protein profile.

In order to find specific markers of cardiac EVs, we isolated cardiac EVs from cultured
cells and performed a proteomic analysis of the most abundant proteins observed. Little
amounts of EVs were recovered from the culture media. This may have been due to the fact that
these cells do not produce a high amount of EVs compared to cancer cells or cell lines, which
are more frequently studied in EV literature. Indeed, serum-starvation was necessary to induce
EV production in the three cell types studied (NRVM, NRVF, H9¢2). Cellular stress through
this starvation or through chemical treatment have been attested to increase EV production in
several cell types (Hahm et al., 2021). Proteomic analysis of abundant proteins in cultured
cardiac cells revealed the presence of proteins previously detected in sEVs isolated from cardiac

myocyte cultures, such as heat shock proteins, LDHA, actin, and GAPDH (Malik et al., 2013)
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(Figure 27B).

It was necessary to obtain a more complete picture of the cardiac EV proteome. EVtrap
was therefore used as it combines higher sensitivity (low volume of starting material), and a
robust proteomic analysis through LC-MS (Iliuk et al., 2020; Wu et al., 2018). In order to reach
physiologically representative results, an in vivo sample source was used for this approach and
was composed of neonate rat heart tissue and plasma. The use of these sample sources presents
some challenges, such as the production of intracellular damage markers during the tissue

mincing process necessary to release EVs from the ECM.

An enrichment in membrane proteins, endosomal proteins, and focal adhesion proteins
was detected in cardiac EVs. This was consistent with a proteomic study investigating cardiac-
derived EVs from adult mouse-derived cardiac EVs (Claridge et al., 2021). Plasma EV's were
enriched in proteins typically found in the circulation, such as serum albumin, globulins,
globins, and lipoproteins, which was consistent with similar proteomic studies of plasma EVs
(Muraoka et al., 2022). By comparing the two groups of EVs, we identified 1033 proteins
specifically enriched in cardiac EVs compared to plasma EVs. Out of these proteins, we
identified LDB3 and CRYAB to be highly expressed in cardiac EVs, with a respective fold-
change difference of 7.3 and 5.4 compared to plasma EVs (Figure 31). We were interested by

the two proteins as potential markers of cardiac EVs.

CRYAB is a small heat shock protein that acts as a chaperone and is highly expressed in
cardiac tissue (Dimauro et al., 2018). In the heart, it is present in the area surrounding the
sarcomere, and was shown to bind with desmin, actin and titin, and prevents abnormal
aggregation of sarcomeric structural proteins (Bennardini et al., 1992; Wang et al., 2003). Post-
translational modifications of CRYAB were shown to regulate its function (Lambert et al.,
2020). Interestingly, the presence of CRYAB in neuronal EVs has been observed in previous
studies (Guo et al., 2019), and post-translational modifications such as phosphorylation and O-
GlcNAcylation regulated its loading into glioma EVs (Kore and Abraham, 2016). CRYAB was

therefore used in addition to LDB3 to verify the presence of cardiac EVs.
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We were interested in further investigating LDB3 as an exclusive cardiac EV marker. As
described before (section I.1.2 Histology), LDB3 is a sarcomeric protein localized to the Z-discs
(Lin et al., 2014). It is also called “Z-band alternatively spliced PDZ-motit” (ZASP) or Cypher.
It is present in both cardiac and skeletal muscle cells, although it is alternatively spliced in these
tissues (Huang et al., 2003; Martinelli et al., 2014). This may explain the variability of LDB3
molecular weight observed in both tissue and EV samples (Figure 43, Figure 49). Its main role
is thought to be in the assembly of the muscular contractile structure, although it may be
involved in integrin activation and in sarcomeric signalling via interactions with protein kinase
A (PKA) (Bouaouina et al,, 2012; Lin et al., 2013). LDB3 mutations were shown to induce

cardiomyopathies (Vatta et al., 2003).

We used different techniques that were commonly used for EV isolation on samples
obtained from neonate and adult rat cardiac tissue. It was essential that positive EV markers be
used to validate EV isolation by the different techniques. As tetraspanin markers were not
detected in our samples (Figure 26, Figure 35), other markers were used such as ADAM10 and
syntenin-1. These markers have been validated in the literature to be selectively enriched in
exosomes, and therefore were useful markers of exosome-enriched sEVs (Kowal et al., 2016;
Kugeratski et al., 2021). These markers were detected in sEVs obtained by the different
techniques applied to both neonate and adult rat samples. Eventually, syntenin-1 was used as it

was most reliably detected.

We selected four EV isolation techniques to apply on neonate and adult rat heart
samples in order to validate LDB3 as a cardiac EV marker. These techniques were selected as

they are commonly used in EV literature (Gardiner et al., 2016) (Figure 52).
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Figure 52. Ranking (left panel) and proportion (right panel) of EV isolation techniques based on an international
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survey of members in the International Society of Extracellular Vesicles (ISEV) (Gardiner et al., 2016, fig. 3).

The first technique used was differential ultracentrifugation (dUC), which relies on the
capacity of certain particles suspended in solution to pellet at a certain centrifugal force. This
technique is the most widely used in EV literature. However, as due to the nature of the sample
source we used, dUC risked co-pelleting contaminating intracellular proteins which may be
generated during the tissue mincing process. dUC is most efficient when used on cell culture
media, where less contamination is produced due to cellular damage. In 2021, a paper suggested
that addition of a sucrose cushion to the ultracentrifugation process may reduce contamination
generated by EV isolation from tissues (Matejovi¢ et al., 2021). Although this technique was
successful in recovering exosome-enriched sEVs, it was not capable of separating calnexin-
containing intracellular vesicles, as they likely share the same density characteristics as EVs
(Figure 34, Figure 40). cUC produced a lower yield of EVs starting from the same sample
volume compared to dUC based on protein quantification. DGUC was used based on other
protocols that were suggested for purifying EVs involving the use of an iodixanol density
gradient (Crescitelli et al., 2021; Van Deun et al., 2014). Using this technique produced a high
purity of EVs as evidenced by their separation from soluble proteins (Figure 36). However, this
technique is time-consuming (18 hours centrifugation, in addition to gradient construction and
sample collection), and necessitates the removal of the iodixanol since it may disturb
downstream analysis due to its viscosity. A dilution of DGUC fractions and another
ultracentrifugation were done to remove iodixanol. A relatively low yield is finally obtained,
and would only be sufficient for one western blot experiment. For a high EV yield, several
variations of EV precipitation have been proposed. The majority of these rely on polyethylene
glycol (PEG), which is both easy to use (powder that can be resuspended in solvent and added
to EV-containing samples), and requires no ultracentrifugation (a regular table-top centrifuge
is sufficient) (Garcia-Romero et al., 2019). A large amount of material was precipitated using
this technique on neonate rat heart and plasma samples. Although syntenin-1 was regularly
detected using this technique, it was comparatively less enriched in PEG-sEVs compared to

dUC-sEVs (Figure 35). This may be due to the co-precipitation of non-vesicular material, as
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PEG is not necessarily selective to EV membranes and may precipitate other membranous
compartments or protein complexes (Merchant et al., 2017; Monguid-Tortajada et al., 2019). A
common way to eliminate some of the co-precipitated non-vesicular components from
precipitates involves the use of ultracentrifugation (Ludwig et al., 2018). PEG+UC provided a
higher yield of syntenin-1-containing EVs compared to dUC and PEG alone when equal
amounts of proteins were loaded (Figure 43). This confirmed exosomal enrichment and
elimination of some non-vesicular proteins by the ultracentrifugation step. Interestingly, we
found that PEG was not as efficient when applied in adult rat EV isolation. Less precipitate was
generated when PEG was applied to these samples compared to neonate samples. This may be
due to the differences in composition of the two sample types. It is possible that the use of
enzymes on adult tissue samples may modify their properties and the capacity of PEG to

precipitate.

We have shown for the first time the association of LDB3 with cardiac EVs. We detected
LDB3 in cardiac EVs isolated from both neonate and adult rats, in addition to human cardiac
EVs. We then confirmed that it is present inside EVs and is not co-precipitated with soluble

proteins (Figure 44).

EVs in the context of ADHF

The acute worsening of chronic heart failure, known as acute decompensate heart
failure (ADHF), is a leading reason for worldwide hospitalization and mortality. The conditions
of its occurrence and its optimal treatment remain poorly understood (Njoroge and Teerlink,
2021). A model of ADHF was created in rats in the lab of Professor Paul Mulder in the INSERM
unit 1096 (Peschanski et al., 2021). The goal was to find novel treatment approaches in the
context of ADHF. Early results revealed that changes in the phosphorylation/O-GlcNAcylation
balance in the heart induced by the injection of Thiamet G (TG; an OGA inhibitor) (Dubois-
Deruy et al., 2015) led to a global increase in protein O-GlcNAcylation and rapid improvement
in the cardiac function of ADHF hearts. This suggests that changes in cardiac protein post-
translational modifications (PTM) may be a novel approach to treat ADHF. The role of O-

GlcNAcylation on contractile proteins has been extensively described in skeletal muscles
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(Lambert et al., 2020). Notably, increased O-GlcNAcylation seemed to play a role in modulating
calcium activation and protein-protein interactions in the sarcomeres, leading to functional
changes in contractile activity (Cieniewski-Bernard et al.,, 2012; Lambert et al., 2016). In
addition to structural proteins, increased O-GlcNAcylation has been linked to re-enforcing
mitochondrial function and reducing mitochondrial reactive oxygen species release (Dontaine
et al., 2022). Conversely, while increased O-GlcNAcylation has been shown to produce
beneficial cardiac effects in other contexts, such as sepsis (Denis et al., 2021; Ferron et al., 2019),
it was also shown that a chronic rise in protein O-GlcNAcylation can be detrimental to the
capacity of the heart to counter hypertrophic stimuli (Gélinas et al., 2018). Chronic stimulation

of O-GlcNAcylation may therefore not be optimal.

In the ADHF model, acute increase in O-GlcNAcylation induced by a single dose of TG
12 hours before sacrifice was sufficient to produce an improvement in cardiac functional
parameters. We were interested in studying how TG treatment produced this beneficial effect,
and hypothesized that extracellular vesicles may be involved in transmitting functional
molecules (proteins, nucleic acids) within cardiac tissue during this treatment. We observed
that TG treatment increased left-ventricular O-GlcNAcylation levels (Figure 51), and that
cardiac sEVs containing LDB3 from TG-treated ADHF rats show higher O-GlcNAcylation
levels compared to non-treated rats (Figure 51). Immunoprecipitation with anti-LDB3 of left-
ventricular protein lysates revealed increased LDB3 O-GlcNAcylation in TG-treated ADHF rats
compared non-treated rats, confirming that this protein can be O-GlcNAcylated, as suggested
in the literature (Leung et al., 2013). These results imply that a transfer of O-GlcNAcylated

proteins may be taking place within cardiac tissue upon TG treatment of ADHF rats.

The concept of cardioprotection via EV's has previously been illustrated (Bueno-Beti et
al., 2019; Liu et al., 2018; Loyer et al., 2018; Yadid et al., 2020). Animals with HF experienced a
better recovery and improved cardiac function when treated with MSC-derived EV's (Timmers
etal., 2011). In the context of ADHF rats, it is unclear which cell type is producing the majority
of the analysed EVs. LDB3-containing EV's are most likely of cardiomyocyte origin (Figure 32).

It is therefore possible that in addition to intracellular elevation of O-GlcNAcylation, an uptake

108



Discussion & Perspectives

of O-GlcNAcylated proteins via EVs produced from other cardiac cells is also taking place.
These proteins may associate into the sarcomeric structures of the recipient cells and participate

in modulating their contractile function.

Further work can validate the capacity of EVs loaded with O-GlcNAcylated proteins to
produce a cardioprotective effect on stressed cardiac cells both in vitro (cardiac cells treated

with stress-inducing agents, such as H,O, or Isoprotenerol) and in vivo (HF models).

Clinical potential

Clinical applications of EV's seem to be a promising avenue to be discovered. To date,
EV research has focused on the use of biological specimens to determine disease markers,
ranging for multiple types of cancer, neurological diseases, and cardiovascular pathologies.

Some of these efforts has already translated into clinical use (Cheng and Hill, 2022).

Cardiac EVs should be further investigated as a possible source of information based on
their proteomic profiles. Despite the detection of LDB3 as a stable marker for cardiac EVs, it
remains challenging to separate these EVs from others originating from different tissues as
LDB3 is a cytosolic protein and most likely localizes inside the cardiac EVs. Most EV
enrichment approaches detecting specific EV subpopulations rely on surface markers to purify
target EVs. Therefore, a combination of both membrane and cytosolic cardiac markers might
be necessary to separate cardiac EVs from the circulation. Such membrane markers may include
cardiac-specific proteins such as caveolin-3 (Chand et al., 2020). Isolating cardiac EV's from the
circulation, followed by transcriptomic/proteomic/PTM analyses of their cargo can provide a
complete picture of the changes undergone by cardiac cells in patients with cardiovascular

diseases.

On the therapeutic aspect, a possible approach could involve the treatment of infarcted
hearts with EVs loaded by O-GlcNAcylated sarcomeric proteins. As EV production in cell lines
and stem cells exceeds that of primary cells, a cell line expressing sarcomeric proteins, such as
HO9c2 cells, could be used to produce these EVs. Acute treatment of H9¢2 cells with O-GIcNAc

enhancers might result in the loading of highly O-GlcNAcylated sarcomeric proteins into EV's
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released into the culture medium. It remains to be seen if H9c2 cells can produce EVs

sufficiently and with a similar profile as cardiac EVs obtained from cardiac tissue.

110



Bibliography

Bibliography



Bibliography

Abou Zeid F, Charrier H, Beseme O, Michel J-B, Mulder P, Amouyel P, Pinet F, Turkieh A.
2022. Lim Domain Binding 3 (Ldb3) Identified as a Potential Marker of Cardiac
Extracellular Vesicles. International Journal of Molecular Sciences 23:7374.
doi:10.3390/ijms23137374

Amersfoort J, Eelen G, Carmeliet P. 2022. Immunomodulation by endothelial cells —
partnering up with the immune system? Nature Reviews Immunology 1-13.
doi:10.1038/s41577-022-00694-4

Anderson HC. 1969. VESICLES ASSOCIATED WITH CALCIFICATION IN THE MATRIX
OF EPIPHYSEAL CARTILAGE. Journal of Cell Biology 41:59-72.
doi:10.1083/jcb.41.1.59

Ashburner M, Ball CA, Blake JA, Botstein D, Butler H, Cherry JM, Davis AP, Dolinski K,
Dwight SS, Eppig JT, Harris MA, Hill DP, Issel-Tarver L, Kasarskis A, Lewis S, Matese
JC, Richardson JE, Ringwald M, Rubin GM, Sherlock G. 2000. Gene Ontology: tool for
the unification of biology. Nature Genetics 25:25-29. doi:10.1038/75556

Babst M. 2011. MVB vesicle formation: ESCRT-dependent, ESCRT-independent and
everything in between. Current Opinion in Cell Biology, Membranes and organelles
23:452-457. d0i:10.1016/j.ceb.2011.04.008

Babst M, Odorizzi G, Estepa EJ, Emr SD. 2000. Mammalian Tumor Susceptibility Gene 101
(TSG101) and the Yeast Homologue, Vps23p, Both Function in Late Endosomal
Trafficking. Traffic 1:248-258. doi:10.1034/j.1600-0854.2000.010307.x

Baietti MF, Zhang Z, Mortier E, Melchior A, Degeest G, Geeraerts A, Ivarsson Y, Depoortere F,
Coomans C, Vermeiren E, Zimmermann P, David G. 2012. Syndecan-syntenin-ALIX
regulates the biogenesis of exosomes. Nature Cell Biology 14:677-685.
doi:10.1038/ncb2502

Balbi C, Piccoli M, Barile L, Papait A, Armirotti A, Principi E, Reverberi D, Pascucci L,
Becherini P, Varesio L, Mogni M, Coviello D, Bandiera T, Pozzobon M, Cancedda R,
Bollini S. 2017. First Characterization of Human Amniotic Fluid Stem Cell Extracellular
Vesicles as a Powerful Paracrine Tool Endowed with Regenerative Potential. Stem Cells
Translational Medicine 6:1340-1355. d0i:10.1002/sctm.16-0297

Bang C, Batkai S, Dangwal S, Gupta SK, Foinquinos A, Holzmann A, Just A, Remke J, Zimmer
K, Zeug A, Ponimaskin E, Schmiedl A, Yin X, Mayr M, Halder R, Fischer A, Engelhardt
S, Wei Y, Schober A, Fiedler J, Thum T. 2014. Cardiac fibroblast-derived microRNA
passenger strand-enriched exosomes mediate cardiomyocyte hypertrophy. The Journal
of Clinical Investigation 124:2136-2146. doi:10.1172/JCI70577

Banks WA, Sharma P, Bullock KM, Hansen KM, Ludwig N, Whiteside TL. 2020. Transport of
Extracellular Vesicles across the Blood-Brain Barrier: Brain Pharmacokinetics and
Effects of Inflammation. International Journal of Molecular Sciences 21:4407.
d0i:10.3390/ijms21124407

Barbato R, Menabo R, Dainese P, Carafoli E, Schiaffino S, Di Lisa F. 1996. Binding of Cytosolic
Proteins to Myofibrils in Ischemic Rat Hearts. Circulation Research 78:821-828.
doi:10.1161/01.RES.78.5.821

Barranco I, Padilla L, Parrilla I, Alvarez-Barrientos A, Pérez-Patifio C, Pefia FJ, Martinez EA,

112



Bibliography

Rodriguez-Martinez H, Roca J. 2019. Extracellular vesicles isolated from porcine
seminal plasma exhibit different tetraspanin expression profiles. Scientific Reports
9:11584. d0i:10.1038/5s41598-019-48095-3

Becker A, Thakur BK, Weiss JM, Kim HS, Peinado H, Lyden D. 2016. Extracellular Vesicles in
Cancer: Cell-to-Cell Mediators of Metastasis. Cancer Cell 30:836-848.
doi:10.1016/j.ccell.2016.10.009

Becker DSG Anton. 2006. Glanzstreifen im Myokard.

Bennardini F, Wrzosek A, Chiesi M. 1992. Alpha B-crystallin in cardiac tissue. Association with
actin and desmin filaments. Circulation Research 71:288-294.
doi:10.1161/01.RES.71.2.288

Biemmi V, Milano G, Ciullo A, Cervio E, Burrello J, Dei Cas M, Paroni R, Tallone T, Moccetti
T, Pedrazzini G, Longnus S, Vassalli G, Barile L. 2020. Inflammatory extracellular
vesicles prompt heart dysfunction via TRL4-dependent NF-kB activation. Theranostics
10:2773-2790. d0i:10.7150/thno.39072

Boing AN, van der Pol E, Grootemaat AE, Coumans FAW, Sturk A, Nieuwland R. 2014. Single-
step isolation of extracellular vesicles by size-exclusion chromatography. Journal of
Extracellular Vesicles 3:23430. doi:10.3402/jev.v3.23430

Boorsma EM, ter Maaten JM, Damman K, Dinh W, Gustafsson F, Goldsmith S, Burkhoff D,
Zannad F, Udelson JE, Voors AA. 2020. Congestion in heart failure: a contemporary
look at physiology, diagnosis and treatment. Nature Reviews Cardiology 17:641-655.
doi:10.1038/541569-020-0379-7

Bornstein AB, Rao SS, Marwaha K. 2022. Left Ventricular HypertrophyStatPearls. Treasure
Island (FL): StatPearls Publishing.

Bouaouina M, Jani K, Long JY, Czerniecki S, Morse EM, Ellis S], Tanentzapf G, Schock F,
Calderwood DA. 2012. Zasp regulates integrin activation. Journal of Cell Science
125:5647-5657. d0i:10.1242/jcs.103291

Boulanger CM, Loyer X, Rautou P-E, Amabile N. 2017. Extracellular vesicles in coronary artery
disease. Nature Reviews Cardiology 14:259-272. doi:10.1038/nrcardio.2017.7

Brennan K, Martin K, FitzGerald SP, O’Sullivan J, Wu Y, Blanco A, Richardson C, Mc Gee MM.
2020. A comparison of methods for the isolation and separation of extracellular vesicles
from protein and lipid particles in human serum. Scientific Reports 10:1039.
doi:10.1038/s41598-020-57497-7

Bueno-Beti C, Novella S, Soleti R, Mompeén A, Vergori L, Sanchis ], Andriantsitohaina R,
Martinez MC, Hermenegildo C. 2019. Microparticles harbouring Sonic hedgehog
morphogen improve the vasculogenesis capacity of endothelial progenitor cells derived
from myocardial infarction patients. Cardiovascular Research 115:409-418.
d0i:10.1093/cvr/cvy189

Burns G, Brooks K, Wildung M, Navakanitworakul R, Christenson LK, Spencer TE. 2014.
Extracellular Vesicles in Luminal Fluid of the Ovine Uterus. PLOS ONE 9:€90913.
doi:10.1371/journal.pone.0090913

Buzas EI. 2022. The roles of extracellular vesicles in the immune system. Nature Reviews
Immunology. doi:10.1038/s41577-022-00763-8

113



Bibliography

Camelliti P, Borg T, Kohl P. 2005. Structural and functional characterisation of cardiac
fibroblasts. Cardiovascular Research 65:40-51. doi:10.1016/j.cardiores.2004.08.020

Cantin R, Diou ], Bélanger D, Tremblay AM, Gilbert C. 2008. Discrimination between
exosomes and HIV-1: Purification of both vesicles from cell-free supernatants. Journal
of Immunological Methods 338:21-30. doi:10.1016/j.jim.2008.07.007

Chand S, Jo A, Vellichirammal NN, Gowen A, Guda C, Schaal V, Odegaard K, Lee H, Pendyala
G, Yelamanchili SV. 2020. Comprehensive Characterization of Nanosized Extracellular
Vesicles from Central and Peripheral Organs: Implications for Preclinical and Clinical
Applications. ACS Applied Nano Materials 3:8906-8919. d0i:10.1021/acsanm.0c01654

Chargaff E, West R. 1946. THE BIOLOGICAL SIGNIFICANCE OF THE
THROMBOPLASTIC PROTEIN OF BLOOD. Journal of Biological Chemistry 166:189—
197. d0i:10.1016/50021-9258(17)34997-9

Chen CC, Liu L, Ma F, Wong CW, Guo XE, Chacko JV, Farhoodi HP, Zhang SX, Zimak J,
Ségaliny A, Riazifar M, Pham V, Digman MA, Pone EJ, Zhao W. 2016. Elucidation of
Exosome Migration Across the Blood-Brain Barrier Model In Vitro. Cellular and
Molecular Bioengineering 9:509-529. doi:10.1007/s12195-016-0458-3

Chen ], Hu C, Pan P. 2017. Extracellular Vesicle MicroRNA Transfer in Lung Diseases.
Frontiers in Physiology 8.

Chen S, Shiesh S-C, Lee G-B, Chen C. 2020. Two-step magnetic bead-based (2MBB) techniques
for immunocapture of extracellular vesicles and quantification of microRNAs for
cardiovascular ~ diseases: A  pilot study. PLOS ONE  15:0229610.
doi:10.1371/journal.pone.0229610

Cheng L, Hill AF. 2022. Therapeutically harnessing extracellular vesicles. Nature Reviews Drug
Discovery 21:379-399. doi:10.1038/541573-022-00410-w

Cheng M, Yang ], Zhao X, Zhang E, Zeng Q, Yu Y, Yang L, Wu B, Yi G, Mao X, Huang K, Dong
N, Xie M, Limdi NA, Prabhu SD, Zhang ], Qin G. 2019. Circulating myocardial
microRNAs from infarcted hearts are carried in exosomes and mobilise bone marrow
progenitor cells. Nature Communications 10:959. doi:10.1038/s41467-019-08895-7

Chiasserini D, van Weering JRT, Piersma SR, Pham TV, Malekzadeh A, Teunissen CE, de Wit
H, Jiménez CR. 2014. Proteomic analysis of cerebrospinal fluid extracellular vesicles: A
comprehensive dataset. Journal of Proteomics 106:191-204.
d0i:10.1016/j.jprot.2014.04.028

Cieniewski-Bernard C, Montel V, Berthoin S, Bastide B. 2012. Increasing O-GlcNAcylation
Level on Organ Culture of Soleus Modulates the Calcium Activation Parameters of
Muscle Fibers. PLoS ONE 7:e48218. doi:10.1371/journal.pone.0048218

Clancy JW, Zhang Y, Sheehan C, D’Souza-Schorey C. 2019. An ARF6-Exportin-5 axis delivers
pre-miRNA cargo to tumour microvesicles. Nature Cell Biology 21:856-866.
doi:10.1038/541556-019-0345-y

Claridge B, Rai A, Fang H, Matsumoto A, Luo ], McMullen JR, Greening DW. 2021. Proteome
characterisation of extracellular vesicles isolated from heart. PROTEOMICS
21:2100026. doi:10.1002/pmic.202100026

Cocca BA, Cline AM, Radic MZ. 2002. Blebs and Apoptotic Bodies Are B Cell Autoantigens.

114



Bibliography

The Journal of Immunology 169:159-166. doi:10.4049/jimmunol.169.1.159

Cocucci E, Meldolesi J. 2015. Ectosomes and exosomes: shedding the confusion between
extracellular vesicles. Trends in Cell Biology 25:364-372. d0i:10.1016/j.tcb.2015.01.004

Cohn JN, Ferrari R, Sharpe N. 2000. Cardiac remodeling—concepts and clinical implications:
a consensus paper from an international forum on cardiac remodeling. Journal of the
American College of Cardiology 35:569-582. doi:10.1016/S0735-1097(99)00630-0

COLE WF, RUMSBY MG, LONGSTER GH, TOVEY LAD. 1978. The Release of Erythrocyte
Membrane Antigens to the Plasma as Membrane Microvesicles during the Storage of
Human Blood for Transfusion. Biochemical Society Transactions 6:1375-1378.
doi:10.1042/bst0061375

Coleman ML, Sahai EA, Yeo M, Bosch M, Dewar A, Olson MF. 2001. Membrane blebbing
during apoptosis results from caspase-mediated activation of ROCK I. Nature Cell
Biology 3:339-345. doi:10.1038/35070009

Crescitelli R, Lasser C, Lotvall J. 2021. Isolation and characterization of extracellular vesicle
subpopulations from tissues. Nature Protocols. d0i:10.1038/s41596-020-00466-1

Crescitelli R, Lasser C, Szabd TG, Kittel A, Eldh M, Dianzani I, Buzas EI, Lotvall J. 2013. Distinct
RNA profiles in subpopulations of extracellular vesicles: apoptotic bodies, microvesicles
and exosomes. Journal of Extracellular Vesicles 2:20677. do0i:10.3402/jev.v2i0.20677

Das S, Halushka MK. 2015. Extracellular vesicle microRNA transfer in cardiovascular disease.
Cardiovascular Pathology 24:199-206. d0i:10.1016/j.carpath.2015.04.007

del Campo CV, Liaw NY, Gunadasa-Rohling M, Matthaei M, Braga L, Kennedy T, Salinas G,
Voigt N, Giacca M, Zimmermann W-H, Riley PR. 2022. Regenerative potential of
epicardium-derived extracellular vesicles mediated by conserved miRNA transfer.
Cardiovascular Research 118:597-611. doi:10.1093/cvr/cvab054

del Monte-Nieto G, Fischer JW, Gorski D], Harvey RP, Kovacic JC. 2020. Basic Biology of
Extracellular Matrix in the Cardiovascular System, Part 1/4: JACC Focus Seminar.
Journal ~ of  the  American  College  of  Cardiology  75:2169-2188.
doi:10.1016/j.jacc.2020.03.024

Denis M, Dupas T, Persello A, Dontaine J, Bultot L, Betus C, Pelé T, Dhot J, Erraud A, Maillard
A, Montnach ], Leroux AA, Bigot-Corbel E, Vertommen D, Riviere M, Lebreton J,
Tessier A, Waard MD, Bertrand L, Rozec B, Lauzier B. 2021. An O-GlcNAcylomic
Approach Reveals ACLY as a Potential Target in Sepsis in the Young Rat. International
Journal of Molecular Sciences 22:9236. doi:10.3390/ijms22179236

Dimauro I, Antonioni A, Mercatelli N, Caporossi D. 2018. The role of aB-crystallin in skeletal
and cardiac muscle tissues. Cell Stress & Chaperones 23:491-505. doi:10.1007/s12192-
017-0866-x

Dontaine ], Bouali A, Daussin F, Bultot L, Vertommen D, Martin M, Rathagirishnan R,
Cuillerier A, Horman S, Beauloye C, Gatto L, Lauzier B, Bertrand L, Burelle Y. 2022.
The intra-mitochondrial O-GlcNAcylation system rapidly modulates OXPHOS
function and ROS release in the heart. Communications Biology 5:349.
doi:10.1038/s42003-022-03282-3

Dubois-Deruy E, Belliard A, Mulder P, Bouvet M, Smet-Nocca C, Janel S, Lafont F, Beseme O,

115



Bibliography

Amouyel P, Richard V, Pinet F. 2015. Interplay between troponin T phosphorylation
and O-N-acetylglucosaminylation in ischaemic heart failure. Cardiovascular Research
107:56-65. doi:10.1093/cvr/cvv136

Dubois-Deruy E, Cuvelliez M, Fiedler J, Charrier H, Mulder P, Hebbar E, Pfanne A, Beseme O,
Chwastyniak M, Amouyel P, Richard V, Bauters C, Thum T, Pinet F. 2017. MicroRNAs
regulating superoxide dismutase 2 are new circulating biomarkers of heart failure.
Scientific Reports 7:1-10. d0i:10.1038/s41598-017-15011-6

Esler M, Kaye D. 2000. Sympathetic Nervous System Activation in Essential Hypertension,
Cardiac Failure and Psychosomatic Heart Disease. Journal of Cardiovascular
Pharmacology 35:S1.

Facundo HT, Brainard RE, Watson L], Ngoh GA, Hamid T, Prabhu SD, Jones SP. 2012. O-
GlcNAc signaling is essential for NFAT-mediated transcriptional reprogramming
during cardiomyocyte hypertrophy. American Journal of Physiology-Heart and
Circulatory Physiology 302:H2122-H2130. doi:10.1152/ajpheart.00775.2011

Fader CM, Sanchez DG, Mestre MB, Colombo MI. 2009. TI-VAMP/VAMP7 and
VAMP3/cellubrevin: two v-SNARE proteins involved in specific steps of the
autophagy/multivesicular body pathways. Biochimica et Biophysica Acta (BBA) -
Molecular Cell Research 1793:1901-1916. d0i:10.1016/j.bbamcr.2009.09.011

Fernandez-Messina L, Gutiérrez-Vazquez C, Rivas-Garcia E, Sanchez-Madrid F, de la Fuente
H. 2015. Immunomodulatory role of microRNAs transferred by extracellular vesicles.
Biology of the Cell 107:61-77. d0i:10.1111/boc.201400081

Ferreira JV, da Rosa Soares A, Ramalho J, Méaximo Carvalho C, Cardoso MH, Pintado P,
Carvalho AS, Beck HC, Matthiesen R, Zuzarte M, Girao H, van Niel G, Pereira P. n.d.
LAMP2A regulates the loading of proteins into exosomes. Science Advances
8:eabm1140. doi:10.1126/sciadv.abm1140

Ferron M, Cadiet ], Persello A, Prat V, Denis M, Erraud A, Aillerie V, Mevel M, Bigot E,
Chatham JC, Gauthier C, Rozec B, Lauzier B. 2019. O-GlcNAc stimulation: A new
metabolic approach to treat septic shock. Scientific Reports 9:18751. doi:10.1038/s41598-
019-55381-7

Flotats A, Gerber BL, Gurunathan S, Mahnken A, Magalhaes TA, Rochitte CE, Senior R. 2015.
Myocardial infarctionAdvanced Cardiac Imaging. Elsevier. pp. 271-325.
doi:10.1016/B978-1-78242-282-2.00010-X

Foers AD, Chatfield S, Dagley LF, Scicluna B], Webb AI, Cheng L, Hill AF, Wicks IP, Pang KC.
2018. Enrichment of extracellular vesicles from human synovial fluid using size
exclusion chromatography. Journal of Extracellular  Vesicles 7:1490145.
doi:10.1080/20013078.2018.1490145

Fonarow GC. 2008. Factors Identified as Precipitating Hospital Admissions for Heart Failure
and  Clinical  Outcomes.  Archives of Internal  Medicine  168:847.
doi:10.1001/archinte.168.8.847

Fonseka P, Pathan M, Chitti SV, Kang T, Mathivanan S. 2021. FunRich enables enrichment
analysis of OMICs datasets. Journal of Molecular Biology 433:166747.
doi:10.1016/j.jmb.2020.166747

116



Bibliography

Gamez-Valero A, Monguidé-Tortajada M, Carreras-Planella L, Franquesa M, Beyer K, Borras
FE. 2016. Size-Exclusion Chromatography-based isolation minimally alters
Extracellular Vesicles’ characteristics compared to precipitating agents. Scientific
Reports 6:33641. doi:10.1038/srep33641

Garcia NA, Moncayo-Arlandi ], Sepulveda P, Diez-Juan A. 2016. Cardiomyocyte exosomes
regulate glycolytic flux in endothelium by direct transfer of GLUT transporters and
glycolytic enzymes. Cardiovascular Research 109:397-408. doi:10.1093/cvr/cvv260

Garcia-Romero N, Madurga R, Rackov G, Palacin-Aliana I, Nufiez-Torres R, Asensi-Puig A,
Carrion-Navarro J, Esteban-Rubio S, Peinado H, Gonzilez-Neira A, Gonzélez-
Rumayor V, Belda-Iniesta C, Ayuso-Sacido A. 2019. Polyethylene glycol improves
current methods for circulating extracellular vesicle-derived DNA isolation. Journal of
Translational Medicine 17:75. doi:10.1186/s12967-019-1825-3

Gardiner C, Vizio DD, Sahoo S, Théry C, Witwer KW, Wauben M, Hill AF. 2016. Techniques
used for the isolation and characterization of extracellular vesicles: results of a
worldwide survey. Journal of Extracellular Vesicles 5:32945. d0i:10.3402/jev.v5.32945

Gélinas R, Mailleux F, Dontaine ], Bultot L, Demeulder B, Ginion A, Daskalopoulos EP,
Esfahani H, Dubois-Deruy E, Lauzier B, Gauthier C, Olson AK, Bouchard B, Des Rosiers
C, Viollet B, Sakamoto K, Balligand J-L, Vanoverschelde J-L, Beauloye C, Horman §,
Bertrand L. 2018. AMPK activation counteracts cardiac hypertrophy by reducing O-
GlcNAcylation. Nature Communications 9:374. doi:10.1038/s41467-017-02795-4

Ghoroghi S, Mary B, Larnicol A, Asokan N, Klein A, Osmani N, Busnelli I, Delalande F, Paul
N, Halary S, Gros F, Fouillen L, Haeberle A-M, Royer C, Spiegelhalter C, André-
Grégoire G, Mittelheisser V, Detappe A, Murphy K, Timpson P, Carapito R, Blot-
Chabaud M, Gavard J, Carapito C, Vitale N, Lefebvre O, Goetz JG, Hyenne V. 2021. Ral
GTPases promote breast cancer metastasis by controlling biogenesis and organ
targeting of exosomes. eLife 10:e61539. doi:10.7554/eLife.61539

Ghossoub R, Lembo F, Rubio A, Gaillard CB, Bouchet ], Vitale N, Slavik ], Machala M,
Zimmermann P. 2014. Syntenin-ALIX exosome biogenesis and budding into
multivesicular bodies are controlled by ARF6 and PLD2. Nature Communications
5:3477. d0i:10.1038/ncomms4477

Gibbings DJ, Ciaudo C, Erhardt M, Voinnet O. 2009. Multivesicular bodies associate with
components of miRNA effector complexes and modulate miRNA activity. Nature Cell
Biology 11:1143-1149. d0i:10.1038/ncb1929

Glover SC, Nouri M-Z, Tuna KM, Mendoza Alvarez LB, Ryan LK, Shirley JF, Tang Y, Denslow
ND, Alli AA. 2019. Lipidomic analysis of urinary exosomes from hereditary a-
tryptasemia patients and healthy volunteers. FASEB BioAdvances 1:624-638.
doi:10.1096/fba.2019-00030

Goedhart J, Luijsterburg MS. 2020. VolcaNoseR is a web app for creating, exploring, labeling
and sharing volcano plots. Scientific Reports 10:20560. doi:10.1038/s41598-020-76603-3

Gorvel J-P, Chavrier P, Zerial M, Gruenberg J. 1991. rab5 controls early endosome fusion in
vitro. Cell 64:915-925. doi:10.1016/0092-8674(91)90316-Q

Grant BD, Donaldson JG. 2009. Pathways and mechanisms of endocytic recycling. Nature

117



Bibliography

Reviews Molecular Cell Biology 10:597-608. d0i:10.1038/nrm2755

Guo Y, Liang P, Lu S, Chen R, Yin Y, Zhou J. 2019. Extracellular aB-crystallin modulates the
inflammatory responses. Biochemical and Biophysical Research Communications
508:282-288. doi:10.1016/j.bbrc.2018.11.024

Gupta S, Rawat S, Arora V, Kottarath SK, Dinda AK, Vaishnav PK, Nayak B, Mohanty S. 2018.
An improvised one-step sucrose cushion ultracentrifugation method for exosome
isolation from culture supernatants of mesenchymal stem cells. Stem Cell Research ¢
Therapy 9:180. doi:10.1186/s13287-018-0923-0

Guyton AC. 1991. Blood Pressure Control—Special Role of the Kidneys and Body Fluids.
Science 252:1813-1816. doi:10.1126/science.2063193

Hahm J, Kim ], Park ]. 2021. Strategies to Enhance Extracellular Vesicle Production. Tissue
Engineering and Regenerative Medicine 18:513-524. doi:10.1007/s13770-021-00364-x

Hart GW, Slawson C, Ramirez-Correa G, Lagerlof O. 2011. Cross talk between O-
GlcNAcylation and phosphorylation: roles in signaling, transcription, and chronic
disease. Annual Review of Biochemistry 80:825-858. doi:10.1146/annurev-biochem-
060608-102511

Heijnen HFG, Schiel AE, Fijnheer R, Geuze HJ, Sixma JJ. 1999. Activated Platelets Release Two
Types of Membrane Vesicles: Microvesicles by Surface Shedding and Exosomes Derived
From Exocytosis of Multivesicular Bodies and [HGranules. Blood 94:3791-3799.
doi:10.1182/blood.V94.11.3791

Hengartner MO. 2000. The biochemistry of apoptosis. Nature 407:770-776.
doi:10.1038/35037710

Henne WM, Buchkovich NJ, Emr SD. 2011. The ESCRT Pathway. Developmental Cell 21:77-
91. doi:10.1016/j.devcel.2011.05.015

Hishiya A, Kitazawa T, Takayama S. 2010. BAG3 and Hsc70 Interact With Actin Capping
Protein CapZ to Maintain Myofibrillar Integrity Under Mechanical Stress. Circulation
Research 107:1220-1231. doi:10.1161/CIRCRESAHA.110.225649

Hoshino A, Kim HS, Bojmar L, Gyan KE, Ciofti M, Hernandez J, Zambirinis CP, Rodrigues G,
Molina H, Heissel S, Mark MT, Steiner L, Benito-Martin A, Lucotti S, Di Giannatale A,
Offer K, Nakajima M, Williams C, Nogués L, Pelissier Vatter FA, Hashimoto A, Davies
AE, Freitas D, Kenific CM, Ararso Y, Buehring W, Lauritzen P, Ogitani Y, Sugiura K,
Takahashi N, Aleckovi¢ M, Bailey KA, Jolissant JS, Wang H, Harris A, Schaeffer LM,
Garcia-Santos G, Posner Z, Balachandran VP, Khakoo Y, Raju GP, Scherz A, Sagi I,
Scherz-Shouval R, Yarden Y, Oren M, Malladi M, Petriccione M, De Braganca KC,
Donzelli M, Fischer C, Vitolano S, Wright GP, Ganshaw L, Marrano M, Ahmed A,
DeStefano J, Danzer E, Roehrl MHA, Lacayo NJ, Vincent TC, Weiser MR, Brady MS,
Meyers PA, Wexler LH, Ambati SR, Chou AJ, Slotkin EK, Modak S, Roberts SS, Basu
EM, Diolaiti D, Krantz BA, Cardoso F, Simpson AL, Berger M, Rudin CM, Simeone
DM, Jain M, Ghajar CM, Batra SK, Stanger BZ, Bui ], Brown KA, Rajasekhar VK, Healey
JH, de Sousa M, Kramer K, Sheth S, Baisch J, Pascual V, Heaton TE, La Quaglia MP,
Pisapia DJ, Schwartz R, Zhang H, Liu Y, Shukla A, Blavier L, DeClerck YA, LaBarge M,
Bissell MJ, Caffrey TC, Grandgenett PM, Hollingsworth MA, Bromberg ], Costa-Silva

118



Bibliography

B, Peinado H, Kang Y, Garcia BA, O’Reilly EM, Kelsen D, Trippett TM, Jones DR, Matei
IR, Jarnagin WR, Lyden D. 2020. Extracellular Vesicle and Particle Biomarkers Define
Multiple Human Cancers. Cell 182:1044-1061.e18. doi:10.1016/j.cell.2020.07.009

Huang C, Zhou Q, Liang P, Hollander MS, Sheikh F, Li X, Greaser M, Shelton GD, Evans §,
Chen J. 2003. Characterization and in vivo functional analysis of splice variants of
cypher. Journal of Biological Chemistry 278:7360-7365. doi:10.1074/jbc.M211875200

Huotari J, Helenius A. 2011. Endosome maturation: Endosome maturation. The EMBO Journal
30:3481-3500. d0i:10.1038/emboj.2011.286

Iliuk A, Wu X, Li L, Sun ], Hadisurya M, Boris RS, Tao WA. 2020. Plasma-derived EV
Phosphoproteomics through Chemical Affinity Purification. Journal of Proteome
Research. doi:10.1021/acs.jproteome.0c00151

Institute of Medicine (U.S.), Institute of Medicine (U.S.), National Academies Press (U.S.),
editors. 2010. Cardiovascular disability: updating the Social Security listings.
Washington, D.C: National Academies Press.

Ivey M]J, Tallquist MD. 2016. Defining the Cardiac Fibroblast. Circulation Journal 80:2269-
2276. d0i:10.1253/circj.CJ-16-1003

Janardhanan R, Desai AS, Solomon SD. 2009. Therapeutic approaches to diastolic dysfunction.
Current Hypertension Reports 11:283-291. d0i:10.1007/s11906-009-0048-z

Jani K, Schock F. 2007. Zasp is required for the assembly of functional integrin adhesion sites.
Journal of Cell Biology 179:1583-1597. doi:10.1083/jcb.200707045

Jeppesen DK, Fenix AM, Franklin JL, Higginbotham JN, Zhang Q, Zimmerman L], Liebler DC,
Ping ], Liu Q, Evans R, Fissell WH, Patton JG, Rome LH, Burnette DT, Coffey R]. 2019.
Reassessment of Exosome Composition. Cell 177:428-445.e18.
doi:10.1016/j.cell.2019.02.029

Johnston EL, Heras B, Kufer TA, Kaparakis-Liaskos M. 2021. Detection of Bacterial Membrane
Vesicles by NOD-Like Receptors. International Journal of Molecular Sciences 22:1005.
doi:10.3390/ijms22031005

Joseph SM, Cedars AM, Ewald GA, Geltman EM, Mann DL. 2009. Acute decompensated heart
failure: contemporary medical management. Texas Heart Institute journal 36:510-20.

Kalra H, Simpson R], Ji H, Aikawa E, Altevogt P, Askenase P, Bond VC, Borras FE, Breakefield
X, Budnik V, Buzas E, Camussi G, Clayton A, Cocucci E, Falcon-Perez JM, Gabrielsson
S, Gho YS, Gupta D, Harsha HC, Hendrix A, Hill AF, Inal JM, Jenster G, Krdmer-Albers
E-M, Lim SK, Llorente A, Lotvall J, Marcilla A, Mincheva-Nilsson L, Nazarenko I,
Nieuwland R, Nolte-’t Hoen ENM, Pandey A, Patel T, Piper MG, Pluchino S, Prasad
TSK, Rajendran L, Raposo G, Record M, Reid GE, Sdnchez-Madrid F, Schiffelers RM,
Siljander P, Stensballe A, Stoorvogel W, Taylor D, Thery C, Valadi H, van Balkom
BWM, Vazquez J, Vidal M, Wauben MHM, Yafnez-M6 M, Zoeller M, Mathivanan S.
2012. Vesiclepedia: A Compendium for Extracellular Vesicles with Continuous
Community Annotation. PLoS Biology 10:1001450. doi:10.1371/journal.pbio.1001450

Keerthikumar S, Chisanga D, Ariyaratne D, Al Saffar H, Anand S, Zhao K, Samuel M, Pathan
M, Jois M, Chilamkurti N, Gangoda L, Mathivanan S. 2016. ExoCarta: A Web-Based
Compendium of Exosomal Cargo. Journal of Molecular Biology 428:688-692.

119



Bibliography

d0i:10.1016/j.jmb.2015.09.019

Kenneweg F, Bang C, Xiao K, Boulanger CM, Loyer X, Mazlan S, Schroen B, Hermans-
Beijnsberger S, Foinquinos A, Hirt MN, Eschenhagen T, Funcke S, Stojanovic S,
Genschel C, Schimmel K, Just A, Pfanne A, Scherf K, Dehmel S, Raemon-Buettner SM,
Fiedler J, Thum T. 2019. Long Noncoding RNA-Enriched Vesicles Secreted by Hypoxic
Cardiomyocytes Drive Cardiac Fibrosis. Molecular Therapy - Nucleic Acids 18:363-374.
doi:10.1016/j.0mtn.2019.09.003

Kim SY, Yi DY. 2020. Analysis of the human breast milk microbiome and bacterial extracellular
vesicles in healthy mothers. Experimental & Molecular Medicine 52:1288-1297.
doi:10.1038/512276-020-0470-5

Kore RA, Abraham EC. 2016. Phosphorylation negatively regulates exosome mediated
secretion of cryAB in glioma cells. Biochimica et Biophysica Acta (BBA) - Molecular Cell
Research 1863:368-377. doi:10.1016/j.bbamcr.2015.11.027

Kosaka N, Iguchi H, Yoshioka Y, Takeshita F, Matsuki Y, Ochiya T. 2010. Secretory
Mechanisms and Intercellular Transfer of MicroRNAs in Living Cells * . Journal of
Biological Chemistry 285:17442-17452. doi:10.1074/jbc.M110.107821

Kowal ], Arras G, Colombo M, Jouve M, Morath JP, Primdal-Bengtson B, Dingli F, Loew D,
Tkach M, Théry C. 2016. Proteomic comparison defines novel markers to characterize
heterogeneous populations of extracellular vesicle subtypes. Proceedings of the National
Academy of Sciences 113:E968-E977. doi:10.1073/pnas.1521230113

Kugeratski FG, Hodge K, Lilla S, McAndrews KM, Zhou X, Hwang RF, Zanivan S, Kalluri R.
2021. Quantitative proteomics identifies the core proteome of exosomes with syntenin-
1 as the highest abundant protein and a putative universal biomarker. Nature Cell
Biology 23:631-641. doi:10.1038/541556-021-00693-y

Labeit S, Kolmerer B. 1995. Titins: Giant Proteins in Charge of Muscle Ultrastructure and
Elasticity. Science 270:293-296. doi:10.1126/science.270.5234.293

Lai X, Wang M, McElyea SD, Sherman S, House M, Korc M. 2017. A microRNA signature in
circulating exosomes is superior to exosomal glypican-1 levels for diagnosing pancreatic
cancer. Cancer Letters 393:86-93. doi:10.1016/j.canlet.2017.02.019

Lambert M, Claeyssen C, Bastide B, Cieniewski-Bernard C. 2020. O-GlcNAcylation as a
regulator of the functional and structural properties of the sarcomere in skeletal muscle:
An update review. Acta Physiologica 228:€13301. doi:10.1111/apha.13301

Lambert M, Richard E, Duban-Deweer S, Krzewinski F, Deracinois B, Dupont E, Bastide B,
Cieniewski-Bernard C. 2016. O-GlcNAcylation is a key modulator of skeletal muscle
sarcomeric morphometry associated to modulation of protein-protein interactions.
Biochimica et Biophysica Acta (BBA) - General Subjects 1860:2017-2030.
doi:10.1016/j.bbagen.2016.06.011

Lane JD, Allan V], Woodman PG. 2005. Active relocation of chromatin and endoplasmic
reticulum into blebs in late apoptotic cells. Journal of Cell Science 118:4059-4071.
doi:10.1242/jcs.02529

Langevin SM, Kuhnell D, Orr-Asman MA, Biesiada J, Zhang X, Medvedovic M, Thomas HE.
2019. Balancing yield, purity and practicality: a modified differential ultracentrifugation

120



Bibliography

protocol for efficient isolation of small extracellular vesicles from human serum. RNA
Biology 16:5-12. d0i:10.1080/15476286.2018.1564465

Larsson J. 2021. eulerr: Area-Proportional Euler and Venn Diagrams with Ellipses.

Lee H, Groot M, Pinilla-Vera M, Fredenburgh LE, Jin Y. 2019. Identification of miRNA-rich
vesicles in bronchoalveolar lavage fluid: Insights into the function and heterogeneity of
extracellular vesicles. Journal of Controlled Release 294:43-52.
do0i:10.1016/j.jconrel.2018.12.008

Leung M-C, Hitchen PG, Ward DG, Messer AE, Marston SB. 2013. Z-band Alternatively
Spliced PDZ Motif Protein (ZASP) Is the Major O-Linked B-N-Acetylglucosamine-
substituted Protein in Human Heart Myofibrils. Journal of Biological Chemistry
288:4891-4898. doi:10.1074/jbc.M112.410316

Levy D, Kenchaiah S, Larson MG, Benjamin EJ, Kupka M]J, Ho KKL, Murabito JM, Vasan RS.
2002. Long-Term Trends in the Incidence of and Survival with Heart Failure. New
England Journal of Medicine 347:1397-1402. doi:10.1056/NEJMo0a020265

Li L, Masica D, Ishida M, Tomuleasa C, Umegaki S, Kalloo AN, Georgiades C, Singh VK,
Khashab M, Amateau S, Li Z, Okolo P, Lennon A-M, Saxena P, Geschwind J-F,
Schlachter T, Hong K, Pawlik TM, Canto M, Law ], Sharaiha R, Weiss CR, Thuluvath P,
Goggins M, Shin EJ, Peng H, Kumbhari V, Hutfless S, Zhou L, Mezey E, Meltzer SJ,
Karchin R, Selaru FM. 2014. Human bile contains MicroRNA-laden extracellular
vesicles that can be used for cholangiocarcinoma diagnosis. Hepatology 60:896-907.
doi:10.1002/hep.27050

Liang C, Lee ], Inn K-S, Gack MU, Li Q, Roberts EA, Vergne I, Deretic V, Feng P, Akazawa C,
Jung JU. 2008. Beclinl-binding UVRAG targets the class C Vps complex to coordinate
autophagosome maturation and endocytic trafficking. Nature Cell Biology 10:776-787.
doi:10.1038/ncb1740

Libby P. 2021. The changing landscape of atherosclerosis. Nature 592:524-533.
doi:10.1038/s41586-021-03392-8

Libby P, Buring JE, Badimon L, Hansson GK, Deanfield ], Bittencourt MS, Tokgozoglu L, Lewis
EF. 2019. Atherosclerosis. Nature Reviews Disease Primers 5:56. doi:10.1038/s41572-
019-0106-z

Lima L, Oliveira A, Campos L, Bonamino M, Chammas R, Werneck C, Vicente C, Barcinski M,
Petersen L, Monteiro R. 2011. Malignant transformation in melanocytes is associated
with increased production of procoagulant microvesicles. Thrombosis and Haemostasis
106:712-723. d0i:10.1160/TH11-03-0143

Lin C, Guo X, Lange S, Liu J, Ouyang K, Yin X, Jiang L, Cai Y, Mu Y, Sheikh F, Ye S, Chen J, Ke
Y, Cheng H. 2013. Cypher/ZASP is a novel A-kinase anchoring protein. The Journal of
Biological Chemistry 288:29403-29413. doi:10.1074/jbc.M113.470708

Lin X, Ruiz ], Bajraktari I, Ohman R, Banerjee S, Gribble K, Kaufman JD, Wingfield PT, Griggs
RC, Fischbeck KH, Mankodi A. 2014. Z-disc-associated, Alternatively Spliced, PDZ
Motif-containing Protein (ZASP) Mutations in the Actin-binding Domain Cause
Disruption of Skeletal Muscle Actin Filaments in Myofibrillar Myopathy. The Journal
of Biological Chemistry 289:13615-13626. doi:10.1074/jbc.M114.550418

121



Bibliography

Lindenbergh MFS, Stoorvogel W. 2018. Antigen Presentation by Extracellular Vesicles from
Professional Antigen-Presenting Cells. Annual Review of Immunology 36:435-459.
doi:10.1146/annurev-immunol-041015-055700

Litvinukova M, Talavera-Lopez C, Maatz H, Reichart D, Worth CL, Lindberg EL, Kanda M,
Polanski K, Heinig M, Lee M, Nadelmann ER, Roberts K, Tuck L, Fasouli ES,
DeLaughter DM, McDonough B, Wakimoto H, Gorham JM, Samari S, Mahbubani KT,
Saeb-Parsy K, Patone G, Boyle JJ, Zhang Hongbo, Zhang Hao, Viveiros A, Oudit GY,
Bayraktar OA, Seidman JG, Seidman CE, Noseda M, Hubner N, Teichmann SA. 2020.
Cells of the adult human heart. Nature 588:466-472. d0i:10.1038/s41586-020-2797-4

Liu B, Lee BW, Nakanishi K, Villasante A, Williamson R, Metz J, Kim J, Kanai M, Bi L, Brown
K, Di Paolo G, Homma §, Sims PA, Topkara VK, Vunjak-Novakovic G. 2018. Cardiac
recovery via extended cell-free delivery of extracellular vesicles secreted by
cardiomyocytes derived from induced pluripotent stem cells. Nature Biomedical
Engineering 2:293-303. doi:10.1038/s41551-018-0229-7

Liu J, Marchase RB, Chatham JC. 2007. Increased O-GlcNAc levels during reperfusion lead to
improved functional recovery and reduced calpain proteolysis. American Journal of
Physiology-Heart and Circulatory Physiology 293:H1391-H1399.
doi:10.1152/ajpheart.00285.2007

Liu X-M, Ma L, Schekman R. 2021. Selective sorting of microRNAs into exosomes by phase-
separated YBX1 condensates. eLife 10:e71982. doi:10.7554/eLife.71982

Loubéry S, Wilhelm C, Hurbain I, Neveu S, Louvard D, Coudrier E. 2008. Different Microtubule
Motors Move Early and Late Endocytic Compartments. Traffic 9:492-509.
doi:10.1111/j.1600-0854.2008.00704.x

Lowe JS, Anderson PG. 2015. Chapter 9 - Blood and Lymphatic Circulatory Systems and Heart
In: LoweJS, Anderson PG, editors. Stevens & Lowe’s Human Histology (Fourth Edition)
(Fourth Edition). Philadelphia: Mosby. pp. 143-165. doi:10.1016/B978-0-7234-3502-
0.00009-7

Loyer X, Zlatanova I, Devue C, Yin M, Howangyin K-Y, Klaihmon P, Guerin CL, Kheloufi M,
Vilar ], Zannis K, Fleischmann BK, Hwang DW, Park J, Lee H, Menasché P, Silvestre J-
S, Boulanger CM. 2018. Intra-Cardiac Release of Extracellular Vesicles Shapes
Inflammation Following Myocardial Infarction. Circulation Research 123:100-106.
doi:10.1161/CIRCRESAHA.117.311326

Ludwig A-K, De Miroschedji K, Doeppner TR, Borger V, Ruesing J, Rebmann V, Durst S,
Jansen S, Bremer M, Behrmann E, Singer BB, Jastrow H, Kuhlmann JD, El Magraoui F,
Meyer HE, Hermann DM, Opalka B, Raunser S, Epple M, Horn PA, Giebel B. 2018.
Precipitation with polyethylene glycol followed by washing and pelleting by
ultracentrifugation enriches extracellular vesicles from tissue culture supernatants in
small and large scales. Journal of Extracellular  Vesicles 7:1528109.
doi:10.1080/20013078.2018.1528109

Lunavat TR, Cheng L, Kim D-K, BhaduryJ, Jang SC, Lasser C, Sharples RA, Lépez MD, Nilsson
J, Gho YS, Hill AF, Létvall J. 2015. Small RNA deep sequencing discriminates subsets of
extracellular vesicles released by melanoma cells — Evidence of unique microRNA

122



Bibliography

cargos. RNA Biology 12:810-823. doi:10.1080/15476286.2015.1056975

Lunde IG, Aronsen JM, Kvaley H, Qvigstad E, Sjaastad I, Tennessen T, Christensen G,
Grenning-Wang LM, Carlson CR. 2012. Cardiac O-GlcNAc signaling is increased in
hypertrophy = and  heart failure.  Physiological = Genomics — 44:162-172.
doi:10.1152/physiolgenomics.00016.2011

Majumder P, Chakrabarti O. 2015. Mahogunin regulates fusion between amphisomes/MVBs
and lysosomes via ubiquitination of TSG101. Cell Death & Disease 6:€1970-e1970.
doi:10.1038/cddis.2015.257

Malik ZA, Kott KS, Poe AJ, Kuo T, Chen L, Ferrara KW, Knowlton AA. 2013. Cardiac myocyte
exosomes: stability, HSP60, and proteomics. American Journal of Physiology-Heart and
Circulatory Physiology 304:H954-H965. d0i:10.1152/ajpheart.00835.2012

Marques M de A, de Oliveira GAP. 2016. Cardiac Troponin and Tropomyosin: Structural and
Cellular Perspectives to Unveil the Hypertrophic Cardiomyopathy Phenotype. Frontiers
in Physiology 7.

Martinelli VC, Kyle WB, Kojic S, Vitulo N, Li Z, Belgrano A, Maiuri P, Banks L, Vatta M, Valle
G, Faulkner G. 2014. ZASP Interacts with the Mechanosensing Protein Ankrd2 and p53
in the Signalling Network of Striated Muscle. PLOS ONE 9:€92259.
doi:10.1371/journal.pone.0092259

Matejovi¢ A, Wakao S, Kitada M, Kushida Y, Dezawa M. 2021. Comparison of separation
methods for tissue-derived extracellular vesicles in the liver, heart, and skeletal muscle.
FEBS Open Bio 11:482-493. d0i:10.1002/2211-5463.13075

Mathieu M, Martin-Jaular L, Lavieu G, Théry C. 2019. Specificities of secretion and uptake of
exosomes and other extracellular vesicles for cell-to-cell communication. Nature Cell
Biology 21:9-17. d0i:10.1038/s41556-018-0250-9

McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Bohm M, Burri H, Butler J,
Celutkiené J, Chioncel O, Cleland JGF, Coats AJS, Crespo-Leiro MG, Farmakis D,
Gilard M, Heymans S, Hoes AW, Jaarsma T, Jankowska EA, Lainscak M, Lam CSP,
Lyon AR, McMurray JJV, Mebazaa A, Mindham R, Muneretto C, Francesco Piepoli M,
Price S, Rosano GMC, Ruschitzka F, Kathrine Skibelund A, de Boer RA, Christian
Schulze P, Abdelhamid M, Aboyans V, Adamopoulos S, Anker SD, Arbelo E,
Asteggiano R, Bauersachs ], Bayes-Genis A, Borger MA, Budts W, Cikes M, Damman
K, Delgado V, Dendale P, Dilaveris P, Drexel H, Ezekowitz J, Falk V, Fauchier L,
Filippatos G, Fraser A, Frey N, Gale CP, Gustafsson F, Harris J, Iung B, Janssens S,
Jessup M, Konradi A, Kotecha D, Lambrinou E, Lancellotti P, Landmesser U, Leclercq
C, Lewis BS, Leyva F, Linhart A, Lochen M-L, Lund LH, Mancini D, Masip J, Milicic D,
Mueller C, Nef H, Nielsen J-C, Neubeck L, Noutsias M, Petersen SE, Sonia Petronio A,
Ponikowski P, Prescott E, Rakisheva A, Richter DJ, Schlyakhto E, Seferovic P, Senni M,
Sitges M, Sousa-Uva M, Tocchetti CG, Touyz RM, Tschoepe C, Waltenberger ], Adamo
M, Baumbach A, Bohm M, Burri H, Celutkiené J, Chioncel O, Cleland JGF, Coats AJS,
Crespo-Leiro MG, Farmakis D, Gardner RS, Gilard M, Heymans S, Hoes AW, Jaarsma
T, Jankowska EA, Lainscak M, Lam CSP, Lyon AR, McMurray JJV, Mebazaa A,
Mindham R, Muneretto C, Piepoli MF, Price S, Rosano GMC, Ruschitzka F, Skibelund
AK. 2021. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic

123



Bibliography

heart failure. European Heart Journal 42:3599-3726. doi:10.1093/eurheartj/ehab368

Melentijevic I, Toth ML, Arnold ML, Guasp R], Harinath G, Nguyen KC, Taub D, Parker JA,
Neri C, Gabel CV, Hall DH, Driscoll M. 2017. C. elegans neurons jettison protein
aggregates and mitochondria under neurotoxic stress. Nature 542:367-371.
doi:10.1038/nature21362

Melo SA, Luecke LB, Kahlert C, Fernandez AF, Gammon ST, Kaye J, LeBleu VS, Mittendorf
EA, Weitz ], Rahbari N, Reissfelder C, Pilarsky C, Fraga MF, Piwnica-Worms D, Kalluri
R. 2015. Glypican-1 identifies cancer exosomes and detects early pancreatic cancer.
Nature 523:177-182. doi:10.1038/nature14581

Merchant ML, Rood IM, Deegens JK]J, Klein JB. 2017. Isolation and characterization of urinary
extracellular vesicles: implications for biomarker discovery. Nature Reviews Nephrology
13:731-749. d0i:10.1038/nrneph.2017.148

Mercier T, Bouvet M, Dubois-Deruy E, Dechaumes A, Beseme O, Richard V, Mulder P, Pinet
F. 2018. Interplay Between Phosphorylation and O-GlcNAcylation of Sarcomeric
Proteins in Ischemic Heart Failure. Frontiers in Endocrinology 9:1-10.
doi:10.3389/fendo.2018.00598

Messerli FH, Rimoldi SF, Bangalore S. 2017. The Transition From Hypertension
to Heart Failure: Contemporary Update. JACC: Heart Failure 5:543-551.
d0i:10.1016/j.jchf.2017.04.012

Mi H, Muruganujan A, Ebert D, Huang X, Thomas PD. 2019. PANTHER version 14: more
genomes, a new PANTHER GO-slim and improvements in enrichment analysis tools.
Nucleic Acids Research 47:D419-D426. doi:10.1093/nar/gky1038

Moller A, Lobb RJ. 2020. The evolving translational potential of small extracellular vesicles in
cancer. Nature Reviews Cancer 20:697-709. doi:10.1038/s41568-020-00299-w

Monguié-Tortajada M, Galvez-Montén C, Bayes-Genis A, Roura S, Borras FE. 2019.
Extracellular vesicle isolation methods: rising impact of size-exclusion chromatography.
Cellular and Molecular Life Sciences 76:2369-2382. doi:10.1007/s00018-019-03071-y

Morad G, Carman CV, Hagedorn EJ, Perlin JR, Zon LI, Mustafaoglu N, Park T-E, Ingber DE,
Daisy CC, Moses MA. 2019. Tumor-Derived Extracellular Vesicles Breach the Intact
Blood-Brain  Barrier = via  Transcytosis. =~ ACS  Nano  13:13853-13865.
doi:10.1021/acsnano.9b04397

Mulder P, Devaux B, Richard V, Henry J-P, Wimart M-C, Thibout E, Mace " B, Thuillez C. 1997.
Early Versus Delayed Angiotensin-Converting Enzyme Inhibition in Experimental
Chronic Heart Failure. Circulation 95:1314-1319. d0i:10.1161/01.CIR.95.5.1314

Muralidharan-Chari V, Clancy J, Plou C, Romao M, Chavrier P, Raposo G, D’Souza-Schorey
C. 2009. ARF6-Regulated Shedding of Tumor Cell-Derived Plasma Membrane
Microvesicles. Current Biology 19:1875-1885. d0i:10.1016/j.cub.2009.09.059

Muralidharan-Chari V, Clancy JW, Sedgwick A, D’Souza-Schorey C. 2010. Microvesicles:
mediators of extracellular communication during cancer progression. Journal of Cell
Science 123:1603-1611. doi:10.1242/jcs.064386

Muraoka S, Hirano M, Isoyama J, Nagayama S, Tomonaga T, Adachi J. 2022. Comprehensive
proteomic profiling of plasma and serum phosphatidylserine-positive extracellular

124



Bibliography

vesicles reveals tissue-specific proteins. iScience 25:104012.
doi:10.1016/j.isci.2022.104012

Nabhan JF, Hu R, Oh RS, Cohen SN, Lu Q. 2012. Formation and release of arrestin domain-
containing protein 1-mediated microvesicles (ARMMSs) at plasma membrane by
recruitment of TSG101 protein. Proceedings of the National Academy of Sciences
109:4146-4151. doi:10.1073/pnas.1200448109

Nayor M, Brown K], Vasan RS. 2021. The Molecular Basis of Predicting Atherosclerotic
Cardiovascular Disease Risk. Circulation Research 128:287-303.
doi:10.1161/CIRCRESAHA.120.315890

Nguyen DG, Booth A, Gould SJ, Hildreth JEK. 2003. Evidence That HIV Budding in Primary
Macrophages Occurs through the Exosome Release Pathway *. Journal of Biological
Chemistry 278:52347-52354. d0i:10.1074/jbc.M309009200

Nicolas-Avila JA, Lechuga-Vieco AV, Esteban-Martinez L, Sinchez-Diaz M, Diaz-Garcia E,
Santiago DJ, Rubio-Ponce A, Li JL, Balachander A, Quintana JA, Martinez-de-Mena R,
Castejon-Vega B, Pun-Garcia A, Través PG, Bonzén-Kulichenko E, Garcia-Marqués F,
Cusso L, A-Gonzilez N, Gonzalez-Guerra A, Roche-Molina M, Martin-Salamanca S,
Crainiciuc G, Guzman G, Larrazabal ], Herrero-Galan E, Alegre-Cebollada J, Lemke G,
Rothlin CV, Jimenez-Borreguero L], Reyes G, Castrillo A, Desco M, Mufioz-Cénoves P,
Ibanez B, Torres M, Ng LG, Priori SG, Bueno H, Vazquez J, Cordero MD, Bernal JA,
Enriquez JA, Hidalgo A. 2020. A Network of Macrophages Supports Mitochondrial
Homeostasis in the Heart. Cell 183:94-109.€23. d0i:10.1016/j.cell.2020.08.031

Nicolés-Avila JA, Sdnchez-Diaz M, Hidalgo A. 2021. Isolation of exophers from cardiomyocyte-
reporter mouse strains by fluorescence-activated cell sorting. STAR Protocols 2:100286.
doi:10.1016/j.xpro.2020.100286

Nigri ], Leca J, Tubiana S-S, Finetti P, Guillaumond F, Martinez S, Lac S, Iovanna JL, Audebert
S, Camoin L, Vasseur S, Bertucci F, Tomasini R. 2022. CD9 mediates the uptake of
extracellular vesicles from cancer-associated fibroblasts that promote pancreatic cancer
cell aggressiveness. Science Signaling 15:eabg8191. doi:10.1126/scisignal.abg8191

Njoroge JN, Teerlink JR. 2021. Pathophysiology and Therapeutic Approaches to Acute
Decompensated ~ Heart  Failure.  Circulation  Research ~ 128:1468-1486.
doi:10.1161/CIRCRESAHA.121.318186

O’Brien JR. 1955. The Platelet-like Activity of Serum. British Journal of Haematology 1:223-
228.doi:10.1111/j.1365-2141.1955.tb05503.x

Oparil S, Zaman MA, Calhoun DA. 2003. Pathogenesis of Hypertension. Annals of Internal
Medicine 139:761-776. d0i:10.7326/0003-4819-139-9-200311040-00011

Opasich C, Rapezzi C, Lucci D, Gorini M, Pozzar F, Zanelli E, Tavazzi L, Maggioni AP. 2001.
Precipitating factors and decision-making processes of short-term worsening heart
failure despite “optimal” treatment (from the IN-CHF Registry). American Journal of
Cardiology 88:382-387. doi:10.1016/50002-9149(01)01683-6

Ostrowski M, Carmo NB, Krumeich S, Fanget I, Raposo G, Savina A, Moita CF, Schauer K,
Hume AN, Freitas RP, Goud B, Benaroch P, Hacohen N, Fukuda M, Desnos C, Seabra
MC, Darchen F, Amigorena S, Moita LF, Thery C. 2010. Rab27a and Rab27b control

125



Bibliography

different steps of the exosome secretion pathway. Nature Cell Biology 12:19-30.
doi:10.1038/ncb2000

Parimon T, Garrett NE, Chen P, Antes TJ. 2018. Isolation of Extracellular Vesicles from Murine
Bronchoalveolar Lavage Fluid Using an Ultrafiltration Centrifugation Technique.
Journal of Visualized Experiments 58310. doi:10.3791/58310

Park K-S, Lee ], Lee C, Park HT, Kim J-W, Kim OY, Kim SR, Radinger M, Jung H-Y, Park ],
Lotvall J, Gho YS. 2018. Sepsis-Like Systemic Inflammation Induced by Nano-Sized
Extracellular Vesicles From Feces. Frontiers in Microbiology 9.

Pathogenesis of Atherosclerosis. 2006. . Journal of the American College of Cardiology 47:C7-
C12. d0i:10.1016/j.jacc.2005.09.068

Paulin D, Li Z. 2004. Desmin: a major intermediate filament protein essential for the structural
integrity and function of muscle. Experimental Cell Research, Cytoskeleton Special
Review Issue 301:1-7. doi:10.1016/j.yexcr.2004.08.004

Peschanski N, Harouki N, Soulie M, Lachaux M, Nicol L, Remy-Jouet I, Henry ], Dumesnil A,
Renet S, Fougerousse F, Brakenhielm E, Ouvrard-Pascaud A, Thuillez C, Richard V,
Roussel ], Mulder P. 2021. Transient heart rate reduction improves acute
decompensated heart failure-induced left ventricular and coronary dysfunction. ESC
Heart Failure 33:ehf2.13094. doi:10.1002/ehf2.13094

Pfeffer, M.D., Ph.D MA. 1995. LEFT VENTRICULAR REMODELING AFTER ACUTE
MYOCARDIAL INFARCTION. Annual Review of Medicine 46:455-466.
doi:10.1146/annurev.med.46.1.455

Poteryaev D, Datta S, Ackema K, Zerial M, Spang A. 2010. Identification of the Switch in Early-
to-Late Endosome Transition. Cell 141:497-508. doi:10.1016/j.cell.2010.03.011

Prabhu SD, Frangogiannis NG. 2016. The Biological Basis for Cardiac Repair After Myocardial
Infarction. Circulation Research 119:91-112. doi:10.1161/CIRCRESAHA.116.303577

Qiu G, Zheng G, Ge M, Wang J, Huang R, Shu Q, Xu J. 2018. Mesenchymal stem cell-derived
extracellular vesicles affect disease outcomes via transfer of microRNAs. Stem Cell
Research & Therapy 9:320. d0i:10.1186/s13287-018-1069-9

Rao JN, Madasu Y, Dominguez R. 2014. Mechanism of actin filament pointed-end capping by
tropomodulin. Science 345:463-467. do0i:10.1126/science.1256159

Raposo G, Nijman HW, Stoorvogel W, Liejendekker R, Harding CV, Melief CJ, Geuze HJ. 1996.
B lymphocytes secrete antigen-presenting vesicles. Journal of Experimental Medicine
183:1161-1172. doi:10.1084/jem.183.3.1161

Ridder K, Sevko A, Heide J, Dams M, Rupp A-K, Macas J, Starmann J, Tjwa M, Plate KH,
Siiltmann H, Altevogt P, Umansky V, Momma S. 2015. Extracellular vesicle-mediated
transfer of functional RNA in the tumor microenvironment. Oncolmmunology
4:1008371. d0i:10.1080/2162402X.2015.1008371

Rider MA, Hurwitz SN, Meckes DG. 2016. ExtraPEG: A Polyethylene Glycol-Based Method for
Enrichment of Extracellular Vesicles. Scientific Reports 6:23978. doi:10.1038/srep23978

Robbins PD, Morelli AE. 2014. Regulation of immune responses by extracellular vesicles.
Nature Reviews Immunology 14:195-208. doi:10.1038/nri3622

Rossignol P, Hernandez AF, Solomon SD, Zannad F. 2019. Heart failure drug treatment. The

126



Bibliography

Lancet 393:1034-1044. doi:10.1016/50140-6736(18)31808-7

Sahu R, Kaushik S, Clement CC, Cannizzo ES, Scharf B, Follenzi A, Potolicchio I, Nieves E,
Cuervo AM, Santambrogio L. 2011. Microautophagy of Cytosolic Proteins by Late
Endosomes. Developmental Cell 20:131-139. doi:10.1016/j.devcel.2010.12.003

Saladin KS, Gan CA, Cushman HN. 2021. Anatomy & physiology: the unity of form and
function, Ninth edition. ed. New York, NY: McGraw-Hill Education.

Santangelo L, Giurato G, Cicchini C, Montaldo C, Mancone C, Tarallo R, Battistelli C, Alonzi
T, Weisz A, Tripodi M. 2016. The RNA-Binding Protein SYNCRIP Is a Component of
the Hepatocyte Exosomal Machinery Controlling MicroRNA Sorting. Cell Reports
17:799-808. doi:10.1016/j.celrep.2016.09.031

Sato M, Sato K, Liou W, Pant S, Harada A, Grant BD. 2008. Regulation of endocytic recycling
by C. elegans Rab35 and its regulator RME-4, a coated-pit protein. The EMBO Journal
27:1183-1196. doi:10.1038/emboj.2008.54

Schlienger S, Campbell S, Claing A. 2014. ARF1 regulates the Rho/MLC pathway to control
EGF-dependent breast cancer cell invasion. Molecular Biology of the Cell 25:17-29.
doi:10.1091/mbc.e13-06-0335

Schrier SL, Godin D, Gordon Gould R, Swyryd B, Junga I, Seeger M. 1971. Characterization of
microvesicles produced by shearing of human erythrocyte membranes. Biochimica et
Biophysica Acta (BBA) - Biomembranes 233:26-36. doi:10.1016/0005-2736(71)90354-3

Shi J, Wei L. 2007. Rho kinase in the regulation of cell death and survival. Archivum
Immunologiae et Therapiae Experimentalis 55:61. doi:10.1007/s00005-007-0009-7

Sidhu SS, Mengistab AT, Tauscher AN, LaVail ], Basbaum C. 2004. The microvesicle as a vehicle
for EMMPRIN in tumor-stromal interactions. Oncogene  23:956-963.
doi:10.1038/sj.0nc.1207070

Signore M, Alfonsi R, Federici G, Nanni S, Addario A, Bertuccini L, Aiello A, Di Pace AL,
Sperduti I, Muto G, Giacobbe A, Collura D, Brunetto L, Simone G, Costantini M, Crino
L, Rossi S, Tabolacci C, Diociaiuti M, Merlino T, Gallucci M, Sentinelli S, Papalia R, De
Maria R, Bonci D. 2021. Diagnostic and prognostic potential of the proteomic profiling
of serum-derived extracellular vesicles in prostate cancer. Cell Death ¢ Disease 12:636.
doi:10.1038/s41419-021-03909-z

Singh SP, Sethi R, Saxena SK, Gupta A. 2021. Role of metabolomics in identifying cardiac
hypertrophy: an overview of the past 20 years of development and future perspective.
Expert Reviews in Molecular Medicine 23. doi:10.1017/erm.2021.12

Sjoblom B, Salmazo A, Djinovi¢-Carugo K. 2008. a-Actinin structure and regulation. Cellular
and Molecular Life Sciences 65:2688-2701. doi:10.1007/s00018-008-8080-8

Steenbergen C, Frangogiannis NG. 2012. Chapter 36 - Ischemic Heart Disease In: Hill JA, Olson
EN, editors. Muscle. Boston/Waltham: Academic Press. pp. 495-521. d0i:10.1016/B978-
0-12-381510-1.00036-3

Stegmayr B, Brody I, Ronquist G. 1982. A biochemical and ultrastructural study on the
endogenous protein kinase activity of secretory granule membranes of prostatic origin
in human seminal plasma. Journal of Ultrastructure Research 78:206-214.
doi:10.1016/50022-5320(82)80024-5

127



Bibliography

Stenqvist A-C, Nagaeva O, Baranov V, Mincheva-Nilsson L. 2013. Exosomes Secreted by
Human Placenta Carry Functional Fas Ligand and TRAIL Molecules and Convey
Apoptosis in Activated Immune Cells, Suggesting Exosome-Mediated Immune
Privilege of the Fetus. The Journal of Immunology 191:5515-5523.
doi:10.4049/jimmunol.1301885

Tallquist MD, Molkentin JD. 2017. Redefining the identity of cardiac fibroblasts. Nature
Reviews Cardiology 14:484-491. doi:10.1038/nrcardio.2017.57

Teng F, Fussenegger M. 2021. Shedding Light on Extracellular Vesicle Biogenesis and
Bioengineering. Advanced Science 8:2003505. doi:10.1002/advs.202003505

Teng Y, Ren Y, Hu X, Mu J, Samykutty A, Zhuang X, Deng Z, Kumar A, Zhang L, Merchant
ML, Yan ], Miller DM, Zhang H-G. 2017. MVP-mediated exosomal sorting of miR-193a
promotes colon cancer progression. Nature Communications  8:14448.
doi:10.1038/ncomms14448

The Gene Ontology Consortium, Carbon S, Douglass E, Good BM, Unni DR, Harris NL,
Mungall CJ, Basu S, Chisholm RL, Dodson R], Hartline E, Fey P, Thomas PD, Albou L-
P, Ebert D, Kesling MJ, Mi H, Muruganujan A, Huang X, Mushayahama T, LaBonte SA,
Siegele DA, Antonazzo G, Attrill H, Brown NH, Garapati P, Marygold SJ, Trovisco V,
dos Santos G, Falls K, Tabone C, Zhou P, Goodman JL, Strelets VB, Thurmond J,
Garmiri P, Ishtiaq R, Rodriguez-Lépez M, Acencio ML, Kuiper M, Lagreid A, Logie C,
Lovering RC, Kramarz B, Saverimuttu SCC, Pinheiro SM, Gunn H, Su R, Thurlow KE,
Chibucos M, Giglio M, Nadendla S, Munro ], Jackson R, Duesbury M], Del-Toro N,
Meldal BHM, Paneerselvam K, Perfetto L, Porras P, Orchard S, Shrivastava A, Chang
H-Y, Finn RD, Mitchell AL, Rawlings ND, Richardson L, Sangrador-Vegas A, Blake JA,
Christie KR, Dolan ME, Drabkin HJ, Hill DP, Ni L, Sitnikov DM, Harris MA, Oliver SG,
Rutherford K, Wood V, Hayles ], Bahler ], Bolton ER, De Pons JL, Dwinell MR, Hayman
GT, Kaldunski ML, Kwitek AE, Laulederkind SJF, Plasterer C, Tutaj MA, Vedi M, Wang
S-J, D’Eustachio P, Matthews L, Balhoff JP, Aleksander SA, Alexander M], Cherry JM,
Engel SR, Gondwe F, Karra K, Miyasato SR, Nash RS, Simison M, Skrzypek MS, Weng
S, Wong ED, Feuermann M, Gaudet P, Morgat A, Bakker E, Berardini TZ, Reiser L,
Subramaniam S, Huala E, Arighi CN, Auchincloss A, Axelsen K, Argoud-Puy G,
Bateman A, Blatter M-C, Boutet E, Bowler E, Breuza L, Bridge A, Britto R, Bye-A-Jee H,
Casas CC, Coudert E, Denny P, Estreicher A, Famiglietti ML, Georghiou G, Gos A,
Gruaz-Gumowski N, Hatton-Ellis E, Hulo C, Ignatchenko A, Jungo F, Laiho K, Le
Mercier P, Lieberherr D, Lock A, Lussi Y, MacDougall A, Magrane M, Martin M],
Masson P, Natale DA, Hyka-Nouspikel N, Orchard S, Pedruzzi I, Pourcel L, Poux S,
Pundir S, Rivoire C, Speretta E, Sundaram S, Tyagi N, Warner K, Zaru R, Wu CH, Diehl
AD, Chan JN, Grove C, Lee RYN, Muller H-M, Raciti D, Van Auken K, Sternberg PW,
Berriman M, Paulini M, Howe K, Gao S, Wright A, Stein L, Howe DG, Toro S,
Westerfield M, Jaiswal P, Cooper L, Elser J. 2021. The Gene Ontology resource:
enriching a  GOld mine. Nucleic  Acids  Research  49:D325-D334.
doi:10.1093/nar/gkaall13

Théry C, Witwer KW, Aikawa E, Alcaraz MJ, Anderson JD, Andriantsitohaina R, Antoniou A,
Arab T, Archer F, Atkin-Smith GK, Ayre DC, Bach J-M, Bachurski D, Baharvand H,

128



Bibliography

Balaj L, Baldacchino S, Bauer NN, Baxter AA, Bebawy M, Beckham C, Bedina Zavec A,
Benmoussa A, Berardi AC, Bergese P, Bielska E, Blenkiron C, Bobis-Wozowicz S,
Boilard E, Boireau W, Bongiovanni A, Borras FE, Bosch S, Boulanger CM, Breakefield
X, Breglio AM, Brennan MA, Brigstock DR, Brisson A, Broekman MLD, Bromberg JF,
Bryl-Goérecka P, Buch S, Buck AH, Burger D, Busatto S, Buschmann D, Bussolati B,
Buzas EI, Byrd JB, Camussi G, Carter DRF, Caruso S, Chamley LW, Chang Y-T, Chen
C, Chen S, Cheng L, Chin AR, Clayton A, Clerici SP, Cocks A, Cocucci E, Coffey R],
Cordeiro-da-Silva A, Couch Y, Coumans FAW, Coyle B, Crescitelli R, Criado MF,
D’Souza-Schorey C, Das S, Datta Chaudhuri A, de Candia P, De Santana EF, De Wever
O, del Portillo HA, Demaret T, Deville S, Devitt A, Dhondt B, Di Vizio D, Dieterich LC,
Dolo V, Dominguez Rubio AP, Dominici M, Dourado MR, Driedonks TAP, Duarte FV,
Duncan HM, Eichenberger RM, Ekstrom K, EL Andaloussi S, Elie-Caille C, Erdbriigger
U, Falcén-Pérez JM, Fatima F, Fish JE, Flores-Bellver M, Forsonits A, Frelet-Barrand A,
Fricke F, Fuhrmann G, Gabrielsson S, Gamez-Valero A, Gardiner C, Gértner K, Gaudin
R, Gho YS, Giebel B, Gilbert C, Gimona M, Giusti I, Goberdhan DCI, Gorgens A, Gorski
SM, Greening DW, Gross JC, Gualerzi A, Gupta GN, Gustafson D, Handberg A,
Haraszti RA, Harrison P, Hegyesi H, Hendrix A, Hill AF, Hochberg FH, Hoffmann KF,
Holder B, Holthofer H, Hosseinkhani B, Hu G, Huang Y, Huber V, Hunt S, Ibrahim
AG-E, Ikezu T, Inal JM, Isin M, Ivanova A, Jackson HK, Jacobsen S, Jay SM,
Jayachandran M, Jenster G, Jiang L, Johnson SM, Jones JC, Jong A, Jovanovic-Talisman
T, Jung S, Kalluri R, Kano S, Kaur S, Kawamura Y, Keller ET, Khamari D, Khomyakova
E, Khvorova A, Kierulf P, Kim KP, Kislinger T, Klingeborn M, Klinke D], Kornek M,
Kosanovi¢ MM, Kovécs AF, Krimer-Albers E-M, Krasemann S, Krause M, Kurochkin
IV, Kusuma GD, Kuypers S, Laitinen S, Langevin SM, Languino LR, Lannigan J, Lasser
C, Laurent LC, Lavieu G, Lazaro-Ibafiez E, Le Lay S, Lee M-S, Lee YXF, Lemos DS,
Lenassi M, Leszczynska A, Li ITS, Liao K, Libregts SF, Ligeti E, Lim R, Lim SK, Liné A,
Linnemannstons K, Llorente A, Lombard CA, Lorenowicz MJ, Lorincz AM, Lotvall J,
Lovett J, Lowry MC, Loyer X, Lu Q, Lukomska B, Lunavat TR, Maas SLN, Malhi H,
Marcilla A, Mariani J, Mariscal ], Martens-Uzunova ES, Martin-Jaular L, Martinez MC,
Martins VR, Mathieu M, Mathivanan S, Maugeri M, McGinnis LK, McVey MJ, Meckes
DG, Meehan KL, Mertens I, Minciacchi VR, Méller A, Moller Jorgensen M, Morales-
Kastresana A, Morhayim ], Mullier F, Muraca M, Musante L, Mussack V, Muth DC,
Myburgh KH, Najrana T, Nawaz M, Nazarenko I, Nejsum P, Neri C, Neri T, Nieuwland
R, Nimrichter L, Nolan JP, Nolte-’t Hoen ENM, Noren Hooten N, O’Driscoll L,
O’Grady T, O’Loghlen A, Ochiya T, Olivier M, Ortiz A, Ortiz LA, Osteikoetxea X,
Ostergaard O, Ostrowski M, Park ], Pegtel DM, Peinado H, Perut F, Pfatfl MW, Phinney
DG, Pieters BCH, Pink RC, Pisetsky DS, Pogge von Strandmann E, Polakovicova I, Poon
IKH, Powell BH, Prada I, Pulliam L, Quesenberry P, Radeghieri A, Raffai RL, Raimondo
S, Rak J, Ramirez MI, Raposo G, Rayyan MS, Regev-Rudzki N, Ricklefs FL, Robbins PD,
Roberts DD, Rodrigues SC, Rohde E, Rome S, Rouschop KMA, Rughetti A, Russell AE,
Saa P, Sahoo S, Salas-Huenuleo E, Sanchez C, Saugstad JA, Saul MJ, Schiffelers RM,
Schneider R, Schoyen TH, Scott A, Shahaj E, Sharma S, Shatnyeva O, Shekari F, Shelke
GV, Shetty AK, Shiba K, Siljander PRM, Silva AM, Skowronek A, Snyder OL, Soares RP,

129



Bibliography

Sédar BW, Soekmadji C, Sotillo ], Stahl PD, Stoorvogel W, Stott SL, Strasser EF, Swift S,
Tahara H, Tewari M, Timms K, Tiwari S, Tixeira R, Tkach M, Toh WS, Tomasini R,
Torrecilhas AC, Tosar JP, Toxavidis V, Urbanelli L, Vader P, van Balkom BWM, van
der Grein SG, Van Deun J, van Herwijnen MJC, Van Keuren-Jensen K, van Niel G, van
Royen ME, van Wijnen AJ, Vasconcelos MH, Vechetti I, Veit TD, Vella L], Velot E,
Verweij FJ, Vestad B, Vifas JL, Visnovitz T, Vukman KV, Wahlgren J, Watson DC,
Wauben MHM, Weaver A, Webber JP, Weber V, Wehman AM, Weiss DJ, Welsh JA,
Wendt S, Wheelock AM, Wiener Z, Witte L, Wolfram ], Xagorari A, Xander P, Xu J,
Yan X, Yafiez-Mé M, Yin H, Yuana Y, Zappulli V, Zarubova J, Zékas V, Zhang J, Zhao
Z, Zheng L, Zheutlin AR, Zickler AM, Zimmermann P, Zivkovic AM, Zocco D, Zuba-
Surma EK. 2018. Minimal information for studies of extracellular vesicles 2018
(MISEV2018): a position statement of the International Society for Extracellular
Vesicles and update of the MISEV2014 guidelines. Journal of Extracellular Vesicles
7:1535750. d0i:10.1080/20013078.2018.1535750

Timmers L, Lim SK, Hoefer IE, Arslan F, Lai RC, van Oorschot AAM, Goumans M]J, Strijder C,
Sze SK, Choo A, Piek J], Doevendans PA, Pasterkamp G, de Kleijn DPV. 2011. Human
mesenchymal stem cell-conditioned medium improves cardiac function following
myocardial infarction. Stem Cell Research 6:206-214. d0i:10.1016/j.scr.2011.01.001

Tixeira R, Phan TK, Caruso S, Shi B, Atkin-Smith GK, Nedeva C, Chow JDY, Puthalakath H,
Hulett MD, Herold MJ, Poon IKH. 2020. ROCK1 but not LIMK1 or PAK2 is a key
regulator of apoptotic membrane blebbing and cell disassembly. Cell Death ¢
Differentiation 27:102-116. doi:10.1038/s41418-019-0342-5

Turek M, Banasiak K, Piechota M, Shanmugam N, Macias M, Sliwiiska MA, Niklewicz M,
Kowalski K, Nowak N, Chacinska A, Pokrzywa W. 2021. Muscle-derived exophers
promote reproductive fitness. EMBO reports 22. doi:10.15252/embr.202052071

Turkoglu S, Erden M, Ozdemir M. 2008. Isolated right ventricular infarction due to occlusion
of the right ventricular branch in the absence of percutaneous coronary intervention.
Canadian Journal of Cardiology 24:793-794. d0i:10.1016/S0828-282X(08)70687-1

Vajda BP. 1978. Concentration and purification of viruses and bacteriophages with
polyethylene glycol. Folia Microbiologica 23:88-96. do0i:10.1007/BF02876605

Valadi H, Ekstrom K, Bossios A, Sjostrand M, Lee JJ, Lotvall JO. 2007. Exosome-mediated
transfer of mRNAs and microRNAs is a novel mechanism of genetic exchange between
cells. Nature Cell Biology 9:654-659. d0i:10.1038/ncb1596

van den Borne SWM, Diez ], Blankesteijn WM, Verjans ], Hofstra L, Narula J. 2010. Myocardial
remodeling after infarction: the role of myofibroblasts. Nature Reviews Cardiology 7:30-
37. doi:10.1038/nrcardio.2009.199

van der Grein SG, Defourny KAY, Slot EFJ, Nolte-t Hoen ENM. 2018. Intricate relationships
between naked viruses and extracellular vesicles in the crosstalk between pathogen and
host. Seminars in Immunopathology 40:491-504. doi:10.1007/s00281-018-0678-9

Van Deun ], Mestdagh P, Sormunen R, Cocquyt V, Vermaelen K, Vandesompele ], Bracke M,
De Wever O, Hendrix A. 2014. The impact of disparate isolation methods for
extracellular vesicles on downstream RNA profiling. Journal of Extracellular Vesicles

130



Bibliography

3:24858. d0i:10.3402/jev.v3.24858

van Niel G, Carter DRF, Clayton A, Lambert DW, Raposo G, Vader P. 2022. Challenges and
directions in studying cell-cell communication by extracellular vesicles. Nature Reviews
Molecular Cell Biology. doi:10.1038/s41580-022-00460-3

van Niel G, Charrin S, Simoes S, Romao M, Rochin L, Saftig P, Marks MS, Rubinstein E, Raposo
G. 2011. The Tetraspanin CD63 Regulates ESCRT-Independent and -Dependent
Endosomal Sorting during Melanogenesis. Developmental Cell 21:708-721.
do0i:10.1016/j.devcel.2011.08.019

van Niel G, D’Angelo G, Raposo G. 2018. Shedding light on the cell biology of extracellular
vesicles. Nature Reviews Molecular Cell Biology 19:213-228. doi:10.1038/nrm.2017.125

Vatta M, Mohapatra B, Jimenez S, Sanchez X, Faulkner G, Perles Z, Sinagra G, Lin J-H, Vu TM,
Zhou Q, Bowles KR, Di Lenarda A, Schimmenti L, Fox M, Chrisco MA, Murphy RT,
McKenna W, Elliott P, Bowles NE, Chen J, Valle G, Towbin JA. 2003. Mutations in
Cypher/ZASPin patients with dilated cardiomyopathy and left ventricular non-
compaction. Journal of the American College of Cardiology 42:2014-2027.
doi:10.1016/j.jacc.2003.10.021

Verweij FJ, Revenu C, Arras G, Dingli F, Loew D, Pegtel DM, Follain G, Allio G, Goetz ]G,
Zimmermann P, Herbomel P, Del Bene F, Raposo G, van Niel G. 2019. Live Tracking of
Inter-organ Communication by Endogenous Exosomes In Vivo. Developmental Cell
48:573-589.e4. doi:10.1016/j.devcel.2019.01.004

Villari G, Enrico Bena C, Del Giudice M, Gioelli N, Sandri C, Camillo C, Fiorio Pla A, Bosia C,
Serini G. 2020. Distinct retrograde microtubule motor sets drive early and late
endosome transport. The EMBO Journal 39. doi:10.15252/embj.2019103661

Villarroya-Beltri C, Baixauli F, Mittelbrunn M, Ferndndez-Delgado I, Torralba D, Moreno-
Gonzalo O, Baldanta S, Enrich C, Guerra S, Sdnchez-Madrid F. 2016. ISGylation
controls exosome secretion by promoting lysosomal degradation of MVB proteins.
Nature Communications 7:13588. doi:10.1038/ncomms13588

Villarroya-Beltri C, Gutiérrez-Vazquez C, Sanchez-Cabo F, Pérez-Hernandez D, Vazquez ],
Martin-Cofreces N, Martinez-Herrera DJ, Pascual-Montano A, Mittelbrunn M,
Sanchez-Madrid F. 2013. Sumoylated hnRNPA2B1 controls the sorting of miRNAs into
exosomes through binding to specific motifs. Nature Communications 4:2980.
d0i:10.1038/ncomms3980

Wan S, Wang S, Weng L, Zhang G, Lin Z, Fei X, Zhang F, Yang F, Wang ], Cai Z. 2018.
CD8a+CD11c+ Extracellular Vesicles in the Lungs Control Immune Homeostasis of
the Respiratory Tract via TGF-B1 and IL-10. The Journal of Immunology 200:1651-
1660. doi:10.4049/jimmunol.1701447

Wang Q, Lu Q. 2017. Plasma membrane-derived extracellular microvesicles mediate non-
canonical intercellular NOTCH  signaling. Nature Communications 8:709.
doi:10.1038/541467-017-00767-2

Wang T, Gilkes DM, Takano N, Xiang L, Luo W, Bishop CJ, Chaturvedi P, Green JJ, Semenza
GL. 2014. Hypoxia-inducible factors and RAB22A mediate formation of microvesicles
that stimulate breast cancer invasion and metastasis. Proceedings of the National

131



Bibliography

Academy of Sciences of the United States of America 111:E3234-E3242.
doi:10.1073/pnas.1410041111

Wang X, Klevitsky R, Huang W, Glasford ], Li F, Robbins J. 2003. aB-Crystallin Modulates
Protein Aggregation of Abnormal Desmin. Circulation Research 93:998-1005.
doi:10.1161/01.RES.0000102401.77712.ED

Wang X, Morelli MB, Matarese A, Sardu C, Santulli G. 2020. Cardiomyocyte-derived exosomal
microRNA-92a mediates post-ischemic myofibroblast activation both in vitro and ex
vivo. ESC Heart Failure 7:285-289. doi:10.1002/ehf2.12584

Weng Y, Sui Z, Shan Y, Hu Y, Chen Y, Zhang L, Zhang Y. 2016. Effective isolation of exosomes
with polyethylene glycol from cell culture supernatant for in-depth proteome profiling.
The Analyst 141:4640-4646. doi:10.1039/C6ANO00892E

Wiklander OPB, Nordin ]JZ, O'Loughlin A, Gustafsson Y, Corso G, Méger I, Vader P, Lee Y,
Sork H, Seow Y, Heldring N, Alvarez-Erviti L, Smith CE, Le Blanc K, Macchiarini P,
Jungebluth P, Wood MJA, Andaloussi SE. 2015. Extracellular vesicle in vivo
biodistribution is determined by cell source, route of administration and targeting.
Journal of Extracellular Vesicles 4:26316. doi:10.3402/jev.v4.26316

Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, Clement DL, Coca A,
de Simone G, Dominiczak A, Kahan T, Mahfoud F, Redon ], Ruilope L, Zanchetti A,
Kerins M, Kjeldsen SE, Kreutz R, Laurent S, Lip GYH, McManus R, Narkiewicz K,
Ruschitzka F, Schmieder RE, Shlyakhto E, Tsioufis C, Aboyans V, Desormais I, ESC
Scientific Document Group. 2018. 2018 ESC/ESH Guidelines for the management of
arterial hypertension: The Task Force for the management of arterial hypertension of
the European Society of Cardiology (ESC) and the European Society of Hypertension
(ESH). European Heart Journal 39:3021-3104. doi:10.1093/eurheartj/ehy339

Winck FV, Prado Ribeiro AC, Ramos Domingues R, Ling LY, Riafio-Pachén DM, Rivera C,
Brandao TB, Gouvea AF, Santos-Silva AR, Coletta RD, Paes Leme AF. 2015. Insights
into immune responses in oral cancer through proteomic analysis of saliva and salivary
extracellular vesicles. Scientific Reports 5:16305. doi:10.1038/srep16305

Witwer KW, Buzas EI, Bemis LT, Bora A, Lasser C, Lotvall ], Nolte-‘t Hoen EN, Piper MG,
Sivaraman S, Skog ], Théry C, Wauben MH, Hochberg F. 2013. Standardization of
sample collection, isolation and analysis methods in extracellular vesicle research.
Journal of Extracellular Vesicles 2:20360. doi:10.3402/jev.v2i0.20360

Wolf P. 1967. The Nature and Significance of Platelet Products in Human Plasma. British
Journal of Haematology 13:269-288. d0i:10.1111/j.1365-2141.1967.tb08741.x

Wu G, Yang G, Zhang R, Xu G, Zhang L, Wen W, Lu ], Liu J, Yu Y. 2015. Altered microRNA
Expression Profiles of Extracellular Vesicles in Nasal Mucus From Patients With
Allergic  Rhinitis. Allergy, Asthma &  Immunology Research 7:449-457.
doi:10.4168/aair.2015.7.5.449

Wu X, Li L, Iliuk A, Tao WA. 2018. Highly Efficient Phosphoproteome Capture and Analysis
from Urinary Extracellular Vesicles. Journal of Proteome Research 17:3308-3316.
doi:10.1021/acs.jproteome.8b00459

Xie F, Zhou X, Su P, Li H, Tu Y, Du ], Pan C, Wei X, Zheng M, Jin K, Miao L, Wang C, Meng

132



Bibliography

X, van Dam H, ten Dijke P, Zhang L, Zhou F. 2022. Breast cancer cell-derived
extracellular vesicles promote CD8+ T cell exhaustion via TGF- type II receptor
signaling. Nature Communications 13:4461. doi:10.1038/s41467-022-31250-2

Xu X, Lai Y, Hua Z-C. 2019. Apoptosis and apoptotic body: disease message and therapeutic
target potentials. Bioscience Reports 39:BSR20180992. doi:10.1042/BSR20180992

Yadid M, Lind JU, Ardofia HAM, Sheehy SP, Dickinson LE, Eweje F, Bastings MMC, Pope B,
O’Connor BB, Straubhaar JR, Budnik B, Kleber AG, Parker KK. 2020. Endothelial
extracellular vesicles contain protective proteins and rescue ischemia-reperfusion injury
in a human heart-on-chip. Science Translational Medicine 12:eaax8005.
doi:10.1126/scitranslmed.aax8005

Yanez-Moé M, Siljander PR-M, Andreu Z, Bedina Zavec A, Borras FE, Buzas EI, Buzas K, Casal
E, Cappello F, Carvalho J, Colas E, Cordeiro-da Silva A, Fais S, Falcon-Perez JM,
Ghobrial IM, Giebel B, Gimona M, Graner M, Gursel I, Gursel M, Heegaard NHH,
Hendrix A, Kierulf P, Kokubun K, Kosanovic M, Kralj-Iglic V, Kramer-Albers E-M,
Laitinen S, Lasser C, Lener T, Ligeti E, Liné A, Lipps G, Llorente A, Lotvall J, Mancek-
Keber M, Marcilla A, Mittelbrunn M, Nazarenko I, Nolte-‘t Hoen ENM, Nyman TA,
O’Driscoll L, Olivan M, Oliveira C, Pallinger E, del Portillo HA, Reventds J, Rigau M,
Rohde E, Sammar M, Sanchez-Madrid F, Santarém N, Schallmoser K, Stampe Ostenfeld
M, Stoorvogel W, Stukelj R, Van der Grein SG, Helena Vasconcelos M, Wauben MHM,
De Wever O. 2015. Biological properties of extracellular vesicles and their physiological
functions. Journal of Extracellular Vesicles 4:27066. doi:10.3402/jev.v4.27066

Yang X, Qian K. 2017. Protein O-GlcNAcylation: emerging mechanisms and functions. Nature
Reviews Molecular Cell Biology 18:452-465. d0i:10.1038/nrm.2017.22

Zhang Q, Higginbotham JN, Jeppesen DK, Yang Y-P, Li W, McKinley ET, Graves-Deal R, Ping
J, Britain CM, Dorsett KA, Hartman CL, Ford DA, Allen RM, Vickers KC, Liu Q,
Franklin JL, Bellis SL, Coffey R]. 2019. Transfer of Functional Cargo in Exomeres. Cell
Reports 27:940-954.e6. doi:10.1016/j.celrep.2019.01.009

Zhang Q, Jeppesen DK, Higginbotham JN, Franklin JL, Crowe JE, Coffey R]. 2021a.
Angiotensin-converting Enzyme 2-containing Small Extracellular Vesicles and
Exomeres Bind the Severe Acute Respiratory Syndrome Coronavirus 2 Spike Protein.
Gastroenterology 160:958-961.e3. doi:10.1053/j.gastro.2020.09.042

Zhang Q, Jeppesen DK, Higginbotham JN, Graves-Deal R, Trinh VQ, Ramirez MA, Sohn Y,
Neininger AC, Taneja N, McKinley ET, Niitsu H, Cao Z, Evans R, Glass SE, Ray KC,
Fissell WH, Hill S, Rose KL, Huh W], Washington MK, Ayers GD, Burnette DT, Sharma
S, Rome LH, Franklin JL, Lee YA, Liu Q, Coffey R]. 2021b. Supermeres are functional
extracellular nanoparticles replete with disease biomarkers and therapeutic targets.
Nature Cell Biology 23:1240-1254. doi:10.1038/s41556-021-00805-8

Ziaeian B, Fonarow GC. 2016. Epidemiology and aetiology of heart failure. Nature Reviews
Cardiology 13:368-378. doi:10.1038/nrcardio.2016.25

Zylbersztejn K, Galli T. 2011. Vesicular traffic in cell navigation. The FEBS Journal 278:4497-
4505. doi:10.1111/j.1742-4658.2011.08168.x

133



Annexes

134



~ International Journal of
Molecular Sciences

Article

Lim Domain Binding 3 (Ldb3) Identified as a Potential Marker
of Cardiac Extracellular Vesicles

Fadi Abou Zeid *(), Henri Charrier '*, Olivia Beseme !, Jean-Baptiste Michel 2, Paul Mulder 3,

Philippe Amouyel !, Florence Pinet 1-*

check for
updates

Citation: Abou Zeid, F.; Charrier, H.;
Beseme, O.; Michel, J.-B.; Mulder, P.;
Amouyel, P; Pinet, F,; Turkieh, A.
Lim Domain Binding 3 (Ldb3)
Identified as a Potential Marker of
Cardiac Extracellular Vesicles. Int. J.
Mol. Sci. 2022, 23,7374. https://
doi.org/10.3390/ijms23137374

Academic Editor: Arnaud Bianchi

Received: 25 May 2022
Accepted: 27 June 2022
Published: 1 July 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Annie Turkieh 1*

U1167-RID-AGE-Facteurs de Risque et Déterminants Moléculaires des Maladies Liées au Vieillissement,
Institut Pasteur de Lille, Université de Lille, Inserm, CHU Lille, 59000 Lille, France;
fadi.abouzeid@pasteur-lille.fr (F.A.Z.); henri.charrier@genoscreen.fr (H.C.);
olivia.beseme@pasteur-lille.fr (O.B.); philippe.amouyel@pasteur-lille.fr (P.A.)
U1116-DCAC, Université de Lorraine, Inserm, 54000 Nancy, France; jean-baptiste.michel@inserm.fr
3 Inserm U1096, UNIROUEN, Normandie University, 76000 Rouen, France; paul. mulder@univ-rouen.fr
*  Correspondence: florence.pinet@pasteur-lille.fr (F.P.); ani.turkieh@pasteur-lille.fr (A.T.);

Tel.: +33-(0)3-20-87-72-15 (E.P.); +33-(0)3-20-87-73-62 (A.T.)
t These authors contributed equally to this work.

Abstract: Extracellular vesicles (EVs) are considered as transporters of biomarkers for the diagnosis
of cardiac diseases, playing an important role in cell-to-cell communication during physiological
and pathological processes. However, specific markers for the isolation and analysis of cardiac
EVs are missing, imposing limitation on understanding their function in heart tissue. For this, we
performed multiple proteomic approaches to compare EVs isolated from neonate rat cardiomyocytes
and cardiac fibroblasts by ultracentrifugation, as well as EVs isolated from minced cardiac tissue
and plasma by EVtrap. We identified Ldb3, a cytoskeletal protein which is essential in maintaining
Z-disc structural integrity, as enriched in cardiac EVs. This result was validated using different EV
isolation techniques showing Ldb3 in both large and small EVs. In parallel, we showed that Ldb3 is
almost exclusively detected in the neonate rat heart when compared to other tissues, and specifically
in cardiomyocytes compared to cardiac fibroblasts. Furthermore, Ldb3 levels, specifically higher
molecular weight isoforms, were decreased in the left ventricle of ischemic heart failure patients
compared to control groups, but not in the corresponding EVs. Our results suggest that Ldb3 could
be a potential cardiomyocytes derived-EV marker and could be useful to identify cardiac EVs in
physiological and pathological conditions.

Keywords: Extracellular vesicles; proteomic analysis; LIM Domain Binding 3; cardiac EV marker;
ischemic heart failure; EVtrap

1. Introduction

Extracellular vesicles (EVs) are lipid bilayer-bound particles secreted by almost all
cell types into the extracellular space [1]. Based on their biogenesis, size, and composition,
different subtypes of EVs exist, such as exosomes, microvesicles, and apoptotic bodies [2].
EVs carry molecular cargo such as proteins, lipids, and RNA, playing a role in cell-to-cell
communication during physiological and pathological processes [3,4]. The content of EVs
varies depending on the type and functional state of cells that produce them [5,6]. Furthermore,
the double-layered membrane protects the transported molecules from degradation in
biological fluids, increasing their stability. For these reasons, EVs are considered as a source
of biomarkers and could be used to diagnose pathologies, including cardiac diseases [7-11].

In the heart, different types of cells, including cardiomyocytes, fibroblasts, and en-
dothelial cells, communicate via EVs to maintain cardiac homeostasis [12]. It was shown
that cardiac cells can secrete EVs whose number, size, and /or content differ with different
pathological status [13-16]. Borosch et al. showed that preconditioning with hypoxia and
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isoflurane alters the protein levels of cardiomyocyte- and fibroblast-derived EVs differ-
ently [17]. However, the same stimuli did not have the same effect on EV composition
depending on their producing cells. Furthermore, EVs secreted by different cardiac cells
have been shown to regulate cardiac remodeling (hypertrophy, fibrosis, inflammation) in
an autocrine or paracrine fashion [4,16,18-20]. All these data showed the interest in deeply
characterizing the cardiac vesicles to better understand their role in heart disease.

EV characterization is a complex process due to their high heterogeneity and to the
currently used protocols that cannot guarantee EV purity. Most studies were performed
by using cell lines or body fluids. Studies on tissue-derived EVs were increased, but their
number is still limited. Proteomic analysis has been used to characterize EVs from cardiac
tissue [6,21]. However, variability in protein identification is observed depending on how
samples are collected and which method is used to isolate EVs. Consequently, no cardiac-
specific markers are fully characterized. Furthermore, previous in vitro proteomic analyses
were performed on EVs derived from the same cardiac cell type under different stress
conditions [13,14,17]. To our knowledge, no studies have been performed comparing EVs
derived from different cardiac cell types with the goal of identifying cell-specific markers.

The aim of this study was to identify specific protein markers that both distinguish
cardiac EVs from non-cardiac EVs in the circulation, as well as distinguish the different
cardiac cell-derived EVs from each other in order to better understand their role. We
identified and validated Ldb3, a cytoskeletal protein which is essential in maintaining
Z-disc structural integrity, as a potential cardiomyocyte EV-specific marker via different EV
isolation techniques.

2. Results
2.1. Comparative Proteomic Profiling of Cardiac Cell-Derived EV's Isolated
by Differential Ultracentrifugation

In order to identify specific markers of cardiac cell-derived EVs, we isolated, by differ-
ential ultracentrifugation, large (IEVs) and small EVs (sEVs) from conditioned culture media
of neonate cardiac myocytes (NCM) and fibroblasts (NCF) as well as cardiomyoblasts H9¢2
(Figure 1A). Nanoparticle tracking analysis (NTA) (Figure 1B and S1) showed that NCFs
produced the highest amount of EVs (sEVs: 8.9E6 particles/cell; IEVs: 8.5E5 particles/cell),
compared to H9c2 cells (sEVs: 1.2E5 particles/cell; IEVs: 6E4 particles/cell) and NCM (sEVs:
4.4E4 particles/cell; IEVs: 6E3 particles/cell); sEV production was also consistently higher than
IEVs in all cell types. Concerning size distribution, NCF EVs displayed a wide difference in size
between sEVs and IEVs (sEVs: 120.4 nm/IEVs: 164.3 nm), which was less pronounced in NCM
EVs (sEVs: 97.3 nm/1EVs: 107.9 nm) and H9¢2 EVs (sEVs: 130 4+ 12 nm/1EVs: 145 + 13 nm).

Due to the low abundance of NCM derived EVs, only NCF- and H9c2-derived sEVs
were further analyzed for proteomic characterization. Western blot analysis shows in-
creased protein levels of classical exosomal marker CD63 [22] in H9¢2- and NCF-derived
sEVs (Figure 1C), validating the presence of exosomes in sEVs. The absence of CD9 in these
sEVs suggests a specific protein profile of cardiac EVs.

We then performed gel separation and mass spectrometry of proteins revealed by
Coomassie blue staining to determine the protein composition of NCF- and H9c2-derived
sEVs (Figure 1D). We identified 63 proteins from NCF and 8 proteins from H9¢2, including
5 common proteins (such as Colla2, Fnl, Mfge8, Actb, and Actgl) (Figure 1E, Table S1).
Gene ontology (GO) analysis (Figure 1F) for cellular component revealed 24 cytoskeletal
proteins (such as actin and tubulin), 12 ribonucleoproteins (such as Rps2/4x/8/9 and
Rpl7a/11/15), 6 extracellular matrix proteins (such as Collal/2 and Fnl), and 6 DNA-
binding proteins (such as histones H4m/2ale/3-3b/2aj and Morf412). Seventeen proteins
were associated with positive regulation of protein expression (such as Hspa8, Wnt5a, and
Eefl), and 15 with regulation of the apoptotic process (such as Hsp90aal/a5, Grk2, Rackl,
and Tcp1).
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Figure 1. Proteomic analysis of cardiac cells-derived small EVs. (A) Isolation procedure of rat cardiac
cells and their corresponding EVs. Neonate cardiac myocytes (NCM) and fibroblasts (NCF) isolated
from ventricles of 1-3 day old Wistar rats, and cardiomyoblasts H9¢2 were cultured in serum-free
media for 96 h. Differential ultracentrifugation was used to isolate large (IEVs) and small EVs (sEVs)
from conditioned culture medium. K: x1000. (B) Nanoparticle tracking analysis (NTA) measurement
of particle concentration in IEV and sEV pellets normalized to the number of producing cells in NCM,
NCF, and H9¢2 cells. Details are shown in Figure S1. (C) Ponceau Red and Western blot of cells and
corresponding sEVs to detect exosomal markers CD63 and CD9. (D) Coomassie blue staining of gel
separated NCF (75 ug) and H9c2 (25 ug) sEV proteins. Highly stained bands (labeled with a number)
were used for MALDI-TOF/TOF mass spectrometry (MS). (E) Venn diagram representation of sEV
proteins detected by MS in NCF (pink) and H9c2 (blue) sEVs. Protein abbreviations are detailed in
Table S1 (F) GO (Gene Ontology) analysis of enriched GO terms for biological process, molecular
function, and cellular component. p values were FDR-adjusted.

2.2. Comparative Proteomic Profiling of Cardiac and Plasma-Derived EV's Isolated by EVtrap

To go deeper in understanding the cardiac EV proteome, a more sensitive approach
was designed. EV total recovery and purification (EVtrap) was used to purify EVs from the
extracellular environment surrounding cardiac cells (Figure 2A).

A total of 3187 EV proteins were detected (Table S2), of which 2629 cardiac proteins
and 1905 plasma proteins were analyzed (detected in at least 3 out of 4 samples in each
group), with 1775 proteins in common (Figure S2, Table S3). Among identified proteins,
we detected most of the proteins (41 out of 66) previously detected in sEVs derived from
cardiac cells.

Cardiac EV proteins were compared with the 100 most frequently identified EV
proteins according to EV databases ExoCarta and Vesiclepedia. Respectively, 91 and 86 of
these proteins were detected in cardiac EVs (Figure 2B, Table S4).

GO analysis (Figure 2C, Tables S5-S8) revealed the presence of typical exosome mark-
ers (such as Sdcbp/syntenin-1, Pdcd6ip/alix, tetraspanins CD81/9, Hspa4/8, Lamp2, and
Tsg101). Cardiac vesicles were also enriched in membrane proteins (such as annexins,
cadherins, cavins, caveolins, clusters of differentiation, and integrins), endosomal proteins
(such as Chmp, Rab, EH-domain containing, vacuolar protein sorting-associated, and
sorting nexin proteins), focal adhesion proteins (such as LIM domain-containing proteins),
and sarcomeric proteins.
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Figure 2. Proteomic analysis of neonatal rat heart and plasma EVs isolated by lipidic affinity. (A) Isola-
tion of cardiac and plasma EVs (n = 4) using EV Total Recovery And Purification (EVtrap). Ventricles
of 1-3 day old Wistar rats were minced using fine scissors before being resuspended in ice-cold
ADS buffer. EVs were purified from ADS (cardiac) and plasma by binding to magnetic beads with
lipidic affinity to membrane-bound particles, then lysed for analysis by liquid chromatography-mass
spectrometry (LC-MS). K: x1000. (B) Venn diagram of cardiac EV proteins (blue) compared to top
100 EV proteins identified in the public databases Vesiclepedia and ExoCarta. (C) GO analysis on the
cardiac EV proteins to identify enriched GO terms. (D) Volcano plot comparing cardiac (red dots) and
plasma (yellow dots) EV protein abundances. Proteins with p value < 0.01 and fold change > 1.5 were
considered significant for the analysis. Only proteins detected by previous MALDI-TOF analysis,
in addition to Ldb3 (LIM domain binding 3) and Cryab (Alpha-crystallin B chain), were labeled.
(E) Bar plot representing the most significantly different (lowest p-value) proteins in plasma (yellow
bars) and cardiac (red bars) EVs. (F) Bar plot of Ldb3 and Cryab abundances (log2 transformed)
in plasma and heart. Error bars = SEM, * p < 0.05. (G) Quantification by Western blot of Ldb3 and
Cryab expression in different tissues obtained from neonatal rat (upper panel) and in neonate cardiac
myocytes (NCM) and fibroblasts (NCF) (lower panel). Equal amount of proteins were loaded for
each blot as shown by Ponceau Red staining.
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Abundance of cardiac and plasma EV proteins were then compared showing 1033
cardiac EV-enriched proteins, while 180 proteins were plasma EV-enriched (Figure 2D, Table S3).
Compared to plasma EVs, we showed that Ldb3 is the most significantly abundant protein
(%160, p = 0.03) in cardiac EVs (Figure 2D-F) while the previously reported cardiac marker
Cryab was less enriched (x40, p = 0.03) (Figure 2D,F).

2.3. Ldb3 as a Potential Cardiac EV Marker

To validate that Ldb3 is a cardiac-specific marker, its expression was evaluated in
various neonate rat tissues (lung, liver, kidney, heart, plasma, leg muscle, brain, and skin).
Ldb3 protein level was higher in heart tissue, confirming its relative cardiac specificity,
while low amounts were detected in the brain (Figure 2G). Cryab was also found to be
cardiac-enriched, with low amounts in leg muscle tissue. Additionally, within cardiac tissue
Ldb3 expression was cardiomyocyte-specific compared to cardiac fibroblasts, suggesting
that Ldb3 could be a marker of cardiomyocytes-derived EVs (Figure 2G).

In order to further confirm Ldb3 as a cardiac EV marker, isolation of neonate rat cardiac
EVs was performed using different approaches: ultracentrifugation (UC), polyethylene
glycol precipitation (PEG), or a mixed technique combining the two (PEG + UC) (Figure 3A).
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Figure 3. Ldb3 is enriched in cardiac EVs compared to heart tissue and plasma EVs. (A) Scheme of the
three EV isolation techniques from neonate rat heart: ultracentrifugation (UC), polyethylene glycol
precipitation without (PEG) or with UC (PEG + UC). K: x1000. (B) Detection of Ldb3, syntenin-1, and
Cryab by Western blot of EV populations obtained using the three isolation techniques. Equal amount
of proteins were loaded for each blot as shown by Ponceau Red staining. V: ventricle; P: plasma.

The different EV populations were analyzed by Western blotting. We found that Ldb3,
Syntenin-1, an exosomal marker, and Cryab, were abundant in EV samples (Figure 3B, left)
compared to ventricular tissue. Syntenin—1 was most enriched in EVs obtained by PEG +
UC, implying higher exosomal retention using this approach. Cryab was detected similarly
in the 10K pellet, UC, PEG, and PEG + UC, indicating that it may be loaded into both 1IEVs
and sEVs, with a higher concentration being loaded into sEVs. Ldb3 also appeared to be
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enriched in both IEVs and sEVs compared to heart tissue. Ldb3 was most abundant in sEVs
that were isolated using PEG + UC compared to UC and PEG alone.

These techniques were applied to obtain EVs from ventricles and plasma in order
to confirm that Ldb3 is cardiac EV-specific (Figure 3B, right). Both Ldb3 and syntenin-1
enrichment were detected in PEG + UC compared to the other techniques, and Ldb3 was
only observed in cardiac EV samples, validating the EVtrap result. It should be noted
that the expression profile of Ldb3 differed between samples, as two isoforms appeared in
different EV samples. The higher MW isoform was enriched in UC-EVs, while the lower
isoform appeared with PEG. Both were present in PEG + UC, indicating a possible influence
of Ldb3 isoform on which EV subpopulation it will be loaded into.

2.4. Size Exclusion Chromatography Validated Ldb3 Loading into EVs

Size exclusion chromatography (SEC) was used to separate cardiac EVs from non-
vesicular components (NV) (Figure 4A).

neonate
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3Kg
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Figure 4. Ldb3 is a specific marker of cardiac EVs. (A) Protocol of size exclusion chromatography
(SEC) to separate EVs from non-vesicular factors (NV). K: x1000. (B) Graph representation of NTA
particle count (blue) and protein concentrations (orange) for each SEC fraction. Representative
transmission electron microscopy images of unpurified EVs (solution obtained after centrifugation
at 3000 x g) and different pools of SEC fractions (712 and 13-16) are presented below. Scale bars
=150 nm. (C) Quantification of Ldb3 and albumin by Western blot of EVs obtained by differential
ultracentrifugation (UC) and in SEC fraction 20 (NV).

ns 13-16

Input Fractions 7-12 Fra

The non-purified sample (input) was loaded into a SEC column and 30 fractions
were analyzed. NTA and protein concentration measurement for each fraction shows that
particle concentration was the highest on fraction 7, progressively reducing until the final
fractions, while protein concentration increased (Figure 4B). These results, in addition to
TEM imaging of pooled fractions, confirm that EVs were mainly eluted in the fractions 7-12,
with NV eluting mostly after fraction 12. SEC fraction 20 was taken as NV for Western blot
comparison with EV fractions obtained by UC and the original input sample (Figure 4C).
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A

Ldb3 was enriched in EV fractions compared to the NV fraction. Conversely, albumin
appeared to be enriched in the NV fraction, indicating successful separation of EVs from
NV. This confirms that Ldb3 is loaded into EVs and is not co-pelleting with non-vesicular
components during EV isolation.

2.5. Ldb3 Levels Are Increased in Left Ventricle of Heart Failure Rats and Patients with Ischemic
Cardiomyopathy but Not in Cardiac EVs

We previously observed an alteration of sarcomere structure in the left ventricle (LV)
of rats with coronary ligated heart failure (HF) [23]. We were therefore interested in
studying cardiac Ldb3 expression during HF following myocardial infarction. We found
that due to alternative splicing, many Ldb3 isoforms were observed in rat heart, and the
profile of this protein differs in neonatal and adult rats (Figure S3). Moreover, levels of
Ldb3 (high isoforms) decreased in HF rats compared to control, while low Ldb3 isoform
(~32 kDa) remained unchanged. This result was validated in LV of patients with ischemic
cardiomyopathy who underwent a cardiac transplantation (Figure 5A).
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Figure 5. Ldb3 levels decrease in heart tissue, but not in cardiac EVs, during HE. (A) Western blots
detecting Ldb3 expression in its 3 isoforms in left-ventricular tissue from control and HF patients.
(B) NTA measuring particle size distribution (top panel) and concentration (bottom panel) of cardiac
EVs isolated from the same patient tissues by UC. (C) Ldb3 detection in small (sEVs, top panel) and
large EVs (IEVs, bottom panel). Data are expressed as median with interquartile range. * p < 0.05.

Next, we verified if Ldb3 levels change in cardiac EVs during HF. Cardiac tissue from
6 control and 6 ischemic HF patients were minced and digested with collagenase II, then
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UC was used to isolate EVs. As observed by NTA analysis (Figure 5B), we isolated more
IEVs than sEVs, and the amount and the size distribution profile of these EVs was similar
between control and HF patients. Contrary to what was observed in LV, only one Ldb3
isoform was detected (high, ~78 kDa), and its level was not changed between EVs of control
and HF samples (Figure 5C).

3. Discussion

In this study, our aim was to identify specific EV markers of cardiac EVs allowing us
to distinguish them from non-cardiac EVs in the circulation. Here, we identified Ldb3 as a
potential cardiomyocyte-derived EV marker.

EVs are considered as transporters of biomarkers for the diagnosis of cardiac diseases,
playing an important role in cell-to-cell communication during physiological and pathologi-
cal processes, hence the interest in deeply characterizing these vesicles to better understand
their role in heart disease.

EV characterization is a complex process due to their high heterogeneity and the lack
of methods to fully separate different EV subpopulations [24,25]. Furthermore, currently
used protocols cannot guarantee EV purity [26,27]. Previous studies were performed to
isolate and characterize EVs from cardiac tissue from minced or perfused cardiac tissue
with or without enzymatic digestion [6,18,21,28]. Proteomic studies widely used UC with or
without sucrose gradient to isolate EVs. Differences in protein identification were observed
depending on how samples were collected and which method was used to isolate them.
The protein profile for EVs isolated from different rat tissues by UC followed by sucrose
gradient was compared and identified Caveolin-3 (Cav3) as a marker of cardiac EVs, but
this microvesicle marker [29] could be expressed by other tissues. In order to find specific
cardiac EV markers, we performed a comparative proteomic analysis on EVs isolated by
EVtrap from neonate rat plasma and cardiac tissue. EVtrap is a novel, fast, reproducible,
and high-recovery EV isolation method with relatively low contamination levels [30]. It
was used to isolate EVs from plasma and urine for phosphoproteomic analysis [30,31].
This technique was used for the first time to isolate EVs from cardiac tissue. Compared to
previous studies using UC, little amount of tissue is required. Both IEVs and sEVs were
collected. In addition to the 2 cardiac EVs markers previously characterized, Cav3 and
Cryab, we identified Ldb3 as most significantly enriched in cardiac EV compared to plasma
EVs. Ldb3 was detected in both cardiac IEVs and sEVs isolated by other techniques which
are cheaper and more available than EVtrap. We confirmed that Ldb3 is more enriched in
cardiac sEVs compared to plasma EVs. Comparing the expression of Ldb3 and albumin in
unfiltered EVs, IEVs and sEVs obtained by UC, and SEC non-vesicular fraction confirmed
that Ldb3 is loaded into EVs and is not a protein contaminant. We then validated the
presence of Ldb3 in human cardiac EVs isolated by UC. All this data suggests Ldb3 as a
potential cardiac- EVs marker.

Furthermore, we have demonstrated that Ldb3 is almost exclusively expressed in the
heart compared to other neonate rat tissue, and specifically in cardiomyocytes compared to
cardiac fibroblasts, suggesting Ldb3 as a novel cardiomyocyte-derived EV marker. Similarly
to Cav3 and Cryab, Ldb3 is expressed in skeletal muscle. Ldb3, also known as Cypher (in
murines) or ZASP (in humans), is a PDZ and LIM domain-containing protein that localizes
to the Z-disc in striated skeletal and cardiac muscle cells [32]. Due to alternative splicing,
several forms of Ldb3 exist which may be exclusively skeletal or cardiac, or common
isoforms for both tissues. It has been shown that the Ldb3 isoform possessing exon 4
are predominantly expressed in cardiac tissue, whereas the isoforms possessing exon 6
are more prominent in skeletal muscle [33]. In our study, we observed that several Ldb3
isoforms exist in heart tissue, while only one isoform was secreted in EVs. A possible way
to identify whether the EV-secreted isoform is cardiac-specific is by using antibodies that
bind specifically to the cardiac exon (exon 4). Notably, we observed that cardiac Ldb3
isoforms differ between neonate and adult rats, implying age-dependent changes in its
splicing and function.
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Ldb3 is part of the protein complex that maintains the structural integrity of sarcomeres
during muscle contraction by binding to alpha-actinin and myotilin via its PDZ domain and
plays a role in signaling through its interactions with PKC via its LIM domain [34,35]. It was
shown that deletion of Ldb3 in a mouse model resulted in neonatal lethality associated with
Z-disc disorganization and fragmentation in both skeletal and cardiac muscle cells [36,37].
Furthermore, Ldb3 variants have been observed to be associated with myopathy in human
patients [38,39]. In this study, we showed that the expression of high MW Ldb3 isoforms
decreased in LV of HF patients with ischemic cardiomyopathy, as well as in LV of HF
rats in which we have previously observed LV structural alterations, desmin aggregate
accumulation, and sarcomere disruption [23,40]. However, no difference on Ldb3 levels
were observed in IEVs and sEVs isolated from HF patients compared to control. These
results showed that intraventricular and not EV-Ldb3 levels are associated with HF.

In summary, we showed the presence of Ldb3 in cardiac EVs by using different sample
preparation methods, fresh or frozen tissue, minced with or without enzymatic digestion,
and different isolation techniques. We suggest that Ldb3 can act as a potential marker
of cardiac EVs specifically derived from cardiomyocytes. It should be noted that despite
using several EV isolation techniques, it is currently not possible to completely eliminate
contamination of EV samples with soluble proteins, lipoprotein aggregates, intracellular
vesicles, or organelle vesicles produced by cell damage. Complementary experiments can
be performed to confirm Ldb3 loading into EVs and its presence in released EVs. Ldb3
localization in EVs is also unclear. Future experiments may validate Ldb3 presence inside
or at the surface of EVs. It is likely loaded inside EVs along other EV cargo proteins, but
may also associate with integrin proteins on EV membranes, allowing for its potential use
as an EV immunocapture target.

To conclude, this is the first study showing the presence of Ldb3 in cardiac EVs and
suggests that Ldb3 could be used to identify these EVs in physiological and pathologi-
cal conditions.

4. Materials and Methods
4.1. Cellular Models
4.1.1. Primary Cultures of Neonate Rat Cardiomyocytes (NCM) and Cardiac Fibroblasts (NCF)

NCM and NCF were isolated from heart ventricles of one- to three-day old Wistar rats
(Janvier Labs, Le Genest-Saint-Isle, France) as previously described [41]. Briefly, minced
ventricular tissue was digested with type II collagenase (LS004174, Worthington, Lakewood,
NJ, USA) and pancreatin (P3292, Sigma-Aldrich, St. Louis, MO, USA), and dissociated
cells were pelleted by centrifugation at 800x g. NCMs were separated from NCFs via
discontinuous Percoll gradient (bottom 58.5%, top 40.5% [v/v], P4937, Sigma-Aldrich,
St. Louis, MO, USA) for 30 min at 1600x g. NCMs were seeded at 2.5 x 10° cells per
100 mm collagen-coated culture dish and were cultured in a 4:1 mixture of DMEM (D1152,
Sigma Aldrich, St. Louis, MO, USA) and Medium 199 (M4530 Sigma-Aldrich, St. Louis,
MO, USA), supplemented with 10% horse serum (HS) (16050122, Thermo Fisher Scientific,
Waltham, MA, USA), 5% fetal calf serum (FCS) (30-2020, ATCC, Manassas, VA, USA), and
1% penicillin-streptomycin (PS) (15140-122, Gibco, Waltham, MA, USA) for 5 days at 37 °C
under 5% CO, atmosphere. NCFs were seeded at 2 x 10° cells per 100 mm culture dish
and were cultured in DMEM (31966-02, Gibco, Waltham, MA, USA), 10% FCS, and 1% PS
for 48 h at 37 °C under 5% CO, atmosphere. NCF at passage 1 were used for experiments.

4.1.2. Rat Cardiac Myoblasts

H9c2 cells (CRL-1446, ATCC, Manassas, VA, USA) were cultured in similar conditions
as NCFs and used at passages 8 to 15 for experiments.

4.2. Animal Model

All animal experiments were performed according to the Guide for the Care and Use
of Laboratory Animals published by the US National Institutes of Health (NIH publication
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NO1-OD-4-2-139, revised in 2011). MI was induced in 10-week-old male Wistar rats (Janvier,
Le Genest St isle, France) by ligation of the left anterior descending coronary artery and
animals were sacrificed 2 months post-MI as previously described [42]. All tissues were
stored at —80 °C before use.

4.3. Human Cardiac Biopsies

Human heart tissue was obtained from the cardiovascular biobank of Bichat Hospital
in Paris (BB-0033-00029, coordinator Dr JB Michel) with approval by the Inserm Institutional
Review Board. Explanted heart tissues were obtained from patients undergoing heart
transplantation for end-stage ischemic heart failure and from patients who died of non-
cardiac causes. Samples were quick-frozen and stored at —80 °C. All materials from patients
were recovered as surgical waste with informed consent of the donors and with approval
of the local ethical boards (“Centre Hospitalier et Universitaire de Lille”, Lille, according to
the Declaration of Helsinki).

4.4. EV Isolation
4.4.1. Sample Preparation

One- to three-day old rats were sacrificed using decapitation. Mixed venous and
arterial blood from decapitated rats was collected into EDTA tubes (16.444.100, Sarstedt,
Niimbrecht, Germany) and was centrifuged at 2000x g for 5 min without brake to obtain
plasma (100 pL/rat). Hearts were quickly excised and placed in ice-cold conservation
buffer ADS (6.8 g/L NaCl, 1 g/L glucose, 0.12 g/L NaH;POy, 0.4 g/L KCl, 0.1 g/L MgSOy,
4.76 g/L HEPES, pH 7.4) [18]. Atria and surrounding tissue were removed. Ventricles
were washed then minced in ice-cold conservation buffer (100 uL./ventricle). Adult tissue
samples were prepared similarly, with the addition of a digestion step after mincing.
Minced tissue (~200 mg) was incubated in 6-mL of 1 mg/mL type II collagenase (LS004174,
Worthington, Lakewood, NJ, USA) at 37 °C for 30 min with agitation. To isolate EVs
secreted by cells, NCM, NCF and H9c2 were incubated in a 50% reduced volume of serum-
free culture medium for 96 h. EV-containing conservation buffer, plasma, and conditioned
culture media were centrifuged at low speed (400 to 3000x g) to remove debris and dead
cells. The supernatant containing unpurified EVs was used for further analyses. Unless
stated otherwise, all manipulations were performed at 4 °C.

4.4.2. Differential Ultracentrifugation (UC)

Unpurified EV solution was further ultracentrifuged at 4 °C at medium speed (10,000
to 20,000x g) for 70 min to pellet large EVs, then at high speed (100,000 to 164,000 x &)
for 70 min to pellet small EVs. Rotors used were either Beckman 50.2Ti or SW-32.1
(337901 /369651 Beckman Coulter France, Villepinte, France).

4.4.3. Polyethylene Glycol (PEG) Precipitation

After medium speed ultracentrifugation, supernatants were incubated with 10% PEG
6000 (P0903, TCI Chemicals, Tokyo, Japan) overnight at 4 °C. The white precipitate contain-
ing EVs formed was pelleted by a low-speed centrifugation (3000 x g) for 15 min at 4 °C.
For PEG precipitation followed by UC (PEG + UC), PEG pellet was resuspended in filtered
phosphate buffered saline (PBS) and ultracentrifuged at high speed (100,000 to 164,000x g)
for 70 min at 4 °C.

4.4.4. Size Exclusion Chromatography (SEC)

Unpurified EV solution from ventricles (500 uL) were analyzed through qEV original
size exclusion columns containing resins of 70 nm pore size (Izon Science, Christchurch,
New Zealand), pre-washed at room temperature with filtered and degasified PBS. Fractions
of 500 uL were collected with a constant flow of PBS, then stored at —80 °C until use.
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4.4.5. EV Total Recovery and Purification (EVtrap)

Unpurified EVs from plasma and minced ventricles were captured and processed
using magnetic EVtrap beads as previously described [30]. Briefly, unpurified EV solution
from ventricles (3000x g supernatant) was filtered using a 100,000 Da filter (Amicon®
Ultra-15 Centrifugal Filter Unit, UFC9100, Millipore, Burlington, MA, USA) allowing the
removal of free molecules with small molecular mass. Samples were then washed and
diluted 1:10 with PBS (1X). In order to isolate EVs, magnetic EVtrap beads were added to
the filtered solution at 1:10 v/v ratio, followed by shaking for 1 hr. The beads were then
captured using a magnetic separator rack, and the supernatant was removed. Beads were
washed using PBS.

4.5. Nanoparticle Tracking Analysis (NTA)

Samples were analyzed using a NanoSight NS300 instrument (Malvern Panalytical,
Malvern, UK) according to the manufacturer’s software manual (NanoSight NS300 User
Manual, MAN0541-01-EN-00, 2017). Samples were diluted in filtered PBS (1X), and videos
of 1 min were performed with the camera level setting at 14 and detection threshold at
4. Videos were analyzed with Nanosight NTA software version 3.2 build 3.1.46 (Malvern
Panalytical, Malvern, UK). To compare the concentration of particles detected from different
samples, values were normalized to cell number.

4.6. Transmission Electron Microscopy (TEM)

Five pL from each sample were deposited on a 400-mesh copper grid covered with a
Formvar-carbon film for 5 min at RT. The grid was dried, and 10 pL of phosphotungstic
acid (19500, EMS, Hatfield, PA, USA) was added on the grid for 5 min at RT to negatively
stain the biological structures. The grid was dried and observed at 80 kV with an electron
microscope (H7500, Hitachi, Tokyo, Japan) equipped with a digital camera (AMT, Woburn,
MA, USA).

4.7. Western Blot

Proteins were extracted from organ tissue, cells, and EV pellets in RIPA buffer contain-
ing 50 mM Tris base, 150 mM NaCl, 100 mM sodium orthovanadate, 1% NP40, 1% SDS, 0.1%
sodium desoxycholate, 1% Complete™ Protease Inhibitor Cocktail (11697498001, Roche
Diagnostics, Basel, Switzerland), and 1% antiphosphatase, phosphatase inhibitor cocktail
2 and 3 (P5726 and P0044, Sigma Aldrich, St. Louis, MO, USA) as has been previously
conducted [41]. Protein concentration was measured using Pierce™ BCA Protein Assay
Kit (23225, Thermo Fisher Scientific, Waltham, MA, USA) or Bradford assay (#5000006,
Bio-Rad Laboratories, Hercules, CA, USA) according to manufacturer instructions. Equal
amounts of protein were diluted in reducing sample buffer and boiled for 10 min at
70-95 °C. Samples were loaded into Bio-Rad or NuPAGE gels (Invitrogen, Waltham, MA,
USA) then migrated. Transfer was performed using Trans-Blot Turbo™ transfer system
(Bio-Rad Laboratories) for 10 min at 1.3 A and 25 mV onto a 0.2 um nitrocellulose membrane
(170-4158, Bio-Rad Laboratories, Hercules, CA, USA). Membranes were blocked using 5%
milk in TBS-tween solution (0.1 M Tris HCI pH 7.4, 0.1% [v/v] tween, 150 mM NaCl),
then incubated with primary antibodies overnight at 4 °C (Table S9). Incubation with
HRP-conjugated secondary antibodies at a dilution of 1:5000-1:10,000 was performed the
following day for 1 h at RT. Proteins were detected by incubating membranes in Clarity™
Western ECL Substrate (Bio-Rad Laboratories, Hercules, CA, USA) for 5 min. Images were
acquired using ChemiDoc Imaging System (Bio-Rad Laboratories, Hercules, CA, USA).

4.8. Proteomics

EV proteins isolated from NCF and H9c2 separated using sodium dodecyl sulfate—
polyacrylamide gel electrophoresis were fixed with 50% ethanol and 2% orthophosphoric
acid for 1 h at RT. Gels were washed, then incubated in a pre-soak solution (15% ammonium
sulfate, 17% ethanol, 2% orthophosphoric acid) for 20 min at RT. Gel fragments were excised
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and proteins were digested using trypsin (V5280, Promega, Madison, WI, USA) followed
by MALDI-TOF/TOF analysis as described previously [41].

EVs captured using EVtrap were lysed for protein extraction using a phase-transfer
surfactant (PTS)-aided procedure. Proteins were reduced and alkylated with 10 mM
TCEP and 40 mM CAA at 95 °C for 10 min. Samples were diluted five-fold with 50 mM
triethylammonium bicarbonate and digested with Lys-C (Wako, Osaka, Japan) at 1:100
[wt/wt] for 3 h at 37 °C, before overnight trypsin digestion (1:50 wt/wt) at 37 °C. LC-
MS/MS analysis was performed as described previously [30].

4.9. Data Analysis

Bar and column graphs were generated using GraphPad Prism (v7.0.0). EVtrap
protein abundance was analyzed using Perseus v1.6.5 software (https://maxquant.net/
perseus/, accessed on 1 October 2019). Proteins not detected in at least 3/4 of the samples
(EVtrap analysis) in each group were excluded. Protein abundances were transformed to
Log2. Missing values were substituted by values from the normal distribution. Groups
were compared by a two-tailed Student’s ¢ test (p < 0.05) using the Benjamini-Hochberg
correction. Differences in abundance (Log2 transformed) and p values were visualized on a
Volcano plot by entering Perseus data into VolcaNoseR web app [43].

Gene Ontology (GO) analysis was performed on proteins identified by MALDI-
TOF/TOF and LC-MS/MS using PANTHER GO [44-46]. Protein names were compared to
the available Rattus norvegicus reference proteome (21,585 proteins; released 2020-11-01).

EVtrap proteins selected after MS identification were compared to Vesiclepedia [47]
and Exocarta [48] databases using FunRich (v3.1.3) [49]. Overlap values between the
3 groups were visualized using the Eulerr R package [50].
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Table S1. Protein abundances in plasma (P) and heart (H) EVs isolated by Evtrap. Values were log2 transformed.

# Description Gene name Accession P3 P5 P7 P9 H3-H4 H5-He6 H7-H8 H9-H10

1 [[F-actin]-monooxygenase MICAL1 OS=Rattus norvegicus OX=10116 GN=Micall PE=1 SV=1 Micall D3ZBP4 21.577 23.1448 21.3218 22.4698 21.4478 21.7627 21.2148 21.0646
2 |[Protein ADP-ribosylarginine] hydrolase OS=Rattus norvegicus OX=10116 GN=Adprh PE=1 SV=2 Adprh Q02589 NaN 13.8832|NaN NaN 17.3865 16.0974|NaN NaN

3 |[Protein ADP-ribosylarginine] hydrolase-like protein 1 OS=Rattus norvegicus OX=10116 GN=Adprhll PE=2 SV=1 Adprhll Q5XIB3 17.8803 17.5435 17.2002|NaN 22.8116 22.8729 23.499 23.1449
4 |10 kDa heat shock protein, mitochondrial OS=Rattus norvegicus OX=10116 GN=Hspel PE=1 SV=3 Hspel P26772 18.0013 18.8925 17.356 16.3787 18.1018 21.5543 20.9278 21.2031
5 |14-3-3 protein beta/alpha OS=Rattus norvegicus OX=10116 GN=Ywhab PE=1 SV=3 Ywhab P35213 17.8842 17.988 18.1101 16.9028 21.5685 21.5334 21.3389 21.6546
6 [14-3-3 protein epsilon OS=Rattus norvegicus OX=10116 GN=Ywhae PE=1 SV=1 Ywhae P62260 22.136 22.5497 22.4638 22.354 25.3768 24.9575 25.2069 25.3782
7 |14-3-3 protein eta OS=Rattus norvegicus OX=10116 GN=Ywhah PE=1 SV=2 Ywhah P68511 18.3934 20.3949 18.326 18.0075 23.6171 23.2965 23.3551 23.4702
8 |14-3-3 protein gamma OS=Rattus norvegicus OX=10116 GN=Ywhag PE=1 SV=2 Ywhag P61983 19.9415 19.2559 20.1161 18.3497 23.5692 23.5153 23.4735 23.5569
9 |14-3-3 protein theta OS=Rattus norvegicus OX=10116 GN=Ywhaq PE=1 SV=1 Ywhaq P68255 20.4312 20.8216 20.9613 20.2768 23.9693 24.0115 24.0344 24.0001
10 |14-3-3 protein zeta/delta OS=Rattus norvegicus OX=10116 GN=Ywhaz PE=1 SV=1 Ywhaz A0A0G2JV65 21.4317 21.4574 21.4794 21.7198 23.8875 23.5161 23.7483 24.0221
11 |1-phosphatidylinositol 4,5-bisphosphate phosphodiesterase gamma OS=Rattus norvegicus OX=10116 GN=Plcgl PE=1 SV=1 Plcgl G3V845 NaN NaN NaN NaN 18.1249 18.1104 18.1235 17.9335
12 |2,4-dienoyl CoA reductase 1, mitochondrial, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Decrl PE=1 SV=1 Decrl G3V734 NaN NaN NaN NaN NaN 18.3089 16.0297 16.8558
13 |26S proteasome non-ATPase regulatory subunit 1 OS=Rattus norvegicus OX=10116 GN=Psmd1 PE=1 SV=1 Psmdl G3V8B6 21.5596 20.3509 21.2405 21.024 24.3745 23.6441 24.2489 24.2919
14 |26S proteasome non-ATPase regulatory subunit 10 OS=Rattus norvegicus OX=10116 GN=Psmd10 PE=2 SV=1 Psmd10 Q972X3 NaN NaN NaN NaN 16.6533 16.8451|NaN 16.7069
15 |26S proteasome non-ATPase regulatory subunit 11 OS=Rattus norvegicus OX=10116 GN=Psmd11 PE=1 SV=2 Psmdl11 FILMZ8 22.5354 20.4158 20.2731 19.9597 23.4367 22.5856 23.1721 23.1242
16 |26S proteasome non-ATPase regulatory subunit 13 OS=Rattus norvegicus OX=10116 GN=Psmd13 PE=1 SV=1 Psmd13 BOBN93 21.7536 20.6128 20.5688 20.3441 23.9266 22.8465 23.449 23.5578
17 |26S proteasome non-ATPase regulatory subunit 2 OS=Rattus norvegicus OX=10116 GN=Psmd2 PE=1 SV=1 Psmd2 Q4FZT9 19.4835 19.4415 20.2629 19.752 24.4674 23.5272 24.2571 24.057
18 |26S proteasome non-ATPase regulatory subunit 9 OS=Rattus norvegicus OX=10116 GN=Psmd9 PE=1 SV=1 Psmd9 G3V9P0 16.5006 15.6256 16.1362 21.314 21.7042 21.0609 21.7914 21.83
19 |26S proteasome regulatory subunit 4 OS=Rattus norvegicus OX=10116 GN=Psmc1 PE=1 SV=1 Psmcl P62193 18.6063 18.2353 18.1664 19.5827 23.5747 22,9311 23.5596 23.4338
20 [26S proteasome regulatory subunit 6A OS=Rattus norvegicus OX=10116 GN=Psmc3 PE=1 SV=1 Psmc3 Q6P6U2 19.037 19.0903 19.2941 19.1639 23.8109 22.9557 23.6552 23.6113
21 [26S proteasome regulatory subunit 6B OS=Rattus norvegicus OX=10116 GN=Psmc4 PE=1 SV=1 Psmc4 Q63570 17.4584 16.6329 17.6373 17.81 22.8857 22.9384 23.2085 23.0553
22 |26S proteasome regulatory subunit 7 OS=Rattus norvegicus OX=10116 GN=Psmc2 PE=1 SV=1 Psmc2 G3V7L6 20.4998 20.6202 20.2401 20.1006 24.4982 23.7689 24.2412 24.1402
23 |26S proteasome regulatory subunit 8 OS=Rattus norvegicus OX=10116 GN=Psmc5 PE=1 SV=1 Psmc5 P62198 20.6506 20.0085 19.8684 21.628 24.3257 24.0002 24.175 24.0899
24 |28 kDa heat- and acid-stable phosphoprotein OS=Rattus norvegicus OX=10116 GN=Pdap1 PE=1 SV=1 Pdapl Q62785 NaN NaN NaN NaN 17.9504 17.6051|NaN 17.0494
25 |28S ribosomal protein $31, mitochondrial OS=Rattus norvegicus OX=10116 GN=Mrps31 PE=2 SV=1 Mrps31 BOBN56 NaN NaN 14.5554 16.7957|NaN 15.4413|NaN NaN
26 [2-oxoglutarate dehydrogenase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ogdh PE=1 SV=1 Ogdh Q5X178 21.5647 20.6256 20.4189 20.5155 20.4346 21.7392 21.3721 21.5895
27 |3'(2),5'-bisphosphate nucleotidase 1 OS=Rattus norvegicus OX=10116 GN=Bpntl PE=1 SV=1 Bpntl AOA0G2K0V3 15.5126|NaN 14.5002 15.4964 20.3571 19.176 19.6817 19.717
28 |30 kDa adipocyte complement-related protein OS=Rattus norvegicus OX=10116 GN=Adipoq PE=1 SV=1 Adipoq Q8K3R4 NaN 18.0943 17.884 17.1735|NaN NaN NaN NaN
29 [39S ribosomal protein L11, mitochondrial OS=Rattus norvegicus OX=10116 GN=Mrpl11 PE=2 SV=1 mrplll Q5XIE3 NaN 16.8269|NaN NaN NaN NaN NaN NaN
30 [3-alpha-hydroxysteroid dehydrogenase OS=Rattus norvegicus OX=10116 GN=Akr1c9 PE=1 SV=1 Akrlcl4 P23457 NaN NaN NaN NaN NaN NaN NaN NaN
31 |[3-hydroxyacyl-CoA dehydrogenase type-2 OS=Rattus norvegicus OX=10116 GN=Hsd17b10 PE=1 SV=1 Hsd17b10 BOBMW2 NaN 15.7691 14.7504 15.832|NaN 19.5376 18.9848 19.5253
32 |3-ketoacyl-CoA thiolase A, peroxisomal OS=Rattus norvegicus OX=10116 GN=Acaala PE=1 SV=2 Acaala P21775 15.5377|NaN 15.1962|NaN 17.9249 18.4332 18.3098 17.6853
33 |3-ketoacyl-CoA thiolase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Acaa2 PE=1 SV=3 Acaa2 G3V9U2 19.7138 18.9962 18.3694 17.1577 19.5139 21.9019 20.832 20.7461
34 |3-mercaptopyruvate sulfurtransferase OS=Rattus norvegicus OX=10116 GN=Mpst PE=1 SV=3 Mpst P97532 17.8855 19.4692 19.4669 18.31 21.323 20.2827 20.8182 20.5398
35 |3'-phosphoadenosine 5'-phosphosulfate synthase 1 OS=Rattus norvegicus OX=10116 GN=Papssl PE=1 SV=1 Papssl AOA0G2KOLO 19.2341 18.7365 19.1047 20.3372 18.7157 18.6687 17.7464 18.4703
36 |3-phosphoinositide-dependent protein kinase 1 OS=Rattus norvegicus OX=10116 GN=Pdpkl PE=1 SV=2 Pdpk1 055173 NaN NaN NaN NaN 17.1896 16.9207 17.3272 16.8992
37 |40S ribosomal protein S10 OS=Rattus norvegicus OX=10116 GN=Rps10 PE=2 SV=1 Rps10 P63326 18.5036 18.7372 18.6846 19.1976 23.5772 24.4833 24.3641 24.1345
38 [40S ribosomal protein S11 OS=Rattus norvegicus OX=10116 GN=Rps11 PE=1 SV=3 Rpsl1 P62282 17.3726 16.8912 17.8735 17.1158 23.6916 24.6649 24.2899 24.0499
39 [40S ribosomal protein S12 OS=Rattus norvegicus OX=10116 GN=Rps12 PE=1 SV=1 Rps12 Q6PDW1 20.5545 20.7114 19.9386 20.1295 23.7345 22.5869 23.0445 22.9681
40 [40S ribosomal protein S13 OS=Rattus norvegicus OX=10116 GN=Rps13 PE=1 SV=2 Rps13 P62278 20.6032 20.3256 20.4125 20.8478 22.6817 23.7179 23.4662 23.3455
41 [40S ribosomal protein S14 OS=Rattus norvegicus OX=10116 GN=Rps14 PE=2 SV=3 Rpsl4 P13471 19.046 18.3513 18.7353 18.4341 24.2063 24.3707 24.2693 23.8836
42 |40S ribosomal protein S15 OS=Rattus norvegicus OX=10116 GN=Rps15 PE=1 SV=2 Rps15 P62845 NaN NaN NaN NaN 17.8101 21.3465 20.4473 20.3674
43 |40 ribosomal protein S15a OS=Rattus norvegicus OX=10116 GN=Rpsl15a PE=1 SV=2 Rpsl5a P62246 19.6241 19.2059 18.6305 17.1626 23.1724 23.91 23.7176 23.5161
44 |40 ribosomal protein S16 OS=Rattus norvegicus OX=10116 GN=Rps16 PE=1 SV=2 Rpsl6 P62250 22.8413 22.5536 22.2536 20.8269 23.6125 24.2837 24.3456 24.2583
45 |40S ribosomal protein S17-like OS=Rattus norvegicus OX=10116 GN=LOC100362366 PE=3 SV=1 LOC100362366] D3ZFA8 23.2879 23.6831 23.5029 22.5434 23.3684 23.718 23.3963 23.3917
46 [40S ribosomal protein S2 OS=Rattus norvegicus OX=10116 GN=Rps2 PE=1 SV=1 Rps2 P27952 22.1752 21.4203 21.7113 21.6468 23.6882 25.0789 24.6998 24.5946
47 |40S ribosomal protein $21 OS=Rattus norvegicus OX=10116 GN=Rps21 PE=1 SV=1 Rps21 P05765 NaN NaN 16.2494 13.2925 20.0665 19.6202 19.6078 19.3819
48 [40S ribosomal protein $23 OS=Rattus norvegicus OX=10116 GN=Rps23 PE=1 SV=3 Rps23 P62268 17.1798 16.9664 16.0387 15.3215 22.3867 23.2917 22.8913 22.7757
49 [40S ribosomal protein $24 OS=Rattus norvegicus OX=10116 GN=LOC100363469 PE=3 SV=1 LOC100363469) D4AC]1 15.8421|NaN 16.3647 14.3297 21.1037 22.3133 21.948 21.5748
50 [40S ribosomal protein $25 OS=Rattus norvegicus OX=10116 GN=Rps25 PE=2 SV=1 Rps25 P62853 19.4534 18.751 19.0026 19.4667 22.7526 24.3402 23.8691 23.6676
51 [40S ribosomal protein $26 OS=Rattus norvegicus OX=10116 GN=Rps26 PE=3 SV=3 Rps26 P62856 18.2331 17.5269 17.0661 17.7637 22.1456 23.4461 22.8908 22.5809
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52 |40S ribosomal protein S27-like OS=Rattus norvegicus OX=10116 GN=Rps27] PE=1 SV=3 Rps271 P24051 NaN 17.3075 16.7399 16.2955 23.6686 23.1227 22.9147 22.809
53 |40 ribosomal protein $28 OS=Rattus norvegicus OX=10116 GN=Rps28 PE=1 SV=1 Rps28 P62859 18.0211 15.9826 17.452 16.4707 21.5546 20.7861 20.7722 20.8805
54 |40S ribosomal protein $29 OS=Rattus norvegicus OX=10116 GN=Rps29 PE=1 SV=2 Rps29 P62275 17.6027 17.3419 17.9549 18.066 21.0594 19.3887 19.1361 18.9045
55 |40S ribosomal protein $3 OS=Rattus norvegicus OX=10116 GN=Rps3 PE=1 SV=1 Rps3 P62909 19.7694 19.4875 19.2378 20.1239 24.6543 24.8691 24.7844 24.6901
56 [40S ribosomal protein $30 OS=Rattus norvegicus OX=10116 GN=LOC100360647 PE=1 SV=1 Fau Q5BJN7 18.0543 18.92 19.4732 19.6319 20.7544 20.9875 20.662 20.8326
57 |40S ribosomal protein S3a OS=Rattus norvegicus OX=10116 GN=LOC100365839 PE=3 SV=1 LOC100365839) MOR6L4 20.625 19.6504 20.1198 20.0665 23.3065 25.0063 24.6768 24.58
58 |40S ribosomal protein S4 OS=Rattus norvegicus OX=10116 GN=Rps4x PE=3 SV=1 Rpsdx-ps9 AOAOH2UHX3 22.1607 21.3412 21.8946 22.1006 24.5881 25.0854 25.1008 24.8512
59 [40S ribosomal protein S5 OS=Rattus norvegicus OX=10116 GN=Rps5 PE=1 SV=1 Rps5 BOBN81 18.8413 18.5911 18.6008 19.8603 23.088 24.4085 23.9152 23.9522
60 [40S ribosomal protein S6 OS=Rattus norvegicus OX=10116 GN=Rps6 PE=1 SV=1 Rps6 P62755 19.243 18.8957 18.5832 19.9071 23.3563 24.5012 24.2024 23.885
61 [40S ribosomal protein S7 OS=Rattus norvegicus OX=10116 GN=Rps7 PE=1 SV=1 Rps7 P62083 18.5362 17.9788 17.4242 17.3557 21.8278 22.3186 21.8586 22.2272
62 |40S ribosomal protein S8 OS=Rattus norvegicus OX=10116 GN=Rps8 PE=1 SV=2 Rps8 P62243 21.6736 21.0522 20.9839 20.1415 23.1269 24.3296 23.781 23.6846
63 |40 ribosomal protein $9 OS=Rattus norvegicus OX=10116 GN=Rps9 PE=1 SV=4 Rps9 P29314 19.5874 18.9907 18.8434 18.2578 23.3501 24.4918 24.2881 24.1016
64 |40S ribosomal protein SA OS=Rattus norvegicus OX=10116 GN=Rpsa PE=1 SV=3 Rpsa P38983 19.8537 18.663 19.4231 18.4923 22.5598 22.3883 22.4553 22.3278
65 |4F2 cell-surface antigen heavy chain OS=Rattus norvegicus OX=10116 GN=Slc3a2 PE=1 SV=1 Slc3a2 A0AOH2UHQO 20.2137 19.6762 19.0975 20.3293 20.149 20.2945 20.0859 19.9492
66 |4-trimethylaminobutyraldehyde dehydrogenase OS=Rattus norvegicus OX=10116 GN=Aldh9al PE=1 SV=1 Aldh9al A0A0G2]SI1 19.8296 19.281 19.5442 19.5362 21.5358 23.0075 23.5355 23.6099
67 |5'-3' exoribonuclease OS=Rattus norvegicus OX=10116 GN=Xrn2 PE=1 SV=3 Xrn2 D4A914 NaN NaN NaN NaN 17.8484|NaN NaN 16.575
68 |5'-AMP-activated protein kinase catalytic subunit alpha-1 OS=Rattus norvegicus OX=10116 GN=Prkaal PE=1 SV=2 Prkaal P54645 17.3891 17.4151 17.1832 16.8551 20.4615 19.9503 20.0275 19.8996
69 |5'-AMP-activated protein kinase subunit beta-1 OS=Rattus norvegicus OX=10116 GN=Prkabl PE=1 SV=4 Prkabl P80386 14.9937 17.1217|NaN 17.8972 21.1532 21.11 21.3647 20.7956
70 |5'-AMP-activated protein kinase subunit beta-2 OS=Rattus norvegicus OX=10116 GN=Prkab2 PE=1 SV=1 Prkab2 AO0AO0G2JVK3 [NaN NaN NaN 16.2858 19.2768 17.9252 18.5649 18.4571
71 |5'-AMP-activated protein kinase subunit gamma-1 OS=Rattus norvegicus OX=10116 GN=Prkagl PE=1 SV=3 Prkagl P80385 19.0321 19.793 19.6227 19.4859 22.3195 21.0236 21.501 21.8986
72 |5'-nucleotidase OS=Rattus norvegicus OX=10116 GN=Nt5e PE=1 SV=1 Nt5e P21588 15.4982 17.1178 15.8524 15.883 19.7549 19.725 19.1321 19.23
73 |5'-nucleotidase, cytosolic IA OS=Rattus norvegicus OX=10116 GN=Nt5cla PE=1 SV=1 Nt5cla D3ZVD3 NaN NaN NaN NaN 16.8297 16.6248 17.4309 16.8353
74 |5'-nucleotidase, cytosolic IT OS=Rattus norvegicus OX=10116 GN=Nt5c2 PE=1 SV=3 Nt5c2 D3ZMY7 NaN NaN 14.9033 15.9384 22.8403 22.9559 23.0194 22.7077
75 |5-oxoprolinase OS=Rattus norvegicus OX=10116 GN=Oplah PE=1 SV=2 Oplah P97608 14.7094 15.2543 16.0216|NaN 18.6018 19.5075 19.8038 18.7703
76 |60 kDa heat shock protein, mitochondrial OS=Rattus norvegicus OX=10116 GN=Hspdl PE=1 SV=1 Hspdl P63039 22.4427 21.9312 21.4405 22514 22.9162 23.8701 23.7031 23.9484
77 |60S acidic ribosomal protein PO OS=Rattus norvegicus OX=10116 GN=Rplp0 PE=1 SV=2 Rplp0 P19945 20.9476 20.6664 20.9898 21.0686 23.5859 24.6529 24.1575 24.2425
78 |60S acidic ribosomal protein P1 OS=Rattus norvegicus OX=10116 GN=Rplp1 PE=3 SV=1 Rplpl P19944 18.0158 18.3784 18.6782 20.134 20.7568 21.8721 21.502 21.7976
79 |60S acidic ribosomal protein P2 OS=Rattus norvegicus OX=10116 GN=Rplp2 PE=1 SV=2 Rplp2 P02401 20.661 20.4489 20.0626 21.6685 23.8611 24.8854 24.5544 24.4953
80 |60S ribosomal export protein NMD3 OS=Rattus norvegicus OX=10116 GN=Nmd3 PE=1 SV=2 Nmd3 F6PUQ7 NaN NaN NaN NaN 17.1786|NaN 17.1298 17.0884
81 [60S ribosomal protein L10 OS=Rattus norvegicus OX=10116 GN=Rpl10 PE=1 SV=3 Rpl10 Q6PDV7 17.6493 17.5291 16.41 17.8647 22432 24.0013 23.5267 23.4187
82 |60S ribosomal protein L10a OS=Rattus norvegicus OX=10116 GN=Rpl10a PE=1 SV=2 Rpl10a P62907 17.4413 19.6817 18.4217 18.6544 22.8309 24.2857 23.9076 23.8479
83 |60S ribosomal protein L11 OS=Rattus norvegicus OX=10116 GN=Rpl11 PE=1 SV=2 Rplll P62914 19.3606 18.4076 19.2623 18.994 23.3585 23.5974 23.4391 23.3408
84 |60S ribosomal protein L12 OS=Rattus norvegicus OX=10116 GN=Rpl12 PE=2 SV=1 Rpl12 P23358 21.0335 20.4813 20.2363 20.7703 24.0275 24.629 24.4834 24.4751
85 |60S ribosomal protein L13 OS=Rattus norvegicus 0X=10116 GN=LOC100360491 PE=3 SV=1 LOC100360491 D3ZRM9 20.9968 20.3918 20.8559 20.6344 24.6549 25.206 24.9463 24.9867
86 |60S ribosomal protein L13a OS=Rattus norvegicus OX=10116 GN=Rpl13a PE=1 SV=1 Rpll3a Q5RK10 17.8098 17.1713 17.3381 17.2249 22.2465 23.6121 23.2838 23.188
87 |60S ribosomal protein L14 OS=Rattus norvegicus OX=10116 GN=Rpl14 PE=1 SV=1 Rpl14 B5DEMS5 18.9927 18.6632 18.8996 18.4426 22.0263 23.739 23.0123 22.9474
88 |60S ribosomal protein L15 OS=Rattus norvegicus OX=10116 GN=Rpl15 PE=1 SV=2 Rpl15 P61314 19.4249 18.9351 18.6196 18.9169 22.6394 23.7561 23.4878 23.3608
89 [60S ribosomal protein L17 OS=Rattus norvegicus OX=10116 GN=Rpl17 PE=1 SV=1 Rpl17 AOAOH2UHQI1 18.8436 18.2375 18.0565 17.0483 22.0972 23.7078 23.0481 23.3687
90 [60S ribosomal protein L18 OS=Rattus norvegicus OX=10116 GN=Rpl18 PE=1 SV=1 Rpl18 AOAOH2UHS7 20.0316 19.6388 19.7368 18.6902 22.6898 23.3313 23.1707 23.0762
91 |60S ribosomal protein L18a OS=Rattus norvegicus OX=10116 GN=Rpl18a PE=2 SV=1 Rpli8a P62718 18.154 18.392 18.2696 18.4436 22.1391 23.4757 23.0928 23.0073
92 |60S ribosomal protein L19 OS=Rattus norvegicus OX=10116 GN=Rpl19 PE=1 SV=1 Rpl19 P84100 18.145 16.9723 17.7086 16.4401 21.8464 23.2869 22.7186 22.6188
93 |60S ribosomal protein L22 OS=Rattus norvegicus 0X=10116 GN=LOC100360057 PE=1 SV=1 LOC100360057} Q6PDVS NaN NaN NaN 16.6101 22.4137 22.6614 22.4876 22.3167
94 |60S ribosomal protein L23 OS=Rattus norvegicus OX=10116 GN=Rpl23 PE=2 SV=1 Rpl23 P62832 18.5614 19.4448 19.0388 17.7091 24.7752 23.9361 23.7031 23.5703
95 |60S ribosomal protein L24 OS=Rattus norvegicus OX=10116 GN=Rpl24 PE=2 SV=1 Rpl24 P83732 19.8939 19.4833 19.5672 19.8592 22.5941 23.5025 23.3795 23.2263
96 |60S ribosomal protein L26 OS=Rattus norvegicus OX=10116 GN=Rpl26 PE=1 SV=1 Rpl26 G3V6I9 16.8634 19.0885 20.5042 20.106 21.6568 22.8692 22.8181 22.6502
97 |60S ribosomal protein L27 OS=Rattus norvegicus OX=10116 GN=Rpl27 PE=2 SV=2 Rpl27 P61354 17.9593|NaN 17.7186 18.0523 21.254 22.0901 21.8761 21.6367
98 |60S ribosomal protein L29 OS=Rattus norvegicus OX=10116 GN=Rpl29 PE=1 SV=3 Rpl29 P25886 14.3557 14.2463 14.3497|NaN 20.2104 20.6636 20.6607 20.0801
99 |60S ribosomal protein L29 OS=Rattus norvegicus OX=10116 PE=3 SV=1 MORCI7_RAT MORCI7 NaN NaN NaN NaN NaN NaN NaN NaN

100 |60S ribosomal protein L3 OS=Rattus norvegicus OX=10116 GN=Rpl3 PE=1 SV=3 Rpl3 P21531 19.3503 17.3889 19.2139 17.9182 23.1325 24.3579 23.9749 23.8824
101 |60S ribosomal protein L30 OS=Rattus norvegicus OX=10116 GN=Rpl30 PE=3 SV=2 Rpl30 P62890 17.7884|NaN NaN NaN 20.3669 21.7154 21.5417 21.2295
102 |60S ribosomal protein L31 OS=Rattus norvegicus OX=10116 GN=Rpl31 PE=2 SV=1 Rpl31 P62902 17.5239 17.5369 16.4286 16.019 22.1606 23.3625 23.0518 22.9463
103 |60S ribosomal protein L32 OS=Rattus norvegicus OX=10116 GN=Rpl32 PE=1 SV=2 Rpl32 P62912 18.3468 18.5239 18.0237 19.1346 22.1244 22.6187 22.8604 22.6536
104 |60S ribosomal protein L34 OS=Rattus norvegicus OX=10116 GN=Rpl34 PE=1 SV=1 Rpl34 B2RZD4 17.0581 16.0318 17.3853 16.0886 21.5482 22.6554 22.1873 22.3198
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105 |60S ribosomal protein L35 OS=Rattus norvegicus OX=10116 GN=Rpl35 PE=1 SV=3 Rpl35 P17078 NaN NaN NaN NaN 19.7336 20.2912 19.6569 20.342
106 |60S ribosomal protein L35a OS=Rattus norvegicus OX=10116 GN=Rpl35a PE=3 SV=1 Rpl35all P04646 17.1119 18.3554 18.896 17.5708 21.1938 22.2211 21.7827 21.618
107 |60S ribosomal protein L36 OS=Rattus norvegicus OX=10116 PE=3 SV=1 LOC100361060} D3Z795 17.3796 15.637 15.7667 15.1929 19.3503 21.143 20.8191 20.5976
108 |60S ribosomal protein L36a OS=Rattus norvegicus OX=10116 GN=Rpl36a PE=1 SV=2 Rpl36a P83883 NaN NaN NaN 14.7513 18.9151 20.3468 20.6433 19.9957
109 |60S ribosomal protein L37a OS=Rattus norvegicus OX=10116 GN=Rpl37a PE=3 SV=1 Rpl37a AO0AOH2UHU1 17.367 16.2433|NaN 16.5871 20.6058 21.4199 21.0952 21.082
110 |60S ribosomal protein L4 OS=Rattus norvegicus OX=10116 GN=Rpl4 PE=1 SV=1 Rpl4 Q6P3V9 20.1076 19.8638 20.2875 20.1171 23.3692 24.9361 24.3889 24.3914
111 |60S ribosomal protein L5 OS=Rattus norvegicus OX=10116 GN=Rpl5 PE=1 SV=3 Rpl5 P09895 19.4905 16.3204 19.1028 18.7257 20.9739 21.2954 20.0356 20.2079
112 |60S ribosomal protein L6 OS=Rattus norvegicus OX=10116 PE=3 SV=1 Rpl6-psl F1LQS3 20.2902 18.9811 20.4885 19.9034 23.1299 24.9036 24.0754 24.0548
113 |60S ribosomal protein L7 OS=Rattus norvegicus OX=10116 GN=Rpl7 PE=1 SV=1 Rpl7 BOKO031 18.8411 19.1015 18.7443 18.4406 22.8717 24.5842 24.069 23.9909
114 |60S ribosomal protein L7a-like OS=Rattus norvegicus OX=10116 GN=LOC108349606 PE=4 SV=1 LOC108349606} D3ZU22 18.8358 18.9594 19.6351 18.9665 22.8421 23.9026 23.6561 23.4525
115 |60S ribosomal protein L9 OS=Rattus norvegicus OX=10116 GN=Rpl9 PE=1 SV=1 Rpl9 P17077 17.2453 19.0366 17.4381 18.5936 22.4767 23.5146 23.4047 23.1411
116 |6-phosphogluconate dehydrogenase, decarboxylating OS=Rattus norvegicus OX=10116 GN=Kiflb PE=1 SV=1 Kiflb A0A0G2K7Q8 16.9229 18.391 18.6753 18.2822 17.4788 18.2636 17.6421 17.7977
117 |6-phosphogluconolactonase OS=Rattus norvegicus OX=10116 GN=Pgls PE=1 SV=1 Pgls G3V8D5 15.6835 16.759 17.3502 17.4347 19.8466 20.3032 20.5238 20.4737
118 |72 kDa type IV collagenase OS=Rattus norvegicus OX=10116 GN=Mmp2 PE=1 SV=3 Mmp2 E9PSM5 18.5241 18.9788 19.363 18.965 16.8429 18.1197 17.8147 17.673
119 |A kinase (PRKA) anchor protein 1, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Akapl PE=1 SV=2 Akapl D4A9M6 19.8814 19.2852 20.0689 20.0565 20.4047 20.7339 20.3172 20.0453
120 |Ab1-205 OS=Rattus norvegicus OX=10116 GN=Surf4 PE=1 SV=1 Surf4 Q7TP91 17.6559 19.408 16.2065 17.9126 19.579 19.6744 19.2298 19.239
121 |Ab2-292 OS=Rattus norvegicus OX=10116 GN=Sec62 PE=1 SV=1 Sec62 Q7TP42 NaN NaN NaN NaN 18.0981 18.3891 17.2851 18.0664
122 |Abhydrolase domain containing 4 (Predicted) OS=Rattus norvegicus OX=10116 GN=Abhd4 PE=1 SV=1 Abhd4 D3ZAW4 14.189 15.1313|NaN NaN 19.1158 18.198 17.6017 18.0578
123 | Abil protein OS=Rattus norvegicus OX=10116 GN=Abil PE=1 SV=1 Abil A2VDO09 NaN NaN NaN 13.4573 17.5873 18.5082 18.5696 18.1639
124 |ABR, RhoGEF and GTPase-activating protein OS=Rattus norvegicus OX=10116 GN=Abr PE=1 SV=1 Abr AOA0G2]JTR4 17.1712 17.5288|NaN 17.3591 19.3703 18.3496 19.4477 19.1971
125 |ABRA C-terminal-like OS=Rattus norvegicus OX=10116 GN=Abracl PE=1 SV=1 Abracl D3ZSL2 NaN NaN NaN NaN 18.5359 17.831 19.0899 19.2228
126 |Abraxas 2, BRISC complex subunit OS=Rattus norvegicus OX=10116 GN=Abraxas2 PE=1 SV=3 Abraxas2 D4A415 16.4186 16.5895 15.5801 16.0384 18.2179 19.0664 19.5127 18.9651
127 |Ac1002 OS=Rattus norvegicus OX=10116 GN=Adh4 PE=1 SV=1 Adh4 Q7TQ90 19.6106 18.3773 19.5056 19.7835 19.7748 19.8859 19.7475 19.3483
128 |Acl164 OS=Rattus norvegicus OX=10116 GN=Pdhx PE=1 SV=1 Pdhx Q7TQ85 NaN NaN NaN NaN NaN 16.7388 15.8513 16.0908
129 [Ac1288 OS=Rattus norvegicus OX=10116 PE=1 SV=1 Hook3 Q7TQ77 15.3924|NaN 15.3865|NaN 20.2047 19.2403 19.6589 19.2656
130 [Ac1873 OS=Rattus norvegicus OX=10116 GN=Fga PE=1 SV=1 Fga Q7TQ70 29.5045 29.1484 29.26 29.5205 27.9967 27.829 27.2763 28.183
131 |Ac2-190 OS=Rattus norvegicus OX=10116 GN=Impadl PE=1 SV=1 Bpnt2 Q7TPJ5 NaN 19.411|NaN 19.2479|NaN NaN NaN NaN

132 |Ac2-246 OS=Rattus norvegicus OX=10116 GN=Phf5a PE=1 SV=1 Phf5a Q7TPJ6 NaN NaN 15.1388 15.3139 16.2386 18.1659 17.1529 17.0833
133 [Ac2-269 OS=Rattus norvegicus OX=10116 GN=LOC100911453 PE=1 SV=1 Wdr77 Q7TPI7 16.4696|NaN 15.5395|NaN 16.0444 15.7851 16.6534 16.6617
134 |Acad9 protein OS=Rattus norvegicus OX=10116 GN=Acad9 PE=1 SV=1 Acad9 B1IWCé61 NaN NaN NaN NaN NaN NaN NaN NaN

135 |Acetyl-CoA acetyltransferase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Acatl PE=1 SV=1 Acatl P17764 19.0069 18.6776 18.2143 15.9192 19.5608 21.6978 20.9573 21.4046
136 |Acetyl-CoA carboxylase 1 OS=Rattus norvegicus OX=10116 GN=Acaca PE=1 SV=1 Acaca P11497 19.7562 19.1755 19.7245 18.5386 19.8912 19.8548 20.5218 20.4034
137 |Acetyl-CoA carboxylase beta OS=Rattus norvegicus OX=10116 GN=Acacb PE=1 SV=1 Acacb A0A0G2K1F2 20.6422 20.3177 20.8144 20.9863 22.8809 24.0242 24.0462 23.6189
138 |Acetyl-Coenzyme A dehydrogenase, medium chain OS=Rattus norvegicus OX=10116 GN=Acadm PE=1 SV=1 Acadm G3V796 19.1056 19.8783 18.1863 19.866 17.9092 18.1317|NaN 18.3954
139 |Acid ceramidase OS=Rattus norvegicus OX=10116 GN=Asah1 PE=1 SV=1 Asahl AOA0G2KS8T0 |NaN 16.968|NaN NaN 16.9834 17.0433|NaN 16.6759
140 |Acid sphingomyelinase-like phosphodiesterase OS=Rattus norvegicus OX=10116 GN=Smpdl3b PE=2 SV=1 SmpdI3b Q4V7D9 NaN NaN NaN NaN NaN NaN NaN NaN

141 |Acidic leucine-rich nuclear phosphoprotein 32 family member A OS=Rattus norvegicus OX=10116 GN=Anp32a PE=1 SV=2 Anp32a F7EL36 16.5832 14.5425 15.6077|NaN 20.174 19.9959 20.2821 20.3065
142 | Acidic leucine-rich nuclear phosphoprotein 32 family member E OS=Rattus norvegicus OX=10116 GN=Anp32e PE=2 SV=1 Anp32e Q5XIEO NaN NaN NaN NaN 18.3955 18.8387 17.7531 18.5909
143 | Aconitate hydratase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Aco2 PE=1 SV=2 Aco2 QOER34 19.6919 20.692 20.3624 16.5099 21.541 24.1961 23.4459 23.6629
144 |Actin, alpha cardiac muscle 1 OS=Rattus norvegicus OX=10116 GN=Actcl PE=2 SV=1 Actcl P68035 22.6518 21.6768 21.9586 22.5053 28.0246 27.5073 27.7064 27.755
145 |Actin, alpha skeletal muscle OS=Rattus norvegicus OX=10116 GN=Actal PE=1 SV=1 Actal P68136 20.1544 20.8752 21.5136 23.64 23.6436 22.5497 23.4697 23.1894
146 |Actin, beta-like 2 OS=Rattus norvegicus OX=10116 GN=Actbl2 PE=1 SV=1 Actbl2 D3ZRN3 NaN NaN NaN NaN NaN NaN NaN NaN

147 |Actin, cytoplasmic 1 OS=Rattus norvegicus OX=10116 GN=Actb PE=1 SV=1 Actb P60711 20.1318 20.0746 20.0533 20.5537 21.9362 21.8979 21.87 22.1001
148 |Actin, cytoplasmic 2 OS=Rattus norvegicus OX=10116 GN=Actgl PE=1 SV=1 Actgl P63259 25.9183 26.3255 26.0478 26.0909 29.5021 29.0325 29.2095 29.2591
149 |Actinin alpha 2 OS=Rattus norvegicus OX=10116 GN=Actn2 PE=1 SV=1 Actn2 D3ZCV0 NaN NaN NaN NaN 18.6383 18.6989 18.5277 18.2462
150 |Actin-related protein 2 OS=Rattus norvegicus OX=10116 GN=Actr2 PE=2 SV=1 Actr2 Q5M7U6 19.0403 18.1868 18.5962 18.5933 21.2119 20.83 21.3146 21.1742
151 |Actin-related protein 2/3 complex inhibitor OS=Rattus norvegicus OX=10116 GN=Arpin PE=1 SV=1 Arpin D4A1B2 NaN NaN NaN NaN 18.5505 16.3621 17.8163 17.9605
152 |Actin-related protein 2/3 complex subunit 1A OS=Rattus norvegicus OX=10116 GN=Arpcla PE=2 SV=1 Arpcla Q99PD4 NaN NaN NaN NaN 16.8796 19.7814 19.9533 19.844
153 |Actin-related protein 2/3 complex subunit 1B OS=Rattus norvegicus OX=10116 GN=Arpclb PE=1 SV=3 Arpclb 088656 NaN NaN NaN NaN NaN NaN NaN 16.9885
154 |Actin-related protein 2/3 complex subunit 3 OS=Rattus norvegicus OX=10116 GN=Arpc3 PE=1 SV=1 Arpc3 B2GV73 17.6064 18.663 18.2516 18.8223 21.2365 21.0234 21.1429 21.2991
155 |Actin-related protein 2/3 complex subunit 4 OS=Rattus norvegicus OX=10116 GN=Arpc4 PE=1 SV=1 Arpcd B2RZ72 17.3649 18.1628 16.943 19.2266 20.1585 20.0996 20.4336 20.5544
156 |Actin-related protein 2/3 complex subunit 5 OS=Rattus norvegicus OX=10116 GN=Arpc5 PE=1 SV=3 Arpc5 Q4KLF8 NaN 16.683[NaN NaN 20.7181 19.8955 20.9565 20.8793
157 |Actin-related protein 2/3 complex subunit 5-like protein OS=Rattus norvegicus OX=10116 GN=Arpc5l PE=1 SV=2 Arpc5l-psl A1L108 15.0294|NaN 15.4489|NaN 19.1367 19.8258 19.8594 20.2025
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158 |Actin-related protein 3 OS=Rattus norvegicus OX=10116 GN=Actr3 PE=1 SV=1 Actr3 A0A0G2K1C0 18.4049 17.8568 19.3168 18.5639 20.4455 20.8374 21.1734 21.0403
159 |Activator of Hsp90 ATPase activity 1 OS=Rattus norvegicus OX=10116 GN=Ahsal PE=1 SV=1 Ahsal BOBN63 17.8925 15.0277 16.8042 19.0874 23.1594 22.7796 23.1133 23.0246
160 |Activator of HSP90 ATPase homolog 2 OS=Rattus norvegicus OX=10116 GN=Ahsa2 PE=1 SV=1 Ahsa2 A0A0G2K7W5 |NaN NaN NaN NaN NaN 18.8146 19.3537 18.6115
161 |Acyl carrier protein OS=Rattus norvegicus OX=10116 GN=Ndufabl PE=1 SV=1 Ndufabl D3ZF13 NaN 14.9791 14.5831|NaN 18.0007 19.4939 19.0662 19.4267
162 |Acylamino-acid-releasing enzyme OS=Rattus norvegicus OX=10116 GN=Apeh PE=1 SV=1 Apeh G3V9E4 NaN 16.513 15.6812|NaN NaN NaN NaN NaN

163 |Acyl-CoA synthetase short-chain family member 2 OS=Rattus norvegicus OX=10116 GN=Acss2 PE=1 SV=1 Acss2 G3V9U0 NaN 16.1221 15.5552|NaN 18.9025 19.2006 19.0948 18.8723
164 |Acyl-CoA thioesterase 11 OS=Rattus norvegicus OX=10116 GN=Acot11 PE=4 SV=3 Acotll F1LX28 18.3423 16.1683 16.9713 19.4391 23.229 22.7515 22.4471 22.0121
165 |Acyl-CoA-binding domain-containing protein 6 OS=Rattus norvegicus OX=10116 GN=Acbd6 PE=1 SV=1 Acbd6 Q5RJK8 NaN NaN NaN NaN 17.456 16.5878 16.4185 16.6867
166 |Acyl-CoA-binding protein OS=Rattus norvegicus OX=10116 GN=Dbi PE=1 SV=1 Dbi Q6TXF3 21.1772 23.2302 20.1888 20.8541 20.2436 20.8094 20.3059 20.1435
167 |Acyl-coenzyme A thioesterase 1 OS=Rattus norvegicus OX=10116 GN=Acotl PE=1 SV=1 Acotl 088267 NaN NaN NaN NaN 16.961 16.6283 16.0603|NaN

168 |Acyl-coenzyme A thioesterase 2, mitochondrial OS=Rattus norvegicus OX=10116 GN=Acot2 PE=1 SV=1 Acot2 055171 16.3346 15.6836 14.8185|NaN 18.2292 17.4743 17.8002 17.753
169 |Acyl-protein thioesterase 1 OS=Rattus norvegicus OX=10116 GN=Lyplal PE=1 SV=1 Lyplal P70470 15.6897|NaN 16.3288|NaN 20.8519 20.326 20.7824 20.7794
170 |Acyl-protein thioesterase 2 OS=Rattus norvegicus OX=10116 GN=Lypla2 PE=1 SV=1 Lypla2 Q9QYL8 NaN NaN NaN NaN 20.5083 19.2199 19.9661 20.2288
171 |ADAM metallopeptidase domain 19 OS=Rattus norvegicus OX=10116 GN=Adam19 PE=4 SV=1 Adam19 D3ZPM7 NaN NaN NaN NaN NaN NaN NaN NaN

172 |Adapter molecule crk OS=Rattus norvegicus OX=10116 GN=Crk PE=1 SV=1 Crk Q63768 NaN NaN 14.2369|NaN 19.0241 17.8535 18.6793 18.0823
173 | Adaptin ear-binding coat-associated protein 2 OS=Rattus norvegicus OX=10116 GN=Necap2 PE=1 SV=2 Necap2 Q6P756 NaN NaN NaN NaN 16.1959 14.4051 15.5253 15.1353
174 |Adaptor protein, phosphotyrosine-interacting with PH domain and leucine zipper 1 OS=Rattus norvegicus OX=10116 GN=A| Appll D3ZWA8 NaN NaN NaN NaN 18.1898|NaN 17.1688 17.7426
175 |Adaptor-related protein complex 3 subunit delta 1 OS=Rattus norvegicus OX=10116 GN=Ap3d1 PE=1 SV=1 Ap3dl B5DFK6 15.7806 15.3367 18.0449 17.3816 20.1024 20.2314 20.1021 20.2347
176 |Adducin 1 (Alpha), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Add1 PE=1 SV=1 Addl A0A0G2JSM7 16.5993 17.1595 14.6504 16.7643 20.9281 20.4027 20.2781 20.0879
177 |Adducin 3 (Gamma), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Add3 PE=1 SV=1 Add3 G3V9D7 NaN NaN NaN NaN NaN NaN NaN NaN

178 |Adenine phosphoribosyltransferase OS=Rattus norvegicus OX=10116 GN=Aprt PE=1 SV=1 Aprt P36972 16.9976 17.7029 18.0748 17.3249 21.502 21.0029 21.2749 21.3313
179 |Adenosine kinase OS=Rattus norvegicus OX=10116 GN=Adk PE=1 SV=1 Adk A0A0G2K6X9 |NaN 16.0037|NaN NaN 17.661 17.5104 17.6641 17.5467
180 |Adenosylhomocysteinase OS=Rattus norvegicus OX=10116 GN=Ahcy PE=1 SV=3 Ahcy P10760 16.3714 16.6136 15.951 17.2253 20.8099 22.2067 22.644 22.1634
181 |Adenylate kinase isoenzyme 1 OS=Rattus norvegicus OX=10116 GN=Akl PE=1 SV=3 Akl P39069 19.8535 19.6574 19.0467 19.6209 24.7479 24.1198 24.5109 24.3742
182 |Adenylosuccinate lyase OS=Rattus norvegicus OX=10116 GN=Adsl PE=1 SV=1 Adsl D3ZW08 18.4072 17.6289 17.6796 17.2636 22.4312 22.8475 22.9068 22.9569
183 |Adenylosuccinate synthetase isozyme 1 OS=Rattus norvegicus OX=10116 GN=Adssl1 PE=1 SV=1 Adss1 MOR629 14.8116|NaN NaN 16.5213 18.5957 18.5197 18.6881 18.5289
184 |Adenylosuccinate synthetase isozyme 2 OS=Rattus norvegicus OX=10116 GN=Adss PE=1 SV=1 Adss D4AEPO 16.7056 16.4954 16.0302 17.0663 18.1913 18.5641 19.8786 19.0617
185 |Adenylyl cyclase-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Capl PE=1 SV=3 Capl Q08163 19.7215 19.7139 20.3118 18.5851 22.7958 21.9302 22.7841 22.3605
186 |Adenylyl cyclase-associated protein 2 OS=Rattus norvegicus OX=10116 GN=Cap2 PE=1 SV=1 Cap2 P52481 18.9966 19.5509 17.9406 18.0872 23.8329 22.4218 23.3084 23.0399
187 |Adenylyltransferase and sulfurtransferase MOCS3 OS=Rattus norvegicus OX=10116 GN=Mocs3 PE=1 SV=1 Mocs3 D4A8L5 17.3691 16.9906 17.0173 17.3127 15.9256|NaN 16.4058 15.4446
188 |Adhesion G protein-coupled receptor E5 OS=Rattus norvegicus OX=10116 GN=Adgre5 PE=1 SV=1 Adgre5 A0A0G2]S14 18.1661 21.5566 17.3124 20.1741 17.2057 17.6879 16.7856 16.6626
189 |Adhesion G protein-coupled receptor F5 OS=Rattus norvegicus OX=10116 GN=Adgrf5 PE=1 SV=1 Adgrf5 A0A0G2JZZ0 19.9792 18.4759 19.0574 18.7897 17.3864 17.6084 16.5665 17.7808
190 |Adipocyte plasma membrane-associated protein OS=Rattus norvegicus OX=10116 GN=Apmap PE=1 SV=1 Apmap A0A0G2K6G2 18.4084 15.6845 16.8731 18.235 17.4589 14.3794 17.0229 16.9633
191 |Adiponectin a OS=Rattus norvegicus OX=10116 GN=Clqgb PE=1 SV=1 Clgb G3V7N9 21.9715 21.6979 21.8535 20.7417 19.0865 20.922 20.3376 20.6228
192 |ADP/ATP translocase 1 OS=Rattus norvegicus OX=10116 GN=Slc25a4 PE=1 SV=3 Slc25a4 Q05962 24.0906 25.8177 23.8946 24.9933 25.1611 25.9177 25.5468 25.5771
193 |ADP/ATP translocase 2 OS=Rattus norvegicus OX=10116 GN=Slc25a5 PE=1 SV=3 Slc25a5 Q09073 21.4162 21.0789 20.646 21.2575 21.4445 22.0165 22.0298 21.8417
194 |ADP-dependent glucokinase OS=Rattus norvegicus OX=10116 GN=Adpgk PE=1 SV=1 Adpgk G3V784 NaN NaN NaN NaN 16.3407|NaN 16.9223 17.2421
195 |ADP-ribosylation factor 1 OS=Rattus norvegicus OX=10116 GN=Arfl PE=1 SV=2 Arfl P84079 21.4866 20.9229 22.0753 22.1787 25.439 24.7921 25.1947 25.1081
196 |ADP-ribosylation factor 2 OS=Rattus norvegicus OX=10116 GN=Arf2 PE=2 SV=1 Arf2 P84082 NaN NaN 15.1594|NaN 19.8875 18.7087 19.1041 19.2252
197 |ADP-ribosylation factor 4 OS=Rattus norvegicus OX=10116 GN=Arf4 PE=2 SV=2 Arfa P61751 19.9378 18.8944 18.7105 19.2188 23.9384 23.3259 23.5012 23.4401
198 |ADP-ribosylation factor 5 OS=Rattus norvegicus OX=10116 GN=Arf5 PE=1 SV=2 Arf5 P84083 20.4304 18.1339 19.9624 17.167 23.4746 22.7826 23.0143 22.902
199 |ADP-ribosylation factor 6 OS=Rattus norvegicus OX=10116 GN=Arf6 PE=1 SV=2 Arf6 P62332 16.3328 15.3028 16.1214|NaN 20.0882 18.863 19.3093 19.5551
200 |ADP-ribosylation factor GTPase-activating protein 1 OS=Rattus norvegicus OX=10116 GN=Arfgapl PE=1 SV=1 Arfgapl Q62848 19.2447 18.9077 19.1918 19.3531 22.6356 23.0732 22.6889 22.8017
201 |ADP-ribosylation factor GTPase-activating protein 2 OS=Rattus norvegicus OX=10116 GN=Arfgap2 PE=1 SV=1 Arfgap2 Q3MID3 14.4304|NaN 17.0037 14.7072 20.5233 20.509 20.4711 20.239
202 |ADP-ribosylation factor GTPase-activating protein 3 OS=Rattus norvegicus OX=10116 GN=Arfgap3 PE=1 SV=1 Arfgap3 A0A0G2K4]J0 17.6914 14.2577|NaN NaN 17.6236|NaN 17.8407 15.2712
203 |ADP-ribosylation factor-binding protein GGA3 OS=Rattus norvegicus OX=10116 GN=Gga3 PE=1 SV=1 Gga3 A0AOG2JV04 [NaN NaN 16.907 15.9124 20.5624 20.4577 20.8666 20.1132
204 |ADP-ribosylation factor-like 6 interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Arl6ipl PE=1 SV=1 Arléipl Q7TMZ5 NaN NaN NaN NaN NaN NaN NaN NaN

205 |ADP-ribosylation factor-like protein 1 OS=Rattus norvegicus OX=10116 GN=Arll PE=1 SV=1 Arll P61212 NaN NaN NaN NaN 17.6939|NaN 17.8756 18.0268
206 |ADP-ribosylation factor-like protein 2 OS=Rattus norvegicus OX=10116 GN=Arl2 PE=1 SV=2 Arl2 G3V8Vo NaN NaN NaN NaN 16.6444|NaN 17.3082|NaN

207 |ADP-ribosylation factor-like protein 3 OS=Rattus norvegicus OX=10116 GN=Arl3 PE=1 SV=2 Arl3 F8WGI1 NaN NaN NaN 17.3824 18.5993 17.7459 18.63 18.2971
208 |ADP-ribosylation factor-like protein 8B OS=Rattus norvegicus OX=10116 GN=Arl8b PE=2 SV=1 Arl8b Q66HA6 16.1448|NaN NaN 14.9357 19.856 20.5997 19.8388 20.0006
209 |ADP-sugar pyrophosphatase OS=Rattus norvegicus OX=10116 GN=Nudt5 PE=1 SV=1 Nudt5 AOA140TAD1 [NaN 14.6426|NaN NaN 19.2245 18.4075 18.9797 18.8499
210 |Afamin OS=Rattus norvegicus OX=10116 GN=Afm PE=1 SV=1 Afm G3V9R9 22.4489 22.4242 22.9074 21.8165 18.1134 18.7883 19.0242 18.5987
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211 |Aflatoxin B1 aldehyde reductase member 2 OS=Rattus norvegicus OX=10116 GN=Akr7a2 PE=1 SV=2 Akr7a2 Q8CG45 NaN NaN 15.1311 15.8339 19.5606 19.7668 20.1609 19.2889
212 | AH receptor-interacting protein OS=Rattus norvegicus OX=10116 GN=Aip PE=1 SV=1 Aip Q5FWY5 NaN 13.3701|NaN NaN 22.1045 21.3857 21.9123 21.858
213 |AHNAK nucleoprotein OS=Rattus norvegicus OX=10116 GN=Ahnak PE=1 SV=1 Ahnak AO0A0G2JUAS 23.4998 23.4211 23.381 24.164 27.7126 27.7434 28.0411 27.6183
214 |A-kinase anchor protein 12 OS=Rattus norvegicus OX=10116 GN=Akap12 PE=1 SV=1 Akap12 Q5QDs51 21.4741 22.2922 22.3732 21.6342 24.205 24.3213 24.0345 23.9232
215 |A-kinase anchor protein 13 OS=Rattus norvegicus OX=10116 GN=Akap13 PE=1 SV=2 Akap13 FIM3G7 19.2724 19.2871 19.6642 19.3311 22.2354 22,9225 22.4269 22.0519
216 |A-kinase anchor protein 2 OS=Rattus norvegicus OX=10116 GN=Akap2 PE=1 SV=2 Akap2 FILPQY 24.1628 25.6843 24.154 26.1715 24.3071 24.7333 24.2137 24.2499
217 |A-kinase anchor protein 8 OS=Rattus norvegicus OX=10116 GN=Akap8 PE=1 SV=1 Akap8 Q63014 NaN NaN NaN NaN 17.1904|NaN NaN 17.053
218 |A-kinase anchor protein SPHKAP OS=Rattus norvegicus OX=10116 GN=Sphkap PE=1 SV=1 Sphkap AO0A0G2K3]J4 18.1694 19.5567 18.5687 17.5418 22.0479 22.0202 22.0265 21.9263
219 |A-kinase-anchoring protein 10 OS=Rattus norvegicus OX=10116 GN=Akap10 PE=1 SV=1 Akapl0 F1LNB3 NaN NaN NaN 19.0732 16.2483|NaN 16.007 (NaN

220 |AKTI substrate 1 OS=Rattus norvegicus OX=10116 GN=Akt1s1 PE=1 SV=1 Aktlsl D3ZH75 23.8168 224217 22.3943 23.8624 22.3734 21.9524 21.8369 21.7108
221 |Alanine--tRNA ligase, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Aars PE=1 SV=3 Aarsl P50475 19.5077 18.8872 20.1046 19.4109 21.6743 21.7088 23.3449 21.9706
222 |Alanyl-tRNA editing protein Aarsd1 OS=Rattus norvegicus OX=10116 GN=Aarsd1 PE=1 SV=1 Aarsdl Q5X197 NaN NaN NaN NaN 19.0076 21.5883 22.3148 20.6149
223 |Alcohol dehydrogenase [NADP(+)] OS=Rattus norvegicus OX=10116 GN=Akrlal PE=1 SV=2 Akrlal P51635 18.5683 17.8698 18.3483 18.3113 18.7108 19.1128 18.4896 18.2571
224 |Alcohol dehydrogenase 1 OS=Rattus norvegicus OX=10116 GN=Adhl PE=1 SV=3 Adhl P06757 18.6174 18.1246 18.8228 19.0949 20.5703 20.1408 20.1622 20.3022
225 |Aldehyde dehydrogenase family 16 member A1 OS=Rattus norvegicus OX=10116 GN=Aldh16al PE=2 SV=1 Aldhl6al Q3T1L0 17.303 18.3231 18.645 18.6016 20.0402 20.7795 21.8647 21.832
226 |Aldehyde dehydrogenase family 5, subfamily A1 OS=Rattus norvegicus OX=10116 GN=Aldh5al PE=1 SV=1 Aldh5al G3V945 NaN NaN NaN NaN NaN NaN 15.9352|NaN

227 |Aldehyde dehydrogenase family 6, subfamily A1, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Aldh6al PE=1SV=1|  Aldh6al G3V7J0 NaN NaN 14.767|NaN 15.8393 18.0217 17.4718 18.0152
228 |Aldehyde dehydrogenase OS=Rattus norvegicus OX=10116 GN=Aldh3b1 PE=3 SV=1 Aldh3b1 A0A0G2K7W2 18.0503 17.7024 17.885 17.9629|NaN NaN NaN NaN

229 |Aldehyde dehydrogenase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Aldh2 PE=1 SV=2 Aldh2 FILN88 18.1634 17.2504 17.9097 18.2062 21.4767 22.2507 21.4708 21.7446
230 |Aldose reductase OS=Rattus norvegicus OX=10116 GN=Akr1bl PE=1 SV=3 Akrlbl P07943 18.6484 18.1004 18.6992 18.6983 23.1018 23.028 23.0516 22.8064
231 |Alkaline phosphatase, tissue-nonspecific isozyme OS=Rattus norvegicus OX=10116 GN=Alpl PE=1 SV=2 Alpl P08289 16.2663 16.7399 16.9286 15.6585|NaN 14.6041|NaN NaN

232 | Alkylglycerone-phosphate synthase OS=Rattus norvegicus OX=10116 GN=Agps PE=1 SV=3 Agps FIM9Q8 NaN NaN NaN NaN 18.9325 18.7886 17.1417 18.1357
233 |Allograft inflammatory factor 1-like OS=Rattus norvegicus OX=10116 GN=Aifll PE=4 SV=1 Aif1l D3ZRD9 NaN NaN NaN NaN 19.476 18.7206 19.0136 19.013
234 |All-trans-13,14-dihydroretinol saturase, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Retsat PE=1 SV=1 Retsat G3V7V6 NaN NaN NaN NaN NaN NaN NaN NaN

235 |Alpha- and gamma-adaptin-binding protein p34 OS=Rattus norvegicus OX=10116 GN=Aagab PE=1 SV=1 Aagab QIR0Z7 NaN NaN NaN NaN 17.312|NaN 15.8058 16.1608
236 |Alpha globin OS=Rattus norvegicus OX=10116 GN=Hba-a3 PE=1 SV=2 Hba-a3 Q63910 21.648 20.7815 21.2721 20.0636 17.8487 17.0803 15.5179 16.1943
237 |Alpha glucosidase 2 alpha neutral subunit (Predicted) OS=Rattus norvegicus OX=10116 GN=Ganab PE=1 SV=1 Ganab D3ZAN3 18.5041 17.3244 16.9135 17.7282 21.3305 21.5225 21.1582 21.6684
238 |Alpha hemoglobin-stabilizing protein OS=Rattus norvegicus OX=10116 GN=Ahsp PE=1 SV=1 Ahsp A9UMW3 NaN NaN NaN NaN NaN NaN NaN NaN

239 |alpha-1,2-Mannosidase OS=Rattus norvegicus OX=10116 GN=Manlal PE=1 SV=1 Manlal AO0AO0G2JW29 14.7528 14.4484 16.0143 16.3859NaN NaN NaN NaN

240 |Alpha-1,4 glucan phosphorylase OS=Rattus norvegicus OX=10116 GN=Pygb PE=1 SV=2 Pygb G3V6Y6 19.5889 18.1711 18.7777 19.2163 24.2441 25.4092 25.4538 25.1628
241 |Alpha-1,4 glucan phosphorylase OS=Rattus norvegicus OX=10116 GN=Pygm PE=1 SV=1 Pygm G3V8V3 22.6622 21.964 21.7983 21.705 26.6586 27.3777 27.5683 27.2429
242 |Alpha-1-acid glycoprotein OS=Rattus norvegicus OX=10116 GN=Orm1 PE=1 SV=1 Orml AOAOH2UHF8 18.0818 19.9362 20.199 17.5132 17.8648 17.7204 17.3468 18.1043
243 |Alpha-1-antiproteinase OS=Rattus norvegicus OX=10116 GN=Serpinal PE=1 SV=1 Serpinal AO0A0G2]Z73 28.0029 28.0758 28.3712 29.2919 23.6134 23.149 22,9384 23.3722
244 |Alpha-1-inhibitor 3 OS=Rattus norvegicus OX=10116 GN=A1i3 PE=1 SV=1 LOC297568 P14046 23.0722 23.2462 23.6874 23.6745 19.399 18.45 17.9103 19.7068
245 | Alpha-1-macroglobulin OS=Rattus norvegicus OX=10116 GN=AIm PE=1 SV=1 Pzp Q63041 27.7727 28.1986 28.291 28.1326 23.4544 22,9736 23.0452 23.0628
246 |Alpha-2 antiplasmin OS=Rattus norvegicus OX=10116 GN=Serpinfl PE=1 SV=1 Serpinfl Q80ZA3 20.5705 19.7686 20.88 20.1609 18.3401 19.0376 19.1565 18.0782
247 |Alpha-2B adrenergic receptor OS=Rattus norvegicus OX=10116 GN=Adra2b PE=2 SV=2 Adra2b P19328 NaN NaN NaN NaN NaN NaN NaN NaN

248 | Alpha-2-glycoprotein 1, zinc OS=Rattus norvegicus OX=10116 GN=Azgpl PE=1 SV=1 Azgpl Q3B8R6 19.4239 19.4041 19.8595 20.6695 18.1465|NaN 17.7168 14.5793
249 |Alpha-2-HS-glycoprotein OS=Rattus norvegicus OX=10116 GN=Ahsg PE=1 SV=2 Ahsg P24090 28.4023 28.1415 28.2216 27.8859 26.7115 26.0649 25.8771 26.5026
250 |Alpha-2-macroglobulin OS=Rattus norvegicus OX=10116 GN=A2m PE=2 SV=2 A2m P06238 29.6014 29.706 29.9158 29.926 24.9138 24.7663 24.4899 24.7711
251 |Alpha-actinin-1 OS=Rattus norvegicus OX=10116 GN=Actnl PE=1 SV=1 Actnl Q61487 NaN NaN NaN NaN NaN NaN NaN NaN

252 |Alpha-actinin-4 OS=Rattus norvegicus OX=10116 GN=Actn4 PE=1 SV=1 Actn4 A0A0G2K5U9 17.4021 18.0361 16.5061 17.7813 20.4395 19.3797 20.2744 20.5911
253 |Alpha-aminoadipic semialdehyde dehydrogenase OS=Rattus norvegicus OX=10116 GN=Aldh7al PE=1 SV=2 Aldh7al Q64057 NaN 14.6846 14.4674 15.4783 19.2907 19.9258 20.2265 20.3761
254 |Alpha-centractin OS=Rattus norvegicus OX=10116 GN=Actrla PE=1 SV=1 Actrla P85515 18.0792 17.6692 18.4743 18.4086 23.2622 23.4083 23.6725 23.3846
255 |Alpha-crystallin B chain OS=Rattus norvegicus OX=10116 GN=Cryab PE=1 SV=1 Cryab P23928 23.6745 22.7175 22.8418 22.4836 28.0346 28.2887 28.5871 28.3772
256 |Alpha-fetoprotein OS=Rattus norvegicus OX=10116 GN=Afp PE=2 SV=1 Afp P02773 30.0508 29.6959 30.2383 30.0179 26.1854 25.4956 25.3696 25.7806
257 |Alpha-fetoprotein OS=Rattus norvegicus OX=10116 GN=Afp PE=4 SV=1 Afp G3V6D0 25.1521 25.1563 25.1957 25.5825 20.9119 20.3875 20.221 20.7706
258 |Alpha-kinase 2 OS=Rattus norvegicus OX=10116 GN=Alpk2 PE=4 SV=3 Alpk2 FILTG2 17.8497 17.1432 16.2031 18.7193 20.3398 20.9675 19.2853 18.9582
259 |Alpha-kinase 3 OS=Rattus norvegicus OX=10116 GN=Alpk3 PE=1 SV=2 Alpk3 D3ZH28 15.7401 15.3815 16.0691 16.6917 15.923 17.5139 16.4163|NaN

260 |Alpha-parvin OS=Rattus norvegicus OX=10116 GN=Parva PE=1 SV=1 Parva G3V818 15.355 17.1655 17.7819 15.5465 20.4835 20.7587 21.2273 20.8756
261 |Alpha-soluble NSF attachment protein OS=Rattus norvegicus OX=10116 GN=Napa PE=1 SV=2 Napa P54921 20.7623 20.5814 20.9099 20.642 22.7719 22.8476 22.5447 22.6017
262 |Alpha-synuclein OS=Rattus norvegicus OX=10116 GN=Snca PE=1 SV=1 Snca P37377 20.2383 18.8465 20.1319 19.6381 17.554 18.0951 16.9964 16.8823
263 |Alpha-tubulin N-acetyltransferase 1 OS=Rattus norvegicus OX=10116 GN=Atatl PE=1 SV=1 Atatl Q6MGI11 NaN NaN NaN NaN 17.2408|NaN 17.3294 16.9793
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264 | Aly/REF export factor OS=Rattus norvegicus OX=10116 GN=Alyref PE=1 SV=1 Alyref D3ZXH7 NaN NaN NaN NaN NaN NaN NaN NaN

265 |Ameloblastin OS=Rattus norvegicus OX=10116 GN=Ambn PE=2 SV=1 Ambn Q62840 17.8232 18.4389 18.0279 19.5319|NaN NaN 19.1264 18.9707
266 |Amino acid transporter OS=Rattus norvegicus OX=10116 GN=Slcla5 PE=1 SV=3 Slcla5 D37J25 17.0707 16.3316 16.6072 17.6843|NaN NaN NaN NaN

267 |Aminoacyl tRNA synthase complex-interacting multifunctional protein 2 OS=Rattus norvegicus OX=10116 GN=Aimp2 PE=] Aimp2 Q32PX2 19.0984 18.168 18.5531 18.5326 22.4754 22.1938 22.6571 22.6138
268 |Aminoacyl tRNA synthetase complex-interacting multifunctional protein 1 OS=Rattus norvegicus OX=10116 GN=Aimp1 PE Aimpl Q4G079 18.5395 18.3147 18.1685 17.7102 23.6724 23.4253 23.6339 23.5914
269 |Aminoacylase-1A OS=Rattus norvegicus OX=10116 GN=Acyla PE=1 SV=1 Acyl Q6AYS7 NaN NaN NaN 14.4202 17.1647 17.0323 17.3751 16.4957
270 |Aminopeptidase B OS=Rattus norvegicus OX=10116 GN=Rnpep PE=1 SV=1 Rnpep G3V6V1 14.8074 15.7228 16.1924 14.9907 18.2564 21.5984 21.9155 21.5718
271 |Aminopeptidase N OS=Rattus norvegicus OX=10116 GN=Anpep PE=1 SV=2 Anpep P15684 18.4926 18.3778 18.6953 19.1037 19.2301 19.0958 18.1754 18.2352
272 |Aminopeptidase OS=Rattus norvegicus OX=10116 GN=Npepps PE=1 SV=1 Npepps FIM9V7 17.6474 18.4641 17.7501 18.8788 17.9643 21.8545 222612 22.1172
273 |Aminopeptidase-like 1 OS=Rattus norvegicus OX=10116 GN=Npepll PE=1 SV=2 Npepll D4A3E2 16.0516 16.5058 16.6718 16.0463 17.798NaN 18.8752 18.1378
274 |AMP deaminase 1 OS=Rattus norvegicus OX=10116 GN=Ampdl PE=1 SV=1 Ampdl P10759 19.5986 19.2738 18.7387 18.8063|NaN 17.2562 16.6921 17.8008
275 |AMP deaminase 2 OS=Rattus norvegicus OX=10116 GN=Ampd2 PE=1 SV=2 Ampd2 Q02356 NaN NaN NaN NaN NaN 17.966 18.5208|NaN

276 |Amylo-1, 6-glucosidase, 4-alpha-glucanotransferase (Glycogen debranching enzyme, glycogen storage disease type III) (Predi Agl D4AEH9 16.6182 15.9136 15.1524 18.1402 21.2882 21.6775 21.6104 21.313
277 |Amyloid-beta A4 precursor protein-binding family A member 3 OS=Rattus norvegicus OX=10116 GN=Apba3 PE=1 SV=2 Apba3 070248 NaN NaN NaN NaN NaN NaN NaN NaN

278 | Anamorsin OS=Rattus norvegicus OX=10116 GN=Ciapinl PE=1 SV=1 Ciapinl Q5XID1 19.4475 18.3239 18.5971 18.2426 22.2998 21.6029 21.7988 21.6011
279 |Anaphase promoting complex subunit 1 (Predicted) OS=Rattus norvegicus OX=10116 GN=Anapcl PE=1 SV=2 Anapcl F1M801 19.1669 19.3329 18.5496 18.1241 18.9528 18.6618 18.7653 18.7278
280 |Anaphase promoting complex subunit 7 (Predicted) OS=Rattus norvegicus OX=10116 GN=Anapc7 PE=1 SV=1 Anapc7 D3ZIT4 NaN NaN NaN NaN NaN 16.2616 16.1468 16.0562
281 |Androgen-binding protein (Fragment) OS=Rattus norvegicus OX=10116 GN=Apbh PE=2 SV=1 Apbh D2X741 19.5688 19.9082 20.3438 19.8752 16.3372|NaN 15.3516|NaN

282 |Angio-associated migratory protein (Predicted) OS=Rattus norvegicus OX=10116 GN=Aamp PE=1 SV=1 Aamp G3V7V2 NaN NaN NaN NaN 16.239 17.5189 18.1574 16.8973
283 |Angiopoietin-like 3 OS=Rattus norvegicus OX=10116 GN=Angptl3 PE=1 SV=1 Angptl3 F7FHPO 17.1297 16.9693 17.4207|NaN NaN NaN NaN NaN

284 |Angiopoietin-like 6 OS=Rattus norvegicus OX=10116 GN=Angptl6 PE=1 SV=1 Angptl6 B2RYM1 17.8445 17.0394 16.9799 16.1265 16.6132|NaN 16.3289 16.7648
285 | Angiotensinogen OS=Rattus norvegicus OX=10116 GN=Agt PE=1 SV=1 Agt P01015 23.7919 24.2447 24.4333 23.343 20.707 20.1575 19.8028 19.7358
286 |Anillin, actin-binding protein OS=Rattus norvegicus OX=10116 GN=Anln PE=1 SV=3 Anln D4A0V6 16.6107 17.1146 16.6793 16.9045|NaN NaN NaN NaN

287 |Anion exchange protein OS=Rattus norvegicus OX=10116 GN=Slc4al PE=1 SV=1 Slc4al F8WFT7 25.2599 25.3069 24.6385 25.351 20.3907 19.2689 19.1231 19.3187
288 |Anionic trypsin-1 OS=Rattus norvegicus OX=10116 GN=Prss1 PE=1 SV=1 Prss1 P00762 20.4838 19.7051 20.1707 20.8092|NaN NaN NaN NaN

289 |Ankycorbin OS=Rattus norvegicus OX=10116 GN=Rail4 PE=1 SV=2 Rail4 Q5U312 16.8377 16.7048 17.2081 16.5465 20.5071 20.2982 20.2975 20.198
290 |Ankyrin 1 OS=Rattus norvegicus OX=10116 GN=Ankl PE=1 SV=1 Ank1 D37970 22.1838 22.2368 21.0639 22.3526 19.2171 19.5383 19.8251 19.3355
291 |Ankyrin repeat and FYVE domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Ankfyl PE=1 SV=3 Ankfyl D4Al1J6 13.6366|NaN NaN NaN NaN 16.4724 18.2126 15.8307
292 |Ankyrin repeat and LEM domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Anklel PE=4 SV=2 Anklel D4A332 19.7897 19.3549 19.2561 17.4827 19.6133 18.6432 19.2744 19.333
293 |Ankyrin repeat and MYND domain-containing 2 OS=Rattus norvegicus OX=10116 GN=Ankmy2 PE=1 SV=1 Ankmy2 A0A0G2K8N6 |NaN NaN NaN NaN NaN NaN NaN NaN

294 |Ankyrin repeat and SAM domain containing 1 (Predicted) OS=Rattus norvegicus OX=10116 GN=Anksla PE=1 SV=1 Anksla D4ACI12 15.7149|NaN NaN 18.2338 19.3833 19.7994 19.6582 19.5231
295 |Ankyrin repeat domain 17 OS=Rattus norvegicus OX=10116 GN=Ankrd17 PE=1 SV=1 Ankrd17 AOAO0G2JVW3 |NaN NaN NaN NaN 20.2796 20.3915 20.0662 19.8494
296 |Ankyrin-3 OS=Rattus norvegicus OX=10116 GN=Ank3 PE=1 SV=3 Ank3 070511 NaN NaN NaN NaN NaN NaN NaN NaN

297 |Annexin A1 OS=Rattus norvegicus OX=10116 GN=Anxal PE=1 S§V=2 Anxal P07150 22.3052 22.3983 22.2301 22.5598 22.0697 22.5349 22.0238 22.0577
298 |Annexin A2 OS=Rattus norvegicus OX=10116 GN=Anxa2 PE=1 S§V=2 Anxa2 Q07936 22.3561 23.5438 22.6002 22.1788 25.15 24.8499 24.8635 24.9121
299 |Annexin A3 OS=Rattus norvegicus OX=10116 GN=Anxa3 PE=1 SV=4 Anxa3 P14669 NaN 16.8836 16.4676 15.7377 17.2279 18.2469 17.5074 17.7918
300 |Annexin A5 OS=Rattus norvegicus OX=10116 GN=Anxa5 PE=1 S§V=3 Anxa5 P14668 19.6751 21.1855 21.0106 21.1377 22.9453 22.8927 22.5957 22.4776
301 |Annexin OS=Rattus norvegicus OX=10116 GN=Anxall PE=1SV=1 Anxall Q5X177 17.461 18.1067 17.949 16.4499 23.2877 22.6399 23.3108 23.2191
302 |Annexin OS=Rattus norvegicus OX=10116 GN=Anxa4 PE=1 SV=1 Anxa4 Q5U362 NaN NaN NaN NaN 17.8723|NaN 18.5697 18.145
303 |Annexin OS=Rattus norvegicus OX=10116 GN=Anxa6 PE=1 SV=1 Anxa6 Q6IMZ3 21.1047 21.9493 21.795 20.4945 25.3037 25.2215 25.2229 25.3797
304 |Annexin OS=Rattus norvegicus OX=10116 GN=Anxa7 PE=1 S§V=1 Anxa7 Q6IR]7 18.9755 19.5281 19.6437 18.366 22.4018 21.2006 21.9465 22.141
305 |Antisecretory factor OS=Rattus norvegicus OX=10116 GN=Psmd4 PE=1 SV=1 Psmd4 088321 18.6568 18.6496 18.8171 18.7633 23.6486 23.2152 23.591 23.8145
306 |AP complex subunit beta OS=Rattus norvegicus OX=10116 GN=Aplbl PE=1 SV=3 Aplbl G3VINS 16.2483 17.3606 16.3194 16.8423 21.6803 20.8303 20.8535 21.0787
307 |AP complex subunit sigma OS=Rattus norvegicus OX=10116 GN=Aplsl PE=1 SV=1 Aplsl B5DFI3 NaN NaN NaN NaN 14.539(NaN 18.2199 18.0973
308 |AP complex subunit sigma OS=Rattus norvegicus OX=10116 GN=Ap3s1 PE=1 SV=1 Ap3sl G3V9IY9 14.6297|NaN NaN NaN 15.7032 17.7677 17.8855 17.9869
309 |AP complex subunit sigma OS=Rattus norvegicus OX=10116 GN=Ap3s2 PE=1 SV=1 Ap3s2 AO0A0G2K302 |NaN NaN NaN NaN 18.1313 18.2481 17.768 17.6688
310 |AP-1 complex subunit mu-1 OS=Rattus norvegicus OX=10116 GN=AplmI PE=1 SV=3 Aplml Q32Q06 18.9126|NaN NaN NaN 19.5576 17.8338 18.362 19.1124
311 |AP-2 complex subunit alpha OS=Rattus norvegicus OX=10116 GN=Ap2al PE=1 SV=1 Ap2al D3ZUY8 18.964 19.4251 18.8429 20.5095 22.1118 21.7548 21.5454 21.5688
312 |AP-2 complex subunit alpha OS=Rattus norvegicus OX=10116 GN=Ap2a2 PE=1 SV=1 Ap2a2 Q66HM2 23.181 23.1166 22.8078 21.1562 23.3249 23.0095 22.7455 22,9124
313 |AP-2 complex subunit beta OS=Rattus norvegicus OX=10116 GN=Ap2b1 PE=1 SV=1 Ap2bl P62944 19.8583 19.9123 19.303 19.1927 24.3071 24.0721 23.769 23.7033
314 |AP-2 complex subunit mu OS=Rattus norvegicus OX=10116 GN=Ap2mI PE=1 SV=1 Ap2ml P84092 19.588 19.1846 18.5021 15.2774 22.8761 22.7121 22.5036 22.5492
315 |AP2-associated protein kinase 1 OS=Rattus norvegicus OX=10116 GN=Aakl PE=1 SV=2 Aakl F1LRI7 23.7463 23.793 22.0585 23.0579 23.812 23.999 23.6695 23.8134
316 |AP-3 complex subunit beta OS=Rattus norvegicus OX=10116 GN=Ap3b1 PE=1 SV=1 Ap3bl A0A0G2JWD6 19.7462 19.4132 19.1638 19.8627 22.0174 21.5236 21.5848 21.4811
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317 |AP-3 complex subunit mu-1 OS=Rattus norvegicus OX=10116 GN=Ap3mI PE=1 SV=1 Ap3ml P53676 16.0586 17.7003 15.6614 15.8135 19.9509 19.6406 19.7275 19.7685
318 |AP-4 complex subunit mu-1 OS=Rattus norvegicus OX=10116 GN=Ap4m1I PE=1 SV=1 Ap4ml Q2PWTS NaN NaN NaN NaN NaN NaN NaN NaN

319 |Api5 protein OS=Rattus norvegicus OX=10116 GN=Api5 PE=1 S§V=1 Api5 B1IWC49 NaN NaN NaN NaN 20.9007 19.4436 20.1282 19.7553
320 |Apolipoprotein A-I OS=Rattus norvegicus OX=10116 GN=Apoal PE=1 SV=2 Apoal P04639 29.2852 29.106 29.243 28.7279 26.9187 26.0347 26.235 26.5566
321 |Apolipoprotein A-II OS=Rattus norvegicus OX=10116 GN=Apoa2 PE=2 SV=1 Apoa2 P04638 27.0079 25.3791 27.0053 26.9811 23.9021 23.638 24.0336 24.6817
322 |Apolipoprotein A-IV OS=Rattus norvegicus OX=10116 GN=Apoa4 PE=1 SV=2 Apoad P02651 30.3191 30.406 30.1093 30.0767 27.1654 26.3806 26.0428 26.2225
323 |Apolipoprotein A-V OS=Rattus norvegicus OX=10116 GN=Apoa5 PE=1 SV=1 Apoa5 AOAOH2UHP7 18.6784 17.2434 18.5017 17.7889 21.6731 20.6366 21.2502 21.1153
324 |Apolipoprotein B editing complex 2 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Apobec2 PE=1 SV=1|  Apobec2 B4F789 15.3558 15.6009 15.9891 15.1932 22.8257 221724 22.6751 22.7507
325 |Apolipoprotein B-100 OS=Rattus norvegicus OX=10116 GN=Apob PE=1 SV=1 Apob FIM6Z1 29.2603 28.5976 28.7578 28.8451 25.4774 24.7092 24.4454 24.5916
326 |Apolipoprotein C-I OS=Rattus norvegicus OX=10116 GN=Apocl PE=3 SV=1 Apocl P19939 27.7958 27.4485 27.3402 27.6868 23.9835 24.2858 23.7908 24.2314
327 |Apolipoprotein C-II (Predicted) OS=Rattus norvegicus OX=10116 GN=Apoc2 PE=1 SV=1 Apoc2 G3V8D4 27.7453 27.6529 27.495 27.4644 25.7765 25.1592 25.1541 25.5142
328 |Apolipoprotein C-III OS=Rattus norvegicus OX=10116 GN=Apoc3 PE=1 SV=1 Apoc3 A0A0G2K8Q1 25.5645 25.5686 25.6731 26.2592 22.929 22.6484 22.5364 22.8629
329 |Apolipoprotein C-IV OS=Rattus norvegicus OX=10116 GN=Apoc4 PE=2 SV=2 Apocd P55797 25.768 25.8971 26.0417 26.4632 224725 21.4909 21.5824 21.6756
330 |Apolipoprotein D OS=Rattus norvegicus OX=10116 GN=Apod PE=3 SV=1 Apod MOR4S2 20.2209 20.6094 20.1471 19.6448 15.5426 17.2387 15.5579 14.9804
331 |Apolipoprotein E OS=Rattus norvegicus OX=10116 GN=Apoe PE=1 SV=1 Apoe A0A0G2K151 28.4553 28.0658 28.0939 27.9884 25.8756 25.7251 25.46 25.6407
332 |Apolipoprotein F OS=Rattus norvegicus OX=10116 GN=Apof PE=2 SV=1 Apof Q5M889 18.7409 19.6791 19.7952 17.8587 17.6377 18.5542 18.5476 17.7529
333 |Apolipoprotein H OS=Rattus norvegicus OX=10116 GN=Apoh PE=1 SV=1 Apoh Q5I0M1 26.3871 25.9977 26.566 26.5672 23.6991 23.7524 23.028 23.8298
334 |Apolipoprotein M OS=Rattus norvegicus OX=10116 GN=Apom PE=1 SV=2 Apom P14630 24.9349 24.5554 25.1204 25.2071 22.5233 22.2888 22.6168 22.9385
335 |Apolipoprotein N OS=Rattus norvegicus OX=10116 GN=Apon PE=1 SV=1 Apon Q5M890 23.199 22.0803 22.7655 22.8055 19.4245 15.305 18.7484 19.0541
336 |Apoptosis and caspase activation inhibitor OS=Rattus norvegicus OX=10116 GN=Aven PE=1 SV=1 Aven D3Z7853 NaN NaN NaN NaN NaN NaN NaN NaN

337 |Apoptosis regulator BAX OS=Rattus norvegicus OX=10116 GN=Bax PE=1 SV=1 Bax G3V8T9 14.8345|NaN 15.1065 14.6572 21.2272 20.3135 20.7476 20.7708
338 |Apoptosis-inducing factor 1, mitochondrial OS=Rattus norvegicus OX=10116 GN=Aifm1 PE=1 SV=1 Aifml QIJM53 18.8768 18.375 17.9304|NaN NaN 17.025 16.8076 16.0441
339 |Aquaporin-1 OS=Rattus norvegicus OX=10116 GN=Aqp1 PE=1 SV=4 Agpl P29975 18.7636 19.165 19.0344 18.8438 21.4689 21.0582 20.8935 21.1891
340 |ARF GTPase-activating protein GIT1 OS=Rattus norvegicus OX=10116 GN=Gitl PE=1 SV=1 Gitl Q97272 22.4538 23.3049 21.9655 22.8073 22.7916 23.4846 23.3734 22.9585
341 |Arfaptin-1 OS=Rattus norvegicus OX=10116 GN=Arfipl PE=1 SV=1 Arfipl QI9JHU5 16.7395 17.431|NaN NaN 20.2365 20.5715 20.2738 20.8869
342 |Arf-GAP domain and FG repeat-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Agfgl PE=1 SV=1 Agfgl Q4KLH5 NaN NaN NaN NaN 21.2407 20.0492 20.7599 20.7976
343 | ArfGAP with FG repeats 2 OS=Rattus norvegicus OX=10116 GN=Agfg2 PE=1 SV=1 Agfg2 AOA0G2K7G2 |NaN NaN NaN NaN 19.7022 18.8915 19.6476 19.4487
344 |ArfGAP with GTPase domain, ankyrin repeat and PH domain 3 OS=Rattus norvegicus OX=10116 GN=Agap3 PE=4 SV=1 Agap3 A0A0G2JZ83 |NaN NaN 14.7206|NaN NaN 15.9655|NaN NaN

345 | ArfGAP with RhoGAP domain, ankyrin repeat and PH domain 1 OS=Rattus norvegicus OX=10116 GN=Arap1 PE=1 SV=1 Arapl F1LM60 15.3398|NaN NaN NaN NaN 15.7371|NaN NaN

346 |ArfGAP with RhoGAP domain, ankyrin repeat and PH domain 2 OS=Rattus norvegicus OX=10116 GN=Arap2 PE=1 SV=1 Arap2 AOAOG2K719 [NaN NaN NaN NaN NaN NaN NaN NaN

347 |ArfGAP with SH3 domain, ankyrin repeat and PH domain 2 OS=Rattus norvegicus OX=10116 GN=Asap2 PE=1 SV=1 Asap2 A0A0G2K808 25.1304 26.4434 24.9988 23.841 24.5021 24.7686 24.451 24.4411
348 |Arginase-1 OS=Rattus norvegicus OX=10116 GN=Argl PE=1 SV=2 Argl P07824 18.6522 20.9401 18.3927 19.3435 17.5027 17.7393 17.7623 18.3828
349 |Arginine--tRNA ligase, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Rars PE=1 SV=2 Rarsl P40329 17.5194 16.8578 19.0052 18.8833 23.8004 23.4714 23.8155 23.7038
350 |Argininosuccinate lyase OS=Rattus norvegicus OX=10116 GN=As| PE=2 SV=1 Asl P20673 NaN NaN NaN NaN NaN NaN NaN NaN

351 |Arginyl-tRNA--protein transferase 1 OS=Rattus norvegicus OX=10116 GN=Atel PE=1 SV=1 Atel D4A2N1 NaN NaN NaN NaN 17.6481 18.6163 18.3138 17.7596
352 |Armadillo repeat containing 6 OS=Rattus norvegicus OX=10116 GN=Armc6 PE=1 SV=1 Armc6 B2RYL4 16.8004 16.7348 16.4369 17.6449 19.2222 19.6303 20.3553 20.8064
353 |Armadillo repeat-containing 8 OS=Rattus norvegicus OX=10116 GN=Armc8 PE=1 SV=2 Armc8 F1M943 NaN NaN NaN NaN 18.8811 16.9187 18.6391 18.372
354 |Armadillo repeat-containing X-linked protein 3 OS=Rattus norvegicus OX=10116 GN=Armcx3 PE=1 SV=1 Armcx3 A0A0G2KAU2 |NaN NaN NaN NaN NaN NaN NaN NaN

355 |ARPI actin-related protein 1 homolog B OS=Rattus norvegicus OX=10116 GN=Actrlb PE=1 SV=1 Actrlb B2RY]J7 NaN NaN NaN NaN 19.4456 20.1137 19.9588 19.1647
356 |ARPI10 actin-related protein 10 homolog (S. cerevisiae) OS=Rattus norvegicus OX=10116 GN=Actr10 PE=1 SV=1 Actrl0 Q5M9F7 NaN NaN NaN 16.9929 20.0296 20.3996 20.8476 20.4469
357 |Arp2/3 complex 34 kDa subunit OS=Rattus norvegicus OX=10116 GN=Arpc2 PE=1 SV=1 Arpc2 AOA0G2K9A2 16.2191 16.4099 15.2477 14.4669 19.2758 18.802 19.7004 19.6877
358 |Arsenite methyltransferase OS=Rattus norvegicus OX=10116 GN=As3mt PE=1 SV=1 As3mt Q8VHT6 18.4163|NaN NaN 17.5741 20.4289 20.05 20.3949 20.5991
359 |Aryl hydrocarbon receptor nuclear translocator OS=Rattus norvegicus OX=10116 GN=Arnt PE=1 SV=1 Arnt FILMF9 20.985 19.685 19.9425 21.3742 16.5181|NaN 15.2977|NaN

360 |Asparagine synthetase domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Asnsdl PE=4 SV=1 Asnsdl D3ZWR3 NaN NaN NaN NaN NaN NaN NaN NaN

361 |Asparaginyl-tRNA synthetase OS=Rattus norvegicus OX=10116 GN=Nars PE=1 SV=2 Narsl FILPVO 20.1837 19.9877 19.9933 18.6461 21.8237 222712 22.6249 22.5886
362 |Aspartate aminotransferase, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Gotl PE=1 SV=3 Gotl P13221 16.5599 16.5253 18.0416 16.4311 21.2344 21.5653 21.5283 21.1185
363 |Aspartate aminotransferase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Got2 PE=1 SV=2 Got2 P00507 17.7415 19.1569 17.0038 15.8685 19.8394 22.1912 21.3619 21.5622
364 |Aspartate-beta-hydroxylase OS=Rattus norvegicus OX=10116 GN=Asph PE=1 SV=1 Asph A0A096MKEO 14.3461 15.1109 13.7416|NaN 16.974 17.458 16.7695 17.2921
365 |Aspartate--tRNA ligase, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Dars PE=1 SV=1 Darsl P15178 19.0435 18.4487 18.2097 19.89 24.1184 23.8312 24.2951 24.3976
366 |Aspartyl aminopeptidase OS=Rattus norvegicus OX=10116 GN=Dnpep PE=1 SV=1 Dnpep Q4V8H5 19.0881 19.0434 19.016 20.3406 21.5233 22.5679 22.6325 22.1644
367 |Asporin OS=Rattus norvegicus OX=10116 GN=Aspn PE=1 SV=1 Aspn Q5XIH1 18.1963 17.5913 18.2715 19.3743 17.1638 17.8346 18.1603 17.8487
368 |ASPSCRI, UBX domain-containing tether for SLC2A4 OS=Rattus norvegicus OX=10116 GN=Aspscrl PE=1 SV=2 Aspscrl FILR71 NaN 14.2831|NaN NaN 16.8896 16.4822 17.0189|NaN

369 |Astrocytic phosphoprotein PEA-15 OS=Rattus norvegicus OX=10116 GN=Peal5 PE=1 SV=1 Peal5 Q5U318 NaN NaN NaN 15.3773 20.4077 18.8138 19.3458 19.5458
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370 |Ataxin 2 OS=Rattus norvegicus OX=10116 GN=Atxn2 PE=1 SV=3 Atxn2 FIMO049 16.8427 16.8061 16.4648 17.2206 20.935 21.408 21.0349 20.5858
371 |Ataxin 2-like OS=Rattus norvegicus OX=10116 GN=Atxn2l PE=1 SV=1 Atxn2l B3DMA1 18.5174 17.1616 19.1491 18.8786 21.9268 22.764 22.208 22.0165
372 |Ataxin 7-like 3B OS=Rattus norvegicus OX=10116 GN=Atxn7I3b PE=1 SV=1 Atxn713b D3ZFQl NaN NaN NaN NaN NaN NaN NaN NaN

373 | Ataxin-10 OS=Rattus norvegicus OX=10116 GN=Atxn10 PE=1 S§V=1 Atxnl0 QOER24 19.2928 18.737 18.5872 20.5618 23.2242 22.5601 23.5936 23.2071
374 |Atlastin GTPase 2 OS=Rattus norvegicus OX=10116 GN=Atl2 PE=1 SV=1 Atl2 F1LQ09 NaN NaN NaN NaN NaN NaN NaN NaN

375 |ATP synthase F(0) complex subunit B1, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5pb PE=1 SV=1 Atp5pb P19511 17.8627 18.7089 18.0097 16.1001 20.5773 22.1378 21.5226 21.8149
376 |ATP synthase mitochondrial F1 complex assembly factor 1 OS=Rattus norvegicus OX=10116 GN=Atpafl PE=1 SV=1 Atpafl D3ZY50 NaN NaN NaN NaN 16.7979 15.805 15.9072 16.2253
377 |ATP synthase protein 8 OS=Rattus norvegicus OX=10116 GN=Mt-atp8 PE=1 SV=2 mt-Atp8 P11608 19.4559 21.9188 19.086 19.8101 19.3024 21.6501 21.2803 21.1076
378 |ATP synthase subunit alpha OS=Rattus norvegicus OX=10116 GN=Atp5fla PE=1 SV=1 Atp5fla F1LPO5 22.8563 22.7345 22.2467 22.0451 24.3178 25.8434 25.5566 25.6133
379 |ATP synthase subunit beta OS=Rattus norvegicus OX=10116 GN=Atp5fl1b PE=1 SV=1 Atp5flb G3V6D3 22.6098 22.7217 21.6596 21.835 24.1855 25.6798 25.5335 25.747
380 |ATP synthase subunit d, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5pd PE=1 SV=3 Atp5pd P31399 20.0747 20.3934 19.0766 19.4433 22.0086 23.3872 22.8391 23.3583
381 |ATP synthase subunit delta, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5fld PE=1 SV=1 Atp5fld G3V7Y3 18.3756 18.7515 18.1558 16.8491 21.9089 22.855 22.2934 22.4739
382 |ATP synthase subunit e, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5me PE=1 SV=3 Atp5me P29419 17.996 18.8844 17.7007 18.025 20.2925 21.607 21.3523 21.5565
383 |ATP synthase subunit epsilon, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5fle PE=1 SV=2 Atp5fle P29418 16.1813 16.9991 15.9304|NaN 19.1674 20.8592 20.5272 20.4997
384 |ATP synthase subunit f, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5mf PE=1 SV=1 Atp5mf D3ZAF6 16.6538 17.1587 15.9678 20.2087 18.0264 19.8534 19.439 19.6385
385 |ATP synthase subunit g, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5mg PE=1 SV=2 Atp5mg Q6PDU7 17.5666 17.5919 16.2589|NaN 19.7511 21.9543 21.681 21.9918
386 |ATP synthase subunit O, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5po PE=1 SV=1 Atp5po Q06647 19.1758 20.225 19.2875 18.7309 22.1935 23.5571 23.1559 23.4751
387 |ATP synthase-coupling factor 6, mitochondrial OS=Rattus norvegicus OX=10116 GN=Atp5pf PE=1 SV=1 Atp5pf P21571 17.8408 17.4465 16.1976 17.707 20.0678 21.4019 21.0304 21.1838
388 |ATPase Asnal OS=Rattus norvegicus OX=10116 GN=Asnal PE=1 SV=1 Get3 G3V9T7 NaN NaN NaN 17.2848 22.0292 21.1715 21.4083 21.4678
389 |ATPase H+-transporting V1 subunit A OS=Rattus norvegicus OX=10116 GN=Atp6vla PE=1 SV=1 Atp6vla D4A133 16.7599 16.7791 16.5041 19.3947 19.7859 20.5724 21.0129 21.1767
390 |ATPase H+-transporting V1 subunit D OS=Rattus norvegicus OX=10116 GN=Atp6vld PE=1 SV=1 Atpévld Q6P503 NaN 16.0087 16.3117 16.9389 16.982 19.3236 18.6271 19.0472
391 |ATPase, H+ transporting, V1 subunit E isoform 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Atp6vlel PE=1SV{ Atp6vlel G3V7L8 17.3722 17.6335 17.5131 17.4417 20.2466 20.4362 21.4734 21.0186
392 |ATP-binding cassette sub-family D member 3 OS=Rattus norvegicus OX=10116 GN=Abcd3 PE=1 SV=3 Abcd3 P16970 15.3047 14.8614 14.461 15.1102 15.506 18.5296|NaN 18.7661
393 |ATP-binding cassette subfamily E member 1 OS=Rattus norvegicus OX=10116 GN=Abcel PE=1 SV=1 Abcel D3ZD23 17.3269 17.7916 17.6462 17.4683 20.1281 19.0399 20.06 19.7734
394 |ATP-binding cassette sub-family F member 1 OS=Rattus norvegicus OX=10116 GN=Abcfl PE=1 SV=1 Abcfl Q6MG08 13.2406 14.3144 14.2037 16.4287 21.2508 21.7047 21.9032 21.7983
395 |ATP-binding cassette subfamily F member 2 OS=Rattus norvegicus OX=10116 GN=Abcf2 PE=1 SV=1 Abcf2 A2VD14 NaN 20.5772 20.3127 17.9276 19.15 19.5073 19.104 18.9728
396 |ATP-binding cassette sub-family F member 3 OS=Rattus norvegicus OX=10116 GN=Abcf3 PE=2 SV=1 Abcf3 Q66H39 15.3703 17.6071 15.8546 16.008 21.5425 21.1993 20.8512 20.9663
397 |ATP-citrate synthase OS=Rattus norvegicus OX=10116 GN=Acly PE=1 SV=1 Acly G3V9G4 15.5135 16.6185 15.2476 15.9469 18.9287 18.6308 19.4209 19.0551
398 |ATP-dependent 6-phosphofructokinase OS=Rattus norvegicus OX=10116 GN=Pfkm PE=1 SV=1 Pfkm AOA0G2KBC7 21.7061 21.7307 21.2378 21.2355 26.2804 25.6737 26.1845 25.9097
399 |ATP-dependent 6-phosphofructokinase, liver type OS=Rattus norvegicus OX=10116 GN=Pfkl PE=1 SV=3 Pfkl P30835 16.9092 16.0062 15.5016 15.4145 21.2806 21.9413 23.1928 224197
400 |ATP-dependent 6-phosphofructokinase, platelet type OS=Rattus norvegicus OX=10116 GN=Pfkp PE=1 SV=2 Pfkp P47860 19.6434 19.8246 19.7175 17.8011 25.6941 25218 25.8786 25.7149
401 |ATP-dependent RNA helicase DDX1 OS=Rattus norvegicus OX=10116 GN=Ddx1 PE=1 SV=1 Ddx1 Q641Y8 18.2634 18.1603 14.0032 18.4915 21.9833 21.1059 21.0251 21.0071
402 |Atrial natriuretic peptide receptor 3 OS=Rattus norvegicus OX=10116 GN=Npr3 PE=2 SV=1 Npr3 P41740 NaN NaN NaN NaN 17.1304 17.187 16.6317 17.3277
403 [Attractin OS=Rattus norvegicus OX=10116 GN=Atrn PE=2 SV=1 Atrn Q99]86 17.9052 18.1418 18.1814 17.4106 18.7871 17.7189 17.7391 17.5998
404 |Autophagy protein 5 OS=Rattus norvegicus OX=10116 GN=Atg5 PE=2 SV=1 Atg5 Q3MQ06 NaN NaN NaN NaN 16.3925 16.2833 16.2712 16.57
405 |Autophagy-related 16-like 1 OS=Rattus norvegicus OX=10116 GN=Atgl6ll PE=1 SV=1 Atgloll A0A0G2K9U6 |NaN NaN NaN NaN NaN NaN NaN NaN

406 |Baculoviral IAP repeat-containing 6 OS=Rattus norvegicus OX=10116 GN=Birc6 PE=1 SV=1 Birc6é AO0A0G2]Z53 17.5578 15.1758 16.6575 18.2026 19.9031 20.5606 20.4923 19.9708
407 |BAG family molecular chaperone regulator 5 OS=Rattus norvegicus OX=10116 GN=Bag5 PE=1 SV=1 Bag5 Q5QJCY 14.8693|NaN 13.7151|NaN 19.3876 18.6093 18.9493 18.681
408 |Band 3 anion transport protein OS=Rattus norvegicus OX=10116 GN=Slc4al PE=1 SV=3 Slcdal P23562 19.1495 19.1315 18.6583 19.4469|NaN NaN NaN NaN

409 |Band 4.1-like protein 1-like OS=Rattus norvegicus OX=10116 GN=Epb4111 PE=1 SV=1 Epb4111 A0A0G2KOF3 16.9783 15.3045 16.5973 17.8058 16.8855 16.0538 15.6177 16.2829
410 |Barrier-to-autointegration factor OS=Rattus norvegicus OX=10116 GN=Banfl PE=1 SV=1 Banfl QIRIT1 22.3011 21.6737 21.3001 21.2716 21.8598 23.6548 22.8943 22.2817
411 |Basal cell adhesion molecule OS=Rattus norvegicus OX=10116 GN=Bcam PE=2 SV=1 Bcam QIESS6 20.0684 19.8239 19.5285 19.4089 21.6103 21.603 21.4139 21.3632
412 |Basic leucine zipper and W2 domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Bzwl PE=1 SV=1 Bzwl Q6P7P5 NaN 16.3813 17.3609 18.0785 21.1342 21.2625 21.544 20.8865
413 |Basic leucine zipper and W2 domain-containing protein 2 OS=Rattus norvegicus OX=10116 GN=Bzw2 PE=1 SV=1 Bzw2 QIWTT7 17.001 17.4721 16.5665 18.2427 22.555 21.7424 22.4837 21.8645
414 [Basigin OS=Rattus norvegicus OX=10116 GN=Bsg PE=1 SV=2 Bsg P26453 18.5676 19.2113 18.7905 18.6932 22.9109 22,9735 22.639 22.6816
415 |B-cell receptor-associated protein 29 OS=Rattus norvegicus OX=10116 GN=Bcap29 PE=1 SV=1 Bcap29 Q5XIU4 NaN NaN NaN NaN 18.4814 18.6411 18.3755 18.0675
416 |B-cell receptor-associated protein 31 OS=Rattus norvegicus OX=10116 GN=Bcap31 PE=1 SV=1 Bcap31 Q6AY58 19.5316 17.9274 16.0331 20.6255 20.5812 21.0971 20.6803 20.863
417 |Bcl2-associated athanogene 2 OS=Rattus norvegicus OX=10116 GN=Bag2 PE=4 SV=2 Bag2 FILQH9 NaN NaN NaN NaN 16.6146 18.7513 18.7286 18.9744
418 |Bcl2-associated athanogene 3 OS=Rattus norvegicus OX=10116 GN=Bag3 PE=1 SV=1 Bag3 Q5U2U8 18.3848 18.4181 17.8711 17.8124 24.5346 24.5997 24.3317 24.0726
419 |Beta-1,4-galactosyltransferase 1 OS=Rattus norvegicus OX=10116 GN=B4galtl PE=1 SV=1 B4galtl G3V722 18.6945 15.7855 16.977 17.4012 16.1838 16.1281 16.2302|NaN

420 |Beta-2-microglobulin OS=Rattus norvegicus OX=10116 GN=B2m PE=1 SV=1 B2m P07151 21.1033 20.995 21.0867 19.5725 19.3753 19.4241 18.9446 19.6936
421 |Beta-adducin OS=Rattus norvegicus OX=10116 GN=Add2 PE=1 SV=1 Add2 F8WFS9 NaN NaN NaN NaN NaN NaN NaN NaN

422 [Beta-casein OS=Rattus norvegicus OX=10116 GN=Csn2 PE=3 SV=1 Csn2 G3VIR5 21.2826 19.9666 20.7965 15.6997 17.8756 17.7944 17.885 17.5395
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423 |Beta-defensin 4 OS=Rattus norvegicus OX=10116 GN=Defb4 PE=2 SV=1 Defb4 088514 17.7699|NaN 17.1754 18.7029|NaN NaN NaN NaN

424 |Beta-enolase OS=Rattus norvegicus OX=10116 GN=Eno3 PE=1 SV=3 Eno3 P15429 25.3012 25.6704 25.8987 25.9767 25.0499 24.9653 25.2301 25.2713
425 |BICD family-like cargo adaptor 1 OS=Rattus norvegicus OX=10116 GN=Bicdll PE=4 SV=1 Bicdll A0A0G2JY46 |NaN NaN NaN NaN NaN NaN NaN NaN

426 |Bifunctional epoxide hydrolase 2 OS=Rattus norvegicus OX=10116 GN=Ephx2 PE=1 SV=1 Ephx2 P80299 15.2321|NaN NaN NaN 19.1586 19.104 19.2006 18.8024
427 |Bifunctional purine biosynthesis protein PURH OS=Rattus norvegicus OX=10116 GN=Atic PE=1 SV=2 Atic 035567 18.534 17.7125 17.6256 18.2769 20.4595 20.5858 21.3889 21.1839
428 |Biliverdin reductase A OS=Rattus norvegicus OX=10116 GN=Blvra PE=1 SV=1 Blvra P46844 16.4238 16.6313 16.036 14.5546 20.5107 19.8036 20.1055 19.3202
429 |Biliverdin reductase A OS=Rattus norvegicus OX=10116 GN=Blvra PE=1 SV=1 Blvra Q6AZ33 NaN NaN NaN 15.9333 17.7475 16.6108 17.7106 18.2664
430 |Biliverdin reductase B OS=Rattus norvegicus OX=10116 GN=Blvrb PE=1 SV=1 Blvrb B5DF65 17.5679 18.1959 18.3275 17.8926 19.3848 19.1286 19.8392 19.4112
431 |Biogenesis of lysosome-related organelles complex-1 subunit 2 OS=Rattus norvegicus OX=10116 GN=Blocls2 PE=2 SV=1 Blocls2 Q32WR5 NaN NaN NaN NaN 17.0974 16.6654 16.8536 16.5781
432 |Biotinidase OS=Rattus norvegicus OX=10116 GN=Btd PE=1 SV=1 Btd AOA140TAI2 17.2378 17.5575 17.428 16.7911 15.9885 16.0158 15.5225|NaN

433 |Bleomycin hydrolase OS=Rattus norvegicus OX=10116 GN=Blmh PE=1 SV=1 Blmh A1ASL1 20.0369 21.2414 19.8629 23.5313 19.3742 19.9796 19.5603 19.5553
434 |Blood group Rh(D) polypeptide OS=Rattus norvegicus OX=10116 GN=Rhd PE=2 SV=1 Rhd 088298 16.461 16.5276|NaN 16.7936|NaN NaN NaN NaN

435 |Blood vessel epicardial substance OS=Rattus norvegicus OX=10116 GN=Bves PE=1 SV=2 Bves Q3BCU4 18.0632 17.9602 18.7135 18.5599 21.204 21.2878 20.8021 20.5502
436 |Bone marrow stromal cell-derived ubiquitin-like protein OS=Rattus norvegicus OX=10116 GN=Ubl7 PE=1 SV=1 Ubl7 Q6AY24 NaN NaN NaN NaN NaN NaN NaN NaN

437 |BPI fold-containing family A member 1 OS=Rattus norvegicus OX=10116 GN=Bpifal PE=2 SV=1 Bpifal Q8K414 NaN NaN NaN NaN NaN NaN NaN NaN

438 |BPI fold-containing family A member 2 OS=Rattus norvegicus OX=10116 GN=Bpifa2 PE=1 SV=1 Bpifa2 Q63471 17.8572|NaN 17.2355 21.4806|NaN NaN NaN 14.3492
439 |BPI fold-containing family A, member 2F OS=Rattus norvegicus OX=10116 GN=Bpifa2f PE=2 SV=1 Bpifa2f Q63550 19.9587 18.4742 20.6278 23.9529 16.1024|NaN 15.9057 16.1912
440 |BPI fold-containing family B member 1 OS=Rattus norvegicus OX=10116 GN=Bpifbl PE=4 SV=1 Bpifbl AOA140TAH2 21.6797 21.4232 21.0443 21.8856 18.3985 17.0931 17.8444 16.6425
441 |Brain acid soluble protein 1 OS=Rattus norvegicus OX=10116 GN=Baspl PE=1 SV=1 Baspl AOA0G2KIL8 19.792 20.3325 20.7977 19.8233 22.4077 22.1533 21.7204 22.2801
442 |Brain acid soluble protein 1 OS=Rattus norvegicus OX=10116 GN=Basp1l PE=1 SV=2 Baspl Q05175 NaN NaN NaN NaN 19.8486 19.7782 19.2517 19.3839
443 |Brain-specific angiogenesis inhibitor 1-associated protein 2-like protein 1 OS=Rattus norvegicus OX=10116 GN=Baiap2l1 PE{  Baiap2ll Q3KR97 NaN NaN NaN NaN NaN NaN NaN NaN

444 [Breast cancer anti-estrogen resistance protein 1 OS=Rattus norvegicus OX=10116 GN=Bcarl PE=1 §V=2 Bcarl D3ZE30 NaN 14.8428 14.9108|NaN 19.6566 19.1268 19.4287 19.3361
445 |Brefeldin A-inhibited guanine nucleotide-exchange protein 1 OS=Rattus norvegicus OX=10116 GN=Arfgefl PE=1 SV=1 Arfgefl D4A631 19.3675 18.9617 18.1736 19.3806 19.3433 17.3338 18.9303 18.9762
446 |BRICK1, SCAR/WAVE actin-nucleating complex subunit OS=Rattus norvegicus OX=10116 GN=Brkl PE=1 SV=1 Brkl D3ZUP5 NaN NaN NaN NaN 17.761 18.8307 18.4285 18.4374
447 |Bridging integrator 2 OS=Rattus norvegicus OX=10116 GN=Bin2 PE=1 SV=1 Bin2 Q68FR2 14.3434 15.5379 15.3951|NaN 15.1944 15.0534|NaN NaN

448 |Bridging integrator 3 OS=Rattus norvegicus OX=10116 GN=Bin3 PE=1 SV=3 Bin3 FILN96 NaN NaN 16.8547|NaN 18.5553|NaN NaN NaN

449 |BRISC and BRCA1-A complex member 1 OS=Rattus norvegicus OX=10116 GN=Babam1 PE=1 SV=1 Babam1 Q5XIJ6 14.3107 14.1441 14.517|NaN 20.4869 20.9328 20.694 20.501
450 |BRISC and BRCA1-A complex member 2 OS=Rattus norvegicus OX=10116 GN=Babam2 PE=1 SV=1 Babam2 Q6P7Q1 NaN NaN NaN 16.0165 17.2302 19.2054 19.2251 18.9036
451 |BROI1 domain-containing protein BROX OS=Rattus norvegicus OX=10116 GN=Brox PE=2 SV=1 Brox Q4V8K5 NaN NaN NaN NaN 18.3031 16.8373 18.8437 16.3727
452 |BSD domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Bsdcl PE=1 SV=3 Bsdcl D4A3M7 15.1384|NaN NaN NaN 16.2698 16.7089 17.4339 17.5556
453 |BTB (POZ) domain containing 1 OS=Rattus norvegicus OX=10116 GN=Btbd1 PE=2 SV=1 Btbd1 Q5RKI2 19.4012 19.1799 18.2624 19.1966 15.8355 18.2 17.2877 17.7974
454 |BUB3 mitotic checkpoint protein OS=Rattus norvegicus OX=10116 GN=Bub3 PE=1 SV=1 Bub3 Q4FZS2 16.4272 16.3985 16.8791|NaN 17.7306 19.0595 17.2697 17.5377
455 |BWK-1 OS=Rattus norvegicus OX=10116 GN=Gid8 PE=1 SV=1 Gid8 Q6YDNS NaN NaN NaN NaN NaN NaN NaN NaN

456 |BWK4 OS=Rattus norvegicus OX=10116 GN=Erp44 PE=1 SV=1 Erp44 Q5VLR5 19.9306 18.0976 18.8519 19.111 21.0666 21.7735 20.8375 21.1886
457 |Clqand TNF-related 3 OS=Rattus norvegicus OX=10116 GN=Clqtnf3 PE=2 SV=1 Clqtnf3 BIWCI1 18.2199 19.1033 19.2916 15.834|NaN 15.5251|NaN NaN

458 |Clr protein OS=Rattus norvegicus OX=10116 GN=Clr PE=1 SV=1 Clr B5DEH7 23.306 23.2209 23.0207 22.9396 20.0044 19.8174 19.763 19.662
459 |C-1-tetrahydrofolate synthase, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Mthfdl PE=1 SV=1 Mthfdl G3V6S5 21.7326 21.61 21.9158 21.5362 25.1313 25.0996 25.4405 25.2291
460 |C4b-binding protein alpha chain OS=Rattus norvegicus OX=10116 GN=C4bpa PE=1 SV=1 Cdbpa Q5M891 20.8562 21.5627 21.3722 20.7671 18.6665 18.8625 18.3188 18.862
461 |C4b-binding protein beta chain OS=Rattus norvegicus OX=10116 GN=C4bpb PE=1 SV=1 C4bpb AO0A5C5 17.0164 17.3458 18.2669 17.6344 15.1001|NaN NaN NaN

462 |Cadherin 11 OS=Rattus norvegicus OX=10116 GN=Cdh11 PE=1 SV=1 Cdhl11 FIMAH6 19.4118 17.2082 18.9017 18.9902 17.6931 17.9077 18.7234 18.429
463 |Cadherin 13 OS=Rattus norvegicus OX=10116 GN=Cdh13 PE=1 SV=1 Cdh13 Q8R490 NaN 14.9538|NaN NaN 18.2838 18.9582 19.034 19.1009
464 |Cadherin 15 OS=Rattus norvegicus OX=10116 GN=Cdh15 PE=2 SV=1 Cdhl15 Q75NI5 19.8697 18.942 19.6826 20.2185 17.5164 17.5792|NaN 15.6128
465 |Cadherin 5 OS=Rattus norvegicus OX=10116 GN=Cdh5 PE=1 SV=2 Cdh5 FIM7E5 24.2731 23.6646 23.7812 23.8733 21.5069 20.8255 20.4562 21.2457
466 |Cadherin-1 OS=Rattus norvegicus OX=10116 GN=Cdhl PE=1 SV=1 Cdh1 QIR0T4 17.7176 17.2864 15.5589 16.5189|NaN 15.3897 16.4837 19.109
467 |Cadherin-2 OS=Rattus norvegicus OX=10116 GN=Cdh2 PE=1 SV=1 Cdh2 G3V803 NaN NaN 14.4234|NaN 19.3238 18.8924 18.7662 19.6603
468 |Cadherin-6 OS=Rattus norvegicus OX=10116 GN=Cdh6 PE=1 SV=3 Cdhé6 FILQPS8 16.8268 15.9783 17.0102 16.7864 17.3532|NaN NaN 17.1218
469 |Calcipressin-1 OS=Rattus norvegicus OX=10116 GN=Rcanl PE=2 SV=1 Rcanl Q6IN33 NaN NaN NaN 17.0999 17.2774|NaN 16.3728 15.7925
470 |Calcium and integrin-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Cibl PE=1 SV=3 Cibl QIR010 16.0626 15.4999 15.9706|NaN 16.1356|NaN 15.9712|NaN

471 |Calcium/calmodulin-dependent protein kinase kinase 2 OS=Rattus norvegicus OX=10116 GN=Camkk2 PE=1 SV=3 Camkk2 FILPT4 18.5001 20.0172 16.694 15.7769 15.5767 19.4399 17.1322 16.6794
472 |Calcium/calmodulin-dependent protein kinase type 1 OS=Rattus norvegicus OX=10116 GN=Camkl PE=1 SV=2 Camk1 Q63450 16.7708|NaN 16.2191|NaN 19.8745 19.2497 20.0408 19.8282
473 |Calcium/calmodulin-dependent protein kinase type II subunit beta OS=Rattus norvegicus OX=10116 GN=Camk2b PE=1 SVs{  Camk2b FILNI8 NaN NaN NaN NaN 19.0138 19.36 19.1419 18.6426
474 |Calcium/calmodulin-dependent protein kinase type II subunit delta OS=Rattus norvegicus OX=10116 GN=Camk2d PE=1SV|  Camk2d P15791 16.6002 17.8406 18.8765|NaN 22.5947 23.3849 23.1759 23.0821
475 |Calcium/calmodulin-dependent protein kinase type IT subunit gamma OS=Rattus norvegicus OX=10116 GN=Camk2g PE=1{ Camk2g P11730 NaN NaN NaN NaN 20.2753 20.4569 20.3747 20.3017
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476 |Calcium-binding and coiled-coil domain-containing protein 1-like OS=Rattus norvegicus OX=10116 GN=Calcocol PE=1SV| Calcocol AO0A0G2KO0S1 |NaN NaN NaN NaN 15.5615 15.9332 15.6552 15.0728
477 |Calcium-binding protein 39 OS=Rattus norvegicus OX=10116 GN=Cab39 PE=1 SV=1 Cab39 AO0A0G2JZHO [NaN NaN NaN NaN NaN NaN NaN NaN

478 |Calcium-binding protein 39-like OS=Rattus norvegicus OX=10116 GN=Cab39] PE=1 SV=1 Cab391 Q5X1)7 NaN NaN NaN NaN NaN NaN 17.1974|NaN

479 |Calcium-regulated heat stable protein 1 OS=Rattus norvegicus OX=10116 GN=Carhspl PE=1 SV=1 Carhspl QIWU49 16.2777|NaN NaN NaN 20.776 21.5171 21.6909 21.6962
480 |Calcyclin-binding protein OS=Rattus norvegicus OX=10116 GN=Cacybp PE=1 SV=1 Cacybp Q6AYK6 14.7231 17.0918 16.5726 15.7029 21.1903 18.8891 19.9557 20.2042
481 |Caldesmon 1, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Cald1 PE=1 SV=1 Caldl G3V9E3 18.1668|NaN 16.4082 18.8728 22.2047 20.5182 20.3548 20.1519
482 |Calmodulin-3 OS=Rattus norvegicus OX=10116 GN=Calm3 PE=1 SV=1 Calm3 PODP31 21.1407 21.6211 21.5144 22.0055 24.2731 24.1078 23.9929 24.0456
483 |Calmodulin-regulated spectrin-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Camsapl PE=1 SV=2 Camsapl D3Z8E6 NaN NaN NaN NaN 14.1522 16.1383 15.5877 15.3281
484 |Calnexin OS=Rattus norvegicus OX=10116 GN=Canx PE=1 SV=1 Canx P35565 21.6804 22.57 21.4284 21.2081 24.3326 24.669 24.0465 24.3472
485 |Calpain small subunit 1 OS=Rattus norvegicus OX=10116 GN=Capnsl PE=1 SV=3 Capnsl Q64537 19.9087 20.6022 20.8343 19.9127 23.5219 24.1134 24.382 24.3065
486 |Calpain-1 catalytic subunit OS=Rattus norvegicus OX=10116 GN=Capnl PE=1 SV=1 Capnl F1LS29 17.0649 19.2571 17.7513 18.476 19.9483 19.916 19.8701 19.3355
487 |Calpain-2 catalytic subunit OS=Rattus norvegicus OX=10116 GN=Capn2 PE=1 SV=3 Capn2 Q07009 20.3846 20.5989 20.799 20.2533 24.1225 24.5388 24.8317 24.744
488 |Calpastatin OS=Rattus norvegicus OX=10116 GN=Cast PE=1 SV=1 Cast F1LPH1 15.8006 18.2527 14.7255 16.4174 21.7308 21.6485 21.6281 21.8904
489 |Calponin (Fragment) OS=Rattus norvegicus OX=10116 GN=Cnn2 PE=1 SV=3 Cnn2 D3ZRX9 14.8734 15.7197 15.4072|NaN 21.4814 21.1043 21.1564 20.9675
490 |Calponin-1 OS=Rattus norvegicus OX=10116 GN=Cnnl PE=1 SV=1 Cnnl Q08290 18.2752 17.7561 17.7443 16.1894 22.3297 21.4607 21.8512 21.6664
491 |Calponin-3 OS=Rattus norvegicus OX=10116 GN=Cnn3 PE=1 SV=1 Cnn3 P37397 18.6581 18.9359 17.7672 17.1539 22,6011 22.4513 22.4082 22.2258
492 |Calreticulin OS=Rattus norvegicus OX=10116 GN=Calr PE=1 SV=1 Calr P18418 21.081 21.2392 20.7985 20.4118 23.3543 24.0917 23.5932 23.937
493 |Calsequestrin OS=Rattus norvegicus OX=10116 GN=Casq2 PE=1 SV=2 Casq2 F1M944 20.3839 20.1107 20.7394 19.4907 23.3945 24.1898 23.3448 23.5185
494 |Calsequestrin-1 OS=Rattus norvegicus OX=10116 GN=Casql PE=1 SV=2 Casql P19633 16.9045 17.1491 17.164 15.6729 17.6622 16.9865 17.2951 17.2206
495 |Calumenin OS=Rattus norvegicus OX=10116 GN=Calu PE=1 SV=1 Calu G3V6S3 18.8967 18.4049 18.8919 19.7538 21.9533 22.7665 21.834 22.1485
496 |cAMP-dependent protein kinase catalytic subunit beta OS=Rattus norvegicus OX=10116 GN=Prkacb PE=1 SV=2 Prkacb P68182 14.9018 15.8895 16.477|NaN 20.4752 20.5316 21.4452 20.8583
497 |cAMP-dependent protein kinase inhibitor alpha OS=Rattus norvegicus OX=10116 GN=Pkia PE=1 SV=2 Pkia P63249 NaN NaN NaN NaN NaN NaN NaN NaN

498 |cAMP-dependent protein kinase type I-alpha regulatory subunit OS=Rattus norvegicus OX=10116 GN=Prkarla PE=1 SV=2 Prkarla P09456 19.1293 18.344 19.0406 18.8412 24.3774 23.773 24.0728 24.0342
499 |cAMP-dependent protein kinase type II-alpha regulatory subunit OS=Rattus norvegicus OX=10116 GN=Prkar2a PE=1 SV=1 Prkar2a A0A0G2K405 |NaN NaN NaN NaN 19.4635 19.756 19.0638 18.3706
500 [cAMP-dependent protein kinase type II-beta regulatory subunit OS=Rattus norvegicus OX=10116 GN=Prkar2b PE=1 SV=3 Prkar2b P12369 16.7157 16.4296 16.6226 14.2797 20.6708 20.3139 20.6322 20.5665
501 [cAMP-specific 3,5'-cyclic phosphodiesterase 4B OS=Rattus norvegicus OX=10116 GN=Pde4b PE=1 SV=4 Pde4b P14646 NaN NaN NaN NaN NaN NaN NaN NaN

502 |cAMP-specific 3',5'-cyclic phosphodiesterase 4D OS=Rattus norvegicus OX=10116 GN=Pde4d PE=1 SV=4 Pde4d P14270 15.6698 16.2541 17.8445 18.7411 21.8521 21.0686 21.4988 21.4553
503 |Canopy 2 homolog (Zebrafish) OS=Rattus norvegicus OX=10116 GN=Cnpy2 PE=1 SV=1 Cnpy2 AOJN30 NaN NaN NaN NaN NaN 18.9472 19.8696|NaN

504 |Cap-binding complex-dependent translation initiation factor OS=Rattus norvegicus OX=10116 GN=Ctif PE=1 SV=1 Ctif A0A0G2JZZ3 |NaN NaN NaN NaN 17.5616 16.7235 17.5547|NaN

505 |Capping protein regulator and myosin 1 linker 1 OS=Rattus norvegicus OX=10116 GN=Carmill PE=1 SV=1 Carmill AOAOG2JXG7 [NaN NaN NaN NaN 18.0513 17.5538 18.3096 17.8963
506 |Caprin-1 OS=Rattus norvegicus OX=10116 GN=Caprinl PE=1 SV=1 Caprinl AOA0G2K8HO 17.1917 18.1311 17.2035 16.3785 22.6005 23.2892 22.2454 22.3672
507 |Carbamoyl-phosphate synthetase 2, aspartate transcarbamylase, and dihydroorotase OS=Rattus norvegicus OX=10116 GN=Cj Cad D4A8A0 20.2177 19.1497 19.6849 20.0701 23.4847 24.5866 24.5102 24.2737
508 |Carbonic anhydrase 1 OS=Rattus norvegicus OX=10116 GN=Cal PE=1 SV=1 Carl BOBNN3 20.8011 20.8943 20.8589 20.0972 20.4153 20.0567 19.964 19.9044
509 |Carbonic anhydrase 2 OS=Rattus norvegicus OX=10116 GN=Ca2 PE=1 SV=2 Car2 P27139 19.584 18.904 20.0679 19.862 14.476 18.1639 18.4545 18.5856
510 |Carbonic anhydrase 3 OS=Rattus norvegicus OX=10116 GN=Ca3 PE=1 SV=3 Ca3 P14141 17.7175 19.9044 20.2726 19.7943 16.3734 17.0347|NaN NaN

511 |Carbonyl reductase [NADPH] 1-like OS=Rattus norvegicus OX=10116 GN=Cbrl PE=1 SV=1 LOC100360601] A0A0G2JSV2 16.7901|NaN 16.0044|NaN 18.0409 19.2828 18.3766 17.0192
512 |Carbonyl reductase [NADPH] 1-like OS=Rattus norvegicus OX=10116 GN=LOC102556347 PE=1 SV=1 LOC102556347] MOR3X6 17.0264 19.2273 18.0701 16.6706 24.0532 24.8699 24.8116 23.8379
513 |Carboxypeptidase A4 OS=Rattus norvegicus OX=10116 GN=Cpa4 PE=4 SV=1 Cpa4 D3ZHS5 18.2953 17.6839 17.9621 18.4831 18.1514 17.8341 17.4819 18.0445
514 |Carboxypeptidase B2 OS=Rattus norvegicus OX=10116 GN=Cpb2 PE=2 SV=1 Cpb2 Q9EQV9 21.1245 20.86 20.9118 20.6835 17.3485 16.8986 16.753 16.4136
515 |Carboxypeptidase D OS=Rattus norvegicus OX=10116 GN=Cpd PE=1 SV=2 Cpd F1LPC6 NaN NaN 13.9261|NaN 19.0724 18.4776 18.0704 18.0014
516 |Carboxypeptidase N catalytic chain OS=Rattus norvegicus OX=10116 GN=Cpn1l PE=2 SV=1 Cpnl Q9EQVS 21.01 20.6167 20.5831 20.5723 19.2648 19.4716 19.0033 19.3271
517 |Carboxypeptidase N subunit 2 OS=Rattus norvegicus OX=10116 GN=Cpn2 PE=1 SV=1 Cpn2 F1LQT4 20.4244 21.4835 20.6922 20.4938 15.473 16.2899|NaN 15.8778
518 |Carboxypeptidase OS=Rattus norvegicus OX=10116 GN=Ctsa PE=1 SV=1 Ctsa Q6AYS3 18.3556 18.8041 17.1701 17.241 15.2681 18.5084 16.8043 16.8741
519 |Carboxypeptidase Q OS=Rattus norvegicus OX=10116 GN=Cpq PE=1 SV=1 Cpq Q6IRK9 18.7598 16.5357 18.2371 18.0373 16.4682 15.1929 14.7837|NaN

520 |Cardiac phospholamban OS=Rattus norvegicus OX=10116 GN=Pln PE=1 SV=1 Pln P61016 NaN 14.9161 15.3155 13.5049 24.3755 25.0345 24.3146 24.3296
521 |Cardiac troponin C OS=Rattus norvegicus OX=10116 GN=Tnncl PE=2 SV=1 Tnncl Q4PP99 NaN 13.7763 20.689 20.1039 24.4754 23.0678 23.3511 23.6727
522 |CArG-binding factor A OS=Rattus norvegicus OX=10116 GN=Hnrnpab PE=1 SV=1 Hnrnpab Q9QX80 14.0974 15.6513 15.8631 15.8962 21.489 21.581 21.1986 21.0464
523 |Carnitine O-palmitoyltransferase 1, liver isoform OS=Rattus norvegicus OX=10116 GN=Cptla PE=1 SV=2 Cptla P32198 21.2015 21.1508 20.2876 19.2782 20.1259 19.4575 20.1194 20.0607
524 |Carnitine O-palmitoyltransferase 1, muscle isoform OS=Rattus norvegicus OX=10116 GN=Cptlb PE=1 SV=1 Cptlb Q63704 NaN 16.4776 15.3263 15.964 20.9136 222118 20.8243 21.1475
525 |Cartilage oligomeric matrix protein OS=Rattus norvegicus OX=10116 GN=Comp PE=1 SV=1 Comp P35444 17.1863 16.8595 18.8384 18.1467 15.4241 15.8242|NaN NaN

526 |Casein kinase IT subunit alpha OS=Rattus norvegicus OX=10116 GN=Csnk2al PE=1 SV=2 Csnk2al P19139 NaN NaN NaN NaN 16.8968 16.8326 16.811 16.325
527 |Casein kinase IT subunit beta OS=Rattus norvegicus OX=10116 GN=Csnk2b PE=1 SV=1 Csnk2b P67874 NaN NaN 17.235 18.3194 18.1612|NaN NaN NaN

528 |Cask-interacting protein 2 OS=Rattus norvegicus OX=10116 GN=Caskin2 PE=1 SV=1 Caskin2 D4A9TO 18.762 18.5179 17.7341 17.9103 19.2159 20.4738 19.8305 19.1603
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529 |Caspase 14 OS=Rattus norvegicus OX=10116 GN=Casp14 PE=3 SV=1 Caspl4 D37765 17.3346 20.5518 17.5981 20.1773 13.8412 18.6673 18.6892 18.8182
530 |Caspase-3 OS=Rattus norvegicus OX=10116 GN=Casp3 PE=2 SV=2 Casp3 P55213 15.3854|NaN 15.4146 15.0961 18.4369 18.1042 19.1681 19.1589
531 |Castration induced prostatic apoptosis-related protein 1 OS=Rattus norvegicus OX=10116 GN=Parm1 PE=1 SV=3 Parml F1LQ50 NaN NaN 14.8244|NaN 18.3477 18.4125 18.3037 18.3519
532 |Catalase OS=Rattus norvegicus OX=10116 GN=Cat PE=1 SV=3 Cat P04762 19.8895 21.0883 19.7902 19.1338 22.9565 23.6162 22.9557 22.8551
533 |Catechol O-methyltransferase OS=Rattus norvegicus OX=10116 GN=Comt PE=1 SV=2 Comt P22734 15.4262|NaN NaN 15.9083 19.0025 19.002 18.5678 18.7579
534 |Catechol-O-methyltransferase domain containing 1 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Comf  Comtdl D3ZM21 16.1584|NaN NaN 15.5305 16.8802 18.0309 16.2058 17.467
535 |Catenin (Cadherin associated protein), alpha 1 OS=Rattus norvegicus OX=10116 GN=Ctnnal PE=1 SV=1 Ctnnal Q5U302 18.5368 19.1999 17.567 18.2597 23.4045 23.148 23.017 23.047
536 |Catenin (Cadherin associated protein), beta 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Ctnnb1 PE=1 SV=1 Ctnnbl AO0A0G2]JT93 17.3216 16.3951 18.0526 17.3938 21.2125 20.6684 20.7514 20.6743
537 |Catenin (Cadherin associated protein), delta 1 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Ctnnd1 PE Ctnndl D3Z779 NaN 16.0678|NaN 16.0492 21.1628 21.1373 20.4415 20.6967
538 |Cathelicidin antimicrobial peptide OS=Rattus norvegicus OX=10116 GN=Camp PE=1 SV=1 Camp G3V8s9 22.0981 22.053 21.9724 22.6558 17.1282 16.0361 16.2135|NaN

539 |Cathepsin B OS=Rattus norvegicus OX=10116 GN=Ctsb PE=1 SV=1 Ctsb Q6IN22 19.1468 18.2996 19.3715 18.9039 18.5963 17.9358 17.117 18.5229
540 |Cathepsin D OS=Rattus norvegicus OX=10116 GN=Ctsd PE=1 SV=1 Ctsd P24268 19.5964 21.0721 19.92 19.8717 19.2751 20.8019 20.0974 19.499
541 |Cathepsin S OS=Rattus norvegicus OX=10116 GN=Ctss PE=2 SV=1 Ctss Q02765 NaN NaN 15.8208 16.5878|NaN NaN NaN NaN

542 |Cation-dependent mannose-6-phosphate receptor OS=Rattus norvegicus OX=10116 GN=M6pr PE=1 SV=1 Mépr Q6AY20 19.0089 19.608 19.1195 17.5357 22.3758 22.5954 22.0773 22.1473
543 |Caveolae-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Cavinl PE=1 SV=1 Cavinl G3V8L9 19.4373 19.5119 19.9675 19.5558 23.8314 23.9576 24.2335 24.2025
544 |Caveolae-associated protein 2 OS=Rattus norvegicus OX=10116 GN=Cavin2 PE=1 SV=3 Cavin2 Q66H98 18.756 17.6796 183113 17.8964 22.6546 22.1694 22.5721 22.4495
545 |Caveolae-associated protein 3 OS=Rattus norvegicus OX=10116 GN=Cavin3 PE=1 SV=1 Cavin3 Q9Z1H9 NaN NaN NaN NaN 15.8785 16.4489 15.8138 16.1904
546 |Caveolae-associated protein 4 OS=Rattus norvegicus OX=10116 GN=Cavin4 PE=1 SV=1 Cavin4 B1PRL5 16.0511 15.2444 15.9813 15.9942 19.982 20.4062 20.1915 20.2083
547 |Caveolin-1 OS=Rattus norvegicus OX=10116 GN=Cavl PE=1 SV=3 Cavl P41350 18.0002 15.8413 16.9226 16.1336 21.1618 21.4371 21.0088 21.18
548 |Caveolin-3 OS=Rattus norvegicus OX=10116 GN=Cav3 PE=1 SV=1 Cav3 P51638 NaN NaN NaN NaN 19.3381 18.9452 17.6572 18.7714
549 |Cbp/p300-interacting transactivator with Glu/Asp-rich carboxy-terminal domain 1 OS=Rattus norvegicus OX=10116 GN=Cif Cited1 Q4V8P1 NaN NaN NaN NaN 17.4336|NaN NaN 17.0189
550 |CCN family member 3 OS=Rattus norvegicus OX=10116 GN=Ccn3 PE=1 SV=1 Ccn3 Q9QZQ5 NaN NaN NaN NaN NaN NaN NaN NaN

551 |CCR4-NOT transcription complex subunit 10 OS=Rattus norvegicus OX=10116 GN=Cnot10 PE=2 SV=1 Cnot10 Q5XIA4 NaN NaN NaN NaN NaN NaN NaN NaN

552 |CCR4-NOT transcription complex subunit 9 OS=Rattus norvegicus OX=10116 GN=Cnot9 PE=1 SV=1 Cnot9 Q5PQL2 NaN 17.9601|NaN 18.6799 20.2413 19.9648 18.9365 17.6776
553 |CCR4-NOT transcription complex, subunit 1 OS=Rattus norvegicus OX=10116 GN=Cnotl PE=1 SV=1 Cnotl G3V7MO0 NaN NaN 15.718 17.5226 20.591 20.5467 20.2407 19.989
554 |CCR4-NOT transcription complex, subunit 2 OS=Rattus norvegicus OX=10116 GN=Cnot2 PE=1 SV=1 Cnot2 AO0A0G2K717 |NaN NaN NaN NaN 17.0764 17.6809 17.1417 16.718
555 |CCR4-NOT transcription complex, subunit 3 OS=Rattus norvegicus OX=10116 GN=Cnot3 PE=1 SV=2 Cnot3 D3ZUV9 19.8983 19.6274 19.6758 18.2742 19.9756 19.0699 19.0678 19.557
556 |CD163 antigen (Predicted) OS=Rattus norvegicus OX=10116 GN=Cd163 PE=1 SV=1 Cd163 D379U2 19.5809 19.7898 19.0741 18.9411 18.5696 18.8988 18.1479 18.9822
557 |CD248 antigen, endosialin (Predicted) OS=Rattus norvegicus OX=10116 GN=Cd248 PE=4 SV=1 Cd248 D3ZN06 16.8611 17.271 16.7164 15.7799 16.7164|NaN 17.0959 16.8815
558 |CD2-associated protein OS=Rattus norvegicus OX=10116 GN=Cd2ap PE=1 SV=2 Cd2ap F1LRS8 NaN NaN NaN NaN NaN NaN NaN NaN

559 |CD34 antigen (Predicted) OS=Rattus norvegicus OX=10116 GN=Cd34 PE=1 SV=1 Cd34 B1PLB1 18.1254 17.646 17.2298 15.0643 20.4808 20.4008 20.1444 20.2082
560 |CD44 antigen OS=Rattus norvegicus OX=10116 GN=Cd44 PE=1 SV=3 Cd44 D3ZGF1 NaN NaN NaN NaN NaN NaN NaN NaN

561 |CD48 antigen OS=Rattus norvegicus OX=10116 GN=Cd48 PE=1 SV=1 Cd48 P10252 17.4776 17.2664 17.4068 16.9539 18.4524 20.0918 19.7724 19.3871
562 |CD55 molecule OS=Rattus norvegicus 0X=10116 GN=Cd55 PE=1 SV=1 Cd55 A0A0G2QC50 15.2198 15.771 17.0279 17.5286|NaN 15.4832|NaN NaN

563 |CD59 glycoprotein OS=Rattus norvegicus OX=10116 GN=Cd59 PE=1 SV=2 Cd59 P27274 20.4379 20.6672 21.226 19.7472 20.775 20.4699 20.0124 20.1635
564 |CD9 antigen OS=Rattus norvegicus OX=10116 GN=Cd9 PE=1 SV=2 Cd9 P40241 20.1848 19.8484 19.762 19.0788 20.1327 20.1733 19.7294 20.1427
565 |CD99 molecule (Xg blood group) OS=Rattus norvegicus OX=10116 GN=Cd99 PE=1 SV=1 Cd99 B4F7A5 NaN NaN NaN NaN 20.495 20.3868 20.3251 20.6656
566 |CDC42 effector protein (Rho GTPase binding) 3 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Cdc42ep| Cdc42ep3 QOVGKS8 NaN NaN NaN NaN 17.5565 17.462 17.0629 17.5351
567 |CDC42 effector protein (Rho GTPase binding) 4 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Cdc42ep| Cdc42ep4 BIWC33 NaN NaN NaN NaN 21.37 20.1982 20.2054 19.8759
568 |Cdc42 effector protein 1 OS=Rattus norvegicus OX=10116 GN=Cdc42epl PE=1 SV=1 Cdc42epl A1A5P0 NaN 15.6604 15.4106|NaN 18.1069 17.9194 17.3759 17.3643
569 |Cdc42 effector protein 2 OS=Rattus norvegicus OX=10116 GN=Cdc42ep2 PE=1 SV=1 Cdc42ep2 Q5PQP4 16.5451|NaN 16.94 17.3768 17.3197 16.8668 16.4681 16.4685
570 |CDGSH iron sulfur domain 2 OS=Rattus norvegicus OX=10116 GN=Cisd2 PE=1 SV=1 Cisd2 D4AAE9 19.5097 19.5379 20.0827 19.6943 18.2352 19.2612 18.0481 18.2055
571 |CDGSH iron-sulfur domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Cisdl PE=3 SV=1 Cisdl B0K020 16.814 15.8441 15.7965 14.345 20.4228 21.3904 20.984 20.8633
572 |CDP-diacylglycerol--inositol 3-phosphatidyltransferase OS=Rattus norvegicus OX=10116 GN=Cdipt PE=1 SV=1 Cdipt P70500 NaN NaN NaN NaN NaN NaN NaN NaN

573 |CDW92 antigen, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Slc44al PE=1 SV=1 Slc44al AOA0G2KOP8 19.1665 19.1343 18.6802 18.1146 19.4267 19.1505 18.7033 18.8005
574 |Cell cycle and apoptosis regulator 2 OS=Rattus norvegicus OX=10116 GN=Ccar2 PE=1 SV=1 Ccar2 FILMS55 18.3349 17.1539 18.7622|NaN 18.7151 19.0609 19.2511 18.7201
575 |Cell cycle control protein OS=Rattus norvegicus OX=10116 GN=Tmem30a PE=1 SV=1 Tmem30a AOA0G2JXG3 [NaN NaN NaN 16.1269 17.4136 17.2878 17.1739 16.8307
576 |Cell division control protein 42 homolog OS=Rattus norvegicus OX=10116 GN=Cdc42 PE=1 SV=1 Cdc42 AO0A0G2JSM8 [NaN NaN 19.7996|NaN 19.144 18.8016 18.8093 19.0254
577 |Cell division control protein 42 homolog OS=Rattus norvegicus OX=10116 GN=Cdc42 PE=1 SV=2 Cdc42 Q8CFN2 20.184 20.5082 20.6461 19.4683 22.7722 22.1129 22.2101 22.6812
578 |Cell growth regulator with EF hand domain 1, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Cgrefl PE=1 SV=1 Cgrefl AO0A0AOMXV3 18.5317 18.8213 18.8754 19.0665 16.1523 17.1389 17.5251 17.3198
579 |Cell surface glycoprotein MUC18 OS=Rattus norvegicus OX=10116 GN=Mcam PE=1 SV=2 Mcam QOEPF2 13.9534 14.6399 15.8045 17.0854 21.0935 20.7188 20.6657 20.4868
580 |Cellular nucleic acid-binding protein OS=Rattus norvegicus OX=10116 GN=Cnbp PE=2 SV=1 Cnbp P62634 NaN 16.2581|NaN 15.5746 22.0077 20.9794 20.6063 21.0281
581 |Centromere/kinetochore protein zw10 homolog OS=Rattus norvegicus 0X=10116 GN=Zw10 PE=2 SV=3 Zw10 Q4V8C2 17.247 16.769 17.502 16.8777 18.8629 19.6414 18.8798 19.4208
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582 |Centrosomal protein 170B OS=Rattus norvegicus OX=10116 GN=Cep170b PE=1 SV=1 Cep170b D4A1G8 NaN NaN 15.8862|NaN NaN 15.6276|NaN NaN

583 |Centrosomal protein 350 OS=Rattus norvegicus OX=10116 GN=Cep350 PE=1 SV=3 Cep350 F1LPD3 19.0111 18.7235 19.4701 18.8291 17.8467|NaN 17.0539 18.194
584 |Centrosomal protein 97 OS=Rattus norvegicus OX=10116 GN=Cep97 PE=1 SV=1 Cep97 D4AC95 NaN NaN NaN NaN NaN 16.4532|NaN NaN

585 |Cerebellar degeneration-related protein 2-like OS=Rattus norvegicus OX=10116 GN=Cdr2] PE=4 SV=2 Cdr2l D4ABP3 NaN NaN NaN NaN 15.5487 16.2429 15.946 15.6608
586 |Ceruloplasmin OS=Rattus norvegicus OX=10116 GN=Cp PE=1SV=1 Cp A0A0G2K9I6 25.1179 25.5833 25.6644 25.1247 21.6507 21.4949 21.1672 21.1816
587 |cGMP-inhibited 3',5"-cyclic phosphodiesterase A OS=Rattus norvegicus OX=10116 GN=Pde3a PE=1 SV=1 Pde3a Q62865 22.176 21.5414 21.8174 22.2248 21.8452 21.2624 21.6302 21.7681
588 |Chaperonin containing Tcp1, subunit 6A (Zeta 1) OS=Rattus norvegicus OX=10116 GN=Cct6a PE=1 SV=1 Cct6a Q3MHS9 20.4235 21.1793 20.0189 20.5602 23.8821 23.4814 24.7451 25.2927
589 |Chaperonin subunit 8 (Theta) (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Cct8 PE=1 SV=1 Cct8 D4ACBS8 20.5826 19.9447 20.3595 21.0546 24.6812 24.4709 25.2907 25.653
590 |Charged multivesicular body protein 2A OS=Rattus norvegicus OX=10116 GN=Chmp2a PE=1 SV=1 Chmp2a B2RZB5 16.4817 18.76 17.5315 16.457 20.9279 20.4734 20.5088 20.5058
591 |Charged multivesicular body protein 2B OS=Rattus norvegicus OX=10116 GN=Chmp2b PE=1 SV=2 Chmp2b F1IM8B7 NaN NaN NaN NaN NaN NaN 18.1734|NaN

592 |Charged multivesicular body protein 3 OS=Rattus norvegicus OX=10116 GN=Chmp3 PE=1 SV=3 Chmp3 Q8CGS4 NaN 14.6458|NaN NaN 18.5346 17.3556 17.7286 18.0511
593 |Charged multivesicular body protein 6 OS=Rattus norvegicus OX=10116 GN=Chmp6 PE=1 SV=1 Chmp6 D3ZDR2 18.8762 18.6075 18.6753 18.7302 19.5903 19.0564 18.559 19.0154
594 |Chloride intracellular channel protein 1 OS=Rattus norvegicus OX=10116 GN=Clicl PE=1 SV=1 Clicl Q6MG61 21.1434 21.473 21.5706 21.352 21.4702 23.7654 24.5065 23.2595
595 |Chloride intracellular channel protein OS=Rattus norvegicus OX=10116 GN=Clic3 PE=3 SV=1 Clic3 D3ZY91 NaN NaN NaN NaN NaN NaN NaN NaN

596 |Chloride intracellular channel protein OS=Rattus norvegicus OX=10116 GN=Clic4 PE=1 SV=1 Clic4 G3V8C4 19.0355 19.4335 19.7769 19.9968 22.6833 23.1912 23.9106 22.8935
597 |CHMP family, member 7 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Chmp7 PE=1 SV=1 Chmp7 D4A7H9 20.2102 19.2491 19.5209 19.3177 21.4528 20.9262 21.0859 21.1056
598 |Choline/ethanolamine kinase OS=Rattus norvegicus OX=10116 GN=Chkb PE=1 SV=3 Chkb 054783 NaN NaN NaN NaN NaN 17.3112 17.0456 16.8914
599 |Choline-phosphate cytidylyltransferase A OS=Rattus norvegicus OX=10116 GN=Pcytla PE=1 SV=2 Pcytla P19836 17.5054 18.7389 16.753 18.9253 22.4992 21.9067 22.5818 22.4042
600 |Chondroitin sulfate proteoglycan 4 OS=Rattus norvegicus OX=10116 GN=Cspg4 PE=1 SV=2 Cspg4 Q00657 NaN NaN 15.0234|NaN 17.2568 17.6518 17.0646 17.3699
601 |Chromatin-modifying protein 4B-like 1 OS=Rattus norvegicus OX=10116 GN=Chmp4bl1 PE=1 SV=1 Chmp4bl1 D4A9Z8 NaN NaN NaN NaN 16.9972 16.9431 16.6624 16.9788
602 |Chromobox 3 OS=Rattus norvegicus OX=10116 GN=Cbx3 PE=1 SV=1 Cbx3 Q5RJK5 15.688NaN NaN NaN 18.7451 19.1917 19.0738 19.4193
603 |Chromodomain helicase DNA-binding protein 4 OS=Rattus norvegicus OX=10116 GN=Chd4 PE=1 SV=3 Chd4 E9PUO1 15.5911|NaN 13.5439 10.7351|NaN NaN 10.0294 9.58723
604 |Chromosome segregation 1-like OS=Rattus norvegicus OX=10116 GN=Csell PE=1 SV=1 Csell D3ZPRO 17.961 17.8657 18.6203 17.9181 22.5265 22.7444 23.2473 23.0967
605 |Chymotrypsinogen B OS=Rattus norvegicus OX=10116 GN=Ctrbl PE=1 SV=1 Ctrbl FIMA56 NaN NaN NaN NaN NaN NaN NaN NaN

606 |Cilia- and flagella-associated protein 20 OS=Rattus norvegicus OX=10116 GN=Cfap20 PE=4 SV=1 Cfap20 AOAOH2UIO5 |NaN NaN NaN NaN NaN NaN NaN NaN

607 |Ciliary rootlet coiled-coil, rootletin OS=Rattus norvegicus OX=10116 GN=Crocc PE=1 SV=2 Crocc FIM6Q2 19.9379 21.191 19.4493 21.2429 18.8462 20.2743 18.6166 18.5995
608 |Citrate synthase OS=Rattus norvegicus OX=10116 GN=Cs PE=1 SV=1 Cs G3V936 17.0167 18.2757 16.2923 21.7722 18.453 21.7195 20.5965 20.676
609 |C-Jun-amino-terminal kinase-interacting protein 3 OS=Rattus norvegicus OX=10116 GN=Mapk8ip3 PE=1 SV=2 Mapk8ip3 E9PSK7 NaN NaN NaN NaN NaN 16.7079 16.6758|NaN

610 |Clathrin coat assembly protein AP180 OS=Rattus norvegicus OX=10116 GN=Snap91 PE=1 SV=3 Snap91 F1LRKO 17.4956 17.9827 17.5501 15.9355 21.2098 19.7314 19.9295 20.0818
611 |Clathrin heavy chain OS=Rattus norvegicus OX=10116 GN=Cltc PE=1 SV=1 Cltc FIM779 22.7374 22.9049 22.4376 22.5055 25.8925 24.9136 24.598 24.6427
612 |Clathrin interactor 1 OS=Rattus norvegicus OX=10116 GN=Clintl PE=1 SV=1 Clint1 A0A0G2JW94 17.0254|NaN 17.6763|NaN 18.4309 16.8195 17.4391 16.9709
613 |Clathrin interactor 1 OS=Rattus norvegicus OX=10116 GN=Clintl PE=1 SV=1 Clint1 Q6DGF2 19.1012 18.5373 19.0229 18.9419 22.896 22.0429 21.9889 22.0772
614 |Clathrin light chain A OS=Rattus norvegicus OX=10116 GN=Clta PE=1 SV=1 Clta P08081 19.9563 19.6474 18.7089 18.48 22.1645 20.5052 20.7024 20.4313
615 |Clathrin light chain B OS=Rattus norvegicus OX=10116 GN=Cltb PE=1 SV=1 Cltb P08082 19.5075 15.9275 16.12 17.6293 22.9358 21.7108 20.8079 20.6178
616 |Cleavage and polyadenylation specific factor 6, 68kDa (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Cp Cpsf6 D3ZPL1 20.1733 20.0233 19.8869 20.0719 20.4296 19.4479 18.8954 17.7063
617 |Cleavage and polyadenylation-specific factor 1 OS=Rattus norvegicus OX=10116 GN=Cpsfl PE=1 SV=1 Cpsfl B5DEL2 20.5146 19.8504 20.1891 18.9052 20.5413 19.3793 20.229 18.7972
618 |Cleavage stimulation factor subunit 2, tau variant OS=Rattus norvegicus OX=10116 GN=Cstf2t PE=1 SV=1 Cstf2t MOR6B9 NaN NaN NaN NaN 17.4985 16.9163 16.8951 16.658
619 |CLIP-associating protein 2 OS=Rattus norvegicus OX=10116 GN=Clasp2 PE=1 SV=1 Clasp2 AOA0G2JZMS8 [NaN 16.4982 17.0227 17.4422 18.6822 19.6419 19.4478 18.3018
620 |CLPTMI, transmembrane protein OS=Rattus norvegicus OX=10116 GN=Clptm1 PE=1 SV=1 Clptm1 B2RYF6 NaN NaN NaN NaN NaN NaN NaN NaN

621 |Clustered mitochondria protein homolog OS=Rattus norvegicus OX=10116 GN=Cluh PE=1 SV=1 Cluh AO0AOUIRRV5 20.7447 20.1949 19.9616 20.6831 22.5939 23.0376 22.9257 22.7161
622 |Clusterin OS=Rattus norvegicus OX=10116 GN=Clu PE=1 SV=1 Clu G3V836 25.529 25.335 25.1048 25.2868 22.5161 22.1476 21.2456 21.8512
623 |Coactosin-like protein OS=Rattus norvegicus OX=10116 GN=Cotll PE=1 SV=1 Cotll BOBNAS5 16.4216 17.543 18.3085 15.1843 18.686 18.236 18.3954 19.304
624 |Coagulation factor IX OS=Rattus norvegicus OX=10116 GN=F9 PE=2 SV=2 F9 P16296 18.8907 18.1678 18.2566 17.4809 18.2337|NaN 16.4475 17.9546
625 |Coagulation factor V OS=Rattus norvegicus OX=10116 GN=F5 PE=1 SV=1 F5 AOAOG2JXI1 [NaN NaN NaN NaN NaN NaN NaN NaN

626 |Coagulation factor V OS=Rattus norvegicus OX=10116 GN=F5 PE=1 SV=1 F5 A0A0G2K3W2 24.3581 24.3469 24.6565 24.2178 21.5805 21.3954 21.2499 21.6042
627 |Coagulation factor X OS=Rattus norvegicus OX=10116 GN=F10 PE=1 SV=1 F10 AOAOH2UHR6 21.3197 21.3511 21.4079 20.4972 17.6374 18.1618 18.3401 17.075
628 |Coagulation factor XI OS=Rattus norvegicus OX=10116 GN=F11 PE=1 SV=1 F11 AOA0G2K4I9 19.3227 18.9142 19.6949 18.5924 15.7706|NaN 16.2632 16.371
629 |Coagulation factor XII OS=Rattus norvegicus OX=10116 GN=F12 PE=1 SV=1 F12 AO0AOH2UI19 21.069 21.4402 21.9952 21.0627 18.9066 17.3444 17.803 18.3526
630 |Coagulation factor XIIT A chain OS=Rattus norvegicus OX=10116 GN=F13al PE=1 SV=1 F13al G3V8l11 19.7308 19.6809 19.8654 19.081 19.1892 16.7831 18.3793 18.1663
631 |Coagulation factor XIIT B chain OS=Rattus norvegicus OX=10116 GN=F13b PE=1 SV=1 F13b BIH260 20.3296 19.6861 20.1485 19.5299 17.8438 19.4843 18.5977 18.7989
632 |Coatomer protein complex, subunit zeta 1 OS=Rattus norvegicus OX=10116 GN=Copzl PE=1 SV=1 Copzl D4AS8T3 16.8611 17.6201 15.6458 15.7804 20.4391 19.4569 19.8433 19.7043
633 |Coatomer protein complex, subunit zeta 2 OS=Rattus norvegicus OX=10116 GN=Copz2 PE=1 SV=2 Copz2 D4ADP9 NaN 14.0705 14.6024 19.6417 19.1417 18.661 18.741 19.1783
634 |Coatomer subunit alpha OS=Rattus norvegicus OX=10116 GN=Copa PE=1 SV=1 Copa G3VeT1 19.3312 18.4851 18.5891 19.7103 23.3728 23.7694 23.5852 24.0833
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635 |Coatomer subunit beta OS=Rattus norvegicus OX=10116 GN=Copbl PE=1 SV=1 Copbl P23514 17.7188 17.2381 17.4791 15.9051 22.1783 22.8414 22.5168 22,9776
636 |Coatomer subunit beta' OS=Rattus norvegicus OX=10116 GN=Copb2 PE=1 SV=3 Copb2 035142 26.6522 26.6973 26.5352 26.6736 24.3303 24.025 23.8147 24.043
637 |Coatomer subunit delta OS=Rattus norvegicus OX=10116 GN=Arcnl PE=2 SV=1 Arcnl Q66H80 18.8845 20.3829 19.4048 19.1416 21.5502 21.9278 21.6772 22.1429
638 |Coatomer subunit epsilon OS=Rattus norvegicus OX=10116 GN=Cope PE=1 SV=3 Cope G3V8Ql 15.9051 15.6292 17.1111 16.8071 21.3899 21.8079 21.3778 22.0589
639 |Coatomer subunit gamma OS=Rattus norvegicus OX=10116 GN=Copgl PE=1 SV=1 Hmces AO0AOG2K1F3 18.9944 17.9099 17.8917 18.8732 21.9844 21.7653 21.9193 22.4426
640 |Coatomer subunit gamma OS=Rattus norvegicus OX=10116 GN=Copg2 PE=1 SV=1 Copg2 AOAOH2UHV9 15.7593 12.9841 15.6857|NaN 19.4658 19.5216 19.2876 19.5745
641 |COBW domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Cbwd1 PE=2 SV=2 Cbwd1 Q99MB4 NaN 15.7662|NaN 18.9155 19.299 19.184 18.4477 18.1342
642 |Codanin 1 OS=Rattus norvegicus OX=10116 GN=Cdan1 PE=4 SV=2 Cdanl D4A1U4 NaN NaN NaN NaN NaN NaN NaN NaN

643 |Coenzyme A synthase OS=Rattus norvegicus OX=10116 GN=Coasy PE=1 SV=1 Coasy Q5XIA5 NaN NaN NaN 14.6792 17.5277 16.5062 17.2609 17.2964
644 |Cofilin 2 OS=Rattus norvegicus OX=10116 GN=Cfl2 PE=1 SV=1 Cfl2 MORC65 17.4597 17.7017 18.0975 17.722 22,6144 21.5905 22.0915 22.5153
645 |Cofilin-1 OS=Rattus norvegicus OX=10116 GN=Cfl1 PE=1 SV=3 Cfl1 P45592 21.796 21.9526 22.2761 21.8381 24.8584 24.1431 24.7969 25.5915
646 |Coiled coil domain-containing 88A OS=Rattus norvegicus OX=10116 GN=Ccdc88a PE=1 SV=3 Ccdc88a D3ZYD7 18.937 19.1572 18.9761 17.5897 17.6459 17.8155 18.2938 17.9256
647 |Coiled-coil domain-containing 141 OS=Rattus norvegicus OX=10116 GN=Ccdc141 PE=1 SV=2 Ccdcl141 D3ZEYO0 19.9005 19.7096 19.7759 19.5519 20.9124 22.3069 21.674 21.4002
648 |Coiled-coil domain-containing 6 OS=Rattus norvegicus OX=10116 GN=Ccdc6 PE=1 SV=3 Cedc6 D4AEK9 16.1286 15.974 13.5274 15.2333 19.4778 19.323 18.5727 19.4113
649 |Coiled-coil domain-containing protein 43 OS=Rattus norvegicus OX=10116 GN=Ccdc43 PE=1 SV=2 Ccdc43 Q5BK07 NaN NaN NaN 16.1112 17.9452 19.0182 18.2224 18.3482
650 |Coiled-coil domain-containing protein 47 OS=Rattus norvegicus OX=10116 GN=Ccdc47 PE=2 SV=1 Ccdcd7 Q5U2X6 NaN NaN 13.7748 14.7087 17.5095 18.2977 15.8529 17.1685
651 |Coiled-coil domain-containing protein 8 OS=Rattus norvegicus OX=10116 GN=Ccdc8 PE=1 SV=1 Ccdc8 P62521 NaN NaN NaN NaN 20.1307 21.4754 20.8568 20.6457
652 |Coiled-coil domain-containing protein 91 OS=Rattus norvegicus OX=10116 GN=Ccdc91 PE=1 SV=1 Ccdc9l Q6AY97 14.7179|NaN 16.3045 15.8984 18.2984 17.5855 18.0781 18.3185
653 |Coiled-coil domain-containing protein 93 OS=Rattus norvegicus OX=10116 GN=Ccdc93 PE=1 SV=1 Ccdc93 Q5BJT7 NaN NaN NaN NaN NaN NaN NaN NaN

654 |Coiled-coil glutamate-rich protein 2 OS=Rattus norvegicus OX=10116 GN=Ccer2 PE=4 SV=1 Ccer2 MOR3Q4 NaN NaN NaN NaN NaN NaN NaN NaN

655 |Cold shock domain-containing protein E1 OS=Rattus norvegicus OX=10116 GN=Csdel PE=2 SV=1 Csdel P18395 18.1019 17.1258 15.3265 18.4895 21.2459 21.4245 21.9136 21.5135
656 |Cold-inducible RNA-binding protein OS=Rattus norvegicus OX=10116 GN=Cirbp PE=2 SV=1 Cirbp P60825 NaN NaN NaN NaN NaN NaN NaN NaN

657 |Colipase OS=Rattus norvegicus OX=10116 GN=Clps PE=4 SV=1 Clps FILNA9 20.1834 18.2215 21.0439 21.2353|NaN 15.2144|NaN 15.964
658 |Collagen alpha-1(I) chain OS=Rattus norvegicus OX=10116 GN=Collal PE=1 SV=5 Collal P02454 21.403 21.662 22.0259 21.2534 18.3699 19.5977 18.8542 19.4103
659 |Collagen alpha-1(III) chain OS=Rattus norvegicus OX=10116 GN=Col3al PE=2 SV=3 Col3al P13941 16.9237 16.9025 17.2788 16.7997 18.2696|NaN NaN 18.0928
660 |Collagen alpha-1(XI) chain OS=Rattus norvegicus OX=10116 GN=Colllal PE=1 SV=2 Colllal P20909 19.172 18.5301 18.9003 18.81 20.4227 20.08 20.2339 20.2957
661 |Collagen alpha-1(XII) chain OS=Rattus norvegicus OX=10116 GN=Coll12al PE=1 SV=1 Coll2al AOA0G2KAJ7 19.086 19.6876 19.8542 19.0448 19.7089 20.2846 19.6111 19.6544
662 |Collagen alpha-2(I) chain OS=Rattus norvegicus OX=10116 GN=Colla2 PE=1 SV=3 Colla2 P02466 17.2038 17.5479 17.8875 16.8484|NaN 18.9635 18.9005 18.0256
663 |Collagen beta(1-O)galactosyltransferase 1 OS=Rattus norvegicus OX=10116 GN=Colgaltl PE=1 SV=1 Colgaltl B1H282 NaN NaN NaN NaN 16.1697 16.2756 16.2473 16.1454
664 |Collagen type IV alpha I chain OS=Rattus norvegicus OX=10116 GN=Col4al PE=1 SV=1 Col4al FIMAS59 16.0207 16.0836 15.9231|NaN NaN NaN NaN NaN

665 |Collagen type IV alpha 2 chain OS=Rattus norvegicus OX=10116 GN=Col4a2 PE=1 SV=3 Col4a2 FIM6Q3 16.4841 16.0825 16.6706 15.9335 18.6401 17.3987 16.9131 17.7141
666 |Collagen type IV alpha 3-binding protein OS=Rattus norvegicus OX=10116 GN=Col4a3bp PE=1 SV=2 Certl D4ACN6 NaN NaN NaN NaN NaN 16.4334|NaN NaN

667 |Collagen type VIalpha I chain OS=Rattus norvegicus OX=10116 GN=Col6al PE=1 SV=1 Col6al D3ZUL3 19.2094 18.7362 19.444 19.6138 19.0425 18.56 18.7192 19.2104
668 |Collagen type X alpha 1 chain OS=Rattus norvegicus OX=10116 GN=Col10al PE=4 SV=1 Coll0al AO0AO0G2K7A5 15.7154 15.2107 15.9015 16.3815|NaN NaN NaN NaN

669 |Collagen type XIV alpha 1 chain OS=Rattus norvegicus OX=10116 GN=Col1l4al PE=1 SV=3 Coll4al D3Z7ZT9 NaN NaN 16.6159|NaN 18.9822 19.4508 19.3306 18.4077
670 |Collagen type XV alpha 1 chain OS=Rattus norvegicus OX=10116 GN=Coll5al PE=1 SV=1 Coll5al A0A0G2]V12 17.058 14.8687 16.7472|NaN NaN 17.6871 16.5186|NaN

671 |Collagen type XVIII alpha 1 chain OS=Rattus norvegicus OX=10116 GN=Col18al PE=1 SV=2 Coll8al FILR02 NaN NaN NaN NaN NaN NaN NaN NaN

672 |Collectin sub-family member 10 (C-type lectin) (Predicted) OS=Rattus norvegicus OX=10116 GN=Colec10 PE=1 SV=1 Colecl0 D4A7F6 20.1723 19.1244 18.9798 19.8345 14.9174|NaN 15.3527|NaN

673 |Collectin sub-family member 11 OS=Rattus norvegicus OX=10116 GN=Colecl1 PE=1 SV=2 Colecl1 FILSS7 20.9283 19.9491 20.3046 19.1073 16.3428 17.0237 16.0694 16.2975
674 |Collectin-12 OS=Rattus norvegicus OX=10116 GN=Colec12 PE=2 SV=1 Colecl2 Q4V885 17.2215|NaN 17.4205|NaN NaN 17.3984 16.8267 17.1285
675 |COMM domain containing 10, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Commd10 PE=1 SV=1 Commd10 Q68FS9 NaN NaN NaN NaN 18.9559 19.0725 18.7873 18.8471
676 |COMM domain containing 7, isoform CRA_d OS=Rattus norvegicus OX=10116 GN=Commd7 PE=1 SV=1 Commd7 Q499V0 NaN NaN NaN NaN NaN NaN NaN NaN

677 |COMM domain containing 9, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Commd9 PE=1 SV=1 Commd9 Q3MIE7 NaN NaN NaN NaN 19.0685 17.7693 18.3666 17.4991
678 |COMM domain-containing 6 OS=Rattus norvegicus OX=10116 GN=Commd6 PE=1 SV=1 Commd6 D4ASE7 NaN NaN NaN NaN 17.3223 17.4498 17.7182 17.4426
679 |COMM domain-containing protein 3 OS=Rattus norvegicus OX=10116 GN=Commd3 PE=1 SV=1 Commd3 Q6POU3 16.5184 15.3562 15.9962 16.7495 16.4798 17.8341 17.2044 18.0621
680 |Common salivary protein 1 OS=Rattus norvegicus OX=10116 GN=Csapl PE=4 SV=1 Csapl MOR7K9 NaN 16.6483 16.8593 18.6699|NaN 19.1612 19.4367 19.4018
681 |Complement C1q subcomponent subunit A OS=Rattus norvegicus OX=10116 GN=Clqa PE=1 SV=2 Clqa P31720 20.7882 21.0223 20.8108 21.0427 19.6296 20.1333 19.2755 19.7221
682 |Complement C1q subcomponent subunit C OS=Rattus norvegicus OX=10116 GN=Clqc PE=1 SV=1 Clqc AOAOH2UHK1 20.9422 21.1122 21.4292 19.9086 19.311 20.0188 19.2917 19.802
683 |Complement Cls subcomponent OS=Rattus norvegicus OX=10116 GN=Cls PE=1 SV=1 Cls G3V7L3 22.2741 22.2429 25.3216 22.527 19.1224 18.6918 18.2419 18.9641
684 |Complement C2 OS=Rattus norvegicus OX=10116 GN=C2 PE=1 SV=1 C2 Q6MG73 18.2778 19.4678 19.375 18.0714 18.671 18.8173 18.7934 18.3113
685 |Complement C3 OS=Rattus norvegicus OX=10116 GN=C3 PE=1 SV=1 C3 MORBF1 28.4524 28.521 28.7191 28.993 25.2862 25.2691 25.0708 25.5885
686 |Complement C4 OS=Rattus norvegicus OX=10116 GN=C4 PE=1 SV=3 Cda P08649 24.818 25.2104 25.1985 24.8521 21.3002 21.3722 21.3988 21.1125
687 |Complement C4B (Chido blood group) OS=Rattus norvegicus OX=10116 GN=C4b PE=1 SV=1 C4b Q6MGY0 NaN NaN 18.5564 19.0298|NaN 17.9747|NaN NaN
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688 |Complement C5 OS=Rattus norvegicus OX=10116 GN=C5 PE=1 SV=2 C5 AO0A096P6L9 23.1611 22.8195 23.108 22.7357 20.6972 19.4526 19.8549 19.558
689 |Complement C7 OS=Rattus norvegicus OX=10116 GN=C7 PE=1 SV=1 C7 AO0A0G2K7X7 21.0742 20.7626 21.0048 21.4567 20.3153 20.4267 21.6036 20.1687
690 |Complement C8 alpha chain OS=Rattus norvegicus OX=10116 GN=C8a PE=1 SV=1 C8a D3ZWD6 21.374 21.5724 21.7868 21.4607 19.3909 19.8604 18.9915 19.302
691 |Complement C8 gamma chain OS=Rattus norvegicus OX=10116 GN=C8g PE=1 SV=1 C8g D3ZPI8 18.7386 17.9434 18.9449 15.882 16.2279|NaN 16.8745 16.0298
692 |Complement component 1 Q subcomponent-binding protein, mitochondrial OS=Rattus norvegicus OX=10116 GN=Clqbp P Clgbp 035796 NaN 17.0074|NaN NaN 17.7722 19.4769 19.2312 19.5299
693 |Complement component C1q receptor OS=Rattus norvegicus OX=10116 GN=Cd93 PE=1 SV=1 Cd93 Q9ET61 16.1072 15.9283 16.5832 16.9687 17.6828 19.1013 17.4398 17.4919
694 |Complement component C6 OS=Rattus norvegicus OX=10116 GN=C6 PE=2 SV=1 C6 Q811M5 19.4669 19.8373 19.8425 18.6404 18.1506 17.6761 17.9179 18.5523
695 |Complement component C8 beta chain OS=Rattus norvegicus OX=10116 GN=C8b PE=2 SV=2 C8b P55314 21.3772 21.2889 21.9005 21.4833 18.9478 19.6017 18.8885 19.2731
696 |Complement component C9 OS=Rattus norvegicus OX=10116 GN=C9 PE=1 SV=1 C9 F7F389 22.12 22.9087 22.0344 21.5369 19.823 18.9176 18.1947 19.1655
697 |Complement component receptor 1-like protein OS=Rattus norvegicus OX=10116 GN=Cr1l PE=1 SV=1 Cd46 AO0A0G2K7Y0 19.4787 19.3384 19.4121 19.8167 20.9212 20.9898 20.5452 20.764
698 |Complement factor B OS=Rattus norvegicus OX=10116 GN=Cfb PE=1 SV=1 Cfb G3V615 21.0478 21.2004 20.6871 20.9356 17.74|NaN NaN 16.038
699 |Complement factor B OS=Rattus norvegicus OX=10116 GN=Cfb PE=1 SV=1 Cfb Q7TP05 24.2379 24.3751 24.4514 24.2139 21.0564 20.4727 20.3394 20.5499
700 |Complement factor D OS=Rattus norvegicus OX=10116 GN=Cfd PE=1 SV=1 Cfd G3V7H3 NaN NaN NaN NaN NaN NaN NaN NaN

701 |Complement factor H OS=Rattus norvegicus OX=10116 GN=Cfh PE=1 SV=1 Cfh G3VI9R2 24.4832 24.4523 24.7386 24.4454 20.6615 20.4686 20.3777 20.5493
702 |Complement factor H-related protein B OS=Rattus norvegicus OX=10116 GN=LOC100361907 PE=1 SV=1 LOC100361907] A0A0G2]JYC4 19.1923 17.7294 18.9094 19.1266 17.2541 18.6859 18.0957 17.0229
703 |Complement factor I OS=Rattus norvegicus OX=10116 GN=Cfi PE=1 SV=1 Cfi A0A0G2K135 23.1764 23.451 23.6442 22.9398 18.7416 18.9277 18.325 19.3845
704 |Complement factor properdin OS=Rattus norvegicus OX=10116 GN=Cfp PE=1 SV=1 Cfp BOBNN4 20.261 20.7877 20.8624 20.3403 18.1479 19.2024 18.9486 18.3128
705 |Component of oligomeric golgi complex 4 OS=Rattus norvegicus OX=10116 GN=Cog4 PE=1 SV=1 Cog4 D3ZZM3 NaN NaN NaN NaN NaN NaN NaN NaN

706 |Condensin complex subunit 2 OS=Rattus norvegicus OX=10116 GN=Ncaph PE=1 SV=3 Ncaph D4A8M7 19.0014 18.0452 18.7301 17.4471 21.9709 21.3811 21.9284 21.8863
707 |Connective tissue growth factor OS=Rattus norvegicus OX=10116 GN=Ctgf PE=2 SV=1 Ccn2 QIRI1E9 15.0122|NaN 15.7677|NaN NaN NaN NaN NaN

708 |Conserved oligomeric Golgi complex subunit 7 OS=Rattus norvegicus OX=10116 GN=Cog7 PE=2 SV=1 Cog7 Q3T1G7 NaN NaN NaN NaN NaN 16.186 16.663 15.7558
709 |COP9 (Constitutive photomorphogenic) homolog, subunit 6 (Arabidopsis thaliana) (Predicted), isoform CRA_a OS=Rattus n| Cops6 D3ZI16 16.4389 16.1567 15.8563 15.8596 20.764 20.4084 20.2922 20.6891
710 |COP9 (Constitutive photomorphogenic) homolog, subunit 7b (Arabidopsis thaliana) (Predicted), isoform CRA_b OS=Rattus Cops7b D3ZU52 NaN 15.6569|NaN NaN 19.0281 18.3633 19.0777 18.7067
711 |COP9 signalosome complex subunit 1 OS=Rattus norvegicus OX=10116 GN=Gps1 PE=1 SV=1 Gpsl AO0A0G2]JT06 24.2774 25.6268 24.0134 25.2142 23.936 24.2797 23.6019 23.4582
712 |COP9 signalosome complex subunit 2 OS=Rattus norvegicus OX=10116 GN=Cops2 PE=1 SV=1 Cops2 P61203 17.4302 17.3246 17.1423|NaN 21.4063 21.0807 21.3058 21.3883
713 |COP9 signalosome complex subunit 3 OS=Rattus norvegicus OX=10116 GN=Cops3 PE=1 SV=1 Cops3 Q68FW9 18.3359 18.4748 17.8793 17.7289 21.9897 21.3991 21.688 21.4911
714 |COP9 signalosome complex subunit 4 OS=Rattus norvegicus OX=10116 GN=Cops4 PE=1 SV=1 Cops4 Q68FS2 19.7852 21.3007 20.3553 18.2774 22.6599 21.9894 22.2916 22.3246
715 |COP9 signalosome complex subunit 8 OS=Rattus norvegicus OX=10116 GN=Cops8 PE=2 SV=1 Cops8 Q6P4Z9 15.9493 15.1006 15.6345|NaN 21.3684 20.6098 20.4677 20.2266
716 |COP9 signalosome subunit 5 OS=Rattus norvegicus OX=10116 GN=Cops5 PE=1 SV=1 Cops5 F7EUU4 15.398 18.4424 14.633 16.7187 20.3958 19.0494 19.4415 19.1478
717 |COP9 signalosome subunit 7A OS=Rattus norvegicus OX=10116 GN=Cops7a PE=1 SV=1 Cops7a FIMAA2 18.2917 18.1177 17.9023 18.7888 20.7867 19.5323 19.6317 19.8831
718 |Copine 3 OS=Rattus norvegicus OX=10116 GN=Cpne3 PE=1 SV=1 Cpne3 D3ZLA3 16.9301 16.4045 16.1754|NaN NaN 17.4662 17.0422|NaN

719 |Copine-7 OS=Rattus norvegicus OX=10116 GN=Cpne7 PE=1 SV=1 Cpne7 H1UBNO 17.2519 16.6862 17.7089 17.6184|NaN NaN NaN 15.0233
720 |Copper chaperone for superoxide dismutase OS=Rattus norvegicus OX=10116 GN=Ccs PE=1 SV=1 Ccs AO0A0G2JSZ9 18.7052 16.9765 18.3318 18.5426 21.0114 20.4949 20.7413 20.9126
721 |Copper transport protein ATOX1 OS=Rattus norvegicus OX=10116 GN=Atox1 PE=1 §V=1 Atox1 QIWUC4 15.3374 16.5293 17.0602|NaN 18.1223 18.8092 18.9397 20.5885
722 |Cordon-bleu WH2 repeat protein-like 1 OS=Rattus norvegicus OX=10116 GN=Coblll PE=1 SV=2 Coblll F1M124 NaN NaN NaN NaN 18.6608 19.2685 19.0358 18.4606
723 |Cornichon family AMPA receptor auxiliary protein 4 OS=Rattus norvegicus OX=10116 GN=Cnih4 PE=1 SV=1 Cnih4 D3ZTY0 NaN NaN NaN NaN 17.4433 18.1192 17.1186 17.668
724 |Cornifin-A OS=Rattus norvegicus OX=10116 GN=Sprrla PE=4 SV=1 Sprrla G3V755 NaN 17.9991|NaN 17.0674 20.0487 19.8242|NaN 19.1329
725 |Coronin OS=Rattus norvegicus OX=10116 GN=Coro7 PE=1 SV=1 Coro7 AOAOG2K9F9 |NaN NaN 19.349 18.2392 18.8669 18.4958 19.1918 18.8664
726 |Coronin-1A OS=Rattus norvegicus OX=10116 GN=Corola PE=1 SV=3 Corola QI1ZN1 15.7838 17.5915 16.4648|NaN NaN NaN NaN NaN

727 |Cortactin, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Cttn PE=1 SV=3 Cttn D3ZGE6 18.9487 17.0353 18.2915 17.0762 22.0244 22.1155 22.166 22.1156
728 |Corticosteroid-binding globulin OS=Rattus norvegicus OX=10116 GN=Serpina6 PE=1 SV=2 Serpina6 P31211 22.8137 21.9448 22.7188 22.7547 18.4597 17.1902 18.2423 17.0096
729 |Coxsackievirus and adenovirus receptor homolog OS=Rattus norvegicus OX=10116 GN=Cxadr PE=1 SV=2 Cxadr QIR066 NaN 15.2455|NaN NaN 20.9054 20.2153 20.4107 20.4698
730 |C-reactive protein OS=Rattus norvegicus OX=10116 GN=Crp PE=1 §V=1 Crp P48199 20.3117 21.033 21.216 20.7873 16.5045 19.3741 19.0731 18.7724
731 |Creatine kinase B-type OS=Rattus norvegicus OX=10116 GN=Ckb PE=1 SV=2 Ckb P07335 19.4565 19.8214 20.0603 19.6792 22.9302 22.7381 23.6837 23.3611
732 |Creatine kinase M-type OS=Rattus norvegicus OX=10116 GN=Ckm PE=1 SV=1 Ckm A0A0G2JSP8 24.5226 24.5938 24.8458 23.922 25.0061 27.9216 28.4719 28.2076
733 |Creatine kinase S-type, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ckmt2 PE=1 SV=1 Ckmt2 A0A0G2JVQI |NaN 17.0359|NaN 17.1836|NaN NaN NaN NaN

734 |Creatine kinase S-type, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ckmt2 PE=1 SV=2 Ckmt2 P09605 NaN 16.5894 15.9126 16.2913 15.4424|NaN NaN NaN

735 |CREB-binding protein OS=Rattus norvegicus OX=10116 GN=Crebbp PE=1 SV=1 Crebbp FIM9G7 NaN NaN NaN NaN NaN NaN NaN NaN

736 |CREB-regulated transcription coactivator 2 OS=Rattus norvegicus OX=10116 GN=Crtc2 PE=1 SV=1 Crtc2 Q3LRZ1 19.271 18.5675 19.0418 19.038 19.045 17.8583 17.9487 18.781
737 |CREB-regulated transcription coactivator 3 OS=Rattus norvegicus OX=10116 GN=Crtc3 PE=1 SV=2 Crtc3 FILVL6 19.1949 19.1081 19.376 20.1384 19.7156 18.7446 18.9903 19.3344
738 |Crk-like protein OS=Rattus norvegicus OX=10116 GN=Crkl PE=1 SV=1 Crkl Q50202 NaN NaN NaN NaN 19.2305 18.8542 17.6185 17.9173
739 |Crystallin beta-gamma domain-containing 3 OS=Rattus norvegicus OX=10116 GN=Crybg3 PE=1 SV=2 Crybg3 FIM8T4 15.488 16.7597 17.2381|NaN 17.9564 19.0488 18.9353 19.4191
740 |C-terminal-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ctbp1 PE=1 SV=3 Ctbpl Q9Z2F5 18.7031 16.8488 18.0925 17.2256 21.6165 21.044 21.4037 21.342
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741 |C-terminal-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Ctbp2 PE=1 SV=2 Ctbp2 Q9EQHS5 NaN NaN NaN NaN NaN NaN NaN NaN

742 |CTP synthase OS=Rattus norvegicus OX=10116 GN=Ctpsl PE=1 SV=1 Ctpsl B1IWC02 19.7054 18.9396 18.2197 15.5282 22.397 21.9254 22.7707 22,9616
743 |C-type lectin domain family 10 member A OS=Rattus norvegicus OX=10116 GN=Clec10a PE=1 SV=1 Clecl0a P49301 16.739 16.0168 16.2162 16.3325|NaN 16.6729|NaN 16.6708
744 |C-type lectin domain family 11 member A OS=Rattus norvegicus OX=10116 GN=Clecl1a PE=2 SV=1 Cleclla 088201 21.4256 21.0323 21.6807 21.471 18.6958 16.4783 15.4597 16.6025
745 |C-type lectin domain family 3, member B OS=Rattus norvegicus OX=10116 GN=Clec3b PE=1 SV=1 Clec3b D3ZUU6 18.3515 19.8146 19.1704 19.4827 16.5183 17.3718 16.9576 17.6792
746 |C-type mannose receptor 2 OS=Rattus norvegicus OX=10116 GN=Mrc2 PE=1 S§V=2 Mrc2 FILMA7 17.9165 18.2211 18.2216 16.4642 17.9209 18.575 17.5443 17.8109
747 |CUGBP Elav-like family member 1 OS=Rattus norvegicus OX=10116 GN=Celfl PE=2 SV=1 Celfl Q4QQT3 NaN 14.8731|NaN NaN 21.1667 19.9706 20.1203 20.2314
748 |CUGBP Elav-like family member 2 OS=Rattus norvegicus OX=10116 GN=Celf2 PE=1 SV=2 Celf2 ZAYNP1 14.9275|NaN 15.2582|NaN 17.5721 18.4066 16.964 17.5575
749 |Cullin 2 OS=Rattus norvegicus OX=10116 GN=Cul2 PE=1 SV=1 Cul2 AOA0G2K761 16.9046 16.0075 13.3649 14.0285 19.831 19.4768 19.5229 19.7279
750 |Cullin 4A OS=Rattus norvegicus OX=10116 GN=Cul4a PE=1 SV=1 Cul4a B2RY]3 20.2781 19.8384 20.192 20.2626 19.6183 19.3834 19.6555 19.6497
751 |Cullin 4B OS=Rattus norvegicus OX=10116 GN=Cul4b PE=1 SV=1 Cul4b D3ZK73 NaN NaN NaN NaN NaN NaN NaN NaN

752 |Cullin-3 OS=Rattus norvegicus OX=10116 GN=Cul3 PE=1 SV=2 Cul3 B5DF89 NaN 16.3695 14.1554|NaN 20.3889 21.0022 21.1546 20.962
753 |Cullin-5 OS=Rattus norvegicus OX=10116 GN=Cul5 PE=1 SV=1 Cul5 A0OAOH2UHG3 21.1169 19.8634 18.6867|NaN 21.3956 20.1228 21.0331 20.4691
754 |Cullin-7 OS=Rattus norvegicus OX=10116 GN=Cul7 PE=1 SV=1 Cul7 AOAOH2UHP4 |NaN NaN NaN NaN 16.2679 15.6367 16.3764 18.6907
755 |Cullin-associated NEDD8-dissociated protein 1 OS=Rattus norvegicus OX=10116 GN=Cand1 PE=1 SV=1 Candl P97536 18.5442 19.4789 19.3775 19.3551 23.5006 23.3571 23.888 23.414
756 |Cullin-associated NEDD8-dissociated protein 2 OS=Rattus norvegicus OX=10116 GN=Cand2 PE=4 SV=1 Cand2 A0A0G2K139 18.5355 18.38 17.8003 17.5369 22.4033 24.1607 24.4887 23.9098
757 |Cyclin-dependent kinase 1 OS=Rattus norvegicus OX=10116 GN=Cdkl PE=1 SV=1 Cdkl P39951 19.2548 21.3768 18.2891 20.8891 22.8408 22.3638 22.79 22.8116
758 |Cyclin-dependent kinase 16 OS=Rattus norvegicus OX=10116 GN=Cdk16 PE=1 SV=1 Cdkle6 Q68G39 NaN NaN NaN NaN 18.6825 18.7308 18.6271 18.3062
759 |Cyclin-dependent kinase 2 OS=Rattus norvegicus OX=10116 GN=Cdk2 PE=1 SV=1 Cdk2 Q6P751 NaN NaN NaN NaN NaN NaN NaN NaN

760 |Cyclin-dependent kinase 4 OS=Rattus norvegicus OX=10116 GN=Cdk4 PE=1 SV=1 Cdk4 P35426 NaN NaN NaN NaN 19.5901 19.0351 19.2278 18.5248
761 |Cyclin-dependent-like kinase 5 OS=Rattus norvegicus OX=10116 GN=Cdk5 PE=1 SV=1 Cdk5 Q03114 15.8922 16.6611 15.6799|NaN 17.8036 17.3548 17.7721 17.3789
762 |Cyclin-G-associated kinase OS=Rattus norvegicus OX=10116 GN=Gak PE=1 SV=1 Gak FILMD9 NaN NaN NaN NaN 20.4504 17.5326 16.6399 17.788
763 |Cystatin-B OS=Rattus norvegicus OX=10116 GN=Cstb PE=1 SV=1 Cstb P01041 NaN NaN NaN 15.6641 21.2387 21.0246 21.0959 21.0532
764 |Cystatin-C OS=Rattus norvegicus OX=10116 GN=Cst3 PE=1 SV=2 Cst3 P14841 21.1807 20.3104 21.0851 19.9347 18.7677 20.6496 20.3404 20.3912
765 |Cysteine and glycine-rich protein 1 OS=Rattus norvegicus OX=10116 GN=Csrpl PE=1 SV=2 Csrpl P47875 17.285 16.2494 17.4068 16.9682 20.6403 20.8747 20.8098 20.3703
766 |Cysteine and glycine-rich protein 3 OS=Rattus norvegicus OX=10116 GN=Csrp3 PE=1 SV=1 Csrp3 G3V700 20.5041 19.8495 20.2804 20.1255 25.1552 25.3489 25.2616 24.5316
767 |Cysteine and histidine-rich domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Chordcl PE=3 SV=1 Chordcl D4A4T9 16.4548 17.9657 16.6467 18.3871 20.4156 19.2652 20.383 20.2737
768 |Cysteine-rich protein 1 OS=Rattus norvegicus OX=10116 GN=Cripl PE=1 SV=2 Cripl P63255 19.2806 19.6775 19.1545 15.583 19.3882 21.2658 20.8967 20.6297
769 |Cysteine-rich protein 2 OS=Rattus norvegicus OX=10116 GN=Crip2 PE=2 SV=1 Crip2 P36201 22.2938 22.6306 21.9515 22.0787 26.0718 25.4865 25.9302 25.5513
770 |Cysteine-rich with EGF-like domain protein 1 OS=Rattus norvegicus OX=10116 GN=Creld1 PE=2 SV=1 Creldl Q4V7F2 NaN NaN NaN NaN NaN NaN NaN NaN

771 |Cytochrome b5 OS=Rattus norvegicus OX=10116 GN=Cyb5a PE=1 SV=2 Cyb5a P00173 15.7583|NaN NaN NaN NaN 17.7517 17.5605 17.9922
772 |Cytochrome b-c1 complex subunit 1, mitochondrial OS=Rattus norvegicus OX=10116 GN=Uqcrcl PE=1 SV=1 Uqerel Q68FY0 18.9554 19.8207 18.3328 18.6724 21.4951 23.1496 22.7965 23.0128
773 |Cytochrome b-c1 complex subunit 2, mitochondrial OS=Rattus norvegicus OX=10116 GN=Uqcrc2 PE=1 SV=2 Uqere2 P32551 21.3821 21.9246 22.4447 21.6014 22.3228 23.676 23.4553 23.4611
774 |Cytochrome b-c1 complex subunit 6, mitochondrial OS=Rattus norvegicus OX=10116 GN=Uqcrh PE=3 SV=1 Uqcerh Q5M9I5 16.6143|NaN NaN NaN NaN 20.1164 19.9539 20.4449
775 |Cytochrome b-c1 complex subunit 7 OS=Rattus norvegicus OX=10116 GN=Uqcrb PE=1 SV=1 Uqerb B2RYS2 19.2765 19.2856 17.7605 16.7821 21.0168 225011 22.1996 22.2633
776 |Cytochrome b-c1 complex subunit Rieske, mitochondrial OS=Rattus norvegicus OX=10116 GN=Uqcrfsl PE=1 SV=2 Uqerfsl P20788 18.6956 19.4115 18.3437 17.8562 20.4329 21.923 21.5111 219115
777 |Cytochrome c heme lyase OS=Rattus norvegicus OX=10116 GN=Hccs PE=1 SV=1 Hces D3ZL85 NaN NaN NaN NaN 17.5553 18.4742 17.1725 18.2113
778 |Cytochrome c oxidase assembly factor COX20 OS=Rattus norvegicus OX=10116 GN=Cox20 PE=1 SV=1 Cox20 D3ZYU4 17.0667 15.5731|NaN NaN NaN 17.2011 16.6305 17.1212
779 |Cytochrome c oxidase subunit 2 OS=Rattus norvegicus OX=10116 GN=Mtco2 PE=1 SV=3 mt-Co2 P00406 19.4747 19.9141 17.9984 18.6312 21.6606 229116 22.5908 22.9972
780 |Cytochrome c oxidase subunit 4 isoform 1, mitochondrial OS=Rattus norvegicus OX=10116 GN=Cox4il PE=1 SV=1 Cox4il P10888 19.9735 20.4596 18.9382 18.5412 22.3051 23.7474 23.3211 23.5098
781 |Cytochrome c oxidase subunit 5A, mitochondrial OS=Rattus norvegicus OX=10116 GN=Cox5a PE=1 SV=1 Cox5a P11240 18.9914 18.7973 16.8299 17.4571 21.5118 22.9953 22.5524 22.7532
782 |Cytochrome c oxidase subunit 5B, mitochondrial OS=Rattus norvegicus OX=10116 GN=Cox5b PE=1 SV=2 Cox5b P12075 15.8844 15.1022|NaN NaN 19.1494 21.334 21.0013 21.5061
783 |Cytochrome c oxidase subunit 6C-2 OS=Rattus norvegicus OX=10116 GN=Cox6c2 PE=1 SV=3 Cox6c P11951 16.6146 18.2527|NaN 15.2147 20.6967 222734 21.7867 22.1377
784 |Cytochrome c oxidase subunit 7A2, mitochondrial OS=Rattus norvegicus OX=10116 GN=Cox7a2 PE=1 SV=1 Cox7a2 P35171 16.207 16.2131 15.9259|NaN 19.6617 21.7486 21.2299 21.2096
785 |Cytochrome c oxidase subunit 7A2-like OS=Rattus norvegicus OX=10116 GN=Cox7a2l PE=1 SV=1 Cox7a2l D3ZYX8 16.7072 16.7663|NaN NaN 15.2889 17.1485 16.82 16.9241
786 |Cytochrome c oxidase subunit 7B, mitochondrial OS=Rattus norvegicus OX=10116 GN=Cox7b PE=1 SV=3 Cox7b P80431 15.7271 16.1786|NaN NaN 17.7174 19.7123 19.1623 19.3541
787 |Cytochrome c oxidase subunit 7C, mitochondrial OS=Rattus norvegicus OX=10116 GN=Cox7c PE=1 SV=2 Cox7c P80432 17.557 18.3843 16.5354 16.955 19.7868 21.3638 20.7632 21.1858
788 |Cytochrome c oxidase subunit OS=Rattus norvegicus OX=10116 GN=Cox6bl PE=1 SV=1 Cox6bl D3ZD09 NaN 17.1086|NaN NaN 21.1281 21.5312 21.5184 21.5628
789 |Cytochrome c-1 OS=Rattus norvegicus OX=10116 GN=Cycl PE=1 SV=3 Cycl D3ZFQ8 17.6592 17.7038|NaN 17.4771 19.7111 21.0156 21.0276 20.9973
790 |Cytoglobin OS=Rattus norvegicus OX=10116 GN=Cygb PE=1 SV=1 Cygb Q921A4 NaN 14.7051|NaN NaN 18.7095 18.4713 18.5594 18.7447
791 |Cytohesin-2 OS=Rattus norvegicus OX=10116 GN=Cyth2 PE=4 SV=1 Cyth2 FILSU6 NaN NaN NaN NaN NaN NaN NaN NaN

792 |Cytoplasmic aconitate hydratase OS=Rattus norvegicus OX=10116 GN=Acol PE=1 SV=1 Acol G3V6S2 17.9131 16.7224 17.0029 17.8211 20.2694 20.8567 21.429 21.4389
793 |Cytoplasmic dynein 1 heavy chain 1 OS=Rattus norvegicus OX=10116 GN=Dynclh1 PE=1 SV=2 Dynclhl MOR9X8 24.8613 24.5272 24.3266 23.8789 27.4083 27.4937 27.7022 27.4741
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794 |Cytoplasmic dynein 1 intermediate chain 2 OS=Rattus norvegicus OX=10116 GN=Dyncli2 PE=1 SV=1 Dyncli2 Q6AZ35 22.2414 21.9181 23.5369 22.4566 23.2499 23.1872 23.8325 24.1532
795 |Cytoplasmic dynein 1 light intermediate chain 1 OS=Rattus norvegicus OX=10116 GN=Dyncllil PE=1 SV=1 Dyncllil G3V7G0 17.8029 18.1454 18.4285 19.924 22.7198 23.1948 23.3696 23.0924
796 |Cytoplasmic dynein 1 light intermediate chain 2 OS=Rattus norvegicus OX=10116 GN=Dyncl1li2 PE=1 SV=1 Dynclli2 Q5D023 14.8901|NaN 14.2099 15.6517 22.7055 22.6918 23.0273 22.6349
797 |Cytoplasmic FMRI-interacting protein OS=Rattus norvegicus OX=10116 GN=Cyfipl PE=1 SV=1 Cyfipl D4A8HS8 16.9078 17.1766 16.0084 18.0655 21.4508 20.9898 21.2153 21.2048
798 |Cytoplasmic linker-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Clasp1 PE=1 SV=3 Claspl F1LNRO 19.9604 20.1538 20.2619 19.3263 21.7118 22.2215 21.7646 21.2934
799 |Cytoplasmic polyadenylation element binding protein 4 (Predicted) OS=Rattus norvegicus OX=10116 GN=Cpeb4 PE=1 SV=] Cpeb4 D3ZKL3 NaN NaN NaN NaN 16.9325|NaN 16.4922|NaN

800 |Cytoplasmic tRNA 2-thiolation protein 2 OS=Rattus norvegicus OX=10116 GN=Ctu2 PE=1 SV=1 Ctu2 AO0AO0G2JUT8 |NaN NaN NaN NaN NaN NaN NaN NaN

801 |Cytoskeleton-associated protein 4 OS=Rattus norvegicus OX=10116 GN=Ckap4 PE=1 SV=2 Ckap4 D3ZH41 19.6547 20.1934 19.9489 19.5971 23.3862 23.6396 23.2461 23.6764
802 |Cytoskeleton-associated protein 5 OS=Rattus norvegicus OX=10116 GN=Ckap5 PE=1 SV=3 Ckap5 F1M949 19.4319 21.6503 18.7707 20.6852 23.1502 23.8688 23.1804 23.0286
803 |Cytosol aminopeptidase OS=Rattus norvegicus OX=10116 GN=Lap3 PE=1 SV=1 Lap3 Q68FS4 16.4497 18.0515 16.3905 16.1771 19.6324 19.9824 20.2667 19.5755
804 |Cytosolic acyl coenzyme A thioester hydrolase OS=Rattus norvegicus OX=10116 GN=Acot7 PE=1 SV=4 Acot7 Q64559 NaN NaN NaN NaN NaN NaN NaN NaN

805 |Cytosolic Fe-S cluster assembly factor NUBP1 OS=Rattus norvegicus OX=10116 GN=Nubp1l PE=1 SV=1 Nubpl Q5I0L4 NaN NaN NaN 15.8774 21.5833 20.8998 21.1427 21.1924
806 |Cytosolic Fe-S cluster assembly factor NUBP2 OS=Rattus norvegicus OX=10116 GN=Nubp2 PE=1 SV=1 Nubp2 Q68FS1 20.6775 21.1451 20.6925 19.6726 22.0063 21.265 21.2224 21.108
807 |Cytosolic iron-sulfur assembly component 2B OS=Rattus norvegicus OX=10116 GN=Ciao2b PE=1 SV=1 Ciao2b D378Q7 15.8958 15.9844 15.3859 16.2533|NaN 18.5456 19.3918 19.4861
808 |Cytosolic iron-sulfur assembly component 3 OS=Rattus norvegicus OX=10116 GN=Ciao3 PE=2 SV=1 Ciao3 Q5BK18 NaN 14.1343|NaN 14.5996 18.7591 18.4198 18.7265 18.5106
809 |Cytosolic non-specific dipeptidase OS=Rattus norvegicus OX=10116 GN=Cndp2 PE=1 SV=1 Cndp2 Q6QON1 18.6489 20.7581 19.7403 19.5403 18.6929 20.9029 21.1968 20.8982
810 |D-3-phosphoglycerate dehydrogenase OS=Rattus norvegicus OX=10116 GN=Phgdh PE=1 SV=3 Phgdh 008651 21.3332 21.3485 21.5405 21.6519 23.0269 22.9806 23.3592 23.4618
811 |DAZ associated protein 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Dazapl PE=1 SV=1 Dazapl Q4KLZ3 NaN NaN NaN NaN 18.6712 17.6845 17.3973 17.4453
812 |DCNI1-like protein OS=Rattus norvegicus OX=10116 GN=Dcunld1 PE=1 SV=1 Dcunldl AOA0G2K8D6 |NaN NaN NaN NaN 16.7582|NaN 15.5555|NaN

813 |DDBI- and CUL4-associated factor 11 OS=Rattus norvegicus OX=10116 GN=Dcaf11 PE=1 SV=1 Dcafl1 Q5M9G8 NaN NaN NaN NaN NaN NaN NaN NaN

814 |DDBI and CUL4-associated factor 7 OS=Rattus norvegicus OX=10116 GN=Dcaf7 PE=1 SV=1 Dcaf7 B2RZ68 14.935[NaN NaN NaN 18.6311 19.2645 18.3482 18.4244
815 |DDBI- and CUL4-associated factor 8 OS=Rattus norvegicus OX=10116 GN=Dcaf8 PE=1 SV=1 Dcaf8 Q5U2M6 NaN 15.7357|NaN 19.5836 19.1444 17.5862 19.2105 19.0489
816 |D-dopachrome decarboxylase OS=Rattus norvegicus OX=10116 GN=Ddt PE=1 SV=3 Ddt P80254 16.8815 16.6625 15.705 16.4186 18.8468 17.8275 18.3738 19.0341
817 |DEAD (Asp-Glu-Ala-Asp) box polypeptide 17, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Ddx17 PE=1 SV=1 Ddx17 A0A096MIX2 17.6299 17.052[NaN 18.3638 19.3961 17.7852 16.8385 17.6686
818 |DEAD (Asp-Glu-Ala-Asp) box polypeptide 19a OS=Rattus norvegicus OX=10116 GN=Ddx19a PE=1 SV=1 Ddx19a Q68FX3 19.0152 18.8174 19.2543 18.5441 23.7136 23.0157 23.6312 23.6304
819 |DEAD (Asp-Glu-Ala-Asp) box polypeptide 5 OS=Rattus norvegicus OX=10116 GN=Ddx5 PE=1 SV=1 Ddx5 Q6AYI1 18.5765 17.9702 18.519(NaN 22.8295 22.2074 22.2845 22.0265
820 |Dead end homolog 1 (Zebrafish) OS=Rattus norvegicus OX=10116 GN=Hars PE=1 SV=1 Harsl Q4QQV4 17.4772 17.6348 17.5631 17.4394 20.0224 19.0868 19.2692 19.584
821 |DEAD-box helicase 19A OS=Rattus norvegicus OX=10116 GN=Ddx19a PE=1 SV=1 Ddx19a A0A0G2JUH2 |NaN NaN NaN NaN NaN NaN NaN NaN

822 |DEAD-box helicase 3, X-linked OS=Rattus norvegicus OX=10116 GN=Ddx3x PE=1 SV=1 Ddx3x A0A0G2K719 20.5746 20.0252 20.2767 20.7584 24.0707 23.7277 23.6751 23.6452
823 |DEAD-box helicase 6 OS=Rattus norvegicus OX=10116 GN=Ddx6 PE=1 SV=1 Ddx6 D37ZD73 14.8622|NaN NaN NaN 20.8185 20.6823 20.6841 20.3985
824 |DEAH (Asp-Glu-Ala-His) box polypeptide 15 (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Dhx15 PE] Dhx15 D3ZD97 NaN NaN NaN NaN 18.1444 18.7438 17.4901 |NaN

825 |Death domain-containing membrane protein NRADD OS=Rattus norvegicus OX=10116 GN=Nradd PE=1 SV=2 Nradd Q8K5A9 NaN NaN 15.2402|NaN 19.3693 18.7677 19.4457 19.2406
826 |Decapping mRNA 1A OS=Rattus norvegicus OX=10116 GN=Dcpla PE=1 SV=1 Dcpla D4AE80 NaN 17.3918 15.0013 15.8241 18.4154 18.9425 18.0905 18.1276
827 |Dedicator of cytokinesis 6 OS=Rattus norvegicus OX=10116 GN=Docké6 PE=1 SV=1 Docké AOA0G2KAH4 [NaN 16.3183 15.9679|NaN 17.0738|NaN NaN 17.1898
828 |Dedicator of cytokinesis 7 OS=Rattus norvegicus OX=10116 GN=Dock7 PE=1 SV=1 Dock?7 AOA0G2K3H2 17.4477 17.56 17.2965 18.3846 20.0109 21.2353 20.8798 20.8046
829 |Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ech1l PE=1 SV=2 Echl Q62651 17.0201 16.4223 17.6024 17.2993 16.2209 19.9404 18.0672 17.767
830 |Delta-aminolevulinic acid dehydratase OS=Rattus norvegicus OX=10116 GN=Alad PE=1 SV=1 Alad P06214 NaN NaN NaN NaN NaN NaN NaN NaN

831 |Deltex E3 ubiquitin ligase 3 OS=Rattus norvegicus OX=10116 GN=Dtx3 PE=4 SV=2 Dtx3 FILY78 NaN NaN NaN NaN NaN NaN NaN NaN

832 |Deltex E3 ubiquitin ligase 4 OS=Rattus norvegicus OX=10116 GN=Dtx4 PE=4 SV=1 Dtx4 AOA0G2K048 |NaN 15.9822|NaN NaN NaN 17.8464 18.3224 18.5349
833 |DENN domain-containing 4C OS=Rattus norvegicus OX=10116 GN=Dennd4c PE=1 SV=1 Dennd4c AOA0G2K089 17.7895|NaN 14.8028|NaN 19.9312 19.0321 18.9087 18.33
834 |DENN domain-containing protein 5A OS=Rattus norvegicus OX=10116 GN=Dennd5a PE=2 SV=1 Dennd5a G3V7Q0 NaN 15.9173|NaN NaN 17.2471 17.1914 17.2929 16.9468
835 |Deoxyhypusine hydroxylase OS=Rattus norvegicus OX=10116 GN=Dohh PE=2 SV=1 Dohh Q5PPJ4 NaN NaN NaN NaN 17.5021|NaN 17.8572 18.0695
836 |Deoxyribose-phosphate aldolase OS=Rattus norvegicus OX=10116 GN=Dera PE=1 SV=3 Dera FIM1HO NaN NaN 14.9781|NaN 18.8449 19.2608 20.1766 20.1884
837 |Deoxythymidylate kinase OS=Rattus norvegicus OX=10116 GN=Dtymk PE=1 SV=1 Dtymk D3ZUJ5 17.2695 17.6052 17.1818 17.5394 19.0466 18.4425 18.6418 17.5515
838 |Deoxyuridine 5'-triphosphate nucleotidohydrolase OS=Rattus norvegicus OX=10116 GN=Dut PE=2 SV=3 Dut P70583 NaN NaN NaN NaN 16.57 16.9335 16.4742 16.1835
839 |Dermokine OS=Rattus norvegicus OX=10116 GN=Dmkn PE=4 SV=1 Dmkn A0A0G2K3X0 15.3128|NaN NaN 15.839|NaN 17.4872 16.5847|NaN

840 |Desmin OS=Rattus norvegicus OX=10116 GN=Des PE=1 SV=1 Des Q6P725 17.3611 17.8031 18.0728 16.6891 21.4388 21.6567 21.484 21.8834
841 |Desmocollin 1 OS=Rattus norvegicus OX=10116 GN=Dscl PE=4 SV=1 Dscl A0A0G2KA90 18.516 20.8328 18.1689 18.1837 17.9248 18.5202 17.704 16.5551
842 |Desmoglein 1 OS=Rattus norvegicus OX=10116 GN=Dsgl PE=4 SV=1 Dsgl D3ZM39 20.2493 21.6618 19.3181 20.9705 19.6164 20.1468 18.7414 18.1282
843 |Desmoplakin OS=Rattus norvegicus OX=10116 GN=Dsp PE=1 SV=1 Dsp FILMV6 22.8625 24.1065 22.5237 24.1577 23.0896 23.7771 22.7915 22.681
844 |Destrin OS=Rattus norvegicus OX=10116 GN=Dstn PE=1 SV=3 Dstn Q7MOE3 19.6938 20.118 20.3103 19.2627 23.8176 23.0834 23.6761 23.5205
845 |Deubiquitinating protein VCIP135 OS=Rattus norvegicus OX=10116 GN=Vcpipl PE=1 SV=2 Vcpipl Q8CF97 16.7383 17.2881 17.2478 16.4401 20.589 20.0752 19.7227 16.7846
846 |Developmentally-regulated GTP-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Drgl PE=1 SV=1 Drgl Q5I0F0 15.9211|NaN 16.5768 14.7342 20.6673 20.1931 20.4746 20.4233
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847 |Developmentally-regulated GTP-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Drg2 PE=1 SV=1 Drg2 AOA0G2KAI8 21.6934 21.1117 18.5824 18.7718 21.7051 20.366 21.312 20.8023
848 |Diacylglycerol kinase zeta OS=Rattus norvegicus OX=10116 GN=Dgkz PE=1 SV=1 Dgkz 008560 18.1642 16.1431|NaN 14.4736 20.106 20.0086 20.721 20.704
849 |Dickkopf WNT-signaling pathway inhibitor 3 OS=Rattus norvegicus OX=10116 GN=Dkk3 PE=2 SV=1 Dkk3 BIH219 15.946(NaN 16.2565 16.6656 18.2519|NaN 17.5818 17.4546
850 |Dihydrofolate reductase OS=Rattus norvegicus OX=10116 GN=Dhfr PE=1 SV=3 Dhfr Q920D2 18.7703 17.1609 19.0607 18.8645 19.652 17.7544 18.7705 19.4035
851 |Dihydrolipoamide S-succinyltransferase (E2 component of 2-oxo-glutarate complex), isoform CRA_a OS=Rattus norvegicus ( Dlst G3VeP2 14.8533 14.3833|NaN NaN 18.8786 21.1394 20.5962 21.0544
852 |Dihydrolipoyl dehydrogenase, mitochondrial OS=Rattus norvegicus OX=10116 GN=DId PE=1 SV=1 DId Q6P6R2 17.8053|NaN 18.5816 18.4089 16.7543 20.6062 19.6282 20.2951
853 |Dihydrolipoyllysine-residue acetyltransferase component of pyruvate dehydrogenase complex, mitochondrial OS=Rattus nory| Dlat P08461 17.6077 19.0059 17.2439 17.6696 19.9486 21.5558 21.3244 21.4952
854 |Dihydropteridine reductase OS=Rattus norvegicus OX=10116 GN=Qdpr PE=1 SV=1 Qdpr P11348 NaN 14.8108|NaN NaN 17.8825 17.3591 17.4759 17.2104
855 |Dihydropyrimidinase-related protein 2 OS=Rattus norvegicus OX=10116 GN=Dpysl2 PE=1 SV=1 Dpysl2 P47942 18.3356 19.1969 18.9757 18.8223 24.3047 244314 24.151 23.9772
856 |Dihydropyrimidinase-related protein 3 OS=Rattus norvegicus OX=10116 GN=Dpysl3 PE=1 SV=2 Dpysl3 Q62952 18.6833 19.363 18.9455 18.4365 24.3245 24.0968 24.0614 23.9913
857 |Dipeptidyl peptidase 2 OS=Rattus norvegicus OX=10116 GN=Dpp7 PE=1 SV=1 Dpp7 Q9EPB1 NaN NaN NaN NaN 16.1998 17.3512|NaN NaN

858 |Dipeptidyl peptidase 3 OS=Rattus norvegicus OX=10116 GN=Dpp3 PE=1 SV=2 Dpp3 055096 NaN NaN 15.952(NaN NaN 18.0272 18.5953 16.9183
859 |Dipeptidyl peptidase 4 OS=Rattus norvegicus OX=10116 GN=Dpp4 PE=1 SV=1 Dpp4 A0A0G2K238 15.2194 17.0148 16.4091 16.3666 19.4421 19.0747 18.076 18.7695
860 |Diphosphoinositol polyphosphate phosphohydrolase 1 OS=Rattus norvegicus OX=10116 GN=Nudt3 PE=1 SV=1 Nudt3 Q566C7 NaN NaN NaN NaN 19.1015 19.1979 19.7229 19.1659
861 |Diphosphoinositol polyphosphate phosphohydrolase 2 OS=Rattus norvegicus OX=10116 GN=Nudt4 PE=2 SV=1 Nudt4 QIIMY2 16.6863|NaN 16.5514 17.1437 19.8986 19.3148 19.467 19.5743
862 |Diphthine--ammonia ligase OS=Rattus norvegicus OX=10116 GN=Dph6 PE=1 SV=3 Dph6 F1LP0O7 NaN NaN NaN NaN 16.9312 16.6801 17.3499 16.8373
863 |Disabled homolog 2 OS=Rattus norvegicus OX=10116 GN=Dab2 PE=1 SV=1 Dab2 088797 16.6279 17.3667 16.583 16.3112 20.0828 18.6059 18.9672 19.0884
864 |Disabled homolog 2-interacting protein OS=Rattus norvegicus OX=10116 GN=Dab2ip PE=1 SV=1 Dab2ip AOAOG2JTF2 [NaN NaN NaN NaN 15.5336 17.6713 16.2474|NaN

865 |Disco-interacting protein 2 homolog B OS=Rattus norvegicus OX=10116 GN=Dip2b PE=1 SV=1 Dip2b A0A0G2JY22 |NaN NaN NaN NaN 19.2377 18.0936 17.7715|NaN

866 |Discs, large homolog-associated protein 4 (Drosophila) OS=Rattus norvegicus OX=10116 GN=Dlgap4 PE=1 SV=1 Dlgap4 G3V927 NaN NaN NaN NaN NaN NaN 15.735|NaN

867 |Dishevelled segment polarity protein 2 OS=Rattus norvegicus OX=10116 GN=Dvl2 PE=1 SV=2 Dvl2 D3ZB71 NaN 17.532|NaN NaN 19.0497 18.3126 18.579 18.8949
868 |Dishevelled segment polarity protein 3 OS=Rattus norvegicus OX=10116 GN=Dvl3 PE=1 SV=2 Dvl3 D4ADV8 16.7609|NaN NaN NaN 18.7385 17.6958 18.7792 18.5496
869 |Dishevelled-binding antagonist of beta-catenin 3 OS=Rattus norvegicus OX=10116 GN=Dact3 PE=1 SV=1 Dact3 MOR4]7 NaN NaN NaN NaN NaN NaN NaN NaN

870 |Disks large homolog 1 OS=Rattus norvegicus OX=10116 GN=DIgl PE=1 SV=1 Digl A0A0G2K1IM2 |NaN NaN NaN NaN NaN NaN NaN NaN

871 |Divalent cation tolerant protein CUTA, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Cuta PE=1 SV=1 Cuta G3V616 NaN NaN NaN NaN 17.4445 16.7975NaN NaN

872 |DLG-associated protein 5 OS=Rattus norvegicus OX=10116 GN=Dlgap5 PE=2 SV=1 Dlgap5 B1IWC75 NaN NaN 16.8453|NaN 18.2452 19.0779 18.7842 19.0428
873 |DNA damage-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ddb1 PE=1 SV=1 Ddb1 G3V8T4 19.931 19.5215 19.2572 19.2599 22.7692 21.833 22.374 22.4399
874 |DNA damage-inducible 1 homolog 2 OS=Rattus norvegicus OX=10116 GN=Ddi2 PE=1 SV=1 Ddi2 A0A096M]P9 16.4724 14.5376 15.8032 16.3945 18.8289 18.4911 18.4605 18.1573
875 |DNA fragmentation factor subunit alpha OS=Rattus norvegicus OX=10116 GN=Dffa PE=1 SV=1 Dffa A0A0G2]Y18 18.5219 18.3065|NaN NaN 20.6842 19.7054 19.6028 19.786
876 |DNA helicase OS=Rattus norvegicus OX=10116 GN=Mcm2 PE=1 SV=2 Mcm2 D3ZP9% 21.6599 21.6761 22.4836 22.2178 21.0079 21.1346 21.8316 21.7415
877 |DNA helicase OS=Rattus norvegicus OX=10116 GN=Mcm3 PE=1 SV=3 Mcm3 D3ZFP4 19.4194 18.6585 18.6576 20.0128 22.1729 21.1901 21.727 21.3228
878 |DNA helicase OS=Rattus norvegicus OX=10116 GN=Mcm4 PE=1 SV=1 Mcm4 G3V681 16.8679 17.3751 17.1788 16.5752 22.0445 22.3527 22.7701 22.1873
879 |DNA helicase OS=Rattus norvegicus OX=10116 GN=Mcm5 PE=1 SV=1 Mcm5 A0A0G2]Y07 15.6218 16.7219 16.1753 15.3052 21.6726 21.0594 21.6607 21.4198
880 |DNA helicase OS=Rattus norvegicus OX=10116 GN=Mcm6 PE=1 SV=1 Mcm6 A9CMB8 15.0768 16.9592 14.7692 17.7309 21.7304 21.8214 22.6001 22.4193
881 |DNA ligase OS=Rattus norvegicus OX=10116 GN=Ligl PE=1 SV=1 Ligl Q566D8 NaN NaN NaN NaN 18.0364 16.5942|NaN NaN

882 |DNA mismatch repair protein Mlh1 OS=Rattus norvegicus OX=10116 GN=MIh1 PE=2 SV=1 Mih1 P97679 NaN NaN NaN NaN 16.8502|NaN 16.938 16.8045
883 |DNA mismatch repair protein OS=Rattus norvegicus OX=10116 GN=Msh2 PE=1 SV=1 Msh2 BIWBQ7 14.5889|NaN 15.7179|NaN 18.259 17.1344 15.9223 17.1651
884 |DNA polymerase epsilon subunit 3 OS=Rattus norvegicus OX=10116 GN=Pole3 PE=1 SV=1 Pole3 Q642A5 NaN NaN NaN NaN 17.8187 16.6661 17.1853 16.9944
885 |DNA primase large subunit OS=Rattus norvegicus OX=10116 GN=Prim2 PE=2 SV=1 Prim2 089044 NaN NaN NaN NaN NaN NaN NaN NaN

886 |DNA replication licensing factor MCM7 OS=Rattus norvegicus OX=10116 GN=Mcm?7 PE=1 SV=1 Mcm?7 Q6AYNS 15.844 15.538 16.1485 15.7106 20.8728 21.204 21.8734 21.9702
887 |DNA-directed RNA polymerase II subunit GRINL1A OS=Rattus norvegicus OX=10116 GN=Polr2m PE=2 SV=1 Myzap H8Y6S5 NaN 15.8966 15.6614 16.0649 20.3944 20.1774 20.2282 19.9304
888 |DNA-directed RNA polymerase subunit beta OS=Rattus norvegicus OX=10116 GN=Polr2b PE=1 SV=1 Polr2b G3V8Y5 NaN NaN 13.2968|NaN 19.8356 20.1808 19.9535 19.9242
889 |DNA-directed RNA polymerase subunit beta OS=Rattus norvegicus OX=10116 GN=Polr3b PE=3 SV=1 Polr3b D3ZV30 NaN NaN NaN NaN NaN NaN NaN NaN

890 |Dna] (Hsp40) homolog, subfamily A, member 2 OS=Rattus norvegicus OX=10116 GN=Dnaja2 PE=1 SV=1 Dnaja2 Q5M9H7 19.2542 18.1977 18.9262 18.6646 23.2393 22.6407 23.0097 22.8995
891 |Dna] (Hsp40) homolog, subfamily A, member 4 OS=Rattus norvegicus OX=10116 GN=Dnaja4 PE=1 SV=1 Dnaja4 Q4QR73 15.9072|NaN 16.2604|NaN 21.0595 20.2472 20.472 20.3152
892 |Dna] (Hsp40) homolog, subfamily B, member 1 (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Dnajbl P Dnajbl BOKO030 16.1104 16.3913 15.6021 17.3961 20.0845 19.1222 19.3289 19.9291
893 |Dna] (Hsp40) homolog, subfamily B, member 4 OS=Rattus norvegicus OX=10116 GN=Dnajb4 PE=1 SV=1 Dnajb4 Q5XIPO 15.4893|NaN 15.7688 14.6212 21.4943 21.5066 21.2312 21.49
894 |Dna] (Hsp40) homolog, subfamily C, member 9 (Predicted) OS=Rattus norvegicus OX=10116 GN=Dnajc9 PE=1 SV=1 Dnajc9 A8QIC3 16.0608 14.2055|NaN NaN 21.0835 21.2605 21.1872 20.7328
895 |DnaJ heat shock protein family (Hsp40) member B2 OS=Rattus norvegicus OX=10116 GN=Dnajb2 PE=1 SV=1 Dnajb2 B2RYA8 NaN NaN NaN NaN NaN NaN 16.9803 17.6451
896 |Dna] heat shock protein family (Hsp40) member B5 OS=Rattus norvegicus OX=10116 GN=Dnajb5 PE=4 SV=1 Dnajb5 AO0A0G2K9H9 [NaN 14.9004|NaN NaN 19.5536 20.097 19.6604 19.683
897 |DnaJ heat shock protein family (Hsp40) member C13 OS=Rattus norvegicus OX=10116 GN=Dnajc13 PE=1 SV=2 Dnajcl3 D3ZN27 18.3511 19.0024 18.4877 18.6392 21.5036 21.6943 21.348 21.434
898 |DnaJ heat shock protein family (Hsp40) member C7 OS=Rattus norvegicus OX=10116 GN=Dnajc7 PE=1 SV=1 Dnajc7 A0A0G2K435 17.0853 17.499 17.2765 18.3686 21.6155 21.0267 21.7082 21.7506
899 |DnaJ homolog subfamily A member 1 OS=Rattus norvegicus OX=10116 GN=Dnajal PE=1 SV=1 Dnajal P63036 NaN 15.6815|NaN NaN 20.0996 19.5477 19.1267 18.1559
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900 |DnaJ homolog subfamily B member 11 OS=Rattus norvegicus OX=10116 GN=Dnajb11 PE=2 SV=1 Dnajb11 Q6TUGO 16.0273 16.4939 16.1348 15.3695 18.9773 18.733 18.9179 18.8622
901 |DnaJ homolog subfamily B member 6 OS=Rattus norvegicus OX=10116 GN=Dnajb6 PE=1 SV=1 Dnajb6 Q6AYU3 14.5609|NaN NaN NaN 17.177 18.6234 17.6602 16.5897
902 |DnaJ homolog subfamily C member 5 OS=Rattus norvegicus OX=10116 GN=Dnajc5 PE=1 SV=1 Dnajc5 P60905 16.0742 16.9339 15.6612 15.6923 18.7671 18.7893 18.6426 19.0258
903 |DnaJ homolog subfamily C member 8 OS=Rattus norvegicus OX=10116 GN=Dnajc8 PE=1 SV=1 Dnajc8 A0A0G2K751 16.1856|NaN 16.2376|NaN 17.5805 16.7062 17.738 17.3402
904 |Dolichyl-diphosphooligosaccharide--protein glycosyltransferase 48 kDa subunit OS=Rattus norvegicus OX=10116 GN=Ddosf Ddost Q641Y0 16.471 15.6983 16.8446 16.6923 20.1068 18.4364 18.3886 19.8921
905 |Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 1 OS=Rattus norvegicus OX=10116 GN=Rpnl PE=1 Rpnl Q6P7A7 20.1153 19.8913 20.1145 19.8041 22.4702 22.8697 22.3873 22.9437
906 |Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 2 OS=Rattus norvegicus OX=10116 GN=Rpn2 PE=2 Rpn2 P25235 19.1422 19.1396 19.3584 19.7393 20.6558 21.3529 20.6959 21.2421
907 |Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit DAD1 OS=Rattus norvegicus OX=10116 GN=Dad]1 ] Dadl P61805 18.9947 19.1532 19.9747 18.8842 19.731 19.7793 19.5009 19.5368
908 |Dolichyl-phosphate mannosyltransferase subunit 1, catalytic OS=Rattus norvegicus OX=10116 GN=Dpm1 PE=1 SV=1 Dpml D4A8N1 NaN 15.3546|NaN NaN 17.5768 17.5201 17.0535 17.1153
909 |Down syndrome critical region homolog 2 (Human) (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Psm| Psmgl D4AAH6 NaN NaN NaN NaN 18.3575 17.2013 18.6684 18.1469
910 |Drebrin OS=Rattus norvegicus OX=10116 GN=Dbnl PE=1 SV=3 Dbnl Q07266 16.869 16.1395 16.1581 16.6003 18.7811 19.1644 19.8571 19.6449
911 |Drebrin-like protein OS=Rattus norvegicus OX=10116 GN=Dbnl PE=1 SV=1 Dbnl QIJHL4 17.6369 14.9989 17.1199 15.2582 22.8493 23.1358 23.2484 22.7903
912 |Dual specificity mitogen-activated protein kinase kinase 1 OS=Rattus norvegicus OX=10116 GN=Map2kl PE=1 SV=2 Map2k1 Q01986 14.9086|NaN 15.4428 12.6835 22.829 22.5665 22.936 22.8706
913 |Dual specificity mitogen-activated protein kinase kinase 2 OS=Rattus norvegicus OX=10116 GN=Map2k2 PE=1 SV=1 Map2k2 P36506 NaN NaN 15.6792|NaN 20.5341 19.8407 20.1188 18.4528
914 |Dual specificity tyrosine-phosphorylation-regulated kinase 1A OS=Rattus norvegicus OX=10116 GN=Dyrkla PE=1 SV=2 Dyrkla Q63470 NaN NaN 15.8254|NaN 18.5498 18.1292 18.4686 18.0827
915 |Dual-specificity phosphatase 27, atypical OS=Rattus norvegicus OX=10116 GN=Dusp27 PE=1 SV=1 StyxI2 D3ZRMO NaN NaN NaN NaN 17.9909 18.8365 18.776 18.6889
916 |Dual-specificity phosphatase 3 OS=Rattus norvegicus OX=10116 GN=Dusp3 PE=1 SV=1 Dusp3 AOAO0G2K3I9 [NaN NaN NaN 15.6102 21.3696 20.4142 20.6707 20.0964
917 |Dymeclin OS=Rattus norvegicus OX=10116 GN=Dym PE=2 SV=1 Dym B4F766 NaN NaN NaN NaN 17.7817 16.8324 17.9795 16.7294
918 |Dynactin subunit 1 OS=Rattus norvegicus OX=10116 GN=Dctnl PE=1 SV=1 LOC500227 AOA0G2K428 19.9877 18.8335 20.0919 19.1694 23.6389 24.424 24.4666 23.9229
919 |Dynactin subunit 2 OS=Rattus norvegicus OX=10116 GN=Dctn2 PE=1 SV=1 Dctn2 A0A0G2JUC7 16.3072 17.3041 14.7338 15.2164 23.0976 22.7586 23.3487 22.8849
920 |Dynactin subunit 3 OS=Rattus norvegicus OX=10116 GN=Dctn3 PE=1 SV=1 Dctn3 D4A1B8 19.9478|NaN 15.1676 15.4932 21.0823 21.2871 21.3841 21.1655
921 |Dynactin subunit 4 OS=Rattus norvegicus OX=10116 GN=Dctn4 PE=1 SV=1 Dctn4 QI9QUR2 14.8768 15.3604 14.8933 14.1493 19.0501 20.0116 20.0273 19.6076
922 |Dynactin subunit 5 OS=Rattus norvegicus OX=10116 GN=Dctn5 PE=1 SV=1 Dctn5 G3V8Co NaN NaN NaN NaN NaN NaN NaN NaN

923 |Dynamin-1-like protein OS=Rattus norvegicus OX=10116 GN=Dnm1] PE=1 SV=1 Dnmll 035303 20.2183 19.6189 20.1363 19.8196 24.8044 24.2706 24.6566 24.5105
924 |Dynamin-2 OS=Rattus norvegicus OX=10116 GN=Dnm2 PE=1 SV=1 Dnm?2 P39052 20.3851 19.7607 20.4967 21.385 22.3897 21.488 22.0571 21.6916
925 |Dynamin-3 OS=Rattus norvegicus OX=10116 GN=Dnm3 PE=1 SV=2 Dnm3 Q08877 NaN NaN NaN NaN 16.9232 15.6338 16.8763|NaN

926 |Dynein assembly factor 4, axonemal OS=Rattus norvegicus OX=10116 GN=Dnaaf4 PE=1 SV=1 Dnaaf4 Q5V]JS5 21.7619 22.5456 21.6563 22.5044 20.4835 21.5445 21.0137 21.1835
927 |Dynein light chain 1, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Dynlll PE=1 SV=1 Dynll1 P63170 19.5181 19.3673 19.3145 18.9863 23.0482 23.7001 23.3842 23.214
928 |Dynein light chain 2, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Dynll2 PE=1 SV=1 Dynll2 Q78P75 NaN 16.3748|NaN 16.2425 18.6512 18.8982 18.6952 18.5061
929 |Dynein light chain roadblock-type 1 OS=Rattus norvegicus OX=10116 GN=Dynlrbl PE=1 SV=3 Dynlrbl P62628 14.6553|NaN NaN NaN 20.8407 21.0094 21.0577 20.8298
930 |Dynein light chain Tctex-type 1 OS=Rattus norvegicus OX=10116 GN=Dynltl PE=1 SV=1 Dynlt1 Q97336 NaN NaN NaN NaN 19.842 19.7344 20.1814 19.7604
931 |Dystonin OS=Rattus norvegicus OX=10116 GN=Dst PE=1 SV=3 Dst D3ZC56 19.3886 19.4155 19.8452 19.273 23.2184 24.0034 24.0967 24.0517
932 |Dystrobrevin OS=Rattus norvegicus OX=10116 GN=Dtna PE=1 SV=3 Dtna D4A772 NaN NaN NaN NaN NaN NaN NaN NaN

933 |E3 ubiquitin-protein ligase HUWEI (Fragment) OS=Rattus norvegicus OX=10116 GN=Huwel PE=1 SV=2 Huwel P51593 NaN NaN NaN NaN 18.0532|NaN 16.9653|NaN

934 |E3 ubiquitin-protein ligase HUWEI OS=Rattus norvegicus OX=10116 GN=Huwel PE=1 SV=1 Huwel AOA0G2JVW5 15.9389 18.4973 18.3352 18.3269 21.5887 20.6577 20.4019 21.0477
935 |E3 ubiquitin-protein ligase OS=Rattus norvegicus OX=10116 GN=Nedd4 PE=1 SV=1 Nedd4 AOA0G2KS8P3 21.3513 21.8178 22.4068 22.052 23.6969 24.4673 24.5479 24.1615
936 |E3 ubiquitin-protein ligase PPP1R11 OS=Rattus norvegicus OX=10116 GN=Ppplrll PE=2 SV=2 Ppplrll Q6MFY6 NaN 13.9479 13.8424|NaN 15.3471|NaN 16.7465 16.4482
937 |E3 ubiquitin-protein ligase RNF114 OS=Rattus norvegicus OX=10116 GN=Rnf114 PE=2 SV=1 Rnfl14 Q6J2U6 16.8913 16.0908 16.0548 13.9806 21.6342 20.1677 20.7069 20.6541
938 |E3 ubiquitin-protein ligase TRIP12 OS=Rattus norvegicus OX=10116 GN=Trip12 PE=1 SV=1 Trip12 AOATW2Q676 14.8863|NaN 15.2604 15.7085 18.1431 18.2089 17.8906 17.1704
939 |E3 ubiquitin-protein ligase UBR4 OS=Rattus norvegicus OX=10116 GN=Ubr4 PE=1 SV=1 Ubr4 FILQI5 14.9962 17.909 16.4557 16.5448 22.0433 21.6763 21.7894 21.7087
940 |Early endosome antigen 1 OS=Rattus norvegicus OX=10116 GN=Eeal PE=1 SV=1 Eeal A0A0G2K051 15.728 15.3826 14.7958|NaN 18.3142 17.6131 17.134 16.6943
941 |Echinoderm microtubule-associated protein-like 2 OS=Rattus norvegicus OX=10116 GN=Eml2 PE=1 SV=1 Eml2 Q6P6T4 NaN NaN NaN NaN NaN NaN NaN NaN

942 |Echinoderm microtubule-associated protein-like 4 OS=Rattus norvegicus OX=10116 GN=Eml4 PE=1 SV=1 Eml4 A0A0G2K270 [NaN NaN NaN NaN 18.2208 18.7233 19.2218 19.1083
943 |Ecm29 proteasome adaptor and scaffold OS=Rattus norvegicus OX=10116 GN=Ecpas PE=1 SV=3 Ecpas F1M446 NaN NaN NaN NaN 18.2851 17.4232 18.7255 18.8925
944 |Ectonucleoside triphosphate diphosphohydrolase 1 OS=Rattus norvegicus OX=10116 GN=Entpd1 PE=3 SV=3 Entpd1 FIMO0G3 NaN NaN NaN NaN 21.0445 21.2996 20.9227 20.6818
945 |Ectonucleotide pyrophosphatase/phosphodiesterase family member 1 OS=Rattus norvegicus OX=10116 GN=Enpp1 PE=1 SV Enppl Q924C3 NaN NaN NaN NaN 16.5775 16.6221|NaN NaN

946 |Eefsec protein OS=Rattus norvegicus OX=10116 GN=Eefsec PE=1 SV=1 Eefsec B5DE]5 17.3823 17.5959 14.2193 19.0082 18.5133 17.4883 16.0593 17.5718
947 |EF-hand domain-containing protein D2 OS=Rattus norvegicus OX=10116 GN=Efhd2 PE=1 SV=1 Efhd2 Q4FZY0 NaN 15.1897|NaN NaN 19.6068 18.6653 18.6379 19.2351
948 |EGF-containing fibulin-like extracellular matrix protein 1 OS=Rattus norvegicus OX=10116 GN=Efemp1l PE=1 SV=1 Efempl 035568 NaN NaN 18.5693 14.8225|NaN NaN NaN NaN

949 |EH domain-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ehbp1 PE=1 SV=3 Ehbp1 FILVX2 15.3762|NaN NaN NaN 17.7975 15.2228 15.5252 15.74
950 |EH domain-binding protein 1-like 1 OS=Rattus norvegicus OX=10116 GN=Ehbp1l1 PE=1 SV=1 Ehbp1l1 AOA0G2K6R8 18.903 18.824 17.4591 17.1647 22.3223 22.2496 22.2581 21.7629
951 |EH domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Ehd1 PE=1 SV=1 Ehd1 Q64176 20.9006 20.5396 20.6241 20.7614 23.5788 23.048 23.307 23.2661
952 |EH domain-containing protein 2 OS=Rattus norvegicus OX=10116 GN=Ehd2 PE=1 SV=1 Ehd2 Q4V8HS8 17.504 17.2356 18.1731 17.4646 20.9055 20.5718 20.742 20.4798
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953 |EH domain-containing protein 3 OS=Rattus norvegicus OX=10116 GN=Ehd3 PE=1 SV=2 Ehd3 Q8R491 15.9575 15.2309 16.2063 17.5724|NaN 15.6951 15.7123 15.2436
954 |EH-domain-containing 4 OS=Rattus norvegicus OX=10116 GN=Ehd4 PE=1 SV=1 Ehd4 Q8R3Z7 22.3995 22.343 22.8552 22.3373 24.2208 23.8165 23.9982 23.763
955 |Elastin microfibril interfacer 1 OS=Rattus norvegicus OX=10116 GN=Emilinl PE=1 SV=1 Emilinl D3Z9E1 17.6459 16.8999 18.4472 17.8843 18.5068 17.1674 16.1289 16.06
956 |Elastin OS=Rattus norvegicus OX=10116 GN=EIn PE=1 SV=2 Eln D4A9U4 19.4962 19.884 19.5388 19.0635 20.3434 19.4787 19.2135 20.6675
957 |ELAV-like protein 1 OS=Rattus norvegicus OX=10116 GN=Elavll PE=1 SV=1 Elavll B5DF91 16.4719 14.4683 15.5551|NaN 20.5272 20.2282 20.0242 19.4504
958 |Electron transfer flavoprotein subunit alpha, mitochondrial OS=Rattus norvegicus OX=10116 GN=Etfa PE=1 SV=4 Etfa P13803 19.8924 19.9439 19.9362 19.9471 22.1684 221775 21.7924 21.7739
959 |Electron transfer flavoprotein subunit beta OS=Rattus norvegicus OX=10116 GN=Etfb PE=1 SV=3 Etfb Q68FU3 19.0093 19.6378 17.7663 17.2936 21.1363 21.8907 21.1932 21.5195
960 |Electron transfer flavoprotein-ubiquinone oxidoreductase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Etfdh PE=1 | Etfdh Q66HF3 16.7016 15.8585|NaN NaN 19.6991 19.774 19.8566 20.0137
961 |ELKS/Rab6-interacting/CAST family member 1 OS=Rattus norvegicus OX=10116 GN=Ercl PE=1 SV=1 Ercl A0A0G2JYT1 17.4128 16.2935 17.4346|NaN 18.681 20.5204 19.6993 18.7962
962 |Elongation factor 1-alpha 1 OS=Rattus norvegicus OX=10116 GN=Eeflal PE=2 SV=1 Eeflal P62630 25.9294 25.3474 25.7994 25.7606 29.5629 29.0673 29.3743 29.2591
963 |Elongation factor 1-alpha 2 OS=Rattus norvegicus OX=10116 GN=Eefla2 PE=1 SV=1 Eefla2 P62632 17.0921 18.3352 18.0392 17.3076 24.2622 23.8534 24.2791 24.3526
964 |Elongation factor 1-delta OS=Rattus norvegicus OX=10116 GN=Eefld PE=1 SV=2 Eefld Q68FR9 20.0348 18.7471 19.4052 19.9398 24.7441 23.5812 24.2233 24.2328
965 |Elongation factor 1-gamma OS=Rattus norvegicus OX=10116 GN=Eeflg PE=2 SV=3 Eeflg Q68FR6 20.1988 20.1323 20.2354 19.6855 24.0622 22.6211 23.0572 23.0673
966 |Elongation factor 2 OS=Rattus norvegicus OX=10116 GN=Eef2 PE=1 SV=4 Eef2 P05197 22.5169 22.5738 22.8199 22.8905 27.6274 26.9198 27.2894 27.2607
967 |Elongation factor Tu, mitochondrial OS=Rattus norvegicus OX=10116 GN=Tufm PE=1 SV=1 Tufm P85834 17.3153 18.0256 15.7228 17.0054 19.6279 20.2144 20.7391 20.8814
968 |Elongation factor-like GTPase 1 OS=Rattus norvegicus OX=10116 GN=Efl1 PE=1 SV=2 Efl1 D3ZX]5 NaN NaN NaN 14.0398 17.3724 17.2222 17.2717 17.5527
969 |Elongator complex protein 1 OS=Rattus norvegicus OX=10116 GN=Elp1 PE=1 SV=2 Elp1 F1LP76 20.6505 20.9392 21.2174 20.7491 22.8434 23.1576 23.572 23.3714
970 |Elongator complex protein 2 OS=Rattus norvegicus OX=10116 GN=Elp2 PE=2 SV=1 Elp2 Q49670 17.2021 17.551 16.6718 16.6233 19.7526 20.4917 20.4951 20.2497
971 |Elongator complex protein 3 OS=Rattus norvegicus OX=10116 GN=Elp3 PE=1 SV=2 Elp3 D4ACM1 17.2202 17.035 16.9129 17.6218 20.774 20.6996 21.1765 20.4728
972 |Elongator complex protein 5 OS=Rattus norvegicus OX=10116 GN=Elp5 PE=1 SV=1 Elp5 BOBMU7 NaN NaN NaN NaN NaN NaN NaN NaN

973 |Elongin-B OS=Rattus norvegicus OX=10116 GN=Elob PE=1 SV=1 Elob P62870 16.4424 14.9704 17.4391 16.86 22.5077 22.0386 22.3295 22.3056
974 |Elongin-C OS=Rattus norvegicus OX=10116 GN=Eloc PE=1 SV=1 Eloc P83941 NaN 15.2133 15.347 15.8713 22.5259 21.8604 21.9459 21.8885
975 |Embigin OS=Rattus norvegicus OX=10116 GN=Emb PE=1 SV=1 Emb 088775 19.85 20.1287 19.1956 20.172 16.6674 18.397 17.6489 18.3876
976 |Ena/VASP-like protein OS=Rattus norvegicus OX=10116 GN=Evl PE=1 SV=1 Evl F1MB8I7 NaN NaN NaN NaN 17.7454 17.8793 18.5787 17.6061
977 |ENAH, actin regulator OS=Rattus norvegicus OX=10116 GN=Enah PE=1 SV=1 Enah AOA0G2K614 20.4185 20.4093 20.3503 19.9754 22.7873 23.1733 23.3447 22.7937
978 |ENAH, actin regulator OS=Rattus norvegicus OX=10116 GN=Enah PE=1 SV=1 Enah Q5XHX3 15.3737 15.3125|NaN NaN 18.2936 18.3399 18.246 17.6127
979 |Endoglin OS=Rattus norvegicus OX=10116 GN=Eng PE=1 SV=2 Eng MORBAS 15.0461|NaN 15.0903|NaN 20.7634 20.9734 20.4864 21.0081
980 |Endomucin OS=Rattus norvegicus OX=10116 GN=Emcn PE=2 SV=1 Emcn Q6AYS82 14.4713|NaN 15.0047|NaN 19.6737 19.7535 20.1529 20.2692
981 |Endophilin-A2 OS=Rattus norvegicus OX=10116 GN=Sh3gl1 PE=1 SV=1 Sh3gll 035964 19.9627 19.3922 20.5363 20.8901 21.5067 21.7394 21.6264 21.1513
982 |Endophilin-B1 OS=Rattus norvegicus OX=10116 GN=Sh3glbl PE=2 SV=1 Sh3glbl Q6AYE2 19.848 19.4237 18.1434 18.7341 23.6679 22,9218 23.6623 23.1456
983 |Endophilin-B2 OS=Rattus norvegicus OX=10116 GN=Sh3glb2 PE=1 SV=1 Sh3glb2 AOA0G2K9P4 18.3384 18.0578 16.5608 17.6934 224522 21.8108 22.1575 21.7555
984 |Endoplasmic reticulum chaperone BiP OS=Rattus norvegicus OX=10116 GN=Hspa5 PE=1 SV=1 Hspa5 P06761 22.8681 23.1521 23.0946 23.3804 25.8481 25.9739 25.4572 25.888
985 |Endoplasmic reticulum metallopeptidase 1 OS=Rattus norvegicus OX=10116 GN=Ermp1 PE=1 SV=1 Ermpl FIM6W2 15.7951 15.3289 16.2375 16.0929 15.7007 17.145 17.0854 17.1818
986 |Endoplasmic reticulum protein SC65 OS=Rattus norvegicus OX=10116 GN=P3h4 PE=2 SV=3 P3h4 Q64375 NaN NaN NaN NaN NaN NaN NaN NaN

987 |Endoplasmic reticulum resident protein 29 OS=Rattus norvegicus OX=10116 GN=Erp29 PE=1 SV=2 Erp29 P52555 17.2115 19.9322 18.0128 16.5016 19.9969 21.2518 20.2487 20.7385
988 |Endoplasmic reticulum-golgi intermediate compartment 1 OS=Rattus norvegicus OX=10116 GN=Ergicl PE=1 SV=2 Ergicl F1LU48 17.9383 17.4469 15.9443 14.9795 21.3975 21.7353 21.4429 21.1309
989 |Endoplasmin OS=Rattus norvegicus OX=10116 GN=Hsp90b1 PE=1 SV=1 Hsp90b1 AOA0AOMY09 21.3421 22.0727 21.4522 21.3057 24.6407 24.9025 24.4706 25.0086
990 |Endothelin-converting enzyme 1 OS=Rattus norvegicus OX=10116 GN=Ecel PE=1 SV=2 Ecel P42893 NaN NaN NaN NaN 18.4901 18.7283 18.3612 18.5189
991 |Engulfment and cell motility 2 OS=Rattus norvegicus OX=10116 GN=Elmo2 PE=1 SV=1 Elmo2 G3V982 NaN NaN NaN NaN NaN NaN 16.7491|NaN

992 |Enhancer of mRNA-decapping 3 OS=Rattus norvegicus OX=10116 GN=Edc3 PE=1 SV=3 Edc3 FIM7Z1 NaN NaN NaN NaN 17.6301 17.5104 17.5476|NaN

993 |Enhancer of mRNA-decapping protein 4 OS=Rattus norvegicus OX=10116 GN=Edc4 PE=1 SV=1 Edc4 Q3ZAV8 19.8706 19.3262 19.2793 18.3969 20.9184 20.441 20.8161 21.0884
994 |Enoyl-CoA delta isomerase 2, mitochondrial OS=Rattus norvegicus OX=10116 GN=Eci2 PE=1 SV=1 Eci2 Q5XICO 15.8395 17.5451|NaN 17.8046 19.1052 20.4586 18.9735 19.6006
995 |Enoyl-CoA delta isomerase 2, mitochondrial OS=Rattus norvegicus OX=10116 GN=Eci3 PE=1 SV=1 Eci3 A0A0G2K277 |NaN NaN NaN NaN 16.0217 17.2278 16.615 16.4979
996 |Enoyl-CoA hydratase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Echs1 PE=1 SV=1 Echsl P14604 NaN 15.9389|NaN 15.5291 16.7678 18.8945 18.3688 18.5812
997 |Ephrin B1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Efnbl PE=2 SV=1 Efnbl Q6P7B6 NaN 12.5813 13.5992|NaN 13.3181 14.9021 15.4065 15.8885
998 |Epidermal growth factor receptor pathway substrate 15 OS=Rattus norvegicus OX=10116 GN=Eps15 PE=1 SV=2 Epsl5 E9PSY8 14.6564 12.8331 15.0694 15.5038 18.0193 17.7236 18.0704 16.5718
999 |Epidermal growth factor receptor pathway substrate 15-like 1 OS=Rattus norvegicus OX=10116 GN=Eps1511 PE=1 SV=3 Epsl1511 D3ZJR1 14.844 13.9204 16.1184 16.7072 21.8267 20.836 20.6869 21.1726
1000 |Epithelial membrane protein 3 OS=Rattus norvegicus OX=10116 GN=Emp3 PE=2 SV=1 Emp3 QIQYW5 NaN NaN NaN NaN NaN NaN 15.7934 17.2609
1001 |EPM2A-interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Epm2aipl PE=1 SV=3 Epm2aipl F1M471 NaN NaN NaN NaN 18.3837 17.4529 17.0729 16.916
1002 |EPS8-like 2 OS=Rattus norvegicus OX=10116 GN=Eps812 PE=1 SV=2 Eps8I2 F7DLY1 NaN NaN NaN NaN NaN NaN NaN NaN

1003 |Epsilon 1 globin OS=Rattus norvegicus OX=10116 GN=Hbel PE=1 SV=1 Hbel 088752 21.0316 21.2957 21.4445 20.9182 18.3246 17.2092 18.0479 19.3155
1004 |Epsilon 3 globin OS=Rattus norvegicus OX=10116 GN=Hbgl PE=2 SV=1 Hbgl 088754 21.5072 20.3289 20.8946 21.376 19.8813 19.8468 19.9171 19.6456
1005 |Epsin-1 OS=Rattus norvegicus OX=10116 GN=Epn1 PE=1 SV=1 Epnl AOAI140TAC3 [NaN 15.9271|NaN 14.9624 18.6673 19.5528 19.2097 19.5355
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1006 |Epsin-3 OS=Rattus norvegicus OX=10116 GN=Epn3 PE=1 SV=1 Epn3 Q4V882 NaN NaN NaN NaN NaN NaN NaN NaN

1007 |Equilibrative nucleoside transporter 1 OS=Rattus norvegicus OX=10116 GN=Slc29al PE=1 SV=3 Slc29al 054698 16.8798 16.768 16.2079 17.1445 16.516(NaN NaN 16.2541
1008 |ER lumen protein-retaining receptor 2 OS=Rattus norvegicus OX=10116 GN=Kdelr2 PE=2 SV=1 Kdelr2 Q5U305 17.1232 19.3736 18.8435 18.1547 18.9012 20.8088 19.1179 17.9714
1009 |ER membrane protein complex subunit 1 OS=Rattus norvegicus OX=10116 GN=Emcl PE=1 SV=1 Emcl D4A994 19.7271 19.2313 19.0584 19.8589 18.0564 17.9962 17.5442 17.6054
1010 |[ER membrane protein complex subunit 2 OS=Rattus norvegicus OX=10116 GN=Emc2 PE=2 SV=1 Emc2 BOBNGO NaN NaN NaN NaN 18.3625 18.8507 18.2203 18.2147
1011 |ER membrane protein complex subunit 8 OS=Rattus norvegicus OX=10116 GN=Emc8 PE=2 SV=1 Emc8 Q5FVL2 NaN 15.0592|NaN NaN 18.1474 18.306 18.2544 18.2748
1012 |[ERCC excision repair 6-like, spindle assembly checkpoint helicase OS=Rattus norvegicus OX=10116 GN=Ercc6l PE=1 SV=1 Erccél D4A0G9 20.4239 21.0048 19.5673 14.4399 19.2248 19.7589 19.2707 19.4412
1013 |Erlin-2 OS=Rattus norvegicus OX=10116 GN=Erlin2 PE=1 SV=1 Erlin2 B5DEH2 15.5356 15.9177 15.5473|NaN 18.0009 18.8462 18.4584 18.9643
1014 |[ERO1-like protein alpha OS=Rattus norvegicus OX=10116 GN=Erola PE=1 SV=1 Erola Q8R4A1 17.4137 17.2976 17.5259 16.7728 19.688 19.6844 19.2857 19.6572
1015 |Erythrocyte membrane protein band 4.1 OS=Rattus norvegicus OX=10116 GN=Epb41 PE=1 SV=1 Epb41 AO0A0G2K161 20.6422 20.8109 19.5174 19.4939 17.5773 17.5441 15.8515 16.1574
1016 |Erythrocyte membrane protein band 4.1-like 2 OS=Rattus norvegicus OX=10116 GN=Epb4112 PE=1 SV=3 Epb4112 D3ZDT1 22.0924 21.9955 22.7306 22.5962 19.9628 20.1676 19.7258 19.7928
1017 |Erythrocyte membrane protein band 4.1-like 3 OS=Rattus norvegicus OX=10116 GN=Epb4113 PE=1 SV=1 Epb4113 Q9JMB3 15.1165|NaN 14.8153|NaN 20.3917 19.9549 18.4886 19.7755
1018 |Erythrocyte membrane protein band 4.2 OS=Rattus norvegicus OX=10116 GN=Epb42 PE=1 SV=1 Epb42 B5DF57 22.3352 22.1294 21.9481 22.4234 19.2352 19.4982 19.6533 19.6238
1019 |ES1 protein homolog, mitochondrial OS=Rattus norvegicus OX=10116 PE=1 SV=2 Gatd3a P56571 15.7177 14.6704|NaN NaN NaN 17.4094 16.6699 16.4249
1020 |Estradiol 17-beta-dehydrogenase 11 OS=Rattus norvegicus OX=10116 GN=Hsd17b11 PE=2 SV=1 Hsd17b11 Q6AYS8 NaN NaN NaN NaN NaN NaN NaN NaN

1021 |Ethanolamine-phosphate cytidylyltransferase OS=Rattus norvegicus OX=10116 GN=Pcyt2 PE=1 SV=1 Pcyt2 088637 16.9471|NaN 17.5 15.6292 19.3417 15.52 18.6245 18.7494
1022 |Eukaryotic initiation factor 4A-IT OS=Rattus norvegicus OX=10116 GN=Eif4a2 PE=1 SV=1 Eif4a2 Q5RKI1 NaN NaN 16.6368|NaN 20.8369 19.7168 20.4957 20.5361
1023 |Eukaryotic initiation factor 4A-III OS=Rattus norvegicus OX=10116 GN=Eif4a3 PE=1 SV=1 Eif4a3 Q3B8Q2 NaN 14.5609|NaN NaN 18.2815 17.9693 17.5904 17.5285
1024 |Eukaryotic peptide chain release factor GTP-binding subunit ERF3B-like OS=Rattus norvegicus OX=10116 GN=Gspt1 PE=1 { Gsptl Q6AYD5 19.6665 13.9494 16.979 16.7296 23.0498 226129 23.0969 22.9909
1025 |Eukaryotic peptide chain release factor subunit 1 OS=Rattus norvegicus OX=10116 GN=Etfl PE=2 SV=3 Etfl Q5U2Q7 17.8577 17.8414 18.3579 18.4765 22.0381 21.4717 21.9065 21.8133
1026 |Eukaryotic translation elongation factor 1 beta 2 OS=Rattus norvegicus OX=10116 GN=Eeflb2 PE=1 SV=1 Eeflb2 B5DEN5 17.4474 17.5602 18.1036 18.1204 21.5325 20.2984 20.7477 20.8623
1027 |Eukaryotic translation elongation factor 1 epsilon 1 OS=Rattus norvegicus OX=10116 GN=Eeflel PE=1 SV=1 Eeflel B2RYN3 20.4075 20.7403 20.8858 20.319 21.4652 21.1422 21.4998 21.3275
1028 |Eukaryotic translation initiation factor 1 OS=Rattus norvegicus OX=10116 GN=Eifl PE=1 SV=1 Eifl BOK008 17.1161 16.8992 17.4102 17.0638 20.459 20.1073 20.4847 20.5661
1029 |Eukaryotic translation initiation factor 2 subunit 1 OS=Rattus norvegicus OX=10116 GN=Eif2s1 PE=1 SV=2 Eif2s1 P68101 18.5222 18.2874 17.2367 16.7071 22.8996 22.6689 22,6179 22.5529
1030 |Eukaryotic translation initiation factor 2 subunit 3, X-linked OS=Rattus norvegicus OX=10116 GN=Eif2s3 PE=1 SV=2 Eif2s3 P81795 17.0302 18.8872 18.1214 18.9258 22.2305 22.1752 22.2747 21.8964
1031 |Eukaryotic translation initiation factor 2 subunit beta OS=Rattus norvegicus OX=10116 GN=Eif2s2 PE=1 SV=1 Eif2s2 Q6P685 18.1449 18.18 17.5213 18.0117 22.1183 21.941 21.9185 21.8053
1032 |Eukaryotic translation initiation factor 2D OS=Rattus norvegicus OX=10116 GN=Eif2d PE=1 SV=1 Eif2d Q5PPG7 NaN NaN NaN NaN 17.3122 17.189|NaN NaN

1033 |Eukaryotic translation initiation factor 3 subunit A OS=Rattus norvegicus OX=10116 GN=Eif3a PE=2 SV=2 Eif3a Q1JU68 15.2925 17.9854|NaN NaN 21.6097 21.3761 21.2994 21.3703
1034 |Eukaryotic translation initiation factor 3 subunit B OS=Rattus norvegicus OX=10116 GN=Eif3b PE=1 SV=1 Eif3b Q4Go61 19.8576 17.7201 17.612 17.9485 20.7355 19.2486 20.1188 20.2383
1035 |Eukaryotic translation initiation factor 3 subunit C OS=Rattus norvegicus OX=10116 GN=Eif3c PE=1 SV=1 Eif3c B5DFC8 17.8364 17.0691 17.3889 19.5657 20.8815 20.5453 20.839 20.3334
1036 |Eukaryotic translation initiation factor 3 subunit D OS=Rattus norvegicus OX=10116 GN=Eif3d PE=1 SV=1 Eif3d Q6AYKS NaN NaN NaN NaN 19.2061 18.1173 18.7177 18.4629
1037 |Eukaryotic translation initiation factor 3 subunit E OS=Rattus norvegicus OX=10116 GN=LOC100909481 PE=3 SV=1 LOCI100365062] A0A0G2K273 |NaN NaN NaN NaN 20.3128 20.1832 20.5073 20.0503
1038 |Eukaryotic translation initiation factor 3 subunit F OS=Rattus norvegicus OX=10116 GN=Eif3f PE=1 SV=3 Eif3f D4AC36 14.859 16.5318 15.7502 17.9387 21.5057 20.869 21.2478 21.0544
1039 |Eukaryotic translation initiation factor 3 subunit G OS=Rattus norvegicus OX=10116 GN=Eif3g PE=1 SV=1 Eif3g Q5RK09 17.8331 18.6757 16.05 17.6197 21.3497 20.7341 20.9792 20.7851
1040 |Eukaryotic translation initiation factor 3 subunit H OS=Rattus norvegicus OX=10116 GN=Eif3h PE=1 SV=1 Eif3h Q6PIUS 13.9717|NaN 14.7202|NaN 19.5857 19.5847 19.3158 19.6777
1041 |Eukaryotic translation initiation factor 3 subunit I OS=Rattus norvegicus OX=10116 GN=Eif3i PE=2 SV=1 Eif3i BOBNA7 14.5026|NaN NaN NaN 20.3504 20.0346 20.4459 20.1832
1042 |Eukaryotic translation initiation factor 3 subunit ] OS=Rattus norvegicus OX=10116 GN=Eif3j PE=1 SV=1 Eif3j AO0JPM9 NaN 16.2052|NaN NaN 20.9932 19.8399 20.0393 20.4532
1043 |Eukaryotic translation initiation factor 3 subunit K OS=Rattus norvegicus OX=10116 GN=Eif3k PE=1 SV=1 Eif3k A0A0G2JU77 [NaN NaN NaN NaN 17.2332 15.3225 15.9992 16.3093
1044 |Eukaryotic translation initiation factor 3 subunit M OS=Rattus norvegicus OX=10116 GN=Eif3m PE=1 SV=1 Eif3m D3ZAZ0 17.1138 15.8339 16.9323 17.1733 20.4284 19.4657 20.0502 18.846
1045 |Eukaryotic translation initiation factor 3, subunit 6 interacting protein OS=Rattus norvegicus OX=10116 GN=Eif3] PE=1 SV= Eif3l G3V7G9 NaN NaN NaN NaN 17.8706|NaN NaN 17.8468
1046 |Eukaryotic translation initiation factor 4 gamma, 1 OS=Rattus norvegicus OX=10116 GN=Eif4gl PE=1 SV=1 Eif4gl D37ZU13 19.9141 20.2959 20.0443 19.4905 24.5872 24.4546 24.4384 24.1697
1047 |Eukaryotic translation initiation factor 4 gamma, 3 OS=Rattus norvegicus OX=10116 GN=Eif4g3 PE=1 SV=2 Eif4g3 D4A554 15.2929 19.2212 17.1162 17.9895 20.7058 21.7062 21.2409 20.5906
1048 |Eukaryotic translation initiation factor 4, gamma 2 OS=Rattus norvegicus OX=10116 GN=Eif4g2 PE=1 SV=2 Eif4g2 F1LN59 17.2535 16.6141 17.7131 15.7751 22.3894 21.6853 21.7083 21.6284
1049 |Eukaryotic translation initiation factor 4A1 OS=Rattus norvegicus OX=10116 GN=Eif4al PE=1 SV=1 Eif4al Q6P3V8 20.538 21.0183 20.791 20.1219 24.7337 23.9245 24.7073 24.4557
1050 |Eukaryotic translation initiation factor 4B OS=Rattus norvegicus OX=10116 GN=Eif4b PE=1 SV=1 Eif4b Q5RKGY 18.3063 18.8935 18.9382|NaN 21.0468 19.9424 19.9552 20.388
1051 |Eukaryotic translation initiation factor 4E binding protein 2, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Eif4ebp2| Eif4ebp2 Q497A9 NaN NaN NaN NaN 16.4942 16.4416 17.2843|NaN

1052 |Eukaryotic translation initiation factor 4E family member 2 OS=Rattus norvegicus OX=10116 GN=Eif4e2 PE=1 SV=1 Chrng A0A0G2K933 |NaN 14.2995|NaN 14.6834 17.2714|NaN 16.8444 16.7516
1053 |Eukaryotic translation initiation factor 4E OS=Rattus norvegicus OX=10116 GN=Eif4e PE=1 SV=1 Eif4e A0ATW2Q627 17.8575 21.381 18.4306 16.283 20.1387 21.3072 19.5459 19.0161
1054 |Eukaryotic translation initiation factor 4E-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Eif4ebpl PE=1 SV=3 Eif4ebpl Q62622 NaN NaN NaN NaN 21.617 20.7264 21.5945 21.3611
1055 |Eukaryotic translation initiation factor 4E-binding protein 3 OS=Rattus norvegicus OX=10116 GN=Ankhd1 PE=1 SV=1 Ankhd1 A0A0G2K916 15.1441 15.9046 | NaN NaN 18.4758|NaN 17.7701|NaN

1056 |Eukaryotic translation initiation factor 4H OS=Rattus norvegicus OX=10116 GN=Eif4h PE=1 SV=1 Eif4h Q5X172 18.609 17.2948 15.3248 18.7022 22.9054 20.807 21.1229 21.0204
1057 |Eukaryotic translation initiation factor 5A-1 OS=Rattus norvegicus OX=10116 GN=Eif5a PE=1 SV=3 Eif5a Q3T1J1 17.9877 18.9335 18.9697 18.8245 23.0983 22.7062 22.541 23.0585
1058 |Eukaryotic translation initiation factor 5B OS=Rattus norvegicus OX=10116 GN=Eif5b PE=1 SV=1 Eif5b B2GUV7 NaN NaN NaN NaN 20.3472 20.2254 20.5172 20.4496
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1059 |Eukaryotic translation initiation factor 6 OS=Rattus norvegicus OX=10116 GN=Eif6 PE=1 SV=1 Eif6 AO0A0G2K110 |NaN 16.0215|NaN NaN 17.3023 18.0568 17.9871 18.4594
1060 |Exocyst complex component 1 OS=Rattus norvegicus OX=10116 GN=Exocl PE=1 SV=1 Exocl A0A0G2]YT4 17.7318 18.4812 17.6683|NaN 19.4254 20.513 20.3337 20.0527
1061 |Exocyst complex component 4 OS=Rattus norvegicus OX=10116 GN=Exoc4 PE=1 SV=1 Exoc4 Q62824 NaN 17.4869 17.8184|NaN 18.1789 19.1279 19.6401 19.2052
1062 |Exocyst complex component 7 OS=Rattus norvegicus OX=10116 GN=Exoc7 PE=1 SV=1 Exoc7 054922 NaN NaN NaN NaN 17.6059 17.7115 18.2942 18.1878
1063 |Exocyst complex component 8 OS=Rattus norvegicus OX=10116 GN=Exoc8 PE=1 SV=1 Exoc8 054924 NaN NaN NaN NaN 18.3344 18.853 18.2996 18.3594
1064 |Exopolyphosphatase PRUNE1 OS=Rattus norvegicus OX=10116 GN=Prunel PE=1 SV=1 Prunel Q6AYG3 16.3583 16.2144 17.7819 17.7659 19.9812 19.6579 20.2057 19.9416
1065 |Exportin 5 OS=Rattus norvegicus OX=10116 GN=Xpo5 PE=1 SV=1 Xpo5 D3ZQES8 NaN 14.1516|NaN NaN 16.9473 17.7005 18.0668 17.5224
1066 |Exportin 7 OS=Rattus norvegicus OX=10116 GN=Xpo7 PE=1 S§V=1 Xpo7 AOA0G2JWA3 19.4516 18.9465 19.4499 19.6488 16.9162 19.6771 19.3758 18.8138
1067 |Exportin-1 OS=Rattus norvegicus OX=10116 GN=Xpol PE=1 SV=1 Xpol Q80U96 18.4315 19.2673 18.9521 17.8578 22.4966 22.4231 22.6878 22.5043
1068 |Extended synaptotagmin-1 OS=Rattus norvegicus OX=10116 GN=Esytl PE=1 SV=1 Esytl Q971X1 NaN NaN NaN NaN NaN 16.7578|NaN NaN

1069 |Extracellular link domain-containing 1 (Predicted) OS=Rattus norvegicus OX=10116 GN=Lyvel PE=1 SV=1 Lyvel D3ZD19 16.8328 16.4727 16.0512|NaN NaN NaN 15.7174 15.3496
1070 |Extracellular matrix protein 1 OS=Rattus norvegicus OX=10116 GN=Ecm1 PE=1 SV=2 Ecml Q62894 15.2622 15.6637|NaN NaN NaN NaN NaN 14.4551
1071 |Extracellular superoxide dismutase [Cu-Zn] OS=Rattus norvegicus OX=10116 GN=Sod3 PE=1 SV=2 Sod3 Q08420 18.5479 18.879 19.9928 19.8449 17.4616 16.6184 16.5411 18.0654
1072 |Eyes absent homolog OS=Rattus norvegicus OX=10116 GN=Eya3 PE=1 SV=1 Eya3 AO0A0G2JZ01 |NaN NaN 17.2259|NaN 18.1181 16.4864 18.0803|NaN

1073 |Ezrin OS=Rattus norvegicus OX=10116 GN=Ezr PE=1 SV=3 Ezr P31977 20.1879 20.0655 21.0744 19.0997 23.0496 22.6511 22.3722 22.9006
1074 |F-actin-capping protein subunit alpha-1 OS=Rattus norvegicus OX=10116 GN=Capzal PE=1 SV=1 Capzal B2GUZ5 18.7007 19.1627 19.0303 19.5281 2291 21.9756 22.0208 22.1942
1075 |F-actin-capping protein subunit alpha-2 OS=Rattus norvegicus OX=10116 GN=Capza2 PE=1 SV=1 Capza2 Q3T1K5 14.8509 17.7883 17.4996 18.1312 22.5652 21.5513 21.63 21.6775
1076 |F-actin-capping protein subunit beta OS=Rattus norvegicus OX=10116 GN=Capzb PE=1 SV=1 Capzb Q5XI32 19.3492 19.3193 20.0083 21.5069 23.3394 22.8468 22.9469 22.8845
1077 |FAD synthase OS=Rattus norvegicus OX=10116 GN=Flad1 PE=1 SV=2 Flad1 D4A4P4 NaN 16.6581 17.5435|NaN 17.8977 17.1504 17.4448 17.6455
1078 |Fam49b protein OS=Rattus norvegicus OX=10116 GN=Fam49b PE=1 SV=1 Cyrib B2GUZ9 17.4649 18.4102 16.8767 17.9085 20.9282 20.3652 20.8617 20.7687
1079 |Family with sequence similarity 114, member A1 OS=Rattus norvegicus OX=10116 GN=Fam114al PE=1 SV=2 Faml14al D4A777 22.3919 21.8142 21.7805 21.4441 22.5974 21.7936 21.941 21.7784
1080 |Family with sequence similarity 120A OS=Rattus norvegicus OX=10116 GN=Fam120a PE=1 SV=2 Fam120a D4AB03 18.5072 19.361 18.9756 19.3858 21.645 22.4331 21.8423 21.5198
1081 |Family with sequence similarity 126, member A OS=Rattus norvegicus OX=10116 GN=Fam126a PE=1 SV=1 Fam126a D4AE31 NaN NaN NaN NaN NaN 17.373|NaN NaN

1082 |Family with sequence similarity 168, member A OS=Rattus norvegicus OX=10116 GN=Fam168a PE=1 SV=1 Fam168a D3ZHW1 NaN NaN NaN NaN 18.0934 16.5743 16.9214 17.3109
1083 |Family with sequence similarity 49, member A OS=Rattus norvegicus OX=10116 GN=Fam49a PE=1 SV=1 Cyria BOBN65 18.6316 18.5056 17.1752 17.5468 21.2345 21.9408 22.5601 22.142
1084 |Far upstream element-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Fubpl PE=1 SV=1 Fubpl AOA140TAJ3 18.5544 19.0549 18.8361 18.8788 22.3027 21.2491 21.3741 21.2057
1085 |Far upstream element-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Khsrp PE=1 SV=1 Khsrp AO0A0G2K2B3 17.375 17.5256 17.4744 15.0223 23.6086 23.1015 23.0998 23.0269
1086 |Far upstream element-binding protein 3 OS=Rattus norvegicus OX=10116 GN=Fubp3 PE=1 SV=1 Fubp3 G3V829 NaN NaN NaN NaN 17.9002 17.2694 17.087 17.5312
1087 |Farnesyl pyrophosphate synthase OS=Rattus norvegicus OX=10116 GN=Fdps PE=1 SV=1 Ruscl AOAO0G2JXT3 [NaN NaN 15.1027 15.2167 19.5991 19.6378 19.8268 19.8864
1088 |FAS-associated death domain protein OS=Rattus norvegicus OX=10116 GN=Fadd PE=1 SV=1 Fadd Q8R2E7 15.0876 14.7684 15.717|NaN 19.8519 18.1871 19.4253 19.3718
1089 |FAS-associated factor 1 OS=Rattus norvegicus OX=10116 GN=Fafl PE=1 SV=1 Fafl Q924K2 17.0361 17.5755 17.6291 16.1564 20.0313 19.1671 19.763 19.7176
1090 |Fascin OS=Rattus norvegicus OX=10116 GN=Fscnl PE=1 SV=2 Fscnl P85845 NaN 16.5217 17.4059 14.6836 18.6588 18.9775 19.2254 19.0269
1091 |Fatty acid synthase OS=Rattus norvegicus OX=10116 GN=Fasn PE=1 SV=3 Fasn P12785 19.75 19.8062 19.9326 19.6205 22.2021 23.2585 23.7587 23.6474
1092 |Fatty acid-binding protein 5 OS=Rattus norvegicus OX=10116 GN=Fabp5 PE=1 SV=3 Fabp5 P55053 22.1741 22.4461 23.0942 22.3514 23.2974 22.7276 22.9075 23.1654
1093 |Fatty acid-binding protein, adipocyte OS=Rattus norvegicus OX=10116 GN=Fabp4 PE=1 SV=1 Fabp4 A0A0G2K586 19.7859 20.5546 21.7828 20.6278 22.016 21.9381 22.3462 21.4685
1094 |Fatty acid-binding protein, heart OS=Rattus norvegicus OX=10116 GN=Fabp3 PE=1 SV=2 Fabp3 P07483 NaN 16.352 16.3532 14.8407 24.2234 24.004 23.9086 23.8459
1095 |Fatty aldehyde dehydrogenase OS=Rattus norvegicus OX=10116 GN=Aldh3a2 PE=1 SV=1 Aldh3a2 A0A0G2JY43 |NaN NaN 15.1542 18.5225 17.3689 17.4278 17.2486 17.5759
1096 |F-BAR domain only protein 2 OS=Rattus norvegicus OX=10116 GN=Fcho2 PE=1 SV=1 Fcho2 D3ZYR1 15.0264 15.3737 15.4582 15.6615|NaN 16.8983 17.1815 16.2693
1097 |F-box only protein 30 OS=Rattus norvegicus OX=10116 GN=Fbxo030 PE=1 SV=1 Fbxo30 Q5X167 17.2544 16.5706 16.7953 16.0357 19.5774 18.7759 19.3304 19.2867
1098 |F-box only protein 9 OS=Rattus norvegicus OX=10116 GN=Fbxo9 PE=1 SV=1 Fbxo9 Q5U2X1 NaN NaN NaN NaN NaN NaN NaN NaN

1099 |E-box protein 21 OS=Rattus norvegicus OX=10116 GN=Fbxo21 PE=1 SV=3 Fbxo21 FIM5Q6 NaN NaN 14.8697|NaN 18.7036 18.4602 18.7498 18.4219
1100 |F-box protein 40 OS=Rattus norvegicus OX=10116 GN=Fbxo40 PE=4 SV=2 Fbxo40 FILXQ1 NaN 14.0422 14.9283|NaN 20.0065 19.7035 19.8707 19.5875
1101 |Fc fragment of IgG-binding protein OS=Rattus norvegicus OX=10116 GN=Fcgbp PE=1 SV=3 Fcgbp D3ZJF8 24.1002 25.0036 23.4506 22.9208 23.4402 23.7703 23.2274 23.3945
1102 |Fermitin family member 2 OS=Rattus norvegicus OX=10116 GN=Fermt2 PE=1 SV=1 Fermt2 A0AOG2JWC7 20.5518 21.4839 19.4959 17.5681 23.9603 23.215 23.455 23.1713
1103 |Fermitin family member 3 OS=Rattus norvegicus OX=10116 GN=Fermt3 PE=1 SV=1 Fermt3 B2GVB9 20.3735 19.6977 20.5898 20.7383 16.7466 16.6167 18.599[NaN

1104 |Ferritin heavy chain OS=Rattus norvegicus OX=10116 GN=Fth1 PE=1 SV=3 Fthl P19132 20.037 19.5443 19.8402 20.3123 20.3887 20.725 20.7058 20.9119
1105 |Ferrochelatase OS=Rattus norvegicus OX=10116 GN=Fech PE=1 SV=1 Fech D3ZBM3 NaN NaN NaN NaN NaN NaN NaN NaN

1106 |Fetub protein OS=Rattus norvegicus OX=10116 GN=Fetub PE=1 SV=1 Fetub Q6IRS6 25.031 25.453 25.7298 25.1957 22.1242 21.7942 21.4625 22.1305
1107 |Fibrillin 1 OS=Rattus norvegicus OX=10116 GN=Fbnl PE=1 SV=1 Fbnl G3VIM6 18.7414 17.3015 18.793 19.228 20.9988 21.5795 21.0007 21.3065
1108 |Fibrillin 2 OS=Rattus norvegicus OX=10116 GN=Fbn2 PE=4 SV=3 Fbn2 FIM5Q4 20.1719 19.657 19.9118 20.4408 17.5499 16.1524 15.7153 18.1755
1109 |Fibrinogen beta chain OS=Rattus norvegicus OX=10116 GN=Fgb PE=1 SV=4 Fgb P14480 29.1805 28.9244 29.0046 29.3041 28.0247 27.7964 27.1388 28.0859
1110 |Fibrinogen gamma chain OS=Rattus norvegicus OX=10116 GN=Fgg PE=1 SV=3 Fgg P02680 28.7808 28.4815 28.4564 28.7027 27.5003 27.2336 26.6821 27.6648
1111 |Fibrinogen-like 2 OS=Rattus norvegicus OX=10116 GN=Fgl2 PE=1 SV=1 Fgl2 G3V7P2 21.2398 20.3063 21.1355 20.19 19.9079 18.6542 20.612 20.5256
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1112 |Fibrinogen-like protein 1 OS=Rattus norvegicus OX=10116 GN=Fgl1 PE=2 SV=1 Fgll Q5M8C6 15.7172 16.9257 17.745 17.8221|NaN 14.7836 16.073(NaN

1113 |Fibronectin OS=Rattus norvegicus OX=10116 GN=Fnl PE=1 SV=2 Fnl AOA096P6L8 19.9361 19.4133 20.2819 19.6095 17.5203 17.8681|NaN 17.4982
1114 |Fibronectin OS=Rattus norvegicus OX=10116 GN=Fnl PE=1 SV=3 Fnl FILST1 28.6795 28.4131 28.9167 29.1258 25.87 25.882 25.075 26.4019
1115 |Fibulin 2 OS=Rattus norvegicus OX=10116 GN=FbIn2 PE=1 SV=1 Fbln2 G3V6X1 16.3587 16.709 18.0748 15.1259 19.6718 19.9003 19.7806 19.9216
1116 |Fibulin-1 OS=Rattus norvegicus OX=10116 GN=Fblnl PE=1 SV=1 Fbin1 B1wC21 18.9925 18.8867 19.6831 19.6565 22.0274 22.1982 21.4592 21.4336
1117 |Fibulin-1 OS=Rattus norvegicus OX=10116 GN=Fblnl PE=1 SV=1 Fbin1 D37Q25 21.6098 20.923 21.9923 21.2595 21.6797 21.7594 21.8953 21.8451
1118 |Fibulin-5 OS=Rattus norvegicus OX=10116 GN=Fbln5 PE=2 SV=1 Fbln5 QIWVHS 17.5472 17.0315 17.8375 16.2113 19.5545 20.3344 19.2976 19.7369
1119 [Ficolin (Collagen/fibrinogen domain containing) 1 OS=Rattus norvegicus OX=10116 GN=Fcna PE=1 SV=1 Fcna Q5M8B4 20.6378 20.8687 20.5436 19.4683 16.927 18.2987 18.5838 18.1687
1120 |Filamin A OS=Rattus norvegicus OX=10116 GN=FIna PE=1 SV=1 Flna COJPT7 22,6911 23.1247 22.8961 22.0576 23.8103 24.5987 24.2041 24.151
1121 |Filamin B OS=Rattus norvegicus OX=10116 GN=FInb PE=1 SV=1 Flnb AO0AOG2JXT8 |NaN NaN NaN NaN 16.6776 19.1368 18.5241 15.8247
1122 |Filamin binding LIM protein 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Fblim1 PE=4 SV=1 Fblim1 AO0A0G2K995 [NaN 14.783|NaN 14.5023 18.7089 19.8701 19.564 19.277
1123 |Filamin-A-interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Filipl PE=1 SV=2 Filip1 F1LM79 18.0949 18.7673 18.2707 18.8138 19.4553 20.5879 19.7977 19.7753
1124 |Filamin-C OS=Rattus norvegicus OX=10116 GN=FInc PE=1 SV=1 Flnc D3ZHAO 22.5852 22.7627 22.9997 23.32 26.5881 26.8787 26.8531 26.4491
1125 |Flap endonuclease 1 OS=Rattus norvegicus OX=10116 GN=Fen1 PE=2 SV=1 Fenl Q5XIP6 NaN NaN NaN NaN 18.0477|NaN NaN NaN

1126 |FLII, actin-remodeling protein OS=Rattus norvegicus OX=10116 GN=Flii PE=1 SV=1 Flii Q5RKI5 16.7059 15.0742 14.1176 17.6666 20.2343 21.1503 21.0773 21.02
1127 |FLN29 gene product, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Trafdl PE=1 SV=1 Trafd1l G3V959 NaN NaN NaN NaN NaN NaN NaN NaN

1128 |FMR1 autosomal homolog 2 OS=Rattus norvegicus OX=10116 GN=Fxr2 PE=1 SV=1 Fxr2 B1H2A6 NaN NaN NaN NaN 17.7368 19.6773 17.4996 18.2482
1129 |Focal adhesion kinase 1 OS=Rattus norvegicus OX=10116 GN=Ptk2 PE=1 SV=1 Ptk2 AOA0G2KATS5 14.9639 15.0494 15.5452|NaN 18.4739 17.887 16.2379 18.1279
1130 |Folliculin OS=Rattus norvegicus OX=10116 GN=Flcn PE=1 SV=1 Flen Q76]Q2 NaN NaN NaN NaN 17.5186 16.4421|NaN 17.0467
1131 |Follistatin-related protein 1 OS=Rattus norvegicus OX=10116 GN=Fstll PE=4 SV=3 Fstll F8WG88 18.0767 15.2888 18.1635 15.1533|NaN 16.8541|NaN 16.9737
1132 |Forkhead box K1 OS=Rattus norvegicus OX=10116 GN=Foxkl PE=1 SV=2 Foxkl D3ZU55 NaN NaN NaN NaN NaN NaN NaN NaN

1133 |Formin-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Fnbp1 PE=1 §V=3 Fnbp1 FILZF2 NaN NaN 14.911(NaN 16.9755 16.1682 15.9159|NaN

1134 |Formin-like 3 OS=Rattus norvegicus OX=10116 GN=Fmnl3 PE=1 SV=1 Fmnl3 A0AO0G2JXC2 |NaN NaN NaN NaN 17.0969 17.1109|NaN 13.99
1135 |Four and a half LIM domains 1 OS=Rattus norvegicus OX=10116 GN=Fhll PE=1 SV=1 Fhll Q6P792 20.1478 20.2524 20.8268 19.7063 22.4787 23.7283 23.8569 22.7479
1136 |Four and a half LIM domains protein 2 OS=Rattus norvegicus OX=10116 GN=Fhl2 PE=1 SV=1 Fhl2 035115 NaN 15.9116|NaN NaN 20.4499 20.3381 20.2028 19.8826
1137 |Fragile X mental retardation syndrome-related protein 1 OS=Rattus norvegicus OX=10116 GN=Fxrl PE=1 SV=1 Fxrl Q5XI81 NaN 16.2435 16.0526 15.9412 21.1119 22.0799 21.0847 21.0094
1138 |Fructose-bisphosphate aldolase A OS=Rattus norvegicus OX=10116 GN=Aldoa PE=1 SV=2 Aldoa P05065 22.7817 23.4674 23.4398 22.967 25.9831 25.8841 25.9748 25.6977
1139 |Fructose-bisphosphate aldolase B OS=Rattus norvegicus OX=10116 GN=Aldob PE=1 SV=2 Aldob P00884 15.9222 16.5539 16.0528 15.7782 18.3922|NaN NaN 17.7906
1140 [FRY microtubule-binding protein OS=Rattus norvegicus OX=10116 GN=Fry PE=1 SV=3 Fry E9PTY6 21.3702 21.46 20.9473 20.6177 21.4528 22.8284 22.5964 22.0752
1141 |FRY-like transcription coactivator OS=Rattus norvegicus OX=10116 GN=Fryl PE=1 SV=2 Fryl D37QY4 NaN NaN NaN NaN 17.8107 19.4754 18.5321 17.9928
1142 |FTS and Hook-interacting protein OS=Rattus norvegicus OX=10116 GN=Fam160a2 PE=1 SV=1 Fhip1b Q66H54 NaN NaN NaN NaN 16.2029 17.4337 16.9071 16.17
1143 |Fucokinase OS=Rattus norvegicus OX=10116 GN=Fuk PE=1 SV=1 Fesk A0AOG2JVI4 [NaN NaN NaN NaN 19.1698 19.3137 19.1245 18.1143
1144 |Fumarate hydratase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Fh PE=1 SV=1 Fh P14408 17.2619 17.4934|NaN 14.6712 20.4402 22.1217 22.1425 23.2125
1145 |FUS RNA-binding protein OS=Rattus norvegicus OX=10116 GN=Fus PE=1 SV=1 Fus Q5PQK2 14.2645|NaN NaN 14.1945 21.0053 20.716 19.713 20.8197
1146 |FXYD domain-containing ion transport regulator OS=Rattus norvegicus OX=10116 GN=Fxydl PE=1 SV=1 Fxydl AOAOH2UHS8 15.3052 17.1151 15.7835 15.7925 20.7158 21.3819 20.6561 20.7343
1147 |FYVE and coiled-coil domain containing 1 (Predicted) OS=Rattus norvegicus OX=10116 GN=Fycol PE=1 SV=1 Fycol D3Z9D2 15.0257 16.5426|NaN 17.0879 15.3449 17.2262 17.1495 17.032
1148 |G kinase-anchoring protein 1 OS=Rattus norvegicus OX=10116 GN=Gkapl PE=1 SV=1 Gkap1 Q5XIG5 NaN NaN NaN NaN NaN NaN NaN NaN

1149 |G protein beta subunit-like, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=MIst8 PE=1 SV=1 Mist8 G3V7F1 NaN 14.7864 14.6458 15.5987 [NaN 16.5987 17.4487 16.6799
1150 |G protein-coupled receptor 21 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Rabgap1l PE=1 SV=1 Rabgap1 D3ZX42 16.8538 17.0165 18.3779|NaN 20.392 19.9907 20.0274 19.5973
1151 |G protein-coupled receptor kinase interacting ArfGAP 2 OS=Rattus norvegicus OX=10116 GN=Git2 PE=1 SV=1 Git2 Q66H91 18.9168 19.7526 20.1134 18.3812 21.4398 22.0837 21.9836 21.7303
1152 |G3BP stress granule assembly factor 1 OS=Rattus norvegicus OX=10116 GN=G3bp1 PE=1 SV=1 G3bpl D37YS7 17.7149 16.6165 15.899 17.3659 21.7546 22.8635 21.8742 21.6306
1153 |G3BP stress granule assembly factor 2 OS=Rattus norvegicus OX=10116 GN=G3bp2 PE=1 SV=1 G3bp2 Q6AY21 NaN NaN NaN NaN 20.8756 21.6157 20.5904 20.4518
1154 |Galactokinase 1 OS=Rattus norvegicus OX=10116 GN=Galkl PE=1 SV=1 Galkl Q5RKH2 19.4249 15.2956 19.6763 19.5726 22.1443 22.2127 22.8719 22.7324
1155 |Galactose-4-epimerase, UDP, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Gale PE=1 SV=1 Gale Q4QRBO NaN NaN NaN NaN NaN NaN 17.1247 16.8419
1156 |Galanin peptides OS=Rattus norvegicus OX=10116 GN=Gal PE=1 SV=1 Gal P10683 NaN NaN NaN NaN NaN NaN NaN NaN

1157 |Galectin OS=Rattus norvegicus OX=10116 GN=Lgals9 PE=1 SV=1 Lgals9 G3V7N8 NaN NaN NaN NaN NaN NaN NaN NaN

1158 |Galectin OS=Rattus norvegicus OX=10116 GN=Lgalsl PE=1 SV=1 Lgalsl B4F7A3 NaN NaN NaN NaN NaN NaN NaN NaN

1159 |Galectin-1 OS=Rattus norvegicus OX=10116 GN=Lgals1 PE=1 SV=2 Lgalsl P11762 20.6851 21.1018 21.0689 21.4727 23.195 23.562 23.7198 23.41
1160 |Galectin-3-binding protein OS=Rattus norvegicus OX=10116 GN=Lgals3bp PE=1 SV=2 Lgals3bp 070513 16.0964 16.1361 17.9209 17.0714 15.1583|NaN NaN NaN

1161 |Gamma-enolase OS=Rattus norvegicus OX=10116 GN=Eno2 PE=1 SV=2 Eno2 P07323 NaN 16.8176 15.2231 15.6402|NaN 19.1683 19.8324 18.9923
1162 |Gamma-glutamyl cyclotransferase OS=Rattus norvegicus OX=10116 GN=Ggct PE=1 SV=1 Ggct D3ZPV8 NaN 18.1933 15.4 15.5969|NaN NaN NaN NaN

1163 |Gamma-tubulin complex component OS=Rattus norvegicus OX=10116 GN=Tubgcp2 PE=1 SV=1 Tubgcp2 B2RYP8 16.3006 15.3362 15.6846 16.9049 17.6511 18.7369 18.5672 16.7987
1164 |Gamma-tubulin complex component OS=Rattus norvegicus OX=10116 GN=Tubgcp3 PE=1 SV=1 Tubgcp3 AO0A0G2JUU7 |NaN NaN NaN NaN 20.2071 19.6256 19.2985 19.6582
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1165 |Gap junction alpha-1 protein OS=Rattus norvegicus OX=10116 GN=Gjal PE=1 SV=2 Gjal P08050 NaN NaN NaN 16.9207 19.0944 19.1868 18.1588 18.9951
1166 |Gasdermin A OS=Rattus norvegicus OX=10116 GN=Gsdma PE=4 SV=1 Gsdma D3ZA32 14.5757 17.9657 14.2836 17.0602|NaN 15.5972|NaN NaN

1167 |GCNI1 elF2 alpha kinase activator-like 1 OS=Rattus norvegicus OX=10116 GN=Gcnl PE=1 SV=3 Genl F1LRI5 18.5031 18.8388 18.3135 18.6484 22.8119 22.8562 22.8859 22.8158
1168 |GDP-mannose pyrophosphorylase B OS=Rattus norvegicus OX=10116 GN=Gmppb PE=1 SV=1 Gmppb D4A746 NaN NaN NaN NaN NaN 15.8795|NaN NaN

1169 |Gelsolin OS=Rattus norvegicus OX=10116 GN=Gsn PE=1 SV=1 Gsn Q68FP1 25.1015 24.2164 252172 25.2519 25.669 25.1947 25.2636 25.0977
1170 |Gem (nuclear organelle)-associated protein 5 OS=Rattus norvegicus OX=10116 GN=Gemin5 PE=1 SV=2 Gemin5 D3ZGD0 NaN NaN NaN NaN 16.4935 17.3612 16.8518 16.8094
1171 |General transcription factor IIF subunit 1 OS=Rattus norvegicus OX=10116 GN=Gtf2fl PE=1 SV=1 Gtf2f1 Q6AY96 NaN NaN NaN NaN 15.1736 13.7658 14.2174 14.5038
1172 |General vesicular transport factor p115 OS=Rattus norvegicus OX=10116 GN=Usol PE=1 SV=1 Usol P41542 16.518 17.4561 15.6058 13.7111 20.2413 19.7215 20.7088 20.2447
1173 |Gephyrin OS=Rattus norvegicus OX=10116 GN=Gphn PE=1 SV=3 Gphn Q03555 18.1022 18.4209 18.4154 16.7553 19.2789 20.3961 20.0156 19.6987
1174 |Geranylgeranyl transferase type-1 subunit beta OS=Rattus norvegicus OX=10116 GN=Pggtlb PE=1 SV=1 Pggtlb P53610 NaN NaN NaN NaN NaN 16.6862 16.7224 16.6511
1175 |Geranylgeranyl transferase type-2 subunit alpha OS=Rattus norvegicus OX=10116 GN=Rabggta PE=1 SV=1 Rabggta Q08602 20.2906 19.5812 19.5988 19.4617 20.0344 22.4396 22.8628 22.7357
1176 |Geranylgeranyl transferase type-2 subunit beta OS=Rattus norvegicus OX=10116 GN=Rabggtb PE=1 SV=1 Rabggtb FILSM6 NaN NaN NaN NaN 16.719 17.9421 17.635 16.6693
1177 |GIMAP4 OS=Rattus norvegicus OX=10116 GN=Gimap4 PE=1 SV=1 Gimap4 QOR3X4 NaN NaN NaN NaN 19.0897 16.0163 17.0657 16.7647
1178 |GLI pathogenesis-related 2 OS=Rattus norvegicus OX=10116 GN=Glipr2 PE=1 SV=3 Glipr2 FIM5V2 19.3956 20.1525 19.765 19.5178 21.8981 22.2541 21.8629 22.1929
1179 |Glia maturation factor beta OS=Rattus norvegicus OX=10116 GN=Gmfb PE=1 SV=2 Gmfb Q63228 NaN NaN NaN NaN 17.9647 16.9993 17.6361|NaN

1180 |Glioblastoma amplified sequence OS=Rattus norvegicus OX=10116 GN=Nipsnap2 PE=1 SV=1 Nipsnap2 Q5RK08 NaN 15.8582|NaN NaN 16.7242 19.6575 18.6223 19.1209
1181 |Globin al OS=Rattus norvegicus OX=10116 GN=LOC103694855 PE=1 SV=1 Hbb-bl Q62669 25.7118 25.4656 25.9393 25.9364 23.3082 22.726 23.1175 22.9879
1182 |Globin a4 OS=Rattus norvegicus OX=10116 GN=Hbb PE=1 SV=1 Hbb AOA0G2JSW3 24.5058 24.0538 24.3588 21.1965 21.2107 21.5885 20.5805|NaN

1183 |Globin c2 OS=Rattus norvegicus OX=10116 GN=Hba-a2 PE=1 SV=1 Hba-a2 A0AO0G2JSV6 28.7459 28.4253 28.6163 28.5708 26.3693 26.242 26.0998 26.1992
1184 |Globin el OS=Rattus norvegicus OX=10116 GN=Hbz PE=3 SV=1 Hbz G3V8R3 NaN 16.0278 15.7259 16.0281 17.0305|NaN 17.1472 17.1512
1185 |Glucan (1,4-alpha-), branching enzyme 1 (Fragment) OS=Rattus norvegicus OX=10116 GN=Gbel PE=1 SV=1 Gbel AO0A096M]Y6 |NaN NaN NaN NaN 18.4688 17.5651 17.6983 18.5311
1186 |Glucocorticoid receptor OS=Rattus norvegicus OX=10116 GN=Nr3cl PE=1 SV=2 Nr3cl P06536 14.7693 13.7162|NaN NaN 17.9294 18.4931 17.232 17.9408
1187 |Glucokinase regulatory protein OS=Rattus norvegicus OX=10116 GN=Gckr PE=1 SV=3 Gekr Q07071 NaN NaN NaN NaN NaN NaN NaN NaN

1188 |Glucose-6-phosphate 1-dehydrogenase OS=Rattus norvegicus OX=10116 GN=G6pdx PE=1 SV=3 Gépd P05370 NaN NaN NaN NaN NaN NaN NaN NaN

1189 |Glucose-6-phosphate isomerase OS=Rattus norvegicus OX=10116 GN=Gpi PE=1 SV=1 Gpi Q6P6V0 18.4777 19.1222 19.2825 18.4472 21.4924 21.897 21.7758 21.5693
1190 |Glutamate dehydrogenase 1, mitochondrial OS=Rattus norvegicus OX=10116 GN=Gludl PE=1 SV=2 Glud1 P10860 18.1804 18.0187 18.764 18.797 15.3541 18.226 17.4617|NaN

1191 |Glutamate--cysteine ligase regulatory subunit OS=Rattus norvegicus OX=10116 GN=Gclm PE=1 SV=1 Gclm P48508 18.2464 18.1969 16.4128 19.6206 22.1776 21.2354 20.9166 20.7994
1192 |Glutamate-rich WD repeat-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Grwd1 PE=1 SV=1 Grwd1 AOA140TAH3 |NaN NaN NaN NaN NaN NaN 15.4713 16.1849
1193 |Glutamine fructose-6-phosphate transaminase 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Gfptl PE=1 SV=1 Gfptl AO0A0G2KB56 18.8395 16.5756 19.0731 18.8985 21.5313 21.1018 21.3308 21.3496
1194 |Glutamine synthetase OS=Rattus norvegicus OX=10116 GN=Glul PE=1 SV=3 Glul P09606 NaN NaN NaN NaN NaN NaN NaN NaN

1195 |Glutamine-rich 1 OS=Rattus norvegicus OX=10116 GN=Qrichl PE=1 SV=1 Qrichl A0A0G2JX16 |NaN NaN NaN NaN 20.9441 20.5976 20.855 20.461
1196 |Glutamine--tRNA ligase OS=Rattus norvegicus OX=10116 GN=Qars PE=1 SV=1 Qarsl Q66H61 19.3964 19.6931 18.5329 19.0967 23.6914 23.0461 23.4312 23.364
1197 |Glutamyl aminopeptidase OS=Rattus norvegicus OX=10116 GN=Enpep PE=1 SV=2 Enpep P50123 18.9332 17.9842 17.8703 17.3484 20.9029 19.9525 20.2066 20.4264
1198 |Glutamyl-prolyl-tRNA synthetase OS=Rattus norvegicus OX=10116 GN=Eprs PE=1 SV=1 Eprs AO0A0G2]ZI2 20.7441 20.6073 20.7011 19.8596 25.8304 25.395 25.6587 25.6569
1199 |Glutaredoxin-1 OS=Rattus norvegicus OX=10116 GN=Glrx PE=3 SV=3 Glrx QIESH6 14.2984|NaN NaN NaN 16.8462|NaN 17.1399 16.1253
1200 |Glutaredoxin-3 OS=Rattus norvegicus OX=10116 GN=Glrx3 PE=1 SV=2 Glrx3 QIJLZ1 17.6949 17.6272 18.636 16.1549 22.4691 22.9419 23.1173 22.6515
1201 |Glutathione peroxidase 1 OS=Rattus norvegicus OX=10116 GN=Gpx1 PE=1 SV=4 Gpx1 P04041 19.1286 19.1832 19.2173 19.8308 19.9303 19.8598 19.9771 19.5377
1202 |Glutathione peroxidase 3 OS=Rattus norvegicus OX=10116 GN=Gpx3 PE=2 SV=2 Gpx3 P23764 22.9719 22.5711 23.2484 24.9103 18.326 17.018 18.2408 17.0785
1203 |Glutathione peroxidase OS=Rattus norvegicus OX=10116 GN=Gpx4 PE=1 SV=2 Gpx4 F8WEFK6 22.0733 21.9398 22.6759 23.0218 22.3167 21.3607 21.4887 21.3042
1204 |Glutathione S-transferase Mu 5 OS=Rattus norvegicus OX=10116 GN=Gstm5 PE=1 SV=3 Gstm5 Q9Z1B2 20.5851 20.6043 20.1145 19.4423 20.6164 20.9096 22.2967 22.0341
1205 |Glutathione S-transferase P OS=Rattus norvegicus OX=10116 GN=Gstpl PE=1 SV=2 Gstpl P04906 18.4493 19.1813 18.2978 20.6367 20.906 20.837 20.9051 20.3613
1206 |Glutathione S-transferase theta-2 OS=Rattus norvegicus OX=10116 GN=Gstt2 PE=1 SV=3 Gstt2 P30713 NaN NaN NaN NaN 18.4816 17.9978 17.711 18.5461
1207 |Glutathione S-transferase Yb-3 OS=Rattus norvegicus OX=10116 GN=Gstm3 PE=1 SV=2 Gstm?7 P08009 NaN 16.1427|NaN NaN 18.9097 17.9947 18.5026 18.3564
1208 |Glutathione S-transferase, mu 7 OS=Rattus norvegicus OX=10116 GN=Gstm?7 PE=1 SV=1 Gstm?7 A0A0G2K4U2 |NaN NaN NaN NaN 16.1094|NaN 17.1746 16.9943
1209 |Glyceraldehyde-3-phosphate dehydrogenase OS=Rattus norvegicus OX=10116 GN=Gapdh PE=1 SV=3 Gapdh P04797 27.5709 27.0421 27.4043 27.4227 30.2582 30.2318 30.6174 30.6947
1210 |Glyceraldehyde-3-phosphate dehydrogenase OS=Rattus norvegicus OX=10116 PE=1 SV=1 AOG2K7M1_R| A0A0G2K7MI1 16.8372 20.0767 16.6344 19.536 17.1274 17.9575|NaN 16.4708
1211 |Glyceraldehyde-3-phosphate dehydrogenase OS=Rattus norvegicus OX=10116 PE=1 SV=1 MOR660_RAT MOR660 20.0729 19.52 19.8757 21.3681 24.0443 24.6855 24.837 25.5194
1212 |Glyceraldehyde-3-phosphate dehydrogenase OS=Rattus norvegicus OX=10116 PE=1 SV=2 E9PTV9_RAT E9PTV9 NaN NaN 16.8595|NaN 18.4841 18.0073 18.6285 18.4715
1213 |Glycerol-3-phosphate dehydrogenase [NAD(+)] OS=Rattus norvegicus OX=10116 GN=Gpd1l PE=1 SV=1 Gpdil D3ZAP9 16.0443 15.7069|NaN 15.7118 19.7563 21.99 22.5158 21.9616
1214 |Glycerol-3-phosphate dehydrogenase [NAD(+)], cytoplasmic OS=Rattus norvegicus OX=10116 GN=Gpdl PE=1 SV=4 Gpd1 035077 19.3984 18.6501 19.9666 19.6628 20.3569 21.5898 21.6777 21.0195
1215 |Glycine--tRNA ligase OS=Rattus norvegicus OX=10116 GN=Gars PE=1 SV=1 Garsl G3V7G8 17.9388 18.3834 17.5719 18.6874 23.9675 23.0726 23.6794 23.8074
1216 |Glycogen [starch] synthase, muscle OS=Rattus norvegicus OX=10116 GN=Gysl PE=1 SV=1 Gysl A2RRU1 17.3023 16.3219 17.6265 17.2249 22.9831 21.92 22.6364 23.2159
1217 |Glycogen phosphorylase, brain form (Fragment) OS=Rattus norvegicus OX=10116 GN=Pygb PE=1 SV=3 Pygb P53534 NaN NaN NaN NaN 16.7178 21.3649 21.3474|NaN
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1218 |Glycogen synthase kinase 3 beta, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Gsk3b PE=1 SV=1 Gsk3b AO0A0G2JSH4 |NaN NaN 14.1371|NaN 18.9475 18.8317 18.5235 18.6124
1219 |Glycogen synthase kinase-3 alpha OS=Rattus norvegicus OX=10116 GN=Gsk3a PE=1 SV=1 Gsk3a P18265 NaN NaN NaN NaN NaN NaN NaN NaN

1220 |Glycogenin-1 OS=Rattus norvegicus OX=10116 GN=Gygl PE=2 SV=4 Gygl 008730 17.9578 15.5303 15.6219|NaN 25.5905 23.8934 25.1136 25.6287
1221 |Glycolipid transfer protein OS=Rattus norvegicus OX=10116 GN=GLTP PE=2 SV=1 Gltp BOBNM9 NaN NaN 14.2708 15.6416 18.4413|NaN 18.5183|NaN

1222 |Glycophorin-C OS=Rattus norvegicus OX=10116 GN=Gypc PE=1 SV=1 Gypc Q6XFR6 18.6412 18.2613 17.7609 18.5526 17.9534 17.606 19.3971 15.4612
1223 |Glycoprotein 5, platelet OS=Rattus norvegicus OX=10116 GN=NEWGENE_2724 PE=4 SV=1 Gp5 G3V9H9 NaN NaN NaN NaN NaN NaN NaN NaN

1224 |Glycoprotein 9 OS=Rattus norvegicus OX=10116 GN=Gp9 PE=2 SV=1 Gp9 Q4AEGO 17.3043 16.7512 17.4979|NaN NaN NaN NaN NaN

1225 |Glycoprotein Ib platelet subunit alpha OS=Rattus norvegicus OX=10116 GN=Gplba PE=1 SV=1 Gplba D3ZQU7 16.9443 16.7357 16.7612 15.9873|NaN NaN NaN NaN

1226 |Glycosylation dependent cell adhesion molecule 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Glycam1 PE=4 SV=|  Glycam1 G3VIL4 15.7112 15.7584 16.5003 19.93(NaN NaN NaN NaN

1227 |Glycosylphosphatidylinositol specific phospholipase D1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Gpldl PE=1 { Gpld1 G3V8B1 24.3105 23.5568 23.2861 23.3629 20.7774 20.8036 20.9953 21.0592
1228 |Glypican 4 OS=Rattus norvegicus OX=10116 GN=Gpc4 PE=1 SV=1 Gpc4 Q642B0 NaN NaN NaN NaN 18.0228 18.5492|NaN 17.8147
1229 |Glypican-1 OS=Rattus norvegicus OX=10116 GN=Gpcl PE=1 SV=1 Gpcl P35053 NaN NaN NaN NaN NaN NaN NaN NaN

1230 |GM2 ganglioside activator OS=Rattus norvegicus OX=10116 GN=Gm2a PE=1 SV=1 Gm2a Q6IN37 NaN NaN NaN NaN NaN NaN NaN NaN

1231 |GMP reductase OS=Rattus norvegicus OX=10116 GN=Gmpr PE=3 SV=1 Gmpr FILRV6 16.8272 18.3773 18.0261 17.6099 20.1939 20.0068 19.8127 20.2055
1232 |GMP synthase [glutamine-hydrolyzing] OS=Rattus norvegicus OX=10116 GN=Gmps PE=1 SV=1 Gmps Q4V7C6 17.3921 17.858 18.2479 15.5486 21.8111 21.6862 22.2649 22.7858
1233 |Golgi apparatus protein 1 OS=Rattus norvegicus OX=10116 GN=Glgl PE=1 SV=1 Glgl G3V8G5 15.4255 17.6727 16.7704 15.9203 20.9506 21.6854 21.3875 21.396
1234 |Golgi associated, gamma adaptin ear containing, ARF binding protein 2, isoform CRA_a OS=Rattus norvegicus 0X=10116 G]| Gga2 G3V8F7 NaN NaN NaN NaN 17.6687 17.8662 17.9357 18.0702
1235 |Golgi brefeldin A-resistant guanine nucleotide exchange factor 1 OS=Rattus norvegicus OX=10116 GN=Gbfl PE=1 SV=2 Gbfl F1IM8X9 19.2215 19.1319 18.9491 17.6298 20.5016 21.1401 21.0633 21.0425
1236 |Golgi membrane protein 1 OS=Rattus norvegicus OX=10116 GN=Golm1 PE=1 SV=2 Golm1 D4AEL2 NaN NaN NaN NaN 17.217|NaN 17.4047|NaN

1237 |Golgi phosphoprotein 3 OS=Rattus norvegicus OX=10116 GN=Golph3 PE=1 SV=1 Golph3 Q569C9 NaN NaN NaN NaN NaN NaN NaN NaN

1238 |Golgi reassembly-stacking protein 2 OS=Rattus norvegicus OX=10116 GN=Gorasp2 PE=1 SV=1 Gorasp2 Q68G33 17.1294 20.7256 17.7387 15.0933 22.4861 22.2325 22.485 22.5213
1239 |Golgi SNAP receptor complex member 2 OS=Rattus norvegicus OX=10116 GN=Gosr2 PE=1 SV=2 Gosr2 035165 17.2072|NaN NaN 18.1546 17.796 17.7626 17.2819 17.394
1240 |Golgi to ER traffic protein 4 OS=Rattus norvegicus OX=10116 GN=Get4 PE=1 SV=2 Get4 F1LXF5 16.6621 18.0084 18.3698 14.2846 21.2552 20.6263 21.0247 20.5911
1241 |Golgi-associated, gamma adaptin ear-containing, ARF-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ggal PE=1 §| Ggal Q5FVE3 16.4223 15.6658|NaN 17.1308 21.3621 21.2703 20.9228 20.9314
1242 |Golgin A3 OS=Rattus norvegicus OX=10116 GN=Golga3 PE=1 SV=1 Golga3 D3ZLD5 NaN 10.7169|NaN NaN NaN 13.5677|NaN 13.8227
1243 |GPN-loop GTPase OS=Rattus norvegicus OX=10116 GN=Gpnl PE=1 SV=1 Gpnl BIWBZ7 NaN NaN 14.1134|NaN NaN NaN NaN 17.3878
1244 |G-protein coupled receptor-associated sorting protein 1 OS=Rattus norvegicus OX=10116 GN=Gpraspl PE=1 SV=1 Gpraspl MOR9RO NaN NaN NaN NaN NaN 16.3895 15.8821|NaN

1245 |G-protein signalling modulator 1 (AGS3-like, C. elegans), isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Gpsm1 PE=| = Gpsml G3V9X2 NaN 14.437|NaN NaN 18.8731 19.2921 19.5147 19.7121
1246 |Grancalcin OS=Rattus norvegicus OX=10116 GN=Gca PE=1 SV=2 Gca D3ZYI0 NaN NaN NaN NaN 18.5147 17.3331 17.7167 17.872
1247 |Granulin, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Grn PE=4 SV=1 Grn G3V8V1 16.8407 16.8303 17.572 18.3455 18.8266 18.727|NaN NaN

1248 |GRB10-interacting GYF protein 1 OS=Rattus norvegicus OX=10116 GN=Gigyfl PE=1 SV=1 Gigyfl D37QJ3 NaN NaN NaN NaN 16.8692 16.4284 15.9282 16.5936
1249 |GRB2-associated-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Gabl PE=1 SV=1 Gabl A0A0G2]ZD5 16.1007|NaN NaN NaN 19.5882 20.3393 20.1118 19.3475
1250 |G-rich RNA sequence-binding factor 1 OS=Rattus norvegicus OX=10116 GN=Grsfl PE=1 SV=2 Grsfl FILRK4 NaN NaN 16.1844 16.3352 20.7501 22.3597 21.9716 21.5699
1251 |Group specific component OS=Rattus norvegicus OX=10116 GN=Gc PE=1 SV=1 Gce Q68FY4 25.2028 24.9437 25.5013 25.2873 21.4549 21.3256 21.1159 21.355
1252 |Growth factor receptor-bound protein 10 OS=Rattus norvegicus OX=10116 GN=Grb10 PE=4 SV=1 Grb10 AO0A0G2]Y]1 15.7902 16.6412 17.0381 16.1531 20.8195 21.1998 20.6527 20.2641
1253 |Growth factor receptor-bound protein 14 OS=Rattus norvegicus OX=10116 GN=Grb14 PE=1 SV=1 Grbl14 088900 NaN NaN NaN NaN 16.6239 17.4508 17.2769 16.8417
1254 |Growth factor receptor-bound protein 2 OS=Rattus norvegicus OX=10116 GN=Grb2 PE=1 SV=1 Grb2 P62994 NaN NaN 15.4781|NaN 19.5655 19.3735 19.5335 19.2245
1255 |GTPase KRas OS=Rattus norvegicus OX=10116 GN=Kras PE=1 SV=3 Kras P08644 15.7423 18.0296 16.4741 17.6286 18.8313 19.174 16.986 18.6381
1256 |GTPase, IMAP family member 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=ian2 PE=1 SV=1 ian2 Q3LF76 NaN NaN NaN NaN NaN NaN NaN NaN

1257 | GTPase-activating protein and VPS9 domains 1 OS=Rattus norvegicus OX=10116 GN=Gapvdl PE=1 SV=3 Gapvdl D4A022 17.769 17.4165 18.0342 17.6994 20.0209 19.6348 19.3634 20.0622
1258 | GTP-binding nuclear protein Ran OS=Rattus norvegicus OX=10116 GN=Ran PE=1 SV=3 Ran P62828 21.2189 20.5915 21.4181 21.2865 23.409 22.7055 23.2715 23.1015
1259 |GTP-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Gtpbpl PE=1 SV=1 Gtpbpl D2XV59 17.5247|NaN NaN 13.897 19.4131 19.4763 20.2017 20.9299
1260 |GTP-binding protein OS=Rattus norvegicus OX=10116 GN=Rem1 PE=2 SV=1 Reml Q4KLY1 NaN NaN NaN NaN 17.1171|NaN NaN 16.9565
1261 |GTP-binding protein OS=Rattus norvegicus OX=10116 GN=Rrad PE=3 SV=1 Rrad G3V7K9 15.0269|NaN 16.4037 17.8001 22.7503 22.3828 22.1277 21.8699
1262 |GTP-binding protein Rheb OS=Rattus norvegicus OX=10116 GN=Rheb PE=1 SV=1 Rheb Q62639 15.2935 15.154 15.6997 16.6933 22.3021 21.6362 21.8084 21.4752
1263 |GTP-binding protein SAR1b OS=Rattus norvegicus OX=10116 GN=Sarlb PE=2 SV=1 Sarlb Q5HZY2 15.1269 18.7146 18.0376 16.9365 22.4135 22.0423 22.3909 22.4876
1264 |Guanine nucleotide binding protein, alpha 11 OS=Rattus norvegicus OX=10116 GN=Gnall PE=1 SV=1 Gnall G3V6Q6 17.8297 16.7796 16.6487 18.3801 19.8054 19.266 19.2045 19.3576
1265 |Guanine nucleotide binding protein, alpha q polypeptide, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Gnaq PE=1 Gnaq D4AE68 NaN NaN 15.7221|NaN 17.8433 18.4919 17.7166 18.3796
1266 |Guanine nucleotide-binding protein G(i) subunit alpha-2 OS=Rattus norvegicus OX=10116 GN=Gnai2 PE=1 SV=3 Gnai2 P04897 22.0991 22.1355 22.0999 22.162 24.2404 23.9674 23.8795 23.9876
1267 |Guanine nucleotide-binding protein G(I)/G(S)/G(O) subunit gamma-5 OS=Rattus norvegicus OX=10116 GN=Gng5 PE=3 S| Gng5 P63219 19.4185 19.7589 20.0898 19.1102 22.1397 22.0718 21.723 21.8192
1268 |Guanine nucleotide-binding protein G(I)/G(S)/G(T) subunit beta-1 OS=Rattus norvegicus OX=10116 GN=Gnb1 PE=1 SV=4 Gnbl P54311 21.6235 21.8886 21.8363 21.2201 24.0599 24.0161 23.7631 23.9478
1269 |Guanine nucleotide-binding protein G(I)/G(S)/G(T) subunit beta-2 OS=Rattus norvegicus OX=10116 GN=Gnb2 PE=1 SV=4 Gnb2 P54313 21.051 20.9542 20.7781 20.5383 22.175 22.7688 22.4039 22.573
1270 |Guanine nucleotide-binding protein G(k) subunit alpha OS=Rattus norvegicus OX=10116 GN=Gnai3 PE=1 SV=3 Gnai3 P08753 17.8621 185113 18.5112 16.6087 19.855 19.8551 19.7321 19.8371

Page 24 of 61




1271 |Guanine nucleotide-binding protein G(o) subunit alpha OS=Rattus norvegicus OX=10116 GN=Gnaol PE=1 SV=2 Gnaol P59215 16.7976 17.7784 16.1887 16.6882 21.9507 21.7705 21.6231 21.6197
1272 |Guanine nucleotide-binding protein G(s) subunit alpha isoforms XLas OS=Rattus norvegicus OX=10116 GN=Gnas PE=1 SV Gnas Q63803 18.6373 18.7861 19.2884 19.0083 20.1093 19.9208 20.2812 20.4079
1273 |Guanine nucleotide-binding protein subunit beta-4 OS=Rattus norvegicus OX=10116 GN=Gnb4 PE=2 SV=4 Gnb4 035353 16.3477 15.7478 16.5973 16.4129 18.1142 18.192 17.6419|NaN

1274 |Guanine nucleotide-binding protein subunit gamma OS=Rattus norvegicus OX=10116 GN=Gngl0 PE=1 SV=1 Gngl0 Q3KRE3 18.2668 18.9576 18.7276 16.9217 20.5507 20.7349 20.3241 20.2693
1275 |Guanine nucleotide-binding protein subunit gamma OS=Rattus norvegicus OX=10116 GN=Gngl2 PE=1 SV=1 Gngl2 G3V6P8 19.9138 19.6292 19.3748 19.2442 21.6499 21.5897 21.0512 21.4996
1276 |Guanine nucleotide-binding protein subunit gamma OS=Rattus norvegicus OX=10116 GN=Gng2 PE=1 SV=2 Gng2 MORBJO 15.6721 16.3673 16.3377 16.2625 18.3003 18.2411 17.9987 18.3276
1277 |Guanylate kinase 1 OS=Rattus norvegicus OX=10116 GN=Gukl PE=1 SV=2 Gukl E9PTVO 16.2827 16.1783 16.5818 16.8999 15.7166 16.0876 17.0421 17.167
1278 |Gupl, glycerol uptake/transporter homolog (Yeast) (Predicted) OS=Rattus norvegicus OX=10116 GN=Hhatl PE=3 SV=1 Hhatl D4A9P9 NaN NaN NaN NaN NaN 16.8275 16.3829|NaN

1279 |H2-K region expressed gene 2, rat orthologue OS=Rattus norvegicus OX=10116 GN=Pfdn6 PE=1 SV=1 Pfdn6 Q6MGC4 15.2566 15.4317 15.8901|NaN 19.7395 17.1206 18.4858 19.5141
1280 |Haloacid dehalogenase-like hydrolase domain-containing protein 2 OS=Rattus norvegicus OX=10116 GN=Hdhd2 PE=1 SV=] Hdhd2 Q6QI86 16.5209 15.6693|NaN 15.7399 18.2254 18.631|NaN 17.4313
1281 |Hamartin OS=Rattus norvegicus OX=10116 GN=Tscl PE=1 SV=1 Tscl Q97136 NaN 16.248|NaN 14.8935 18.522 19.0872 18.9091 17.4125
1282 |Haptoglobin OS=Rattus norvegicus OX=10116 GN=Hp PE=1 SV=3 Hp P06866 24.3552 23.7958 24.8452 25.3943 20.8572 20.4157 19.6479 19.562
1283 |HAUS augmin-like complex, subunit 7 OS=Rattus norvegicus OX=10116 GN=Haus7 PE=1 SV=1 Haus7 BOBN53 15.8582 16.2517 17.3592 15.9092 18.2546 17.6868 15.9034 18.0756
1284 |HBSI1-like protein OS=Rattus norvegicus OX=10116 GN=Hbs1l PE=1 SV=1 Hbs1l AOA0G2K2P6 14.5427 16.1326 15.8568 16.8298 20.5531 21.0036 21.1874 20.4746
1285 |Heart development protein with EGF-like domains 1 OS=Rattus norvegicus OX=10116 GN=Hegl PE=1 SV=3 Hegl FIM9I4 NaN NaN NaN NaN NaN NaN NaN NaN

1286 |Heat shock 27kD protein family, member 7 (Cardiovascular) OS=Rattus norvegicus OX=10116 GN=Hspb7 PE=2 SV=1 Hspb7 B5DFG4 17.8907 16.3936 17.852 17.6256 23.5856 22.6392 23.031 23.1221
1287 |Heat shock 27kDa protein 1 OS=Rattus norvegicus OX=10116 GN=Hspbl PE=1 SV=1 Hspbl G3V913 23.1485 22.4421 22.7928 22.9454 27.7431 27.0628 27.7816 27.7406
1288 |Heat shock 27kDa protein 3 OS=Rattus norvegicus OX=10116 GN=Hspb3 PE=3 SV=1 Hspb3 G3V7G6 NaN NaN NaN NaN NaN NaN NaN NaN

1289 |Heat shock 70 kDa protein 14 OS=Rattus norvegicus OX=10116 GN=Hspal4 PE=2 SV=1 Hspal4 Q6AYB4 17.5269 18.7994 15.5308 15.5283 18.2056 19.1566 19.596 19.6228
1290 |Heat shock 70 kDa protein 1A OS=Rattus norvegicus OX=10116 GN=Hspala PE=2 SV=1 Hspala PODMWO NaN NaN NaN NaN NaN NaN NaN NaN

1291 |Heat shock 70 kDa protein 1-like OS=Rattus norvegicus OX=10116 GN=Hspall PE=2 SV=2 Hspall P55063 NaN 15.8319 15.2717|NaN NaN NaN NaN NaN

1292 |Heat shock 70 kDa protein 4 OS=Rattus norvegicus OX=10116 GN=Hspa4 PE=1 SV=1 Hspa4 F1LRV4 21.534 21.3563 22.0268 21.3523 21.4038 21.3452 21.6242 21.6003
1293 |Heat shock cognate 71 kDa protein OS=Rattus norvegicus OX=10116 GN=Hspa8 PE=1 SV=1 Hspa8 P63018 23.1811 22.4607 23.0619 23.2135 26.33 26.1728 26.0207 26.0959
1294 |Heat shock factor-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Hsbp1 PE=3 SV=1 Hsbp1 Q8K3X8 NaN NaN NaN NaN 17.769 18.1947 17.4199 18.441
1295 |Heat shock protein 75 kDa, mitochondrial OS=Rattus norvegicus OX=10116 GN=Trapl PE=1 SV=1 Trapl Q5XHZ0 14.528(NaN 17.3885|NaN NaN 17.1062|NaN NaN

1296 |Heat shock protein beta-2 OS=Rattus norvegicus OX=10116 GN=Hspb2 PE=3 SV=1 Hspb2 035878 NaN 14.1658 14.4008|NaN 20.0255 19.3857 20.5893 20.8869
1297 |Heat shock protein beta-6 OS=Rattus norvegicus OX=10116 GN=Hspb6 PE=1 SV=1 Hspb6 P97541 20.4189 20.4796 20.6107 16.9488 24.1503 23.571 24.1023 24.0271
1298 |Heat shock protein beta-8 OS=Rattus norvegicus OX=10116 GN=Hspb8 PE=1 SV=1 Hspb8 Q9EPX0 NaN NaN NaN 14.1566 22.5327 22.7145 21.7496 21.4615
1299 |Heat shock protein HSP 90-alpha OS=Rattus norvegicus OX=10116 GN=Hsp90aal PE=1 SV=3 Hsp90aal P82995 20.6273 20.7272 20.85 20.7811 25.5883 24.7207 25.2869 25.3192
1300 |Heat shock protein HSP 90-beta OS=Rattus norvegicus OX=10116 GN=Hsp90abl PE=1 SV=4 Hsp90abl P34058 24.2206 24.0377 24.1149 23.9432 28.4387 27.634 28.1332 28.1342
1301 [Hebp1 protein OS=Rattus norvegicus OX=10116 GN=Hebpl PE=1 SV=1 Hebpl B4F7C7 NaN 15.7065 15.8598|NaN 17.146 16.6445 17.4962 15.8529
1302 |HECT domain E3 ubiquitin protein ligase 1 OS=Rattus norvegicus OX=10116 GN=Hectdl PE=1 SV=3 Hectd1 D3ZLS5 21.3336 21.3663 20.7094 20.5804 22.3432 21.6813 22.0172 22.129
1303 |HECT domain E3 ubiquitin protein ligase 4 OS=Rattus norvegicus OX=10116 GN=Hectd4 PE=1 SV=3 Hectd4 F1LZX5 NaN NaN NaN NaN NaN NaN NaN NaN

1304 |Heme oxygenase 1 OS=Rattus norvegicus OX=10116 GN=Hmox1 PE=1 SV=1 Hmox1 P06762 16.808 [NaN 15.4608|NaN 16.8058 16.8739|NaN NaN

1305 |Heme oxygenase 2 OS=Rattus norvegicus OX=10116 GN=Hmox2 PE=1 SV=1 Hmox2 P23711 NaN NaN NaN NaN 15.7245 16.3699 16.5502 17.1098
1306 |Hemoglobin subunit beta-1 OS=Rattus norvegicus OX=10116 GN=Hbb PE=1 SV=3 Hbb P02091 29.0192 28.5895 28.9111 28.5724 26.4323 26.221 26.0466 25.9806
1307 |Hemoglobin subunit beta-2 OS=Rattus norvegicus OX=10116 PE=1 SV=2 Hbb-bs P11517 26.6304 25.9919 26.5602 26.2464 23.4957 23.4263 23.4567 22.8942
1308 |Hemopexin OS=Rattus norvegicus OX=10116 GN=Hpx PE=1 SV=3 Hpx P20059 23.2918 24.6554 23.8012 22.8321 19.0551 19.7593 18.2352 18.5286
1309 |Heparin cofactor 2 OS=Rattus norvegicus OX=10116 GN=Serpind1l PE=1 SV=1 Serpindl AOA0G2K8K3 23.4582 22.9539 23.3824 23.4407 21.5449 20.5457 21.405 21.8582
1310 |Hepatitis B virus x interacting protein (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Lamtor5 PE=1 SV=|  Lamtor5 D3ZF11 NaN NaN NaN NaN NaN NaN NaN NaN

1311 [Hepatocyte growth factor-regulated tyrosine kinase substrate OS=Rattus norvegicus OX=10116 GN=Hgs PE=1 SV=1 Hgs AOA140TAHI1 19.5376 19.2919 19.3668 18.844 22.5264 21.9494 21.7453 21.7307
1312 |Hepatoma-derived growth factor-related protein 2 OS=Rattus norvegicus OX=10116 GN=Hdgfl2 PE=1 SV=2 Hdgfl2 Q925G1 25.62 25.0766 25.6573 26.2303 23.4449 22.6092 22.7915 22.8462
1313 |Hermansky-Pudlak syndrome 5 protein homolog OS=Rattus norvegicus OX=10116 GN=Saa4 PE=1 SV=1 Hps5 Q7TMC3 23.6317 23.5171 23.5406 23.1812 20.2531 20.0942 20.5852 20.6383
1314 |Heterogeneous nuclear ribonucleoprotein A1 OS=Rattus norvegicus OX=10116 GN=Hnrnpal PE=1 SV=3 Hnrnpal P04256 15.7837 17.084NaN NaN 19.4051 19.6183 19.1752 19.0207
1315 |Heterogeneous nuclear ribonucleoprotein A3 OS=Rattus norvegicus OX=10116 GN=Hnrnpa3 PE=1 SV=1 Hnrnpa3 Q6URK4 NaN NaN NaN NaN 19.8626 17.4912|NaN 17.918
1316 |Heterogeneous nuclear ribonucleoprotein C OS=Rattus norvegicus OX=10116 GN=Hnrnpc PE=1 SV=2 Hnrnpc G3V9R8 NaN NaN NaN NaN 18.8909 19.2849 18.6974 18.4433
1317 |Heterogeneous nuclear ribonucleoprotein DO OS=Rattus norvegicus OX=10116 GN=Hnrnpd PE=1 SV=2 Hnrnpd Q9JJ54 18.8138 19.426 18.8355 18.8474 21.6709 19.8926 19.9869 19.4948
1318 |Heterogeneous nuclear ribonucleoprotein D-like OS=Rattus norvegicus OX=10116 GN=Hnrnpdl PE=1 SV=1 Hnrnpdl AOAO0G2KAZ7 [NaN NaN NaN NaN 17.8974 16.8815 16.3725 16.6742
1319 |Heterogeneous nuclear ribonucleoprotein F OS=Rattus norvegicus OX=10116 GN=Hnrnpf PE=1 SV=3 Hnrnpf Q794E4 18.191 18.1452 14.8674 16.079 23.1887 22.1891 22.4299 22.3919
1320 |Heterogeneous nuclear ribonucleoprotein H OS=Rattus norvegicus OX=10116 GN=Hnrnphl PE=1 SV=1 Hnrnphl AO0A0G2]TG7 17.855 18.1937 17.4963 18.1861 22.1901 21.6042 21.4815 21.5165
1321 |Heterogeneous nuclear ribonucleoprotein H2 OS=Rattus norvegicus OX=10116 GN=Hnrnph2 PE=1 SV=1 Hnrnph2 Q6AY09 NaN NaN NaN NaN 17.9819 18.7716 17.7397 18.4734
1322 |Heterogeneous nuclear ribonucleoprotein K OS=Rattus norvegicus OX=10116 GN=Hnrnpk PE=1 SV=1 Hnrnpk Q5D059 18.5456 18.6331 18.7392 19.2979 24.7173 24.3011 24.5794 24.5232
1323 |Heterogeneous nuclear ribonucleoprotein L OS=Rattus norvegicus OX=10116 GN=Hnrnpl PE=1 SV=2 Fblim1 FILQ48 NaN NaN NaN NaN NaN NaN NaN NaN
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1324 |Heterogeneous nuclear ribonucleoprotein M OS=Rattus norvegicus OX=10116 GN=Hnrnpm PE=1 SV=1 Hnrnpm FIM3D3 22.7078 22.2211 22.4954 22.0449 25.1901 24.8909 24.7614 24.6292
1325 |Heterogeneous nuclear ribonucleoprotein Q OS=Rattus norvegicus OX=10116 GN=Syncrip PE=1 SV=2 Syncrip MOR735 19.3777 19.17 19.0391 19.6695 21.9084 22.7658 223153 22.5242
1326 |Heterogeneous nuclear ribonucleoprotein U OS=Rattus norvegicus OX=10116 GN=Hnrnpu PE=1 SV=1 Hnrnpu Q6IMY8 18.3369 18.4885 18.2621 22.6879 22.1049 22.6655 22.416 22.5974
1327 |Heterogeneous nuclear ribonucleoprotein U-like 2 OS=Rattus norvegicus OX=10116 GN=Hnrnpul2 PE=1 SV=1 Hnrnpul2 D4ABT38 NaN NaN NaN NaN NaN NaN NaN NaN

1328 |Heterogeneous nuclear ribonucleoproteins A2/B1 OS=Rattus norvegicus OX=10116 GN=Hnrnpa2bl PE=1 SV=1 Hnrnpa2bl A7V]C2 16.4977 17.823 16.7945 17.6129 20.053 18.6826 18.7224 18.7624
1329 |Hexokinase-1 OS=Rattus norvegicus OX=10116 GN=Hk1 PE=1 SV=2 Hk1 MORAQ6 NaN NaN NaN NaN 17.9905 18.5809 19.216 19.3885
1330 |Hexokinase-1 OS=Rattus norvegicus OX=10116 GN=Hk1 PE=1 SV=4 Hk1 P05708 20.9748 20.6189 20.7093 20.5566 22.4832 23.1038 23.4752 23.2745
1331 |Hexokinase-2 OS=Rattus norvegicus OX=10116 GN=Hk2 PE=1 SV=1 Hk2 P27881 16.5604 16.8088 17.4901 17.9442 19.3493 20.3557 21.2906 21.3149
1332 |HGF activator OS=Rattus norvegicus OX=10116 GN=Hgfac PE=1 SV=1 Hgfac QSEBA7 18.8473 18.4884 20.3499 19.7736 17.259 16.252 17.3517 15.6262
1333 |Hiflan protein OS=Rattus norvegicus OX=10116 GN=Hiflan PE=2 SV=1 Hiflan BOBNG5 NaN NaN NaN NaN NaN NaN NaN NaN

1334 |HIG1 domain family, member 2A OS=Rattus norvegicus OX=10116 GN=Higd2a PE=2 SV=1 Higd2a B2GVe65 NaN NaN NaN NaN NaN 17.0308 16.6894 16.9376
1335 |High density lipoprotein binding protein (Vigilin) OS=Rattus norvegicus OX=10116 GN=Hdlbp PE=1 SV=1 Hdlbp Q3KRF2 17.8512 17.7912 16.0273 16.1353 22.2034 22.2095 22.1045 22.0978
1336 |High mobility group protein B1 OS=Rattus norvegicus OX=10116 GN=Hmgb1 PE=1 SV=2 Hmgbl P63159 NaN NaN NaN 14.6316 23.4314 21.8391 21.6966 21.3642
1337 |High mobility group protein B2 OS=Rattus norvegicus OX=10116 GN=Hmgb2 PE=2 SV=2 Hmgb2 P52925 NaN NaN 15.5334|NaN 22.2623 21.1024 20.922|NaN

1338 |Hippocalcin-like protein 1 OS=Rattus norvegicus OX=10116 GN=Hpcall PE=1 SV=2 Hpcall P62749 15.1413|NaN 16.112|NaN 20.3549 20.053 19.7726 19.6909
1339 |Histidine ammonia-lyase OS=Rattus norvegicus OX=10116 GN=Hal PE=1 SV=1 Hal P21213 17.7334 20.6652 16.4201 18.3001|NaN 17.6522|NaN NaN

1340 |Histidine rich calcium binding protein, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Hrc PE=1 SV=1 Hrc G3V8S6 14.563 16.1922(NaN NaN 17.7603 18.9217 17.5184 17.4831
1341 |Histidine triad nucleotide-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Hintl PE=1 SV=5 Hintl P62959 14.6583|NaN NaN 13.8391 18.59 18.0435 18.0612 18.5104
1342 |Histidine-rich glycoprotein OS=Rattus norvegicus OX=10116 GN=Hrg PE=1 SV=1 Hrg A0A0G2K3G0 24.0429 23.9506 23.9677 22.9644 20.429 19.7959 18.7299 19.6496
1343 |Histone acetyltransferase type B catalytic subunit OS=Rattus norvegicus OX=10116 GN=Hat1 PE=2 SV=1 Hatl Q5M939 NaN NaN 14.7068 16.3598 18.7295 19.5166 19.5333 19.233
1344 |Histone cluster 1 H1 family member ¢ OS=Rattus norvegicus OX=10116 GN=Hist1hlc PE=1 SV=1 Hif2 AO0A0G2K654 |NaN NaN NaN 14.4976 19.8429 21.4619 20.7687 20.9593
1345 |Histone deacetylase 1 OS=Rattus norvegicus OX=10116 GN=Hdacl PE=1 SV=1 Hdacl Q4QQW4 NaN NaN NaN NaN NaN NaN NaN NaN

1346 |Histone deacetylase OS=Rattus norvegicus OX=10116 GN=Hdac5 PE=1 SV=3 Hdac5 F1LM64 16.6994|NaN NaN NaN 17.4869|NaN NaN NaN

1347 |Histone deacetylase OS=Rattus norvegicus OX=10116 GN=Hdac6 PE=1 SV=1 Hdac6 A0A0G2QC41 |NaN 15.781 16.1671|NaN 18.625 18.9447 17.3724 18.249
1348 |Histone H2A OS=Rattus norvegicus OX=10116 GN=H2afv PE=3 SV=1 H2az2 D4AECO NaN NaN NaN NaN 14.8249 17.1932 16.7156 16.75
1349 |Histone H2A OS=Rattus norvegicus OX=10116 GN=Hist1h2ak PE=3 SV=1 H2ac4 D3ZVK7 20.7661 19.9356 18.7557 19.8718 20.2998 22.408 21.9433 21.9399
1350 |Histone H2B OS=Rattus norvegicus OX=10116 GN=Hist1h2bd PE=3 SV=2 Hist1h2bd D3ZWM5 20.7662 20.5883 19.9445 20.8011 21.1159 22.5471 22.112 22.1348
1351 |Histone H3 OS=Rattus norvegicus OX=10116 GN=Hist2h3c2 PE=1 SV=1 LOC102549173) D37]J08 19.8221 20.0563 18.8694 18.9891 20.2754 21.5088 21.1357 20.9475
1352 |Histone H4 OS=Rattus norvegicus OX=10116 GN=Hist1h4b PE=1 SV=2 Hist2h4 P62804 20.6254 20.2948 19.0996 20.4915 21.2805 21.6265 21.2052 20.9039
1353 |Histone-arginine methyltransferase CARM1 OS=Rattus norvegicus OX=10116 GN=Carm1 PE=1 SV=1 Carml Q4AE70 NaN 16.0461|NaN NaN 20.071 20.9573 20.8173 20.9999
1354 |Histone-binding protein RBBP7 OS=Rattus norvegicus OX=10116 GN=Rbbp7 PE=2 SV=1 Rbbp7 Q71UF4 NaN 15.9603|NaN 15.568 18.9924 18.9626 19.0038 18.1231
1355 |[Hmgb3 protein OS=Rattus norvegicus OX=10116 GN=Hmgb3 PE=1 SV=1 Hmgb3 BOBN99 16.0237|NaN NaN 15.0748 20.4142 19.3364 19.1791 19.1284
1356 |Homer protein homolog 3 OS=Rattus norvegicus OX=10116 GN=Homer3 PE=1 SV=2 Homer3 Q972X5 22.1572 20.268 23.5721 21.647 20.6948 19.353 20.1409 19.4979
1357 |Hormone-sensitive lipase OS=Rattus norvegicus OX=10116 GN=Lipe PE=1 SV=3 Lipe P15304 19.698 19.7097 20.9193 19.591 20.678 20.4829 20.8085 20.8532
1358 |Host cell factor C1 OS=Rattus norvegicus OX=10116 GN=Hcfcl PE=1 SV=1 Hcfcl D3ZN95 NaN NaN NaN NaN NaN NaN NaN NaN

1359 |Hsc70-interacting protein OS=Rattus norvegicus OX=10116 GN=5t13 PE=1 SV=1 St13 P50503 18.483 17.9386 19.4369 18.6281 23.486 22.3678 22.7729 22.7937
1360 |Hsd17b4 protein OS=Rattus norvegicus OX=10116 GN=Hsd17b4 PE=1 SV=1 Hsd17b4 Q6IN39 15.8835 17.55 15.6069 17.3298 19.9371 19.9673 19.6539 19.8921
1361 |Hsp70-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Hspbpl PE=1 SV=1 Hspbpl Q6IMX7 NaN NaN NaN NaN 19.1372|NaN 18.6077 18.4475
1362 |Hsp90 co-chaperone Cdc37 OS=Rattus norvegicus OX=10116 GN=Cdc37 PE=1 SV=2 Cdc37 Q63692 21.082 20.3223 20.9316 20.9303 23.1207 22.3932 22.8387 22.8426
1363 |Hsp90 co-chaperone Cdc37-like 1 OS=Rattus norvegicus OX=10116 GN=Cdc3711 PE=2 SV=1 Cde3711 Q5XIC3 NaN NaN NaN NaN 17.5018 16.3855 16.248 16.5201
1364 |Huntingtin interacting protein 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Hipl PE=1 SV=1 Hipl G3V8Y8 20.6153 20.8977 21.2231 20.2593 20.1332 19.8128 19.3843 19.3634
1365 |Huntingtin interacting protein 2 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Ube2k PE=1 SV=1 Ube2k D3ZXS8 14.7775 18.1349 15.1506 17.7336 21.8752 20.4489 21.569 21.904
1366 |Huntingtin OS=Rattus norvegicus OX=10116 GN=Htt PE=1 SV=1 Htt G3VoP7 18.8812|NaN 18.855 19.0023|NaN NaN NaN 16.3068
1367 |Huntingtin-interacting protein K OS=Rattus norvegicus OX=10116 GN=Hypk PE=1 SV=1 Hypk FIMB8AS5 17.0348 17.4627 17.6364 15.2671|NaN 17.7785 17.1444 17.5043
1368 |Hyaluronan-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Habp2 PE=1 SV=1 Habp2 FIM8H8 19.8089 19.064 19.3092 18.0968 17.1134 17.7655|NaN NaN

1369 |Hyaluronan-mediated motility receptor OS=Rattus norvegicus OX=10116 GN=Hmmr PE=4 SV=1 Hmmr AOAOG2JXY1 |NaN NaN NaN NaN NaN 16.944 17.7892|NaN

1370 |Hydroxyacyl glutathione hydrolase OS=Rattus norvegicus OX=10116 GN=Hagh PE=1 SV=2 Hagh FILQI1 15.4485|NaN NaN NaN 15.5696 15.7549 16.639|NaN

1371 |Hydroxymethylglutaryl-CoA synthase, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Hmgcs1 PE=1 SV=1 Hmgcsl P17425 20.9642 19.337 20.0124|NaN 19.7883 20.014 20.5681 20.1552
1372 |Hydroxysteroid dehydrogenase-like protein 2 OS=Rattus norvegicus OX=10116 GN=HsdI2 PE=2 SV=1 Hsdl2 Q4V8F9 NaN 16.1419|NaN NaN 18.4757 20.9872 19.7998 18.9207
1373 |Hypothetical protein LOC681410 OS=Rattus norvegicus OX=10116 GN=LOC681410 PE=1 SV=3 LOC681410 FIM3H8 15.0459 15.841|NaN NaN 20.7348 21.5109 20.921 21.2832
1374 |Hypothetical protein LOC688282 OS=Rattus norvegicus OX=10116 GN=LOC688282 PE=4 SV=2 LOC688282 MORBO05 15.9773 15.4493|NaN 15.9873|NaN NaN NaN 18.0788
1375 |Hypoxanthine-guanine phosphoribosyltransferase OS=Rattus norvegicus OX=10116 GN=Hprtl PE=1 SV=1 Hprtl P27605 17.4794 17.6119 17.874 18.6539 21.3794 21.7878 21.7105 21.6729
1376 |Hypoxia up-regulated protein 1 OS=Rattus norvegicus OX=10116 GN=Hyoul PE=1 SV=1 Hyoul Q63617 16.6033 15.2787 16.9174 13.8904 20.0739 20.6839 19.6691 20.549
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1377 |Ig gamma-2A chain C region OS=Rattus norvegicus OX=10116 GN=Igg-2a PE=1 SV=1 LOC679045 P20760 26.6568 26.4948 26.4024 25.3315 22.0695 21.3445 20.6332 20.3275
1378 |Ig gamma-2B chain C region OS=Rattus norvegicus OX=10116 GN=Igh-1a PE=1 SV=1 Igh-6 P20761 24.2552 24.2362 24.3895 24.6324 20.0371 19.0166 19.6822 19.7616
1379 |Ig gamma-2C chain C region OS=Rattus norvegicus OX=10116 PE=2 SV=1 IGG2C_RAT P20762 20.8011 20.5098 21.6359 22.8404 18.3083 16.4813 15.9191 17.0232
1380 |Ig kappa chain C region, A allele OS=Rattus norvegicus OX=10116 PE=1 SV=1 Igke P01836 21.1609 16.8134 21.2801 22.2835 17.5428 17.2742 16.7475 16.6811
1381 |Ig kappa chain V region $211 OS=Rattus norvegicus OX=10116 PE=1 SV=1 LOC500374 P01681 16.1662 17.3551|NaN NaN NaN 15.1438 15.1263 15.0304
1382 |Ig lambda-2 chain C region OS=Rattus norvegicus OX=10116 PE=4 SV=1 LAC2_RAT P20767 23.0009 23.009 21.837 21.4451 17.3214 17.6554 16.9071 16.1715
1383 |1If2 protein OS=Rattus norvegicus OX=10116 GN=IIf2 PE=1 SV=1 11f2 B2RZC6 NaN NaN NaN NaN NaN NaN NaN NaN

1384 |Immunoglobulin joining chain OS=Rattus norvegicus OX=10116 GN=]chain PE=1 SV=1 Jchain G3V6G1 NaN NaN NaN NaN NaN NaN NaN NaN

1385 [Immunoglobulin superfamily member 1 OS=Rattus norvegicus OX=10116 GN=Igsfl PE=1 SV=1 Igsfl Q925N6 NaN NaN NaN NaN NaN NaN NaN NaN

1386 |Immunoglobulin superfamily-containing leucine-rich repeat OS=Rattus norvegicus OX=10116 GN=Islr PE=1 SV=1 Islr B1H232 17.3485 17.2546 17.1707 17.7296 15.2476|NaN NaN 16.2644
1387 |Immunoglobulin-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Igbp1 PE=2 SV=2 Igbpl 008836 14.8033 15.1445 15.1657|NaN 20.1014 19.4062 19.5687 19.4723
1388 |Importin 11 OS=Rattus norvegicus OX=10116 GN=Ipo11 PE=1 SV=2 Ipoll MORSE8 NaN 16.7387|NaN NaN 19.2155 18.9673 18.7946 18.4012
1389 |Importin 4 OS=Rattus norvegicus OX=10116 GN=Ipo4 PE=1 SV=2 Ipo4 D4A2D7 19.6913 18.4177 18.2735 19.013 21.7063 21.3405 21.4132 21.7825
1390 |Importin 5 OS=Rattus norvegicus OX=10116 GN=Ipo5 PE=1 SV=1 Ipo5 D4A781 18.6616 16.8968 17.1063 16.4358 22.0709 22.4246 22.6882 22.2509
1391 |Importin 7 OS=Rattus norvegicus OX=10116 GN=Ipo7 PE=1 SV=1 Ipo7 D4AE96 15.9409 16.015[NaN NaN 20.5595 19.1018 20.139 20.018
1392 |Importin 9 OS=Rattus norvegicus OX=10116 GN=Ipo9 PE=1 SV=2 Ipo9 D4A857 18.0866 17.8733 16.9253 16.8876 22.2922 21.8949 22.2992 21.9753
1393 |Importin subunit alpha OS=Rattus norvegicus OX=10116 GN=Kpna3 PE=1 SV=1 Kpna3 Q56R18 NaN NaN NaN 15.187 20.4235 19.2771 20.1615 20.1223
1394 |Importin subunit alpha OS=Rattus norvegicus OX=10116 GN=Kpna4 PE=1 SV=1 Kpna4 Q56R17 NaN NaN NaN NaN 18.8624 18.1779 18.6752 18.8302
1395 |Importin subunit alpha OS=Rattus norvegicus OX=10116 GN=Kpna6 PE=1 SV=3 Kpna6 FILT58 20.7183 20.6513 20.7143 21.1573 21.1984 20.4552 20.7459 20.8785
1396 |Importin subunit alpha OS=Rattus norvegicus OX=10116 GN=LOC100359600 PE=3 SV=1 LOC100359600j MOR7I0 19.6448 18.1762 16.4615 18.405 22.7734 22.0534 22.1074 22.1662
1397 |Importin subunit alpha-5 OS=Rattus norvegicus OX=10116 GN=Kpnal PE=1 SV=1 Kpnal P83953 NaN NaN NaN NaN 19.6852 19.7192 19.4507 19.5836
1398 |Importin subunit beta-1 OS=Rattus norvegicus OX=10116 GN=Kpnb1 PE=1 SV=1 Kpnbl F273Q8 24.6467 24.5408 25.0337 23.9864 24.4443 23.9374 24.3282 24.1208
1399 |Inducible T-cell co-stimulator ligand OS=Rattus norvegicus OX=10116 GN=Icoslg PE=1 SV=3 Icoslg FILVL2 17.6508 17.7629|NaN 14.0183 18.0467 18.4209 18.2487 17.8096
1400 |Inhibitor of kappaB kinase beta, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Ikbkb PE=1 SV=1 Tkbkb G3V8H5 17.3452|NaN NaN NaN NaN NaN 17.7315 17.5214
1401 |Inhibitor of nuclear factor kappa-B kinase-interacting protein OS=Rattus norvegicus OX=10116 GN=Ikbip PE=2 SV=1 Tkbip Q5EAJ6 16.7339 15.9382 16.9002 16.5376|NaN 17.4613 17.1249|NaN

1402 |Inosine triphosphate pyrophosphatase OS=Rattus norvegicus OX=10116 GN=Itpa PE=3 SV=1 Itpa D3ZW55 NaN 16.3336 16.6072 16.9094 20.5858 20.3866 20.8589 20.6332
1403 |Inosine-5'-monophosphate dehydrogenase 2 OS=Rattus norvegicus OX=10116 GN=Impdh2 PE=1 SV=1 Impdh2 E9PU28 18.5763 20.1409 17.852 20.3524 22.9105 21.2 21.7194 21.5312
1404 |Inosine-5'-monophosphate dehydrogenase OS=Rattus norvegicus OX=10116 GN=Impdh1 PE=3 SV=1 Impdhl AOAOAOMXZ8 [NaN NaN NaN NaN 17.6924 17.3788 17.645 16.4972
1405 |Inositol 1,4,5-trisphosphate receptor type 1 OS=Rattus norvegicus OX=10116 GN=Itprl PE=1 SV=3 Itprl FILNT1 NaN 16.9812 17.8691|NaN 15.1008 14.9852|NaN 15.3141
1406 |Inositol hexakisphosphate and diphosphoinositol-pentakisphosphate kinase (Fragment) OS=Rattus norvegicus OX=10116 GN  Ppip5k2 AO0A096MK18 |NaN NaN NaN NaN 16.7368 16.2359|NaN NaN

1407 |Inositol monophosphatase 2 OS=Rattus norvegicus OX=10116 GN=Impa2 PE=2 SV=1 Impa2 Q8CIN7 NaN NaN NaN NaN 18.9061|NaN 18.7509 18.8309
1408 |Inositol polyphosphate-1-phosphatase OS=Rattus norvegicus OX=10116 GN=Inpp1 PE=1 SV=1 Inppl Q5RJK6 NaN NaN NaN NaN 17.4015 17.0391 17.8274|NaN

1409 |Inositol polyphosphate-5-phosphatase F OS=Rattus norvegicus OX=10116 GN=Inpp5f PE=1 SV=1 Inpp5f D3ZKG7 NaN NaN NaN NaN 16.5217|NaN 16.0094|NaN

1410 |Inositol-1-monophosphatase OS=Rattus norvegicus OX=10116 GN=Impal PE=1 SV=1 Impal F1M978 NaN 15.5255 15.0457 16.466 19.7358 18.5252 18.8929 18.9557
1411 |Insulin receptor substrate 2 OS=Rattus norvegicus OX=10116 GN=Irs2 PE=1 SV=2 Trs2 FIMALS NaN NaN NaN 14.02 17.1819 15.5694 15.2967|NaN

1412 |Insulin-degrading enzyme OS=Rattus norvegicus OX=10116 GN=Ide PE=1 SV=1 Ide P35559 14.651 16.4034|NaN 20.3281 17.8968 18.8138 18.0211 18.3127
1413 |Insulin-like growth factor 2 mRNA-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Igf2bp1 PE=1 SV=1 Igf2bpl Q8CGX0 NaN NaN NaN NaN 20.1958 21.3602 20.7648 20.4822
1414 |Insulin-like growth factor 2 mRNA-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Igf2bp2 PE=1 SV=3 Igf2bp2 D3ZWZ6 15.3394|NaN 14.6131|NaN 19.9064 20.7203 20.083 19.875
1415 |Insulin-like growth factor 2 mRNA-binding protein 3 OS=Rattus norvegicus OX=10116 GN=Igf2bp3 PE=1 SV=1 Igf2bp3 A0A0G2K0Y2 17.6435 19.002 18.496 18.9349 20.708 21.781 20.8687 21.0946
1416 |Insulin-like growth factor 2 receptor OS=Rattus norvegicus OX=10116 GN=Igf2r PE=1 SV=1 Igf2r G3V824 23.5497 23.6501 24.0008 23.4781 27.037 27.2058 26.8685 26.9878
1417 |Insulin-like growth factor 2, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Igf2 PE=3 SV=1 Igf2 AO0AO0G2JTA6 19.8741 19.237 20.4977 19.4597 18.5934 19.271 18.5814 17.6506
1418 |Insulin-like growth factor-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Igfbpl PE=1 SV=2 Igfbpl P21743 NaN 17.0916 18.0727 17.2847|NaN 14.8767 15.1165 15.8169
1419 |Insulin-like growth factor-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Igfbp2 PE=1 SV=3 Igfbp2 P12843 21.0555 20.1079 21.3022 20.95 17.5019 18.2675 16.3969 15.4473
1420 |Insulin-like growth factor-binding protein 3 OS=Rattus norvegicus OX=10116 GN=Igfbp3 PE=1 SV=2 Igfbp3 P15473 16.7816|NaN NaN 17.3236|NaN NaN NaN NaN

1421 |Insulin-like growth factor-binding protein 4 OS=Rattus norvegicus OX=10116 GN=Igfbp4 PE=1 SV=2 Igfbp4 P21744 18.9558 18.9992 19.465 18.8337 16.6142|NaN NaN 17.1513
1422 |Integrin alpha 5 (Mapped) OS=Rattus norvegicus OX=10116 GN=Itga5 PE=1 SV=1 Itga5 AOA0G2KI1E2 15.1976 15.0822 15.052 17.9133 20.8521 20.8851 20.7863 20.8956
1423 |Integrin beta 1 binding protein 2 (Predicted) OS=Rattus norvegicus OX=10116 GN=Itgblbp2 PE=4 SV=1 Itgb1bp2 D3ZW59 16.6314|NaN 14.2662 17.0037 18.5327 17.9003 19.013 18.6123
1424 |Integrin beta OS=Rattus norvegicus OX=10116 GN=Itgbl PE=1 SV=1 Itgbl AO0A0G2JSK5 21.4849 21.5736 21.2336 21.2973 23.7783 23.8556 23.5972 23.8629
1425 |Integrin beta OS=Rattus norvegicus OX=10116 GN=Itgb2 PE=1 SV=1 Itgb2 B2RYBS8 NaN NaN NaN NaN NaN NaN NaN NaN

1426 |Integrin beta OS=Rattus norvegicus OX=10116 GN=Itgb3 PE=1 SV=2 Itgb3 MORCF3 23.0459 22.5636 23.1137 22.6355 20.6973 20.1327 19.9763 20.3965
1427 |Integrin subunit alpha 2b OS=Rattus norvegicus OX=10116 GN=Itga2b PE=1 SV=2 Itga2b D3ZACO 22.8848 22.5419 22,997 22.8642 19.9054 19.5787 20.193 20.5193
1428 |Integrin subunit alpha 6 OS=Rattus norvegicus OX=10116 GN=Itga6 PE=1 SV=1 Itga6 G3V667 15.6779 15.9189 15.8724|NaN 16.9128 16.7942 17.877 16.1976
1429 |Integrin subunit alpha V OS=Rattus norvegicus OX=10116 GN=Itgav PE=1 SV=1 Itgav AO0A0G2JVZ6 17.6221 17.7917 18.6746 18.9896 20.6387 20.2146 20.1828 20.7706
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1430 |Integrin-linked protein kinase OS=Rattus norvegicus OX=10116 GN=Ilk PE=2 SV=1 Ik Q99]82 20.9609 19.2674 19.7196 19.1046 23.3354 23.5071 23.7826 23.3704
1431 |Inter alpha-trypsin inhibitor, heavy chain 4 OS=Rattus norvegicus OX=10116 GN=Itih4 PE=1 SV=1 Itih4 Q5EBCO 25.1294 25.5854 25.1922 24.6811 22.4206 22.0022 21.2772 21.5345
1432 |Inter-alpha trypsin inhibitor, heavy chain 1 OS=Rattus norvegicus OX=10116 GN=Itih1 PE=1 SV=1 Itihl B2RYM3 23.432 23.4575 23.9087 23.835 20.9035 19.7779 20.2433 20.8131
1433 |Inter-alpha-trypsin inhibitor heavy chain 2 OS=Rattus norvegicus OX=10116 GN=Itih2 PE=1 SV=3 Itih2 D3ZFH5 25.2915 25.149 25.4959 25.6234 22.3913 22.0727 21.9461 22.1715
1434 |Inter-alpha-trypsin inhibitor heavy chain H3 OS=Rattus norvegicus OX=10116 GN=Itih3 PE=1 SV=3 Itih3 D3ZBS2 25.4579 24.9648 25.6578 25.6621 22.8122 22.608 22.3679 22,6112
1435 |Intercellular adhesion molecule 2 OS=Rattus norvegicus OX=10116 GN=Icam2 PE=1 SV=1 Icam2 Q6AXM6 NaN NaN NaN NaN 17.3736 16.787 16.6347 16.6177
1436 |Interferon regulatory factor 2 binding protein 1 (Predicted) OS=Rattus norvegicus OX=10116 GN=Irf2bp1 PE=1 SV=1 Irf2bp1 D4AAZ8 16.5063|NaN NaN 17.6446 18.8065 16.9132 17.8562 17.6707
1437 |Interferon regulatory factor 2-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Irf2bp2 PE=1 SV=1 Irf2bp2 MOR9Z5 NaN NaN NaN NaN 19.8651 18.4667 18.1271 18.4183
1438 |Interferon regulatory factor 2-binding protein-like OS=Rattus norvegicus OX=10116 GN=Irf2bpl PE=1 SV=1 Irf2bpl Q5EIC4 NaN 16.3727 15.6385 16.0596 19.8962 19.4834 19.0346 19.2888
1439 |Interferon-induced transmembrane protein 2 OS=Rattus norvegicus OX=10116 GN=Ifitm2 PE=1 SV=1 Ifitm2 QI9R175 16.3758 16.9561 17.1472 17.1139 15.9509 18.0901 18.1752 19.0422
1440 |Interferon-induced transmembrane protein 3 OS=Rattus norvegicus OX=10116 GN=ifitm3 PE=2 SV=1 Ifitm3 P26376 16.8902|NaN 16.4382 14.0685 19.5413 20.1656 19.6234 19.6149
1441 |Interferon-inducible double-stranded RNA-dependent protein kinase activator A OS=Rattus norvegicus OX=10116 GN=Prkr| Prkra G3V7)2 NaN NaN NaN NaN 19.9647 21.1864 20.4414 20.3816
1442 |Interleukin 1 receptor accessory protein b OS=Rattus norvegicus OX=10116 GN=Il1rap PE=1 SV=1 Il1rap D1M8S3 18.768 17.708 19.1792 19.381 18.2391 19.9934 18.8394 19.4018
1443 |Interleukin-1 receptor-associated kinase 1 OS=Rattus norvegicus OX=10116 GN=Irakl PE=1 SV=1 Irakl B2RYH5 NaN NaN NaN NaN 17.4929|NaN 17.2698|NaN

1444 |Intersectin 2 OS=Rattus norvegicus OX=10116 GN=Itsn2 PE=1 SV=2 Itsn2 MOR7A6 15.2268|NaN NaN NaN 16.3324|NaN 17.7423 17.0649
1445 |Intersectin-1 OS=Rattus norvegicus OX=10116 GN=Itsnl PE=1 SV=2 Itsnl QIWVE9 NaN NaN 12.0606|NaN 18.9878 18.8905 19.4453 19.2425
1446 |IQ motif and Sec7 domain 1 OS=Rattus norvegicus OX=10116 GN=Igsecl PE=1 SV=1 Igsecl AOA0G2JUG7 [NaN NaN 15.0092|NaN NaN 18.3955 17.9868 16.8513
1447 |1Q motif containing GTPase activating protein 1 (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Iqgap1 H Iqgapl G3V7Q7 21.5819 20.2976 20.6099 21.1505 23.2263 22.562 22.6677 22.7423
1448 |IQ motif-containing GTPase-activating protein 3 OS=Rattus norvegicus OX=10116 GN=Iqgap3 PE=1 SV=1 Iqgap3 D37CS4 19.5475 18.6212 19.088 18.6541 20.3339 20.4853 20.4332 19.961
1449 |Isoamyl acetate-hydrolyzing esterase 1 homolog OS=Rattus norvegicus OX=10116 GN=Iah1 PE=2 SV=2 Tahl Q711G3 15.6585 15.1024 15.5415 17.2625 16.9345 16.9271 17.2017|NaN

1450 |Isochorismatase domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=LOC103694869 PE=1 SV=1 Isocl F27317 NaN NaN NaN NaN 19.1318 18.3519 18.694 18.3448
1451 |Isocitrate dehydrogenase [NAD] subunit beta, mitochondrial OS=Rattus norvegicus OX=10116 GN=Idh3B PE=2 SV=1 Idh3b Q68FX0 NaN NaN NaN NaN NaN NaN NaN NaN

1452 |Isocitrate dehydrogenase [NAD] subunit gamma 1, mitochondrial OS=Rattus norvegicus OX=10116 GN=Idh3g PE=1 SV=2 Idh3g P41565 NaN NaN NaN NaN NaN 17.864|NaN 17.606
1453 |Isocitrate dehydrogenase [NAD] subunit, mitochondrial OS=Rattus norvegicus OX=10116 GN=Idh3a PE=1 SV=2 Idh3a FILNF7 18.509 17.8285 17.7004 17.651 21.9541 23.0075 22.5482 22.5322
1454 |Isocitrate dehydrogenase [NADP] cytoplasmic OS=Rattus norvegicus OX=10116 GN=Idh1 PE=1 SV=1 Idh1 P41562 NaN NaN 16.618 16.7554 17.2373|NaN NaN NaN

1455 |Isocitrate dehydrogenase [NADP], mitochondrial OS=Rattus norvegicus OX=10116 GN=Idh2 PE=1 SV=2 Idh2 P56574 20.3906 20.9576 21.4495 19.9361 21.8306 24.1246 23.5556 24.0698
1456 |Isoleucine-tRNA synthetase (Predicted) OS=Rattus norvegicus OX=10116 GN=Iars PE=1 SV=2 Tarsl F1LS86 18.5568 20.1398 18.4012 18.8337 23.0777 22.5424 22.9557 22.7078
1457 |Isovaleryl-CoA dehydrogenase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ivd PE=1 SV=2 Ivd P12007 15.2595|NaN NaN NaN NaN 17.7141 17.8471 17.7999
1458 |IST1 homolog OS=Rattus norvegicus OX=10116 GN=Istl PE=2 SV=1 Istl Q56876 NaN NaN NaN 15.2972 20.0039 19.5621 19.9415 19.5899
1459 |Itfgl protein OS=Rattus norvegicus OX=10116 GN=Itfgl PE=1 SV=1 Itfgl Q5U355 NaN NaN NaN NaN NaN NaN NaN NaN

1460 |Junction plakoglobin OS=Rattus norvegicus OX=10116 GN=Jup PE=1 SV=1 Jup Q6POK8 23.1087 24.4393 22.4427 23.6683 23.398 23.8198 23.0725 22.8595
1461 |Junctional adhesion molecule A OS=Rattus norvegicus OX=10116 GN=F11r PE=1 SV=1 Fllr QI9JHY1 NaN NaN NaN NaN 18.3927 18.0777 18.6885 18.2987
1462 |Junctophilin-2 OS=Rattus norvegicus OX=10116 GN=Jph2 PE=1 SV=1 Jph2 Q2PS20 18.7945 17.5476 17.7411 15.5154 18.8113 19.3026 18.7652 18.9705
1463 |Jupiter microtubule associated homolog 1 OS=Rattus norvegicus OX=10116 GN=JPT1 PE=1 SV=3 Jptl Q6AXU6 16.6675 17.354 16.6535(NaN 16.3692 18.7881 16.0989 17.0483
1464 |Kappa-casein OS=Rattus norvegicus OX=10116 GN=Csn3 PE=2 SV=1 Csn3 P04468 19.2102 15.8835 16.2827|NaN 16.7709|NaN NaN 16.7947
1465 |Kelch repeat and BTB (POZ) domain containing 2 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Kbtbd] Kbtbd2 D3ZVS6 NaN NaN NaN NaN NaN 16.4573|NaN 16.0135
1466 |Kelch-like family member 31 OS=Rattus norvegicus OX=10116 GN=KlhI31 PE=4 SV=1 KlhI31 D3ZLT6 18.1373 17.3282 15.6414 17.6168 20.978 21.4231 21.5904 21.425
1467 |Kelch-like protein 41 OS=Rattus norvegicus OX=10116 GN=Klhl41 PE=1 SV=1 Klhl41 QOER30 NaN NaN NaN NaN 19.7177 19.5388 20.0286 19.5998
1468 |Keratin 16 OS=Rattus norvegicus OX=10116 GN=Krt16 PE=1 SV=1 Krtl6 Q6IFU9 22.2491 23.092 17.3708 21.3982 23.4237 23.208 22.1326 21.2831
1469 |Keratin 76 OS=Rattus norvegicus OX=10116 GN=Krt76 PE=2 SV=1 Krt76 Q6IFZ5 26.7116 26.5421 25.9581 25.7137 26.6059 25.5972 26.1281 26.3223
1470 |Keratin 78 OS=Rattus norvegicus OX=10116 GN=Krt78 PE=3 SV=1 Krt78 AOA0G2K4H7 18.8646 21.1203 19.3394 19.5579 18.0108 18.5749 18.8776 19.009
1471 |Keratin 84 OS=Rattus norvegicus OX=10116 GN=Krt84 PE=3 SV=1 Krt84 AOA0G2KO0I4 15.9202 17.5062 16.0938 16.2897 17.9023 18.6606 17.9628 14.7779
1472 |Keratin, type I cytoskeletal 10 OS=Rattus norvegicus OX=10116 GN=Krt10 PE=1 SV=1 Krt10 AOA0G2K2V6 27.127 28.6307 26.7763 27.3938 26.3745 26.8646 26.4632 26.1624
1473 |Keratin, type I cytoskeletal 12 OS=Rattus norvegicus OX=10116 GN=Krt12 PE=3 SV=1 Krt12 AOA0G2K4H9 [NaN NaN NaN NaN NaN NaN NaN NaN

1474 |Keratin, type I cytoskeletal 13 OS=Rattus norvegicus OX=10116 GN=Krt13 PE=3 SV=1 Krt13 Q6IFV4 20.1955 21.5846 15.4626 20.8978 20.6067 18.192 20.2092 20.2067
1475 |Keratin, type I cytoskeletal 14 OS=Rattus norvegicus OX=10116 GN=Krt14 PE=2 SV=1 Krtl4 Q6IFV1 26.7304 28.0949 26.2826 26.9487 26.6019 26.8141 26.1621 25.8718
1476 |Keratin, type I cytoskeletal 15 OS=Rattus norvegicus OX=10116 GN=Krt15 PE=1 SV=1 Krtl5 Q6IFV3 20.6355 20.9408 18.4132 19.5254 20.4466 18.5533 19.6657 19.3617
1477 |Keratin, type I cytoskeletal 17 OS=Rattus norvegicus OX=10116 GN=Krt17 PE=1 SV=1 Krtl7 A0A0G2K9Q9 24.8033 26.3269 24.3715 25.1223 24.7008 24.8242 24.4504 24.3079
1478 |Keratin, type I cytoskeletal 17 OS=Rattus norvegicus OX=10116 GN=Krt17 PE=1 SV=1 Krtl7 Q6IFU8 NaN 18.9235 16.004 16.4873 18.976 16.6379 16.48(NaN

1479 |Keratin, type I cytoskeletal 19 OS=Rattus norvegicus OX=10116 GN=Krt19 PE=1 SV=2 Krt19 Q63279 17.0974 17.2733|NaN NaN 18.7981 17.9343 18.7605|NaN

1480 |Keratin, type I cytoskeletal 40 OS=Rattus norvegicus OX=10116 GN=Krt40 PE=3 SV=1 Krt40 Q6IFW2 16.2687 17.2739|NaN 17.6305|NaN 16.8587|NaN NaN

1481 |Keratin, type I cytoskeletal 42 OS=Rattus norvegicus OX=10116 GN=Krt42 PE=3 SV=1 Krt42 Q6IFU7 23.6754 24.2954 23.0902 23.4234 23.4464 23.7073 22.6589 22.427
1482 |Keratin, type II cytoskeletal 1 OS=Rattus norvegicus OX=10116 GN=Krtl PE=1 SV=1 Krtl AOA0G2JST3 26.2263 27.8568 25.7697 26.0348 25.8657 26.3819 25.7878 25.32
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1483 |Keratin, type II cytoskeletal 1b OS=Rattus norvegicus OX=10116 GN=Krt77 PE=3 SV=1 Krt77 A0A0G2]ZQ9 19.0455 23.3938 19.5863 18.7507 20.2858 19.5658 20.345 19.7107
1484 |Keratin, type II cytoskeletal 2 epidermal OS=Rattus norvegicus OX=10116 GN=Krt2 PE=3 SV=1 Krt2 Q61G02 26.1304 26.5457 25.095 25.6076 24.3706 25.0855 24.6653 24.8448
1485 |Keratin, type II cytoskeletal 4 OS=Rattus norvegicus OX=10116 GN=Krt4 PE=3 SV=1 Krt4 Q61G00 16.1564 15.6288|NaN 16.9856|NaN NaN NaN 14.6322
1486 |Keratin, type II cytoskeletal 5 OS=Rattus norvegicus OX=10116 GN=Krt5 PE=1 SV=1 Krt5 A0A0G2K509 27.9164 29.0711 27.3967 28.1541 27.2536 27.4731 26.8071 26.6479
1487 |Keratin, type II cytoskeletal 5 OS=Rattus norvegicus OX=10116 GN=Krt5 PE=1 SV=1 Krt5 Q6P6Q2 23.8846 25.5851 23.5957 25.1434 24.3263 24.5628 23.5763 23.0734
1488 |Keratin, type II cytoskeletal 6A OS=Rattus norvegicus OX=10116 GN=Krt6a PE=1 SV=1 LOC683313 Q4FZU2 25.0195 26.2469 25.0324 23.4571 25.2818 25.3211 24.6922 24.5416
1489 |Keratin, type II cytoskeletal 7 OS=Rattus norvegicus OX=10116 GN=Krt7 PE=3 SV=1 Krt7 Q6IG12 NaN NaN 16.8198|NaN NaN NaN 15.3014|NaN

1490 |Keratin, type II cytoskeletal 72 OS=Rattus norvegicus OX=10116 GN=Krt72 PE=3 SV=1 Krt72 AOAOG2K7N1 |NaN 18.5484|NaN 18.129|NaN 17.134|NaN NaN

1491 |Keratin, type II cytoskeletal 73 OS=Rattus norvegicus OX=10116 GN=Krt73 PE=1 SV=1 Krt73 Q61G03 26.0657 27.2736 25.8137 26.8807 25.8049 25.8935 25.3514 25.2139
1492 |Keratin, type II cytoskeletal 75 OS=Rattus norvegicus OX=10116 GN=Krt75 PE=1 SV=1 Krt75 AOAOH2UHHS5 20.6698 21.9725 19.6356 20.193 22.0679 22.1572 20.9098 19.9971
1493 |Keratin, type II cytoskeletal 8 OS=Rattus norvegicus OX=10116 GN=Krt8 PE=1 SV=3 Krt8 Q10758 22.151 23.5906 21.5433 22.2325 21.4135 22.0082 21.018 20.9516
1494 |Keratin, type II cytoskeletal 80 OS=Rattus norvegicus OX=10116 GN=Krt80 PE=3 SV=1 Krt80 Q6IMF1 NaN 20.1351|NaN 16.9922 16.5785 18.3476 17.1014 15.6353
1495 |Keratinocyte differentiation-associated protein OS=Rattus norvegicus OX=10116 GN=Krtdap PE=2 SV=1 Krtdap P85411 23.3831 22.8987 23.1751 23.3661 18.4761 18.4011 18.0127 18.3549
1496 |Keratinocyte proline-rich protein OS=Rattus norvegicus OX=10116 GN=Kprp PE=4 SV=1 Kprp G3V9A5 18.5268 18.0926 17.4234 14.5551|NaN 18.3949 17.211(NaN

1497 |KH domain-containing, RNA-binding, signal transduction-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Khdrt| = Khdrbs1 QI1V33 16.6802 16.5556 | NaN NaN 19.5992 20.5203 19.8443 19.8533
1498 |Kinectin 1 OS=Rattus norvegicus OX=10116 GN=Ktn1 PE=1 SV=2 Ktnl D4A479 NaN NaN NaN NaN 19.1777 18.8444 17.042 18.6256
1499 |Kinesin family member 11 OS=Rattus norvegicus OX=10116 GN=Kifl1 PE=1 SV=1 Kif11 FIMABS8 17.9363 15.2411 17.2024 15.2839 19.5511 20.3249 19.5456 19.4002
1500 |Kinesin family member 13A OS=Rattus norvegicus OX=10116 GN=Kifl13a PE=1 SV=1 Kif13a D3ZM20 18.2081 17.6166 17.9002 16.6491 19.5421 19.4943 19.4979 19.3803
1501 |Kinesin family member 13B OS=Rattus norvegicus OX=10116 GN=Kif13b PE=1 SV=1 Kif13b A0A0G2K8Z9 [NaN NaN 13.3985|NaN 19.9799 20.7109 19.9683 19.7841
1502 |Kinesin family member 4A OS=Rattus norvegicus OX=10116 GN=Kif4a PE=1 SV=1 Kif4a E9PS]3 18.799 18.0409 18.3009 17.3656|NaN 17.4997 17.3093 17.7379
1503 |Kinesin light chain 1 OS=Rattus norvegicus OX=10116 GN=Klc1 PE=1 SV=2 Klcl P37285 19.797 18.3618 19.1939 17.1237 23.103 23.6283 23.6232 23.0482
1504 |Kinesin light chain 2 OS=Rattus norvegicus OX=10116 GN=Klc2 PE=1 SV=1 Klc2 B2GV74 20.3447 20.5242 20.125 18.6259 23.5417 23.7009 23.5995 23.2905
1505 |Kinesin light chain 4 OS=Rattus norvegicus OX=10116 GN=Klc4 PE=1 SV=1 Klc4 Q5PQM2 19.9141 20.5954 19.5282 18.6729 23.0211 23.0932 22.9189 22.6083
1506 |Kinesin-1 heavy chain OS=Rattus norvegicus OX=10116 GN=Kif5b PE=1 SV=1 Kif5b Q2PQA9 23.7412 23.4238 24.1789 23.9082 25.6315 26.1186 26.0652 25.6435
1507 |Kinesin-like protein KIF15 OS=Rattus norvegicus OX=10116 GN=Kifl5 PE=2 SV=1 Kif15 Q7TSP2 19.2321 18.3818 18.987 16.4882 19.4734 21.1804 20.8217 20.4102
1508 |Kinesin-like protein KIF1B OS=Rattus norvegicus OX=10116 GN=Kiflb PE=1 SV=2 Kiflb 088658 16.3792 18.24 16.3711 15.7084 20.8078 21.1793 20.7066 20.5841
1509 |Kinesin-like protein KIF1C OS=Rattus norvegicus OX=10116 GN=Kiflc PE=1 SV=1 Kiflc FIM9C8 19.8585 20.5115 20.1215 20.1324 18.0795 19.7115 19.4822 19.0459
1510 |Kinetochore associated 1 (Predicted) OS=Rattus norvegicus OX=10116 GN=Kntcl PE=4 SV=2 Kntcl D3ZV]3 15.6027 [NaN 15.2003 14.3887 18.525 19.6291 19.1353 19.1357
1511 |Kinetochore protein Nuf2 OS=Rattus norvegicus OX=10116 GN=Nuf2 PE=2 SV=1 Nuf2 Q6AYL9 21.2319 21.1815 21.8084 21.3622 17.3349 17.0869 17.0495 17.2182
1512 |Kinetochore protein Spc25 OS=Rattus norvegicus OX=10116 GN=Spc25 PE=2 SV=1 Spc25 Q5M856 19.4219 21.3615 18.5742 19.8308 20.7298 19.9868 19.6466 17.9137
1513 |Kininogen-1 OS=Rattus norvegicus OX=10116 GN=Kngl PE=1 SV=1 Kngl AOA0G2KA54 16.0455|NaN 17.3115|NaN NaN NaN NaN NaN

1514 |Kininogen-1 OS=Rattus norvegicus OX=10116 GN=Kngl PE=2 SV=1 Kng2l1 P08934 25.0533 24.7674 25.1377 24.8661 22.7692 21.8839 22.0044 22.6872
1515 |KN motif and ankyrin repeat domain-containing protein 2 OS=Rattus norvegicus OX=10116 GN=Kank2 PE=1 SV=2 Kank2 D3ZD05 16.7227 17.0688 16.4413 14.0907 19.594 20.662 19.7197 19.2091
1516 |KN motif and ankyrin repeat domains 1 OS=Rattus norvegicus OX=10116 GN=Kank1l PE=1 SV=2 Kankl D4AE58 NaN NaN NaN NaN 18.8864 19.1569 19.8244 19.5558
1517 |La ribonucleoprotein domain family, member 1 OS=Rattus norvegicus OX=10116 GN=Larpl PE=1 SV=3 Larpl F1MO062 NaN NaN NaN NaN 17.9376 18.7949 18.6793 18.2559
1518 |La ribonucleoprotein domain family, member 4B OS=Rattus norvegicus OX=10116 GN=Larp4b PE=1 SV=2 Larp4b D3ZF45 NaN NaN NaN NaN 18.1631 17.9312 16.4843 15.9247
1519 |Lactadherin OS=Rattus norvegicus OX=10116 GN=Mfge8 PE=1 SV=1 Mfge8 QIPBJ1 229151 22.5574 22.3972 22.4901 20.2097 21.3235 20.8061 20.4669
1520 |Lactoylglutathione lyase OS=Rattus norvegicus OX=10116 GN=Glo1 PE=1 SV=3 Glol Q6P7Q4 16.2072 15.4014|NaN NaN 18.443 19.5158 19.6822 19.1745
1521 |Lamin A, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Lmna PE=1 SV=1 Lmna G3V8L3 16.3785 17.4605 16.8079 19.9994 20.5261 18.9302 18.8292 19.2793
1522 |Lamina-associated polypeptide 2, isoform beta OS=Rattus norvegicus OX=10116 GN=Tmpo PE=1 SV=3 Tmpo Q62733 17.0452|NaN 16.8808 17.3461 17.2843 17.2264 17.289 16.8881
1523 |Laminin subunit alpha 2 OS=Rattus norvegicus OX=10116 GN=Lama2 PE=1 SV=3 Lama2 F1M614 NaN NaN NaN NaN NaN NaN NaN NaN

1524 |Laminin subunit beta 1 OS=Rattus norvegicus OX=10116 GN=Lamb1 PE=1 SV=3 Lambl D3ZQN7 19.2041 20.4401 18.7988 18.2434 19.8772 19.8356 19.554 19.8425
1525 |Laminin subunit beta-2 OS=Rattus norvegicus OX=10116 GN=Lamb2 PE=1 SV=1 Lamb2 MOR6KO NaN NaN NaN 17.8036 17.14 18.5883 18.1977 16.5909
1526 |Laminin subunit gamma 1 OS=Rattus norvegicus OX=10116 GN=Lamcl PE=1 SV=1 Lamcl FIMAA7 16.3939 19.099 18.4118 17.7022 21.0866 19.9329 19.8934 20.306
1527 |L-aminoadipate-semialdehyde dehydrogenase-phosphopantetheinyl transferase OS=Rattus norvegicus OX=10116 GN=Aasdh| Aasdhppt B2RYJ4 NaN NaN NaN NaN 19.6557 16.8926 18.7646 18.2465
1528 |Large neutral amino acids transporter small subunit 1 OS=Rattus norvegicus OX=10116 GN=SIc7a5 PE=1 SV=2 Slc7a5 Q63016 18.2287 18.1217 18.3531 17.6072 17.9944 17.8019 17.5779 18.0449
1529 |Large proline-rich protein BAG6 OS=Rattus norvegicus OX=10116 GN=Bag6 PE=1 SV=2 Bag6 Q6MG49 21.0263 17.7617 15.2168 21.062 22.7824 21.9856 22.3742 21.7945
1530 |Late endosomal/lysosomal adaptor, MAPK and MTOR activator 2 OS=Rattus norvegicus OX=10116 GN=Lamtor2 PE=1 SV=|  Lamtor2 D4A465 15.3165 15.6998 16.8552 16.0626 19.6169 19.1064 19.3843 19.5315
1531 |Latent transforming growth factor beta binding protein 2, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Ltbp2 PE=1 Ltbp2 AO0A0G2K1G5 |NaN NaN NaN NaN NaN NaN NaN NaN

1532 |Latent-transforming growth factor beta-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ltbp1 PE=1 SV=2 Ltbpl D3ZAA3 NaN NaN NaN NaN NaN NaN NaN NaN

1533 |Latent-transforming growth factor beta-binding protein 4 OS=Rattus norvegicus OX=10116 GN=Ltbp4 PE=1 SV=2 Ltbp4 D4A917 17.2993 16.7904 15.9867|NaN 19.0598 20.6805 18.6147 19.1209
1534 |LDL receptor-related protein 1 OS=Rattus norvegicus OX=10116 GN=Lrp1 PE=1 SV=1 Lrpl G3V928 21.7152 23.6262 21.9945 22.5712 18.1195 21.5593 21.3766 21.1386
1535 |Lecithin cholesterol acyltransferase OS=Rattus norvegicus OX=10116 GN=Lcat PE=1 SV=1 Lcat 035849 19.8938 18.7495 19.7925 19.3699 16.7802 16.4143|NaN 16.406
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1536 |Lectin, mannose-binding 2 OS=Rattus norvegicus OX=10116 GN=Lman2 PE=1 SV=1 Lman2 BOBNG3 19.8227 19.324 18.7616 19.599 20.9086 22.2514 21.7456 21.7807
1537 |Leiomodin-2-like OS=Rattus norvegicus OX=10116 GN=LOC100909784 PE=1 SV=1 LOC100909784 A0A0G2K918 |NaN NaN NaN NaN 18.2543 18.3279 17.9264 18.6257
1538 |Leprecan 1, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=P3h1 PE=1 SV=1 P3h1 AOA0G2K199 |NaN NaN NaN NaN NaN NaN NaN NaN

1539 |Lethal(2) giant larvae protein homolog 1 OS=Rattus norvegicus OX=10116 GN=LIgl1 PE=1 SV=1 Ligll Q8K4K5 NaN NaN NaN NaN NaN NaN NaN NaN

1540 |Leucine repeat adapter protein 25 OS=Rattus norvegicus OX=10116 GN=Fam89b PE=1 SV=1 Fam89b Q566R4 NaN NaN NaN NaN NaN NaN NaN NaN

1541 |Leucine rich repeat and fibronectin type IIT domain containing 2 OS=Rattus norvegicus OX=10116 GN=Lrfn2 PE=4 SV=1 Lrfn2 G3V7]3 16.4245 17.0077 16.8119 20.9836|NaN NaN NaN NaN

1542 |Leucine-rich PPR motif-containing protein, mitochondrial OS=Rattus norvegicus OX=10116 GN=Lrpprc PE=1 SV=2 Lrpprc F1LM33 NaN NaN NaN NaN 17.0356 19.5567 18.624 18.3183
1543 |Leucine-rich repeat flightless-interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Lrrfipl PE=1 SV=1 Lrrfipl Q66HF9 14.2 14.1801 15.5905|NaN 21.2952 21.9588 21.8405 21.4879
1544 |Leucine-rich repeat flightless-interacting protein 2 OS=Rattus norvegicus OX=10116 GN=Lrrfip2 PE=1 SV=1 Lrrfip2 Q4V7E8 NaN NaN NaN NaN NaN NaN NaN NaN

1545 |Leucine-rich repeat-containing 40 OS=Rattus norvegicus OX=10116 GN=Lrrc40 PE=1 SV=3 Lrrc40 G3V717 16.7516 15.8602 16.0765|NaN 21.1632 20.8465 21.3714 21.3639
1546 |Leucine-rich repeat-containing 47 OS=Rattus norvegicus OX=10116 GN=Lrrc47 PE=1 SV=2 Lrrc47 FILT49 15.7364|NaN NaN NaN 19.4836 20.2155 20.5977 20.7783
1547 |Leucine-rich repeat-containing protein 41 OS=Rattus norvegicus OX=10116 GN=Lrrc41 PE=2 SV=1 Lrrc4l Q5M9H1 NaN NaN NaN NaN 16.1163|NaN 16.5158 16.3373
1548 |Leucine-rich repeat-containing protein 57 OS=Rattus norvegicus OX=10116 GN=Lrrc57 PE=2 SV=1 Lrrc57 Q5FVI3 NaN NaN 15.1452|NaN 18.6452 17.2098 17.9045 16.4779
1549 |Leucine-rich repeat-containing protein 59 OS=Rattus norvegicus OX=10116 GN=Lrrc59 PE=1 SV=1 Lrrc59 Q5RJR8 19.7221|NaN 15.3127|NaN 20.504 21.4022 19.7361 20.5321
1550 |Leucine-rich repeats and calponin homology domain-containing 3 OS=Rattus norvegicus OX=10116 GN=Lrch3 PE=1 SV=2 Lrch3 D4A8M4 15.253 13.4018|NaN 16.1272 17.2949 18.5898 18.3263 17.8017
1551 |Leucyl-cystinyl aminopeptidase OS=Rattus norvegicus OX=10116 GN=Lnpep PE=1 SV=1 Lnpep P97629 18.3216 17.5172 17.5114 17.4403 21.9997 22.5977 22.3276 22.2848
1552 |Leucyl-tRNA synthetase OS=Rattus norvegicus OX=10116 GN=Lars PE=1 SV=1 Larsl Q5PPJ6 15.7565 18.7293 16.9208 16.0957 22.6765 22.0982 22.6689 22.3012
1553 |Leukocyte cell-derived chemotaxin 1 OS=Rattus norvegicus OX=10116 GN=Cnmd PE=2 SV=1 Cnmd AOJPL7 18.6267|NaN NaN NaN 16.8099 14.5096 |NaN NaN

1554 |Leukocyte surface antigen CD47 OS=Rattus norvegicus OX=10116 GN=Cd47 PE=1 SV=1 Cd47 AOA0G2JTH4 19.4892 18.9929 18.4871 19.522 19.1686 18.817 18.2861 19.0963
1555 |Leukosialin OS=Rattus norvegicus OX=10116 GN=Spn PE=1 SV=2 Spn ROPXZ7 16.0312 16.4683 16.5011 16.3943 16.416 15.2705|NaN 15.355
1556 |Leukotriene A(4) hydrolase OS=Rattus norvegicus OX=10116 GN=Lta4h PE=1 SV=1 Ltadh Q499P2 19.5109 18.081 18.3379 18.3417 17.2227 21.4043 21.3231 20.9924
1557 |LIM and cysteine-rich domains 1 OS=Rattus norvegicus OX=10116 GN=Lmcd1 PE=1 SV=1 Lmcdl Q6AYF2 18.1879 18.3776 17.1659 17.2373 22.7025 23.1209 23.5561 23.1679
1558 |LIM and senescent cell antigen-like-containing domain protein OS=Rattus norvegicus OX=10116 GN=Lims1 PE=1 SV=1 Lims1 COKUC6 19.0273 18.9782 17.4959 16.9398 22.7467 233134 22.9624 22.8984
1559 |LIM and SH3 domain protein 1 OS=Rattus norvegicus OX=10116 GN=Lasp1 PE=1 SV=1 Laspl Q99MZ8 17.4214 18.0655|NaN 17.855 17.0671 17.7322|NaN 15.9755
1560 |LIM domain 7 OS=Rattus norvegicus OX=10116 GN=Lmo7 PE=1 SV=1 Lmo7 A0A0G2K174 16.439 16.5382 16.3919 17.4386 22.7976 23.7202 23.2069 23.0836
1561 |LIM domain and actin-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Limal PE=1 SV=2 Limal F1LR10 NaN NaN NaN NaN 17.7561 17.1039|NaN 17.5251
1562 |LIM domain-binding 3 OS=Rattus norvegicus OX=10116 GN=Ldb3 PE=1 SV=1 Ldb3 A0A096M]J01 19.6041 19.3918 19.4835 19.7563 27.0839 26.6992 27.0293 26.6233
1563 |LIM domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Limd1 PE=1 SV=1 Limd1 B5DEHO0 18.6992 18.4279 18.9372 18.3879 21.5971 22.533 21.9732 21.6304
1564 |LIM domain-containing protein ajuba OS=Rattus norvegicus OX=10116 GN=Ajuba PE=1 SV=1 Ajuba Q50272 NaN NaN NaN NaN 16.6383|NaN NaN NaN

1565 |Limbic system-associated membrane protein OS=Rattus norvegicus OX=10116 GN=Lsamp PE=1 SV=1 Lsamp Q62813 NaN NaN NaN NaN 18.0664|NaN NaN 17.9132
1566 |Lipase OS=Rattus norvegicus OX=10116 GN=Lipol PE=3 SV=1 Lipol D37UQ1 NaN 18.172 16.7373|NaN NaN NaN 15.8879 15.0591
1567 |Lipin 1 OS=Rattus norvegicus OX=10116 GN=Lpinl PE=1 SV=1 Lpinl AOA0G2JWO03 |NaN NaN NaN NaN 16.2344 14.5544 14.9917|NaN

1568 |Lipoma-preferred partner homolog OS=Rattus norvegicus OX=10116 GN=Lpp PE=1 SV=1 Lpp Q5X107 17.8671 18.5153 18.115 17.5013 23.2169 23.8679 23.2963 22.9001
1569 |Lipopolysaccharide-binding protein OS=Rattus norvegicus OX=10116 GN=Lbp PE=1 SV=1 Lbp Q3MID7 21.4796 21.0635 20.5402 20.7403 19.231 18.0449 18.1933 17.6201
1570 |Lipoprotein lipase OS=Rattus norvegicus OX=10116 GN=Lpl PE=1 SV=1 Lpl Q06000 18.8225 18.5844 18.7145 19.1336 19.9771 19.972 19.8274 19.8609
1571 |L-lactate dehydrogenase A chain OS=Rattus norvegicus OX=10116 GN=Ldha PE=1 SV=1 Ldha P04642 21.517 22.0248 22.1294 21.0769 24.8993 25.3607 25.5372 25.3501
1572 |L-lactate dehydrogenase B chain OS=Rattus norvegicus OX=10116 GN=Ldhb PE=1 SV=2 Ldhb P42123 21.0519 21.1592 20.9179 20.1252 25.2909 26.7269 27.1767 26.9051
1573 |LOC683667 protein OS=Rattus norvegicus OX=10116 GN=Sri PE=1 S§V=1 Sri BOBNJ1 18.0046 17.8629 17.9902 16.7789 22.6459 22.2613 22.4346 22.557
1574 |LOC685144 protein OS=Rattus norvegicus OX=10116 GN=Sec24c PE=1 SV=1 Sec24c B5DEG8 14.7492|NaN 16.3393 16.1231 20.4722 20.1471 19.8508 20.4501
1575 |[LOC689226 protein OS=Rattus norvegicus OX=10116 GN=Ube2r2 PE=1 SV=1 Ube2r2 B2RZ96 NaN NaN NaN NaN 18.0821 17.5389 17.9994 17.2866
1576 |Long-chain specific acyl-CoA dehydrogenase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Acadl PE=1 SV=1 Acadl P15650 19.6371 19.3758 18.04 20.6563 20.5118 21.8111 21.0691 21.3643
1577 |Long-chain-fatty-acid--CoA ligase 1 OS=Rattus norvegicus OX=10116 GN=Acsll PE=1 SV=1 Acsll P18163 23.2689 23.0262 23.3484 22.7921 22.3221 22.4994 21.8402 22.0015
1578 |Low molecular weight phosphotyrosine protein phosphatase OS=Rattus norvegicus OX=10116 GN=Acpl PE=1 SV=2 Acpl ZAYNF4 17.4951 15.7455 17.4494 17.2918|NaN 17.0736 16.8756 16.693
1579 |LPS-responsive beige-like anchor protein OS=Rattus norvegicus OX=10116 GN=Lrba PE=1 SV=1 Lrba A0A0G2]YIO 17.2713 18.6174 17.6542 17.0726 19.0133 18.2329 18.4859 17.896
1580 |LRP chaperone MESD OS=Rattus norvegicus OX=10116 GN=Mesd PE=2 SV=1 Mesd Q5U2R7 20.6806 20.7019 21.1763 19.4555 20.045 20.488 20.5249 20.505
1581 |LRP16 protein OS=Rattus norvegicus OX=10116 GN=Macrodl PE=1 SV=1 Macrodl AO0A0G2K5F1 15.8521 15.7741 15.6275|NaN 19.183 19.8443 20.219 19.8104
1582 |LRRGT00052 OS=Rattus norvegicus OX=10116 PE=2 SV=1 Grtpl Q6TXE7 17.4|NaN NaN 14.4402 17.1619 15.7777 15.3219 15.6952
1583 [LRRGT00199 OS=Rattus norvegicus OX=10116 GN=Taf3 PE=1 SV=1 Atp5flc Q6QI09 18.3118 18.8863 16.8166 17.3759 21.0802 22.7059 22.4394 22.5056
1584 |LSM family member 14B OS=Rattus norvegicus OX=10116 GN=Lsm14b PE=1 SV=1 Lsm14b AOA0G2JZY0 |NaN 18.635 16.7996|NaN 16.3134 17.3512 17.3545 17.6506
1585 |LSM12 homolog OS=Rattus norvegicus OX=10116 GN=Lsm12 PE=1 SV=1 Lsm12 D4A8GO NaN NaN NaN NaN 19.6787 20.3396 19.8408 19.5353
1586 |LSM14A mRNA-processing body assembly factor OS=Rattus norvegicus OX=10116 GN=Lsm14a PE=1 SV=1 Lsml4a B2GV58 NaN NaN NaN NaN 17.369 16.6914 17.4462 17.4439
1587 |LSM6 homolog, U6 small nuclear RNA and mRNA degradation-associated OS=Rattus norvegicus OX=10116 GN=Lsm6 PE=]LOC10036075( D3ZG07 NaN 16.5899 15.323|NaN 19.6268 18.7361 18.1817 19.0008
1588 |LUC7-like 2 (S. cerevisiae) OS=Rattus norvegicus OX=10116 GN=Luc712 PE=1 SV=1 Luc712 B2RYP6 17.4805 17.8859 14.3021 12.8307 22.5889 21.8357 21.4616 21.4465
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1589 |LUC7-like 3 pre-mRNA-splicing factor OS=Rattus norvegicus OX=10116 GN=Luc7I3 PE=1 SV=1 Luc713 D3ZFB2 NaN NaN NaN NaN 19.1212 18.255 17.2019 15.9711
1590 |Lumican OS=Rattus norvegicus OX=10116 GN=Lum PE=1 SV=1 Lum P51886 22.8892 21.9718 22.3226 22.6969 21.9333 21.0748 21.006 21.6256
1591 |Lupus La protein homolog OS=Rattus norvegicus OX=10116 GN=Ssb PE=1 SV=1 Ssb Q66HM7 21.0881 20.867 21.1682 19.41 20.9874 22.1627 21.1668 21.597
1592 |Ly6/Plaur domain containing 2 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Lypd2 PE=4 SV=3 Lypd2 D4A707 19.4549 20.2043 19.4902 17.5458 16.427|NaN 15.8851|NaN

1593 |Lymphocyte cytosolic protein 1 OS=Rattus norvegicus OX=10116 GN=Lcpl PE=1 SV=1 Lepl A0A0G2KO014 16.044 16.716 15.7185 16.9033 16.4068|NaN 16.7399 16.0447
1594 |Lys-63-specific deubiquitinase BRCC36 OS=Rattus norvegicus OX=10116 GN=Brcc3 PE=2 SV=1 Brec3 B2RYM5 21.8942 23.2078 21.4343 23.3592 21.394 21.2331 20.8897 20.7186
1595 |Lysine demethylase 3B OS=Rattus norvegicus OX=10116 GN=Kdm3b PE=1 SV=2 Kdm3b MORDF1 NaN 15.4036 15.4587 15.8474 19.017 16.8914 18.3147 17.853
1596 |Lysine--tRNA ligase OS=Rattus norvegicus OX=10116 GN=Kars PE=1 SV=1 Karsl Q5XIM7 20.4284 20.2943 20.3375 19.1988 23.4772 22.965 23.5451 23.1989
1597 |LysM domain-containing 2 OS=Rattus norvegicus OX=10116 GN=Lysmd2 PE=1 SV=1 Lysmd2 AO0A0G2K146 |NaN NaN NaN NaN 16.7855 15.7288 15.6905 15.8812
1598 |Lysophospholipid acyltransferase 5 OS=Rattus norvegicus OX=10116 GN=Lpcat3 PE=2 SV=1 Lpcat3 Q5FVNO 19.3725 19.009 18.9708 18.9507 20.4907 21.0725 20.5617 20.9211
1599 |Lysosome membrane protein 2 OS=Rattus norvegicus OX=10116 GN=Scarb2 PE=1 SV=2 Scarb2 P27615 NaN 16.3216 17.1568 14.3171 18.6388 19.7544 18.52 19.213
1600 |Lysosome-associated membrane glycoprotein 1 OS=Rattus norvegicus OX=10116 GN=Lampl PE=1SV=1 Lampl P14562 20.0658 20.4758 20.0975 19.2726 23.1576 23.0345 23.0543 22.9968
1601 |Lysosome-associated membrane glycoprotein 2 OS=Rattus norvegicus OX=10116 GN=Lamp2 PE=1 SV=3 Lamp2 P17046 18.316 17.6758 18.2065 17.7104 19.3055 20.0932 19.7881 20.0379
1602 |Lysozyme OS=Rattus norvegicus OX=10116 GN=Lyz2 PE=1 SV=1 Lyz2 FIMSE9 17.651 18.5457 19.7754 18.8475 15.1608 16.7896 16.5479|NaN

1603 |Lysyl oxidase-like 1 OS=Rattus norvegicus OX=10116 GN=Loxl1 PE=2 SV=1 Loxl1 Q5FWS5 20.6345 19.9623 19.8357 20.2887 17.9197 18.5766 18.0062 18.2952
1604 |Macrophage colony-stimulating factor 1 receptor OS=Rattus norvegicus OX=10116 GN=Csflr PE=1 SV=2 Csflr D4ACA7 17.3958 17.0437 17.9166 17.8203 18.0189 18.4621 17.3424 17.1672
1605 |Macrophage migration inhibitory factor OS=Rattus norvegicus OX=10116 GN=Mif PE=1 SV=4 Mif P30904 19.4619 18.0014 18.9539 19.2194 21.115 20.6123 21.2986 21.2415
1606 |Macrophage scavenger receptor 1 OS=Rattus norvegicus OX=10116 GN=Msr1 PE=1 SV=3 Msrl D3ZDS2 18.0682 17.9498 17.5833 16.8352|NaN NaN 17.5017 17.0394
1607 |Macrophage-capping protein OS=Rattus norvegicus OX=10116 GN=Capg PE=1 SV=1 Capg Q6AYC4 NaN NaN NaN NaN 16.9758 17.4533|NaN NaN

1608 | Macrophage-stimulating 1 OS=Rattus norvegicus OX=10116 GN=Mst1 PE=3 SV=1 Mstl F7EMS0 15.6299 15.6935 16.3472 16.4473|NaN NaN NaN NaN

1609 [MAD2 (Mitotic arrest deficient, homolog)-like 1 (Yeast) (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=N Mad2l1 D4ACM2 NaN NaN NaN NaN 23.0255 22.6183 23.136 23.0605
1610 [MAGE family member D2 OS=Rattus norvegicus OX=10116 GN=Maged2 PE=1 SV=1 Maged?2 Q3B7U1 19.1678 18.5964 18.3934 18.6477 22.6725 21.9708 21.9829 21.8319
1611 [Magnesium-dependent phosphatase 1 OS=Rattus norvegicus OX=10116 GN=Mdp1 PE=1 SV=1 Mdpl D4A4U3 NaN NaN NaN NaN 18.299 17.4845 18.0185 17.4235
1612 |Major vault protein OS=Rattus norvegicus OX=10116 GN=Mvp PE=1 SV=1 Mvp AOA140TAEO 18.8596 20.5405 18.5296 18.5569 21.4859 21.9728 21.8791 24.2501
1613 [MAL2A OS=Rattus norvegicus OX=10116 GN=Mal2 PE=2 SV=1 Mal2 Q7TPB7 15.9181 17.1334 16.567 15.9087|NaN 13.7358| NaN NaN

1614 |Malate dehydrogenase, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Mdh1 PE=1 SV=3 Mdh1 088989 19.6824 20.0161 19.9984 20.3119 24.4255 24.5451 24.6511 24.4677
1615 |Malate dehydrogenase, mitochondrial OS=Rattus norvegicus OX=10116 GN=Mdh2 PE=1 SV=2 Mdh2 P04636 20.8359 21.5441 19.3227 20.7189 21.8681 24.3354 23.4415 23.7109
1616 |Maleylacetoacetate isomerase OS=Rattus norvegicus OX=10116 GN=Gstzl PE=1 SV=2 Gstzl P57113 NaN NaN NaN NaN 16.7341 17.1405 18.1572 17.07
1617 |Malignant T-cell-amplified sequence 1 OS=Rattus norvegicus OX=10116 GN=Mcts1 PE=2 SV=1 Mctsl Q4G009 NaN 16.6269|NaN NaN 18.1696 18.0034 18.0019 18.2992
1618 |[Mammary tumor virus receptor 2, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Ssscal PE=1 SV=1 Znrd2 D37G88 17.5618NaN NaN 18.328 20.2608 20.8451 20.7085 20.4633
1619 [Mannan-binding lectin serine peptidase 2 OS=Rattus norvegicus OX=10116 GN=Masp2 PE=1 SV=1 Masp2 A2VCV7 221213 21.2896 21.7343 22.087 16.8429 17.0276|NaN 15.0247
1620 [Mannan-binding lectin serine protease 1 OS=Rattus norvegicus OX=10116 GN=Maspl PE=1 SV=1 Maspl AO0AOH2UHA1 21.175 20.9093 21.1628 20.7686 19.6778 17.6273 18.7592 19.1376
1621 |Mannose receptor, C type 1 OS=Rattus norvegicus OX=10116 GN=Mrcl PE=1 SV=3 Mrcl D3ZD31 21.8901 21.9125 21.7794 21.7274 21.0111 21.1513 20.8495 20.9972
1622 |Mannose-1-phosphate guanyltransferase alpha OS=Rattus norvegicus OX=10116 GN=Gmppa PE=2 SV=1 Gmppa Q5XIC1 NaN NaN NaN NaN 19.9498 18.5673 18.8115 18.8061
1623 | Mannose-6-phosphate isomerase OS=Rattus norvegicus OX=10116 GN=Mpi PE=2 SV=1 Mpi Q68FX1 NaN 16.5781 16.0577 15.9457 17.5563 18.4653 19.2307 17.4677
1624 |Mannose-binding protein A OS=Rattus norvegicus OX=10116 GN=Mbl1 PE=1 SV=1 Mbl1 P19999 20.2239 20.2597 20.3629 20.0929 16.9643 17.8159 17.5977 17.7635
1625 | Mannose-P-dolichol utilization defect 1 OS=Rattus norvegicus OX=10116 GN=Mpdul PE=1 SV=1 Mpdul D3Z865 NaN NaN NaN NaN NaN NaN NaN NaN

1626 |Map2k3 protein OS=Rattus norvegicus OX=10116 GN=Map2k3 PE=1 SV=1 Map2k3 BIH230 NaN 16.4951 17.8094|NaN 20.0713 20.1691 20.5969 20.2154
1627 |Map3k3 protein OS=Rattus norvegicus OX=10116 GN=Map3k3 PE=1 SV=1 Map3k3 B5DF98 NaN NaN 14.7872|NaN 17.1866 18.3705 17.8505 17.7811
1628 [ MAP7 domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Map7d1 PE=1 SV=1 Map7d1 D4A644 19.7246 19.7475 19.1523|NaN 22.727 23.7647 23.1415 22.8735
1629 |Mapklipl1l protein OS=Rattus norvegicus OX=10116 GN=Mapklip1l PE=1 SV=1 Mapklip1l B2RZ29 NaN NaN 14.6782|NaN 20.2913 16.5642 18.0977 18.0339
1630 | MAPK-regulated co-repressor-interacting protein 2 OS=Rattus norvegicus OX=10116 GN=Mcrip2 PE=1 SV=1 Mcrip2 D3ZM07 NaN NaN NaN NaN 18.591 19.6688 19.4102 19.2191
1631 |Matrin-3 OS=Rattus norvegicus OX=10116 GN=Matr3 PE=1 SV=1 Matr3 AOA0G2JSR7 16.6848 15.9592 16.6881 15.8657 19.3384 19.0901 18.2531 17.2745
1632 |Matrix metallopeptidase 19 OS=Rattus norvegicus OX=10116 GN=Mmp19 PE=2 SV=1 Mmp19 COM4B0 18.1396 16.5188 16.5414 16.6186|NaN NaN NaN NaN

1633 |Matrix-remodeling-associated 7 OS=Rattus norvegicus OX=10116 GN=Mxra7 PE=1 SV=1 Mxra7 MORA39 14.4435|NaN NaN NaN 15.4429 16.9938 16.7275 16.9128
1634 |[MCC, WNT-signaling pathway regulator OS=Rattus norvegicus OX=10116 GN=Mcc PE=1 SV=1 Mcc AOA0G2K098 |NaN NaN NaN NaN NaN NaN NaN NaN

1635 |Megakaryoblastic leukemia (translocation) 1 OS=Rattus norvegicus OX=10116 GN=Mrtfa PE=1 SV=1 Mrtfa A0A0G2JXC5 |NaN 15.906 16.06(NaN 18.2776 18.6747 17.7547 17.7595
1636 |Melanoma-associated antigen D1 OS=Rattus norvegicus OX=10116 GN=Magedl PE=1 SV=3 Maged1 QOES73 NaN NaN NaN NaN 17.6856|NaN 18.2272 17.8202
1637 |Membrane-associated progesterone receptor component 1 OS=Rattus norvegicus OX=10116 GN=Pgrmcl PE=1 SV=1 Pgrmcl AOAOH2UHK2 |NaN 15.6262 15.7857 15.925 18.6881 18.8994 18.4766 19.0739
1638 |Membrane-associated progesterone receptor component 2 OS=Rattus norvegicus OX=10116 GN=Pgrmc2 PE=1 SV=1 Pgrmc2 Q5XIU9 17.1915 16.5151 16.9538 15.9045 20.7595 21.4348 21.0272 21.3914
1639 |[Membrane-bound O-acyltransferase domain-containing 7-like 1 OS=Rattus norvegicus OX=10116 GN=Mboat7l1 PE=1SV=]] Mboat711 G3V7N6 NaN NaN NaN NaN NaN NaN NaN NaN

1640 |Metalloendopeptidase OS=Rattus norvegicus OX=10116 GN=Bmp1 PE=4 SV=2 Bmpl F1M798 16.774(NaN NaN 16.442 16.0215|NaN NaN NaN

1641 |Metalloproteinase inhibitor 3 OS=Rattus norvegicus OX=10116 GN=Timp3 PE=2 SV=1 Timp3 P48032 21.0761 20.6678 20.862 20.0808 17.6045 16.7034 15.9517|NaN
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1642 |Metalloreductase STEAP3 OS=Rattus norvegicus OX=10116 GN=Steap3 PE=1 SV=1 Steap3 AO0AOH2UI26 18.3284 16.0012 17.8012 18.6536|NaN 17.5021 17.3081 17.4407
1643 |Metallothionein OS=Rattus norvegicus OX=10116 GN=Mtlm PE=3 SV=1 Mtlm D3ZHV3 NaN NaN NaN NaN NaN NaN NaN NaN

1644 |Metallothionein-1 OS=Rattus norvegicus OX=10116 GN=Mt1 PE=1 SV=1 Mtl P02803 NaN NaN NaN NaN NaN 17.0041 17.1331|NaN

1645 |Metaxin 2 OS=Rattus norvegicus OX=10116 GN=Mtx2 PE=1 SV=1 Mtx2 Q5U1Z29 NaN NaN NaN NaN NaN NaN NaN NaN

1646 |Methanethiol oxidase OS=Rattus norvegicus OX=10116 GN=Selenbpl PE=1 SV=2 LOC103689947] F1LRJ9 NaN 15.4492 16.2294 15.4232|NaN 17.6455 16.6361 16.5912
1647 |Methionine adenosyltransferase 2 subunit beta OS=Rattus norvegicus OX=10116 GN=Mat2b PE=2 SV=1 Mat2b Q5U2R0 NaN NaN NaN NaN 17.6367|NaN 18.6745 19.1495
1648 |Methionine aminopeptidase 2 OS=Rattus norvegicus OX=10116 GN=Metap2 PE=1 SV=1 Metap2 Q6IRK1 NaN NaN NaN NaN 17.6705 15.9767 17.5028 17.973
1649 |Methionine aminopeptidase 2 OS=Rattus norvegicus OX=10116 GN=Metap2 PE=1 SV=2 Metap2 P38062 16.9973 16.6367 17.2684 17.2106 19.4847 19.4609 19.0649 18.5875
1650 |Methionine aminopeptidase OS=Rattus norvegicus OX=10116 GN=Metapl PE=1 SV=1 Metapl D3ZE72 NaN NaN 18.6809|NaN 17.5898 16.7407|NaN 16.6658
1651 |Methionyl-tRNA synthetase OS=Rattus norvegicus OX=10116 GN=Mars PE=1 SV=1 Marsl D37941 15.0142|NaN 16.5502 17.1422 22.7118 22.3886 22.798 22.8365
1652 |Methylcrotonoyl-CoA carboxylase beta chain, mitochondrial OS=Rattus norvegicus OX=10116 GN=Mccc2 PE=2 SV=1 Mccc2 Q5XIT9 NaN NaN NaN NaN NaN NaN NaN NaN

1653 |Methylthioribose-1-phosphate isomerase OS=Rattus norvegicus OX=10116 GN=Mril PE=1 SV=1 Mril QS5HZE4 20.7974 20.6068 20.6654 19.2144 21.1805 21.2428 21.3151 21.1894
1654 |Methylthioribulose-1-phosphate dehydratase OS=Rattus norvegicus OX=10116 GN=Apip PE=1 SV=3 Apip D3ZUI1 15.0331 12.7891 15.6179|NaN 16.1197 16.3097 18.7134 15.4205
1655 |Methyltransferase-like 27 OS=Rattus norvegicus OX=10116 GN=Mettl27 PE=1 SV=1 Mettl27 D4AED6 NaN NaN NaN NaN NaN NaN NaN NaN

1656 |Methyltransferase-like 3 OS=Rattus norvegicus OX=10116 GN=Mettl3 PE=1 SV=1 Mettl3 Q4V8G6 20.3448 21.6337 19.485 19.5727 20.3782 20.6889 19.663(NaN

1657 |Mevalonate kinase OS=Rattus norvegicus OX=10116 GN=Mvk PE=1 SV=1 Mvk MOR5W4 NaN NaN NaN NaN 17.9061 17.3077|NaN 18.1172
1658 |MICAL-like protein 1 OS=Rattus norvegicus OX=10116 GN=Micalll PE=1 SV=1 Micalll D3ZQL6 NaN NaN NaN NaN 17.8571 17.3207 17.1444 16.7266
1659 |[MICOS complex subunit MIC60 OS=Rattus norvegicus OX=10116 GN=Immt PE=1 SV=1 Immt AO0A0G2JVH4 20.344 19.9298 19.135 19.0698 20.1057 21.6084 21.0048 21.5051
1660 |[MICOS complex subunit OS=Rattus norvegicus OX=10116 GN=Chchd3 PE=1 SV=1 Chchd3 D3ZUX5 NaN 16.9419|NaN NaN 17.2278 19.4433 18.2002 18.5506
1661 |Microfibril-associated glycoprotein 4-like OS=Rattus norvegicus OX=10116 GN=LOC102553715 PE=1 SV=3 Mfap4 D4A7W8 19.1789 19.6819 19.791 19.0495 19.2896 18.9026 18.9755 19.1725
1662 |Microsomal glutathione S-transferase 3 OS=Rattus norvegicus OX=10116 GN=Mgst3 PE=1 SV=1 Mgst3 D4ADS4 15.5372|NaN 15.847[NaN 17.9979 19.4724 18.8536 18.9692
1663 |Microtubule-actin cross-linking factor 1 OS=Rattus norvegicus OX=10116 GN=Macfl PE=1 SV=1 Macfl AO0A0G2K9T4 21.3193 22.0273 22.1828 22.5698 23.461 24.4935 23.808 23.7285
1664 |Microtubule-associated protein 1A OS=Rattus norvegicus OX=10116 GN=Mapla PE=1 SV=1 Mapla AO0A0G2K5C6 16.033 16.8215 16.1374|NaN 18.2369 19.5138 19.6612 19.6629
1665 |Microtubule-associated protein 1A OS=Rattus norvegicus OX=10116 GN=Mapla PE=1 SV=1 Mapla P34926 20.0341 19.7103 18.5515 17.1935 22.2553 24.5244 24.0027 23.6226
1666 |Microtubule-associated protein 1B OS=Rattus norvegicus OX=10116 GN=Maplb PE=1 SV=3 Maplb P15205 19.2994 19.8108 19.1038 19.0512 21.9332 22.5379 22.1687 22.1375
1667 |Microtubule-associated protein 1S OS=Rattus norvegicus OX=10116 GN=Map1ls PE=1 SV=1 Mapls POC5W1 15.9078|NaN NaN NaN 18.5565 19.9474 19.3018 18.9819
1668 |Microtubule-associated protein 4 OS=Rattus norvegicus OX=10116 GN=Map4 PE=1 SV=1 Map4 Q5M7W5 NaN NaN NaN NaN 20.8904 222173 21.8104 21.5696
1669 |Microtubule-associated protein OS=Rattus norvegicus OX=10116 GN=Map4 PE=1 SV=1 Map4 AO0A0G2JW88 19.7855 20.3089 19.9613 19.7486 25.4497 26.563 26.1437 25.9189
1670 |Microtubule-associated protein RP/EB family member 1 OS=Rattus norvegicus OX=10116 GN=Maprel PE=1 SV=3 Maprel Q66HR2 NaN 16.7687 15.8335 15.82 22.5756 22.3168 224172 22.0231
1671 |Microtubule-associated protein RP/EB family member 2 OS=Rattus norvegicus OX=10116 GN=Mapre2 PE=1 SV=1 Mapre2 Q3B8Q0 15.7572 12.6657 15.6918 13.8896 21.0614 21.1546 21.6738 21.5174
1672 [Microtubule-associated serine/threonine kinase family member 4 OS=Rattus norvegicus OX=10116 GN=Mast4 PE=1 SV=2 Mast4 MOR3L1 20.7533 22.1052 19.8938 20.9553 19.9886 21.1454 20.7575 20.9701
1673 |Midkine OS=Rattus norvegicus OX=10116 GN=Mdk PE=2 SV=1 Mdk QIR1S9 NaN NaN 16.0131|NaN 18.4497 20.4486 19.4925 19.7882
1674 |Misato 1, mitochondrial distribution and morphology regulator OS=Rattus norvegicus OX=10116 GN=Mstol PE=1 SV=1 Mstol D3ZMW3 22.6104 21.9784 21.9965 21.3179 22.8461 22.3035 22.0217 22.2189
1675 [Mitochondrial 2-oxoglutarate/malate carrier protein OS=Rattus norvegicus OX=10116 GN=Slc25all PE=1 SV=3 Slc25al1 P97700 15.7163 17.43[NaN NaN 17.9352 18.8476 19.1809 19.1619
1676 |Mitochondrial brown fat uncoupling protein 1 OS=Rattus norvegicus OX=10116 GN=Ucpl PE=1 SV=2 Ucpl P04633 16.7101 19.0003 16.7969 15.8936 16.103 17.6348 16.2975 16.8603
1677 |Mitochondrial carnitine/acylcarnitine carrier protein OS=Rattus norvegicus OX=10116 GN=Slc25a20 PE=1 SV=1 Slc25a20 P97521 18.9816|NaN 19.4765 18.9763|NaN 17.568 16.8975 17.0346
1678 |Mitochondrial carrier 2 OS=Rattus norvegicus OX=10116 GN=Mtch2 PE=1 SV=1 Mtch2 A0A0G2K459 |NaN NaN NaN NaN NaN 18.8358 18.0717 18.9026
1679 |Mitochondrial fission 1 protein OS=Rattus norvegicus OX=10116 GN=Fis1 PE=1 SV=1 Fisl P84817 17.7178 15.8054 17.3392 16.1815 21.8351 20.0117 21.6595 21.6836
1680 |Mitochondrial fission regulator 1-like OS=Rattus norvegicus OX=10116 GN=Mtfrll PE=1 SV=1 Mtfrll Q5XI19 NaN NaN NaN NaN 16.9516 17.4578 17.1881|NaN

1681 |Mitochondrial import inner membrane translocase subunit Tim13 OS=Rattus norvegicus OX=10116 GN=Timm13 PE=3 SV=| Timm13 P62076 NaN NaN NaN NaN 17.911 17.6108 18.0363 17.9799
1682 |Mitochondrial import receptor subunit TOM20 homolog OS=Rattus norvegicus OX=10116 GN=Tomm20 PE=1 SV=2 Tomm20 Q62760 NaN NaN 16.5508|NaN NaN 17.1506|NaN NaN

1683 |Mitochondrial import receptor subunit TOM22 homolog OS=Rattus norvegicus OX=10116 GN=Tomm22 PE=1 SV=1 Tomm22 Q75Q41 16.27 17.1189 15.6317 15.5342 16.8782 19.5247 18.8372 19.4081
1684 |Mitochondrial import receptor subunit TOM34 OS=Rattus norvegicus OX=10116 GN=Tomm34 PE=1 SV=1 Tomm34 Q3KRD5 18.7174 17.9704 18.4895 18.4368 24.0566 23.4009 23.7289 23.7832
1685 |Mitochondrial import receptor subunit TOM40 homolog OS=Rattus norvegicus OX=10116 GN=Tomm40 PE=1 SV=1 Tomm40 Q75Q40 NaN NaN NaN NaN 16.2215 17.25 17.1941 17.2685
1686 |Mitochondrial import receptor subunit TOM70 OS=Rattus norvegicus OX=10116 GN=Tomm?70 PE=1 SV=1 Tomm70 Q75Q39 NaN 14.3445 14.9361|NaN NaN NaN 15.7927 15.991
1687 |Mitochondrial peptide methionine sulfoxide reductase OS=Rattus norvegicus OX=10116 GN=Msra PE=1 SV=1 Msra Q923M1 NaN 18.4571|NaN NaN 17.7382|NaN 17.3542|NaN

1688 |Mitochondrial proton/calcium exchanger protein OS=Rattus norvegicus OX=10116 GN=Letm1 PE=1 SV=1 Letml Q5XING6 NaN NaN NaN NaN 16.3306 16.7429 16.575 15.8455
1689 |Mitochondrial ribosomal protein L12 OS=Rattus norvegicus OX=10116 GN=Mrpl12 PE=1 SV=1 Mrpl12 D3ZXF9 NaN NaN NaN NaN NaN NaN 16.9751 17.3875
1690 |Mitogen-activated protein kinase 1 OS=Rattus norvegicus OX=10116 GN=Mapk1l PE=1 SV=3 Mapkl P63086 18.669 18.9944 17.9587 18.0132 23.5085 22.1337 22.6955 22.7258
1691 |Mitogen-activated protein kinase 3 OS=Rattus norvegicus OX=10116 GN=Mapk3 PE=1 SV=5 Mapk3 P21708 NaN NaN NaN 13.4873 21.3371 20.4203 20.7072 20.3004
1692 |Mitogen-activated protein kinase kinase 4 OS=Rattus norvegicus OX=10116 GN=Map2k4 PE=1 SV=3 Map2k4 F1LP57 19.0683 20.4031 19.2638 20.3779 21.1481 20.8758 21.0677 21.1595
1693 |Mitogen-activated protein kinase kinase 6 OS=Rattus norvegicus OX=10116 GN=Map2k6 PE=1 SV=1 Map2ké6 Q925D6 17.2926 17.3393 17.2777 17.5812 21.2379 20.2507 20.2292 20.2617
1694 |Mitogen-activated protein kinase kinase kinase 20 OS=Rattus norvegicus OX=10116 GN=Map3k20 PE=1 SV=1 Map3k20 D4AE17 15.7333|NaN 14.8312|NaN 21.4746 21.323 21.2804 21.0645
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1695 |Mitogen-activated protein kinase kinase kinase kinase 4 OS=Rattus norvegicus OX=10116 GN=Map4k4 PE=1 SV=1 Map4k4 A0A0G2K7W4 14.6932 15.7838 14.969 16.5488 19.0309 18.4674 18.2765 18.188
1696 |Mitogen-activated protein kinase kinase kinase kinase OS=Rattus norvegicus OX=10116 GN=Map4kl PE=1 SV=1 Map4k1 D3Z814 NaN NaN NaN NaN NaN NaN NaN NaN

1697 |Mitogen-activated protein kinase OS=Rattus norvegicus OX=10116 GN=Mapk14 PE=1 SV=1 Mapk14 G3Ve17 17.2557 16.6583 16.8971 15.4581 21.3943 20.3066 20.1964 20.6792
1698 |Mitogen-activated protein kinase OS=Rattus norvegicus OX=10116 GN=Mapk9 PE=1 SV=1 Mapk9 D4A5V8 15.3821|NaN 16.5864|NaN 19.1871 18.5584 18.8446 18.6838
1699 |Mitogen-activated protein kinase-activated protein kinase 2 OS=Rattus norvegicus OX=10116 GN=Mapkapk2 PE=1 SV=3 Mapkapk2 FIM9CO 17.5648 16.5377 16.3804 16.3815 21.5871 20.8836 21.038 20.6982
1700 |Mitotic spindle organizing protein 1 OS=Rattus norvegicus OX=10116 GN=Mzt1 PE=1 SV=3 Mztl D4A4N1 NaN NaN NaN NaN NaN NaN NaN NaN

1701 |Mitotic spindle organizing protein 2B OS=Rattus norvegicus OX=10116 GN=Mzt2b PE=4 SV=1 Mzt2b D4AA02 NaN NaN NaN NaN 16.2742 16.3312 16.5839 16.3682
1702 |MMS19 homolog, cytosolic iron-sulfur assembly component OS=Rattus norvegicus OX=10116 GN=Mms19 PE=1 SV=1 Mms19 MOR6T4 14.4739 16.9193 14.9589|NaN 20.5305 21.5498 21.6016 21.6536
1703 |MOB kinase activator 1B OS=Rattus norvegicus OX=10116 GN=Mob1b PE=1 SV=1 Moblb D4A1V7 16.163 16.5729|NaN 15.0987 22.1388 21.6667 22.1057 21.8277
1704 |MOB kinase activator 2 OS=Rattus norvegicus OX=10116 GN=Mob2 PE=1 SV=2 Mob2 D3ZLX3 NaN NaN 15.4352|NaN 18.2482 17.8039 17.9417 18.115
1705 |[MOB-like protein phocein OS=Rattus norvegicus OX=10116 GN=Mob4 PE=1 SV=1 Mob4 QIQYW3 16.7904 17.4262 15.7446|NaN 20.5578 20.5481 20.638 20.4728
1706 |Moesin OS=Rattus norvegicus OX=10116 GN=Msn PE=1 SV=1 Msn A0A096MK30 21.8818 22.0774 21.6993 21.6781 24.1179 24.022 23.7398 23.9282
1707 [MON2 homolog, regulator of endosome-to-Golgi-trafficking OS=Rattus norvegicus OX=10116 GN=Mon2 PE=1 SV=3 Mon2 D3ZCG3 15.8224 18.3888|NaN 16.7472 17.5255 18.6475 17.7718|NaN

1708 | Monocarboxylate transporter 1 OS=Rattus norvegicus OX=10116 GN=Slcl6al PE=1 SV=1 Slcl6al P53987 20.0261 20.704 20.4402 20.5678 22.0883 23.1755 22.9102 22.7493
1709 |Monocarboxylate transporter 10 OS=Rattus norvegicus OX=10116 GN=Slc16a10 PE=1 SV=1 Slc16a10 G3V621 17.3997 16.8266|NaN NaN NaN NaN NaN NaN

1710 [Monocarboxylate transporter 4 OS=Rattus norvegicus OX=10116 GN=Slc16a3 PE=1 SV=1 Slcl6a3 035910 17.1425|NaN 16.4773 15.873 18.0399 17.8953 17.6379 18.1018
1711 |Monoglyceride lipase OS=Rattus norvegicus OX=10116 GN=Mgll PE=1 SV=1 Mgll Q8R431 NaN 15.9664|NaN NaN 20.4104 20.5399 19.9797 20.2472
1712 |Mortality factor 4-like protein 1 OS=Rattus norvegicus OX=10116 GN=Morf4ll PE=2 SV=1 Morf4ll Q6AYU1 18.3561 18.6988 18.8717 18.3093 16.5123 17.9702 17.4861 17.0363
1713 |Mothers against decapentaplegic homolog 2 OS=Rattus norvegicus OX=10116 GN=Smad2 PE=1 SV=1 Smad2 070436 NaN NaN NaN NaN 16.0654 16.8691 16.6445 16.2122
1714 |mRNA decay activator protein ZFP36L1 OS=Rattus norvegicus OX=10116 GN=Zfp36l1 PE=1 SV=1 Zfp36l1 P17431 NaN NaN NaN NaN 18.188 18.5687 17.9487 16.2349
1715 [MTSS1, I-BAR domain-containing OS=Rattus norvegicus OX=10116 GN=Mtss1 PE=1 SV=2 Mtssl D3ZYM5 NaN NaN 16.9093 15.74 17.0111|NaN 16.4862 16.6856
1716 [MTSSIL, I-BAR domain-containing OS=Rattus norvegicus OX=10116 GN=Mtss1l PE=1 SV=3 Mtss2 D4A3S6 NaN NaN NaN NaN NaN NaN NaN NaN

1717 |Mucl protein OS=Rattus norvegicus OX=10116 GN=Mucl PE=2 SV=1 Mucl B2GV31 18.8484 19.7959 20.3254 19.2545 17.3934 17.5511 17.377 17.7025
1718 |Multifunctional protein ADE2 OS=Rattus norvegicus OX=10116 GN=Paics PE=1 SV=3 Paics P51583 21.6622 21.4409 21.108 21.3059 25.0091 22.9709 23.9591 23.931
1719 |Multimerin 1 OS=Rattus norvegicus OX=10116 GN=Mmrn1 PE=4 SV=1 Mmrnl D4A3E0 21.5905 21.0489 21.9194 21.3113 24.2749 24.0442 24.1597 24.3071
1720 |Multiple inositol polyphosphate phosphatase 1 OS=Rattus norvegicus OX=10116 GN=Minpp1 PE=3 SV=1 Minppl G3V7H2 16.4855 15.9651 16.9096 17.5131|NaN NaN NaN NaN

1721 |Murinoglobulin-1 OS=Rattus norvegicus OX=10116 GN=LOC297568 PE=1 SV=1 LOC297568 A0A0G2K926 16.9745 14.2891 19.7911 20.6161 15.1177|NaN 15.5237 16.1486
1722 |Murinoglobulin-1 OS=Rattus norvegicus OX=10116 GN=Mugl PE=1 SV=2 Mugl D4A6E3 17.425(NaN 19.6532 19.4899 16.9508|NaN 16.6162|NaN

1723 |Murinoglobulin-1 OS=Rattus norvegicus OX=10116 GN=Mugl PE=2 SV=1 Mugl Q03626 26.1046 26.4962 26.752 26.2005 22.7227 21.6545 21.729 22.0363
1724 |Murinoglobulin-2 OS=Rattus norvegicus OX=10116 GN=Mug2 PE=1 SV=1 Mug2 QG6IE52 16.234 16.2729 17.9179 16.0642|NaN NaN 16.8838|NaN

1725 |Musashi RNA-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Msi2 PE=1 SV=3 Msi2 FILWE6 16.4807|NaN 16.5739|NaN 19.6552 20.0636 19.2387 19.3175
1726 |Muscleblind-like protein 2 OS=Rattus norvegicus OX=10116 GN=Mbnl2 PE=1 SV=1 Mbnl2 F273T4 NaN NaN 18.6057|NaN 18.197 17.925|NaN NaN

1727 |Muscleblind-like-splicing regulator 1 OS=Rattus norvegicus OX=10116 GN=Mbnll PE=1 SV=1 Mbnll A0A0G2]X72 15.0837|NaN NaN NaN 20.1231 19.3196 18.8877 19.6064
1728 |Muscular LMNA-interacting protein OS=Rattus norvegicus OX=10116 GN=Mlip PE=1 SV=1 Mlip A0A096MK47 19.5848 19.2717 19.6787 18.0919 22.4795 22.5313 22.7091 22.3799
1729 |Myadm protein OS=Rattus norvegicus OX=10116 GN=Myadm PE=1 SV=1 Myadm QO05BA4 18.633 19.7022 18.8697 19.0532 22.2931 22.4874 22.0054 22.2298
1730 |Myc box-dependent-interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Binl PE=1 SV=2 Binl FILMX1 16.2855 16.8542 16.6174 16.5414 16.5076|NaN NaN 16.4559
1731 |MYC-binding protein 2, E3 ubiquitin protein ligase OS=Rattus norvegicus OX=10116 GN=Mycbp2 PE=1 SV=3 Mycbp2 D4A2D3 NaN 15.0134 15.1458|NaN 17.8463 16.5118 17.2231 16.952
1732 |Myc-binding protein OS=Rattus norvegicus OX=10116 GN=Mycbp PE=1 SV=1 Mycbp D4A7F2 NaN NaN NaN 17.4755 19.7368 19.7266 20.0989 19.5112
1733 |Myeloid leukemia factor 1 OS=Rattus norvegicus OX=10116 GN=MIf1 PE=1 SV=1 Mifl D3ZCQ9 NaN NaN NaN NaN 16.7184 17.7931 17.2885 17.049
1734 |Myeloid leukemia factor 2 OS=Rattus norvegicus OX=10116 GN=MIf2 PE=1 SV=1 Mif2 D3ZPN3 NaN NaN NaN NaN 16.0876 16.6154 16.3254 15.9523
1735 |Myeloid-derived growth factor OS=Rattus norvegicus OX=10116 GN=Mydgf PE=1 SV=2 Mydgf MOR3V4 NaN NaN NaN NaN NaN 17.0522|NaN NaN

1736 |Myl6 protein OS=Rattus norvegicus OX=10116 GN=Myl6 PE=2 SV=1 Mylé B2GV99 20.2484 20.672 20.1562 18.5747 25.5207 25.4577 24.7467 24.8601
1737 |Myl9 protein OS=Rattus norvegicus OX=10116 GN=Myl9 PE=1 SV=1 Myl9 BOBMS8 NaN NaN NaN 16.0772 19.5026 20.1251 19.5795 19.5751
1738 |Myocardial ischemic preconditioning associated protein 7 OS=Rattus norvegicus OX=10116 GN=Pxn PE=1 SV=1 Pxn QIEG89 14.9752|NaN 16.5798 17.1634 21.5592 21.4084 21.2823 20.774
1739 |Myocyte-specific enhancer factor 2A OS=Rattus norvegicus OX=10116 GN=Mef2a PE=1 SV=2 Mef2a MOR6R7 18.2324 17.6701 17.5276 16.5224 17.9492 17.6972 17.6872 17.5479
1740 |Myoglobin OS=Rattus norvegicus OX=10116 GN=Mb PE=1 SV=3 Mb Q9QZ76 16.1004 15.3525 16.4147|NaN 23.8743 24.4678 24.114 23.5237
1741 |Myopalladin OS=Rattus norvegicus OX=10116 GN=Mypn PE=1 SV=1 Mypn A0A0G2K046 16.7679 15.6275 16.006(NaN 19.5254 19.7606 19.6335 18.7513
1742 |Myosin heavy chain 14 OS=Rattus norvegicus OX=10116 GN=Myh14 PE=1 SV=1 Myh14 F1LNFO 16.2401 16.5696 17.0201 16.6667 16.9587 19.7391 17.2104 18.0176
1743 |Myosin light chain 1/3, skeletal muscle isoform OS=Rattus norvegicus OX=10116 GN=Myll PE=1 SV=2 Myll P02600 16.7697 17.139 16.8698 16.2073 16.9528|NaN NaN NaN

1744 |Myosin light chain 3 OS=Rattus norvegicus OX=10116 GN=Myl3 PE=1 SV=2 Myl3 P16409 20.0376 21.0307 19.4326 20.5858 25.8704 26.1736 25.2898 25.4325
1745 |Myosin light chain 4 OS=Rattus norvegicus OX=10116 GN=Myl4 PE=1 SV=1 Myl4 MOR4E1 NaN NaN NaN NaN 20.833[NaN NaN NaN

1746 |Myosin light chain 4 OS=Rattus norvegicus OX=10116 GN=Myl4 PE=2 SV=2 Myl4 P17209 14.6065|NaN 15.1306 19.1951 24.5657 23.6453 23.3894 23.7996
1747 |Myosin light chain 7 OS=Rattus norvegicus OX=10116 GN=Myl7 PE=1 SV=1 Myl7 A0AO0G2K2W5 18.0068 17.4376 16.9222 16.3176 21.745 20.764 20.5456 21.0465
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1748 |Myosin light chain kinase 3 OS=Rattus norvegicus OX=10116 GN=Mylk3 PE=1 SV=1 Mylk3 E9PT87 20.7329 22.0904 20.3302 20.2896 23.3065 23.0463 23.173 22.9622
1749 |Myosin light chain kinase OS=Rattus norvegicus OX=10116 GN=Mylk PE=1 SV=2 Mylk D3ZFU9 NaN NaN 18.3972 18.7041 18.0879 18.5765 16.3864 17.9955
1750 |Myosin phosphatase Rho-interacting protein OS=Rattus norvegicus OX=10116 GN=Mprip PE=1 SV=1 Mprip AO0A0G2JUR5 16.5568 17.0047 17.0529 17.4925 15.7991 14.692 17.0908|NaN

1751 |Myosin regulatory light chain 12B OS=Rattus norvegicus OX=10116 GN=Myl12b PE=4 SV=1 Myl12b AO0A0G2JSWO |NaN NaN NaN NaN 18.5568 19.6973 16.9129 16.252
1752 |Myosin regulatory light chain 2, ventricular/cardiac muscle isoform OS=Rattus norvegicus OX=10116 GN=Myl2 PE=1 SV=2 Myl2 P08733 18.9047 18.2748 18.7691 18.2937 25.6325 259123 25.4304 25.5142
1753 |Myosin regulatory light chain RLC-A OS=Rattus norvegicus OX=10116 GN=Rlc-a PE=2 SV=2 Myll2a P13832 18.3405 18.6854 19.1799 18.2986 23.9324 24.6311 23.5839 23.5669
1754 |Myosin VI OS=Rattus norvegicus OX=10116 GN=Myo6 PE=1 SV=3 Myo6 D4A519 NaN NaN NaN NaN 15.0543 17.7058 17.698 16.1544
1755 |Myosin XVIIIa OS=Rattus norvegicus OX=10116 GN=Myo18a PE=1 SV=1 Myol8a A0A0G2]Y08 19.7388 19.3029 20.018 19.5783 21.2028 22.0005 21.9195 21.9391
1756 |Myosin XVIIIb OS=Rattus norvegicus OX=10116 GN=Myo18b PE=1 SV=2 Myo18b MOR6Z9 17.8895 17.7055 18.7718 19.1419 19.04 19.2553 20.3203 19.9208
1757 |Myosin, heavy polypeptide 10, non-muscle, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Myh10 PE=1 SV=1 Myh10 G3V9Y1 26.1102 25.7601 25.764 24.4792 26.8617 26.8241 25.8616 26.1997
1758 |Myosin, heavy polypeptide 9, non-muscle OS=Rattus norvegicus OX=10116 GN=Myh9 PE=1 SV=1 Myh9 G3VeP7 23.2996 23.8839 23.531 24.0038 26.5384 27.5388 26.4812 26.5135
1759 |Myosin-11 OS=Rattus norvegicus OX=10116 GN=Myh11 PE=1 SV=1 Myhll AOA0G2K6S9 21.0132 20.02 20.0441 20.9499 22.4417 24.5662 23.9788 23.833
1760 |Myosin-3 OS=Rattus norvegicus OX=10116 GN=Myh3 PE=1 SV=1 Myh3 G3V6D8 NaN NaN NaN NaN NaN NaN NaN NaN

1761 |Myosin-4 OS=Rattus norvegicus OX=10116 GN=Myh4 PE=1 SV=1 Myh4 Q29RW1 NaN NaN NaN NaN NaN 18.6231 16.8976 17.0023
1762 |Myosin-6 OS=Rattus norvegicus OX=10116 GN=Myh6 PE=1 SV=2 Myhé6 G3V885 24.0318 19.3326 19.8118 18.387 22.2356 24.9003 22.9148 22.8463
1763 |Myosin-7 OS=Rattus norvegicus OX=10116 GN=Myh7 PE=1 SV=1 Myh7 G3V8B0 21.4846 21.2124 21.2262 21.3888 25.4917 28.7228 27.0926 27.1191
1764 |Myosin-binding protein C, cardiac-type OS=Rattus norvegicus OX=10116 GN=Mybpc3 PE=1 SV=2 Mybpc3 P56741 19.3655 17.9828 19.5873 19.3727 23.5177 23.5578 23.2443 23.3439
1765 |Myosin-binding protein C, slow-type OS=Rattus norvegicus OX=10116 GN=Mybpcl PE=1 SV=1 Mybpcl AOA0G2JUES5 17.5262 18.5902 19.4007 18.5528 18.4105 18.6385 14.9857 18.344
1766 |Myotrophin OS=Rattus norvegicus OX=10116 GN=Mtpn PE=1 SV=2 Mtpn P62775 NaN NaN NaN NaN NaN 16.5019 16.792 16.8473
1767 |Myotubularin related protein 2 (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Mtmr2 PE=1 SV=1 Mtmr2 D3ZA31 15.6612 15.4451 [NaN 16.5481 16.3275 16.0973 16.1875 15.6934
1768 |Myristoylated alanine-rich C-kinase substrate OS=Rattus norvegicus OX=10116 GN=Marcks PE=1 SV=2 Marcks P30009 22.8182 23.3931 23.7964 22.9623 26.0149 26.1661 26.0266 26.0337
1769 |N(alpha)-acetyltransferase 15, NatA auxiliary subunit OS=Rattus norvegicus OX=10116 GN=Naal5 PE=1 SV=2 Naal5 D3ZD89 NaN NaN NaN NaN 18.2445 17.9862 19.1269 18.4429
1770 |N(G),N(G)-dimethylarginine dimethylaminohydrolase 1 OS=Rattus norvegicus OX=10116 GN=Ddah1 PE=1 SV=3 Ddah1 008557 NaN 14.2714 13.5586 17.656 20.4594 20.8254 20.8056 20.5402
1771 |N(G),N(G)-dimethylarginine dimethylaminohydrolase 2 OS=Rattus norvegicus OX=10116 GN=Ddah2 PE=1 SV=1 Ddah2 Q6MG60 18.4504 18.7433 19.2024 18.5412 19.9903 20.8423 19.6227 20.1918
1772 |Na(+)/H(+) exchange regulatory cofactor NHE-RF1 OS=Rattus norvegicus OX=10116 GN=Slc9a3rl PE=1 SV=3 Slc9a3rl QIJJ19 19.3942 19.1804 20.249 17.9969 17.6863 15.9125|NaN 17.4524
1773 |N-acetylgalactosamine kinase OS=Rattus norvegicus OX=10116 GN=Galk2 PE=2 SV=1 Galk2 Q5XIG6 NaN 17.483 16.955 15.6457 |NaN 18.2186 18.7741 18.4924
1774 |N-acetylneuraminate lyase OS=Rattus norvegicus OX=10116 GN=Npl PE=2 SV=1 Npl Q66H59 15.182 14.6326|NaN NaN 16.5027 16.1221 16.5815|NaN

1775 |N-acetylneuraminate synthase OS=Rattus norvegicus OX=10116 GN=Nans PE=1 SV=1 Nans B1IWC26 16.3741 18.5537 17.6185 15.7538 17.4471 21.0388 21.606 21.3326
1776 [NAD(P)(+)--arginine ADP-ribosyltransferase OS=Rattus norvegicus OX=10116 GN=Art3 PE=3 SV=1 Art3 AOA0G2K8S9 |NaN 15.9998 15.9428|NaN 15.8754 17.0247 16.2179|NaN

1777 INAD(P)(+)--arginine ADP-ribosyltransferase OS=Rattus norvegicus OX=10116 GN=Art4 PE=1 SV=2 Art4 FIMA10 NaN NaN 16.1806|NaN 16.5351 16.9703|NaN 16.5218
1778 [NAD-dependent protein deacetylase OS=Rattus norvegicus OX=10116 GN=Sirt2 PE=1 SV=1 Sirt2 A0A0G2JWM2 18.5287 17.1071 17.9679 18.9997 21.483 21.1437 21.4332 21.4421
1779 [NAD-dependent protein deacylase sirtuin-5, mitochondrial OS=Rattus norvegicus OX=10116 GN=Sirt5 PE=2 SV=1 Sirt5 Q68FX9 NaN NaN NaN 16.3293 20.3764 19.5691 20.0831 19.2879
1780 [INADH dehydrogenase (Ubiquinone) 1 beta subcomplex, 11 (Predicted) OS=Rattus norvegicus OX=10116 GN=Ndufbl1 PE=]| Ndufbl1l D4A7L4 NaN NaN NaN NaN 17.5505 19.3195 18.9054 19.1841
1781 [NADH dehydrogenase (Ubiquinone) 1 beta subcomplex, 5 (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN]| Ndufb5 D4A565 19.3789 19.0135 17.9842 17.2552 17.8098 19.3539 18.9741 19.1162
1782 [NADH dehydrogenase (Ubiquinone) 1 beta subcomplex, 7 (Predicted) OS=Rattus norvegicus OX=10116 GN=Ndufb7 PE=1 §| Ndufb7 D3ZLT1 NaN NaN 15.4018|NaN NaN 17.9513 17.9567 17.8361
1783 INADH dehydrogenase (Ubiquinone) 1 beta subcomplex, 9 OS=Rattus norvegicus OX=10116 GN=Ndufb9 PE=1 SV=1 Ndufb9 B2RYW3 NaN NaN NaN NaN NaN NaN NaN NaN

1784 [NADH dehydrogenase (Ubiquinone) Fe-S protein 3 (Predicted), isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Nduf] Ndufs3 D3ZG43 NaN NaN NaN NaN 18.6797 19.4275 19.0327 19.1407
1785 INADH dehydrogenase (Ubiquinone) Fe-S protein 5 OS=Rattus norvegicus OX=10116 GN=Ndufs5 PE=1 SV=1 Ndufs5 B5DELS NaN NaN NaN NaN NaN 16.9292|NaN NaN

1786 [NADH dehydrogenase (Ubiquinone) Fe-S protein 7 OS=Rattus norvegicus OX=10116 GN=Ndufs7 PE=1 SV=1 Ndufs7 Q5RJNO NaN 17.401|NaN 17.6934 18.3722 20.4213 19.7669 20.2288
1787 INADH dehydrogenase (Ubiquinone) Fe-S protein 8 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Nduf] Ndufs8 BOBNE6 20.1947 20.9734 20.5513 19.9566 19.6021 20.2113 20.0164 20.2041
1788 [INADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 10, mitochondrial OS=Rattus norvegicus OX=10116 GN=N|  Ndufal0 Q56150 18.6017 18.3016 18.7029 15.0526 18.4924 20.1563 17.6276 19.647
1789 [NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 11 OS=Rattus norvegicus OX=10116 GN=Ndufall PE=2S}| Ndufall Q80W89 NaN NaN NaN NaN NaN 17.3001 16.9527 17.3498
1790 INADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 12 OS=Rattus norvegicus OX=10116 GN=Ndufal2 PE=1S}|  Ndufal2 FILXAO 16.951 16.8874 15.3194 15.1396 18.5213 19.9101 19.7746 19.8863
1791 [NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 2 OS=Rattus norvegicus OX=10116 GN=Ndufa2 PE=1 SV= Ndufa2 D37ZS58 14.9526|NaN 14.1939|NaN 16.7215 19.475 17.6296 19.5493
1792 INADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 5 OS=Rattus norvegicus OX=10116 GN=Ndufa5 PE=1 SV=]  Ndufa5 Q63362 NaN NaN NaN NaN 18.3351 20.3899 19.8163 19.9616
1793 INADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 6 OS=Rattus norvegicus OX=10116 GN=Ndufa6 PE=1 SV= Ndufa6 D4A3V2 19.4169 16.9144 18.7239 18.7582 18.5974 19.1194 18.8368 18.8509
1794 INADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 8 OS=Rattus norvegicus OX=10116 GN=Ndufa8 PE=1 SV= Ndufa8 A0A0G2JVL6 16.9163 16.4891 15.8764|NaN 17.5676 20.618 20.244 19.8769
1795 INADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 9, mitochondrial OS=Rattus norvegicus OX=10116 GN=Nd| = Ndufa9 Q5BK63 15.084 14.7798 15.4916|NaN 17.2545 19.0714 18.8329 19.0394
1796 [NADH dehydrogenase [ubiquinone] flavoprotein 1, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ndufvl PE=1SV=]  Ndufvl Q5XIH3 17.5471 17.311 17.0406 16.0983 19.2574 21.0909 20.2929 20.8237
1797 INADH dehydrogenase [ubiquinone] flavoprotein 2, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ndufv2 PE=1SV=]  Ndufv2 P19234 19.1724 20.4171 18.6911 21.3443 20.0484 21.1885 20.4181 20.7755
1798 INADH dehydrogenase [ubiquinone] flavoprotein 3, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ndufv3 PE=3 SV=]  Ndufv3 Q6PCU8 NaN NaN 11.2254|NaN NaN NaN 12.4023 13.5676
1799 INADH dehydrogenase [ubiquinone] iron-sulfur protein 2, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ndufs2 PE= Ndufs2 Q641Y2 15.8171 16.1987 17.2349 16.6578 17.4071 19.9035 19.3963 19.6118
1800 [NADH dehydrogenase [ubiquinone] iron-sulfur protein 4, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ndufs4 PE= Ndufs4 Q5XIF3 17.8968|NaN NaN NaN 18.5649 19.5385 18.7449 19.2197
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1801 [NADH dehydrogenase [ubiquinone] iron-sulfur protein 6, mitochondrial OS=Rattus norvegicus 0X=10116 GN=LOC100912| LOC679739 D3ZCZ9 159132 15.6064 15.9268|NaN 18.3523 19.9127 19.8605 19.887
1802 [NADH:ubiquinone oxidoreductase subunit A13 OS=Rattus norvegicus OX=10116 GN=Ndufal3 PE=1 SV=1 Ndufal3 D3ZE15 19.7191 18.994 18.7838 18.4969 18.2421 17.5393 18.9447 15.7348
1803 [NADH:ubiquinone oxidoreductase subunit A7 OS=Rattus norvegicus OX=10116 GN=Ndufa7 PE=1 SV=1 Ndufa7 A9UMV9 NaN NaN 16.9226|NaN 18.7048 21.2276 20.8588 21.006
1804 [NADH:ubiquinone oxidoreductase subunit B10 OS=Rattus norvegicus OX=10116 GN=Ndufb10 PE=1 SV=1 Ndufb10 D4A0TO 15.9574 17.9277 17.7399 16.5492 20.5553 21.6509 21.4925 21.6387
1805 [NADH:ubiquinone oxidoreductase subunit B4 OS=Rattus norvegicus OX=10116 GN=Ndufb4 PE=1 SV=1 Ndufb4 FILPG5 17.9462|NaN NaN NaN 17.1042 18.2399 18.2559 18.4015
1806 [NADH-cytochrome b5 reductase 3 OS=Rattus norvegicus OX=10116 GN=Cyb5r3 PE=1 SV=2 Cyb5r3 P20070 15.3344 17.5639 17.0908 17.1744 20.1477 19.4994 18.3063 19.2992
1807 [NADH-ubiquinone oxidoreductase 75 kDa subunit, mitochondrial OS=Rattus norvegicus OX=10116 GN=Ndufsl PE=1 SV=] Ndufsl Q66HF1 21.2256 21.4228 21.3062 19.0333 21.078 22.6078 22.2939 22.7206
1808 [NADH-ubiquinone oxidoreductase chain 5 OS=Rattus norvegicus OX=10116 GN=Mtnd5 PE=3 SV=3 mt-Nd5 P11661 NaN 16.3878|NaN NaN 17.944 19.0672 18.7754 19.0592
1809 [NADP-dependent malic enzyme OS=Rattus norvegicus OX=10116 GN=Mel PE=1 SV=2 Mel P13697 NaN 17.3987|NaN 17.2759 18.5368|NaN NaN NaN

1810 [NADPH--cytochrome P450 reductase OS=Rattus norvegicus OX=10116 GN=Por PE=1 SV=3 Por P00388 NaN NaN NaN NaN 17.1559 17.7495 16.5946 16.8062
1811 [NADPH-dependent diflavin oxidoreductase 1 OS=Rattus norvegicus OX=10116 GN=Ndorl PE=1 SV=1 Ndorl D4ABT4 NaN NaN NaN NaN 16.2071 16.7354 15.9632|NaN

1812 |N-alpha-acetyltransferase 11 OS=Rattus norvegicus OX=10116 GN=Naall PE=2 SV=1 Naall Q4V8K3 NaN 15.6024 15.4961 15.3219 16.9439 20.0541 19.7008 19.9318
1813 |Nardilysin OS=Rattus norvegicus OX=10116 GN=Nrdc PE=1 SV=1 Nrdc D37Q59 NaN NaN NaN NaN NaN 16.4192 16.3592 16.1604
1814 |Nascent polypeptide-associated complex subunit alpha OS=Rattus norvegicus OX=10116 GN=Naca PE=1 SV=1 Naca MORILO 20.8864 20.229 20.2892 20.6017 24.9882 26.1244 25.3501 24.8763
1815 |Natriuretic peptides A OS=Rattus norvegicus OX=10116 GN=Nppa PE=1 SV=1 Nppa Po1161 17.8177 17.7025 17.4803 17.3014 22.3593 23.3857 23.1711 22,9212
1816 |Natriuretic peptides B OS=Rattus norvegicus OX=10116 GN=Nppb PE=1 SV=3 Nppb P13205 NaN NaN NaN NaN 15.4735 16.9414 16.2088 16.4408
1817 |Nck-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Nckapl PE=2 SV=1 Nckapl P55161 20.4635 19.9046 20.0664 20.1228 20.684 21.0267 21.1172 20.5719
1818 [NDUFA4, mitochondrial complex-associated OS=Rattus norvegicus OX=10116 GN=Ndufa4 PE=1 SV=1 Ndufa4 B2RZD6 19.1978 19.1048 18.291 16.9606 20.3206 22.1042 21.7747 21.9783
1819 |Nebulette OS=Rattus norvegicus OX=10116 GN=Nebl PE=1 SV=2 Nebl D4A164 19.9903 19.186 19.0726 16.8756 20.0197 21.4054 20.6514 19.6531
1820 Nebulin-related-anchoring protein OS=Rattus norvegicus OX=10116 GN=Nrap PE=1 SV=1 Nrap D4A4K6 19.8927 20.0247 20.381 20.0756 22.7914 21.8409 22.8023 21.3665
1821 [NEDDB8-activating enzyme E1 catalytic subunit OS=Rattus norvegicus OX=10116 GN=Uba3 PE=1 SV=1 Uba3 Q99MI7 NaN NaN NaN NaN 17.8463 16.4993 17.026 16.822
1822 [NEDDB8-activating enzyme E1 regulatory subunit OS=Rattus norvegicus OX=10116 GN=Nael PE=1 SV=3 Nael FIM7W7 NaN NaN NaN NaN 17.7167|NaN NaN NaN

1823 [NEDD8-conjugating enzyme UBE2F OS=Rattus norvegicus OX=10116 GN=Ube2f PE=2 SV=2 Ube2f Q50203 NaN NaN NaN NaN NaN NaN NaN NaN

1824 |Negative regulator of ubiquitin-like proteins 1 OS=Rattus norvegicus OX=10116 GN=Nubl PE=1 SV=1 Nubl F7ES73 NaN NaN NaN NaN 16.7306 16.4108 16.3323|NaN

1825 |Neprilysin OS=Rattus norvegicus OX=10116 GN=Mme PE=1 SV=2 Mme P07861 17.7524 17.1639 17.2857 17.7337 17.6035 15.9056 17.4422 17.4912
1826 |Neudesin OS=Rattus norvegicus OX=10116 GN=Nenf PE=2 SV=1 Nenf Q6IURS 16.683 16.3498 15.5958 17.9303 19.4085 19.8978 18.8884 19.3822
1827 |Neural cell adhesion molecule 1 OS=Rattus norvegicus OX=10116 GN=Ncam1 PE=1 SV=3 Ncaml FILUV9 18.8393 19.3806 19.5961 18.9885 22.4181 22.068 22.2571 22.4243
1828 |Neural precursor cell-expressed, developmentally down-regulated 4-like, E3 ubiquitin protein ligase OS=Rattus norvegicus O} Nedd4l AOAOG2JXP3 |NaN NaN NaN NaN NaN 18.9287|NaN NaN

1829 |Neural Wiskott- Aldrich syndrome protein OS=Rattus norvegicus OX=10116 GN=Wasl PE=1 SV=2 Wasl FILSGO NaN NaN NaN NaN 18.4958|NaN NaN NaN

1830 [Neuroendocrine secretory protein 55 OS=Rattus norvegicus OX=10116 GN=Gnas PE=2 SV=1 Gnas Q792G6 18.1962 18.189 18.2342 17.7756 17.9828 16.3208 17.2685 17.8793
1831 Neurogenic locus notch homolog protein 3 OS=Rattus norvegicus OX=10116 GN=Notch3 PE=4 SV=2 Notch3 FILQX7 NaN NaN 16.2512 14.6093|NaN NaN NaN NaN

1832 |Neuromodulin OS=Rattus norvegicus OX=10116 GN=Gap43 PE=1 SV=1 Gap43 P07936 19.1424 19.3927 19.4524 19.3598 19.4604 19.4466 18.8232 19.3677
1833 |Neuron navigator 1 OS=Rattus norvegicus OX=10116 GN=Navl PE=1 §V=3 Navl D4A514 NaN 10.9262 15.8182|NaN 19.9439 20.1026 20.3815 20.2791
1834 |Neuron navigator 2 OS=Rattus norvegicus OX=10116 GN=Nav2 PE=1 SV=1 Nav2 AOA0G2K833 20.4195 20.0707 17.783 18.4561 19.9983 20.7959 20.4434 19.8938
1835 |Neuronal calcium sensor 1 OS=Rattus norvegicus OX=10116 GN=Ncsl PE=1 SV=2 Ncsl P62168 NaN 15.5039|NaN NaN 16.8408 16.5125 17.3538 16.4379
1836 |Neuron-specific calcium-binding protein hippocalcin OS=Rattus norvegicus OX=10116 GN=Hpca PE=1 SV=2 Hpca P84076 NaN NaN NaN NaN 16.5478 15.1565|NaN NaN

1837 |Neuropilin-1 OS=Rattus norvegicus OX=10116 GN=Nrpl PE=1 §V=1 Nrpl QIQWJ9 NaN NaN NaN NaN 20.5371 21.4415 20.4574 20.5959
1838 |Neuroplastin OS=Rattus norvegicus OX=10116 GN=Nptn PE=1 SV=2 Nptn P97546 NaN 17.6888 17.4219 17.3234 17.4783 17.6801 17.2507|NaN

1839 |Neutral amino acid transporter ASCT1 OS=Rattus norvegicus OX=10116 GN=Slcla4 PE=1 SV=1 Slcla4 Q76GLY NaN NaN NaN NaN 16.3787 16.3554|NaN NaN

1840 |Neutral cholesterol ester hydrolase 1 OS=Rattus norvegicus OX=10116 GN=Ncehl PE=1 SV=1 Ncehl B2GV54 NaN NaN NaN NaN 18.4331 18.4272 18.3186 18.3204
1841 |Nexilin OS=Rattus norvegicus OX=10116 GN=Nexn PE=1 SV=1 Nexn AOAO0G2K6I3  [NaN NaN NaN NaN NaN NaN NaN NaN

1842 |NFKB inhibitor interacting Ras-like protein 2 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Nkiras2 PE{ Nkiras2 D37ZCK2 16.3343|NaN 16.22|NaN 17.2068 [NaN 17.0789 [NaN

1843 |NHL repeat containing 2 (Predicted) OS=Rattus norvegicus OX=10116 GN=Nhlrc2 PE=1 SV=1 Nhlrc2 D3ZLM5 NaN NaN NaN NaN NaN NaN NaN NaN

1844 |NHP2-like protein 1 OS=Rattus norvegicus OX=10116 GN=Snul3 PE=2 SV=4 Snul3 P55770 NaN NaN NaN NaN 16.9086|NaN 17.4868 17.3286
1845 |NHS actin-remodeling regulator OS=Rattus norvegicus OX=10116 GN=Nhs PE=1 SV=3 Nhs F1LU76 NaN NaN NaN NaN 18.1355 18.6116 18.594 18.498
1846 |NHS-like 1 OS=Rattus norvegicus OX=10116 GN=Nhsl1 PE=4 SV=1 Nhsl1 AO0A0G2]JZL4 21.1662 21.0301 20.9999 20.5475 20.9014 20.4041 20.9924 21.0012
1847 |Niban-like protein 1 OS=Rattus norvegicus OX=10116 GN=Fam129b PE=1 SV=1 Niban2 B4F7E8 18.2522 18.6848 18.0844 18.0833 20.4311 20.8239 21.1889 21.367
1848 |Nicastrin OS=Rattus norvegicus OX=10116 GN=Ncstn PE=1 SV=1 Ncstn Q8CGU6 15.7631 14.9112 16.212(NaN 17.6863 18.4418 17.6631 17.9605
1849 |Nicotinamide nucleotide transhydrogenase OS=Rattus norvegicus OX=10116 GN=Nnt PE=1 SV=1 Nnt Q5BJZ3 20.8632 20.4554 19.9252 19.8043 22.6983 23.6976 23.0716 23.2707
1850 |Nicotinamide phosphoribosyltransferase OS=Rattus norvegicus OX=10116 GN=Nampt PE=1 SV=1 Nampt Q80729 16.985 17.2469 17.5594 16.1503 19.7684 20.1405 20.759 20.8195
1851 [Nidogen-1 OS=Rattus norvegicus OX=10116 GN=Nidl PE=1 SV=1 Nidl F1LM84 19.6755 18.5873 19.1671 19.4337 19.742 18.6262 19.2005 18.6891
1852 |Nidogen-2 OS=Rattus norvegicus OX=10116 GN=Nid2 PE=4 SV=2 Nid2 W4VSR4 18.7956 17.7987 19.2563 18.8688|NaN 15.7927|NaN 15.6202
1853 [NIMA-related kinase 9 OS=Rattus norvegicus OX=10116 GN=Nek9 PE=1 SV=1 Nek9 A0A0G2K8N9 16.5977 14.8676|NaN 16.8273 20.1156 20.6411 20.7216 20.5374
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1854 |Nischarin OS=Rattus norvegicus OX=10116 GN=Nisch PE=2 SV=2 Nisch Q4G017 NaN NaN NaN NaN 18.6392 18.9253 19.2153 19.0201
1855 |Nitric oxide synthase OS=Rattus norvegicus OX=10116 GN=Nos3 PE=1 SV=1 Nos3 FILQC7 NaN NaN NaN NaN 19.68 19.4179 19.2617 19.1297
1856 |Nitric oxide synthase-interacting protein OS=Rattus norvegicus OX=10116 GN=Nosip PE=1 SV=1 Nosip D3ZH12 16.7487|NaN 16.7886 19.255 16.3528 16.5816 17.5124 17.2139
1857 |N-lysine methyltransferase SMYD2 OS=Rattus norvegicus OX=10116 GN=Smyd2 PE=1 SV=1 Smyd2 Q7M6Z3 NaN NaN NaN NaN NaN NaN 18.9777 18.4627
1858 [NmrA-like family domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Nmrall PE=1 SV=2 Nmrall D3ZDB9 18.0216 15.2614 16.4552 16.6416 21.8573 21.0988 21.2938 21.2712
1859 |N-myc downstream regulated gene 2, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Ndrg2 PE=1 SV=1 Ndrg2 A0A0G2JSU4 17.7052 16.6382 18.7408 16.9473 23.1461 23.469 23.9547 23.63
1860 [Nodal modulator 1 OS=Rattus norvegicus OX=10116 GN=Nomol PE=1 SV=1 Nomol D3ZSA9 NaN NaN 16.2448 16.1407 17.712 18.1551 17.562 18.1392
1861 |[Non-POU domain-containing octamer-binding protein OS=Rattus norvegicus OX=10116 GN=Nono PE=1 SV=3 Nono Q5FVM4 NaN 16.1878|NaN NaN 18.8343 18.3824 17.7302 18.1423
1862 |[Non-SMC condensin I complex, subunit G OS=Rattus norvegicus OX=10116 GN=Ncapg PE=1 SV=3 Ncapg D37ZD72 17.3405 16.7612 16.7642 18.1191 16.1135|NaN 16.914 17.265
1863 |Non-specific cytotoxic cell receptor protein 1 homolog (zebrafish) OS=Rattus norvegicus OX=10116 GN=Nccrpl PE=4 SV=1 Necerpl D3ZQ18 NaN 16.1591|NaN NaN NaN NaN NaN NaN

1864 |Non-specific lipid-transfer protein OS=Rattus norvegicus OX=10116 GN=Scp2 PE=1 SV=3 Scp2 F1LQ55 15.6107 15.8694|NaN NaN 18.2761 19.357 18.0545 19.0441
1865 |Non-specific serine/threonine protein kinase OS=Rattus norvegicus OX=10116 GN=Akt2 PE=1 SV=1 Akt2 Q3HSES5 NaN NaN NaN NaN NaN NaN NaN NaN

1866 |Non-specific serine/threonine protein kinase OS=Rattus norvegicus OX=10116 GN=Mark2 PE=1 SV=1 Mark2 AO0A0G2K6X6 15.8918 14.8899 16.263 14.2882 20.5646 21.3207 20.9697 20.3361
1867 |Non-specific serine/threonine protein kinase OS=Rattus norvegicus OX=10116 GN=Mark3 PE=1 SV=1 Mark3 A0A0G2JU56 18.2061 17.8498 16.5022 16.3416 19.9233 20.6191 19.6182 19.3661
1868 |Non-specific serine/threonine protein kinase OS=Rattus norvegicus OX=10116 GN=Pak4 PE=1 SV=1 Pak4 B5DF62 NaN NaN NaN NaN 17.3197 16.966 17.1539 16.5989
1869 |Non-specific serine/threonine protein kinase OS=Rattus norvegicus OX=10116 GN=Prkaa2 PE=1 SV=1 Prkaa2 G3V715 15.1612 14.9229 16.0057 18.043 22.8126 22.3074 22.5272 22.1829
1870 |Non-specific serine/threonine protein kinase OS=Rattus norvegicus OX=10116 GN=Stk38 PE=1 SV=3 Stk38 G3VIQ4 17.2267 17.3621 16.6539 18.5041 18.6482|NaN 17.9789 18.4744
1871 |NPC intracellular cholesterol transporter 2 OS=Rattus norvegicus OX=10116 GN=Npc2 PE=1 SV=1 Npc2 F7F]Q3 14.8349|NaN 15.6195 15.083|NaN 15.6889|NaN NaN

1872 |NSF attachment protein gamma OS=Rattus norvegicus OX=10116 GN=Napg PE=1 SV=1 Napg A0A0G2K350 16.6791 15.5892 17.6524 16.5306 20.3298 19.8072 19.6312 19.5097
1873 |NSFL1 cofactor p47 OS=Rattus norvegicus OX=10116 GN=Nsfllc PE=1 SV=1 Nsfllc 035987 18.2195 18.8449 18.8278 17.4015 21.5965 21.5114 21.1941 22.0438
1874 |N-terminal kinase-like protein OS=Rattus norvegicus OX=10116 GN=Scyll PE=2 SV=1 Scyll Q5M9F8 NaN NaN NaN NaN NaN NaN NaN NaN

1875 |N-terminal Xaa-Pro-Lys N-methyltransferase 1 OS=Rattus norvegicus OX=10116 GN=Ntmtl PE=2 SV=3 Ntmtl Q5BJX0 NaN NaN NaN NaN 18.3785 16.6648 17.2473 17.9827
1876 |Nuclear autoantigenic sperm protein OS=Rattus norvegicus OX=10116 GN=Nasp PE=1 SV=1 Nasp Q66HD3 20.5174 21.267 20.8387 20.6411 22.8826 22.2444 22.6738 22.4334
1877 |Nuclear factor 1 A-type OS=Rattus norvegicus OX=10116 GN=Nfia PE=1 SV=2 Nfia P09414 NaN NaN NaN NaN 18.3616 19.0399 18.2964 18.1166
1878 |Nuclear factor 1 OS=Rattus norvegicus OX=10116 GN=Nfib PE=1 SV=2 Nfib 070185 18.3698 20.3038 17.6535|NaN 20.3183 20.0647 19.8728 19.7354
1879 |Nuclear factor kappa B subunit 2 OS=Rattus norvegicus OX=10116 GN=Nfkb2 PE=1 SV=1 Nfkb2 Q50274 NaN NaN NaN NaN 17.0956|NaN 17.3243|NaN

1880 |Nuclear factor kappaB subunit p65 OS=Rattus norvegicus OX=10116 GN=Rela PE=1 SV=1 Rela Q7TQN4 16.8544 17.8768 17.0508|NaN 20.3122 19.9251 20.177 20.1215
1881 |Nuclear factor NF-kappa-B p105 subunit OS=Rattus norvegicus OX=10116 GN=Nfkbl PE=1 SV=2 Nfkb1 FILQH2 20.0149 20.1522 20.1457 20.2354 21.7296 21.3833 21.5897 21.3051
1882 |Nuclear FMRI-interacting protein 2 OS=Rattus norvegicus OX=10116 GN=Nufip2 PE=1 SV=2 Nufip2 D3ZC82 NaN NaN 14.3162 15.4467 17.4625 18.1913 18.0871 17.7697
1883 |Nuclear migration protein nudC OS=Rattus norvegicus OX=10116 GN=Nudc PE=1 SV=1 Nudc Q63525 19.355 19.5467 19.4459 19.0742 21.8749 20.5572 21.6639 21.4872
1884 |Nuclear pore complex protein Nup54 OS=Rattus norvegicus OX=10116 GN=Nup54 PE=1 SV=1 Nup54 P70582 NaN 14.6415|NaN 16.2697 19.3916|NaN 17.3234 17.6361
1885 |Nuclear pore complex protein Nup88 OS=Rattus norvegicus OX=10116 GN=Nup88 PE=1 SV=1 Nup88 008658 15.5603 15.8401 15.1061|NaN 19.7805 19.7804 19.9007 19.9993
1886 |Nuclear pore complex protein Nup93 OS=Rattus norvegicus OX=10116 GN=Nup93 PE=1 SV=1 Nup93 Q66HC5 NaN 13.3501|NaN 16.6519 21.2025 20.1191 21.0355 20.8487
1887 |Nuclear pore glycoprotein p62 OS=Rattus norvegicus OX=10116 GN=Nup62 PE=1 SV=1 Nup62 P17955 17.9295 17.4827 18.4327|NaN 20.6292 18.9686 19.79 19.6077
1888 |Nuclear protein localization protein 4 homolog OS=Rattus norvegicus OX=10116 GN=Nploc4 PE=1 SV=1 Nploc4 A0A0G2JU66 15.8902 16.035 15.9997 15.1063 21.1131 19.6028 20.5009 20.4688
1889 |Nuclear receptor binding protein OS=Rattus norvegicus OX=10116 GN=Nrbp1 PE=1 SV=1 Nrbpl Q3SWT7 NaN NaN 15.4328 15.142 20.5239 19.939 20.2842 19.7518
1890 Nuclear receptor coactivator OS=Rattus norvegicus OX=10116 GN=Ncoal PE=1 SV=2 Ncoal D4A3Q3 NaN NaN NaN NaN 15.5995|NaN NaN NaN

1891 |Nuclear transport factor 2 OS=Rattus norvegicus OX=10116 GN=Nutf2 PE=1 SV=1 Nutf2 P61972 16.316 17.759|NaN 16.6038 18.5397 17.881 17.6747 17.7226
1892 |Nuclease-sensitive element-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ybx1 PE=1 SV=1 Ybx1 Q3ZAV2 21.6352 21.8598 21.7841 18.5859 23.2543 24.7822 23.9936 24.0918
1893 |Nucleobindin 2, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Nucb2 PE=1 SV=1 Nucb2 G3V8R1 17.5977 16.6651 16.1848 16.6343 16.28 17.7348 17.7066 18.2521
1894 |Nucleobindin-1 OS=Rattus norvegicus OX=10116 GN=Nucb1 PE=1 SV=1 Nucbl Q63083 17.956 17.4289 17.1388 16.5411 19.09 21.0893 20.0024 20.4297
1895 |Nucleolin OS=Rattus norvegicus OX=10116 GN=Ncl PE=1 SV=1 Ncl Q5U328 19.5213 18.7307 18.6154 19.2399 22.8729 23.959 23.5456 23.499
1896 |Nucleophosmin OS=Rattus norvegicus OX=10116 GN=Npm1 PE=1 SV=1 Npml P13084 15.8411|NaN 15.4046 16.09 21.1675 18.939 17.0629 18.1547
1897 |Nucleoporin 214 (Fragment) OS=Rattus norvegicus OX=10116 GN=Nup214 PE=1 SV=2 Nup214 D4ACK1 NaN NaN NaN NaN 16.7114 16.6582 17.0051 16.9055
1898 |Nucleoporin p58/p45 OS=Rattus norvegicus OX=10116 GN=Nup58 PE=1 SV=1 Nup58 P70581 NaN NaN NaN NaN 16.7279 15.6714 16.053 16.3977
1899 |Nucleoside diphosphate kinase A OS=Rattus norvegicus OX=10116 GN=Nmel PE=1 SV=1 Nmel Q05982 16.3908 16.0237 16.0055 16.916 18.4856 18.439 18.2215 17.9713
1900 [Nucleoside diphosphate kinase B OS=Rattus norvegicus OX=10116 GN=Nme2 PE=1 SV=1 Nme2 P19804 20.9423 21.0958 21.3676 19.2444 23.5614 24.255 24.4692 24.0137
1901 |Nucleoside-triphosphatase, cancer-related OS=Rattus norvegicus OX=10116 GN=Ntpcr PE=1 SV=1 Ntper D4A478 NaN NaN NaN NaN 19.0812 18.1574 18.9632 18.1386
1902 [Nucleosome assembly protein 1-like 1 OS=Rattus norvegicus OX=10116 GN=Nap1l1 PE=1 SV=1 Naplll G3V6H9 17.1767 16.5099 15.4512 18.3465 20.5728 19.3295 20.0415 20.2505
1903 [Nucleosome assembly protein 1-like 4 OS=Rattus norvegicus OX=10116 GN=Nap1l4 PE=1 SV=1 Napl1l4 AOAOH2UHZ2 15.3439 14.8998 16.4028 17.3568 21.7821 21.1672 21.4186 21.2593
1904 [NudC domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Nudcdl PE=1 SV=1 Nudcdl F7F163 NaN NaN NaN 17.3577 17.3267 17.1457 17.0057 17.3649
1905 [NudC domain-containing 3 (Fragment) OS=Rattus norvegicus OX=10116 GN=Nudcd3 PE=1 SV=1 Nudcd3 A0A0G2K226 |NaN NaN NaN NaN 18.7887|NaN 17.4671|NaN

1906 [NudC domain-containing protein 2 OS=Rattus norvegicus OX=10116 GN=Nudcd2 PE=2 SV=1 Nudcd2 Q5M823 NaN NaN 14.359|NaN 21.1846 19.7153 20.4407 20.76
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1907 |Obg-like ATPase 1 OS=Rattus norvegicus OX=10116 GN=0lal PE=2 SV=1 Olal AQJP]7 18.101 17.9769 18.912 18.5022 21.8955 21.8545 22.4695 22.218
1908 |Obscurin, cytoskeletal calmodulin and titin-interacting RhoGEF OS=Rattus norvegicus OX=10116 GN=Obscn PE=1 SV=1 Obscn A0A0G2JUP3 18.5267 18.2961 17.6727 19.3052 20.9876 21.0928 21.2857 20.852
1909 |Obscurin-like protein 1 OS=Rattus norvegicus OX=10116 GN=0Obsl1 PE=2 SV=3 Obsll1 D3Z7780 20.6028 21.7273 21.0551 19.3298 19.3548 20.178 18.3206 18.636
1910 |OCIA domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Ociadl PE=1 SV=1 QOciadl Q5XIG4 18.0523 17.8782 18.2885 19.7437 18.467 19.3444 18.324 18.6534
1911 |Olfactomedin 4 OS=Rattus norvegicus OX=10116 GN=0lfm4 PE=4 SV=1 Olfm4 D3ZMI6 NaN 16.739 15.5601|NaN NaN NaN NaN NaN

1912 |Olfactomedin-like 3 (Predicted) OS=Rattus norvegicus OX=10116 GN=0lfml3 PE=4 SV=1 Olfml3 G3V8H7 NaN NaN 15.3064|NaN NaN NaN 16.2064 16.5636
1913 |Oligosaccharyltransferase complex subunit OSTC OS=Rattus norvegicus OX=10116 GN=Ostc PE=2 SV=1 Ostc BOK025 NaN NaN NaN NaN 18.6462 18.4056 18.6112 18.7811
1914 |O-linked N-acetylglucosamine (GlcNAc) transferase (UDP-N-acetylglucosamine:polypeptide-N-acetylglucosaminyl transferaj Ogt G3V6F4 17.9164 17.1081 17.5512 18.3328 20.7703 21.6203 21.6644 20.8506
1915 |Omega-amidase NIT2 OS=Rattus norvegicus OX=10116 GN=Nit2 PE=1 SV=1 Nit2 Q497B0 18.2064 17.93 17.5376 18.1155 18.9443 19.838 19.1541 19.2978
1916 |Oncoprotein-induced transcript 3 protein OS=Rattus norvegicus OX=10116 GN=0it3 PE=2 SV=1 Oit3 Q6VOK7 21.4105 21.0613 19.6698 20.012 17.566 18.095(NaN 17.8024
1917 |Osteoglycin OS=Rattus norvegicus OX=10116 GN=Ogn PE=1 SV=1 Ogn D3ZVB7 NaN NaN NaN NaN NaN NaN NaN NaN

1918 |Osteopontin OS=Rattus norvegicus OX=10116 GN=Spp1 PE=1 SV=2 Sppl P08721 17.7372 17.3528 18.2951 17.8794 17.744|NaN 15.6974 15.1534
1919 |OTU deubiquitinase 7B OS=Rattus norvegicus OX=10116 GN=Otud7b PE=1 SV=1 Otud7b D3ZH40 NaN NaN NaN NaN NaN NaN NaN NaN

1920 [Out at first protein homolog OS=Rattus norvegicus OX=10116 GN=0af PE=2 SV=1 Oaf Q6AYES5 16.4111 14.3698 17.1456 16.4868 17.6681 17.1998 17.527 17.7757
1921 |Oxidation resistance protein 1 OS=Rattus norvegicus OX=10116 GN=Oxr1 PE=1 SV=3 Oxrl Q4V8B0 NaN NaN NaN NaN NaN NaN NaN NaN

1922 |Oxidative stress-responsive kinase 1 OS=Rattus norvegicus OX=10116 GN=Oxsr1 PE=1 SV=1 Oxsrl D3ZUC9 15.5567|NaN 17.4654 17.2666 22.2926 21.3222 21.8134 21.4546
1923 |Oxygen-dependent coproporphyrinogen-III oxidase, mitochondrial OS=Rattus norvegicus 0X=10116 GN=Cpox PE=1 SV=1 Cpox Q3B7D0 NaN NaN NaN NaN NaN NaN NaN NaN

1924 |Oxysterol-binding protein OS=Rattus norvegicus OX=10116 GN=Osbp PE=1 SV=2 Osbp D4A9D8 17.3374|NaN 17.2669 17.048 20.8758 20.8155 20.8331 20.7539
1925 |Oxysterol-binding protein OS=Rattus norvegicus OX=10116 GN=Osbpl11 PE=1 SV=1 Osbpl11 B5DF74 14.7236 14.4194|NaN 16.2617 20.5123 19.7931 20.0325 20.0457
1926 |Oxysterol-binding protein OS=Rattus norvegicus OX=10116 GN=0Osbpl2 PE=1 SV=1 Osbpl2 Q5BK47 NaN 16.6015|NaN NaN 16.6342 16.119|NaN 16.4937
1927 |Oxysterol-binding protein OS=Rattus norvegicus OX=10116 GN=0Osbpl3 PE=1 SV=2 Osbpl3 D3ZHZ3 15.4007|NaN NaN NaN 19.7784 18.3113 19.1464 19.4362
1928 |Oxysterol-binding protein OS=Rattus norvegicus OX=10116 GN=0Osbpl9 PE=1 SV=3 Osbpl9 FILRE5 NaN 16.5522|NaN NaN 17.9071 19.6693 17.3987|NaN

1929 |Oxysterol-binding protein-related protein 1 OS=Rattus norvegicus OX=10116 GN=Osbplla PE=1 SV=1 Osbplla Q8K4M9 NaN NaN NaN NaN 19.2344 18.526 18.7974 18.9099
1930 |Pachytene checkpoint protein 2 homolog OS=Rattus norvegicus OX=10116 GN=Trip13 PE=2 SV=1 Tripl3 Q5XHZ9 NaN 15.9304 16.5477 16.8417 20.6507 20.4409 20.6037 20.2677
1931 |Pancreatic secretory granule membrane major glycoprotein GP2 OS=Rattus norvegicus OX=10116 GN=Gp2 PE=4 SV=2 Gp2 FIM9X2 NaN NaN 15.3537 15.84 15.619 17.4992 16.5218 16.5207
1932 |Pantothenate kinase 4 OS=Rattus norvegicus OX=10116 GN=Pank4 PE=1 SV=1 Pank4 G3V7T3 18.1392 16.3438 16.6944 15.0765 21.344 20.894 21.404 21.5875
1933 |Paralemmin 2 OS=Rattus norvegicus OX=10116 GN=Palm2 PE=1 SV=1 Palm2 A0A096MIZ1 15.0325 17.0851 14.1247|NaN 19.7099 20.0398 19.0954 19.5749
1934 |Paralemmin-1 OS=Rattus norvegicus OX=10116 GN=Palm PE=1 SV=1 Palm Q920Q0 19.2129 18.7014 19.2254 19.2734 18.5324 18.4416 17.5757 18.4128
1935 |Parathymosin OS=Rattus norvegicus OX=10116 GN=Ptms PE=1 SV=2 Ptms P04550 NaN 15.3351|NaN NaN 17.8164 18.1154 18.2407 17.7555
1936 |Parvin, beta OS=Rattus norvegicus OX=10116 GN=Parvb PE=1 SV=1 Parvb D3ZKG5 18.1681 17.9728 19.4453 18.6652 21.1517 20.0228 21.2011 20.6767
1937 |PAXX, non-homologous end joining factor OS=Rattus norvegicus OX=10116 GN=Paxx PE=1 SV=1 Paxx A0A0G2QC22 |NaN NaN NaN NaN NaN NaN 16.7973 17.2314
1938 |Pcbp2 protein OS=Rattus norvegicus OX=10116 GN=Pcbp2 PE=1 SV=1 Pcbp2 Q4V8F6 NaN NaN NaN NaN NaN NaN 18.3424 17.4847
1939 |Pcyoxll protein OS=Rattus norvegicus OX=10116 GN=Pcyox1l PE=2 SV=1 Pcyoxl1] B5DEI0 NaN NaN NaN NaN NaN 16.6665 16.0122|NaN

1940 [PDZ and LIM domain 3, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Pdlim3 PE=1 SV=1 Pdlim3 AOA0G2JSM3 17.7257 17.1905 15.6982 18.2952 23.3923 22.6516 23.0131 22,9781
1941 |PDZ and LIM domain protein 1 OS=Rattus norvegicus OX=10116 GN=Pdlim1 PE=1 SV=4 Pdlim1 P52944 17.4431 15.2902 15.0952 15.8208 21.0546 20.0168 20.6989 20.5335
1942 |PDZ and LIM domain protein 5 OS=Rattus norvegicus OX=10116 GN=Pdlim5 PE=1 SV=2 Pdlim5 Q62920 18.5672 17.1761 17.6764 16.2517 25.625 25.6863 25.8037 25.3524
1943 |PDZ domain-containing protein GIPC1 OS=Rattus norvegicus OX=10116 GN=Gipcl PE=1 SV=2 Gipcl Q97254 NaN NaN NaN NaN NaN NaN NaN NaN

1944 |PDZ-binding kinase OS=Rattus norvegicus OX=10116 GN=Pbk PE=1 SV=1 Pbk AlL1]7 13.9743|NaN NaN NaN 17.2709 18.9797 18.7863 18.9535
1945 |Peflin OS=Rattus norvegicus OX=10116 GN=Pefl PE=2 SV=1 Pefl Q64178 16.6793 16.8014 17.87 17.4032 19.9708 18.4255 17.343 18.9024
1946 |Pentraxin 3 OS=Rattus norvegicus OX=10116 GN=Ptx3 PE=4 SV=1 Ptx3 D3Z7T9% NaN NaN NaN NaN NaN NaN NaN NaN

1947 |Peptidase inhibitor 16 OS=Rattus norvegicus OX=10116 GN=Pil6 PE=1 SV=1 Pil6 A0ATW2Q642 16.4821 16.7397 17.0818 17.6486|NaN NaN NaN NaN

1948 |Peptide-methionine (R)-S-oxide reductase OS=Rattus norvegicus OX=10116 GN=Msrb3 PE=1 SV=3 Msrb3 D4A650 18.3043 17.1 17.4482 18.0295 20.603 20.2166 20.3418 20.0852
1949 |Peptidoglycan recognition protein 2 OS=Rattus norvegicus OX=10116 GN=Pglyrp2 PE=1 SV=2 Pglyrp2 MOR485 21.5916 21.2426 22.0824 22.127 18.8821 18.0971 16.245 18.0889
1950 |Peptidyl-glycine alpha-amidating monooxygenase OS=Rattus norvegicus OX=10116 GN=Pam PE=1 SV=1 Pam P14925 16.8054 16.9818 16.0081 16.6853 22.0198 22.3381 21.7783 21.9753
1951 |Peptidyl-prolyl cis-trans isomerase A OS=Rattus norvegicus OX=10116 GN=Ppia PE=1 SV=2 Ppia P10111 22.036 21.9866 22.2677 22.349 23.6638 24.0331 24.0577 23.9098
1952 |Peptidyl-prolyl cis-trans isomerase B OS=Rattus norvegicus OX=10116 GN=Ppib PE=1 SV=3 Ppib P24368 19.5212 20.0769 19.4951 19.4689 21.7929 22.3189 21.9609 22.1464
1953 |Peptidyl-prolyl cis-trans isomerase D OS=Rattus norvegicus OX=10116 GN=Ppid PE=1 SV=3 Ppid Q6DGGO 16.0835 17.5248 18.5068 18.2117 21.3323 20.8547 21.6544 21.4442
1954 |Peptidyl-prolyl cis-trans isomerase FKBP1A OS=Rattus norvegicus OX=10116 GN=Fkbpla PE=1 SV=3 Fkbpla Q62658 17.7097 17.9977 18.2207 17.9771 23.5817 23.0205 23.4822 23.5132
1955 |Peptidyl-prolyl cis-trans isomerase FKBP4 OS=Rattus norvegicus OX=10116 GN=Fkbp4 PE=1 SV=3 Fkbp4 QIQVC8 17.1385|NaN 15.3581|NaN 21.9184 20.5245 21.1965 21.4102
1956 |Peptidyl-prolyl cis-trans isomerase FKBP8 OS=Rattus norvegicus OX=10116 GN=Fkbp8 PE=2 SV=1 Fkbp8 Q3B7U9 NaN NaN NaN NaN 17.5971 17.3564 17.2218 17.4626
1957 |Peptidyl-prolyl cis-trans isomerase OS=Rattus norvegicus OX=10116 GN=Pinl PE=1 SV=1 Pinl BOBNL2 14.714 14.5328|NaN NaN 18.5467 19.8712 20.4744 19.6109
1958 |Peptidyl-prolyl cis-trans isomerase OS=Rattus norvegicus OX=10116 GN=Ppic PE=1 SV=1 Ppic Q6AYQ9 21.8495 21.3823 21.7033 21.8902 19.7592 20.4754 19.0871 19.8808
1959 |Peptidylprolyl isomerase OS=Rattus norvegicus OX=10116 GN=Fkbp10 PE=1 SV=1 Fkbp10 Q5U2V1 NaN 15.6821|NaN 15.3054 17.8972 19.2909 19.4484 19.742
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1960 |Peptidylprolyl isomerase OS=Rattus norvegicus OX=10116 GN=Fkbp2 PE=1 SV=1 Fkbp2 D3ZZR9 NaN 16.7856|NaN 16.9887 18.9832 19.1898 18.7482 19.0771
1961 |Peptidylprolyl isomerase OS=Rattus norvegicus OX=10116 GN=Fkbp3 PE=1 SV=1 Fkbp3 G3V6L9 17.2362 17.5155 16.8772 17.6239 21.9074 20.9402 21.317 21.3038
1962 |Peptidyl-tRNA hydrolase 2 OS=Rattus norvegicus OX=10116 GN=Ptrh2 PE=1 SV=1 Ptrh2 Q5X186 NaN NaN NaN NaN 17.5533 18.0346 17.7646|NaN

1963 |Pericentriolar material 1 OS=Rattus norvegicus OX=10116 GN=Pcm1 PE=1 SV=1 Pcml A0A0G2KO0X1 18.7451 19.9106 18.5209 18.745 19.653 21.5355 20.035 19.942
1964 |Perilipin 4 OS=Rattus norvegicus OX=10116 GN=Plin4 PE=4 SV=2 Plin4 MOR?7S5 20.2651 21.1958 19.3008 19.8338 21.7272 21.4877 21.3354 21.5874
1965 |Perilipin OS=Rattus norvegicus OX=10116 GN=Plinl PE=1 SV=1 Plin1 AO0AOG2]JTP6 |[NaN NaN NaN NaN NaN NaN NaN NaN

1966 |Perilipin OS=Rattus norvegicus OX=10116 GN=Plin2 PE=1 SV=1 Plin2 F6QBA3 NaN 17.0581|NaN NaN 18.6389 21.4418 20.9589 20.4419
1967 |Perilipin OS=Rattus norvegicus OX=10116 GN=Plin3 PE=1 SV=1 Plin3 MORAO08 21.3692 21.6929 21.5236 21.7771 24.5572 23.9898 24.4035 23.9824
1968 |Periostin OS=Rattus norvegicus OX=10116 GN=Postn PE=1 SV=1 Postn D3ZAF5 21.1611 21.2523 22.0879 21.9406 22.8902 22.2565 21.95 22.5527
1969 |Peroxidasin OS=Rattus norvegicus OX=10116 GN=Pxdn PE=4 SV=1 Pxdn AOAOG2JWB6 |NaN NaN 14.6405 15.7993 21.5007 21.2555 21.2574 21.58
1970 |Peroxiredoxin 3 OS=Rattus norvegicus OX=10116 GN=Prdx3 PE=1 SV=1 Prdx3 G3V7I0 17.1646|NaN 15.1889|NaN 16.1161 19.4699 18.0273 19.1548
1971 |Peroxiredoxin 5, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Prdx5 PE=1 SV=1 Prdx5 AOA0G2JSS8 18.4351 18.0037 18.2331 18.8175 18.4203 19.2011 19.3541 19.3084
1972 |Peroxiredoxin-1 OS=Rattus norvegicus OX=10116 GN=Prdx1 PE=1 SV=1 Prdx1 Q63716 21.9075 22.3611 21.5012 22.3323 26.0408 25.1132 25.597 25.6868
1973 |Peroxiredoxin-2 OS=Rattus norvegicus OX=10116 GN=Prdx2 PE=1 SV=1 Prdx2 AOA0G2JSH9 22.4896 22.5773 22.7706 23.2559 26.0486 25.4011 25.6073 25.6553
1974 |Peroxiredoxin-4 OS=Rattus norvegicus OX=10116 GN=Prdx4 PE=2 SV=1 Prdx4 Q970V5 19.1516 20.6342 19.3481 19.1617 19.6802 19.4309 19.7738 19.9734
1975 |Peroxiredoxin-6 OS=Rattus norvegicus OX=10116 GN=Prdx6 PE=1 SV=3 Prdx6 035244 18.2103 19.1864 19.1137 19.3958 21.5451 21.2819 21.702 21.4949
1976 |Peroxiredoxin-like 2A OS=Rattus norvegicus OX=10116 GN=PrxI2a PE=1 SV=1 PrxI2a Q6AXX6 NaN NaN NaN NaN NaN NaN NaN NaN

1977 |Peroxisomal biogenesis factor 19 OS=Rattus norvegicus OX=10116 GN=LOC100911356 PE=1 SV=1 Pex19 G3V907 16.2687 17.6454 16.3707 15.6866 22.1427 19.8835 20.7876 20.8622
1978 |Peroxisomal targeting signal 1 receptor OS=Rattus norvegicus OX=10116 GN=Pex5 PE=1 SV=1 Pex5 AOA0AOMP84 [NaN NaN NaN NaN 18.7445|NaN 18.8833 19.3151
1979 |Peroxisomal trans-2-enoyl-CoA reductase OS=Rattus norvegicus OX=10116 GN=Pecr PE=1 SV=1 Pecr AO0AOG2JVG4 [NaN NaN NaN NaN NaN 16.3914 15.8836 16.1194
1980 |PEST proteolytic signal-containing nuclear protein OS=Rattus norvegicus OX=10116 GN=Pcnp PE=1 SV=1 Pcnp Q7TP40 15.2431|NaN NaN 15.7509 20.2241 20.3652 19.9704 20.4118
1981 |Phenylalanine--tRNA ligase alpha subunit OS=Rattus norvegicus OX=10116 GN=Farsa PE=1 SV=1 Farsa Q505]8 20.3844 16.6426 17.1512 18.9677 19.838 22.1668 22.2941 21.9092
1982 |Phenylalanyl-tRNA synthetase subunit beta OS=Rattus norvegicus OX=10116 GN=Farsb PE=1 SV=1 Farsb Q68FT7 17.6696|NaN NaN NaN 18.657 18.4611 19.7087 18.8515
1983 |Phosducin-like protein 3 OS=Rattus norvegicus OX=10116 GN=Pdcl3 PE=1 SV=1 Pdcl3 Q4KLJ8 19.2287 19.5696 19.7613|NaN 20.0797 18.1965 18.961 19.4886
1984 |Phosphatase domain-containing, paladin 1 OS=Rattus norvegicus OX=10116 GN=Paldl PE=1 SV=1 Pald1 D3ZCT5 17.2055 15.0885 16.2577 17.3639 19.0743 17.6075 18.9668 19.5197
1985 |Phosphate carrier protein, mitochondrial OS=Rattus norvegicus OX=10116 GN=Slc25a3 PE=1 SV=1 Sle25a3 Q6IRH6 19.9178 21.0333 19.4157 18.4565 21.933 23.3758 22.9005 23.083
1986 |Phosphatidate cytidylyltransferase OS=Rattus norvegicus OX=10116 GN=Cds2 PE=1 SV=1 Cds2 G3V8W2 NaN NaN NaN NaN NaN 16.3901 |NaN NaN

1987 |Phosphatidylethanolamine-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Pebp1 PE=1 SV=3 Pebpl P31044 19.068 18.9739 20.0129 17.9514 22.2758 22512 22.5201 22.5019
1988 |Phosphatidylinositol 3,4,5-trisphosphate 5-phosphatase 2 OS=Rattus norvegicus OX=10116 GN=Inppl1 PE=1 SV=1 Inppll QIWVR3 18.3428 18.6476 18.1784 18.3655 22.3072 221733 22.1216 21.7768
1989 |Phosphatidylinositol 4-kinase type 2-alpha OS=Rattus norvegicus OX=10116 GN=Pi4k2a PE=1 SV=1 Pidk2a Q99M64 18.6694 17.8928 18.3395 19.1056 18.7576 17.9105 18.4259 18.9037
1990 Phosphatidylinositol binding clathrin assembly protein, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Picalm PE=1 { Picalm A0A0G2JTT2 18.0482 21.23 17.8259 18.4369 22.5835 21.3385 21.4945 21.291
1991 |Phosphatidylinositol transfer protein alpha isoform OS=Rattus norvegicus OX=10116 GN=Pitpna PE=1 SV=2 Pitpna P16446 17.0286 15.6146 15.1549 16.235 21.0498 20.1749 21.1458 20.6998
1992 |Phosphatidylinositol transfer protein beta isoform OS=Rattus norvegicus OX=10116 GN=Pitpnb PE=1 SV=2 Pitpnb P53812 NaN NaN 16.6088 17.2617 20.8933 19.5738 20.2062 19.7389
1993 |Phosphodiesterase OS=Rattus norvegicus OX=10116 GN=Pde8b PE=2 SV=1 Pde8b Q76KC5 24.0592 25.4726 24.0705 24.8727 23.5512 23.7896 23.1826 23.002
1994 |Phosphofurin acidic cluster sorting protein 1 OS=Rattus norvegicus OX=10116 GN=Pacs1 PE=1 SV=1 Pacsl FILPG3 NaN 14.0503 14.6495 14.9629 19.9868 19.7506 19.9915 19.8152
1995 |Phosphoglucomutase 1 OS=Rattus norvegicus OX=10116 GN=Pgm1 PE=1 SV=2 Pgm1 Q499Q4 14.7074 16.8996 17.4817 16.6644 22.7196 22.3661 22.1773 22.1732
1996 |Phosphoglycerate kinase 1 OS=Rattus norvegicus OX=10116 GN=Pgkl PE=1 SV=2 Pgkl P16617 20.4032 20.4674 21.3049 20.4068 23.5101 24.2554 24.3609 23.9987
1997 |Phosphoglycerate mutase 1 OS=Rattus norvegicus OX=10116 GN=Pgam1 PE=1 SV=4 Pgaml P25113 19.7257 19.9101 19.6526 20.1435 23.4297 23.1258 23.6028 23.6334
1998 |Phosphoglycerate mutase 2 OS=Rattus norvegicus OX=10116 GN=Pgam2 PE=1 SV=2 Pgam2 P16290 18.4978 18.3327 18.7318 18.823 19.4682 19.4994 20.0607 19.9491
1999 |Phosphobhistidine phosphatase 1 OS=Rattus norvegicus OX=10116 GN=Phptl PE=1 SV=1 Phptl D3ZpP47 NaN NaN NaN NaN 12.0287 11.118|NaN NaN

2000 |Phosphoinositide phospholipase C OS=Rattus norvegicus OX=10116 GN=Plcd1 PE=1 SV=1 Pledl G3V9ID1 NaN 16.2006 16.4626|NaN 17.7058 16.8077|NaN NaN

2001 |Phosphoinositide phospholipase C OS=Rattus norvegicus OX=10116 GN=Plcd3 PE=1 SV=1 Plcd3 D4A978 19.8977 21.8401 19.5478 20.628 19.5335 20.1547 19.3112 19.1228
2002 |Phospholipase A2, group XIIB OS=Rattus norvegicus OX=10116 GN=Pla2g12b PE=1 SV=1 Pla2g12b MORCI5 16.8407 15.177 16.7789 17.4751 17.5555 17.5086 17.2495 17.7247
2003 |Phospholipase A2, membrane associated OS=Rattus norvegicus OX=10116 GN=Pla2g2a PE=1 SV=2 Pla2g2a P14423 22.2354 21.0332 21.7435 20.2422 19.4137 16.142 17.4649 17.3561
2004 |Phospholipase A-2-activating protein OS=Rattus norvegicus OX=10116 GN=Plaa PE=1 SV=3 Plaa P54319 16.4262 16.7367 19.3317 17.1833 22.2966 22.8333 23.0331 22.8129
2005 |Phospholipid scramblase 3 OS=Rattus norvegicus OX=10116 GN=Plscr3 PE=2 SV=1 Plscr3 Q6QBQ4 NaN NaN NaN NaN NaN NaN NaN NaN

2006 |Phospholipid transfer protein OS=Rattus norvegicus OX=10116 GN=Pltp PE=1 SV=1 Pltp E9PSP1 22.0452 21.7203 21.6891 21.7832 17.5848 18.0052 17.7193 17.6278
2007 |Phosphomannomutase OS=Rattus norvegicus OX=10116 GN=Pmm2 PE=1 SV=1 Pmm?2 B5DF46 14.5644 16.9062 17.2021 16.5647 19.4914 19.325 19.7331 19.0357
2008 |Phosphopantothenoylcysteine synthetase OS=Rattus norvegicus OX=10116 GN=Ppcs PE=1 SV=1 Ppcs D4A6X7 NaN NaN NaN NaN NaN NaN NaN NaN

2009 |Phosphoribosyl pyrophosphate synthase-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Prpsapl PE=1 SV=1 Prpsapl G3V7B5 NaN 16.26 17.156NaN 19.709 19.4853 19.9885 19.395
2010 |Phosphoribosyl pyrophosphate synthase-associated protein 2 OS=Rattus norvegicus OX=10116 GN=Prpsap2 PE=1 SV=1 Prpsap2 008618 NaN 13.7527 14.6106 16.671 20.3541 19.4473 20.3427 20.1195
2011 [Phosphorylase b kinase gamma catalytic chain, liver/testis isoform OS=Rattus norvegicus OX=10116 GN=Phkg2 PE=1 SV=1 Phkg2 P31325 NaN 15.2253 15.4234|NaN 16.1427 16.9838 16.702 16.4243
2012 |Phosphorylase b kinase regulatory subunit alpha, skeletal muscle isoform OS=Rattus norvegicus OX=10116 GN=Phkal PE=1 | Phkal Q64649 NaN NaN NaN NaN NaN NaN NaN NaN
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2013 |Phosphorylase b kinase regulatory subunit OS=Rattus norvegicus OX=10116 GN=Phkb PE=1 SV=1 Phkb Q5RKH5 16.8434 15.6311 16.9798 16.0681 19.3269 20.8586 20.8989 20.4779
2014 |Phosphorylated adapter RNA export protein OS=Rattus norvegicus OX=10116 GN=Phax PE=1 SV=2 Phax Q63068 NaN NaN NaN NaN NaN NaN NaN NaN

2015 |Phytanoyl-CoA dioxygenase, peroxisomal OS=Rattus norvegicus OX=10116 GN=Phyh PE=1 SV=2 Phyh P57093 17.519 18.5826 18.373 17.4576 19.8478 20.8671 20.5067 20.9779
2016 |Placenta-specific 8 OS=Rattus norvegicus OX=10116 GN=Plac8 PE=1 SV=1 Plac8 B5DF36 NaN NaN 19.8307|NaN NaN 17.7195 17.2662 17.8929
2017 |Plakophilin 1 OS=Rattus norvegicus OX=10116 GN=Pkp1 PE=4 SV=2 Pkpl D3ZY51 18.5246 18.8375 15.7261 18.3878 17.5486 18.838|NaN NaN

2018 |Plasma kallikrein OS=Rattus norvegicus OX=10116 GN=Klkb1 PE=1 SV=1 Klkb1 P14272 23.1387 23.0471 23.6131 22.6592 21.2303 20.8417 20.7789 21.1115
2019 |Plasma membrane calcium-transporting ATPase 1 OS=Rattus norvegicus OX=10116 GN=Atp2bl PE=1 SV=3 Atp2bl P11505 NaN 13.7164 13.8793|NaN NaN 15.8005|NaN NaN

2020 |Plasma membrane calcium-transporting ATPase 4 OS=Rattus norvegicus OX=10116 GN=Atp2b4 PE=1 SV=1 Atp2b4 Q64542 18.7241 18.8889 15.9191 20.2536 18.1837 18.4545 18.7163 19.0953
2021 |Plasma protease C1 inhibitor OS=Rattus norvegicus OX=10116 GN=Serpingl PE=2 SV=1 Serpingl Q6P734 22.2057 22.4024 22.435 22.0397 19.6041 18.0504 19.2188 19.2213
2022 |Plasminogen activator inhibitor 1 RNA-binding protein OS=Rattus norvegicus OX=10116 GN=Serbp1l PE=1 SV=2 Serbp1 Q6AXS5 19.0587 18.5828 18.4122 18.4894 23.366 23.2235 22.8936 22.7706
2023 |Plasminogen OS=Rattus norvegicus OX=10116 GN=Plg PE=2 SV=2 Plg Q01177 26.004 25.5314 26.3834 26.413 22.2689 22.1734 21.6399 22.8429
2024 |Plastin 3 (T-isoform), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=PIs3 PE=1 SV=2 Pls3 F1LPK7 17.0043 17.9826 18.3678 17.978 20.9784 19.9436 20.2913 20.133
2025 |Platelet endothelial cell adhesion molecule OS=Rattus norvegicus OX=10116 GN=Pecam1 PE=1 SV=1 Pecam1 Q3SWTO 17.7938|NaN 17.9834 14.7165 20.5754 20.5296 20.3258 20.6068
2026 |Platelet factor 4 OS=Rattus norvegicus OX=10116 GN=Pf4 PE=1 SV=1 Pf4 P06765 23.7399 23.0583 24.0863 23.5261 18.9823 18.1116 18.0236 18.7225
2027 |Platelet glycoprotein 4 OS=Rattus norvegicus OX=10116 GN=Cd36 PE=1 SV=3 Cd36 Q07969 20.1659 20.5537 20.4716 20.2516 22.0973 22.6044 21.8868 21.8591
2028 |Platelet glycoprotein Ib beta chain OS=Rattus norvegicus OX=10116 GN=Gp1lbb PE=1 SV=1 Gplbb QIJIM7 NaN NaN NaN NaN NaN NaN NaN NaN

2029 |Platelet-activating factor acetylhydrolase 2, cytoplasmic OS=Rattus norvegicus OX=10116 GN=Pafah2 PE=1 SV=2 Pafah2 P83006 NaN NaN NaN 15.6525 18.0459 16.9838 17.3894 16.6323
2030 |Platelet-activating factor acetylhydrolase IB subunit alpha OS=Rattus norvegicus OX=10116 GN=Pafah1b1 PE=1 SV=2 Pafahlbl P63004 NaN NaN NaN NaN 18.3274 18.0212|NaN NaN

2031 |Platelet-activating factor acetylhydrolase OS=Rattus norvegicus OX=10116 GN=Pla2g7 PE=2 SV=1 Pla2g7 Q5M7T7 19.6612 19.7073 19.7907 19.9008 18.0226 18.5246 18.929 18.1056
2032 |Platelet-derived growth factor C OS=Rattus norvegicus OX=10116 GN=Pdgfc PE=1 SV=1 Pdgfc QI9EQX6 16.907|NaN NaN 16.8009|NaN NaN NaN NaN

2033 |Pleckstrin homology domain-containing A2 OS=Rattus norvegicus OX=10116 GN=Plekha2 PE=1 SV=2 Plekha2 FILXA9 19.9573 18.5028 18.1518 18.2484 19.9676 18.9552 19.0967 18.9925
2034 |Pleckstrin homology domain-containing family F member 1 OS=Rattus norvegicus OX=10116 GN=Plekhfl PE=2 SV=1 Plekhfl Q68FU1 15.3659|NaN NaN NaN 18.7529 18.9026 19.106 18.6396
2035 |Pleckstrin homology domain-containing O2 OS=Rattus norvegicus OX=10116 GN=Plekho2 PE=1 SV=2 Plekho2 D37Z9K4 14.9437|NaN NaN 15.5269 18.6874 17.7263 18.0188 17.7402
2036 |Pleckstrin homology like domain, family B, member 2 OS=Rattus norvegicus OX=10116 GN=Phldb2 PE=1 SV=3 Phldb2 D4A779 16.6972|NaN NaN NaN 16.844 19.1629 19.4327 19.4465
2037 |Pleckstrin homology-like domain family A member 3 OS=Rattus norvegicus OX=10116 GN=Phlda3 PE=2 SV=1 Phlda3 Q5PQT7 NaN NaN NaN NaN NaN NaN NaN NaN

2038 |Pleckstrin homology-like domain family B member 1 OS=Rattus norvegicus OX=10116 GN=Phldb1 PE=1 SV=2 Phldb1 D3ZNS1 16.8417 14.9232 15.8992 16.2475 20.1928 21.1654 20.8653 20.1969
2039 |Pleckstrin OS=Rattus norvegicus OX=10116 GN=Plek PE=1 SV=1 Plek Q4KM33 18.2149 16.6846 18.3138 17.3549 18.0601 18.6636 18.6727 18.2114
2040 |Plectin OS=Rattus norvegicus OX=10116 GN=Plec PE=1 SV=1 Plec Q6S3A0 19.8266 20.0378 20.0121 20.3129 20.7272 20.4808 20.4635 20.5772
2041 |Pleiotrophin OS=Rattus norvegicus OX=10116 GN=Ptn PE=1 SV=1 Ptn P63090 NaN 14.2756|NaN NaN 18.1966 18.7051 18.3015 17.9277
2042 |Plexin B2 OS=Rattus norvegicus OX=10116 GN=Plxnb2 PE=1 SV=1 Plxnb2 D37Q57 17.7726 17.5119 17.9143 18.099 19.9907 20.4981 20.4661 20.6767
2043 |Pneumo secretory protein 1 OS=Rattus norvegicus OX=10116 GN=Scgb3a2 PE=2 SV=1 Scgb3a2 Q71MM7 17.4178|NaN NaN NaN NaN NaN NaN NaN

2044 |POFIB, actin-binding protein OS=Rattus norvegicus OX=10116 GN=Poflb PE=1 SV=2 Poflb D3ZWE3 NaN 16.9074|NaN 19.09 18.0422 17.9593 17.8257 17.8586
2045 |Poly (A) polymerase alpha OS=Rattus norvegicus OX=10116 GN=Papola PE=1 SV=1 Papola A0A0G2K0C9 16.671 15.9534 16.4405 18.4428 16.6439 15.6447 15.7771 15.984
2046 |Poly [ADP-ribose] polymerase (Fragment) OS=Rattus norvegicus OX=10116 PE=1 SV=1 A096MJR6_R/4 AOA096MJR6 |NaN NaN NaN NaN NaN NaN NaN NaN

2047 |Poly [ADP-ribose] polymerase 1 OS=Rattus norvegicus OX=10116 GN=Parp1 PE=1 SV=4 Parpl P27008 20.9094 20.2329 18.9235 19.9927 20.0023 19.7166 19.4073 19.6542
2048 |Poly(A)-binding protein-interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Paipl PE=1 SV=1 Paipl AO0AOG2JVP5 |NaN 16.1261|NaN NaN 20.8021 19.7656 20.9887 20.1797
2049 |Poly(rC)-binding protein 2 OS=Rattus norvegicus OX=10116 GN=Pcbp2 PE=1 SV=1 Pcbp2 Q6AYUS5 21.8693 21.612 21.1406 21.4946 25.9938 25.5017 25.7078 25.5902
2050 |Poly(rC)-binding protein 3 OS=Rattus norvegicus OX=10116 GN=Pcbp3 PE=1 SV=1 Pcbp3 Q6AY48 19.3335 18.5909 19.3216|NaN 20.518 19.5643 19.6942 20.2995
2051 |Poly(rC)-binding protein 4 OS=Rattus norvegicus OX=10116 GN=Pcbp4 PE=4 SV=1 Pcbp4 D3Z7CS3 18.9013 18.4437 18.495 19.6354 23.1819 22.7307 22.5751 22.889
2052 |Poly(U)-binding-splicing factor PUF60 OS=Rattus norvegicus OX=10116 GN=Puf60 PE=2 SV=2 Puf60 QIWV25 NaN 16.8025 15.7331 16.3187 21.4137 20.4148 20.9237 20.3499
2053 |Polyadenylate-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Pabpcl PE=1 SV=1 Pabpcl QIEPHS 22.3669 22.3236 22.5622 22.7761 24.3397 24.678 24.2743 24.0798
2054 |Polyadenylate-binding protein OS=Rattus norvegicus OX=10116 GN=Pabpc4 PE=1 SV=2 Pabpc4 G3VINO 17.8126 17.9506 17.8122 17.7201 22.1587 23.4476 22.5118 22.5319
2055 |Polymerase (RNA) I polypeptide C OS=Rattus norvegicus OX=10116 GN=Polrlc PE=1 SV=1 Polrlc Q5RJK9 15.5827|NaN NaN NaN 16.6473 16.4534 17.1251 16.6042
2056 |Polymerase (RNA) IT (DNA directed) polypeptide C, 33kDa OS=Rattus norvegicus OX=10116 GN=Polr2c PE=1 SV=1 Polr2c Q5EB90 NaN NaN NaN NaN 19.3964 19.3741 19.5969 19.2321
2057 |Polymerase (RNA) IT (DNA directed) polypeptide J (Predicted) OS=Rattus norvegicus OX=10116 GN=Polr2j PE=1 SV=1 Polr2j D3ZQI0 NaN NaN NaN NaN 18.6304 18.3952 17.4969 18.2205
2058 |Polypyrimidine tract binding protein 1, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Ptbp1l PE=1 SV=1 Ptbp1 Q6P736 16.246 19.5367 17.2579 20.0375 22.7561 22.7768 21.5355 21.5851
2059 |Polysaccharide biosynthesis domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Pbdcl PE=1 SV=1 Pbdcl G3V6C3 18.5996 17.8738 18.3384 18.6046 22.8359 22.2986 22.3414 22.3158
2060 |Popeye domain-containing 2 OS=Rattus norvegicus OX=10116 GN=Popdc2 PE=1 SV=1 Popdc2 Q6P722 NaN NaN NaN NaN 18.4226 18.6169 15.796 17.7243
2061 |Potassium channel modulatory factor 1 OS=Rattus norvegicus OX=10116 GN=Kcmfl PE=1 SV=1 Kemfl A0A0G2]X46 14.8875|NaN NaN 15.7303 18.2099 17.0479 17.6328 16.905
2062 |PPFIA-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ppfibpl PE=1 SV=1 Ppfibpl AOA0G2K781 18.8775 19.3006 20.3288 20.1007 21.4763 21.7427 21.314 21.1692
2063 |PPFIA-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ppfibpl PE=1 SV=1 Ppfibpl D3ZJW3 NaN NaN NaN NaN 18.225 16.7691|NaN 16.0818
2064 |Ppm1b protein OS=Rattus norvegicus OX=10116 GN=Ppm1b PE=1 SV=1 Ppmlb Q99ND8 18.7817 18.8622 17.6971 18.8796 22.8022 21.8961 22.0655 22.0229
2065 |PRA1 family protein OS=Rattus norvegicus OX=10116 GN=Arl6ip5 PE=1 SV=1 Arl6ip5 AOAOH2UHF6 18.1615 19.1133 18.0733 17.1504 20.189 20.5618 20.6199 20.2438
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2066 |Pre-B-cell leukemia transcription factor-interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Pbxipl PE=1 SV=1 Pbxipl A2VDI12 17.2136 17.8564 15.7339 14.6545 19.8844 20.1313 19.5799 19.6597
2067 |Preferentially-expressed antigen in melanoma-like 3 OS=Rattus norvegicus OX=10116 GN=LOC100912836 PE=4 SV=3 Pramel3 D4A8C3 19.1247 18.1526 18.746 18.2091 18.0085|NaN 18.0141 17.9406
2068 |Prefoldin 1 (Predicted) OS=Rattus norvegicus OX=10116 GN=Pfdnl PE=1 SV=1 Pfdnl1 D37X38 NaN NaN NaN NaN NaN NaN NaN NaN

2069 |Prefoldin 5 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Pfdn5 PE=1 SV=1 Pfdn5 B5DFN4 19.2334 18.2198 18.6038 17.4738 20.836 18.2437 19.1879 20.4354
2070 |Prefoldin subunit 2 OS=Rattus norvegicus OX=10116 GN=Pfdn2 PE=2 SV=1 Pfdn2 BOBN18 15.2778|NaN NaN NaN 20.6411 18.757 19.7851 18.6995
2071 |Prefoldin subunit 3 OS=Rattus norvegicus OX=10116 GN=Vbp1 PE=1 SV=2 Vbpl MOR919 NaN NaN NaN NaN 20.4107 19.3247 19.9447 20.1466
2072 |Prefoldin subunit 4 OS=Rattus norvegicus OX=10116 GN=Pfdn4 PE=1 SV=2 Pfdn4 MOR5N4 NaN 15.6127 14.563(NaN 19.4762 18.2685 18.6271 19.3195
2073 |Pre-mRNA-processing factor 19 OS=Rattus norvegicus OX=10116 GN=Prpf19 PE=1 SV=2 Prpf19 QIIMJ4 NaN NaN NaN NaN 18.3726 18.4909 18.4813 18.6132
2074 |Prenylcysteine oxidase OS=Rattus norvegicus OX=10116 GN=Pcyox1 PE=1 SV=1 Pcyox1 Q99ML5 17.0814 16.799 16.9537 16.837 18.4349 17.2377 17.7189 17.9281
2075 |Probable cytosolic iron-sulfur protein assembly protein CIAO1 OS=Rattus norvegicus OX=10116 GN=Ciaol PE=2 SV=1 Ciaol Q5M7T1 15.2715|NaN NaN NaN 17.1 18.6963 18.7365 17.8771
2076 |Probable E3 ubiquitin-protein ligase HERC4 OS=Rattus norvegicus OX=10116 GN=Herc4 PE=2 SV=1 Herc4 Q5PQN1 17.5187 14.9159|NaN 16.0343 19.2486 18.0736 18.2605 19.3226
2077 |Probable tRNA N6-adenosine threonylcarbamoyltransferase OS=Rattus norvegicus OX=10116 GN=0sgep PE=2 SV=2 Osgep QIWVS2 NaN NaN NaN NaN 18.5434 17.2161 18.7856 17.8529
2078 | Pro-cathepsin H OS=Rattus norvegicus OX=10116 GN=Ctsh PE=1 SV=1 Ctsh AOA0G2K8H6 [NaN NaN NaN NaN 16.7664 17.742 18.0167 18.2749
2079 |Procollagen C-endopeptidase enhancer 1 OS=Rattus norvegicus OX=10116 GN=Pcolce PE=1 SV=1 Pcolce 008628 21.1779 21.0899 21.3378 21.3691 21.2621 20.9744 20.9687 21.0216
2080 |Profilin-1 OS=Rattus norvegicus OX=10116 GN=Pfn1 PE=1 SV=2 Pfnl P62963 21.8822 21.9022 22.4344 23.2469 24.5894 23.908 24.4388 24.3672
2081 |Programmed cell death 2-like OS=Rattus norvegicus OX=10116 GN=Pdcd2l PE=1 SV=1 Pdcd2] D3ZSC2 NaN NaN NaN NaN 17.9209 17.0072 17.2019 17.2211
2082 |Programmed cell death 5 OS=Rattus norvegicus OX=10116 GN=Pdcd5 PE=1 SV=1 Pdcd5 D4ADF5 NaN NaN NaN NaN NaN NaN 17.2124|NaN

2083 |Programmed cell death 6-interacting protein OS=Rattus norvegicus OX=10116 GN=Pdcd6ip PE=1 SV=1 Pdcd6ip A0A140TAA4 19.6763 19.2874 19.1651 19.5351 24.0502 23.6499 23.7945 23.7461
2084 |Programmed cell death protein 10 OS=Rattus norvegicus OX=10116 GN=Pdcd10 PE=2 SV=1 Pdcd10 Q6NX65 16.9142 15.6197 15.354 15.2475 19.7653 18.9897 19.7114 19.6363
2085 |Programmed cell death protein 2 OS=Rattus norvegicus OX=10116 GN=Pdcd2 PE=2 SV=2 Pdcd2 P47816 NaN NaN NaN NaN 16.8197 17.2029 17.163 17.2223
2086 |Programmed cell death protein 6 OS=Rattus norvegicus OX=10116 GN=Pdcd6 PE=2 SV=1 Pdcd6 G3V7W1 NaN NaN NaN NaN 19.5876 18.742 18.8219 18.9523
2087 |Prohibitin OS=Rattus norvegicus OX=10116 GN=Phb PE=1 SV=1 Phbl P67779 19.5735 19.8758 18.2108 18.8339 20.1191 21.7324 21.1194 21.7141
2088 | Prohibitin-2 OS=Rattus norvegicus OX=10116 GN=Phb2 PE=1 SV=1 Phb2 Q5XIH7 19.9289 20.1226 18.6449 17.6838 21.1672 21.8498 21.5403 21.8015
2089 |Prolactin induced protein, isoform CRA_d OS=Rattus norvegicus OX=10116 GN=Pip PE=4 SV=1 Pip G3V812 NaN NaN NaN NaN NaN NaN NaN NaN

2090 |Proliferating cell nuclear antigen OS=Rattus norvegicus OX=10116 GN=Pcna PE=1 SV=1 Pcna P04961 18.5022 18.4976 17.9853 17.5752 19.7282 19.3869 22.0851 22.9556
2091 |Proliferation-associated protein 2G4 OS=Rattus norvegicus OX=10116 GN=Pa2g4 PE=1 SV=1 Pa2g4 Q6AYD3 16.6943 17.092 16.9355 16.2999 18.333 18.9682 19.3455 17.2714
2092 |Proline-rich 4 OS=Rattus norvegicus OX=10116 GN=Prr4 PE=4 SV=3 Prr4 D4A0S3 NaN NaN NaN NaN NaN NaN NaN NaN

2093 |Prolyl endopeptidase OS=Rattus norvegicus OX=10116 GN=Prep PE=1 SV=1 Prep 070196 NaN 16.0984 15.644 15.7594 16.3323 20.0805 20.0802 20.0322
2094 |Proprotein convertase subtilisin/kexin type 9 OS=Rattus norvegicus OX=10116 GN=Pcsk9 PE=1 SV=1 Pcsk9 P59996 17.7431 14.7734 18.1156 20.2368 15.6232|NaN NaN NaN

2095 |Prosaposin OS=Rattus norvegicus OX=10116 GN=Psap PE=1 SV=2 Psap F7EPEO 21.2751 20.811 21.3965 21.1541 21.3918 21.1617 20.1523 20.4176
2096 |Prostacyclin synthase OS=Rattus norvegicus OX=10116 GN=Ptgis PE=2 SV=1 Ptgis Q62969 NaN NaN 15.6714 15.7486 17.9418 17.7722 17.2837 17.9602
2097 |Prostaglandin E synthase 3 OS=Rattus norvegicus OX=10116 GN=Ptges3 PE=1 SV=2 Ptges3 P83868 16.8536 16.7157 16.1507|NaN 21.1645 20.1257 21.2092 21.1788
2098 |Prostaglandin reductase 1 OS=Rattus norvegicus OX=10116 GN=Ptgrl PE=2 SV=3 Ptgrl P97584 20.1637 19.7928 20.7412 20.849 19.075 19.3266 19.8995 19.9269
2099 |Prostaglandin reductase 2 OS=Rattus norvegicus OX=10116 GN=Ptgr2 PE=2 SV=2 Ptgr2 Q5BK81 NaN NaN NaN 16.3118 18.4455 18.6825 18.7127 18.2649
2100 |Prostaglandin-H2 D-isomerase OS=Rattus norvegicus OX=10116 GN=Ptgds PE=1 SV=2 Ptgds P22057 17.1375 17.621 17.9395 16.3652|NaN NaN 14.1612|NaN

2101 |Prostamide/prostaglandin F synthase OS=Rattus norvegicus OX=10116 GN=PrxI2b PE=3 SV=1 PrxI2b D3ZVR7 NaN NaN 14.7546|NaN NaN 16.8394 17.0002 16.9445
2102 |Proteaseome (Prosome, macropain) 28 subunit, 3 OS=Rattus norvegicus OX=10116 GN=Psme3 PE=1 SV=1 Psme3 Q5FVM2 15.9687 [NaN 17.1392 13.394 20.8215 19.4056 20.3578 20.2382
2103 |Proteasomal ubiquitin receptor ADRM1 OS=Rattus norvegicus OX=10116 GN=Adrm1 PE=1 SV=2 Adrm1 Q9JMB5 20.6098 19.716 20.1037 21.7084 22.7298 20.9993 22.0469 22.1172
2104 |Proteasome (Prosome, macropain) 26S subunit, non-ATPase, 12 OS=Rattus norvegicus OX=10116 GN=Psmd12 PE=1 SV=1 Psmd12 Q5XIC6 17.6395 18.2983 17.2077 17.1148 23.5999 22.5005 23.1502 23.0967
2105 |Proteasome (Prosome, macropain) 26S subunit, non-ATPase, 14 OS=Rattus norvegicus OX=10116 GN=Psmd14 PE=1 SV=1 Psmd14 Q4V8E2 NaN 19.6916 13.1974 14.308 21.988 20.6209 21.6863 20.8608
2106 |Proteasome (Prosome, macropain) 26S subunit, non-ATPase, 3 OS=Rattus norvegicus OX=10116 GN=Psmd3 PE=1 SV=1 Psmd3 Q5U287 16.825 18.2974 17.9853 17.8108 23.4398 22.482 23.1254 23.0131
2107 |Proteasome (Prosome, macropain) 26S subunit, non-ATPase, 5 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=1011¢ Psmd5 G3V8G2 16.9355 15.0747 16.075 18.5848 21.3256 20.2326 20.452 20.4939
2108 |Proteasome (Prosome, macropain) 26S subunit, non-ATPase, 6 OS=Rattus norvegicus OX=10116 GN=Psmd6 PE=1 SV=1 Psmd6 Q6PCT9 17.1509 16.8315 16.9881 16.8147 23.3516 22.1472 22.5526 22.6254
2109 |Proteasome (Prosome, macropain) 26S subunit, non-ATPase, 7 (Predicted) OS=Rattus norvegicus OX=10116 GN=Psmd7 PE Psmd7 D4AEH3 16.2458 16.2812 16.6839|NaN 22.4087 21.2637 21.9007 21.3183
2110 |Proteasome (Prosome, macropain) activator subunit 1 OS=Rattus norvegicus OX=10116 GN=Psmel PE=1 SV=1 Psmel Q6P9V7 26.718 26.331 26.1253 24.9369 26.9818 26.3992 26.7711 26.7708
2111 |Proteasome 26S subunit, ATPase 6 OS=Rattus norvegicus OX=10116 GN=Psmc6 PE=1 SV=1 Psmc6 G3V6We 22.7982 20.9221 21.513 21.5883 24.3134 24.3066 24.4497 24.3623
2112 |Proteasome 26S subunit, non-ATPase 8 OS=Rattus norvegicus OX=10116 GN=Psmd8 PE=1 SV=1 Psmd8 FILMQ3 22.2025 22.3086 22.0177 21.7307 22.1879 21.6534 22.1853 22.1653
2113 |Proteasome activator complex subunit 2 OS=Rattus norvegicus OX=10116 GN=Psme2 PE=2 SV=3 Psme2 Q63798 17.9348|NaN 17.0648 17.5979 21.4058 21.9168 22.4577 22.3677
2114 |Proteasome inhibitor PI31 subunit OS=Rattus norvegicus OX=10116 GN=Psmfl PE=1 SV=2 Psmfl FIM7S2 NaN NaN NaN NaN 19.7717 17.8491 18.3813 18.1564
2115 |Proteasome maturation protein OS=Rattus norvegicus OX=10116 GN=Pomp PE=1 SV=1 Pomp A5HK]J3 17.2769 16.2428 16.2778 16.6743 19.3365 18.8492 18.9966 18.6607
2116 |Proteasome subunit alpha type OS=Rattus norvegicus OX=10116 GN=Psma7 PE=1 SV=1 Psma7 A0A0G2KOW9 19.1787 20.0455 18.8394 19.0277 20.5491 19.8773 19.9155 20.4779
2117 |Proteasome subunit alpha type-1 OS=Rattus norvegicus OX=10116 GN=Psmal PE=1 SV=2 Psmal P18420 20.0448 20.9066 20.5795 19.6285 20.8355 19.9419 20.2075 20.1248
2118 |Proteasome subunit alpha type-2 OS=Rattus norvegicus OX=10116 GN=Psma2 PE=1 SV=3 Psma2 P17220 17.0726 17.1289 17.7086 17.72 18.0521 16.0795 17.2006 18.9357
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2119 |Proteasome subunit alpha type-3 OS=Rattus norvegicus OX=10116 GN=Psma3 PE=1 SV=3 Psma3 P18422 17.2644 19.1029 18.8228 18.6699 17.3263 19.5134 19.682 19.1374
2120 |Proteasome subunit alpha type-4 OS=Rattus norvegicus OX=10116 GN=Psma4 PE=1 SV=1 Psma4 P21670 19.8384 20.1885 20.274 18.7352 21.288 21.5846 22.3278 21.9045
2121 |Proteasome subunit alpha type-5 OS=Rattus norvegicus OX=10116 GN=Psma5 PE=1 SV=1 Psma5 P34064 18.3177 20.697 18.0383 18.4535 20.4167 20.0858 20.8226 20.2875
2122 |Proteasome subunit alpha type-6 OS=Rattus norvegicus OX=10116 GN=Psma6 PE=1 SV=1 Psma6 P60901 19.1635 20.0759 19.0904 18.9393 21.5317 21.2129 21.5415 21.2274
2123 |Proteasome subunit beta OS=Rattus norvegicus OX=10116 GN=LOC100360846 PE=3 SV=1 LOC100360846] AOA0G2JSLO 20.078 20.5269 19.0659 20.1174 19.8897 19.8226 20.0668 19.7259
2124 |Proteasome subunit beta OS=Rattus norvegicus OX=10116 GN=Psmb5 PE=1 SV=1 Psmb5 G3V7Q6 18.5876 18.2938 18.9928 17.9432 19.8086 19.7025 19.3377 18.9922
2125 |Proteasome subunit beta type-1 OS=Rattus norvegicus OX=10116 GN=Psmb1 PE=1 SV=3 Psmbl P18421 19.1769 20.392 20.5597 21.6403 19.3436 19.9683 19.6088 19.5607
2126 |Proteasome subunit beta type-2 OS=Rattus norvegicus OX=10116 GN=Psmb2 PE=1 SV=1 Psmb2 P40307 17.2466 18.6801 18.1451 17.9451 17.4869 17.9538 16.5084 16.5485
2127 |Proteasome subunit beta type-3 OS=Rattus norvegicus OX=10116 GN=Psmb3 PE=1 SV=1 Psmb3 P40112 16.4964 17.184 16.6316 17.008 17.4688 17.6187 17.78 17.7423
2128 |Proteasome subunit beta type-4 OS=Rattus norvegicus OX=10116 GN=Psmb4 PE=1 SV=2 Psmb4 P34067 17.3405 18.912 18.65 17.7812 18.6736 18.0726 18.7224 18.5782
2129 |Proteasome subunit beta type-7 OS=Rattus norvegicus OX=10116 GN=Psmb7 PE=1 SV=1 Psmb7 QIJHWO 17.0697 19.5939 17.1405 17.7561 19.2218 17.9307 17.6037 17.5236
2130 |Protein AMBP OS=Rattus norvegicus OX=10116 GN=Ambp PE=1 SV=1 Ambp Q64240 24.3792 23.8463 24.3893 24.7355 20.3543 18.8759 18.4816 19.9404
2131 |Protein arginine methyltransferase 1-like OS=Rattus norvegicus 0X=10116 GN=LOC100361025 PE=3 SV=1 LOC100361025 A0A0G2K9I8 |NaN 17.8834 16.3896 17.5878 17.4881 18.8824 18.7855 19.5389
2132 |Protein arginine N-methyltransferase 3 OS=Rattus norvegicus OX=10116 GN=Prmt3 PE=1 SV=1 Prmt3 AOA0G2JW52 16.9618 16.8107 17.0095|NaN 16.6087 16.6494 16.217[NaN

2133 |Protein arginine N-methyltransferase 5 OS=Rattus norvegicus OX=10116 GN=Prmt5 PE=1 SV=1 Prmt5 D4AOE8 15.0588 15.8206|NaN 16.5098 | NaN 17.5002 16.8336 16.3406
2134 |Protein argonaute-2 OS=Rattus norvegicus OX=10116 GN=Ago2 PE=1 S§V=2 Ago2 F1LRP7 20.5234 20.1496 20.0724 19.1008 20.5541 20.7666 20.6471 20.2645
2135 |Protein ATP1B4 OS=Rattus norvegicus OX=10116 GN=Atplb4 PE=1 SV=1 Atplb4 Q9R193 NaN NaN NaN NaN NaN NaN NaN NaN

2136 |Protein BEX1 OS=Rattus norvegicus OX=10116 GN=Bex1 PE=1 SV=2 Bex1 Q3MKQ2 NaN NaN NaN NaN NaN NaN NaN NaN

2137 |Protein C, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Proc PE=1 SV=1 Proc F7FEMY6 19.5585 19.2341 19.3858 19.3901 15.7298|NaN NaN 17.7241
2138 |Protein C10-like OS=Rattus norvegicus 0X=10116 GN=LOC100911713 PE=1 SV=1 Greel0 D3ZMS0 NaN 15.8888| NaN 16.1888 21.2563 20.1236 20.3712 20.7457
2139 |Protein CDV3 homolog OS=Rattus norvegicus OX=10116 GN=Cdv3 PE=1 SV=1 Cdv3 A0A0G2KO0BO [NaN NaN NaN NaN NaN NaN NaN NaN

2140 |Protein DEK OS=Rattus norvegicus OX=10116 GN=Dek PE=1 SV=1 Dek Q6AXS3 20.0091 19.9431 20.3496 20.1531 17.7465 17.1684 16.9257 17.6574
2141 |Protein delta homolog 1 OS=Rattus norvegicus OX=10116 GN=DIk1 PE=1 SV=1 DIk1 070534 20.123 20.7975 21.191 20.1484 17.032 17.0902 16.8461 17.0404
2142 |Protein diaphanous homolog 1 OS=Rattus norvegicus OX=10116 GN=Diaphl PE=1 SV=3 Diaphl FIM775 18.6785 17.8411 18.9882 18.1768 18.5096 18.1969 17.8731 18.0635
2143 |Protein disulfide-isomerase A4 OS=Rattus norvegicus OX=10116 GN=Pdia4 PE=1 SV=1 Pdia4 G3Ve6T7 NaN 17.1969 15.2537 18.8924 20.0386 20.277 20.1903 20.6865
2144 |Protein disulfide-isomerase A6 OS=Rattus norvegicus OX=10116 GN=Pdia6 PE=1 SV=1 Pdia6 A0A0G2]SZ5 20.0252 20.4442 19.4151 19.6607 22.9488 23.3559 22.9443 23.5918
2145 |Protein disulfide-isomerase OS=Rattus norvegicus OX=10116 GN=P4hb PE=1 SV=2 P4hb P04785 22.1376 22.5966 21.4833 20.4615 23.7076 24.3863 23.8488 24.3543
2146 |Protein disulfide-isomerase OS=Rattus norvegicus OX=10116 GN=Pdia3 PE=1 SV=1 Pdia3 AOAOH2UHMS5 22.0595 22.2681 21.7378 20.8588 24.2803 24.7963 24.2961 24.7417
2147 |Protein Dr1 OS=Rattus norvegicus OX=10116 GN=Dr1 PE=2 SV=1 Drl Q5X168 NaN NaN NaN NaN NaN NaN NaN NaN

2148 |Protein ERGIC-53 OS=Rattus norvegicus OX=10116 GN=Lmanl PE=1 §V=1 Lmanl A0A0G2JXC1 18.3115 17.8778 18.3288 18.237 20.4368 20.9097 19.6214 20.0618
2149 |Protein ERGIC-53 OS=Rattus norvegicus OX=10116 GN=Lmanl PE=1 §V=1 Lmanl Q62902 19.7106 19.7779 19.6097 19.5426 22.3103 22.9951 22.1387 22.0169
2150 |Protein FAM210A OS=Rattus norvegicus OX=10116 GN=Fam210a PE=2 SV=1 Fam210a Q5X1J4 17.3279 18.8995 16.2156 18.8925 20.8658 19.9315 18.2479 16.7981
2151 [Protein FAM3C OS=Rattus norvegicus OX=10116 GN=Fam3c PE=1 S§V=1 Fam3c AOA0G2JUBO |NaN NaN NaN NaN NaN NaN NaN NaN

2152 |Protein FAM50A-like OS=Rattus norvegicus OX=10116 GN=LOC100910130 PE=1 SV=1 Fam50a G3VIM8 NaN NaN NaN NaN 18.0649|NaN NaN NaN

2153 |Protein FAM98A OS=Rattus norvegicus OX=10116 GN=Fam98a PE=2 SV=1 Fam98a Q5FWTI1 NaN NaN NaN NaN 17.7898 17.9151 17.5394 17.5153
2154 |Protein fem-1 homolog A OS=Rattus norvegicus OX=10116 GN=Femla PE=2 SV=1 Femla Q4V890 NaN NaN NaN NaN 17.0814 16.8631 16.7375 16.3762
2155 |Protein Hikeshi OS=Rattus norvegicus OX=10116 GN=Hikeshi PE=2 SV=2 Hikeshi Q5M808 NaN NaN NaN NaN 19.8382 18.8243 19.2683 19.3453
2156 |Protein kinase AMP-activated non-catalytic subunit gamma 2 OS=Rattus norvegicus OX=10116 GN=Prkag2 PE=1 SV=1 Prkag2 AOA140UHX4 20.87 20.2676 18.5174 20.4742 22.6298 21.1846 21.2021 21.4822
2157 |Protein kinase C and casein kinase substrate in neurons 2 protein OS=Rattus norvegicus OX=10116 GN=Pacsin2 PE=1 SV=2 Pacsin2 Q9QY17 16.0662 16.9678 16.5953 16.6931 22.1481 21.8498 21.9066 21.6354
2158 |Protein kinase C and casein kinase substrate in neurons 3 OS=Rattus norvegicus OX=10116 GN=Pacsin3 PE=1 SV=3 Pacsin3 G3VIN7 15.9224 15.9827 15.5791 16.2135|NaN 16.011|NaN NaN

2159 |Protein kinase C delta type OS=Rattus norvegicus OX=10116 GN=Prkcd PE=1 SV=1 Prked A0A140UHX0 17.9037 19.2959 19.2858 17.3803 23.2325 22.9505 23.2787 23.1425
2160 |Protein kinase C epsilon type OS=Rattus norvegicus OX=10116 GN=Prkce PE=1 SV=1 Prkce P09216 NaN NaN NaN NaN 15.172 15.2862 15.1663 15.4859
2161 |Protein kinase C OS=Rattus norvegicus OX=10116 GN=Prkca PE=1 SV=3 Prkca F1LS98 17.9317 18.7387 17.5431 16.0481 20.2828 22.131 22.2516 22.3495
2162 |Protein kinase C substrate 80K-H OS=Rattus norvegicus OX=10116 GN=Prkcsh PE=1 SV=1 Prkesh B1IWC34 16.7077 18.0227 17.2649 14.9373 21.3583 21.9126 21.325 21.5851
2163 |Protein kinase C-binding protein Betal5, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Rbck1 PE=1 SV=1 Rbckl AOAO0G2K9L6 |NaN NaN NaN 17.5337 17.0393 17.8767 17.5165|NaN

2164 |Protein kinase, cAMP-dependent, catalytic, alpha OS=Rattus norvegicus OX=10116 GN=Prkaca PE=1 SV=1 Prkaca A1L1IMO 17.2627 14.4904 16.7801 16.9435 23.2956 23.1719 23.1809 22.825
2165 |Protein kish OS=Rattus norvegicus OX=10116 GN=Tmem167a PE=3 SV=2 Tmem167a D3ZKR8 15.8643 15.8925 15.9731 16.4549 18.1838 18.5209 18.026 18.1072
2166 |Protein KTT12 homolog OS=Rattus norvegicus OX=10116 GN=Kti12 PE=1 SV=1 Kti12 Q5I0L7 NaN NaN NaN 16.4814 18.6237 18.3806 19.0353 19.3493
2167 |Protein LBH OS=Rattus norvegicus OX=10116 GN=Lbh PE=1 SV=1 Lbh A0A0G2KAD4 |NaN NaN NaN NaN 18.2792 17.6716 17.85 17.2873
2168 |Protein LTV1 homolog OS=Rattus norvegicus OX=10116 GN=Ltvl PE=2 SV=1 Ltvl Q68FR7 NaN NaN NaN NaN 17.2538 15.9493 17.3735|NaN

2169 |Protein LYRIC OS=Rattus norvegicus OX=10116 GN=Mtdh PE=1 SV=2 Mtdh Q9Z1W6 NaN NaN NaN NaN 16.232 17.9591|NaN NaN

2170 |Protein LZIC OS=Rattus norvegicus OX=10116 GN=Lzic PE=2 S§V=1 Lzic Q5PQN7 19.5881|NaN NaN NaN 21.4057|NaN 16.4458 19.9918
2171 |Protein MEMO1 OS=Rattus norvegicus OX=10116 GN=Memol PE=1 SV=1 Memol Q4QQR9 NaN NaN NaN NaN NaN NaN NaN NaN
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2172 |Protein NDRG1 OS=Rattus norvegicus OX=10116 GN=Ndrgl PE=1 SV=1 Ndrgl Q6JE36 16.3622 16.2831 15.6289 16.4736 20.7898 20.7384 20.5244 20.788
2173 |Protein NDRG4 OS=Rattus norvegicus OX=10116 GN=Ndrg4 PE=1 SV=1 Ndrg4 D3ZUT8 NaN 17.7268 15.4875 14.6204 19.9603 19.8851 20.5359 19.8925
2174 |Protein numb homolog OS=Rattus norvegicus OX=10116 GN=Numb PE=1 SV=3 Numb FILNZ2 NaN NaN NaN NaN NaN NaN NaN NaN

2175 |Protein O-GlcNAcase OS=Rattus norvegicus OX=10116 GN=0Oga PE=1 SV=1 Oga AOAO0H2UI10 [NaN NaN 14.7422 15.1503 19.9889 19.3827 19.9296 19.7982
2176 |Protein PAT1 homolog 1 OS=Rattus norvegicus OX=10116 GN=Patll PE=2 SV=1 Patll B5DF93 NaN NaN NaN NaN 17.6289 17.5884 17.3285 17.8746
2177 |Protein pelota homolog OS=Rattus norvegicus OX=10116 GN=Pelo PE=1 SV=1 Pelo Q5XIP1 NaN NaN NaN NaN NaN 17.8024|NaN NaN

2178 |Protein phosphatase 1 regulatory subunit 12A OS=Rattus norvegicus OX=10116 GN=Ppplrl2a PE=1 SV=1 Ppplrl2a AO0AO0G2JW]JO 15.2717|NaN 15.3355 17.019 20.2645 20.384 20.2866 19.7849
2179 |Protein phosphatase 1 regulatory subunit 14B OS=Rattus norvegicus OX=10116 GN=Ppplrl4b PE=2 SV=1 Ppplrl4b Q8K3F3 NaN NaN NaN NaN 18.9415 18.1916 18.7266 18.3066
2180 |Protein phosphatase 1 regulatory subunit 14C OS=Rattus norvegicus OX=10116 GN=Ppplrl4c PE=1SV=1 Ppplrl4c Q8R4R9 15.235 18.1993 18.2946|NaN 17.139 16.9581 17.4566 16.9635
2181 |Protein phosphatase 1 regulatory subunit 36 OS=Rattus norvegicus OX=10116 GN=Ppp1r36 PE=2 SV=1 Ppplr36 Q68FW6 17.6269 16.7519 17.009(NaN NaN 16.143 16.2375 16.7594
2182 |Protein phosphatase 1 regulatory subunit 3B OS=Rattus norvegicus OX=10116 GN=Ppp1r3b PE=1 SV=1 Ppplr3b Q6INO1 18.1018 18.1166 17.8062|NaN 16.7253 18.1392 17.2197 17.1619
2183 |Protein phosphatase 1 regulatory subunit 7 OS=Rattus norvegicus OX=10116 GN=Ppplr7 PE=1 SV=1 Ppplr7 Q5HZV9 16.6163 18.7617|NaN NaN 18.905 18.0472 18.9813 18.7791
2184 |Protein phosphatase 1 regulatory subunit OS=Rattus norvegicus OX=10116 GN=Ppp1r3d PE=1 SV=1 Ppplr3d D3Z7726 18.3665 16.4731|NaN NaN 24.3534 22.9862 23.2939 23.2987
2185 |Protein phosphatase 1, regulatory (Inhibitor) subunit 12B (Predicted) OS=Rattus norvegicus OX=10116 GN=Ppplr12b PE=1| Ppplrl2b D3ZIC4 NaN NaN NaN NaN 18.4142 18.6651 18.078 17.7433
2186 |Protein phosphatase 1, regulatory subunit 12C OS=Rattus norvegicus OX=10116 GN=Ppplrl2c PE=1 SV=1 Ppplrl2c AO0AO0G2K4R1 21.2464 21.4381 21.2882 21.6653 19.7219 19.7066 18.8816 20.02
2187 |Protein phosphatase 1, regulatory subunit 13-like OS=Rattus norvegicus OX=10116 GN=Ppplr13] PE=1 SV=2 Ppplr13l FILWO07 NaN NaN 17.3128 15.0687 20.0563 19.4603 19.9431 19.9095
2188 |Protein phosphatase 1, regulatory subunit 3A OS=Rattus norvegicus OX=10116 GN=Ppplr3a PE=1 SV=1 Ppplr3a D3ZM60 17.1142 16.6021 17.2786 17.3561|NaN NaN 17.6501 18.0356
2189 |Protein phosphatase 1A OS=Rattus norvegicus OX=10116 GN=Ppm1la PE=1 SV=1 Ppmla AOAOH2UHES5 159314 16.2407 16.0737 16.3095 21.4571 19.9394 20.4723 19.5789
2190 |Protein phosphatase 1E OS=Rattus norvegicus OX=10116 GN=Ppmle PE=1 SV=1 Ppmle Q80230 NaN NaN NaN NaN NaN 16.4625 17.3824|NaN

2191 |Protein phosphatase 1F OS=Rattus norvegicus OX=10116 GN=Ppm1f PE=2 SV=1 Ppmlf QIWVR7 17.8702 20.2963 16.6808 18.2548 19.5208 18.3372 19.8269 19.4782
2192 |Protein phosphatase 1G OS=Rattus norvegicus OX=10116 GN=Ppmlg PE=1 SV=1 Ppmlg AOAOH2UHTS5 |NaN NaN 14.4599|NaN 19.1818 18.4161 18.6411 18.8104
2193 |Protein phosphatase 2 (Formerly 2A), regulatory subunit A (PR 65), alpha isoform, isoform CRA_a OS=Rattus norvegicus OX|  Ppp2rla Q5X134 18.7461 19.2692 19.9603 19.2444 24.4942 24.3947 24.7521 24.6806
2194 |Protein phosphatase 2 (Formerly 2A), regulatory subunit B", alpha OS=Rattus norvegicus OX=10116 GN=Ppp2r3a PE=2 SV=| Ppp2r3a Q5PQN8 19.0903 17.6835 18.5121 19.3807 20.6978 21.8497 21.6971 21.3355
2195 |Protein phosphatase 2 (Formerly 2A), regulatory subunit B, alpha, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Pp|  Ppp2r3a D3ZLD7 20.7778 19.6946 20.0719 21.0402 21.1732 20.4408 21.0814 20.9608
2196 |Protein phosphatase 6, regulatory subunit 1 OS=Rattus norvegicus OX=10116 GN=Ppp6rl PE=1 SV=1 Pppérl AOA0G2JTK4 |NaN NaN NaN NaN 20.0585 19.2585 20.0725 19.4418
2197 |Protein phosphatase 6, regulatory subunit 3 OS=Rattus norvegicus OX=10116 GN=Ppp6r3 PE=1 SV=3 Pppé6r3 FIMAHS5 17.9418 17.9939 17.8768 17.1831 21.5688 20.7938 21.5547 21.5773
2198 |Protein phosphatase inhibitor 2 OS=Rattus norvegicus OX=10116 GN=Ppplr2 PE=1 SV=2 Ppplr2 P50411 NaN NaN NaN NaN NaN NaN NaN NaN

2199 |Protein phosphatase methylesterase 1 OS=Rattus norvegicus OX=10116 GN=Ppmel PE=1 SV=2 Ppmel Q4FZT2 NaN NaN NaN NaN 21.0713 20.2164 20.5936 20.899
2200 |Protein PRRC1 OS=Rattus norvegicus OX=10116 GN=Prrc1 PE=1SV=1 Prrcl G3V834 20.8241 19.4231 20.4112 20.5106 21.1674 20.3096 19.7119 20.5915
2201 [Protein PRRC2A OS=Rattus norvegicus OX=10116 GN=Prrc2a PE=1 S§V=1 Prrc2a AOAOU1RRZ5 17.7424 18.0673 17.4769 16.8128 17.9435 19.0436 18.2159 17.3567
2202 |Protein quaking-like OS=Rattus norvegicus OX=10116 GN=LOC108348175 PE=4 SV=1 Qk AO0A0G2JXZ5 19.2022 18.8322 19.3735 19.2699 24.0687 23.0734 23.3266 23.1306
2203 |Protein regulator of cytokinesis 1 OS=Rattus norvegicus OX=10116 GN=Prcl PE=4 SV=1 Prcl D3ZES9 NaN NaN NaN NaN NaN NaN NaN NaN

2204 [Protein RER1 OS=Rattus norvegicus OX=10116 GN=Rerl PE=1 SV=1 Rerl Q498C8 16.6953|NaN 17.2676|NaN 19.5083 19.9414 19.4802 19.5319
2205 |Protein RUFY3 OS=Rattus norvegicus OX=10116 GN=Rufy3 PE=1 SV=1 Rufy3 AOA0G2K6A9 |NaN NaN NaN NaN 18.0935 13.9573|NaN 14.491
2206 |Protein S (Alpha), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Pros1 PE=1 SV=1 Prosl MORS5R0O 22.4627 21.7457 22.1313 22.4219 21.0286 20.5296 20.4386 20.5475
2207 |Protein S100-A10 OS=Rattus norvegicus OX=10116 GN=5100a10 PE=1 SV=2 §100a10 P05943 18.1358 18.9836 18.7108 18.3685 21.6032 21.4273 21.888 21.7689
2208 [Protein S100-A11 OS=Rattus norvegicus OX=10116 GN=5100al1 PE=3 SV=1 $100all Q6B345 18.0554 18.8323 18.4977 18.8412 21.9998 22.0748 22.3335 22.0268
2209 [Protein S100-A4 OS=Rattus norvegicus OX=10116 GN=S100a4 PE=2 SV=1 S100a4 P05942 15.112 14.9119 15.8121 16.5849 20.5714 21.3676 21.2542 21.4894
2210 [Protein S100-A8 OS=Rattus norvegicus OX=10116 GN=S5100a8 PE=1 SV=3 $100a8 P50115 16.538 17.0602 16.4182|NaN NaN NaN NaN NaN

2211 |Protein SEC13 homolog OS=Rattus norvegicus OX=10116 GN=Sec13 PE=1 SV=1 Secl3 Q5XFW8 18.0102 17.2109 17.509 16.7201 23.4723 23.412 23.3764 23.2419
2212 |Protein SGT1 homolog OS=Rattus norvegicus OX=10116 GN=Sugtl PE=2 SV=1 Sugtl BOBNS5 17.663 17.2028 17.575 18.0708 23.4256 22.2908 22.6765 22.7644
2213 |Protein Smaug homolog 1 OS=Rattus norvegicus OX=10116 GN=Samd4a PE=1 SV=1 Samd4a A0A0G2JUKS 17.6288|NaN NaN NaN 16.2202 18.4312 16.2882|NaN

2214 |Protein TANC1 OS=Rattus norvegicus OX=10116 GN=Tancl PE=1 SV=3 Tancl G3V917 17.2816 16.821 17.4664 17.6547 19.8802 19.7545 19.9973 19.5847
2215 |Protein transport protein sec16 OS=Rattus norvegicus OX=10116 GN=Secl6a PE=1 SV=1 Secl6a D3ZN76 NaN NaN NaN NaN 20.8857 21.7444 21.2738 21.0096
2216 |Protein transport protein SEC23 OS=Rattus norvegicus OX=10116 GN=Sec23a PE=1 SV=1 Sec23a A0A0G2]ZM2 18.8634 19.8757 19.2643 18.2075 22.5302 22.1166 22.0836 22.2246
2217 |Protein transport protein SEC23 OS=Rattus norvegicus OX=10116 GN=Sec23b PE=1 SV=2 Sec23b D3ZCT7 NaN NaN NaN 15.2759 18.9936 18.0286 18.6716 18.9424
2218 [Protein transport protein Sec31A OS=Rattus norvegicus OX=10116 GN=Sec31a PE=1 SV=1 Sec3la G3V699 18.8645 19.0874 18.5582 19.0624 24.4807 24.3526 24.1942 24.0414
2219 |Protein transport protein Sec61 subunit beta OS=Rattus norvegicus OX=10116 GN=Sec61b PE=1 SV=1 Sec61b B2RZD1 NaN NaN NaN NaN 20.0102 21.1043 19.4106 20.2624
2220 |Protein tyrosine kinase 7 OS=Rattus norvegicus OX=10116 GN=Ptk7 PE=3 SV=3 Ptk7 D3ZHG3 NaN NaN 16.0204|NaN 18.8565 19.6639 18.9265 19.4761
2221 |Protein tyrosine kinase 9-like (A6-related protein) (Predicted), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Twf2 P| Twf2 BOBMY7 16.0755 17.9744 17.1663 16.6578 20.6488 18.9826 19.9612 19.8358
2222 |Protein VAC14 homolog OS=Rattus norvegicus OX=10116 GN=Vacl4 PE=1 SV=1 Vacl4 Q80W92 NaN NaN NaN NaN 18.4072 17.4962|NaN NaN

2223 |Protein YIF1B OS=Rattus norvegicus OX=10116 GN=Yiflb PE=1 SV=2 Yiflb G3VIN6 NaN NaN NaN NaN 18.2339 19.3741 18.6971 18.3267
2224 |Protein YIPF4 OS=Rattus norvegicus OX=10116 GN=Yipf4 PE=2 SV=1 Yipf4 Q5M7T4 NaN NaN NaN NaN 16.2044 16.6694 16.2093|NaN
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2225 |Protein YIPF6 OS=Rattus norvegicus OX=10116 GN=Yipf6 PE=1 SV=1 Yipf6 Q4QQU5 NaN NaN NaN NaN NaN 15.9484 15.7836|NaN

2226 |Protein Z, vitamin K-dependent plasma glycoprotein OS=Rattus norvegicus OX=10116 GN=Proz PE=3 SV=4 Proz G3V8K8 21.343 21.2649 20.7007 20.5682 19.4493 17.0957 18.6797 19.5658
2227 |Protein Z-dependent protease inhibitor OS=Rattus norvegicus OX=10116 GN=Serpinal0 PE=2 SV=2 Serpinal0 Q62975 21.5392 21.1856 20.7815 20.8279 20.0355 19.264 19.9334 19.865
2228 |Protein/nucleic acid deglycase DJ-1 OS=Rattus norvegicus OX=10116 GN=Park7 PE=1 SV=1 Park7 088767 19.203 19.6117 19.3549 19.093 21.4552 21.6992 21.6464 21415
2229 |Protein-glutamate O-methyltransferase OS=Rattus norvegicus OX=10116 GN=Armtl PE=1 SV=1 Armtl Q6AYT5 16.5344 16.4629|NaN NaN 21.9592 21.8814 22.3087 22.3275
2230 |Protein-glutamine gamma-glutamyltransferase E OS=Rattus norvegicus OX=10116 GN=Tgm3 PE=3 SV=1 Tgm3 D4A5U3 NaN NaN NaN NaN NaN NaN NaN NaN

2231 |Protein-glutamine gamma-glutamyltransferase K OS=Rattus norvegicus OX=10116 GN=Tgm1 PE=1 SV=1 Tgml P23606 18.8107 21.0414 17.4426 18.836 18.3196 19.4829 18.6526 18.7048
2232 |Protein-L-isoaspartate(D-aspartate) O-methyltransferase OS=Rattus norvegicus OX=10116 GN=Pcmt1 PE=1 SV=2 Pcmtl P22062 20.6972 21.0083 21.4871 21.9587 22.1471 21.106 21.7963 21.6764
2233 |Proteolipid protein 2 OS=Rattus norvegicus OX=10116 GN=Plp2 PE=2 SV=1 Plp2 Q6P742 17.0433 17.32 17.2984 17.304 21.1935 20.9311 20.6462 20.7501
2234 |Prothrombin OS=Rattus norvegicus OX=10116 GN=F2 PE=1 SV=1 F2 G3V843 25.2306 25.1069 25.9332 25.5817 23.5319 22.652 229518 23.299
2235 |Prothymosin alpha OS=Rattus norvegicus OX=10116 GN=Ptma PE=1 SV=2 Ptma P06302 15.6041|NaN 16.11(NaN 18.1725 19.5087 18.701 18.9535
2236 |Protocadherin 12 OS=Rattus norvegicus OX=10116 GN=Pcdh12 PE=1 SV=2 Pcdhl2 FIMA46 20.2693 18.8391 18.6913 18.6158 19.5559 18.5286 18.5217 18.7702
2237 |Protocadherin 7 OS=Rattus norvegicus OX=10116 GN=Pcdh7 PE=1 SV=1 Pcdh7 Q68HB8 NaN NaN NaN NaN NaN 15.2441 16.8358|NaN

2238 |PRP31 pre-mRNA processing factor 31 homolog (Yeast) (Predicted) OS=Rattus norvegicus OX=10116 GN=Prpf31 PE=1 SV= Prpf31 D3Z168 NaN 15.6062|NaN NaN 17.371 17.4898 19.4533 18.1204
2239 |PTPRF-interacting protein alpha 1 OS=Rattus norvegicus OX=10116 GN=Ppfial PE=1 SV=1 Ppfial AOA0G2K3L9 16.9105 18.7688 15.9462 18.3676 17.236 18.0067 17.2995 17.1895
2240 |Pulmonary surfactant-associated protein B OS=Rattus norvegicus OX=10116 GN=Sftpb PE=2 SV=1 Sftpb P22355 19.3258 18.4574 18.3865 19.4655|NaN 16.5964 16.3085 15.5412
2241 |Pulmonary surfactant-associated protein D OS=Rattus norvegicus OX=10116 GN=Sftpd PE=1 SV=1 Sftpd AO0AO0G2JUF5 18.3687 18.5723 17.5291 16.8158 15.6967|NaN NaN NaN

2242 |Pumilio RNA-binding family member 1 OS=Rattus norvegicus OX=10116 GN=Pum1I PE=1 SV=2 Puml D3Z8L5 NaN NaN NaN NaN 18.5471 19.0411 18.7898 18.2522
2243 |Purine nucleoside phosphorylase OS=Rattus norvegicus OX=10116 GN=Pnp PE=1 SV=1 Pnp P85973 NaN 17.474 17.3807 16.896 16.3413 16.1271 16.4833 15.9573
2244 |Putatative 28 kDa protein, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Pnol PE=1 SV=1 Pnol R9PXS8 NaN NaN NaN NaN NaN NaN NaN NaN

2245 |PYM homolog 1, exon junction complex-associated factor OS=Rattus norvegicus OX=10116 GN=Pym1I PE=1 SV=1 Pym1l D3ZGY1 NaN NaN NaN NaN NaN 18.959 17.4064 17.8354
2246 |Pyridoxal-dependent decarboxylase domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Pdxdcl PE=1 SV=1 Pdxdcl G3V6B0 17.2456 17.563 17.0113 17.323 20.9107 20.8925 20.8594 20.6505
2247 |Pyrophosphatase (inorganic) 1 OS=Rattus norvegicus OX=10116 GN=Ppal PE=1 SV=1 Ppal F7EPH4 19.4754 18.8095 19.0292 19.5944 20.9874 20.804 21.4757 20.9514
2248 |Pyrroline-5-carboxylate reductase 3 OS=Rattus norvegicus OX=10116 GN=Pycr3 PE=2 SV=1 Pycr3 Q5PQJ6 17.8945 18.6059 18.4719 18.8531 24.7881 24.1328 24.3364 24.1332
2249 |Pyruvate dehydrogenase E1 component subunit alpha OS=Rattus norvegicus OX=10116 GN=Pdhal PE=1 SV=1 Pdhal A0A0G2JW90 18.1621 18.3711 18.2057 18.377 18.6986 21.0878 20.7708 20.8166
2250 |Pyruvate dehydrogenase E1 component subunit beta, mitochondrial OS=Rattus norvegicus OX=10116 GN=Pdhb PE=1 SV=1 Pdhb A0A0G2KAM3 18.2987 18.1326 18.4815 19.0321 19.5568 21.1992 20.9821 20.6757
2251 |Pyruvate kinase OS=Rattus norvegicus OX=10116 GN=Pkm PE=1 SV=1 Pkm AO0A0G2JVG3 17.8739 18.1425 18.5875 18.728 20.6053 19.1302 19.5731 19.7182
2252 |Pyruvate kinase PKLR OS=Rattus norvegicus OX=10116 GN=Pklr PE=1 SV=2 Pklr P12928 20.7957 19.3432 20.0982 19.9943 17.259 16.9914 16.7378 16.889
2253 |Pyruvate kinase PKM OS=Rattus norvegicus OX=10116 GN=Pkm PE=1 SV=3 Pkm P11980 22.5241 22.5492 22.5472 22.6965 25.2502 24.5065 24.9767 24.8964
2254 |R3H domain-containing 1 OS=Rattus norvegicus OX=10116 GN=R3hdm1 PE=1 SV=1 R3hdm1 FILNT3 NaN NaN NaN NaN NaN NaN NaN NaN

2255 |R3H domain-containing 2 OS=Rattus norvegicus OX=10116 GN=R3hdm2 PE=1 SV=1 R3hdm2 AOAO0G2K4E8 [NaN NaN NaN NaN 17.8083 18.0542 18.1264 17.7426
2256 |Rab GDP dissociation inhibitor alpha OS=Rattus norvegicus OX=10116 GN=Gdil PE=1 SV=1 Gdil P50398 NaN 16.567 16.9598|NaN 17.5271 18.5965 18.0507 18.0707
2257 |Rab GDP dissociation inhibitor beta OS=Rattus norvegicus OX=10116 GN=Gdi2 PE=1 SV=2 Gdi2 P50399 19.3668 20.4569 19.8862 19.3515 21.8878 21.8202 219114 21.8627
2258 |RAB GTPase-activating protein 1-like OS=Rattus norvegicus OX=10116 GN=Rabgap1l PE=1 SV=1 Rabgapl1l D3ZKH6 NaN NaN NaN 14.8871 17.7729 17.216 18.2665 17.6975
2259 |Rab GTPase-binding effector protein 1 OS=Rattus norvegicus OX=10116 GN=Rabepl PE=1 SV=1 Rabepl G3V9J7 15.2177|NaN NaN NaN NaN 18.4123 18.4982|NaN

2260 |Rab GTPase-binding effector protein 2 OS=Rattus norvegicus OX=10116 GN=Rabep2 PE=1 SV=1 Rabep2 Q5EBC7 20.952 20.3975 21.0862 20.6451 18.5907 18.7842 17.5799 17.2828
2261 |RAB, member RAS oncogene family-like 6 OS=Rattus norvegicus OX=10116 GN=Rabl6 PE=1 SV=1 Rabl6 D3ZKQ4 14.6201 13.8783|NaN NaN 20.2485 19.4016 19.4696 18.859
2262 |RAB10, member RAS oncogene family OS=Rattus norvegicus OX=10116 GN=Rab10 PE=1 SV=1 Rab10 Q5RKJ9 19.0743 19.493 20.0681 19.1544 23.8498 23.4497 23.636 23.4335
2263 |RAB11 family-interacting protein 5 OS=Rattus norvegicus OX=10116 GN=Rab11fip5 PE=1 SV=1 Rab11fip5 A0A0G2K1IW1 |NaN NaN NaN NaN 19.32 19.0758 18.6592 16.328
2264 |RAB14, member RAS oncogene family OS=Rattus norvegicus OX=10116 GN=Rab14 PE=1 SV=1 Rab14 BOBMWO 18.7354 18.8692 17.9442 18.9734 23.4478 22.4501 22.6268 22.3664
2265 |RAB2, member RAS oncogene family-like OS=Rattus norvegicus OX=10116 GN=Rgl2 PE=1 SV=1 Rgl2 Q6MGC5 NaN NaN NaN NaN 19.1875 19.2874 19.3881 17.894
2266 |RAB22A, member RAS oncogene family OS=Rattus norvegicus OX=10116 GN=Rab22a PE=1 SV=1 Rab22a BOBN19 16.1614 16.0711 16.0284 19.1593 21.1859 20.7047 21.0945 20.6052
2267 |RAB23, member RAS oncogene family OS=Rattus norvegicus OX=10116 GN=Rab23 PE=4 SV=1 Rab23 D3ZRM5 NaN NaN NaN NaN NaN NaN NaN NaN

2268 |RAB2B, member RAS oncogene family OS=Rattus norvegicus OX=10116 GN=Rab2b PE=1 SV=1 Rab2b Q3B7V5 NaN NaN NaN NaN 16.8574 18.7742 19.2188 19.19
2269 |RAB3A interacting protein (Rabin3) OS=Rattus norvegicus OX=10116 GN=Rab3ip PE=1 SV=1 Rab3ip Al1L127 16.0655 15.5845 16.5086|NaN 18.5431 19.6482 19.4114 19.6401
2270 |RAB5B, member RAS oncogene family OS=Rattus norvegicus OX=10116 GN=Rab5b PE=1 SV=1 Rab5b AIL1J8 18.4427 19.0675 19.2695 19.5648 24.0055 23.1467 23.4766 23.4438
2271 |RAB5C, member RAS oncogene family OS=Rattus norvegicus OX=10116 GN=Rab5c PE=1 SV=1 Rab5c BOBNK1 NaN NaN 16.1782|NaN 22.4377 21.7603 22.0537 21.9858
2272 |Rac family small GTPase 2 OS=Rattus norvegicus OX=10116 GN=Rac2 PE=1 SV=1 Rac2 Q5U1Y2 17.8764 16.8768 17.8 17.3486 20.146 20.1385 19.9969 19.8557
2273 |RAC-alpha serine/threonine-protein kinase OS=Rattus norvegicus OX=10116 GN=Akt1 PE=1 SV=1 Aktl P47196 16.7353 16.805 14.3368 15.2034 21.3056 21.2848 21.1714 21.148
2274 |RAD23 homolog A, nucleotide excision repair protein OS=Rattus norvegicus OX=10116 GN=Rad23a PE=1 SV=1 Rad23a A0AO0G2K7M2 15.8921|NaN NaN 14.7645 20.0859 18.8217 19.4616 19.3299
2275 |Radixin OS=Rattus norvegicus OX=10116 GN=Rdx PE=1 SV=2 Rdx E9PT65 20.6494 22.1292 19.9005 20.8724 21.6734 21.8771 21.4809 21.7311
2276 |RAF proto-oncogene serine/threonine-protein kinase OS=Rattus norvegicus OX=10116 GN=Rafl PE=1 SV=1 Rafl P11345 NaN NaN NaN NaN 19.9 20.0816 20.1723 19.3128
2277 |Ragulator complex protein LAMTOR1 OS=Rattus norvegicus OX=10116 GN=Lamtorl PE=1 SV=1 Lamtorl Q6P791 20.4436 20.2145 19.9456 19.8203 18.7348 19.3315 18.5727 18.708
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2278 |Ragulator complex protein LAMTOR3 OS=Rattus norvegicus OX=10116 GN=Lamtor3 PE=2 SV=1 Lamtor3 Q50204 NaN NaN NaN NaN 17.0851 16.337 17.2259 17.1343
2279 |Ral GTPase-activating protein subunit beta OS=Rattus norvegicus OX=10116 GN=Ralgapb PE=1 SV=2 Ralgapb R9PXV2 NaN 15.0216 14.447|NaN 17.7848 16.9648 17.592 17.2467
2280 |RALBPI-associated Eps domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Repsl PE=1 SV=1 Repsl AOA0G2JZY3 [NaN 14.9955|NaN NaN NaN 16.8938|NaN 16.0093
2281 [RAN GTPase-activating protein 1 OS=Rattus norvegicus OX=10116 GN=Rangap1 PE=1 SV=2 Rangapl FIMAAS 16.8853 15.1804 16.853 17.5399 21.5164 21.1407 21.701 21.7972
2282 |RAN-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Ranbpl PE=1 SV=1 Ranbpl D4A2G9 16.4766 18.1879 17.0012 17.606 21.5917 20.8739 21.5192 21.4094
2283 |RAN-binding protein 10 OS=Rattus norvegicus OX=10116 GN=Ranbp10 PE=1 SV=2 Ranbp10 D3Z7775 NaN NaN NaN NaN NaN NaN NaN NaN

2284 |RAN-binding protein 3 OS=Rattus norvegicus OX=10116 GN=Ranbp3 PE=1 SV=2 Ranbp3 MOR5Q3 NaN 15.9431 16.2849 16.5083 21.6784 21.5467 21.5748 20.9252
2285 |Rap guanine nucleotide exchange factor 1 OS=Rattus norvegicus OX=10116 GN=Rapgefl PE=1 SV=3 Rapgefl FIM8L9 14.4185 14.2146 15.2005|NaN 18.1982 18.3752 18.3247 18.266
2286 [RAP1 GTPase-activating protein 2 OS=Rattus norvegicus OX=10116 GN=Raplgap2 PE=1 S§V=1 Raplgap2 A0A0G2K0S7 14.295 14.4341|NaN NaN 18.1966 16.8017 17.7415 17.54
2287 |RAP1, GTP-GDP dissociation stimulator 1 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Raplgdsl PE=[ Raplgdsl A0A0G2K1D2 18.1281 19.3053 17.8483 19.0264 19.0122 20.3017 21.0169 20.4834
2288 |Ras association (RalGDS/AF-6) and pleckstrin homology domains 1 OS=Rattus norvegicus OX=10116 GN=Raph1 PE=1 SV=] Raphl D4ADX8 20.9531 21.7307 20.6192 19.5507 21.6414 22.527 22.1585 22.2826
2289 |Ras GTPase-activating protein 1 OS=Rattus norvegicus OX=10116 GN=Rasal PE=3 SV=1 Rasal P50904 16.9352|NaN 16.8163|NaN 16.1635 16.5808 16.8562 16.442
2290 |Ras homolog family member C OS=Rattus norvegicus OX=10116 GN=Rhoc PE=1 SV=1 Rhoc B2RYPO 14.8562|NaN NaN NaN 17.6846 18.5029 18.8604 18.5511
2291 |Ras homolog family member G OS=Rattus norvegicus OX=10116 GN=Rhog PE=1 SV=1 Rhog Q32PX6 18.1378 18.1569 17.6134 17.2989 19.8252 20.305 19.798 20.1386
2292 |Ras interacting protein 1 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Rasipl PE=1 SV=1 Rasipl B5DF05 NaN NaN NaN NaN NaN NaN NaN NaN

2293 |RAS protein activator-like 2 OS=Rattus norvegicus OX=10116 GN=Rasal2 PE=1 SV=1 Rasal2 AOAOG2JTA7 18.0978 17.867 18.8526 16.4065 20.9992 22.0456 21.5036 21.2456
2294 |RAS related protein 2a OS=Rattus norvegicus OX=10116 GN=Rap2a PE=4 SV=1 Rap2a AOAO0G2JTW1 [NaN NaN NaN NaN NaN NaN NaN NaN

2295 [Ras suppressor protein 1 OS=Rattus norvegicus OX=10116 GN=Rsul PE=1 §V=3 Rsul D4AS8F2 18.9108 18.2513 18.1233 17.6903 22.251 21.6308 21.6422 21.6694
2296 |RAS-related 2 OS=Rattus norvegicus OX=10116 GN=Rras2 PE=1 SV=1 Rras2 Q5BJUO 17.6784 16.8824 17.7977 18.1517 21.1671 21.268 21.11 20.6343
2297 |Ras-related C3 botulinum toxin substrate 1 OS=Rattus norvegicus OX=10116 GN=Racl PE=1 SV=1 Racl Q6RUV5 21.8796 21.8864 21.8488 21.4155 23.4758 22.7754 22.702 22.7497
2298 |Ras-related GTP-binding protein B OS=Rattus norvegicus OX=10116 GN=RragB PE=1 SV=1 RragB Q63487 NaN NaN NaN NaN NaN NaN NaN NaN

2299 |Ras-related protein Rab-11A OS=Rattus norvegicus OX=10116 GN=Rabl1a PE=1 SV=3 Rablla P62494 NaN NaN 15.5626|NaN 17.2092 16.6682 17.1106 17.036
2300 |Ras-related protein Rab-11B OS=Rattus norvegicus OX=10116 GN=Rab11b PE=1 SV=4 Rabl1b 035509 20.8861 20.8074 20.0191 19.7316 25.2231 24.8428 24.8788 24.7303
2301 |Ras-related protein Rab-12 OS=Rattus norvegicus OX=10116 GN=Rab12 PE=1 SV=2 Rab12 P35284 17.0632 17.3339 17.41 16.618 21.3313 20.568 20.4211 20.6878
2302 |Ras-related protein Rab-13 OS=Rattus norvegicus OX=10116 GN=Rab13 PE=1 SV=2 Rab13 P35286 18.6804 14.9739 17.0721|NaN 20.4815 19.3108 19.1414 18.9415
2303 |Ras-related protein Rab-18 OS=Rattus norvegicus OX=10116 GN=Rab18 PE=2 SV=1 Rab18 QS5EB77 18.1256 17.4472 16.7018 17.9754 21.2584 21.4266 20.7138 20.1517
2304 |Ras-related protein Rab-1A OS=Rattus norvegicus OX=10116 GN=Rab1A PE=1 SV=3 Rabla Q6NYB7 21.8653 22.0795 21.4411 22.0776 25.6287 25.1486 25.4422 25.4655
2305 |Ras-related protein Rab-21 OS=Rattus norvegicus OX=10116 GN=Rab21 PE=2 SV=1 Rab21 Q6AXT5 NaN 14.6394 14.2442 15.9636 21.4994 21.0998 21.4556 19.9516
2306 |Ras-related protein Rab-27B OS=Rattus norvegicus OX=10116 GN=Rab27b PE=2 SV=3 Rab27b Q99P74 NaN 16.5389 16.6677 16.7397|NaN NaN NaN NaN

2307 |Ras-related protein Rab-28 OS=Rattus norvegicus OX=10116 GN=Rab28 PE=2 SV=1 Rab28 P51158 NaN NaN NaN NaN 19.8786 18.3137 19.0393 19.0031
2308 |Ras-related protein Rab-2A OS=Rattus norvegicus OX=10116 GN=Rab2a PE=2 SV=1 Rab2a P05712 18.952 18.2942 17.8483 19.585 22.5715 21.9304 22.3689 22.4726
2309 |Ras-related protein Rab-34 OS=Rattus norvegicus OX=10116 GN=Rab34 PE=2 SV=1 Rab34 Q5U1Y1 NaN NaN NaN NaN 15.6195|NaN 15.3938 15.8439
2310 |Ras-related protein Rab-35 OS=Rattus norvegicus OX=10116 GN=Rab35 PE=1 SV=1 Rab35 Q5U316 18.7486 18.8704 19.4095 19.3336 20.7153 20.3013 20.8917 20.4746
2311 |Ras-related protein Rab-3A OS=Rattus norvegicus OX=10116 GN=Rab3a PE=1 SV=1 Rab3a P63012 19.6116 17.6967|NaN 16.0427 21.255 20.6681 21.1557 21.0437
2312 |Ras-related protein Rab-4A OS=Rattus norvegicus OX=10116 GN=Rab4a PE=1 SV=3 Rab4a P05714 17.9029 18.1319 18.2233 17.4312 20.9989 21.2093 20.6662 20.7158
2313 |Ras-related protein Rab-5A OS=Rattus norvegicus OX=10116 GN=Rab5a PE=2 SV=1 Rab5a MORC99 15.5741 16.2144 16.726(NaN 21.4923 20.5264 21.0204 21.0188
2314 |Ras-related protein Rab-6A OS=Rattus norvegicus OX=10116 GN=Rab6a PE=1 SV=2 Rab6a QIWVBI1 19.5381 18.5753 18.8397 18.539 22.9235 23.0443 22.9993 23.0728
2315 |Ras-related protein Rab-7a OS=Rattus norvegicus OX=10116 GN=Rab7a PE=1 SV=2 Rab7a P09527 18.8718 19.7428 19.2101 19.0687 24.0061 23.6588 23.6404 23.4814
2316 |Ras-related protein Rab-8A OS=Rattus norvegicus OX=10116 GN=Rab8a PE=1 SV=2 Rab8a P35280 18.8014 17.9426 18.6044 17.5895 21.4171 20.9 20.8012 21.0026
2317 |Ras-related protein Rab-8B OS=Rattus norvegicus OX=10116 GN=Rab8b PE=1 SV=1 Rab8b P70550 16.7746 17.8281 18.2841 17.1892 18.5385 19.2471 18.0039 18.4516
2318 |Ras-related protein Rab-9A OS=Rattus norvegicus OX=10116 GN=Rab%a PE=1 SV=2 Rab%a Q99P75 NaN 17.9424|NaN 18.3571 17.6258 17.1783 17.3854 17.0105
2319 |Ras-related protein Ral-A OS=Rattus norvegicus OX=10116 GN=Rala PE=1 SV=1 Rala P63322 18.2724 18.7116 18.7771 18.7767 21.4323 21.9682 21.5201 21.0148
2320 |Ras-related protein Ral-B OS=Rattus norvegicus OX=10116 GN=Ralb PE=2 SV=1 Ralb P36860 18.748 18.4401 18.4949 18.4774 19.3897 20.7011 20.2495 20.5292
2321 |Ras-related protein Rap-1A OS=Rattus norvegicus OX=10116 GN=Rapla PE=1 SV=1 Rapla P62836 16.5461 17.3065 17.21 18.9382 20.2367 19.8666 19.1948 20.2781
2322 |Ras-related protein Rap-1b OS=Rattus norvegicus OX=10116 GN=Rap1b PE=1 SV=2 Raplb Q62636 21.7648 21.9195 21.981 21.9406 22.8941 23.0829 23.0015 23.1274
2323 |Ras-related protein R-Ras OS=Rattus norvegicus OX=10116 GN=Rras PE=1 SV=1 Rras D3Z8L7 NaN NaN 14.9934|NaN 18.7971 18.8177 17.7673 18.6679
2324 |RBR-type E3 ubiquitin transferase OS=Rattus norvegicus OX=10116 GN=Arih1 PE=1 SV=1 Arihl D3ZXL1 18.6576|NaN NaN NaN 17.1108 16.0657 17.6495|NaN

2325 |RBR-type E3 ubiquitin transferase OS=Rattus norvegicus OX=10116 GN=Rnf14 PE=1 SV=1 Rnf14 Q3ZAU6 NaN 15.3941 15.2217|NaN 19.5154 19.272 19.6134 19.392
2326 |RCG20041, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Tceal5 PE=4 SV=1 Tceal5 MORDJ7 NaN NaN NaN NaN 18.9289 18.7621 18.5942 17.9526
2327 |[RCG20603 OS=Rattus norvegicus OX=10116 GN=Serpina3c PE=3 SV=1 Serpina3c AO0A0G2JSK1 24.5278 24.6972 25.2626 25.3004 21.9572 20.7859 21.2668 21.6792
2328 |RCG20801, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Vipas39 PE=1 SV=1 Vipas39 AOA0G2K5Y1 17.85 17.0354 17.175 17.4151 15.1175 15.5431 14.6862 13.9309
2329 |RCG23282, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Sec61g PE=1 SV=1 Sec6lg B5DEL7 NaN NaN NaN NaN NaN 18.2491|NaN NaN

2330 |RCG25591, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Stt3b PE=1 SV=1 Stt3b B2RYD7 NaN 13.6725|NaN NaN 18.1371 17.3829 16.6901|NaN
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2331 |RCG25684, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Tmod3 PE=1 SV=1 Tmod3 Q6AXW?2 NaN NaN NaN NaN 17.7017 17.9097 17.2361 17.3207
2332 |RCG27500, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Snrpb2 PE=1 SV=1 Snrpb2 B5DEQ4 NaN NaN NaN NaN 19.7646 18.1421 18.8013 18.7844
2333 |RCG30099, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Tex52 PE=4 SV=1 Tex52 D4ABA3 19.4892 19.0752 19.335 19.8971 17.9416 16.836 17.7146 17.3695
2334 |RCG31049, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Smim1 PE=1 SV=2 Smiml F1Me654 17.1508|NaN 16.4171|NaN 17.6834 18.4077 17.6012 18.0576
2335 |RCG31390 OS=Rattus norvegicus OX=10116 GN=Sfn PE=3 SV=1 Sfn G3V9A3 NaN 17.5008|NaN 14.0026|NaN NaN NaN NaN

2336 |RCG31562, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Tardbp PE=1 SV=1 Tardbp 16L9G6 17.8321 16.3814 16.6679 18.0667 21.767 20.7442 20.8672 21.1262
2337 |RCG32249 OS=Rattus norvegicus OX=10116 GN=Ube2c PE=3 SV=1 Ube2c D3ZUW6 NaN 14.368NaN NaN 19.6977 18.762 19.7792 19.3371
2338 |RCG33491, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Zfp207 PE=1 SV=1 Zfp207 Q498C9 NaN NaN NaN NaN NaN 16.8403 18.2336 16.5146
2339 |RCG35421, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Tnipl PE=4 SV=1 Tnipl D3ZHV1 NaN NaN NaN NaN 17.9989 17.2371 17.5261 17.3036
2340 |RCG35999, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Smtn PE=1 SV=1 Smtn D4ABAS5 15.3188|NaN 15.7138|NaN 19.5911 19.027 19.2108 19.1889
2341 |RCG37250, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Romol PE=1 SV=1 Romol D4A742 NaN NaN NaN NaN 17.0129 17.279 17.5033 17.2577
2342 |RCG37481, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Rbm12 PE=1 SV=1 Rbm12 Q6XLI7 NaN 14.9426|NaN 17.9869 19.58 18.2336 18.0597 16.8267
2343 |RCG39455, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Tsku PE=4 SV=1 Tsku G3V8X6 NaN NaN NaN NaN NaN NaN NaN NaN

2344 |RCG39700, isoform CRA_d OS=Rattus norvegicus OX=10116 GN=Rab6a PE=1 SV=1 Rabé6a AOAOH2UHPY9 |NaN NaN NaN NaN NaN NaN NaN NaN

2345 |RCG40648, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Sec23ip PE=1 SV=1 Sec23ip G3V8Q38 19.9739 19.3786 18.6366 20.1676 22.6854 22.2005 22.1236 22.1353
2346 |RCG41580, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Rpl22l1 PE=2 SV=1 Rpl2211 B2RZD5 15.7289 15.9427|NaN NaN 20.4066 20.4366 20.1626 20.1697
2347 |RCG43947 OS=Rattus norvegicus OX=10116 GN=Txndc5 PE=1 SV=1 Txndc5 D377C1 16.0527 16.0815 16.6087 17.2502 19.1753 20.393 19.6829 20.854
2348 |RCG45489, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Stom PE=1 SV=1 Stom Q5X104 19.0993 19.0818 18.4234 19.0436 17.8928 17.7235 16.6865 17.8544
2349 |RCG48149, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=LOC100363782 PE=1 SV=1 Rablb G3V6HO0 18.5813 18.2595 19.2207 17.9928 23.0833 22.7021 22.6416 22.7252
2350 |RCG48672 OS=Rattus norvegicus OX=10116 GN=Snrpf PE=1 SV=1 Snrpf D4AAT4 NaN NaN NaN NaN 18.6853 18.0388 18.4729|NaN

2351 [RCG49713 OS=Rattus norvegicus OX=10116 GN=Tceanc PE=4 SV=1 Tceanc D4AEK4 19.8085|NaN NaN NaN 18.0529 17.0805 17.7702 17.2246
2352 [RCG49849 OS=Rattus norvegicus OX=10116 GN=Vasn PE=1 SV=1 Vasn D3ZAE6 17.7375 15.4142 15.5882|NaN NaN NaN NaN NaN

2353 |RCG52686 OS=Rattus norvegicus OX=10116 GN=Upklb PE=3 SV=1 Upklb AOAOH2UHB6 |NaN NaN NaN NaN 18.9886 18.4979 18.3175 16.3732
2354 |RCG52996, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Tfg PE=1 SV=1 Tfg Q6AYRI1 18.5299 18.1534 18.5858 17.4554 22.0993 21.0394 21.2823 22.1949
2355 |RCG53953, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=LOC103690005 PE=1 SV=1 Tbeb QI1RP74 17.2092 17.5024 18.1661 17.4658 21.866 21.1822 21.7099 21.6559
2356 |RCG55135, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=TInl PE=1 SV=1 Tinl G3V852 23.8504 23.7877 24.346 23.7249 26.1471 26.3274 26.4518 26.1819
2357 [RCG55706 OS=Rattus norvegicus OX=10116 GN=Stam PE=1 SV=1 Stam B5DF55 15.9088 13.5703 16.0423 15.6161 21.2491 20.4903 20.545 20.508
2358 |RCG56113, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Smyd1 PE=4 SV=1 Smyd1 D4A3D2 14.9665 15.0842 16.1493 16.1532|NaN 18.5704 19.1219 18.5373
2359 |RCG57812, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Slk PE=1 SV=1 Slk G3V7I8 20.506 20.0419 20.5598 20.9994 22.4403 22.8342 22.7123 22.5985
2360 |RCG58353, isoform CRA_e OS=Rattus norvegicus OX=10116 GN=Trappc4 PE=1 SV=1 Trappc4 AO0A0G2JSL2 13.7281|NaN NaN NaN 16.3212 16.185(NaN NaN

2361 |RCG59826 OS=Rattus norvegicus OX=10116 GN=Tabl PE=1 SV=1 Tabl AOAOQUIRRU5 |NaN 14.276|NaN 15.6863 18.5725 17.5808 17.9559 18.1191
2362 |RCG61099, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Srsf3 PE=1 SV=1 Srsf3 QOZFS8 NaN NaN NaN NaN 18.156 19.7625 18.845 18.8808
2363 |RCG61894, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Strn PE=1 SV=1 Strn G3Ve6L8 13.8063 15.2651 15.2215|NaN 20.229 20.3871 20.3997 20.1471
2364 |RCG62582, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Ubap2l PE=1 SV=2 Ubap2l E9PTR4 NaN NaN NaN 16.2446 20.9919 20.4348 20.4846 20.4808
2365 [RCG63041 OS=Rattus norvegicus OX=10116 GN=LOC684509 PE=4 SV=1 LOC684509 MORB63 NaN NaN NaN NaN 16.6378 18.4776 18.0781 17.7674
2366 |RCSD domain containing 1 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Rcsd1 PE=1 SV=1 Resdl AO0A0G2K714 16.8179 17.3684 17.1258 17.553 23.0102 21.6487 21.9855 21.909
2367 |Receptor expression-enhancing protein 5 OS=Rattus norvegicus OX=10116 GN=Reep5 PE=1 SV=1 Reep5 B2RZ37 19.6161 20.0849 19.6614 17.3729 21.7412 22.0574 21.6051 21.9148
2368 |Receptor of activated protein C kinase 1 OS=Rattus norvegicus OX=10116 GN=Rackl PE=1 SV=3 Rackl P63245 18.5895 18.9544 18.222 19.438 19.8185 23.7237 23.5502 23.4229
2369 |Receptor protein-tyrosine kinase OS=Rattus norvegicus OX=10116 GN=Egfr PE=1 SV=1 Egfr G3V6K6 18.274 18.7034 18.7441 17.9519 18.2866 18.5334 18.0016 18.5981
2370 |Receptor-type tyrosine-protein phosphatase alpha OS=Rattus norvegicus OX=10116 GN=Ptpra PE=1 SV=1 Ptpra AOAO0G2JVRO |NaN 14.1267 14.3337|NaN 16.4609 15.806 15.6557 15.8101
2371 |Receptor-type tyrosine-protein phosphatase C OS=Rattus norvegicus OX=10116 GN=Ptprc PE=1 SV=2 Ptprc P04157 NaN NaN NaN NaN NaN NaN NaN NaN

2372 |Reelin OS=Rattus norvegicus OX=10116 GN=Reln PE=4 SV=3 Reln F1LZI17 19.3853 19.3854 19.1076 19.1715 18.7569 17.963 18.7459 18.3207
2373 |Regulation of nuclear pre-mRNA domain-containing 1A OS=Rattus norvegicus OX=10116 GN=Rprdla PE=1 SV=1 Rprdla D4AAU4 NaN NaN NaN NaN 14.1608 13.8552 14.7626 13.8531
2374 |Regulation of nuclear pre-mRNA domain-containing 1B OS=Rattus norvegicus OX=10116 GN=Rprd1lb PE=1 SV=1 Rprdlb B5DEKO 17.0317 15.6769|NaN NaN 17.9733 16.394 16.7184 16.9998
2375 |Regulator of G-protein signalling 3, isoform CRA_c OS=Rattus norvegicus OX=10116 GN=Rgs3 PE=1 SV=3 Rgs3 G3VIQ2 NaN NaN NaN NaN NaN NaN NaN NaN

2376 |Regulatory-associated protein of MTOR, complex 1 OS=Rattus norvegicus OX=10116 GN=Rptor PE=1 SV=2 Rptor D3ZDU2 16.3893 16.4095 17.4858 16.3839 18.9857 19.2901 19.7684 19.7655
2377 |Renin receptor OS=Rattus norvegicus OX=10116 GN=Atp6ap2 PE=2 SV=1 Atp6ap2 Q6AXS4 19.1479 15.7682 19.2502 18.7943|NaN 17.6325 17.1568|NaN

2378 |Replication factor C (Activator 1) 3 OS=Rattus norvegicus OX=10116 GN=Rfc3 PE=1 SV=1 Rfc3 Q5M830 NaN NaN NaN NaN 17.1723|NaN 17.277|NaN

2379 |Replication factor C (Activator 1) 5 OS=Rattus norvegicus OX=10116 GN=Rfc5 PE=1 SV=1 Rfc5 B5DF29 NaN NaN NaN NaN 17.2979 17.0722 16.7627 16.2887
2380 |Replication factor C subunit 2 OS=Rattus norvegicus OX=10116 GN=Rfc2 PE=2 SV=1 Rfc2 Q641W4 NaN NaN NaN NaN 17.7582 17.0814 17.9019 16.9993
2381 |Replication protein A 32 kDa subunit OS=Rattus norvegicus OX=10116 GN=Rpa2 PE=2 SV=2 Rpa2 Q63528 NaN 15.5428|NaN NaN 20.2094 18.4795 19.2314 19.7688
2382 |Replication protein A subunit OS=Rattus norvegicus OX=10116 GN=Rpal PE=1 SV=1 Rpal AOA0G2KAT3 16.4043 16.3581 16.4765|NaN 21.3146 20.9223 21.168 20.4803
2383 |Resistance to inhibitors of cholinesterase 8 homolog A (C. elegans) OS=Rattus norvegicus OX=10116 GN=Ric8a PE=1 SV=1 Ric8a B1H241 NaN NaN NaN NaN 18.199 17.8555 17.2666 17.9637
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2384 [Resistin OS=Rattus norvegicus OX=10116 GN=Retn PE=2 SV=1 Retn Q8K4J7 19.8802 19.2442 18.1855 17.3762 15.6237 15.9473 16.275 15.8047
2385 |Resistin-like gamma OS=Rattus norvegicus OX=10116 GN=Retnlg PE=2 SV=1 Retnlg G3V686 17.0862 15.1526 16.9261|NaN NaN NaN 16.4747|NaN

2386 |Reticulocalbin 1 OS=Rattus norvegicus OX=10116 GN=Rcnl PE=1 SV=1 Renl D3ZUBO 19.839 19.8694 20.0155 19.0477 19.1659 19.9072 20.0659 20.4454
2387 |Reticulocalbin-3 OS=Rattus norvegicus OX=10116 GN=Rcn3 PE=1 SV=1 Ren3 AO0A0G2K022 |NaN NaN NaN NaN NaN NaN NaN NaN

2388 |Reticulon OS=Rattus norvegicus OX=10116 GN=Rtn4 PE=1 SV=1 Rtn4 FILQN3 19.1797 19.9401 19.8684 19.6359 23.2648 24.1367 23.4256 23.5556
2389 |Reticulon-1 OS=Rattus norvegicus OX=10116 GN=Rtnl PE=1 SV=1 Rtnl Q64548 NaN NaN NaN NaN NaN NaN NaN NaN

2390 |Reticulon-3 OS=Rattus norvegicus OX=10116 GN=Rtn3 PE=1 SV=1 Rtn3 Q6RJR6 17.8942 17.8604 17.4432 17.2933 20.0629 20.9798 19.8913 20.0073
2391 |Retinal dehydrogenase 1 OS=Rattus norvegicus OX=10116 GN=Aldhlal PE=1SV=3 Aldhlal P51647 16.4548 17.8918 15.2638|NaN 16.5517 16.8003 | NaN NaN

2392 |Retinal dehydrogenase 2 OS=Rattus norvegicus OX=10116 GN=Aldhla2 PE=1 SV=2 Aldhla2 Q63639 15.0055 14.5769|NaN NaN 16.4176 16.7052|NaN 17.0648
2393 |Retinol-binding protein 4 OS=Rattus norvegicus OX=10116 GN=Rbp4 PE=1 SV=1 Rbp4 P04916 22.7249 22.1527 22.9329 22.25 23.535 19.4187 19.6477 17.6904
2394 [RGD1563325 protein OS=Rattus norvegicus OX=10116 GN=Tmem263 PE=1 SV=1 Tmem263 B2RZ08 20.6076 20.7269 21.0194 20.6406 23.1219 23.4039 23.5337 23.3709
2395 |Rho family-interacting cell polarization regulator 1 OS=Rattus norvegicus OX=10116 GN=Riporl PE=1 SV=1 Riporl AO0AO0G2JVR9 16.5394 16.6356 14.499 16.4048 20.7978 20.9784 20.384 19.4578
2396 |Rho family-interacting cell polarization regulator 2 OS=Rattus norvegicus OX=10116 GN=Ripor2 PE=1 SV=1 Ripor2 Q7TP54 20.9376 20.4024 20.2757 20.7946 21.4686 20.9882 21.0564 20.7435
2397 |Rho GDP dissociation inhibitor beta OS=Rattus norvegicus OX=10116 GN=Arhgdib PE=1 SV=1 Arhgdib Q5M860 15.7829 16.122 14.5588 15.2891|NaN NaN NaN NaN

2398 |Rho GDP-dissociation inhibitor 1 OS=Rattus norvegicus OX=10116 GN=Arhgdia PE=1 SV=1 Arhgdia Q5X173 20.3007 20.2444 20.5949 20.4583 23.746 22.9987 23.2639 23.4348
2399 |Rho GTPase activating protein 18 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Arhgap18 PE=1 SV=2 Arhgap18 FILXP8 NaN 15.7786 16.5215|NaN 19.9694 19.8425 20.0727 19.9789
2400 |Rho GTPase-activating protein 1 OS=Rattus norvegicus OX=10116 GN=Arhgapl PE=1 SV=1 Arhgapl D4A6C5 17.4534 18.3508 16.0722 17.018 25.1031 24.5245 24.9147 24.8532
2401 |Rho GTPase-activating protein 17 OS=Rattus norvegicus OX=10116 GN=Arhgap17 PE=1 SV=3 Arhgap17 FIM6X7 NaN 15.3305|NaN NaN 18.0112 18.1318 18.614 16.7396
2402 |Rho GTPase-activating protein 27 OS=Rattus norvegicus OX=10116 GN=Arhgap27 PE=1 SV=1 Arhgap27 F1LQ24 NaN NaN NaN NaN NaN NaN 16.8127 16.3869
2403 |Rho GTPase-activating protein 35 OS=Rattus norvegicus OX=10116 GN=Arhgap35 PE=1 SV=3 Arhgap35 D4ADS82 NaN NaN NaN NaN 17.7956 18.1132 16.7235 17.2218
2404 |Rho guanine nucleotide exchange factor (GEF) 17 OS=Rattus norvegicus OX=10116 GN=Arhgef17 PE=1 SV=1 'WGENE_1309{ AO0A0G2JXT9 21.291 20.5663 20.7398 18.8318 21.0226 19.7673 20.4494 20.4866
2405 |Rho guanine nucleotide exchange factor 1 OS=Rattus norvegicus OX=10116 GN=Arhgefl PE=2 SV=1 Arhgefl Q97116 16.5243 14.0109 14.3252|NaN 20.0543 19.7153 19.5078 18.6263
2406 |Rho guanine nucleotide exchange factor 12 OS=Rattus norvegicus OX=10116 GN=Arhgefl2 PE=1 SV=1 Arhgef12 AO0A0G2K860 18.5033 17.6439 19.0992 18.9883 17.2601 18.005 18.109 16.8406
2407 |Rho guanine nucleotide exchange factor 2 OS=Rattus norvegicus OX=10116 GN=Arhgef2 PE=1 SV=1 Arhgef2 AO0A0G2K0V4 18.6412 18.0699 19.6579 18.9219 20.7522 20.888 20.7376 20.0922
2408 |Rho guanine nucleotide exchange factor 6 OS=Rattus norvegicus OX=10116 GN=Arhgef6 PE=1 SV=3 Arhgef6 D3ZWQ8 14.5282 15.0858 | NaN 16.4004 19.3837 20.662 20.5694 20.034
2409 |Rho guanine nucleotide exchange factor 7 OS=Rattus norvegicus OX=10116 GN=Arhgef7 PE=1 SV=1 Arhgef7 A0A0G2QC21 22.0109 22.0093 22.0251 21.5097 25.3747 25.3799 25.6966 25.2933
2410 |Rho-associated protein kinase OS=Rattus norvegicus OX=10116 GN=Rockl PE=1 SV=3 Rockl D4A5S0 16.6781|NaN 15.1838|NaN 18.8636 17.8052 18.9226 18.6672
2411 |Rho-associated protein kinase OS=Rattus norvegicus OX=10116 GN=Rock2 PE=1 SV=1 Rock2 AO0A0G2K5N6 22.0734 22.8339 22.3591 21.8064 23.2574 23.0514 23.2038 22.9367
2412 |Ribonuclease 4 OS=Rattus norvegicus OX=10116 GN=Rnase4 PE=1 SV=1 Rnase4 055004 NaN 15.9041 16.3616|NaN 15.0769|NaN 15.0248|NaN

2413 |Ribonuclease inhibitor OS=Rattus norvegicus OX=10116 GN=Rnh1 PE=1 SV=1 Rnhl E2RUH2 19.5754 20.0927 20.6215 15.1494 21.8769 23.8528 24.0185 23.8372
2414 |Ribonucleoside-diphosphate reductase OS=Rattus norvegicus OX=10116 GN=Rrm1 PE=1 SV=1 Rrml Q502Q5 18.4092 17.8281 18.1208 18.3876 22.8682 219173 22.5522 224383
2415 |Ribonucleotide reductase M2 polypeptide OS=Rattus norvegicus 0X=10116 GN=LOC100359539 PE=1 SV=1 LOC100359539) D4A7M6 NaN NaN NaN NaN 19.1888 18.1498 18.4608 16.8652
2416 |Ribose-phosphate pyrophosphokinase I -like OS=Rattus norvegicus OX=10116 GN=LOC314140 PE=1 SV=1 LOC314140 A0A0G2JSV3 17.1604 17.4868 17.9211 17.7869 21.8149 21.6799 22.0458 21.5875
2417 |Ribosomal protein L37 OS=Rattus norvegicus OX=10116 PE=3 SV=2 D4A772_RAT D4A772 16.9763 17.8005 17.875 17.1314 20.7322 21.3134 21.0778 21.0238
2418 |Ribosomal protein $19-like2 OS=Rattus norvegicus OX=10116 GN=Rps1912 PE=4 SV=1 Rps19 AO0AOH2UI38 20.1709 20.6778 20.7707 19.9779 23.7145 25.2372 24.9544 24.9083
2419 |Ribosomal protein $27-like OS=Rattus norvegicus OX=10116 GN=LOC100362987 PE=3 SV=1 LOC100362987} MORA26 NaN NaN NaN NaN 22.9593 22.1751 21.8243 21.777
2420 |Ribosomal protein S6 kinase beta-1 OS=Rattus norvegicus OX=10116 GN=Rps6kbl PE=1 SV=1 Rps6kbl P67999 17.4262|NaN 17.1627 18.0471 17.8402 19.6182 19.6201 19.5493
2421 |Ribosomal protein S6 kinase OS=Rattus norvegicus OX=10116 GN=Rps6ka3 PE=1 SV=2 Rps6ka3 D3Z8E0 19.2648 20.2022 17.8443 18.9622 22.0542 21.396 22.0065 21.6329
2422 |Ribosomal protein S6 kinase OS=Rattus norvegicus OX=10116 GN=Rps6ka5 PE=1 SV=1 Rps6ka5 A0A0G2K366 20.0665 18.7068 18.9164 20.4531 19.075 18.6618 18.569 18.9492
2423 |Ribosomal protein S6 kinase OS=Rattus norvegicus OX=10116 GN=Rps6kb2 PE=1 SV=1 Rps6kb2 D4AE24 NaN NaN NaN NaN 16.7685 16.7876 16.6954 16.2438
2424 |Ribosome-binding protein 1 OS=Rattus norvegicus OX=10116 GN=Rrbp1 PE=1 SV=3 Rrbpl F1IM853 19.1836 19.2787 19.3437 18.3148 21.3043 21.8658 21.1282 21.294
2425 [RIKEN ¢cDNA 2310050C09 gene OS=Rattus norvegicus OX=10116 GN=LOC686143 PE=4 SV=3 LOC686143 F1IM6NO 19.103 19.2634 17.7151 16.2989|NaN 16.7335|NaN NaN

2426 |RILP-like protein 1 OS=Rattus norvegicus OX=10116 GN=Rilpll PE=1 SV=1 Rilpl1 D3ZUQ0 18.5974 18.2399 18.2487 18.4623 21.2994 21.2505 21.2821 21.1979
2427 |Ring finger protein 115 OS=Rattus norvegicus OX=10116 GN=Rnf115 PE=1 SV=2 Rnfl15 D3ZB9% NaN NaN NaN NaN 17.0823 17.5111|NaN 17.383
2428 |Ring finger protein 126 OS=Rattus norvegicus OX=10116 GN=Rnf126 PE=1 SV=1 Rnfl126 F7ESD4 NaN NaN NaN NaN 19.9249 18.4196 18.7869 19.2219
2429 |Ring finger protein 214 OS=Rattus norvegicus OX=10116 GN=Rnf214 PE=1 SV=3 Rnf214 D4A3V4 NaN NaN NaN NaN 18.7791 16.9995 17.864 17.7999
2430 |Ring finger protein 31 OS=Rattus norvegicus OX=10116 GN=Rnf31 PE=1 SV=2 Rnf31 E9PU29 16.9808 15.7684 15.4615|NaN 17.8415 18.4679 19.1395 18.4589
2431 |Ring-box 1 OS=Rattus norvegicus OX=10116 GN=Rbx1 PE=1 SV=1 Rbx1 Q498D8 NaN NaN NaN NaN 18.6618 18.5673 18.4878 18.399
2432 |RNA 3'-terminal phosphate cyclase OS=Rattus norvegicus OX=10116 GN=Rtca PE=1 SV=1 Rtca Q68FS8 15.0149 18.9472 14.9173|NaN 21.8662 23.1078 23.0223 22,6711
2433 |RNA binding protein fox-1 homolog 2 OS=Rattus norvegicus OX=10116 GN=Rbfox2 PE=2 SV=1 Rbfox2 A1A5R1 NaN NaN 16.0758 16.2027 17.0519 14.4361 16.7543|NaN

2434 |RNA polymerase II subunit A C-terminal domain phosphatase SSU72 OS=Rattus norvegicus OX=10116 GN=Ssu72 PE=2 SV Ssu72 Q4KLK9 NaN NaN NaN NaN NaN NaN 18.0369 15.8607
2435 |RNA polymerase II-associated protein 1 OS=Rattus norvegicus OX=10116 GN=Rpapl PE=1 SV=1 Rpapl Q3T1I9 18.9404|NaN 17.6866|NaN 18.2415 20.9435 18.3931 19.1264
2436 |RNA polymerase II-associated protein 3 OS=Rattus norvegicus OX=10116 GN=Rpap3 PE=1 SV=1 Rpap3 Q68FQ7 NaN 15.8123 15.1996|NaN 18.2398 18.2626 19.678 17.8988
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2437 |RNA transcription, translation and transport factor OS=Rattus norvegicus OX=10116 GN=Rtraf PE=1 SV=1 Rtraf F7EMB2 NaN NaN 14.3742|NaN 21.3136 20.2717 20.1433 20.4605
2438 |RNA-binding motif protein 38 OS=Rattus norvegicus OX=10116 GN=Rbm38 PE=1 SV=3 Rbm38 D3ZGE9 16.4855 15.9064 16.0785|NaN 17.6456 18.8807 17.5166 17.3142
2439 |RNA-binding motif protein 39 OS=Rattus norvegicus OX=10116 GN=Rbm39 PE=1 SV=1 Rbm39 Q5BJP4 NaN NaN NaN 15.5427 18.4915 17.9506 16.8925 16.8709
2440 |RNA-binding motif, single stranded-interacting protein 2 OS=Rattus norvegicus OX=10116 GN=Rbms2 PE=1 SV=1 Rbms2 A0A0G2]Y]7 [NaN NaN 16.6373 14.1019 20.6091 20.4831 20.108 20.4549
2441 |RNA-binding motif, single-stranded-interacting protein 1 OS=Rattus norvegicus OX=10116 GN=Rbms1 PE=2 SV=1 Rbmsl Q5PQP1 NaN NaN NaN NaN 17.4939|NaN 16.9565 17.1589
2442 |RNA-binding protein 20 OS=Rattus norvegicus OX=10116 GN=Rbm20 PE=1 SV=1 Rbm20 E9PT37 NaN NaN NaN NaN NaN NaN NaN NaN

2443 |RNA-binding protein 8A OS=Rattus norvegicus OX=10116 GN=Rbm8a PE=1 SV=1 Rbm8a Q27W01 NaN NaN NaN NaN 16.1537|NaN NaN NaN

2444 |RNA-binding protein EWS-like OS=Rattus norvegicus OX=10116 GN=Ewsr1 PE=1 SV=1 Ewsrl AO0A140UHY3 |NaN NaN NaN NaN 20.4828 19.8565 19.4295 20.7808
2445 |RNA-binding protein NOB1 OS=Rattus norvegicus OX=10116 GN=Nobl PE=2 SV=1 Nobl Q6VEU1 NaN NaN NaN NaN NaN NaN NaN NaN

2446 |RNA-binding protein, mRNA-processing factor 2 OS=Rattus norvegicus OX=10116 GN=Rbpms2 PE=1 SV=1 Rbpms2 B5DFF2 NaN NaN NaN NaN 19.8776 19.7953 19.767 19.7154
2447 |RNA-binding protein, mRNA-processing factor OS=Rattus norvegicus OX=10116 GN=Rbpms PE=1 SV=2 Rbpms FIM9Y9 NaN NaN NaN 16.849 22.5635 21.9295 222714 22.0265
2448 |RT1 class I histocompatibility antigen, AA alpha chain OS=Rattus norvegicus OX=10116 PE=1 SV=2 RT1-EC2 P16391 NaN NaN NaN NaN NaN NaN NaN NaN

2449 |Rtfl, Pafl/RNA polymerase II complex component, homolog (S. cerevisiae) OS=Rattus norvegicus OX=10116 GN=Rtfl PE=1 Rtfl D3ZLHS8 NaN NaN NaN NaN 18.7697 17.8741 19.3044 19.2169
2450 |RuvB-like 1 OS=Rattus norvegicus OX=10116 GN=Ruvbl1 PE=1 SV=1 Ruvbl1 P60123 14.9159 13.612 14.8625 14.4416 20.8347 20.2882 20.4832 20.6876
2451 |RuvB-like helicase OS=Rattus norvegicus OX=10116 GN=Ruvbl2 PE=1 SV=1 Ruvbl2 G3V8T5 21.2644 21.3821 19.3079 22.0912 25.2195 21.7257 22.0523 21.9861
2452 |Ryanodine receptor 2 OS=Rattus norvegicus OX=10116 GN=Ryr2 PE=1 SV=2 Ryr2 BOLPN4 20.4981 21.2021 19.4409 19.9049 21.3709 21.1545 20.6198 20.294
2453 |S100 calcium binding protein A16 (Predicted), isoform CRA_a OS=Rattus norvegicus OX=10116 GN=S100a16 PE=1 SV=1 $100al16 BOBMX3 NaN NaN NaN NaN 18.3794|NaN NaN NaN

2454 |Saccharopine dehydrogenase-like oxidoreductase OS=Rattus norvegicus OX=10116 GN=Sccpdh PE=1 SV=1 Sccpdh Q6AY30 14.6423 14.9868|NaN NaN 19.8241 20.5026 20.1044 20.1821
2455 |Sacsin molecular chaperone OS=Rattus norvegicus OX=10116 GN=Sacs PE=1 SV=2 Sacs D4A1D3 NaN NaN NaN NaN NaN 16.0179 15.8535|NaN

2456 |S-adenosylhomocysteine hydrolase-like protein 1 OS=Rattus norvegicus OX=10116 GN=Ahcyll PE=1 SV=2 Ahcyll B5DFN2 NaN NaN NaN NaN 18.191|NaN NaN 17.3957
2457 |S-adenosylmethionine synthase OS=Rattus norvegicus OX=10116 GN=Mat2a PE=1 SV=2 Mat2a F1LRB8 19.1101 18.5798 19.0138 19.7094 22.3205 21.9314 22.7382 22.6751
2458 |SAP domain-containing ribonucleoprotein OS=Rattus norvegicus OX=10116 GN=Sarnp PE=1 SV=3 Sarnp Q498U4 19.8887 19.6952 19.7956 18.8136 21.0801 19.4938 20.0984 19.8564
2459 |SAR1 gene homolog A (S. cerevisiae), isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Sarla PE=1 SV=1 Sarla Q6AY18 21.6821 21.5325 21.726 21.7111 24.6624 24.647 24.5648 24.7713
2460 |Sarcalumenin OS=Rattus norvegicus OX=10116 GN=Srl PE=1 SV=3 Srl FILWGS 19.8642 20.7617 20.11 18.8568 24.1544 24.4705 23.7334 23.7787
2461 |Sarcoglycan, delta OS=Rattus norvegicus OX=10116 GN=Sgcd PE=4 SV=3 Sged FILYS7 NaN NaN 14.8607|NaN 16.7067 16.7132 16.3751 16.528
2462 |Sarcoglycan, gamma OS=Rattus norvegicus OX=10116 GN=Sgcg PE=2 SV=1 Sgeg Q5XID6 NaN NaN NaN NaN 15.9636 16.6229 17.3795 17.4414
2463 |Sarcolemmal membrane-associated protein OS=Rattus norvegicus OX=10116 GN=Slmap PE=1 SV=1 Slmap AOA0G2JWAS5 20.9528 20.7732 20.8327 21.2661 23.4185 23.6078 23.0397 23.3829
2464 |Sarcolemmal membrane-associated protein OS=Rattus norvegicus OX=10116 GN=Slmap PE=1 SV=1 Slmap B5DF63 NaN NaN 16.0146|NaN 19.3869 19.6707 18.8054 19.1426
2465 |Sarcoplasmic/endoplasmic reticulum calcium ATPase 1 OS=Rattus norvegicus OX=10116 GN=Atp2al PE=1 SV=1 Atp2al Q64578 22.2778 23.4743 22.9036 22.044 19.5574 19.555 19.7727 19.8187
2466 |Sarcoplasmic/endoplasmic reticulum calcium ATPase 2 OS=Rattus norvegicus OX=10116 GN=Atp2a2 PE=1 SV=1 Atp2a2 P11507 23.1574 23.343 22.5497 22.2071 27.7286 27.9118 27.262 27.5286
2467 |SCY1-like pseudokinase 2 OS=Rattus norvegicus OX=10116 GN=Scyl2 PE=1 SV=1 Scyl2 AOA0G2JVC2 18.6127 17.6804 18.0494 18.0294 20.3053 17.2434 19.3274 19.6796
2468 |Secl family domain-containing protein 1 OS=Rattus norvegicus OX=10116 GN=Scfdl PE=1 SV=1 Scfdl Q62991 14.6277|NaN 14.3601|NaN 19.5737 19.6679 19.7558 19.3529
2469 |SEC14 and spectrin domain-containing 1 OS=Rattus norvegicus OX=10116 GN=Sestd1 PE=1 SV=1 Sestd1 B5DFL9 NaN NaN NaN NaN 18.3424 18.3627 16.8157 15.0239
2470 |SEC24 homolog A, COPII coat complex component OS=Rattus norvegicus OX=10116 GN=Sec24a PE=1 SV=1 Sec24a D3ZZA8 NaN NaN NaN 15.4679 16.483[NaN 15.4475 15.5965
2471 |SEC24 homolog B, COPII coat complex component OS=Rattus norvegicus OX=10116 GN=Sec24b PE=1 SV=1 Sec24b D3ZW15 NaN NaN 14.7392|NaN 17.1226|NaN 16.0249 15.6379
2472 |SEC24 homolog D, COPII coat complex component OS=Rattus norvegicus OX=10116 GN=Sec24d PE=1 SV=3 Sec24d G3V9S9 NaN NaN NaN NaN 20.7007 19.8487 19.713 19.933
2473 |SECIS binding protein 2, isoform CRA_a OS=Rattus norvegicus OX=10116 GN=Secisbp2 PE=1 SV=2 Secisbp2 F1LPQ8 23.0945 22.5991 21.8246 22,9781 22.8101 22.777 22.0123 22.2716
2474 |Secreted frizzled-related protein 1 OS=Rattus norvegicus OX=10116 GN=Sfrpl PE=4 SV=1 Sfrpl FILLX7 NaN NaN NaN NaN 18.1082 17.9735 17.6153 19.165
2475 |Secreted phosphoprotein 24 OS=Rattus norvegicus OX=10116 GN=Spp2 PE=1 SV=2 Spp2 Q62740 21.2309 20.9643 20.9964 20.1273 16.4366 17.5934 17.16 16.765
2476 [Secretin OS=Rattus norvegicus OX=10116 GN=Sct PE=1 SV=2 Sct P11384 16.2965|NaN NaN 14.9116|NaN 16.1362|NaN NaN

2477 |Secretoglobin, family 3A, member 1 OS=Rattus norvegicus OX=10116 GN=Scgb3al PE=4 SV=1 Scgb3al E9PU36 NaN NaN NaN NaN NaN NaN NaN NaN

2478 |Secretory carrier-associated membrane protein 1 OS=Rattus norvegicus OX=10116 GN=Scamp1 PE=1 SV=1 Scampl P56603 17.3404 19.6724 19.1791 19.3159 21.4603 21.4777 20.9772 20.7803
2479 |Secretory carrier-associated membrane protein OS=Rattus norvegicus OX=10116 GN=Scamp2 PE=1 SV=1 Scamp2 Q5U2U4 16.41 17.598 16.4895 16.8871 19.0531 19.481 19.0477 19.0881
2480 |Secretory carrier-associated membrane protein OS=Rattus norvegicus OX=10116 GN=Scamp3 PE=1 SV=2 Scamp3 E9PTW1 16.5773 16.4121 17.1807|NaN 20.5435 21.4192 20.734 20.546
2481 |Selenophosphate synthetase 1 OS=Rattus norvegicus OX=10116 GN=Sephsl PE=1 SV=1 Sephsl D3ZFY0 NaN NaN NaN NaN 17.6691 16.9581 17.2654 17.1592
2482 |Selenoprotein P OS=Rattus norvegicus OX=10116 GN=Selenop PE=1 SV=2 Selenop P25236 19.8991 19.4131 19.8534 19.4986 17.5267 15.7755|NaN 15.4039
2483 |Selenoprotein T OS=Rattus norvegicus OX=10116 GN=Selenot PE=1 SV=1 Selenot A0A0G2K3B2 [NaN NaN NaN NaN NaN NaN NaN NaN

2484 |Sepiapterin reductase OS=Rattus norvegicus OX=10116 GN=Spr PE=1 SV=1 Spr P18297 16.6494 18.2775 18.138 17.9942 19.0682 17.0502 19.6871 20.2841
2485 [Septin 6 OS=Rattus norvegicus OX=10116 GN=Sept6 PE=1 SV=1 Septin6é AOAOUIRRTS8 |NaN NaN 15.3509|NaN 20.4928 20.6017 20.3294 19.6329
2486 [Septin-11 OS=Rattus norvegicus OX=10116 GN=Sept11 PE=1 SV=1 Septinll B3GNI6 18.7879 20.3938 19.0769 17.2171 22.3776 22.3239 22.332 22.2022
2487 [Septin-2 OS=Rattus norvegicus OX=10116 GN=Sept2 PE=1 SV=1 Septin2 QI1Y81 18.2319 16.3019 18.1859 18.4926 22.7417 23.1248 23.1247 22.8597
2488 [Septin-7 OS=Rattus norvegicus OX=10116 GN=Sept7 PE=1 SV=3 Septin7 FILMC7 17.5923 18.5535 17.6636 18.0836 23.3428 23.6476 23.4329 23.2381
2489 [Septin-8 OS=Rattus norvegicus OX=10116 GN=Sept8 PE=1 SV=1 Septin8 A0A0G2K7G7 14.3267 15.986 14.3654 14.8133 19.2903 19.7757 19.3289 18.3907
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2490 [Septin-9 OS=Rattus norvegicus OX=10116 GN=Sept9 PE=1 SV=1 Septin9 Q9QZR6 NaN NaN NaN NaN 19.8535 20.4203 20.2836 20.2401
2491 [Septin-9 OS=Rattus norvegicus OX=10116 GN=Sept9 PE=1 SV=3 Septin9 F1LN75 17.9389 16.4534 16.4397 16.9241 21.9285 22.368 22.2703 21.9578
2492 [Sequestosome-1 OS=Rattus norvegicus OX=10116 GN=Sqstm1 PE=1 SV=1 Sqstm1 008623 NaN NaN NaN NaN 17.1698 17.2974 16.3399 16.6974
2493 |Serine (Or cysteine) peptidase inhibitor, clade B (Ovalbumin), member 13 (Predicted) OS=Rattus norvegicus OX=10116 GN=| Serpinb13 D3ZKA0 NaN NaN NaN NaN NaN NaN NaN NaN

2494 |Serine (Or cysteine) peptidase inhibitor, clade B, member 6a OS=Rattus norvegicus OX=10116 GN=Serpinb6a PE=1 SV=1 Serpinb6a Q6PIUO 17.7428 17.2011 17.1709 15.6494 20.8769 21.2908 21.645 21.3034
2495 |Serine (Or cysteine) peptidase inhibitor, clade C (Antithrombin), member 1 OS=Rattus norvegicus OX=10116 GN=Serpincl }f  Serpincl Q5M7T5 24.3579 24.186 24.7244 24.5562 21.282 21.4648 21.4999 21.6597
2496 |Serine (Or cysteine) proteinase inhibitor, clade A (Alpha-1 antiproteinase, antitrypsin), member 4 OS=Rattus norvegicus OX=[  Serpina4 Q5M8C3 22.581 22.0535 22.3552 22.3695 19.1373 17.5981 20.1766 17.7349
2497 |Serine (Or cysteine) proteinase inhibitor, clade H, member 1, isoform CRA_b OS=Rattus norvegicus OX=10116 GN=Serpinh]]  Serpinhl Q5RJR9 NaN NaN NaN NaN 17.6665 19.1396 18.141 17.7606
2498 |Serine protease inhibitor A3K OS=Rattus norvegicus OX=10116 GN=Serpina3k PE=1 SV=3 Serpina3c P05545 21.0211 20.0248 21.1631 20.8138 18.8475 18.1153 17.8273 17.3233
2499 |Serine protease inhibitor A3L OS=Rattus norvegicus OX=10116 GN=Serpina3] PE=1 SV=3 LOC299282 P05544 18.1508 17.4135 19.2179 19.0948|NaN 15.4995 15.2809|NaN

2500 |Serine protease inhibitor A3N OS=Rattus norvegicus OX=10116 GN=LOC299282 PE=1 SV=1 LOC299282 AOAO0G2KITS8 23.4509 23.5566 23.3638 22.5294 19.4468 19.5372 19.5545 20.6682
2501 |Serine protease inhibitor A3N OS=Rattus norvegicus OX=10116 GN=LOC299282 PE=1 SV=1 LOC299282 F1LMO5 26.6578 26.3521 26.9771 26.7559 23.0469 22.2687 22.5591 23.2715
2502 |Serine protease inhibitor A3N OS=Rattus norvegicus OX=10116 GN=Serpina3n PE=1 SV=3 Serpina3n P09006 23.6017 23.8552 23.8019 23.6542 20.586 19.2634 20.1489 20.5902
2503 [Serine racemase OS=Rattus norvegicus OX=10116 GN=Srr PE=1 SV=1 Srr Q76EQO0 15.6874 14.6261 16.2688 NaN 18.3582 18.3744 18.659 18.7678
2504 |Serine/arginine-rich splicing factor 2 OS=Rattus norvegicus OX=10116 GN=Srsf2 PE=1 SV=3 Srsf2 Q6PDU1 16.7468 17.1222 19.9062 18.3504 20.748 21.577 21.643 21.6742
2505 |Serine/arginine-rich splicing factor 6 OS=Rattus norvegicus OX=10116 GN=Srsf6 PE=1 SV=1 Srsf6 G3V6S8 NaN 15.8847|NaN NaN 17.6565 17.9263 18.0765 18.1316
2506 |Serine/threonine kinase 26 OS=Rattus norvegicus OX=10116 GN=Stk26 PE=1 SV=2 Stk26 FILXV3 NaN NaN NaN NaN 19.0067 17.8732 18.9203 18.2856
2507 |Serine/threonine kinase 3 (STE20 homolog, yeast) OS=Rattus norvegicus OX=10116 GN=Stk3 PE=1 SV=1 Stk3 BIWBQ5 17.3034 17.8274 18.5317 17.4361 20.0991 19.3191 19.6431 19.5439
2508 |Serine/threonine kinase 4 OS=Rattus norvegicus OX=10116 GN=Stk4 PE=1 SV=1 Stk4 D4A648 NaN NaN NaN NaN 17.7453 16.2576 15.8759 17.4815
2509 |Serine/threonine-protein kinase 24 OS=Rattus norvegicus OX=10116 GN=Stk24 PE=2 SV=1 Stk24 BOLT89 13.9635|NaN NaN NaN 19.9299 19.6079 19.6672 19.57
2510 |Serine/threonine-protein kinase A-Raf OS=Rattus norvegicus OX=10116 GN=Araf PE=1 SV=1 Araf P14056 14.7396 15.032|NaN NaN 18.4525 18.0638 19.1109 18.9019
2511 |Serine/threonine-protein kinase D1 OS=Rattus norvegicus OX=10116 GN=Prkd1 PE=1 SV=2 Prkdl QIWTQ1 NaN NaN NaN 13.6888 18.7105|NaN 18.6246 18.6481
2512 |Serine/threonine-protein kinase MARK1 OS=Rattus norvegicus OX=10116 GN=Markl PE=1 SV=1 Markl 008678 16.8984 15.8711 17.345 18.5468|NaN NaN NaN 17.0518
2513 |Serine/threonine-protein kinase MRCK beta OS=Rattus norvegicus OX=10116 GN=Cdc42bpb PE=1 SV=1 Cdc42bpb Q7TT49 16.107 16.2643 16.6495 16.0907 20.3042 20.3674 20.0617 20.1546
2514 |Serine/threonine-protein kinase mTOR OS=Rattus norvegicus OX=10116 GN=Mtor PE=1 SV=1 Mtor P42346 NaN 14.9513|NaN 16.0729 18.1039 19.3027 19.295 19.0009
2515 |Serine/threonine-protein kinase N1 OS=Rattus norvegicus OX=10116 GN=Pkn1 PE=1 SV=2 Pknl Q63433 16.4052|NaN NaN NaN 20.7793 19.4844 20.286 20.2367
2516 |Serine/threonine-protein kinase N2 OS=Rattus norvegicus OX=10116 GN=Pkn2 PE=1 SV=2 Pkn2 008874 16.7865 15.6789 17.4471|NaN 21.7079 20.9704 21.3562 19.3196
2517 |Serine/threonine-protein kinase Nek6 OS=Rattus norvegicus OX=10116 GN=Nek6 PE=1 SV=1 Nek6 P59895 NaN NaN NaN NaN NaN NaN NaN NaN

2518 |Serine/threonine-protein kinase Nek7 OS=Rattus norvegicus OX=10116 GN=Nek7 PE=1 SV=1 Nek7 A0A0G2JUPO |NaN 13.3406|NaN NaN 19.2099 17.306 19.0744 18.655
2519 |Serine/threonine-protein kinase PAK 2 OS=Rattus norvegicus OX=10116 GN=Pak2 PE=1 SV=1 Pak2 Q64303 18.3161 18.3728 18.2976 17.7037 22.9721 21.9257 22.4352 22.2735
2520 |Serine/threonine-protein kinase RIO3 OS=Rattus norvegicus OX=10116 GN=Riok3 PE=1 SV=1 Riok3 D3ZND9 NaN NaN NaN NaN NaN NaN NaN NaN

2521 |Serine/threonine-protein kinase TNNI3K OS=Rattus norvegicus OX=10116 GN=Tnni3k PE=4 SV=2 Tnni3k FILPM9 NaN NaN NaN NaN 19.9603 20.2599 19.5962 18.9252
2522 |Serine/threonine-protein kinase WNK1 OS=Rattus norvegicus OX=10116 GN=Wnk1 PE=1 SV=1 Wnk1 AO0A0G2K3A0 16.624 18.9994 18.116 16.1283 22.9565 22.8039 22.7685 22.4861
2523 |Serine/threonine-protein phosphatase 2A 55 kDa regulatory subunit B alpha isoform OS=Rattus norvegicus OX=10116 GN=P|  Ppp2r2a P36876 18.7127 18.1998 18.8782 18.6061 22.0088 22.2509 22.5984 21.9386
2524 |Serine/threonine-protein phosphatase 2A 55 kDa regulatory subunit B OS=Rattus norvegicus OX=10116 GN=Ppp2r2d PE=1{ Ppp2r2d AO0A0G2JSQ0 |NaN NaN NaN NaN NaN NaN NaN NaN

2525 |Serine/threonine-protein phosphatase 2A 56 kDa regulatory subunit OS=Rattus norvegicus OX=10116 GN=Ppp2r5a PE=1SV|  Ppp2r5a D3ZDI7 17.5399 16.9078 16.8393|NaN 18.7062 19.7215 19.4003 18.9334
2526 |Serine/threonine-protein phosphatase 2A 56 kDa regulatory subunit OS=Rattus norvegicus OX=10116 GN=Ppp2r5c PE=1SV|  Ppp2r5c D4A1A5 NaN NaN NaN NaN NaN NaN NaN NaN

2527 |Serine/threonine-protein phosphatase 2A 56 kDa regulatory subunit OS=Rattus norvegicus OX=10116 GN=Ppp2r5d PE=1SV|  Ppp2r5d FIMAA3 NaN 17.3983|NaN 15.3111 20.9366 20.7264 21.376 20.8146
2528 |Serine/threonine-protein phosphatase 2A 56 kDa regulatory subunit OS=Rattus norvegicus OX=10116 GN=Ppp2r5e PE=1SV|  Ppp2r5e AOAOG2JTA1 |NaN NaN NaN NaN NaN NaN NaN NaN

2529 |Serine/threonine-protein phosphatase 2A activator OS=Rattus norvegicus OX=10116 GN=Ptpa PE=1 SV=1 Ptpa B2RYQ2 15.4623 16.4893 16.9123 16.8912 20.9961 19.6618 20.6791 20.4151
2530 |Serine/threonine-protein phosphatase 2B catalytic subunit alpha isoform OS=Rattus norvegicus OX=10116 GN=Ppp3ca PE=1 Ppp3ca P63329 16.8281 15.4788 15.6012 14.3842 19.3828 18.3126 18.9732 19.1341
2531 |Serine/threonine-protein phosphatase 4 regulatory subunit 1 OS=Rattus norvegicus OX=10116 GN=Ppp4rl PE=1 SV=1 Ppp4rl Q8VI02 17.4851 17.3391 16.5547 16.6638 18.6823 18.5279 18.5807 18.4083
2532 |Serine/threonine-protein phosphatase 5 OS=Rattus norvegicus OX=10116 GN=Ppp5c PE=1 SV=1 Ppp5c P53042 NaN NaN NaN NaN 19.6149 16.8346 17.9909 18.1937
2533 |Serine/threonine-protein phosphatase 6 catalytic subunit OS=Rattus norvegicus OX=10116 GN=Ppp6c PE=2 SV=2 Ppp6c Q64620 NaN NaN 15.3712 15.0572 19.6278 19.4221 19.4501 19.1687
2534 |Serine/threonine-protein phosphatase OS=Rattus norvegicus OX=10116 GN=LOC100362453 PE=3 SV=1 LOC100362453 AO0A0G2JYA4 17.5067 16.5661 16.2324 19.2711 20.7339 21.205 20.9922 20.8171
2535 |Serine/threonine-protein phosphatase PP1-alpha catalytic subunit OS=Rattus norvegicus OX=10116 GN=Ppplca PE=1 SV=1 Ppplca P62138 15.4044 15.5008 14.9608|NaN 19.1768 18.9579 19.1414 19.2304
2536 |Serine/threonine-protein phosphatase PP1-beta catalytic subunit OS=Rattus norvegicus OX=10116 GN=Ppplcb PE=1 SV=3 Ppplcb P62142 22.058 21.7928 22.3137 22.1828 22.0296 22.3839 22.0395 22.0846
2537 |Serine-threonine kinase recep