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Summary

Recent studies revealed that several vibrio species

have evolved the capacity to survive inside host cells.

However, it is still often ignored if intracellular stages

are required for pathogenicity. Virulence of Vibrio

tasmaniensis LGP32, a strain pathogenic for

Crassostrea gigas oysters, depends on entry into

hemocytes, the oyster immune cells. We investigated

here the mechanisms of LGP32 intracellular survival

and their consequences on the host–pathogen inter-

action. Entry and survival inside hemocytes were

required for LGP32-driven cytolysis of hemocytes,

both in vivo and in vitro. LGP32 intracellular stages

showed a profound boost in metabolic activity and a

major transcription of antioxidant and copper detoxi-

fication genes, as revealed by RNA sequencing.

LGP32 isogenic mutants showed that resistance to

oxidative stress and copper efflux are two main func-

tions required for vibrio intracellular stages and

cytotoxicity to hemocytes. Copper efflux was also

essential for host colonization and virulence in vivo.

Altogether, our results identify copper resistance as a

major mechanism to resist killing by phagocytes,

induce cytolysis of immune cells and colonize

oysters. Selection of such resistance traits could

arise from vibrio interactions with copper-rich envi-

ronmental niches including marine invertebrates,

which favour the emergence of pathogenic vibrios

resistant to intraphagosomal killing across animal

species.

Introduction

Vibrios have long been considered extracellular organ-

isms. However, an increasing number of studies show

that some vibrio strains have evolved cell invasive prop-

erties. The capacity to survive in host cells was reported

for vibrio strains pathogenic for humans. Examples

include Vibrio cholerae, which survives in mouse cell lines

(Duperthuy et al., 2010), and V. parahaemolyticus, which

disrupts the intestinal epithelium (Ritchie et al., 2012) and

can also invade and replicate in human HeLa cell line

(Zhang et al., 2012; de Souza Santos and Orth, 2014).

Interestingly, in a few animal species, such vibrio intrac-

ellular stages have been associated with diseases. For

example, the coral pathogens V. shiloi (Rosenberg and

Falkovitz, 2004) and V. coralliilyticus (Vidal-Dupiol et al.,

2011) enter coral epithelial cells as part of their pathogenic

process. Similarly, the oyster pathogen V. tasmaniensis

LGP32 enters oyster immune cells, the hemocytes, and

this is required for virulence in oysters (Duperthuy et al.,

2011).

Survival in professional phagocytes requires evading or

resisting the phagosome hostile environment. Multiple

stresses are used by professional phagocytes to kill

phagocytosed microorganisms (Flannagan et al., 2009).
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The NADPH oxidase produces potent reactive oxygen

species (ROS) which are delivered into the

phagolysosome during its maturation together with a

series of hydrolytic enzymes and antimicrobial peptides.

Moreover, an acidic environment is created by accumu-

lating protons in the lumen of the phagosome. This envi-

ronment is both aggressive to the phagocytosed bacteria

and optimal for the activity of the hydrolytic enzymes.

Such microbicidal mechanisms are broadly conserved

throughout evolution (Boulais et al., 2010) and they have

been well described in oyster hemocytes (Bachere et al.,

2015).

While vibrio intracellular stages have been associated

with the expression of key virulence factors (Ma et al.,

2009; Zhang et al., 2012), it is still often unknown whether

those stages play an essential role in pathological pro-

cesses induced by vibrios. In the V. tasmaniensis LGP32/

oyster interaction, where vibrios behave as facultative

intravacuolar pathogens (Vanhove et al., 2015), a tight

correlation has been found between entry into host

immune cells and virulence in experimental infections

(Duperthuy et al., 2010; 2011). We indeed previously

showed (i) that the major outer membrane protein OmpU

of LGP32 was required for efficient plasma opsonization,

β-integrin recognition and subsequent entry into oyster

hemocytes (Duperthuy et al., 2011) and (ii) that ompU-

deletion mutants were strongly attenuated in terms of

virulence (Duperthuy et al., 2010). We also observed

important cell damages in hemocytes heavily loaded with

LGP32 (Vanhove et al., 2015), suggesting that

phagocytosed LGP32 could be cytotoxic to oyster

hemocytes. Supporting this hypothesis, some virulence

factors were shown to be secreted by outer membrane

vesicles released by LGP32 inside the phagosome

(Vanhove et al., 2015). To the best of our knowledge, it is

so far the only model in which invasion of professional

phagocytes by vibrios has been so clearly associated with

disease expression in vivo. Therefore, this model offers a

great opportunity to decipher the causal relationships

between intracellular stages and virulence in vibrios and

decipher the molecular bases of vibrio survival in the

hostile environment of the phagosome.

Here, we took advantage of this model to characterize

vibrio intracellular stages and identify key functions

required for vibrio intracellular survival in immune cells.

LGP32 cytotoxicity was found to depend upon entry

and survival in oyster hemocytes. By comparative

transcriptomics, we identified antioxidant responses and

copper efflux as functions highly induced intracellularly.

Their key role in intracellular survival and cytotoxicity to

host immune cells was demonstrated genetically. Alto-

gether, our results identify copper homeostasis as a key

player in the vibrio/phagocyte interaction and copper

efflux as a major vibrio adaptive trait for oyster tissue

colonization and virulence in oyster experimental

infections.

Results

Phagocytosis and intracellular survival of LGP32 are

required to induce cytolysis

Characterization of the V. tasmaniensis strain LGP32/

hemocyte interactions at the cellular level was performed

by infecting primary cultures of oyster hemocytes main-

tained in sterile sea water (SSW) with GFP-expressing

strains opsonized in oyster plasma. Plasma-opsonized

LGP32 grew significantly in hemocyte co-cultures

(P < 0.001), unlike the phylogenically related LMG 20012T

(Thompson et al., 2003), an avirulent control strain used

in our previous study (Duperthuy et al., 2011; Fig. 1A).

However, plasma-opsonized LGP32 was unable to grow

in SSW in the absence of hemocytes (Fig. 1A), which

showed that hemocytes are required to support the

growth of LGP32 in such a nutrient-poor environment. The

hemocyte/vibrio interaction was then monitored over the

first 5 h of contact by epifluorescence microscopy. After a

1 h contact, oyster hemocytes were already heavily

loaded with either LGP32 or LMG 20012T. After 3 h, most

LGP32 were intravacuolar but some bacteria-containing

hemocytes harbouring cellular alterations had lost adher-

ence: they were found in the culture supernatant together

with some extracellular vibrios. After 5 h, no more LGP32-

containing hemocytes were adherent; several hemocytes

were present in the supernatant and most of the LGP32

were extracellular (Figs 1B, Supporting Information

Fig. S1). On the contrary, LMG 20012T remained within

hemocytes over the course of the experiment without any

sign of hemocyte alteration. Therefore, LGP32 entry into

hemocytes triggers a loss of hemocyte integrity leading to

the release of LGP32 through cytolysis ∼5 h after

phagocytosis.

To quantify the LGP32-induced cytolysis of hemocytes,

we used the cell impermeant Sytox green DNA dye. In

agreement with our microcopy data (Fig. 1B), 5 to 7 h after

LGP32 phagocytosis, hemocyte monolayers generated a

massive Sytox green fluorescent signal as opposed to

LMG 20012T (P < 0.001; Fig. 1C). Thus, alteration of

hemocyte membrane integrity is observed after LGP32

phagocytosis. Remarkably, cytochalasin D, an inhibitor of

F-actin polymerization that prevents phagocytosis, abol-

ished LGP32-induced hemocyte cytolysis (Fig. 1C). We

concluded that cytotoxicity of LGP32 towards oyster

hemocytes is strictly dependent on phagocytosis. Alto-

gether, those results show that intracellular LGP32 resists

to the hemocyte killing machinery, and within few hours

becomes cytotoxic, thereby promoting a hemocyte

cytolysis that could sustain its own growth.

2 A. S. Vanhove et al.

© 2015 Society for Applied Microbiology and John Wiley & Sons Ltd, Environmental Microbiology

876 A. S. Vanhove et al.

VC 2015 Society for Applied Microbiology and John Wiley & Sons Ltd, Environmental Microbiology, 18, 875–888

!(



Fig. 1. Hemocyte phagocytosis and cytolysis support efficient replication of LGP32.

A. Phagocytosis-dependent growth of LGP32 in hemocyte co-cultures. In three independent experiments, hemocyte monolayers were

incubated at a MOI of 50:1 with LGP32 or the avirulent control LMG 20012T. In controls, vibrios were incubated in SSW in the absence of

hemocytes. Growth was monitored by the fluorescence of the GFP-expressing bacteria. Values are presented ± SEM ***P < 0.001 (two-way

rANOVA).

B. LGP32-induced hemocyte cytolysis and extracellular release of bacteria. Monolayers of hemocytes infected at a MOI of 50:1 with

GFP-expressing LGP32 or LMG20012T were observed 1 h and 5 h after contact. Both strains were rapidly phagocytosed. Major hemocyte

lysis and release of extracellular vibrios was observed after 5 h upon exposure to LGP32 but not LMG 20012T. Nuclei were stained with DAPI

and actin cytoskeleton with phalloidin-TRIC. Scale bar: 5 μm.

C. Phagocytosis-dependent cytolysis of hemocytes. Hemocyte monolayers were incubated with LGP32 or LMG 20012T at a MOI of 50:1 for

phagocytosis in the presence/absence of cytochalasin D. Hemocyte cytolysis was monitored by using cell impermeant Sytox green DNA dye.

The percentage of hemocyte lysis was obtained by comparison with a Triton X100-incuded lysis (100% lysed hemocytes). Values are

presented ± SEM. **P < 0.01 (RM-ANOVA).
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Antioxidant responses and metal homeostasis genes

are highly expressed intracellularly

To identify the mechanisms involved in LGP32 resistance

to the hemocyte killing machinery and phagocytosis-

dependent cytotoxicity, we used a global comparative

RNAseq approach early after vibrio entry into hemocytes

(1 h after phagocytosis). Transcripts of intracellular

LGP32 were obtained from hemocyte monolayers and

their relative level of expression was compared with that

of transcripts of extracellular LGP32 obtained from vibrios

kept in SSW alone. Out of 3230 genomic elements (not

including rRNA genes), transcript levels of 1280 genes

varied by more than fourfold in the intracellular condition,

with a false detection rate of 5% in all triplicate conditions

(Supporting Information Table S1; GEO Submission

GSE73260). The RNAseq results were validated by qRT-

PCR for 84% of the tested genes on another set of three

independent experiments (Supporting Information

Fig. S2). RNAseq revealed a massive activation of LGP32

metabolism inside the hemocytes. Indeed, the three func-

tional categories that gathered most of the differentially

expressed genes were protein synthesis, carbon com-

pound utilization and transport, and amino acid transport

and metabolism. An important up-regulation of genes

involved in glycogenesis, gluconeogenesis, TCA cycle, as

well as in envelope, LPS and capsule biogenesis was also

observed (Supporting Information Table S1; Table 1).

Finally, stress response and metal homeostasis

were functions highly impacted by the intracellular

environment.

Copper efflux and antioxidant genes were the most

highly induced in the intracellular environment. Indeed,

among 34 genes overexpressed more than 50 times (i.e.

0.8% of the transcriptome; Table 2), five genes were

involved in copper efflux: cusCBAF (VS_II0514,

VS_II0515, VS_II0516, VS_II0517) and copA (VS_0768),

which encode a RND-transporter and a P-type ATPase

respectively. Three additional genes were involved in the

antioxidant response, namely sodA (VS_2918) and ahpC/

ahpF (VS_2126, VS_2127), which encode a superoxide

dismutase and an alkyl hydroperoxide reductase complex

respectively. As RNAseq was performed in whole

hemolymph, we evaluated the respective role of plasma

versus the intracellular environment on the expression of

candidate genes. As a control, vibrios were incubated in

SSW for the same times. While the antioxidant genes

ahpC and sodA were induced only after entry into

hemocytes (P < 0.01), copper efflux genes copA and

cusB were already induced in oyster plasma (P < 0.01).

Still, after 1 h, copA expression remained 20 times higher

in the intracellular condition than in the extracellular con-

trols (P < 0.01; Fig. 2).

The antioxidant sodA gene is required for intracellular

survival and cytotoxicity in phagocytes

To determine whether the antioxidant response was nec-

essary for LGP32 intracellular survival and phagocytosis-

dependent cytotoxicity, we constructed deletion mutants

lacking sodA (VS_2918) and ahpC (VS_2126). As a

second copy of ahpC (VS_2126) referred to as tsa

(VS_0593) was found in LGP32 genome (39.8% amino

acid identity), we also constructed a ΔahpC/tsa double

mutant. Deletions were confirmed by PCR and sequenc-

ing (Supporting Information Fig. S3). Growth in Zobell

medium or plasma and phagocytosis efficiency did not

significantly differ from the wild-type LGP32 (Supporting

Information Figs S4 and S5). Interestingly, for ΔsodA, but

not ΔahpC nor ΔahpC/tsa (Supporting Information

Fig. S6), we observed a strongly attenuated

phagocytosis-dependent growth (P < 0.001) and

cytotoxicity (P < 0.001) compared with the wild-type

LGP32 (Fig. 3A and B). Complementation of ΔsodA with

pMRB plasmids encoding sodA led to a dose-dependent

restoration of the LGP32 cytotoxicity to hemocytes

(Fig. 3B). Altogether, those results show the essential role

of sodA in LGP32 resistance to phagocyte killing and

subsequent cytotoxicity to hemocytes. However, the

ΔsodA deletion mutant did not show any significant viru-

lence attenuation in oyster experimental infections

(Fig. 3C).

Table 1. Functional categories referring to gene transcripts over/sub-

represented in the intracellular condition.

Functional category Number of genes

Protein synthesis 105/12

Carbon compound utilization and transport 83/31

Amino acid metabolism and transport 93/19

Transport (others) 22/41

Energy production and respiration 34/28

Stress response 25/32

Metal homeostasis 39/9

Nucleoside and nucleotide metabolism 30/5

Cofactor and small molecule carrier biogenesis 23/8

DNA replication, recombination and repair 21/9

Signalization 8/21

LPS and capsule biogenesis 21/7

Pilus biogenesis 18/10

Glycolysis/gluconeogenesis/TCA cycle 26/1

Virulence 10/13

Envelope biogenesis 15/6

Fatty acid and phospholipid metabolism 12/9

Central intermediary metabolism 13/3

Transcriptional regulation 6/7

Chemotaxis 9/3

Mobile genetic elements 0/11

Protein and peptide degradation 5/5

Cell division 6/0

DNA metabolism 2/3

Transcription 3/1

Motility 3/0
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Table 2. List of the 34 transcripts enriched by more than 50 times in the intracellular condition.

Label Product log2 fold change

VS_II0905 Putative endoribonuclease, translation inhibitor 9.49

VS_II0514 Copper efflux outer membrane protein, cusC 9.2

VS_II0517 Periplasmic copper-binding protein, cusF 8.15

VS_II0904 Aldehyde dehydrogenase 7.65

VS_1283 Conserved hypothetical protein 7.26

VS_II0149 Phospholipase 6.96

VS_II1062 Secreted metalloprotease PrtV/InhA prtV 6.94

VS_2126 Alkyl hydroperoxide reductase subunit C, ahpC 6.9

VS_2127 Alkyl hydroperoxide reductase subunit F, ahpF 6.84

VS_II0515 Copper efflux membrane fusion protein, cusB 6.76

VS_1282 Putative methylcobalamin:homocysteine methyltransferase, metE 6.73

VS_2591 Maltodextrin transport system permease protein, malC 6.58

VS_1145 5-methyltetrahydropteroyl

triglutamate-homocysteine methyltransferase

6.55

VS_1068 Outer membrane protein 6.39

VIBSP2_misc_RNA_19 IGR VS_II0219-VS_II0220, vsr217 6.37

VS_2589 Cytoplasmic membrane-associated tetrahaem c-type cytochrome, cymA 6.33

VS_3121 Phosphoribosylaminoimidazole carboxylase ATPase subunit, purK 6.33

VS_0992 Oligopeptide transport system permease protein oppC 6.28

VS_2246 Putative succinate dehydrogenase, flavoprotein subunit 6.13

VS_1313 Putative tricarboxylate transport, tctC 6.12

VS_2244 succinate dehydrogenase, sdhB 6.06

VS_II0903 Putative dipeptidase 6

VS_1461 Cytochrome c oxidase subunit, ccoQ 5.93

VS_2585 Cyclomaltodextrin glucanotransferase precursor 5.92

VS_0768 Copper-exporting P-type ATPase A, copA 5.87

VS_0175 Cold shock protein, cspA 5.84

VS_1967 Anthranilate synthase beta subunit, trpD 5.81

VS_2927 Aspartate carbamoyltransferase, catalytic chain, pyrB 5.72

VS_II0545 Putative glycine betaine transporter, betT 5.71

VS_2382 D-methionine transport ATP-binding protein, metN 5.7

VS_2241 Succinyl-CoA synthetase beta chain, sucC 5.7

VS_II0516 Copper efflux membrane component, cusA 5.69

VS_2918 Superoxide dismutase, sodA 5.69

VS_2242 Dihydrolipoyllysine-residue succinyltransferase 5.66

See Supporting Information Table S1 for extensive list of differentially represented transcripts. Genes characterized in the present study are in

boldface.

Fig. 2. Time-course of LGP32 antioxidant and

copper efflux gene expression monitored by

qRT-PCR. Vibrio gene expression was

analysed for every time point in three

independent experiments. Conditions included

vibrios in SSW (control), vibrios in oyster

plasma (opsonization) and intracellular vibrios

in oyster hemocytes. Three incubation times

were tested (30 min, 1 h, 2 h). Relative

expression was calculated by normalization

using three constitutively expressed genes

VS_2913, VS_0852 and VS_II1055. Results

were standardized relative to the control

condition (vibrios in SSW). Data are the mean

of gene expression in the three independent

experiments ± SEM. Data were analysed by

two-way ANOVA and Tukey’s post-test for

multiple comparison, *P < 0.05, **P < 0.01,

***P < 0.001.
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copA is required for copper resistance, intracellular

survival and cytotoxicity in phagocytes

Isogenic mutants lacking copA (VS_0768) or cusAB

(VS_II0515, VS_II0516) were constructed (Supporting

Information Fig. S3) to study the role of copper efflux in

the intracellular survival and virulence of LGP32. Growth

in Zobell medium or plasma and phagocytosis efficiency

did not significantly differ from the wild-type LGP32 (Sup-

porting Information Figs S4 and S5). Both deletion

mutants were then tested for resistance to copper and

zinc (as a control of metal specificity) by zone inhibition

assay. ΔcopA showed a major increase in susceptibility to

copper compared with the wild-type LPGP32, but

remained equally susceptible to zinc (Supporting Informa-

tion Fig. S7). Complementation with a pMRB plasmid car-

rying copA restored resistance to high copper

concentrations. No significant difference was observed for

the ΔcusAB mutant in our in vitro assays (Supporting

Information Figs S7 and S8). In hemocyte co-cultures, the

phagocytosis-dependent growth of LGP32 was strongly

attenuated in the ΔcopA mutant (P < 0.001; Fig. 4A).

Moreover, the ΔcopA mutant was two times less cytotoxic

than the wild-type LGP32 (P < 0.001; Fig. 4B). Impor-

tantly, complementation restored the cytotoxicity in

hemocytes to wild-type levels (Fig. 4B). This confirmed

the essential role of copA in LGP32 resistance to copper,

intracellular survival and subsequent cytolysis of host

cells.

copA is required for host colonization and virulence in

experimental infections

In vivo studies were performed to characterize the role of

copA in LGP32 pathogenesis. In experimental infections

of juvenile oysters, the ΔcopA mutant showed a signifi-

cantly attenuated virulence. Indeed, mortalities at day 7

dropped from 85% for wild-type LGP32 down to 65%

(P < 0.01) for the ΔcopA mutant (Fig. 4C). To investigate

the behaviour of the ΔcopA mutant in vivo, colonization

was tested by injecting juvenile oysters with GFP-labelled

LGP32 or ΔcopA. The ΔcopA mutant showed a significant

colonization defect with only 5757 ± 4096 cfu g−1 of oyster

flesh as opposed to 26 700 ± 4 096 cfu g−1 for LGP32

(P < 0.05), as soon as 2 h after injection (Fig. 4D). Impor-

tantly, confirming our in vitro data (Fig. 1B), LGP32

Fig. 3. sodA is required for intracellular survival and cytotoxicity in phagocytes. In three independent experiments, hemocyte monolayers were

incubated at a MOI of 50:1 with LMG 20012T (control), wild-type LGP32 or its ΔsodA isogenic mutants complemented or not with a low or high

copy plasmid carrying sodA.

A. Phagocytosis-dependent growth of LGP32 was monitored by the fluorescence of the GFP-expressing bacteria. ***P < 0.001 (RM-ANOVA).

B. Cytotoxicity to hemocytes was monitored by the Sytox green assay. Values are presented ± SEM. **P < 0.01; *P < 0.05 (RM-ANOVA).

C. Kaplan–Meier survival curves were generated from oysters injected with 4 × 107 cfu per animal of the wild-type LGP32 or the ΔsodA

isogenic mutant. An injection of sterile seawater (SSW) was used as control. Groups of 45 oysters (15 per seawater tank) were monitored for

7 days after infection. One experiment representative of three independent experiments is shown.
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induced a major cytolysis of oyster hemocytes and the

release of extracellular bacteria in vivo (Fig. 4F), whereas

ΔcopA remained intracellular with most hemocytes

showing preserved cell integrity (Fig. 4F). In agreement

with the observed ΔcopA colonization defect, ΔcopA was

massively and significantly (P < 0.01) outcompeted by the

wild-type LGP32 in co-infection assays where oysters

were injected with identical doses of GFP-expressing

LGP32 and mCherry-expressing LGP32 or ΔcopA. We

indeed measured very low competitive indexes

(CI) = 0.12 ± 0.05 and 0.03 ± 0.05, 2h and 24 h after

injection respectively (Fig. 4E). Co-injection of GFP- and

mCherry-expressing wild-type LGP32 gave CI∼1

(0.81 ± 0.31 and 1.04 ± 0.31 at 2 h and 24 h, respec-

tively), confirming the absence of bias due to the fluores-

cent protein expression plasmids used here (Fig. 4E).

Altogether, these data show that copper efflux is essential

for LGP32 survival in hemocytes, expression of intracel-

lular cytotoxicity, host colonization and virulence in experi-

mental infections.

Fig. 4. copA is required for intracellular survival, cytotoxicity in phagocytes, host colonization and virulence. Phagocytosis-dependent growth

(A), cytotoxicity (B) and virulence (C) of bacteria were monitored. In (C), Kaplan–Meier survival curves were generated from oysters injected

with 4 × 107 cfu per animal of the wild-type LGP32 or the ΔcopA isogenic mutant. One experiment representative of three independent

experiments is shown. **P < 0.05 (log-rank test). Colonization (D) and competitive indexes (E) were tested by injecting juvenile oysters with

fluorescent vibrios at 7 × 107 cfu per oyster and counting cfus from total oyster flesh either 2 h or 24 h after injection. Each dot represents one

animal. For competitive indexes (E), the ratio between GFP-expressing ΔcopA and mCherry-expressing LGP32 is shown in white boxes while

the ratio between GFP-expressing LGP32 and mCherry-expressing LGP32 is shown in black boxes. For photographs of oyster hemolymph

containing GFP-labelled vibrios 2 h after injection (F), oyster hemolymph was cytospun on a glass slide and stained with DAPI and

TRITC-WGA. Arrowheads indicate LGP32 associated with cell debris.
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Discussion

As an increasing number of pathogenic vibrio species

have been shown to adopt intracellular stages

(Rosenberg and Falkovitz, 2004; Duperthuy et al., 2011;

Zhang et al., 2012; de Souza Santos and Orth, 2014)

understanding the mechanisms by which vibrios survive

intracellularly has become a priority. Here, we developed

a transcriptomic analysis coupled to in vitro and in vivo

functional genomics, through which we identified func-

tions essential for vibrio intracellular survival. Overall,

our study provides important insights in several aspects.

First, it is to our knowledge the first global characteriza-

tion of the molecular functions sustaining intracellular life

in a vibrio strain whose virulence depends on its intrac-

ellular survival in phagocytes. Second, we functionally

characterized the antioxidant response and metal

homeostasis as two major functions widely conserved

among vibrios and essential for vibrio intracellular

stages. Third, we identified copper tolerance as a major

determinant of vibrio fitness at the host-pathogen

interface.

Vibrio tasmaniensis LGP32 was chosen in this study as

it has evolved the capacity to survive in oyster hemocytes

(Duperthuy et al., 2011). Our present study showed that a

phagocytosis step was required for LGP32 to finally

induce cytolysis of oyster immune cells. Such an intrac-

ellular LGP32-driven cytolysis of hemocytes was depend-

ent on LGP32 entry and survival inside hemocytes, as

demonstrated with phagocytosis-inhibiting drugs or

mutants impaired in intracellular survival. Since circulating

phagocytes were highly damaged in infected oysters, the

LGP32-driven cytolysis of oyster hemocytes could cause

a dramatic immune suppression of oyster defences pro-

moting pathogenesis.

Oyster hemocytes are immune cells equipped with a

complete panel of microbicidal functions (Bachere et al.,

2015). In particular, they respond to phagocytosis by a

rapid and massive oxidative burst highly toxic to

phagocytosed microorganisms (Poirier et al., 2014). Con-

sistently, the antioxidant response was essential to

LGP32 survival in the phagosome hostile environment.

sodA (VS_2918) and ahpC/ahpF (VS_2126, VS_2127)

were among the genes most highly induced intracellularly.

Moreover, MnSOD (sodA gene product) was essential for

LGP32 intracellular survival and cytotoxicity in oyster

phagocytes. By catalysing the conversion of the highly

toxic superoxide ion (O2
-.) to H2O2 and dioxygen (O2)

SODs contribute to tolerance to oxidative stress (Kang

et al., 2007) and resistance to acidic pH (Kim et al., 2005)

in diverse vibrio species. In V. vulnificus, signals inducing

MnSOD expression include low iron and acidic pH (Kim

et al., 2005), which are signals likely encountered by

LGP32 in the phagosome as an active influx of iron and

efflux of cations is observed (Supporting Information

Table S1).

We report here the essential role of a MnSOD in the

intracellular survival of a vibrio species, whereas in the

coral pathogen V. shiloi, a FeSOD contributes to survival

in coral ectodermal cells (Banin et al., 2003). Interestingly,

in Escherichia coli, MnSOD is expressed under iron-

limiting conditions, when FeSOD is repressed

(Niederhoffer et al., 1990). This may explain why MnSOD

plays a crucial role in LGP32 intraphagosomal stages,

where iron is scarce as indicated by the intracellular acti-

vation of iron uptake (Supporting Information Table S1).

From our present data and studies on V. shiloi (Banin

et al., 2003), Fe and MnSODs, which share a common

ancestor, are required for intracellular survival of at least

two pathogenic vibrio species. As they are highly con-

served across vibrios, they could be involved in the intra-

cellular survival of additional vibrio species.

One major result of our work is the identification of the

essential role of metal homeostasis and copper efflux in

particular in vibrio intracellular life and subsequent

cytotoxicity, colonization and virulence in oyster experi-

mental infections. However, in the last decade metal

homeostasis has been highlighted to play a role in different

bacterial pathogenesis in vertebrates (Becker and Skaar,

2014). Among the different metals involved at the host–

pathogen interface, the toxicity of copper appears to be

mainly used as a defence mechanism by hosts. Hence,

copper efflux is an important mechanism for pathogens to

avoid copper toxicity. Indeed, free copper enhances the

production of reactive oxygen species (ROS) that create

damages to a broad series of macromolecules and largely

contribute to copper antimicrobial properties (Hodgkinson

and Petris, 2012). In H2O2-rich environments like the

phagosome, the redox properties of Cu(I) catalyse the

generation of highly toxic hydroxyl radicals (OH.-). Consist-

ent with its major protective role against hemocyte intrac-

ellular killing, CopA (VS_0768) of LGP32, a member of the

P-type ATPase family exporting Cu(I) across the plasma

membrane (Hodgkinson and Petris, 2012), was highly

transcribed in the phagosome. P-type ATPases homolo-

gous to CopA have been described in diverse species of

intracellular bacteria like Salmonella (CopA; Espariz et al.,

2007) and Mycobacterium (CtpV) that invade mammalian

phagocytes (Rowland and Niederweis, 2012). As in oyster

hemocytes, genes encoding copper-exporting P-type

ATPase are upregulated by such pathogens when they

enter phagosomes of macrophages (Chaturvedi and

Henderson, 2014) in which copper concentration

increases up to several hundred micromolar (Wagner

et al., 2005).

The major role of CopA in LGP32 intracellular survival

strongly suggests that phagosomes of oyster hemocytes

accumulate copper to control phagocytosed pathogens
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and supports recent findings showing that both hosts and

pathogens manipulate copper content in infected host

niches (Chaturvedi and Henderson, 2014; Chaturvedi

et al., 2014). In particular, mammalian phagocytes have

been shown to modulate the intraphagosomal concentra-

tion of metals, by depriving microorganisms from essential

metals like iron or accumulating toxic metals like copper

(Hood and Skaar, 2012). Thus, in human macrophages,

metal homeostasis is essential for the control of

phagocytosed bacteria (Soldati and Neyrolles, 2012). The

main effectors of copper influx in phagosomes of

macrophages are CTR1 and ATP7A (Hodgkinson and

Petris, 2012) whose expression is essential for the

copper-mediated bactericidal activity of the phagosome

(White et al., 2009). Interestingly, three ATP7A and two

CTR1 genes are found in the genome of Crassostrea

gigas (Genbank accession numbers gbΙEKC33905.1,

gbΙEKC18325.1, gbΙEKC28422.1 and gbΙEKC31900.1,

gbΙEKC33878.1). Thus, like mycobacteria replicating

inside phagosomes (Neyrolles et al., 2015), LGP32 uses

copper efflux to resist the high copper concentrations to

which it is exposed after phagocytosis. It has been

hypothesized that copper detoxification has been con-

served during evolution to provide protection against

phagocytosis (Raimunda et al., 2011; German et al.,

2013). This hypothesis is supported by the present data,

which show that pathogens capable to survive inside

phagocytes of invertebrates (here the oyster) use strate-

gies similar to pathogens surviving inside macrophages of

vertebrates. This high degree of conservation is consist-

ent with the high conservation of the phagocytotic machin-

ery that intracellular pathogens have to face, from

protozoan to metazoan phagocytic cells (Boulais et al.,

2010). The major role of copper homeostasis at the host–

pathogen interface may well go beyond its role in intrac-

ellular survival. Indeed, copper efflux was induced as

soon as LGP32 entered oyster plasma and was essential

for oyster colonization. This is consistent with the copper-

rich composition of marine invertebrate plasma, which is

characterized by abundant copper-containing proteins

like Zn/Cu SODs in the oyster (Gonzalez et al., 2005;

Duperthuy et al., 2011) or hemocyanin in crustaceans and

cephalopods (Terwilliger and Dumler, 2001) to which

squid-colonizing vibrios resist (Kremer et al., 2014). A

recent study suggested that copA is required for the colo-

nization of the squid light organ by V. fischeri (Brooks

et al., 2014). We show here for the first time the central

role of copA in the pathogenic potential of a vibrio.

The gene copA is highly conserved among vibrios and

to a broader extent among bacteria (Hernandez-Montes

et al., 2012). Hence, copA has been used to evaluate the

impact of copper-rich environments on bacterial commu-

nities, suggesting that copA is under selection in copper-

rich environments (Besaury et al., 2013). In the wild,

copper accumulation often originates from human-related

activities and numerous aquatic animals can accumulate

copper in their tissues, including oysters (Luo et al.,

2014). Therefore, copper abundance in different environ-

mental niches, including invertebrates as well as copper

of natural or anthropogenic sources, may represent an

important driver for the emergence of copper resistant

pathogens. In conclusion, this study demonstrates the

essential role of copper efflux and antioxidants in vibrio

survival inside host cells and suggests that interactions of

vibrios with different copper-rich environmental niches

could select important adaptive traits favouring emer-

gence of water-borne pathogens.

Experimental procedures

Animals

Adult diploid C. gigas were purchased from the local oyster

farm in Le Petit Mas (Mèze, France) and used for RNAseq

and qRT-PCR analyses. Adult triploid C. gigas were pur-

chased from the local oyster farm at the ‘CAT de Maguelone’

(Palavas, France) to perform in vitro cell biology experiments.

For experimental infections, juvenile diploid C. gigas oysters

were provided by the Ifremer oyster hatcheries of Argenton

and Bouin (France).

Bacterial strains and culture conditions

Vibrio isolates were grown in Zobell or on Zobell agar

(Saulnier et al., 2000), Luria-Bertani (LB) or LB-agar

(LBA) + NaCl 0.5M, at 20°C. E. coli strains were grown in LB

or on LBA at 37°C. Chloramphenicol (5–25 μg ml−1),

thymidine (0.3 mM) and diaminopimelate (0.3 mM) were

added as supplements when necessary. Induction of the PBAD

promoter was achieved by the addition of 0.2% L-arabinose

to the growth medium, and conversely, repression was

obtained by the addition of 1% D-glucose.

Plasmid construction and mutagenesis

Mutagenesis was performed by gene replacement, as

described in (Lemire et al., 2014). Two independent PCR

amplifications of the regions (500 bp) flanking the gene to

delete were performed using two primer pairs (1 + 2 and

3 + 4; Supporting Information Table S2). An inside out PCR

was performed using the pSW7848T suicide vector DNA (Val

et al., 2012) and primer pair pSW-F and pSW-R (Supporting

Information Table S2). The recombinant plasmid was then

assembled by the Gibson assembly method using the Gibson

assembly master mix (New England Biolabs, NEB) according

to the manufacturer’s instructions. Mutants were screened by

PCR using external primer 5 + 6 listed in Supporting Informa-

tion Table S2. For complementation experiment, the gene of

interest was cloned under the control of a constitutive PLAC

promoter in a pMRB plasmid (Le Roux et al., 2011). Two

independent PCR amplifications of the gene and plasmid

were performed using the primers gene-F + R and pMRB-
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F + R reciprocally. After purification and quantification, 100 ng

of the PCR products were mixed with the Gibson assembly

Master Mix and incubated for 60 min at 50°C. Samples were

diluted 1/3 before E. coli transformation. Clones were con-

trolled by digestion with restriction enzyme and sequencing of

PCR products obtained using the primers described in Sup-

porting Information Table S2. Strains π3813 and β3914 were

used as plasmid hosts for cloning and conjugation respec-

tively (Le Roux et al., 2007). Conjugation was carried out as

described in Goudenège et al., 2014. Plasmids and strains

used and/or constructed in the present study are presented in

Supporting Information Table S2.

Preparation of vibrios and oyster hemocytes for in vitro

assays

Hemolymph was collected from the adductor muscle of

oysters using a 2 ml syringe with a 23-G needle. After cell

counting, freshly collected hemolymph was dispensed in

wells to obtain hemocytes monolayers in the desired plate

format (see below). In parallel, after growing vibrio strains at

20°C in Zobell medium for 14 h, bacteria were washed in

sterile sea water (SSW) by two successive centrifugations

(10 min, 1000 g, 20°C) and diluted in SSW at a working

dilution of 2.109cfu ml−1 as deduced from OD600 reads. When

needed, bacteria were opsonized for one hour in 0.22 μm

filtered oyster plasma.

In vitro assay for vibrio intracellular survival

Hemocytes (2 × 105 hemocytes per well) were plated in Black

96-wells plate with transparent flat bottom and kept in

plasma. Vibrio strains carrying high copy pMRB-GFP plasmid

(Supporting Information Table S2) were opsonised in oyster

plasma. Opsonized vibrio strains were then added to the

hemocyte monolayers at a multiplicity of infection of 50:1.

Binding of bacteria to hemocytes was synchronized by a brief

centrifugation of 5 min at 400 g. After 1 h of phagocytosis,

hemocytes were carefully washed three times with SSW to

remove any remaining extracellular bacteria. Then, GFP fluo-

rescence was measured every hour over 20 h using a

TECAN plate reader (λex 480 nm/λem 520 nm). In each

experiment, each condition was performed in triplicates and

the depicted results are the average of three independent

experiments. Statistical analysis was performed using

RM-ANOVA over the independent experiments.

In vitro cytotoxicity assay

Hemocytes (2 × 105 hemocytes per well) were plated in Black

96-wells plate with transparent flat bottom. After 1 h of adhe-

sion and plasma removal, 10 μg ml−1 of Sytox Green

(Molecular Probes) diluted in 200 μl SSW was added to each

well. Opsonized vibrio strains were then added to the

hemocyte monolayers at a multiplicity of infection of 50:1.

Binding of bacteria to hemocytes was synchronized by a brief

centrifugation of 5 min at 400 g. Sytox Green fluorescence

was determined (λex 480 nm/λem 550 nm) every 30 min

over 14 h using a TECAN microplate reader. For controls,

washed bacteria were incubated in Sytox Green diluted in

SSW. Maximum cytolysis was determined by incubating

hemocytes in Sytox Green in presence of 0.1% Triton X-100.

To determine the role of phagocytosis in vibrio-induced

cytolysis of hemocytes, hemocytes were incubated with

5 μg ml−1 of cytochalasin D, an actin polymerization inhibitor,

30 min before adding vibrios. The results are representative

of three independent experiments. The RM-ANOVA test was

used to estimate the P-values of the comparison.

Fluorescence microscopy

Hemocytes were plated onto glass coverslips in a 24-well

plate to obtain monolayers of 5 × 105 cells. After adhesion,

hemocytes were exposed to GFP-expressing vibrios

(washed in SSW) at a multiplicity of infection of 50:1. Binding

of bacteria to hemocytes was synchronized by a brief cen-

trifugation of 5 min at 400 g. After 1 h, 3 h and 5 h-incubation

time, culture supernatants were fixed with 4% paraformalde-

hyde for 15 min and cytospun on glass slides for 5 min at

1000 g. The cell monolayers (coverslips from bottom of the

wells), were also fixed with 4% paraformaldehyde for 15 min.

Glass slides and coverslips were then washed in PBS and

stained with 0.25 μg ml−1 DAPI (Sigma) and 0.5 μg ml−1

Phalloidin-TRITC (Sigma). Fluorescence imaging was per-

formed using a Zeiss Axioimager fluorescence microscope

and a Zeiss 63× Plan-Apo 1.4 oil objective equipped with a

Zeiss MRC black and white camera for image acquisition.

Vibrio transcriptomic analysis by RNAseq

LGP32 was grown at 20°C in Zobell medium for 10 h and

washed twice in SSW by centrifugations (10 min, 1000 g,

20°C). Bacteria were then resuspended in SSW at OD600 of

0.5 (1.109 cfu ml−1 equivalent). Hemolymph was collected

from the adductor muscle of oysters using a 2 ml syringe with

a 23-G needle. Freshly collected hemolymph was dispensed

in a 6-well plate to obtain monolayers of 6 × 106 hemocytes

per well. One hour after plating, vibrios were added at a

multiplicity of infection of 100:1, and plates were centrifuged

for 5 min at 400 g for binding synchronization. After 1 h of

co-incubation, wells were washed extensively three times

with SSW to remove extracellular bacteria and 500 μl Trizol

reagent (Invitrogen) was added to every well for total RNA

extraction. The efficiency of vibrios internalization in

hemocytes was verified by microscopy showing that about

40% of hemocytes internalized about 50–70 bacteria, with

rare bacteria remaining extracellular. As a control, washed

bacteria were incubated in triplicates in SSW for 1 h and

resuspended in Trizol after centrifugation. RNA from three

independent experiments of LGP32 phagocytosis by

hemocytes was extracted using the Trizol reagent protocol

(Life Technologies). RNA concentration was measured using

a NanoDrop 1000 Spectrophotometer (Thermo Fisher Scien-

tific Inc.) and RNA quality was monitored by agarose gel

electrophoresis and a 2100 Bioanalyzer (Agilent Technolo-

gies Inc.). The bioanalyser analysis showed that bacterial

RNAs represented approximately 10% of the total RNA in the

intrahemocyte samples. Accordingly, control samples were

prepared by mixing total RNA extracted from LGP32 incu-

bated in SSW with C. gigas hemocyte RNAwith a ratio of 1:9.

For each sample, 7 μg of starting material was treated with

DNaseI (4 U) (Ambion’s DNA-free™) following the manufac-
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turer’s instructions. Samples were then enriched in bacterial

RNA using the MICROBEnrich™ Kit (Ambion) and bacterial

rRNA were then removed by the MICROBExpress™Kit

(Ambion) following the manufacturer’s instructions. Because

the MICROBEnrich™ Kit is based on oligonucleotides that

are designed to capture rRNAs from mammal species, it is

not fully efficient to remove invertebrate rRNAs. Accordingly,

we performed a further depletion step using a 5’-phosphate-

dependent exonuclease (Terminator, Epicentre), that

degrades processed transcripts, following instructions from

the manufacturer. For cDNA sequencing, for each sample, a

directional cDNA library was constructed and sequenced on

an illumina Hiseq 1000, in paired-end reads of 2 × 100 bp.

Three samples were multiplexed per lane giving ∼ 60 × 106

reads per sample. Out of 50–60 M reads obtained from the

RNA-seq, 1.2 M reads from the SSW samples and 2.3 M

reads from the intrahemocyte samples were successfully

mapped onto the genome of LGP32.

Sequencing data analysis

Transcriptomic high throughput sequencing data were ana-

lysed using a bioinformatic pipeline implemented in the

Microscope platform (Vallenet et al., 2013). The current pipe-

line is a ‘Master’ shell script that launches the various parts of

the analysis (i.e. a collection of Shell/Perl/R scripts) and

controls for all tasks having been completed without errors. In

a first step, the RNA-Seq data quality was assessed by

including option like reads trimming or merging/split paired-

end reads. In a second step, reads were mapped onto the

V. tasmaniensis LGP32 genome (genome ID: 13995, assem-

bly GCA_000091465.1, NCBI) using the SSAHA2 package

(Ning et al., 2001) that combines the SSAHA searching algo-

rithm (sequence information is encoded in a perfect hash

function) aiming at identifying regions of high similarity, and

the cross-match sequence alignment programme (Ewing

et al., 1998), which aligns these regions using a banded

Smith-Waterman-Gotoh algorithm (Smith and Waterman,

1981). An alignment score equal to at least half of the read is

required for a hit to be retained. To lower false positives

discovery rate, the SAMtools (v.0.1.8; Li et al., 2009) are then

used to extract reliable alignments from SAM formatted files.

The number of reads matching each genomic object har-

boured by the reference genome is subsequently computed

with the Bioconductor-Genomic-Features package (Carlson

et al., 2011). In case of reads matching several genomic

objects, the count number is weighted in order to keep the

same total number of reads. Finally, the Bioconductor-DESeq

package (Anders and Huber, 2010) with default parameters is

used to analyse raw counts data and test for differential

expression between conditions. Out of the paired-end reads,

only mapping results of the first sequencing run reads were

used for the DESeq analysis.

qRT-PCR analyses

Experiments were performed as for ‘Vibrio transcriptomic

analysis by RNAseq’. Conditions tested were: 6×108 vibrios

per well in SSW (control), vibrios in oyster plasma and vibrios

opsonized in plasma and incubated on hemocyte monolayers

(6×106 hemocytes per well) kept in SSW. Vibrios were incu-

bated 30 min, 1 h and 2 h before wells were centrifuged and

the incubated stopped by adding 500 μl Trizol per well. Total

RNA was extracted from Trizol using the DirectZol RNA

Miniprep kit (R2051) according to manufacturer’s instructions

(ZymoResearch) and then treated by DNaseI to remove con-

taminating genomic DNA, using the DNA-free kit (Ambion)

before purification by phenol/chloroform extraction and

ethanol precipitation. Quantification of total RNA was done

with a NanoDrop spectrophotometer (Thermo, Fisher Scien-

tific) and quality was monitored using a 2100 Bioanalyzer

(Agilent Technologies Inc.). Real-time qPCR was performed

either at the Imagif platform (Gif sur Yvette) on an ABI

7900HT Fast Real-Time PCR System using a Fast SG qPCR

Master Mix (Roboklon), or at the MGX platform in Montpellier

using a the Light-Cycler 480 System (Roche), using the

primers listed in Supporting Information Table S3. Relative

expression was calculated using the 2-ΔΔCq method (Pfaffl,

2001), with three genes, encoding 6PKF (VS_2913), MGS

(VS_II1055) and CcmC (VS_0852) being used for normaliza-

tion. These were chosen because their expression was found

to be constant across conditions in the RNAseq, as well as by

qRT-PCR.

Copper and zinc sensitivity

Paper discs (6 mm) were loaded with CuSO4 by soaking

them over-night into a 50 mM CuSO4 solution or 50 mM

ZnSO4 solution. Cells from a stationary phase LGP32 wild-

type and LGP32 isogenic mutant cultures at DO = 1 were

washed twice with SSW before being spread onto agar plates

containing 15 g L−1 bactopeptone and 0.5M NaCl. Using a

sterile tweezer, copper and zinc impregnated disks were

placed on the bacterial lawn before incubation at 20°C. After

5 day incubation, the diameter of the inhibition zone around

the disk was measured.

Experimental infections of oysters

Experimental infections were performed at 20°C, as previ-

ously described (Duperthuy et al., 2010). Groups of 45

oysters were injected with the different strains of LGP32

(4 × 107 cfu per spat). An equal volume of SSW was injected

to control animals. Colony-forming units of bacteria were

determined by counting on Zobell agar plates. For each con-

dition, oysters were placed for 24 h in three separate tanks in

6 l of seawater (15 animals per aquarium). Mortalities were

followed during 7 days. The non-parametric Kaplan–Meier

test was used to estimate log-rank values for comparing

conditions. All experimental infections were performed

according to the Ifremer animal care guidelines and policy.

In vivo colonization and damages to host cells

After overnight growth in LB NaCl 0.5M containing 10 μg ml−1

chloramphenicol, vibrio strains carrying high copy pMRB-

GFP were washed twice with sterile sea water (SSW) by

centrifugation for 15 min at 1500 g. Then, groups of 20

oysters were injected with wild-type or ΔcopA LGP32 (7 × 107

cfu per oysters). Two hours after injection, hemocytes were

collected from the adductor muscle of five oysters and fixed
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with 2% paraformaldehyde for 15 min and finally cytospun for

5 min at 1000 g. Samples were stained with 0.25 μg ml−1

DAPI (Sigma) and 0.5 μg ml−1 WGA-TRITC (Sigma). Fluores-

cence imaging was performed as described above. Statistical

analysis was performed using non-parametric Mann–

Whitney test for comparing both conditions. Similarly, 2 h

after injection, five additional oysters injected with each strain

were weighed and homogenized by passage through a

Dounce apparatus. Serial dilutions of the homogenized mate-

rial in SSW were spread onto LB NaCl 0.5M agar plates

containing 10 μg ml−1 chloramphenicol, in duplicate. Colonies

were counted after 2 days of growth at 20°C and results were

expressed in number of colony forming units per gram of

oyster.

In vivo competitive index

After overnight growth in LB NaCl 0.5M containing 10 μg ml−1

chloramphenicol, wild-type or ΔcopA LGP32 carrying high

copy pMRB-GFP and wild-type LGP32 high copy pMRB-

mCherry were washed twice in SSW by centrifugation for

15 min at 1500 g. Then, groups of 40 oysters were injected

with a 1:1 ratio of each strain (7 × 107 cfu per oysters). Two

conditions were tested: GFP-wild-type/mCherry-wild-type

(control) as well as GFP-ΔcopA/mCherry-wild-type. Five

oysters of each condition were homogenized and plated on

agar plates as for the colonization assay. Red colonies (wild-

type) and green colonies (mutant) were counted and results

were expressed as the ratio of mutant CFUs over wild-type

CFUs. Statistical analysis was performed using the non-

parametric Kruskal–Wallis test with Dunn’s multiple compari-

sons test for comparing conditions.
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!OX"

"

)PQON*!@*%*(JZT*U\*U]ZTNM*KNXNZ*nJTR*ZJKXJ\J[PXTO]*VUYLOPTNY*NfWMNZZJUX*

'7?3"P7>H"K;54?:="94"?:4:":WLG:==974"w:G:"K5>KF>56:H"G:>569U:"67":WLG:==974"94"87Ki]94P:K6:H"7<=6:G=#"2565"5G:"

8:54="7P" 6;G::" 94H:L:4H:46":WL:G98:46=#"&4><"=9?49P9K546"U5>F:="5G:"H9=L>5<:H"j^2,~M#MRk#"4="=654H=" P7G"476"

=9?49P9K546"j^2,�M#MRk#"

"
(UK>*1UOY*[RPXKN*

'fWNMJVNXTPO*[UXYJTJUX* F>AD* F>A8* (2:@>* (#2>CC=>)*

$OO*cJQMJUZ*
* * * *

%VVLXJT]*
* * * *

C(%n!MMMM@@T""""94;9V967G"7P"5L7L67=9=" M*T3O" M*TTR" M*`TT" M*`@!"

C(%n!MMMOX33""""F4K;5G5K6:G9l:H"LG76:94"'&C!MR@O33O!"LG:KFG=7G" 3*O`E" !*X`O" 3*XER" 3*MXR"

C(%n!MMMOXTE"""";:56"=;7Ki"`M"i25"!30]>9i:" !*33M" !*MXT" !*!`!" !*M`3"

C(%n!MMMR!XO""""/7>>]>9i:"G:K:L67G"!@" M*`X3" M*`R`" M*TOE" M*E`O"

C(%n!MMMRTTO""""67>>]>9i:"G:K:L67G"@"9=7P7G8"b!" M*T@`" M*TME" M*`X!" M*T@O"

C(%n!MMMT@TM""""C!_]H78594]K74659494?"L5G695>" ]M*TRM" ]M*``T" ]M*EXT" ]M*`EM"

C(%n!MMMX`O3"""")@"FV9_F9694]">9?5=:".0C)!]>9i:"9=7P7G8"b3" M*`33" M*ETR" M*EO`" M*ETO"

C(%n!MM!M3ME""""/1^"G:K:L67G]5==7K956:H"P5K67G"E]>9i:" M*E3T" M*EXR" M*RTX" M*E!M"

C(%n!MM!!!TT""""/1^0%-@]946:G5K694?"3" M*`!!" M*ETO" M*E!X" M*ERR"

C(%n!MM!!@@3""""6G54=9:46"G:K:L67G"L76:4695>"K56974"K;544:>"=FVP589><"+"8:8V:G"3]>9i:"

9=7P7G8"b!"
]M*T@@" ]M*T3X" ]M*X@@" ]M*TO@"

C(%n!MM!3`33""""8<:>79H"H9PP:G:46956974"LG985G<"G:=L74=:"TT]>9i:" !*ETM" !*`3X" !*E3E" !*`MT"

C(%n!MM!3`3R""""+<:>79H"H9PP:G:46956974"LG985G<"G:=L74=:"TT" !*!OX" !*!M@" M*X3E" !*!R!"

C(%n!MM!3`TE""""6F87G"4:KG7=9="P5K67G"G:K:L67G"=FL:GP589><"8:8V:G"3`]>9i:" !*TX3" !*EXR" !*TOM" !*`!T"

C(%n!MM!@@MR""""/;G::"LG98:"G:L59G":W74FK>:5=:"!" ]!*M3!" ]M*EX`" ]M*XT`" ]M*`R@"

C(%n!MM!`OEO"""">7w"5PP9496<"988F47?>7VF>94":L=9>74"^K"G:K:L67G]>9i:"9=7P7G8"b3" ]M*`OM" ]M*TRR" ]M*T`R" ]M*`RM"

C(%n!MM!TMOE""""946:G>:Fi94]!"G:K:L67G]5==7K956:H"i945=:"O]>9i:" M*XM@" M*T@!" M*TOT" M*`@X"

C(%n!MM!T`R@""""NK5U:4?:G",:K:L67G"C<=6:94:],9K;"G:L:56"LG76:94"jN,C,k" M*XM3" M*XTX" M*T@O" M*`T3"

C(%n!MM3!OTE""""%46:G>:Fi94]!`"G:K:L67G"2" M*TT@" M*T@O" M*`TX" M*`RT"

C(%n!MM33X`T"""":5G><"?G7w6;"G:=L74=:"!]$]>9i:" M*`R`" M*RRO" !*!3T" M*R@!"

C(%n!MM3@3!!""""HF5>"7W9H5=:"856FG56974"P5K67G"!]>9i:" M*RRT" M*EMO" M*R!3" M*R`O"

C(%n!MM3OE`!""""94;9V967G"7P"5L7L67=9=" M*XR@" M*XM3" M*X`O" M*`3T"

C(%n!MM3R@`M""""HF5>"7W9H5=:"3]>9i:" M*TT@" M*TO3" M*TRR" M*TO3"

C(%n!MM3R`RO""""946:G>:Fi94"!`" 3*RXR" 3*O3T" 3*@O!" 3*R@3"

C(%n!MM3RT3E""""V5K6:G95>"H<45894" M*X3E" M*XR@" M*`R`" M*TM3"

C(%n!MM3`E!O""""LG7=65?>54H94")3"G:K:L67G")-O"=FV6<L:]>9i:" !*!RM" !*M3T" !*!TR" !*MEM"

C(%n!MM3``TT""""-G7=65?>54H94")3"G:K:L67G")-O"=FV6<L:" ]M*``!" ]M*`OE" ]M*T!`" ]M*EX3"

C(%n!MM3``TX""""LG7=65?>54H94")3"G:K:L67G")-O"=FV6<L:]>9i:" !*EX3" !*O3R" !*`EX" !*RO3"

C(%n!MM3``XM""""LG7=65?>54H94")3"G:K:L67G")-O"=FV6<L:]>9i:" !*EX3" !*O``" !*``X" !*OR`"

C(%n!MM3TO!!""""HF5>"7W9H5=:"3]>9i:" M*ROT" M*OT3" M*RRE" M*R3@"

C(%n!MM3TTM`""""6F87G"4:KG7=9="P5K67G">9?54H"=FL:GP589><"8:8V:G"!O"9=7P7G8"b!" 3*E!O" 3*EM`" 3*E`R" 3*EXO"

C(%n!MM!EXOX""""1FK>:5G"^5K67G"7P"v5LL5">9?;6"L7><L:L69H:"?:4:":4;54K:G"94"Vj$k]K:>>="4"

�C5:47G;5VH969=":>:?54=�"
M*EXR" M*EE!" M*EME" M*E!R"

C(%n!MM3R``@""""NK5U:4?:G",:K:L67G"C<=6:94:],9K;"G:L:56"LG76:94"jN,C,k" !*`MT" !*`@X" !*EER" !*OTX"

7NOO*WMUOJ\NMPTJUX*PXY*YJ\\NMNX[JPTJUX*
* * * *

C(%n!MMMM`XM""""6<G7=94:]"i945=:"G:K:L67G"/9:]!]>9i:" M*T!@" M*TMM" M*`!O" M*ETT"

C(%n!MMMMXEM""""^G9ll>:H]!" ]!*M!X" ]M*X33" ]!*M!R" ]M*`!`"



!RM"

"

C(%n!MMM@XXO""""+F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="!M" M*`O@" M*EOX" M*`3E" M*ET`"

C(%n!MMMEME!""""NGK"i945=:]5==7K956:H"L;7=L;7"3]0" M*REE" M*RXO" M*RTO" M*RT@"

C(%n!MMMETXX""""+F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="!M" M*T`R" M*T3!" M*EX@" M*T!@"

C(%n!MM!@!XR"""">7w]H:4=96<">9L7"G:K:L67G]G:>56:H"E]"L5G695>" M*`O`" M*RXX" M*`RE" M*E3`"

C(%n!MM!@3@3""""U5=KF>5G":4H76;:>95>"?G7w6;"P5K67G"G:K:L67G"!]>9i:" M*`3O" M*`RM" M*`!R" M*EE@"

C(%n!MM!@RR@""""8F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="E"9=7P7G8"b!" !*M@O" M*`TR" M*XX`" M*`OE"

C(%n!MM!OOOT""""6G54=KG9L6974"P5K67G")/S`]>9i:"9=7P7G8"b!" !*3X@" !*3M!" !*!XM" !*!R@"

C(%n!MM!RX!M""""6G54=P7G894?"?G7w6;"P5K67G]V:65]94HFK:H"9?];@]>9i:" ]M*T3M" ]M*EX!" ]M*`RO" ]M*RT!"

C(%n!MM!T`T!"""">7w]H:4=96<">9L7"G:K:L67G]G:>56:H"O]>9i:" ]M*E!M" ]M*E@X" ]M*E3X" ]M*R3E"

C(%n!MM3MMX!""""^]V7W"74><"OM" M*ERT" M*`3@" M*```" M*TMT"

C(%n!MM3@3MT""""8F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="!!"9=7P7G8"b!" M*EXE" M*```" M*`XE" M*ETE"

C(%n!MM3RTTX""""+F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="E" M*T@X" M*`3E" M*TMR" M*ETR"

C(%n!MM3EX@`""""?G7w6;"H9PP:G:46956974"P5K67G"!R" M*ETE" M*EO!" M*`@@" M*E!X"

C(%n!MM3T`RO""""?9GH94]>9i:" M*E3!" M*RTR" M*RO3" M*REO"

7NOO*ZJKXPOJZPTJUX*PXY*PYRNZJUX*
* * * *

C(%n!MMMO!X@""""G:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"/]>9i:" M*ETE" M*``R" M*`E`" M*RXM"

C(%n!MMM`RE`"""",:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"8F" M*`!R" M*`3`" M*ER!" M*E@E"

C(%n!MMMTRTM"""",:?F>567G"7P"(]"=9?45>94?"@" M*XM!" M*ERO" M*XT3" M*ERR"

C(%n!MM!@!@O""""Sx^0"54H"K5K;:"H78594]K74659494?"!]>9i:" M*`O3" M*E3X" M*RE@" M*EMX"

C(%n!MM!RX!@""""U74"x9>>:VG54H"P5K67G" ]!*M`M" ]M*TM!" ]M*T3X" ]M*`OE"

C(%n!MM!EOX3""""G:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"/]>9i:" M*TXO" M*X3R" M*T@E" M*`E`"

C(%n!MM!`@!O""""8:8VG54:"PG9ll>:H]G:>56:H"]>9i:" ]M*E!E" ]M*REE" ]M*E!R" ]M*REO"

C(%n!MM3!3`E""""/$C!"H78594"P589><"8:8V:G"3$" M*EM!" M*E`@" M*EMX" M*E@M"

C(%n!MM3OEMX""""(/-5=:]5K69U5694?",5L",54](0-"H78594"@"9=7P7G8"b3" M*TRR" M*`X3" M*X!E" M*```"

C(%n!MM3``3!""""LG767]74K7?:4:"6<G7=94:]"i945=:"NGK" M*X3E" M*TE@" M*TM`" M*``3"

C(%n!MM3T`OR""""HF5>"=L:K9P9K96<"8967?:4]5K69U56:H"i945=:"i945=:"E" M*EEO" M*RTT" M*EXT" M*EMM"

7]TUZmNONTUX*Y]XPVJ[Z*
* * * *

C(%n!MMMT333""""i:>K;"3O" !*MET" M*TE@" !*M`X" M*X3R"

C(%n!MM3O3!E""""-;7=L;569H<>947=967>]O]L;7=L;56:"R]i945=:"6<L:]!"5>L;5" !*3!`" !*MOT" M*X3T" !*M@@"

C(%n!MM3EM@O""""LG7V5V>:"=:G94:"6;G:7494:]"i945=:"L56=!" !*M!T" M*XOO" !*M3`" M*TX@"

'fTMP[NOOLOPM*VPTMJf*MNVUYNOJXK*
* * * *

C(%n!MMMM!@E"""")/N]G:>56:H"6G54=KG9L6974"P5K67G")>P]@" M*`T@" M*EO!" M*EEM" M*ET`"

C(%n!MMMM!E`""""5=65K94]>9i:"8:65>>7LG76:5=:"67W94"!" M*E@O" M*E@`" M*EE`" M*ER!"

C(%n!MMMMT@T"""";:89K:4694]!]"L5G695>" M*`ER" M*ETR" M*TOX" M*ERR"

C(%n!MM!!3@@"""";:89K:4694]!]>9i:"9=7P7G8"b!" M*EE3" M*`ER" M*E@M" M*EEO"

C(%n!MM!R`MM""""946:G]5>L;5]6G<L=94"94;9V967G";:5U<"K;594".@]>9i:" M*TOT" M*`@R" M*T@M" M*`@T"

C(%n!MM!EOOT""""/7>>79H"!" M*EM`" M*RR!" M*RTM" M*OX@"

C(%n!MM3EO@!""""85885>954":L:4H<894]G:>56:H"!]>9i:" ]M*X!M" ]!*ME@" ]M*XX@" ]M*`!X"

#NTPQUOJZV*
* * * *

C(%n!MM!@T`X""""U:=9KF>5G"?>F65856:"6G54=L7G6:G"!" !*`!@" !*X3T" !*TMM" !*TOM"

C(%n!MMMR!!!""""=7>F6:"K5GG9:G"P589><"3E"8:8V:G"E]>9i:" !*!!@" M*`T@" !*3T`" M*TX!"

C(%n!MMM`@TM""""6G54=KG9L6974"P5K67G"NB+]!]>9i:" M*XRE" M*X!!" M*XMX" M*X!O"

C(%n!MMMTROE"""")WK96567G<"58947"5K9H"6G54=L7G6:G" M*X`M" M*E!X" !*!MT" M*`OT"

C(%n!MMMTE`@""""K<K>9K"0+-"G:K:L67G"0" !*!3X" M*X`R" !*!33" M*X!M"



!R!"

"

C(%n!MMMTXE3""""K<67=7>9K"L;7=L;7>9L5=:"03]>9i:"9=7P7G8"bR" M*`T`" M*EX`" M*`@T" M*E`@"

C(%n!MM!!@3T""""=7>F6:"K5GG9:G"P589><"3T"8:8V:G"@]>9i:" M*`TM" M*`EE" M*T`T" M*E@M"

C(%n!MM!!XRX""""1]5K:6<>56:H]5>L;5]>94i:H"5K9H9K"H9L:L69H5=:" M*EE!" M*E@X" M*E3E" M*RT`"

C(%n!MM!3T33""""V5>V9549"G94?"@]>9i:" ]M*EE3" ]M*EME" ]M*ETE" ]M*RRX"

C(%n!MM!@X3R""""K9=]5K749656:"L5G695>" M*`!X" M*T3T" M*X3E" M*`TM"

C(%n!MM!O!E3""""=6:G79H"!`]5>L;5];<HG7W<>5=:"!`*3M"><5=:]>9i:" !*TRT" !*E@X" !*XO3" !*EER"

C(%n!MM!RM!T""""=7>F6:"K5GG9:G"P589><"3E"8:8V:G"E]>9i:" !*M!@" M*E`@" !*M`X" M*TMO"

C(%n!MM!TOO!""""K<67K;G78:"-ORM"3\E]>9i:" M*`XO" M*`O!" M*TE!" M*T`@"

C(%n!MM!X`@`""""+5>74<>"]5K<>"K5GG9:G"6G54=5K<>5=:" !*M!!" M*`XT" !*MOE" M*TTM"

C(%n!MM33MMX""""G:_F9G:H"P7G"8:9769K"4FK>:5G"H9U9=974"!";787>7?" M*ET3" M*RE`" M*ER3" M*REO"

C(%n!MM3OOMR""""5_F5L7G94]!]>9i:" ]M*`RO" ]M*EO!" ]M*``!" ]M*EOR"

#NTPO*RUVNUZTPZJZ*
* * * *

C(%n!MM!3MO3""""8:65>>76;974:94"%S" ]M*TR@" ]M*XMT" ]M*TRX" ]M*T3!"

C(%n!MM!XR!@""""D94K"6G54=L7G6:G"!" !*M@T" M*EXT" !*3XX" M*`@R"

C(%n!MM3MEXE""""l94K"8:65>>7"5=:"45=]!R]>9i:" !*MOR" M*`XR" !*!@!" M*``O"

C(%n!MM3O`TX""""l94K"6G54=L7G6:G"D%-!]>9i:" !*MXT" M*EXM" !*@M!" M*`@`"

:R]ZJUOUKJ[PO*MNZWUXZN*
* * * *

C(%n!MMMOT!E"""":4H76;:>94]K74U:G694?":4l<8:"3]>9i:" M*T3!" M*ERE" M*T@X" M*`R@"

C(%n!MMMXOER""""K;7>:K<=67i9494"G:K:L67G]>9i:" !*!R`" M*XM@" M*XXX" !*!R3"

C(%n!MM!!3`@""""=:W"L:L69H:"G:K:L67G]>9i:" !*OX!" !*3OM" !*EMT" !*3`3"

C(%n!MM!TERE""""8:>567494"G:K:L67G"6<L:"!0]>9i:" M*TE!" M*TOO" M*TXX" M*TTR"

C(%n!MM3R3R@""""K;7>:K<=67i9494"G:K:L67G"6<L:"0]>9i:" !*X33" !*``O" !*`EX" !*``@"

C(%n!MM3ETER""""=:W"L:L69H:"G:K:L67G]>9i:" !*3!X" !*M`E" !*333" !*MXO"

!TMNZZ*MNZWUXZN*
* * * *

C(%n!MM!@3E!""""K<=65694"$" ]M*T!!" ]M*`X`" ]M*EO`" ]M*E3T"

C(%n!MM3`@RT""""6F87G"LR@]94HFK9V>:"!!]>9i:"9=7P7G8"b@" M*E3R" M*ETM" M*R`!" M*E!@"

3XmXUnX*
* * * *

C(%n!MM!@ER`""""]]]10]]]" M*`@3" M*R`M" M*TRX" M*E!3"

C(%n!MMM!@TX"""";<L76;:69K5>"LG76:94"C(%n!MMM!@TX" M*`O`" M*EX!" M*ETT" M*ERT"

C(%n!MMM!TO`"""";<L76;:69K5>"LG76:94"C(%n!MMM!TO`" M*XR!" M*XMO" M*X3!" M*XET"

C(%n!MMM!TE@""""]]]10]]]" M*X`E" M*XXX" M*X!!" M*T!@"

C(%n!MMM@EOT""""]]]10]]]" M*E`E" M*E@O" M*`OO" M*E3@"

C(%n!MMM@ERM""""]]]10]]]" M*TOM" M*`E`" !*MM!" M*T@E"

C(%n!MMMOEX3"""";<L76;:69K5>"LG76:94"C(%n!MMMOEX3" ]M*`OR" ]M*ERT" ]M*EXO" ]M*E@R"

C(%n!MMMTTR`"""";<L76;:69K5>"LG76:94"C(%n!MMMTTR`" M*TE`" M*XME" M*`R@" M*T3R"

C(%n!MMMXRET""""]]]10]]]" 3*R`M" 3*ROM" 3*`O3" 3*OOX"

C(%n!MM!M!OR""""G9V74FK>:5=:"&<]>9i:" M*TMR" M*`EO" M*`OR" M*T!!"

C(%n!MM!M`ET"""";<L76;:69K5>"LG76:94"C(%n!MM!M`ET" M*T`@" M*EOO" M*TR!" M*`R@"

C(%n!MM!!O@3""""+/'!]>9i:"9=7P7G8"b3" M*T`X" M*T@O" M*`3!" M*`XR"

C(%n!MM!@3`O"""";<L76;:69K5>"LG76:94"C(%n!MM!@3`O" !*R!!" !*O!X" !*@OM" !*3`T"

C(%n!MM!@3``"""";<L76;:69K5>"LG76:94"C(%n!MM!@3``" M*TTE" M*`X`" !*MOT" M*TRM"

C(%n!MM!@3`T"""";<L76;:69K5>"LG76:94"C(%n!MM!@3`T" !*!R3" !*!E`" !*MM!" !*!O`"

C(%n!MM!R!T3""""]]]10]]]" M*T`R" M*`M`" M*XE`" M*TTR"

C(%n!MM!ROM`""""]]]10]]]" !*33M" M*`TR" M*XOE" M*`@O"



!R3"

"

C(%n!MM!RT!`""""]]]10]]]" M*TE@" M*E@M" M*TXX" M*EX@"

C(%n!MM!EROE""""(CC3"54H"(CC@"H78594"K74659494?" !*XOM" !*XRR" 3*!MT" 3*M3X"

C(%n!MM!``!E""""]]]10]]]" M*TXO" M*`O!" !*ME!" M*ET!"

C(%n!MM!`XRM""""]]]10]]]" M*`@!" M*EOE" M*`O`" M*`@`"

C(%n!MM!X!EO""""^+,^"589H:"G:K:L67G" !*R3T" !*O@3" !*RET" !*OO3"

C(%n!MM!XOE3""""]]]10]]]" M*`3T" M*EXM" M*E!`" M*ERO"

C(%n!MM!X`RO"""";<L76;:69K5>"LG76:94"C(%n!MM!X`RO" M*E@X" M*RX@" M*EOR" M*E3X"

C(%n!MM3M!`E""""G7>>94?"=674:]>9i:" M*E@T" M*EMR" M*EX!" M*ET@"

C(%n!MM3MEMM""""-,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@!XMEO"9=7P7G8"b3" !*!OO" M*T!@" !*!MM" M*XXM"

C(%n!MM3!OT`"""";<L76;:69K5>"LG76:94"C(%n!MM3!OT`" M*TO3" M*`OX" M*`3!" M*EER"

C(%n!MM3@3`T""""-,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@O@!!@" !*R33" !*OE`" !*!RM" !*@ET"

C(%n!MM3O@X`""""-,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@O!TM@" M*TE!" M*T!E" M*TE!" M*`TE"

C(%n!MM3RR!!""""/XNN"C]6:G8945>"65G?:6"H78594]K74659494?" !*3X@" M*`X3" !*3XM" M*T!E"

C(%n!MM3R``T""""]]]10]]]" M*R@X" M*R!!" M*RMO" M*R!T"

C(%n!MM3E``R"""";<L76;:69K5>"LG76:94"C(%n!MM3E``R" M*`@R" M*E@R" M*RTR" M*ER3"

-JMLONXT*ZTMPJXZ*
* * * *

%VVLXJT]*
* " * "

C(%n!MMMMM!E""""C]6<L:">:K694"H78594"P589><"O"8:8V:G"^" ]M*`TO" 4=" ]M*`XR" 4="

C(%n!MMMOX@M""""102-."7W9H5=:"R" ]M*ETM" 4=" ]M*X!O" 4="

C(%n!MM!!T``"""")@"FV9_F9694]">9?5=:"/,0^`]>9i:"9=7P7G8"b!" M*R3!" 4=" M*RXT" 4="

C(%n!MM!R3T`""""=:G94:"6;G:7494:]"i945=:"B'v3]>9i:"9=7P7G8"b@" M*EO@" 4=" M*ETT" 4="

C(%n!MM!`MT!""""7W<?:4"7W9H7G:HFK65=:"!" M*`3X" 4=" M*`MR" 4="

C(%n!MM!`@R3""""/G9L5G696:"8769P]K74659494?"3" M*`!E" 4=" M*`MR" 4="

C(%n!MM3MO`3""""H:>:6:H"94"85>9?4546"VG594"6F87G="!"]>9i:" ]M*`MO" 4=" ]M*TE`" 4="

C(%n!MM33!T`""""K0+-]G:=L74=9U:":>:8:46"87HF>567G]>9i:"9=7P7G8"b!" M*`!!" 4=" M*`3E" 4="

C(%n!MM3REM@""""54i<G94"G:L:56"54H"N&CN"V7W"!3]>9i:" M*`!X" 4=" M*`@X" 4="

#NTPQUOJZV*
* " * "

C(%n!MMMR!!R""""=7H9F8]"54H"K;>7G9H:]H:L:4H:46"?><K94:"6G54=L7G6:G"!" M*E3`" 4=" M*ER@" 4="

C(%n!MMME`3@""""=7>F6:"K5GG9:G"P589><"3T"8:8V:G"@]>9i:" M*ETX" 4=" M*TOM" 4="

C(%n!MMMXM@M""""H:;<HG7K;7>:=6:G7>"G:HFK65=:" ]M*RE@" 4=" ]M*RTM" 4="

C(%n!MMMXXT!""""=7H9F8]"54H"K;>7G9H:]H:L:4H:46"?><K94:"6G54=L7G6:G"!]>9i:" M*`OO" 4=" M*`E@" 4="

C(%n!MM!MX3O""""'5G?:"4:F6G5>"58947"5K9H="6G54=L7G6:G"=85>>"=FVF496"3" M*ETO" 4=" M*ET@" 4="

C(%n!MM!MX3R""""[�'"58947"5K9H"6G54=L7G6:G"3" M*E@O" 4=" M*E3`" 4="

C(%n!MM!!`EM""""=7H9F8]K7FL>:H"8747K5GV7W<>56:"6G54=L7G6:G"!]>9i:" M*ERO" 4=" M*`ER" 4="

C(%n!MM!XMR!""""FG7L7GL;<G947?:4]%%%"C]8:6;<>6G54=P:G5=:" M*EO@" 4=" M*ERO" 4="

C(%n!MM3OR3M""""L;7=L;7G<>5=:"V"i945=:"?5885"K565><69K"=i:>:65>"8F=K>:";:5G6"9=7P7G8"

9=7P7G8"b3"
M*ET@" 4=" M*`X!" 4="

C(%n!MM3O`OM""""`]5>L;5];<HG7W<K;7>:=6]O]:4]@]74:"!3]5>L;5];<HG7W<>5=:]>9i:" M*RE`" 4=" M*`MT" 4="

7NOO*WMUOJ\NMPTJUX*PXY*YJ\\NMNX[JPTJUX*
* " * "

C(%n!MMMMOO!""""vGF:LL:>]>9i:"P5K67G"R" M*E!`" 4=" M*EOE" 4="

C(%n!MMM`XOX""""$:65]!*@]?5>5K67=<>6G54=P:G5=:"VG4" M*EMR" 4=" M*EMX" 4="

C(%n!MM!MOOE""""0^]X"9=7P7G8"bO" M*EEM" 4=" M*E@X" 4="

C(%n!MM!METT""""V74:"87GL;7?:4:69K"!]>9i:" M*RR@" 4=" M*ROR" 4="

C(%n!MM!MXEM""""5G95H4:]3" M*REX" 4=" M*R`O" 4="



!R@"

"

C(%n!MM!E3RO""""C7G:]V94H94?"P5K67G"=FVF496"V:65" M*E`R" 4=" M*TO`" 4="

C(%n!MM!XM@T""""0G?9494:"H:98945=:e(!eN]=L:K9P9K"K<K>94])!" M*T`3" 4=" !*MR@" 4="

C(%n!MM!XR3M""""LG767K5H;:G94"^56"O]>9i:" M*ERR" 4=" M*T`3" 4="

C(%n!MM3MXMM""""->:W94]$@"jL5=":469YG:k" M*ER3" 4=" M*TOT" 4="

C(%n!MM3T@3@"""":L9H:G85>"?G7w6;"P5K67G"`"9=7P7G8"b!" ]M*EER" 4=" ]M*REX" 4="

'fTMP[NOOLOPM*VPTMJf*MNVUYNOJXK*
* " * "

C(%n!MMME`RX""""G:69479K"5K9H"G:K:L67G"?5885]>9i:"9=7P7G8"b!" M*E`X" 4=" M*ETO" 4="

C(%n!MM!!RT3""""P9VG9>>94]3]>9i:"9=7P7G8"b3" M*EM!" 4=" M*`OX" 4="

C(%n!MM!X33T""""K5G69>5?:"856G9W"]>9i:" M*ER3" 4=" M*XRR" 4="

C(%n!MM!XOT@""""0"H9=946:?G94"54H"8:65>>7"5=:"w96;"6;G78V7=L74H94"8769P="X" M*`MM" 4=" M*ETE" 4="

C(%n!MM3@3@!""""K5G69>5?:"856G9W"]>9i:" M*R33" 4=" M*R`@" 4="

C(%n!MM3EO@E""""85885>954":L:4H<894]G:>56:H"!]>9i:" ]M*E`X" 4=" ]M*`!T" 4="

7PO[JLV*RUVNUZTPZJZ*
* * * *

C(%n!MMM3RRE""""C5>K967494"G:K:L67G" M*ROO" 4=" M*ETM" 4="

C(%n!MMMXX`E""""4:FG745>"K5>K9F8"=:4=7G"3]>9i:" M*RTE" 4=" M*EMR" 4="

7NOO*ZJKXPOJZPTJUX*PXY*PYRNZJUX*
* " * "

C(%n!MM!``E!""""V:65]5GG:=694]!]>9i:"9=7P7G8"b!" M*EET" 4=" M*E`T" 4="

7]TUZmNONTUX*Y]XPVJ[Z*
* " * "

C(%n!MM3@3R3""""Nw96K;]5==7K956:H"`M" M*RXR" 4=" M*RE`" 4="

#NTPO*RUVNUZTPZJZ*
* " * "

C(%n!MMMMMEE""""+:65>>76;974:94" M*RT3" 4=" M*`3@" 4="

.NMcULZ*Z]ZTNV*
* " * "

C(%n!MMMMO`T""""4:FG745>"5K:6<>K;7>94:"G:K:L67G"=FVF496"5>L;5]E]>9i:" ]M*ER!" 4=" ]M*E@T" 4="

C(%n!MMMT@X!""""+:>547L=94" ]M*R!E" 4=" ]M*R!3" 4="

C(%n!MM3MX3R"""";9?;]5PP9496<"K;7>94:"6G54=L7G6:G"!]>9i:" M*`M@" 4=" M*T@E" 4="

C(%n!MM3EX`3""""+^N]6<L:"6G54=L7G6:G"N'C!T$!]>9i:"9=7P7G8"b!" M*E!3" 4=" M*`@X" 4="

:R]ZJUOUKJ[PO*MNZWUXZN*
* " * "

C(%n!MM!!EO`""""G:69479H]94HFK9V>:"=:G94:"K5GV7W<L:L69H5=:]>9i:" ]M*E3E" 4=" ]M*`MT" 4="

C(%n!MM!3M!`""""K(+-]94;9V96:H"@"*R"]K<K>9K"L;7=L;7H9:=6:G5=:"0]>9i:"9=7P7G8"b3" M*EER" 4=" M*EEX" 4="

!TMNZZ*MNZWUXZN*
* " * "

C(%n!MMMEXTT"""":47>5=:]L;7=L;565=:")!]>9i:" M*E`M" 4=" M*`RO" 4="

C(%n!MM!X!@R""""NL:G894:"7W9H5=:" M*`ET" 4=" M*T!T" 4="

3XmXUnX*
* " * "

C(%n!MMMM`RE"""";<L76;:69K5>"LG76:94"C(%n!MMMM`RE" M*EXE" 4=" M*```" 4="

C(%n!MMMROTE""""?><K94:]G9K;"H78594]K74659494?"3]>9i:" M*EOO" 4=" M*EE`" 4="

C(%n!MMMRRO!""""]]]10]]]" ]M*RM`" 4=" ]M*ERO" 4="

C(%n!MMM`!EO"""";<L76;:69K5>"LG76:94"C(%n!MMM`!EO" M*EM`" 4=" M*RT`" 4="

C(%n!MM!@3`R"""";<L76;:69K5>"LG76:94"C(%n!MM!@3`R" ]M*EXR" 4=" ]M*E@3" 4="

C(%n!MM3M!3X""""?><K94:]G9K;"H78594]K74659494?"3]>9i:" M*E`!" 4=" M*EXO" 4="

C(%n!MM3O`MM""""2"=96:]V94H94?"]>9i:"9=7P7G8"b!" M*E@3" 4=" M*EMM" 4="

C(%n!MM3E@TT""""H:>65"O" M*`X!" 4=" M*T3@" 4="

C(%n!MM3E@XM""""K:>>"w5>>"201O]>9i:"9=7P7G8"b3" M*E!X" 4=" M*E!E" 4="

(2:@>*
* * * *



!RO"

"

#NTPQUOJZV*
* * * *

C(%n!MMM`M3`""""H95K<>?><K:G7>"i945=:":L=9>74]>9i:" 4=" 4=" M*EO`" 4="

C(%n!MMMXXEE""""!`]V:65];<HG7W<=6:G79H"H:;<HG7?:45=:"6<L:"E]>9i:" 4=" 4=" M*RER" 4="

C(%n!MM!M@OM""""K;7>:K<=67i9494"G:K:L67G"6<L:"0]>9i:" 4=" 4=" M*T`X" 4="

C(%n!MM!3MTR""""+5>65=:]?>FK758<>5=:"946:=6945>" 4=" 4=" M*RMT" 4="

C(%n!MM3!X!E""""N7>F6:"K5GG9:G"P589><"@R"8:8V:G")!" 4=" 4=" M*RRX" 4="

C(%n!MM3@EMO""""$:65];:W7=58949H5=:" 4=" 4=" M*RXM" 4="

C(%n!MM3O@TX""""N7>F6:"K5GG9:G"7G?549K"54974"6G54=L7G6:G"P589><"8:8V:G"O0!" 4=" 4=" M*`R`" 4="

C(%n!MM3RE!M"""":Fi5G<769K":>74?56974"P5K67G"3"i945=:]>9i:" 4=" 4=" M*EX!" 4="

C(%n!MM3ERET""""=7H9F8]"54H"K;>7G9H:]H:L:4H:46"?><K94:"6G54=L7G6:G"3]>9i:" 4=" 4=" M*ERR" 4="

!TMNZZ*MNZWUXZN*
* * * *

C(%n!MMMXT`T""""298:6;<>549>94:"87477W<?:45=:"�1]7W9H:]P7G894?�"R" 4=" 4=" ]M*`!X" 4="

C(%n!MM!M!`!"""">:6;5>j3k:==:4695>"P7G">9P:]>9i:" 4=" 4=" M*EEO" 4="

C(%n!MM!MEOE"""";:56"=;7Ki"`M" 4=" 4=" M*`EO" 4="

C(%n!MM!MEO`"""";:56"=;7Ki"`M" 4=" 4=" !*MR`" 4="

C(%n!MM!!X!E""""6<G7=945=:"6<G]@" 4=" 4=" M*EM`" 4="

C(%n!MM3!XEO""""/G54=9:46"G:K:L67G"L76:4695>"K56974"K;544:>"=FVP589><"0"8:8V:G"!" 4=" 4=" M*RTE" 4="

C(%n!MM3O3O`""""H98:6;<>549>94:"87477W<?:45=:"�1]7W9H:]P7G894?�"R]>9i:"9=7P7G8"b!" 4=" 4=" M*``O" 4="

7NOO*WMUOJ\NMPTJUX*PXY*YJ\\NMNX[JPTJUX*
* * * *

C(%n!MMMO3R3""""54i<G94"G:L:56"54H"v."H78594]K74659494?"!]>9i:" 4=" 4=" M*E`3" 4="

C(%n!MM3O!ER""""L59G:H"V7W"-5W]T]>9i:"9=7P7G8"b!" 4=" 4=" M*EOX" 4="

C(%n!MM3O3O!""""N.3$"5H5L6:G"!"9=7P7G8"b!" 4=" 4=" M*RXE" 4="

C(%n!MM3O3O3""""N.3$"5H5L6:G"!]>9i:" 4=" 4=" M*ERX" 4="

C(%n!MM3``@E""""(!eN]=L:K9P9K"K<K>94])!" 4=" 4=" M*XM`" 4="

C(%n!MM3TOOM""""L7><K78V"NK8"9=7P7G8"b!" 4=" 4=" M*E@R" 4="

#NTPO*RUVNUZTPZJZ*
* * * *

C(%n!MMM`3ET""""l94K"6G54=L7G6:G"D%-!M]>9i:"9=7P7G8"b!" 4=" 4=" ]M*REO" 4="

C(%n!MM3MR3!""""l94K"6G54=L7G6:G"3]>9i:" 4=" 4=" M*R@T" 4="

C(%n!MM3!!XO""""8:65>>76;974:94" 4=" 4=" M*E`@" 4="

C(%n!MM3!!XE""""+:65>>76;974:94" 4=" 4=" M*`3O" 4="

'fTMP[NOOLOPM*VPTMJf*MNVUYNOJXK*
* * * *

C(%n!MMM`ER`""""=7>F6:"K5GG9:G"P589><"3@"8:8V:G"3]>9i:" 4=" 4=" M*E`X" 4="

C(%n!MM!`T``""""N7H9F8]H:L:4H:46"U965894"C"6G54=L7G6:G"3" 4=" 4=" M*EXO" 4="

C(%n!MM3EO@@"""":L:4H<894]G:>56:H"!]>9i:" 4=" 4=" ]M*E`T" 4="

C(%n!MM3ERXT""""C;74HG79694"LG76:7?><K54]3" 4=" 4=" ]M*`@M" 4="

%VVLXJT]*
* * * *

C(%n!MMME@`!""""NK5U:4?:G",:K:L67G"C<=6:94:],9K;"G:L:56"LG76:94"jN,C,k" 4=" 4=" ]M*`@T" 4="

C(%n!MM!3XOT"""")W74FK>:5=:"@"]R"H78594]K74659494?"!" 4=" 4=" ]M*E`3" 4="

C(%n!MM!RXTM""""H:7W<4FK>:7=9H:"6G9L;7=L;56:"6G9L;7=L;7;<HG7>5=:"N0+.2!]>9i:" 4=" 4=" M*EEO" 4="

7]TUZmNONTUX*Y]XPVJ[Z*
* * * *

C(%n!MMME`MT""""L;7=L;569H<>947=967>"O]L;7=L;56:"R]i945=:"!" 4=" 4=" M*R`X" 4="

C(%n!MM3RT!M""""-2D"54H"'%+"H78594"@]>9i:"9=7P7G8"b3" 4=" 4=" M*RX!" 4="

C(%n!MM3T!XE""""-G7P9>94]O" 4=" 4=" ]M*`3E" 4="



!RR"

"

7PO[JLV*RUVNUZTPZJZ*
* * * *

C(%n!MM!!3XO""""C5>87HF>94" 4=" 4=" ]M*RT3" 4="

C(%n!MM3RO!`""""4:FG7K5>K94";787>7?" 4=" 4=" ]M*E3R" 4="

7NOO*ZJKXPOJZPTJUX*PXY*PYRNZJUX*
* * * *

C(%n!MM!!EET""""8:65V76G7L9K"?>F65856:"G:K:L67G"!]>9i:" 4=" 4=" M*RER" 4="

C(%n!MM!OXTE""""N7H9F8"8<7]947=967>"K76G54=L7G6:G" 4=" 4=" M*E!M" 4="

3XmXUnX*
* * * *

C(%n!MMM!@ER""""22@]@]>9i:" 4=" 4=" M*E3@" 4="

C(%n!MMM@@3!""""]]]10]]]" 4=" 4=" M*E3`" 4="

C(%n!MMM@R3!""""]]]10]]]" 4=" 4=" M*ROR" 4="

C(%n!MM!!TTO"""";<L76;:69K5>"LG76:94"C(%n!MM!!TTO" 4=" 4=" ]M*EX`" 4="

C(%n!MM!RT3!""""-,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@OERTM" 4=" 4=" M*`3`" 4="

C(%n!MM!`ORT""""-F6569U:"54i<G94"G:L:56"LG76:94" 4=" 4=" M*R@E" 4="

C(%n!MM!TOX!""""]]]10]]]" 4=" 4=" M*EO`" 4="

C(%n!MM3`!!O"""";<L76;:69K5>"LG76:94"C(%n!MM3`!!O" 4=" 4=" ]M*`!M" 4="

F>AD*
* * * *

7PO[JLV*RUVNUZTPZJZ*
* " " "

C(%n!MM3@``3""""/G54=8:8VG54:"LG76:94"!ER" M*RMX" 4=" 4=" 4="

%VVLXJT]*
* " " "

C(%n!MMMMX!M""""C78L>:8:46"C!_"O" ]M*`@O" 4=" 4=" 4="

C(%n!MMM3M@T""""8FK7=5]5==7K956:H"><8L;79H"69==F:"><8L;785"6G54=>7K56974"!]>9i:" M*EE!" 4=" 4=" 4="

C(%n!MMM3@MO""""K<K>94](]5==7K956:H"i945=:]>9i:" M*ER3" 4=" 4=" 4="

C(%n!MMMX3`O""""K78L>:8:46"C!_"6F87G"4:KG7=9="P5K67G]G:>56:H"`]>9i:" ]M*ET3" 4=" 4=" 4="

C(%n!MMMX@!X""""6<G7=945=:"6<G]@" ]M*T@T" 4=" 4=" 4="

C(%n!MM!ERTE""""P9VG947?:4"0" ]M*EOT" 4=" 4=" 4="

C(%n!MM!`E@T""""N:G94:"LG76:5=:"94;9V967G"H9L:65>7?5=694" ]M*`O`" 4=" 4=" 4="

C(%n!MM!`E`M""""/7>>]>9i:"G:K:L67G"!@" M*EOE" 4=" 4=" 4="

C(%n!MM3MT!R""""C78L>:8:46"C!_"3" ]M*`ET" 4=" 4=" 4="

#NTPQUOJZV*
* " " "

C(%n!MMM!X@E""""']6;G:7494:"@]H:;<HG7?:45=:*"8967K;74HG95>]>9i:" M*R`X" 4=" 4=" 4="

C(%n!MMMEE3M""""2:?S"H78594]K74659494?"LG76:94"2,n!XM@" M*TO3" 4=" 4=" 4="

C(%n!MM!MREE""""%8L7G694"=FVF496"5>L;5]3" M*RX3" 4=" 4=" 4="

C(%n!MM!ROM@""""U:G<]>74?]K;594"j@,k]@];<HG7W<5K<>]"H:;<HG565=:"3" M*E`T" 4=" 4=" 4="

7NOO*WMUOJ\NMPTJUX*PXY*YJ\\NMNX[JPTJUX*
* * * *

C(%n!MM!!TT@""""9G7_F79=]K>5==";78:7H78594"%,b]E]>9i:" ]M*EM@" 4=" 4=" 4="

C(%n!MM3!@RR"""",:K:L67G]6<L:"6<G7=94:]LG76:94"L;7=L;565=:"l:65" M*EOO" 4=" 4=" 4="

C(%n!MM3T!XM""""'7w]H:4=96<">9L7"G:K:L67G" ]M*`!M" 4=" 4=" 4="

7NOO*ZJKXPOJZPTJUX*PXY*PYRNZJUX*
* " " "

C(%n!MMMRX!E""""+:=:4K;<8:]=L:K9P9K"K:>>"=FGP5K:"?><K7LG76:94" ]M*`@!" 4=" 4=" 4="

#NTPO*RUVNUZTPZJZ*
* " " "

C(%n!MMM@E3`""""8:65>>7G:HFK65=:"N/)0-O]>9i:" M*RXT" 4=" 4=" 4="

.NMcULZ*Z]ZTNV*
* " " "

C(%n!MM!!TOM""""4:FG745>"5K:6<>K;7>94:"G:K:L67G"=FVF496"5>L;5]E]>9i:" ]M*`EO" 4=" 4=" 4="



!RE"

"

C(%n!MM3`X`R""""+9H47>94" M*E!X" 4=" 4=" 4="

:R]ZJUOUKJ[PO*MNZWUXZN*
* " " "

C(%n!MM3MXEM"""":4H76;:>94]K74U:G694?":4l<8:"!]>9i:" ]M*`!T" 4=" 4=" 4="

3XmXUnX*
* " " "

C(%n!MMM3@O!""""0/-]V94H94?"K5==:66:"=FV]P589><"^"8:8V:G"3" M*R3T" 4=" 4=" 4="

C(%n!MMMOE3!"""";<L76;:69K5>"LG76:94"C(%n!MMMOE3!" M*R@T" 4=" 4=" 4="

C(%n!MMM`OOE"""";<L76;:69K5>"LG76:94"C(%n!MMM`OOE" ]M*TMO" 4=" 4=" 4="

C(%n!MM3M!@M"""";<L76;:69K5>"LG76:94"C(%n!MM3M!@M" M*E!M" 4=" 4=" 4="

C(%n!MM3T`TO"""")(^"H78594]=L:K9P9K"&]>94i:H"1]5K:6<>?>FK7=5894:"6G54=P:G5=:" M*E!!" 4=" 4=" 4="

(#2>C*C=>)*
* * * *

#NTPQUOJZV*
" " " *

C(%n!MMMT3TX""""^566<"5K9H]V94H94?"946:=6945>" 4=" 4=" 4=" M*ETM"

C(%n!MM!O!`@""""K<67K;G78:"-ORM"P589><"L5G695>" 4=" 4=" 4=" M*RER"

C(%n!MM!R!XR""""-:G7W9=785>"5K<>]K7:4l<8:"0"7W9H5=:"!" 4=" 4=" 4=" M*E@O"

C(%n!MM!E!TE""""=F>P76G54=P:G5=:"P589><"K<67=7>9K"!$"8:8V:G"!]>9i:" 4=" 4=" 4=" M*RRO"

%VVLXJT]*
" " " *

C(%n!MM!EXE3""""?>F656;974:"N]6G54=P:G5=:"78:?5]!]>9i:" 4=" 4=" 4=" M*EOE"

3XmXUnX*
" " " *

C(%n!MM!3RRX""""K75H;:=94]>9i:"9=7P7G8"b!" 4=" 4=" 4=" ]M*E@R"

F>A8*
* * * *

%VVLXJT]*
* * * *

C(%n!MMM@!OO""""C]6<L:">:K694"H78594"P589><"!M"8:8V:G"0" 4=" ]M*ETT" 4=" 4="

C(%n!MMMOMX3"""")W6G5K:>>F>5G"=FL:G7W9H:"H9=8F65=:"�CF]D4�" 4=" ]M*E3O" 4=" 4="

C(%n!MMM`MOT""""L7><"�02-]G9V7=:�"L7><8:G5=:"!O]>9i:" 4=" M*R!O" 4=" 4="

C(%n!MM!E@E3""""C78L>:8:46"C!_"3" 4=" ]M*`MO" 4=" 4="

7NOO*WMUOJ\NMPTJUX*PXY*YJ\\NMNX[JPTJUX*
* * * *

C(%n!MMMXRTR""""+F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="!M" 4=" M*``O" 4=" 4="

C(%n!MM33RT@""""1:FG7?:49K">7KF="476K;"3" 4=" ]M*EXX" 4=" 4="

7NOO*ZJKXPOJZPTJUX*PXY*PYRNZJUX*
* * * *

C(%n!MMMOMM3""""U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!]>9i:" 4=" ]M*ETX" 4=" 4="

C(%n!MM!!OTM""""K5GK947:8VG<749K"5469?:4]G:>56:H"K:>>"5H;:=974"87>:KF>:"R]>9i:"9=7P7G8"

b3"
4=" M*`O@" 4=" 4="

3XmXUnX*
* * * *

C(%n!MMM!@TT"""";<L76;:69K5>"LG76:94"C(%n!MMM!@TT" 4=" M*`!X" 4=" 4="

C(%n!MMM!OT3"""";<L76;:69K5>"LG76:94"C(%n!MMM!OT3" 4=" M*ER!" 4=" 4="

C(%n!MMM@33O"""">:FK94:]G9K;"G:L:56]K74659494?"`O0]>9i:"9=7P7G8"b!" 4=" M*O`R" 4=" 4="

C(%n!MM!R`TR""""]]]10]]]" 4=" M*RM!" 4=" 4="

C(%n!MM3REOX""""CB$"54H"l745"L:>>FK9H5]>9i:"H78594]K74659494?"!" 4=" ]M*RO@" 4=" 4="

C(%n!MM3E@3X""""]]]10]]]" 4=" M*R`!" 4=" 4="

-+!2/0;/@53@050!
* * * *

3XmXUnX*
* * * *

C(%n!MM!3OOR""""0GG:=694"H78594]K74659494?"3" 4=" 4=" M*`3E" M*EEO"

C(%n!MM3TOXM""""]]]10]]]" 4=" 4=" M*EME" M*EMM"



!R`"

"

-+!6./00102.3/3! * * * *

%VVLXJT]*
* * " "

C(%n!MMM3`TM""""/G9L5G696:"8769P]K74659494?"3" M*ETR" M*E`@" 4=" 4="

C(%n!MMMT@`X""""C!_]H78594]K74659494?"L5G695>" ]M*TMO" ]M*`TX" 4=" 4="

C(%n!MM!EM33""""C78L>:8:46"C!_"3" ]M*RR@" ]M*REE" 4=" 4="

C(%n!MM3E!OT"""")W6G5K:>>F>5G"=FL:G7W9H:"H9=8F65=:"�CF]D4�" ]M*EMT" ]M*E3T" 4=" 4="

7NOO*ZJKXPOJZPTJUX*PXY*PYRNZJUX*
* * * *

C(%n!MM!E@`3""""U74"x9>>:VG54H"P5K67G"0"H78594]K74659494?"`]>9i:" ]M*OT@" ]M*R3O" 4=" 4="

'fTMP[NOOLOPM*VPTMJf*MNVUYNOJXK*
* * " "

C(%n!MM!E`MT""""P9VG7L:>>94]!]>9i:"9=7P7G8"b!" ]M*RX!" ]M*EO`" 4=" 4="

#NTPO*RUVNUZTPZJZ*
* * " "

C(%n!MMM@R!X""""8:65>>76;974:94"%S" ]M*T@`" ]M*XOR" 4=" 4="

3XmXUnX*
* * " "

C(%n!MMMT!@O"""";<L76;:69K5>"LG76:94"C(%n!MMMT!@O" M*`3O" M*ETE" 4=" 4="

C(%n!MM3@R!M"""";<L76;:69K5>"LG76:94"C(%n!MM3@R!M" M*EX`" M*ETO" 4=" 4="

(2:@>*(#2>C*C=>)*PXY*F>A8*
* * * *

3XmXUnX*
* * * *

C(%n!MMM`ER@""""L7><jBk]=L:K9P9K":4H7G9V74FK>:5=:]>9i:" 4=" M*E3`" M*`@M" M*`MX"

(2:@>*F>AD*PXY*F>A8*
* * * "

[NOO*WMUOJ\NMPTJUX*PXY*YJ\\NMNX[JPTJUX*
* * * "

C(%n!MMM@@TR"""",:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"i5LL5" M*EX!" M*`EO" M*EEM" 4="

C(%n!MM!MMTM""""C5GK947:8VG<749K"5469?:4]G:>56:H"K:>>"5H;:=974"87>:KF>:"R" M*`3!" M*`EO" M*E3M" 4="

C(%n!MM!RR3O"""">98V9K"=<=6:8]5==7K956:H"8:8VG54:"]>9i:"9=7P7G8"b!" ]M*ROO" ]M*R@`" ]M*R`R" 4="

C(%n!MM3EE3!""""^G9ll>:H]!" ]M*TMO" ]M*EE!" ]M*TR`" 4="

%VVLXJT]*
* * * "

C(%n!MMM3`R@""""85KG7L;5?:"85447=:"G:K:L67G"!]>9i:" ]M*EE3" ]M*EMT" ]M*EET" 4="

C(%n!MM!3`!3""""N65V9>94]"L5G695>" ]M*`MO" ]M*RO@" ]M*`M@" 4="

C(%n!MM!EERX""""=>96";787>7?"@"]>9i:" ]M*ETM" ]M*RX!" ]M*REO" 4="

C(%n!MM3MTMX""""K78L>:8:46"C!_"O" ]M*`RO" ]M*E`T" ]M*EXO" 4="

C(%n!MM3!EMX""""LG7=65?>54H94")3"G:K:L67G")-O"=FV6<L:]>9i:" M*EEO" M*ERM" M*``E" 4="

#NTPQUOJZV*
* * * "

C(%n!MMM@XO!""""=7H9F8]K7FL>:H"8747K5GV7W<>56:"6G54=L7G6:G"!]>9i:" M*EO@" M*EO!" M*E@3" 4="

C(%n!MMMOEX@""""+967K;74HG95>"946:G8:H956:"L:L69H5=:" ]M*R`R" ]M*RR@" ]M*REM" 4="

C(%n!MM!`TT3"""":4H7K;96945=:"0]>9i:" M*E@@" M*OXM" M*EO!" 4="

!TMNZZ*MNZWUXZN*
* * * "

C(%n!MMMOXR!"""";:56"=;7Ki"`M"i25"!30]>9i:" M*```" M*E`E" M*EX!" 4="

3XmXUnX*
* * * "

C(%n!MMM3XO@""""K;7G974"K>5==";9?;]K<=6:94:".C$"!@]>9i:" M*E`!" M*RXE" M*`TT" 4="

F>AD*(2:@>*PXY*(#2>C*C=>)*
* * * *

'fTMP[NOOLOPM*VPTMJf*MNVUYNOJXK*
* * * *

C(%n!MM!E!OT"""";:89K:4694]3]>9i:"9=7P7G8"b3" M*`!@" 4=" M*`R!" M*R`E"

%VVLXJT]*
* * * *

C(%n!MMMM@RX"""">7w"5PP9496<"988F47?>7VF>94":L=9>74"^K"G:K:L67G]>9i:"9=7P7G8"b3" ]M*TXX" 4=" ]!*MOT" ]M*`@3"



!RT"

"

C(%n!MM3O3@@"""";:85??>F69494"58:V7K<6:"5??G:?56974"P5K67G]>9i:" M*`@M" 4=" M*XR`" M*EER"

#NTPQUOJZV*
* * * *

C(%n!MM!MRTM""""?>FK7=:"H:;<HG7?:45=:"�"_F9474:�]>9i:" M*`MO" 4=" M*TO@" M*R`X"

C(%n!MM!`T`E""""N7>F6:"K5GG9:G"P589><"3@"8:8V:G"3" M*`E`" 4=" M*E`E" M*RTO"

C(%n!MM3M3!T""""=7H9F8]K7FL>:H"8747K5GV7W<>56:"6G54=L7G6:G"!]>9i:" ]M*RXM" 4=" ]M*E33" ]M*RTR"

#NTPO*RUVNUZTPZJZ*
* * * *

C(%n!MMM!3M@""""K7LL:G]6G54=L7G694?"0/-5=:"!]>9i:"9=7P7G8"b!" M*E`R" 4=" M*T!X" M*RET"

C(%n!MM!3`XX""""D94K"6G54=L7G6:G"D%-!" M*X@X" 4=" M*X3O" M*E@T"

!TMNZZ*MNZWUXZN*
* * * *

C(%n!MM3`@XR"""".:56"=;7Ki"LG76:94"`M" M*`T3" 4=" M*`@T" M*TER"

3XmXUnX*
* * * *

C(%n!MMMMXE!"""";<L76;:69K5>"LG76:94"C(%n!MMMMXE!" ]M*TX3" 4=" ]M*XOO" ]M*`!T"

C(%n!MMM!EXX""""LG7>94:]G9K;"6G54=8:8VG54:"!]>9i:" M*`O`" 4=" M*TOR" M*ERR"

C(%n!MM!3TT3""""/G54=8:8VG54:"3" M*ERX" 4=" M*`XO" M*ERR"

C(%n!MM3M`O@""""5>6:G4569U:"8967K;74HG95>]>9i:" M*X@3" 4=" M*`RX" M*`OE"

F>A8*F>AD*PXY*(#2>C*C=>)*
* * * *

[NOO*WMUOJ\NMPTJUX*PXY*YJ\\NMNX[JPTJUX*
* * * *

C(%n!MM!@3@!""""U5=KF>5G":4H76;:>95>"?G7w6;"P5K67G"G:K:L67G"!]>9i:" M*RTX" M*`!M" 4=" M*EM`"

%VVLXJT]*
* * * *

C(%n!MM!@E`R""""89KG7P9VG9>]5==7K956:H"?><K7"O]>9i:" ]M*`33" ]M*E@R" 4=" ]M*ER3"

!TMNZZ*MNZWUXZN*
* * * *

C(%n!MMMOXOX"""";:56"=;7Ki"`M"i25"!30]>9i:" M*`EE" M*`@E" 4=" M*ET`"

3XmXUnX*
* * * *

C(%n!MM3``!R""""]]]10]]]" M*TE@" M*`RE" 4=" M*`ER"

" " " " "

"

"

"

"

"

"

"

"

"

"

"



!RX"

"

)PQON*!0/*(JZT*U\*U]ZTNM*KNXNZ*nJTR*NfWMNZZJUX*ZJKXJ\J[PXTO]*VUYLOPTNY*JX*MNZWUXZN*TU*PXNZTRNZJP*PXY*JXiN[TJUX*

U\*ZTNMJON*ZNPnPTNM*

'7?3"^7>H"K;54?:="94"?:4:":WLG:==974"w:G:"K5>KF>56:H"G:>569U:"67":WLG:==974"94"459U:"54985>=#"2565"5G:"8:54="

7P"6;G::"94H:L:4H:46":WL:G98:46=#"&4><"=9?49P9K546"U5>F:="5G:"H9=L>5<:H"j^2,~M#MRk"

72%* +NZ[MJWTJUX* (UK>*1UOY*7RPXKN*
C(%n!MMM!M3!" -G76:94]?>F65894:"?5885]?>F658<>6G54=P:G5=:"v" M*`R`"

C(%n!MMM!R@M" -G76:94]?>F65894:"?5885]?>F658<>6G54=P:G5=:"v" M*`!E"

C(%n!MMM`EO`" !R];<HG7W<LG7=65?>54H94"H:;<HG7?:45=:"�102j�k�]>9i:" !*RT3"

C(%n!MMMOME`" 3"]R"]7>9?75H:4<>56:"=<46;5=:"!]>9i:" ]M*`3O"

C(%n!MMM3MO!" 3RN"G,10"jK<67=94:]CjRkk]8:6;<>6G54=P:G5=:"47L3]>9i:" M*R`E"

C(%n!MM3@M3T" OMN"G9V7=785>"NX" M*ETM"

C(%n!MM!XOM@" OE"i25"^vRME]V94H94?"4FK>:5G"]>9i:"9=7P7G8"b3" M*ERR"

C(%n!MMMT!R@" EMN"G9V7=785>":WL7G6"1+2@]>9i:" M*T3E"

C(%n!MMM`RT`" EMN"G9V7=78:"=FVF496"V97?:4:=9="1%-`";787>7?" M*`@`"

C(%n!MM3O`OM" `]5>L;5];<HG7W<K;7>:=6]O]:4]@]74:"!3]5>L;5];<HG7W<>5=:]>9i:" M*EEM"

C(%n!MM3T!`@" `T"i25"?>FK7=:]G:?F>56:H" ]M*E@3"

C(%n!MM!!RT3" 0"H9=946:?G94"54H"8:65>>7"5=:"w96;"6;G78V7=L74H94"8769P="!" M*TRO"

C(%n!MM!EXXX" 0"H9=946:?G94"54H"8:65>>7"5=:"w96;"6;G78V7=L74H94"8769P="!E" M*TOR"

C(%n!MM!XOT@" 0"H9=946:?G94"54H"8:65>>7"5=:"w96;"6;G78V7=L74H94"8769P="X" !*!3R"

C(%n!MM!`@RR" 0C;594"CG<=65>"N6GFK6FG:"&P"/;:"045L>5=69K"'<8L;785"v945=:"C565><69K"278594" M*T@3"

C(%n!MMMR3E@" 0/]G9K;"946:G5K69U:"H78594]K74659494?"!$]>9i:" !*!R!"

C(%n!MM!OX3E" 0/]G9K;"946:G5K69U:"H78594]K74659494?"!$]>9i:" !*M!T"

C(%n!MM!M33R" 0/-]V94H94?"K5==:66:"=FV]P589><"0"8:8V:G"!]>9i:" M*`!@"

C(%n!MM3MO3R" 0/-]V94H94?"K5==:66:"=FV]P589><"0"8:8V:G"!]>9i:" M*XOM"

C(%n!MM3!OET" 0/-]V94H94?"K5==:66:"=FV]P589><"^"8:8V:G" M*`3`"

C(%n!MMM3@O!" 0/-]V94H94?"K5==:66:"=FV]P589><"^"8:8V:G"3" M*XR!"

C(%n!MM3`TO@" 0/-]V94H94?"K5==:66:"=FV]P589><"^"8:8V:G"@" M*X`3"

C(%n!MM3EE3@" 0/-]H:L:4H:46",10";:>9K5=:"22bRR" M*TOE"

C(%n!MM3@O!M" 0/-]H:L:4H:46",10";:>9K5=:"L5G695>" M*`!R"

C(%n!MMME`E@" 0/-5=:"P589><"000"H78594]K74659494?"@0" M*`RO"

C(%n!MM3MO`X" 0K:6<>]K7:4l<8:"0"=<46;:65=:"3]"8967K;74HG95>" ]M*E!M"

C(%n!MMM@!RE" 0K<>]"=<46;:65=:"=;7G6]K;594"P589><"8:8V:G"8967K;74HG95>" ]M*`O3"

C(%n!MMM@OEO" 0>V5"CX7GP3@" ]!*@``"

C(%n!MM3ETMX" 0>H:;<H:"H:;<HG7?:45=:"P589><"!E"8:8V:G"0!" ]M*``M"

C(%n!MM!3@R@" 0>H7=:"!]:L98:G5=:" !*M!M"

C(%n!MM!O!@!" 0>i5>94:"69==F:]474=L:K9P9K"9=7l<8:" M*XM`"

C(%n!MM!3`X3" 0>L;5]"i945=:"Uwi0" M*`E`"

C(%n!MMMMXXO" 089H5=:" ]M*RTM"

C(%n!MM!@@@!" 04i<G94"G:L:56"H78594]K74659494?"RM" !*M@3"

C(%n!MM!``@O" 04i<G94"G:L:56"H78594]K74659494?"RM" !*@ET"

C(%n!MM!T!XX" 04i<G94"G:L:56"H78594]K74659494?"RM" M*TRX"

C(%n!MM3@!`T" 04i<G94"G:L:56"H78594]K74659494?"RM" M*X3T"

C(%n!MMM@EER" 047=894]!" M*X3T"

C(%n!MM!@!E!" 0GG:=694"H78594]K74659494?"3" ]M*T!!"

C(%n!MM3ORRR" $/$"54H"+0/."H78594]K74659494?"@E]>9i:" !*M@3"

C(%n!MMMO`EO" $:65];:W7=58949H5=:" ]M*EEX"



!EM"

"

C(%n!MMMR@!O" $9PF4K69745>"LFG94:"V97=<46;:=9="-B,." M*TEE"

C(%n!MM!X!`X" C]C"K;:87i94:"G:K:L67G"6<L:"T]>9i:" 3*`!`"

C(%n!MMMT3O!" C]6<L:">:K694"H78594"P589><"8:8V:G"0]>9i:" !*E@!"

C(%n!MMMT@TM" C!_]H78594]K74659494?"L5G695>" ]M*`O@"

C(%n!MMMX3TX" C0-](><"H78594]K74659494?">94i:G"!]>9i:" M*`R@"

C(%n!MM!`!XM" CC00/":4;54K:G]V94H94?"l:65" M*EXE"

C(%n!MM3@`ER" C2!MX"5469?:4]>9i:" !*O!T"

C(%n!MM3@`E`" C2!MX"5469?:4]>9i:" !*33M"

C(%n!MM!`M!E" C2!R!"5469?:4]>9i:" M*E@X"

C(%n!MM!XOR!" C,0']/,%&"H78594]K74659494?" M*TE!"

C(%n!MM3@@MO" C5GV7W<L:L69H5=:"2" ]M*XE@"

C(%n!MM3`M`T" C56":<:"=<4HG78:"KG969K5>"G:?974"R" !*!OR"

C(%n!MM3RXEE" C;9694"=<46;5=:"E" ]M*`!@"

C(%n!MM3EE!T" C;7>94:"6G54=L7G6:G"!" M*`OR"

C(%n!MM!M3OM" C;7G974"L:G7W9H5=:" 3*!O3"

C(%n!MM!!R`T" C7>>5?:4"5>L;5]!jb%%k"K;594" ]M*ERE"

C(%n!MM!E@E3" C78L>:8:46"C!_"3" ]M*`MX"

C(%n!MM3E`EX" C78L>:8:46"C!_"3" ]M*TOR"

C(%n!MM!E3RO" C7G:]V94H94?"P5K67G"=FVF496"V:65" M*`RT"

C(%n!MMMREXM" C<=6:94:]G9K;"w96;")(^]>9i:"H78594"3" M*T@T"

C(%n!MMME3T`" C<67K;G78:"-ORM"!0!" M*T3X"

C(%n!MMM`R@M" 2$.]>9i:"87477W<?:45=:"!" 3*3R3"

C(%n!MM!3O@R" 22$!]"54H"CB'O]5==7K956:H"P5K67G"!@" M*E3R"

C(%n!MM3@3M!" 210"H585?:]G:?F>56:H"5F67L;5?<"87HF>567G"3" M*`@3"

C(%n!MM3`@XO" 210";:>9K5=:"+C+X"9=7P7G8"b!" ]M*`RE"

C(%n!MM!OOEM" 210]H9G:K6:H",10"L7><8:G5=:"%"=FVF496",-0!" M*R!!"

C(%n!MMM3@@X" 210]H9G:K6:H",10"L7><8:G5=:"%"=FVF496",-03" M*TOM"

C(%n!MM!ER!E" 2B^3!"H78594]K74659494?"06O?@@`MM]>9i:" ]M*E3E"

C(%n!MM3RO`M" )@"FV9_F9694]">9?5=:"2/b@'" ]M*ERT"

C(%n!MM3`MER" )@"FV9_F9694]">9?5=:"+%$3" ]!*MOT"

C(%n!MM!`ROO" )(^]>9i:"H78594]K74659494?"!" ]M*EM@"

C(%n!MM!`RO@" )(^]>9i:"H78594]K74659494?"3"9=7P7G8"b3" ]M*ROE"

C(%n!MM!`ROR" )(^]>9i:"H78594]K74659494?"3"9=7P7G8"b3" ]M*EMT"

C(%n!MMMO`TX" ),(%C]R@">9i:" M*`3E"

C(%n!MM!`TEM" )N^!";787>7?" M*`R3"

C(%n!MM3EX@@" )7=947L;9>"L:G7W9H5=:" ]M*EMR"

C(%n!MM3T@@X" )Fi5G<769K"6G54=>56974"9496956974"P5K67G"R$" M*R@E"

C(%n!MMMTROE" )WK96567G<"58947"5K9H"6G54=L7G6:G" !*M3E"

C(%n!MM!@!R!" )WK96567G<"58947"5K9H"6G54=L7G6:G"@" ]M*ROR"

C(%n!MM3!@3O" ^0+!XXb]$]"L5G695>" M*`MM"

C(%n!MM!T@T!" ^0+E@$]>9i:"9=7P7G8"b!" M*ET`"

C(%n!MM!OT@E" ^0+XT0" M*`!`"

C(%n!MM!`X!T" ^+,^589H:"G:K:L67G]>9i:" M*T`3"

C(%n!MM!E33R" ^5=">9?54H" ]M*TTT"

C(%n!MM3M@T`" ^566<"5K9H"=<46;5=:" !*MOR"

C(%n!MMMT@M!" ^566<"5K9H]V94H94?";:5G6" !*M`X"



!E!"

"

C(%n!MM!MXT3" ^:GG:H7W94]P7>H"5469K7H74]V94H94?"H78594]K74659494?"!" M*TR@"

C(%n!MMM3ME`" ^9VG7V>5=6"?G7w6;"P5K67G"G:K:L67G"3" ]M*`T!"

C(%n!MMMX@RX" ^9VG7V>5=6"?G7w6;"P5K67G"G:K:L67G"3" ]M*EMO"

C(%n!MM!!@`X" ^9VG74:K694"6<L:"%%%"H78594]K74659494?"!" M*RTR"

C(%n!MM!3@R3" ^7>>9=65694]G:>56:H"O" !*`TX"

C(%n!MMMTM@E" ("]5K69U56:H"94w5GH"G:K69P9:G"L765==9F8"K;544:>"@]>9i:" M*TOR"

C(%n!MM!@3@`" (>F65856:"H:K5GV7W<>5=:"!" !*T@X"

C(%n!MM3RRRT" (>F656;974:"N]6G54=P:G5=:"6;:65]!" M*`@!"

C(%n!MM3MX!R" ."0C0"G9V74FK>:7"K78L>:W"474]K7G:"=FVF496"10^!" M*`RO"

C(%n!MM!R3@M" ."0C0"G9V74FK>:7"K78L>:W"=FVF496"O" M*E`R"

C(%n!MM3@XRT" .]6<L:">:K694"H78594" M*E`3"

C(%n!MM3OR3`" .(.!";787>7?" M*ERE"

C(%n!MM!M!`!" .:56"=;7Ki".=L3M"H78594"K74659494?" !*!@E"

C(%n!MM!MOOO" .:L567K<6:"?G7w6;"P5K67G" !*@T`"

C(%n!MM3T``3" .:6:G7K;G785694"!]V94H94?"@" ]M*RE@"

C(%n!MM!!TM3" .78:7V7W"L5G695>" M*ERM"

C(%n!MMMX`OM" %4;9V94"V:65"0"K;594" ]M*E@T"

C(%n!MMMR@X3" %4;9V967G"7P"5L7L67=9=" !*!RX"

C(%n!MMMR@X@" %4;9V967G"7P"5L7L67=9=" !*!R@"

C(%n!MM!OMEO" %44:W94"F4K]"L5G695>" !*3RX"

C(%n!MM3TO!O" v9:>94"K;7GH94" !*!@E"

C(%n!MMMOT@M" vGF:LL:>]>9i:"P5K67G"!!" M*T!O"

C(%n!MMMMOO!" vGF:LL:>]>9i:"P5K67G"R" M*XEX"

C(%n!MM3OR`O" vGF:LL:>]>9i:"P5K67G"R" M*OER"

C(%n!MMMOTO@" v<L;7=K7>97=9="L:L69H5=:" M*E!M"

C(%n!MMM@RXM" ']5=K7GV56:"7W9H5=:" ]M*TO`"

C(%n!MMMOOO@" ']5=K7GV56:"7W9H5=:" M*`M`"

C(%n!MM!3XTT" ']5=K7GV56:"7W9H5=:" ]M*TET"

C(%n!MMM!X@E" ']6;G:7494:"@]"8967K;74HG95>]>9i:" M*ETT"

C(%n!MMM3RER" ''-";787>7?" M*T`3"

C(%n!MM3!T!X" '/S!";787>7?" M*T`@"

C(%n!MM3ET3!" '589494"=FVF496"5>L;5]@" ]M*EE3"

C(%n!MMME!RM" '56:46]6G54=P7G894?"?G7w6;"P5K67G"V:65]V94H94?"O" ]M*`XO"

C(%n!MM!``OO" ':FK94:]G9K;"G:L:56="54H"988F47?>7VF>94]>9i:"H78594="@" !*!XM"

C(%n!MMM3XE3" '7w]H:4=96<">9L7"G:K:L67G]G:>56:H"3" ]M*X!@"

C(%n!MM!TXX`" '7w]H:4=96<">9L7"G:K:L67G]G:>56:H"O" M*`O`"

C(%n!MMM@XEE" +0+"54H"'2']G:K:L67G"K>5=="0"H78594]K74659494?"!]>9i:" ]M*X@E"

C(%n!MMMOEM!" +0+"54H"'2']G:K:L67G"K>5=="0"H78594]K74659494?"!]>9i:" M*TOM"

C(%n!MM3RT`M" +0+"54H"'2']G:K:L67G"K>5=="0"H78594]K74659494?"!]>9i:" M*``E"

C(%n!MM3EX`3" +^N]6<L:"6G54=L7G6:G"N'C!T$!]>9i:"9=7P7G8"b!" M*XME"

C(%n!MM!TREO" +v%E`"^.0"H78594]946:G5K694?"4FK>:7>5G"L;7=L;7" M*`TX"

C(%n!MM!ORER" +5447=:]-]H7>9K;7>"F69>9l56974"H:P:K6"!" M*EO!"

C(%n!MM!XX!`" +9KG7=785>"6G9?><K:G9H:"6G54=P:G">5G?:"=FVF496" M*RXX"

C(%n!MMMOTM3" +9H!]946:G5K694?"!0" M*`T@"

C(%n!MM3!33!" +LU!`"3" M*T!O"

C(%n!MM!`TT!" +F>69HGF?"G:=9=654K:]5==7K956:H"O" M*EM`"



!E3"

"

C(%n!MMMO@E3" +F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="!M" ]M*E`3"

C(%n!MM!`OMO" +<V]V94H94?"!0" M*TMR"

C(%n!MMMEM!R" +<7L;9>94" M*TOX"

C(%n!MMMEM!E" +<7L;9>94" M*`3!"

C(%n!MM3MXME" 102]H:L:4H:46"H:5K:6<>5=:"N9G6E]>9i:" M*`M@"

C(%n!MMMR3TM" 1C"H78594" M*`XM"

C(%n!MMMR3`T" 1C"H78594]K74659494?" M*XX`"

C(%n!MM3EMT3" 1:FG7?>7V94" M*ERO"

C(%n!MM3OORE" 1:FG745>"5K:6<>K;7>94:"G:K:L67G"=FVF496"5>L;5]E" ]!*!MM"

C(%n!MM!MT`O" 174]><=7=785>"?>FK7=<>K:G589H5=:" M*RR@"

C(%n!MM!XMEX" 1FK>:7>5G"!M" M*EE!"

C(%n!MM!MMT`" 1FK>:7>5G"!O" M*EM`"

C(%n!MMMOT@R" 1FK>:7>5G"(/-]V94H94?"3" M*ER@"

C(%n!MM!MREX" 1FK>:7>5G"+%^O("H78594]K74659494?"!" M*`!T"

C(%n!MMMT3M`" 1FK>:7>5G"LG:]G9V7=785>]5==7K956:H"!" M*X!O"

C(%n!MM3ET`O" &V?]>9i:"0/-5=:"!" M*ROR"

C(%n!MM!TEXE" &W9H569U:"=6G:==]94HFK:H"?G7w6;"94;9V967G"3" M*X!T"

C(%n!MM3TT!X" -$2C!]>9i:" M*TEO"

C(%n!MM!M3@`" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"C!X7GPR3]>9i:" M*`OE"

C(%n!MM3!T3@" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"C`7GPRM";787>7?" M*`TM"

C(%n!MM!`@OX" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@!`E33"9=7P7G8"b3" M*TTT"

C(%n!MM!RTOO" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@!X3R3" !*MR!"

C(%n!MMMO!MR" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@3MR@R" !*O``"

C(%n!MM!MT@@" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@3MROT"9=7P7G8"b!" !*MRM"

C(%n!MMM@`XE" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@33!T`" M*EEO"

C(%n!MMM@MO@" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@33TTX" M*`OM"

C(%n!MM!RR3E" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@3``MM" 3*O@E"

C(%n!MM3@`@3" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@3XMXR" !*MO!"

C(%n!MMMT@EM" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@@R3`" M*E``"

C(%n!MM3RRRX" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@RTXX" M*T`T"

C(%n!MM!@@T`" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@E!`3" !*3@T"

C(%n!MM3@RE@" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@EEX`" ]M*T`R"

C(%n!MMMTTMO" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@EX!M"9=7P7G8"b!" M*RXT"

C(%n!MMMETTR" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@`EER" !*3E3"

C(%n!MM3M`T`" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@`XOE" !*!3@"

C(%n!MM!X`TX" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@@T!!@" M*R``"

C(%n!MM33TTE" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@OMROM"9=7P7G8"b!" M*XR`"

C(%n!MM!@`@!" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@OMEE@"9=7P7G8"b!" M*EMO"

C(%n!MMMTM!`" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@O!!X!"9=7P7G8"b!" M*`OM"

C(%n!MM3O@`@" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@O!``!" !*MXE"

C(%n!MM!`MT!" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@O3@`E" 3*M33"

C(%n!MMMRT!M" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@O@3E3" M*`XE"

C(%n!MMM`E`M" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@OEME3" 3*!EE"

C(%n!MM!O`ER" -,)2%C/)2I"F4K;5G5K6:G9l:H"LG76:94"'&C!MR@OE`3`" M*TEX"

C(%n!MM!E!3`" -54KG:569K"=:KG:67G<"?G54F>:"8:8VG54:"85p7G"?><K7"(-3" ]M*`M@"

C(%n!MMME!!`" -;7=L;569H<>947=967>]?><K54]=L:K9P9K"L;7=L;7>9L5=:"2" @*X@E"



!E@"

"

C(%n!MMME!!T" -;7=L;569H<>947=967>]?><K54]=L:K9P9K"L;7=L;7>9L5=:"2" @*X3T"

C(%n!MMME!`T" -;7=L;7=:G94:"L;7=L;565=:" !*MRX"

C(%n!MMMOX@!" -G7L974<>]"K5GV7W<>5=:"5>L;5"8967K;74HG95>" ]M*E`3"

C(%n!MMMT`M@" -G767K5H;:G94"^56"O" ]M*TM3"

C(%n!MMM@!`!" ,10"@"]6:G8945>"L;7=L;56:"K<K>5=:" M*TE!"

C(%n!MM3E!3E" ,10"K<69H94:"5K:6<>6G54=P:G5=:" M*EEE"

C(%n!MMMM@!@" ,,-!3" M*``E"

C(%n!MM3RRO!" ,,-R";787>7?" M*ERT"

C(%n!MM!@RT!" ,5H95>"=L7i:";:5H"!M"$3" M*`!@"

C(%n!MMMRERM" ,5=]G:>56:H",5V]!!0" !*3TE"

C(%n!MM!TM!`" ,5=]G:>56:H",5V]!0" M*`O`"

C(%n!MM3@@!O" ,:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"?5885" ]M*XOE"

C(%n!MMMTOM@" ,;7]G:>56:H"(/-]V94H94?" M*EO3"

C(%n!MM!MT3!" ,9V7=78:"V97?:4:=9="V7L!" M*`EE"

C(%n!MM!33M3" N20!";787>7?" M*ETT"

C(%n!MM!!M`3" N\C.(CM3RXT"L5G695>" ]M*``T"

C(%n!MMME!OE" N5GK7L>5=89K"K5>K9F8]V94H94?" ]M*T@R"

C(%n!MMMT`3@" N:_F:=67=78:]"L5G695>" M*TX3"

C(%n!MM!`E@T" N:G94:"LG76:5=:"94;9V967G"H9L:65>7?5=694" ]M*`TM"

C(%n!MM3EXXE" N7H9F8"?>FK7=:"K76G54=L7G6:G"O" ]M*RT`"

C(%n!MM!XO@X" N7H9F8]H:L:4H:46"L;7=L;56:"6G54=L7G6"3$" M*T`@"

C(%n!MM!OT@!" N7>F6:"K5GG9:G"P589><"!3"8:8V:G"3" !*!MR"

C(%n!MM!`T`E" N7>F6:"K5GG9:G"P589><"3@"8:8V:G"3" M*T3E"

C(%n!MM!`T``" N7>F6:"K5GG9:G"P589><"3@"8:8V:G"3" !*MRM"

C(%n!MM!X!3R" N7>F6:"K5GG9:G"P589><"3@"8:8V:G"3" M*XX`"

C(%n!MM!MMR`" N7>F6:"K5GG9:G"P589><"3R"8:8V:G"@T" M*X`@"

C(%n!MM3T`E3" N7>F6:"K5GG9:G"P589><"3R"8:8V:G"@T" M*XOR"

C(%n!MM3O@TX" N7>F6:"K5GG9:G"7G?549K"54974"6G54=L7G6:G"P589><"8:8V:G"O0!" M*`R@"

C(%n!MMM3MOM" NL:G89H94:"=<46;5=:" M*E3@"

C(%n!MM3@RO3" NL7G:"K7G6:W]><69K":4l<8:" M*T@X"

C(%n!MM3RM@T" NL7G:"K7G6:W]><69K":4l<8:" !*!R`"

C(%n!MMMO!MT" N6:G7>"G:?F>567G<":>:8:46]V94H94?"!" M*R@E"

C(%n!MMM3X@T" NF>P76G54=P:G5=:"!CO" !*!M@"

C(%n!MM3RR!!" /XNN"C]6:G8945>"65G?:6"H78594]K74659494?" !*XO3"

C(%n!MM!@@MR" /;G::"LG98:"G:L59G":W74FK>:5=:"!" ]M*X!M"

C(%n!MM!T`3R" /9==F:"P5K67G"L56;w5<"94;9V967G"3" !*M!R"

C(%n!MMMR!X@" /7>>]>9i:"G:K:L67G"3" ]M*`XO"

C(%n!MM!EOOT" /7>>79H"!" M*X@T"

C(%n!MM!MR33" /G54=KG9L6974"P5K67G"%%%0" M*E@`"

C(%n!MM3MEO!" /G54=HFK94"V:65"@" M*E3!"

C(%n!MM!3TT3" /G54=8:8VG54:"3" !*`ER"

C(%n!MM!3!@E" /G9L5G696:"8769P]K74659494?"3" M*T!`"

C(%n!MM!3`XE" /G9L5G696:"8769P]K74659494?"3" ]M*`3R"

C(%n!MM!`@R3" /G9L5G696:"8769P]K74659494?"3" !*33M"

C(%n!MM3!@R`" /G9L5G696:"8769P]K74659494?"3" !*EMM"

C(%n!MMMRTM@" /G9L5G696:"8769P]K74659494?"@" M*EO!"



!EO"

"

C(%n!MMMX`O@" /G9L5G696:"8769P]K74659494?"@" ]M*R@3"

C(%n!MM!!XT3" /G9L5G696:"8769P]K74659494?"OR" ]M*T!X"

C(%n!MM!3XOO" /G9L5G696:"8769P]K74659494?"OR" M*TM!"

C(%n!MM333T@" /G9L5G696:"8769P]K74659494?"OR" M*```"

C(%n!MM!MEMX" /<L:"%%"=:KG:6974"=<=6:8"j/3NNk"1]6:G8945>"H78594" M*EET"

C(%n!MM!EXEO" /<G7=94:]"L;7=L;565=:"'5G" ]M*`T@"

C(%n!MM!EXER" /<G7=94:]"L;7=L;565=:"'5G" ]M*ROO"

C(%n!MM!@`@T" /<G7=94:]"L;7=L;565=:"474]G:K:L67G"6<L:"3@" M*`OR"

C(%n!MM3M`!O" B@"=85>>"4FK>:7>5G",10]5==7K956:H"O";787>7?" M*`3!"

C(%n!MM!@!TR" B@"=85>>"4FK>:7>5G"G9V74FK>:7"%+-@" M*E``"

C(%n!MM!XOM3" B@"=85>>"4FK>:7>5G"G9V74FK>:7"+--!M" M*E3R"

C(%n!MM!O`TR" B-^MOE3"CO7GP@@";787>7?" M*R`!"

C(%n!MM33@T@" B49U:G=5>"=6G:=="0" ]M*ETE"

C(%n!MMMO`OX" Sx^0"54H"K5K;:"H78594]K74659494?"!]>9i:" !*MOX"

C(%n!MM!@@@O" Sx^0"54H"K5K;:"H78594]K74659494?"!]>9i:" ]M*RO3"

C(%n!MM!`@`X" Sx^0"54H"K5K;:"H78594]K74659494?"!]>9i:" M*XRR"

C(%n!MM3RR`M" Sx^0"54H"K5K;:"H78594]K74659494?"!]>9i:" ]M*TXX"

C(%n!MM!!OER" x2"G:L:56]K74659494?"@" M*`T3"

C(%n!MM3@OTT" x2"G:L:56]K74659494?"@E" M*EO`"

C(%n!MM3OEXE" x2"G:L:56]K74659494?"O@" M*R!!"

C(%n!MMMO``T" D94K"P94?:G"FV9]HO" ]M*E@3"

C(%n!MM!3`XX" D94K"6G54=L7G6:G"D%-!" M*TM3"

C(%n!MM!@3@X" D745H;:=94" 3*ORX"

C(%n!MM3RMXM" 5K694"K<67=i:>:674]G:?F>567G<"K78L>:W"-01!]>9i:"9=7P7G8"b!" ]M*ET`"

C(%n!MM3E!EM" 5K694"H:L7><8:G9l94?"P5K67G" !*!33"

C(%n!MM!`3T@" 5>H:;<H:"H:;<HG7?:45=:"P589><"!E"8:8V:G"0!]>9i:" ]M*`!R"

C(%n!MMMRXRX" 5>L;5]KG<=65>>94"$"K;594]>9i:" M*TM@"

C(%n!MM3!MOO" 5>L;5]85447=9H5=:"3C!]>9i:"9=7P7G8"b!" ]M*ROE"

C(%n!MM3TO@R" 589H7L;7=L;7G9V7=<>6G54=P:G5=:"9=7P7G8"b!" M*E`3"

C(%n!MMMXMT`" 588749F8"6G54=L7G6:G"!" ]M*EOM"

C(%n!MMMXTM@" 545L;5=:]LG787694?"K78L>:W"=FVF496"R]>9i:" M*T`3"

C(%n!MM!EEXM" 54i<G94"G:L:56"54H"v."H78594]K74659494?"85=i]>9i:" !*@RO"

C(%n!MM3`3MO" 54i<G94"G:L:56"H78594]K74659494?"RM]>9i:"9=7P7G8"b3" M*RX`"

C(%n!MMM3TTM" 5469>:Fi7"5=:" ]M*`!@"

C(%n!MMM`R!O" 5L7>9L7"2]>9i:" ]!*3EO"

C(%n!MM!TOX!" 5L7>9L7"2]>9i:" M*XT!"

C(%n!MM!OO`M" 5L7>9L7L;7G94=]>9i:"9=7P7G8"b!" M*OEE"

C(%n!MM!@`3@" 5_F5L7G94"]>9i:" ]M*EX3"

C(%n!MM!TE3E" 5_F5L7G94]T]>9i:"9=7P7G8"b3" !*!!@"

C(%n!MM!OE3T" 5G?9494:"1]8:6;<>6G54=P:G5=:"!"9=7P7G8"b!" M*E!@"

C(%n!MM!T@MT" 5GG:=694"H78594]K74659494?"@]>9i:" !*!``"

C(%n!MM3TM3`" 5G<>=F>P565=:"$]>9i:" M*REO"

C(%n!MMMR3RO" 5=L5G5?94:]]6,10"K<67L>5=89K" M*R@M"

C(%n!MMMM!E`" 5=65K94]>9i:"8:65>>7LG76:5=:"67W94"!" M*E@@"

C(%n!MM3`!3R" V:=6G7L;94]!]>9i:"9=7P7G8"b!" M*EEO"

C(%n!MMM`TR`" V:65]1]5K:6<>;:W7=58949H5=:" M*T!M"



!ER"

"

C(%n!MM!``EM" V:65]5GG:=694]!]>9i:"9=7P7G8"b3" M*E!3"

C(%n!MM!!`T`" V:65]89KG7=:8947"]>9i:" !*3@M"

C(%n!MM!`!33" V:6594:]];787K<=6:94:"N]8:6;<>6G54=P:G5=:"!]>9i:" !*!OT"

C(%n!MMM`!X!" V>5=6F>5"LG76:5=:"!M]>9i:" M*XEX"

C(%n!MM!METT" V74:"87GL;7?:4:69K"!]>9i:" !*MMM"

C(%n!MM!TETO" VG594]=L:K9P9K"54?97?:4:=9="94;9V967G"!]>9i:" M*R`R"

C(%n!MM!O`3T" K]V94H94?"]>9i:" !*X3R"

C(%n!MMMRE@@" K5>87HF>94" ]M*TR@"

C(%n!MM!@O!X" K5>87HF>94"!" M*EO!"

C(%n!MMM@RX@" K5>L594]3"K565><69K"=FVF496]>9i:" ]M*R``"

C(%n!MMMR```" K5GV7W<L:L69H5=:"1"=FVF496"3" M*TOT"

C(%n!MM!X33T" K5G69>5?:"856G9W"]>9i:" M*XXM"

C(%n!MM!M!!O" K:>>"H:56;"5V47G85>96<"!]>9i:" !*XET"

C(%n!MMMRE3R" K:>>"?G7w6;]G:?F>5694?"4FK>:7>5G"]>9i:" !*M@E"

C(%n!MM3E@XM" K:>>"w5>>"201O]>9i:"9=7P7G8"b3" M*XT3"

C(%n!MM!@OE3" K:>>"w5>>"946:?G96<"54H"=6G:=="G:=L74=:"K78L74:46"O]>9i:" ]!*!TE"

C(%n!MM3R!!T" K:>>"w5>>"946:?G96<"54H"=6G:=="G:=L74=:"K78L74:46"O]>9i:" M*X!@"

C(%n!MM3R!!X" K:>>"w5>>"946:?G96<"54H"=6G:=="G:=L74=:"K78L74:46"O]>9i:" !*33@"

C(%n!MM3@`@`" K:46G7=78:]5==7K956:H"C)-3RM]>9i:" M*E3X"

C(%n!MM!T`!!" K;9694"V94H94?"V:5i"!" !*3T@"

C(%n!MM!MOOR" K;9694"H:5K:6<>5=:"]"L5G695>" 3*3X3"

C(%n!MM3`O`@" K;9694"H:5K:6<>5=:"]"L5G695>" M*XTO"

C(%n!MMMXO@T" K;9694"=<46;5=:" M*TX@"

C(%n!MMMOR3O" K;7>:K<=67i9494"G:K:L67G"6<L:"0]>9i:" M*`EM"

C(%n!MM3OOEE" K;74HG79694"LG76:7?><K54]3]>9i:" !*TXM"

C(%n!MM3!`@@" K;7G974"L:G7W9H5=:]>9i:" !*!`3"

C(%n!MMMTO!R" K;G787V7W"T" !*!@T"

C(%n!MM3ME3R" K;<876G<L=947?:4"0]>9i:" ]M*`O3"

C(%n!MM!@XR@" K>5FH94"H78594]K74659494?"!]>9i:" M*R!E"

C(%n!MMME@TE" K75H;:=94]>9i:"9=7P7G8"b3" M*`!`"

C(%n!MM3ORT@" K7>>5?:4"5>L;5]!j%bk"K;594"9=7P7G8"b!" ]M*E`3"

C(%n!MM3MTMX" K78L>:8:46"C!_"O" ]M*R3T"

C(%n!MMM@MMM" K78L>:8:46"C!_"L5G695>" ]!*!`M"

C(%n!MMM3!M3" K78L>:8:46"C!_"6F87G"4:KG7=9="P5K67G]G:>56:H"@]>9i:" ]!*OO`"

C(%n!MMMR33M" K78L>:8:46"C!_"6F87G"4:KG7=9="P5K67G]G:>56:H"@]>9i:" 3*OE`"

C(%n!MMMX3`3" K78L>:8:46"C!_"6F87G"4:KG7=9="P5K67G]G:>56:H"`]>9i:" ]M*ETE"

C(%n!MMMX3`@" K78L>:8:46"C!_"6F87G"4:KG7=9="P5K67G]G:>56:H"`]>9i:" ]M*`!O"

C(%n!MMMX3`O" K78L>:8:46"C!_"6F87G"4:KG7=9="P5K67G]G:>56:H"`]>9i:" ]M*XRM"

C(%n!MM3EO!@" K7L94:]T]>9i:"9=7P7G8"b3" M*EEX"

C(%n!MMM3@MO" K<K>94](]5==7K956:H"i945=:]>9i:" ]M*`XX"

C(%n!MM!@R`T" K<=65694]$]>9i:" M*R`@"

C(%n!MMM!E@E" K<67K;G78:"-ORM"3\E]>9i:" !*!!`"

C(%n!MM!3X`@" K<67K;G78:"-ORM"@0!!]>9i:" M*`E!"

C(%n!MM!T`RO" H:>:6:H"94"85>9?4546"VG594"6F87G="!"]>9i:" M*T@E"

C(%n!MM33RRM" H:>:6:H"94"85>9?4546"VG594"6F87G="!"]>9i:" ]M*EE!"

C(%n!MM3EXTR" H:>:6:H"94"85>9?4546"VG594"6F87G="!"]>9i:" M*EM!"



!EE"

"

C(%n!MM!X3XT" H:>:6:H"94"85>9?4546"VG594"6F87G="!"L5G695>" M*EMR"

C(%n!MM!@!@3" H95V>7"8967K;74HG95>]>9i:" M*`OR"

C(%n!MM!```T" H9L:L69H5=:"!]>9i:" ]M*TO!"

C(%n!MM!!!3`" H9L;6;94:]]5887495">9?5=:" M*T@3"

C(%n!MM3T`OR" HF5>"=L:K9P9K96<"8967?:4]5K69U56:H"i945=:"i945=:"E" M*`T`"

C(%n!MM3EO@3" :L:4H<894]G:>56:H"!]>9i:" !*RTM"

C(%n!MM3T@3@" :L9H:G85>"?G7w6;"P5K67G"`" ]M*`M@"

C(%n!MMM!RR@" :Fi5G<769K"9496956974"P5K67G"O0]%" M*XTE"

C(%n!MMMTT!R" :Fi5G<769K"6G54=>56974"9496956974"P5K67G"3"=FVF496"@" M*EM`"

C(%n!MM3!E`R" :Fi5G<769K"6G54=>56974"9496956974"P5K67G"@"=FVF496"$"9=7P7G8"b!" M*RMR"

C(%n!MMME!33" :Fi5G<769K"6G54=>56974"9496956974"P5K67G"@"=FVF496"v"9=7P7G8"b3" M*EXE"

C(%n!MM3`!M`" :Fi5G<769K"6G54=>56974"9496956974"P5K67G"@"=FVF496"+" M*T!!"

C(%n!MM!`TO!" :WK96567G<"58947"5K9H"6G54=L7G6:G"!]>9i:" M*XMO"

C(%n!MMMTO``" P566<"5K9H]V94H94?";:5G6]>9i:" M*`RM"

C(%n!MMM@R3!" P9>5894]0]>9i:"9=7P7G8"b!" M*`@T"

C(%n!MM3O`OT" P>7KKF>56974"^'&!M]>9i:" !*T3@"

C(%n!MM3O!XO" P7>>9=65694]0]>9i:"9=7P7G8"b!" M*`O3"

C(%n!MM!!M`@" ?]"K7FL>:H"G:K:L67G"!RT" ]M*TM3"

C(%n!MMMX`R!" ?5>:K694]O]>9i:"9=7P7G8"b!" M*`XR"

C(%n!MM!ROR!" ?5>:K694]O]>9i:"9=7P7G8"b!" M*`OT"

C(%n!MMMO!@M" ?5=6GF>5"l94K"P94?:G"]>9i:" !*!!E"

C(%n!MMM`X3M" ?:G54<>?:G54<>"L<G7L;7=L;56:"=<46;5=:"9=7P7G8"b3" M*EOE"

C(%n!MM3@X3T" ?>FK7=:"H:;<HG7?:45=:"�"_F9474:�]>9i:" !*MEO"

C(%n!MM3O`ET" ?>FK7=:"H:;<HG7?:45=:"�"_F9474:�]>9i:" M*TO3"

C(%n!MM!RRR!" ?>F65856:"G:K:L67G"i59456:"3]>9i:" !*3M`"

C(%n!MMM3@!M" ?>F658<>]6,10j(>4k"589H76G54=P:G5=:"=FVF496"8967K;74HG95>" M*T`X"

C(%n!MM!RTMT" ?>F656;974:"N]6G54=P:G5=:]>9i:" M*XMO"

C(%n!MMMT`!E" ?><K94:]]6,10">9?5=:]>9i:" M*`!`"

C(%n!MMMXX@@" ?><K7=9H:";<HG7>5=:"P589><"@" !*M!3"

C(%n!MM3`XEX" ?G594<;:5H]>9i:"9=7P7G8"b!" M*`@R"

C(%n!MM!3X33" ?G7w6;"5GG:=6"54H"210"H585?:]94HFK9V>:"(022OR"?5885]>9i:" M*T!E"

C(%n!MM!R@OO" ?F5494:"4FK>:769H:]V94H94?"]>9i:"@";787>7?" M*T!M"

C(%n!MM!MEOE" ;:56"=;7Ki"`M" ]M*TET"

C(%n!MM3O3@@" ;:85??>F69494"58:V7K<6:"5??G:?56974"P5K67G]>9i:" 3*E`E"

C(%n!MM!E!OT" ;:89K:4694]3]>9i:"9=7P7G8"b3" M*XMX"

C(%n!MM3E@`!" ;9?;"5PP9496<"K7LL:G"FL65i:"!]>9i:" M*`XX"

C(%n!MMM@@3!" ;9=69H94:]G9K;"?><K7"]>9i:" M*XE@"

C(%n!MMMM`RE" ;<L76;:69K5>"LG76:94"C(%n!MMMM`RE" !*T@M"

C(%n!MMM!!E3" ;<L76;:69K5>"LG76:94"C(%n!MMM!!E3" !*M`T"

C(%n!MMM!@ME" ;<L76;:69K5>"LG76:94"C(%n!MMM!@ME" M*`ER"

C(%n!MMM!OOO" ;<L76;:69K5>"LG76:94"C(%n!MMM!OOO" ]!*M@`"

C(%n!MMM!X`T" ;<L76;:69K5>"LG76:94"C(%n!MMM!X`T" ]M*ER3"

C(%n!MMM3@EE" ;<L76;:69K5>"LG76:94"C(%n!MMM3@EE" ]M*`3R"

C(%n!MMM3O`O" ;<L76;:69K5>"LG76:94"C(%n!MMM3O`O" M*`3`"

C(%n!MMM3`33" ;<L76;:69K5>"LG76:94"C(%n!MMM3`33" M*``E"

C(%n!MMM@O33" ;<L76;:69K5>"LG76:94"C(%n!MMM@O33" !*`3X"



!E`"

"

C(%n!MMMO`X@" ;<L76;:69K5>"LG76:94"C(%n!MMMO`X@" !*!@E"

C(%n!MMMOTMX" ;<L76;:69K5>"LG76:94"C(%n!MMMOTMX" !*!MX"

C(%n!MMMOX!3" ;<L76;:69K5>"LG76:94"C(%n!MMMOX!3" ]!*3@O"

C(%n!MMMRM`E" ;<L76;:69K5>"LG76:94"C(%n!MMMRM`E" !*EXM"

C(%n!MMMR3@`" ;<L76;:69K5>"LG76:94"C(%n!MMMR3@`" M*`RR"

C(%n!MMMRT3O" ;<L76;:69K5>"LG76:94"C(%n!MMMRT3O" ]M*R`O"

C(%n!MMME3RX" ;<L76;:69K5>"LG76:94"C(%n!MMME3RX" M*ETM"

C(%n!MMMERMR" ;<L76;:69K5>"LG76:94"C(%n!MMMERMR" ]M*T`E"

C(%n!MMMETEX" ;<L76;:69K5>"LG76:94"C(%n!MMMETEX" !*OOX"

C(%n!MMM`O!!" ;<L76;:69K5>"LG76:94"C(%n!MMM`O!!" M*XX@"

C(%n!MMM`EEX" ;<L76;:69K5>"LG76:94"C(%n!MMM`EEX" 3*3!@"

C(%n!MMM``!@" ;<L76;:69K5>"LG76:94"C(%n!MMM``!@" M*`@!"

C(%n!MMM`T@O" ;<L76;:69K5>"LG76:94"C(%n!MMM`T@O" ]!*RTE"

C(%n!MMMT`3M" ;<L76;:69K5>"LG76:94"C(%n!MMMT`3M" M*T!R"

C(%n!MMMTXTT" ;<L76;:69K5>"LG76:94"C(%n!MMMTXTT" !*M!E"

C(%n!MM!M`ET" ;<L76;:69K5>"LG76:94"C(%n!MM!M`ET" M*`@!"

C(%n!MM!!M@X" ;<L76;:69K5>"LG76:94"C(%n!MM!!M@X" ]M*EE@"

C(%n!MM!@M3`" ;<L76;:69K5>"LG76:94"C(%n!MM!@M3`" M*`!`"

C(%n!MM!@3`X" ;<L76;:69K5>"LG76:94"C(%n!MM!@3`X" !*E3T"

C(%n!MM!@RTR" ;<L76;:69K5>"LG76:94"C(%n!MM!@RTR" M*``!"

C(%n!MM!O@OO" ;<L76;:69K5>"LG76:94"C(%n!MM!O@OO" M*TOM"

C(%n!MM!O@EO" ;<L76;:69K5>"LG76:94"C(%n!MM!O@EO" !*33!"

C(%n!MM!OOR!" ;<L76;:69K5>"LG76:94"C(%n!MM!OOR!" M*TO@"

C(%n!MM!OTER" ;<L76;:69K5>"LG76:94"C(%n!MM!OTER" !*RE`"

C(%n!MM!R!XT" ;<L76;:69K5>"LG76:94"C(%n!MM!R!XT" ]M*EOX"

C(%n!MM!R3TO" ;<L76;:69K5>"LG76:94"C(%n!MM!R3TO" !*3R3"

C(%n!MM!RO33" ;<L76;:69K5>"LG76:94"C(%n!MM!RO33" ]M*R@R"

C(%n!MM!`TXO" ;<L76;:69K5>"LG76:94"C(%n!MM!`TXO" ]M*E3`"

C(%n!MM!TRRM" ;<L76;:69K5>"LG76:94"C(%n!MM!TRRM" M*EXM"

C(%n!MM!TT@E" ;<L76;:69K5>"LG76:94"C(%n!MM!TT@E" ]M*XRR"

C(%n!MM!TXTE" ;<L76;:69K5>"LG76:94"C(%n!MM!TXTE" !*X@@"

C(%n!MM!XT3R" ;<L76;:69K5>"LG76:94"C(%n!MM!XT3R" !*3OM"

C(%n!MM!XTRT" ;<L76;:69K5>"LG76:94"C(%n!MM!XTRT" !*EER"

C(%n!MM3MMOM" ;<L76;:69K5>"LG76:94"C(%n!MM3MMOM" M*`XR"

C(%n!MM3M!@M" ;<L76;:69K5>"LG76:94"C(%n!MM3M!@M" M*`OX"

C(%n!MM3M3OE" ;<L76;:69K5>"LG76:94"C(%n!MM3M3OE" !*TR3"

C(%n!MM3MR!`" ;<L76;:69K5>"LG76:94"C(%n!MM3MR!`" ]M*`3E"

C(%n!MM3MEM`" ;<L76;:69K5>"LG76:94"C(%n!MM3MEM`" !*MRM"

C(%n!MM3ME!3" ;<L76;:69K5>"LG76:94"C(%n!MM3ME!3" M*EER"

C(%n!MM3MEX3" ;<L76;:69K5>"LG76:94"C(%n!MM3MEX3" ]M*EX`"

C(%n!MM3MT@E" ;<L76;:69K5>"LG76:94"C(%n!MM3MT@E" ]M*RT3"

C(%n!MM3MXMM" ;<L76;:69K5>"LG76:94"C(%n!MM3MXMM" M*`!M"

C(%n!MM3!M`M" ;<L76;:69K5>"LG76:94"C(%n!MM3!M`M" !*M33"

C(%n!MM3!!3O" ;<L76;:69K5>"LG76:94"C(%n!MM3!!3O" M*EME"

C(%n!MM333XO" ;<L76;:69K5>"LG76:94"C(%n!MM333XO" ]M*`R`"

C(%n!MM33TT`" ;<L76;:69K5>"LG76:94"C(%n!MM33TT`" !*!R!"



!ET"

"

C(%n!MM3@3XX" ;<L76;:69K5>"LG76:94"C(%n!MM3@3XX" ]M*R!R"

C(%n!MM3@@M!" ;<L76;:69K5>"LG76:94"C(%n!MM3@@M!" ]M*TR3"

C(%n!MM3@RTR" ;<L76;:69K5>"LG76:94"C(%n!MM3@RTR" M*T3`"

C(%n!MM3@RTE" ;<L76;:69K5>"LG76:94"C(%n!MM3@RTE" !*!RT"

C(%n!MM3@`@O" ;<L76;:69K5>"LG76:94"C(%n!MM3@`@O" M*TO@"

C(%n!MM3OMR@" ;<L76;:69K5>"LG76:94"C(%n!MM3OMR@" !*3R!"

C(%n!MM3O!TR" ;<L76;:69K5>"LG76:94"C(%n!MM3O!TR" M*TT`"

C(%n!MM3R@M`" ;<L76;:69K5>"LG76:94"C(%n!MM3R@M`" M*TT3"

C(%n!MM3E3!X" ;<L76;:69K5>"LG76:94"C(%n!MM3E3!X" !*!EM"

C(%n!MM3EROE" ;<L76;:69K5>"LG76:94"C(%n!MM3EROE" M*`@X"

C(%n!MM3`33!" ;<L76;:69K5>"LG76:94"C(%n!MM3`33!" M*T!@"

C(%n!MM3`33O" ;<L76;:69K5>"LG76:94"C(%n!MM3`33O" !*3M3"

C(%n!MM3`O`O" ;<L76;:69K5>"LG76:94"C(%n!MM3`O`O" !*MEO"

C(%n!MM3`EMO" ;<L76;:69K5>"LG76:94"C(%n!MM3`EMO" @*O!@"

C(%n!MM3T3R3" ;<L76;:69K5>"LG76:94"C(%n!MM3T3R3" M*R`!"

C(%n!MM3T@OE" ;<L76;:69K5>"LG76:94"C(%n!MM3T@OE" @*3!!"

C(%n!MM3TRT!" ;<L76;:69K5>"LG76:94"C(%n!MM3TRT!" ]M*E!E"

C(%n!MM3`!3X" ;<L7W95"FL]G:?F>56:H"!]>9i:"9=7P7G8"b!" M*`!`"

C(%n!MMMR3@T" 988:H956:":5G><"G:=L74=:"?:4:"R" M*EOR"

C(%n!MM3!MM!" 947=967>]@]L;7=L;56:"=<46;5=:"!" M*TO!"

C(%n!MM!R`MM" 946:G]5>L;5]6G<L=94"94;9V967G";:5U<"K;594".@]>9i:" M*X3E"

C(%n!MM!`TR`" 946:G]5>L;5]6G<L=94"94;9V967G";:5U<"K;594".O"9=7P7G8"b!" !*M!3"

C(%n!MM!OR@3" 946:GP:G74]94HFK:H"OO]>9i:" ]M*E3O"

C(%n!MM3!``R" 94U:G6:H"P7G894]3]>9i:" M*E!M"

C(%n!MM!`!EO" i:>K;"@"9=7P7G8"b!" M*RXE"

C(%n!MM!TXT`" i9:>94"K;7GH94" !*@ET"

C(%n!MM!TXTT" i9:>94"K;7GH94" 3*OEM"

C(%n!MM3T3TE" i9:>94"K;7GH94" M*EET"

C(%n!MM!T`@X" i<4FG:494:"P7G8589H5=:]>9i:" ]M*`XX"

C(%n!MM!MX@O" >5K;:=94]"L5G695>" ]M*`O3"

C(%n!MM!`M@M" >:FK94:]]6,10"K<67L>5=89K]>9i:" M*E3X"

C(%n!MM!ETER" >:FK94:]G9K;"G:L:56]K74659494?"RT]>9i:" M*XRX"

C(%n!MM!!`M@" >:FK94:]G9K;"G:L:56]K74659494?"`O$]>9i:" ]M*E!@"

C(%n!MMMETX3" >98V9K"=<=6:8]5==7K956:H"8:8VG54:"]>9i:"9=7P7G8"b!" M*R`E"

C(%n!MM3T!XM" >7w"H:4=96<">9L7"G:K:L67G" M*RX@"

C(%n!MM!T`T!" >7w]H:4=96<">9L7"G:K:L67G]G:>56:H"O]>9i:" ]M*REM"

C(%n!MM!OXER" 8,10"6FG47U:G"O";787>7?" M*`TM"

C(%n!MMM3`RE" 85KG7L;5?:"85447=:"G:K:L67G"!]>9i:" !*!`O"

C(%n!MM!3MTR" 85>65=:]"946:=6945>"9=7P7G8"b!" M*RX3"

C(%n!MM3EO@!" 85885>954":L:4H<894]G:>56:H"!]>9i:" ]!*OXR"

C(%n!MM3ORXM" 8546>:"X" !*3RO"

C(%n!MM3`EM3" 8:H9567G"7P"210"H585?:"K;:KiL7946"!]>9i:"9=7P7G8"b!" 3*T`O"

C(%n!MM3`EM@" 8:H9567G"7P"210"H585?:"K;:KiL7946"!]>9i:"9=7P7G8"b!" !*MR@"

C(%n!MM3MR!E" 8:H9567G"7P",10"L7><8:G5=:"%%"6G54=KG9L6974"=FVF496"3E"9=7P7G8"b!" ]M*ETE"

C(%n!MM!XX@3" 8:9769K5>><"FL]G:?F>56:H"?:4:"!RT"]>9i:" M*`T!"

C(%n!MM3@@EE" 8:=:4K:L;5>9K"5=6G7K<6:]H:G9U:H"4:FG76G7L;9K"P5K67G" M*E!`"
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"

C(%n!MMM@MM`" 8:65V76G7L9K"?>F65856:"G:K:L67G"O]>9i:" ]M*`MO"

C(%n!MMM@R!X" 8:65>>76;974:94"%S" ]!*@T@"

C(%n!MM!3MO3" 8:65>>76;974:94"%S" ]!*EXT"

C(%n!MM!MRR!" 8:6;97494:"=<46;5=:"9=7P7G8"b!" M*`@T"

C(%n!MM3R`ME" 8:6;<>:4:6:6G5;<HG7P7>56:"G:HFK65=:"9=7P7G8"b!" M*TXR"

C(%n!MMM`XX!" 89KG7P9VG9>]5==7K956:H"?><K7"O]>9i:" ]M*TOX"

C(%n!MM!ERT`" 89KG7P9VG9>]5==7K956:H"?><K7"O]>9i:" ]M*EXM"

C(%n!MM3@R3@" 8967K;74HG95>"98L7G6"G:K:L67G"=FVF496"/&+OM";787>7?"!]>9i:" M*EXX"

C(%n!MM!RE`M" 8967?:4]5K69U56:H"i945=:"i945=:"i945=:"O]>9i:" ]M*R!@"

C(%n!MM!RXMX" 896769K"5LL5G56F="LE3]>9i:" !*M!O"

C(%n!MM3OREM" 896769K"5LL5G56F="LE3]>9i:" !*3RT"

C(%n!MM!O@MR" 87475K<>?><K:G7>">9L5=:"0$.2!3"9=7P7G8"b!" M*XRM"

C(%n!MM!OO3M" 8747K5GV7W<>56:"6G54=L7G6:G"!3]>9i:" ]M*`TT"

C(%n!MMMETTO" 8FK94]R0C]>9i:"9=7P7G8"b!" !*@RX"

C(%n!MM!`XXX" 8F>69HGF?"G:=9=654K:"!"9=7P7G8"b!" M*R3E"

C(%n!MMMR!3!" 8F>69HGF?"G:=9=654K:]5==7K956:H"X" M*R@@"

C(%n!MM3TO@E" 8F>69PF4K69745>"02)3]>9i:" M*X@E"

C(%n!MM3`TR@" 8F>69L>:"K75?F>56974"P5K67G"H:P9K9:4K<"3";787>7?" M*T3!"

C(%n!MMM@O`3" 8F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="!M" ]M*`OX"

C(%n!MM!MOEE" 8F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="!M"9=7P7G8"b!" !*!!!"

C(%n!MMM3OXO" 8F>69L>:":L9H:G85>"?G7w6;"P5K67G]>9i:"H78594="E" ]M*X`E"

C(%n!MM!O3!T" 4:FG58949H5=:"j=95>9H5=:k" ]M*XOO"

C(%n!MM3TMTE" 4:FG7:4H7KG94:"K74U:G65=:"3]>9i:"9=7P7G8"bO" ]M*`XX"

C(%n!MM3OXE@" 4:FG7?F9H94"9=7P7G8"b!" M*EE`"

C(%n!MM!T@OT" 4:FG7>9?94]"b]>94i:H"9=7P7G8"b!" ]M*T3E"

C(%n!MMMRTXE" 4:FG78:H94]B"G:K:L67G"3]>9i:" M*`X3"

C(%n!MMMT3TM" 4:FG745>"5K:6<>K;7>94:"G:K:L67G"=FVF496"5>L;5]@]>9i:" ]!*!@@"

C(%n!MM3OTXR" 4:FG745>"5K:6<>K;7>94:"G:K:L67G"=FVF496"5>L;5]@]>9i:" ]!*!OO"

C(%n!MMMMO`T" 4:FG745>"5K:6<>K;7>94:"G:K:L67G"=FVF496"5>L;5]E]>9i:" ]M*`!`"

C(%n!MM!``!E" 4:FG76G7L;94"G:K:L67G]946:G5K694?"P5K67G"3]>9i:" M*TO!"

C(%n!MM!T!!X" 49K5>94"9=7P7G8"b@" M*ET@"

C(%n!MM33OEE" 49H7?:4"54H")(^]>9i:"H78594]K74659494?"!" ]M*E!T"

C(%n!MM!`RME" 476K;>:==";787>7?"!]>9i:" M*`E@"

C(%n!MM3@R`M" 4FK>:5G"PG5?9>:"b"8:465>"G:65GH56974]946:G5K694?"!]>9i:" M*ET3"

C(%n!MMM`OM@" 4FK>:5G"G:K:L67G"=FVP589><"M"?G7FL"$"8:8V:G"!]>9i:" M*`3R"

C(%n!MM!ER@X" 4FK>:7>5G"RT"9=7P7G8"b3" M*E!X"

C(%n!MM3!!EX" 4FK>:7>5G",10";:>9K5=:"3]>9i:" !*MOE"

C(%n!MM33!OT" 4FK>:7>5G"K78L>:W"3";787>7?" M*RTX"

C(%n!MM33!RM" 4FK>:7>5G"K78L>:W"3";787>7?" M*TOM"

C(%n!MM!`RTO" 7G?549K"K56974"6G54=L7G6:G"]>9i:" ]!*!EM"

C(%n!MM!@E!T" 767L:6G94]3]>9i:"9=7P7G8"b@" ]M*E@T"

C(%n!MM3M`TM" L3!]5K69U56:H"i945=:]946:G5K694?"!]>9i:" M*E3M"

C(%n!MMM@TMM" L54KG:569K"6G95K<>?><K:G7>">9L5=:]>9i:" ]M*ERX"

C(%n!MMM!`!3" L5G58<7=94]>9i:"9=7P7G8"b!" M*TTM"

C(%n!MMM3XR!" L5G58<7=94]>9i:"9=7P7G8"b!" M*EET"

C(%n!MM!`RRX" L5G56;<G79H";7G874:"L5G56;<G79H";7G874:]G:>56:H"L:L69H:"G:K:L67G]>9i:" !*3RX"
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"

C(%n!MM3ME3T" L5G695>" !*`RE"

C(%n!MM3ME3X" L5G695>" !*`TR"

C(%n!MMMO`MO" L:4656G9K7L:L69H:"G:L:56]K74659494?"06!?!M3`M" ]!*M3T"

C(%n!MM!RT!`" L;7=L;569H<>947=967>"O*R]V9=L;7=L;56:"@]i945=:"K565><69K"=FVF496"5>L;5"9=7P7G8" M*X`!"

C(%n!MM33M!R" L;7=L;7:47>L<GFU56:"L;7=L;78F65=:" M*`!R"

C(%n!MM!!T!T" L;7=L;7?>FK78F65=:" ]M*`TO"

C(%n!MM!T!!R" L;7=L;7854478F65=:"3]>9i:" M*ET`"

C(%n!MM3OR3M" L;7=L;7G<>5=:"V"i945=:"?5885"K565><69K"=i:>:65>"8F=K>:";:5G6"9=7P7G8"9=7P7G8"b3" M*`OX"

C(%n!MMMT@!X" L7><"�02-]G9V7=:�"L7><8:G5=:"!R]>9i:" ]M*E!E"

C(%n!MM!T`OE" L7><:479K"P566<"5K9H"9=78:G5=:]>9i:" !*OX3"

C(%n!MM!!X`@" L7GL;7V9>947?:4"H:58945=:"9=7P7G8"b3" M*EME"

C(%n!MM3E@R!" LG:]G,10"LG7K:==94?"^/N\@" M*E!M"

C(%n!MMMXOTO" LG:]G,10]LG7K:==94?"/N,!";787>7?" M*RRX"

C(%n!MMME3OX" LG7V5V>:"3]7W7?>F65G56:"H:;<HG7?:45=:")!"K78L74:46"8967K;74HG95>" ]M*`ME"

C(%n!MM3E@3E" LG7V5V>:"0/-]H:L:4H:46",10";:>9K5=:"22b!M" M*ERX"

C(%n!MM3MR3`" LG7V5V>:"5G?9494:"1]8:6;<>6G54=P:G5=:"E" M*``O"

C(%n!MM!!R!`" LG7V5V>:"5==:8V><"K;5L:G74:"7P"GL>O" M*``!"

C(%n!MMMO!!O" LG7V5V>:"K5>K9F8]V94H94?"C+'3R" M*ROX"

C(%n!MM!XTE`" LG7V5V>:"H98:6;<>5H:47=94:"6G54=P:G5=:" M*ETE"

C(%n!MMMEX@3" LG7V5V>:"8:6;<>6G54=P:G5=:"/0,$-!" M*X@!"

C(%n!MMM!X@O" LG7V5V>:"G,10]LG7K:==94?")$-3" M*TOM"

C(%n!MMMEM`R" LG7>94:]G9K;"6G54=8:8VG54:"!]>9i:" M*T@3"

C(%n!MM3``XM" LG7=65?>54H94")3"G:K:L67G")-O"=FV6<L:]>9i:" M*XRT"

C(%n!MMM@@E3" LG76:5=:"94;9V967G!" ]M*EXO"

C(%n!MM3E!X@" LG767]74K7?:4:"K]^7=]>9i:"9=7P7G8"b3" !*33M"

C(%n!MM!XR3M" LG767K5H;:G94"^56"O]>9i:" M*`MR"

C(%n!MM3`@``" LG767K5H;:G94"^56"O]>9i:" M*ER3"

C(%n!MMMO`33" G5=]G:>56:H",5V]"L5G695>" M*`!T"

C(%n!MMMO@E!" G:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"/]>9i:" ]M*E3E"

C(%n!MMMXRT3" G:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"5>L;5]>9i:"9=7P7G8"bO" ]M*TM@"

C(%n!MMMO3!M" G:K:L67G]6<L:"6<G7=94:]"L;7=L;565=:"8F]>9i:" ]M*`OO"

C(%n!MMMM3XO" G:6945>H:;<H:"V94H94?"]G:>56:H" M*`OT"

C(%n!MMME`E!" G:69479K"5K9H"G:K:L67G"?5885]>9i:"9=7P7G8"b!" M*T@M"

C(%n!MM!!EO`" G:69479H]94HFK9V>:"=:G94:"K5GV7W<L:L69H5=:]>9i:" ]!*3MO"

C(%n!MM!RXET" G9V74FK>:7"]5==7K956:H" M*EX@"

C(%n!MMMT!MM" G9V7=785>",10]LG7K:==94?"!O]C]>9i:"9=7P7G8"b3" M*RTT"

C(%n!MM!`E@R" G9V7=78:"LG7HFK6974"P5K67G"3";787>7?" M*EXT"

C(%n!MM3!MR@" G7>>94?"=674:]>9i:" M*TR!"

C(%n!MM3`RM3" G776>:694]>9i:"9=7P7G8"b`" ]M*R@M"

C(%n!MMMR@EE" GF46]G:>56:H"6G54=KG9L6974"P5K67G"!]>9i:"9=7P7G8"b3" !*!TX"

C(%n!MMMRRXE" =5K=94]>9i:" ]M*RXO"

C(%n!MM!`E@X" =:G94:"LG76:5=:"94;9V967G"H9L:65>7?5=694]>9i:" ]!*MTR"

C(%n!MM!3ER3" =:G94:"6;G:7494:]"L;7=L;565=:"E"G:?F>567G<"54i<G94"G:L:56"=FVF496"C]>9i:" M*XTM"

C(%n!MM3O`TO" =:G94:"6;G:7494:]"L;7=L;565=:"E"G:?F>567G<"54i<G94"G:L:56"=FVF496"C]>9i:"9=7P7G8"bO" M*`T@"

C(%n!MMM!@@@" =:G94:]]6,10"K<67L>5=89K" M*ETR"

C(%n!MM!!3`@" =:W"L:L69H:"G:K:L67G]>9i:" M*EXO"



!`!"

"

C(%n!MM3ETER" =:W"L:L69H:"G:K:L67G]>9i:" !*MT@"

C(%n!MMMXXEE" =;7G6]K;594"H:;<HG7?:45=:"G:HFK65=:"P589><"XC"8:8V:G"`]>9i:" M*EXX"

C(%n!MMM@T!M" =7H9F8]"54H"K;>7G9H:]H:L:4H:46"?><K94:"6G54=L7G6:G"!]>9i:" ]M*XX3"

C(%n!MMMXXT!" =7H9F8]"54H"K;>7G9H:]H:L:4H:46"?><K94:"6G54=L7G6:G"!]>9i:" M*X`M"

C(%n!MM!R!TR" =7H9F8]"54H"K;>7G9H:]H:L:4H:46"?><K94:"6G54=L7G6:G"!]>9i:" ]M*E!`"

C(%n!MM3ERET" =7H9F8]"54H"K;>7G9H:]H:L:4H:46"?><K94:"6G54=L7G6:G"!]>9i:" !*3EM"

C(%n!MM!!`EM" =7H9F8]K7FL>:H"8747K5GV7W<>56:"6G54=L7G6:G"!]>9i:" M*`MT"

C(%n!MM3!R3M" =7H9F8]H:L:4H:46"8F>69U965894"6G54=L7G6:G]>9i:" ]M*ERX"

C(%n!MM!XOOM" =7H9F8]H:L:4H:46"L;7=L;56:"6G54=L7G6"3$]>9i:" M*E`!"

C(%n!MMMMMR3" =7H9F8]H:L:4H:46"LG7>94:"6G54=L7G6:G]>9i:" M*T!E"

C(%n!MMMR!!!" =7>F6:"K5GG9:G"P589><"3E"8:8V:G"E]>9i:" !*3T@"

C(%n!MM!RM!T" =7>F6:"K5GG9:G"P589><"3E"8:8V:G"E]>9i:" 3*E!X"

C(%n!MM!X!@R" =L:G894:"7W9H5=:]>9i:" M*`TE"

C(%n!MMMXT3O" =60,]G:>56:H">9L9H"6G54=P:G"8967K;74HG95>]>9i:" M*`!3"

C(%n!MMM3`3`" =698F>56:H"V<"G:69479K"5K9H"?:4:"E";787>7?" M*`TM"

C(%n!MMM@ERM" =FV=654K:]v"G:K:L67G]>9i:" M*T!O"

C(%n!MM3EE`!" =F>P96:"7W9H5=:]>9i:" !*RR`"

C(%n!MM!3MMR" =FLLG:==7G"7P"Nx%O"!";787>7?" M*EO`"

C(%n!MMM`ORX" =FGP:96">7KF="3" !*OTX"

C(%n!MM!ME`3" 6,10"j5H:494:jRTk]1j!kk]8:6;<>6G54=P:G5=:"474]K565><69K"=FVF496"/,+E" M*EX@"

C(%n!MM!R@MM" 6,10"jK<67=94:j@Ok]CjRkk]8:6;<>6G54=P:G5=:" M*EOE"

C(%n!MMMOX3@" 6,10"jFG5K9>]R]k]8:6;<>6G54=P:G5=:";787>7?"0" M*EE`"

C(%n!MM3TMTO" 6:8L694]>9i:" 3*!3R"

C(%n!MM3@T@M" 6:6G5=L5494]!T]>9i:"9=7P7G8"b!" M*XTR"

C(%n!MM3ORR`" 6:6G5=L5494]!T]>9i:"9=7P7G8"b!" M*X@@"

C(%n!MMMO@E@" 6:6G5=L5494]O"9=7P7G8"b@" M*EOR"

C(%n!MMMM33E" 69==F:"94;9V967G"7P"8:65>>7"5=:"L5G695>" !*T!X"

C(%n!MMMM@TX" 69==F:"94;9V967G"7P"8:65>>7LG76:5=:=" !*MXO"

C(%n!MMM`XRO" 69694"9=7P7G8"b3" M*EOE"

C(%n!MMMT@`E" 6G54=KG9L6974"5K69U567G"+NN!!]>9i:" ]M*TO3"

C(%n!MMMRR!T" 6G54=KG9L69745>"G:?F>567G")G?]"L5G695>" !*3`@"

C(%n!MMMOTMT" 6G54=P7G894?"?G7w6;"P5K67G"3"L5G695>" !*!X!"

C(%n!MM33!!@" 6G54=>569745>"5K69U567G"(C1!]>9i:" M*TM`"

C(%n!MM!R!T3" 6G54=8:8VG54:"3]>9i:" !*T@E"

C(%n!MM!R!T@" 6G54=8:8VG54:"3]>9i:" M*TOO"

C(%n!MM!RX!O" 6G54=8:8VG54:"RX]>9i:" ]M*ERT"

C(%n!MM3O!`!" 6G:P79>"P5K67G" M*ER@"

C(%n!MMMR!3M" 6G9L5G696:"8769P]K74659494?"3]>9i:" M*T3M"

C(%n!MM!T`TE" 6F87G"4:KG7=9="P5K67G">9?54H"=FL:GP589><"8:8V:G"!O]>9i:" ]M*R@M"

C(%n!MMM!`!!" 6F87G"4:KG7=9="P5K67G"G:K:L67G"=FL:GP589><"8:8V:G"3`]>9i:" M*TM@"

C(%n!MMM!TOX" 6<G5894:"V:65];<HG7W<>5=:]>9i:" !*3@R"

C(%n!MM!`!M`" 6<G5894:"V:65];<HG7W<>5=:]>9i:" !*3XX"

C(%n!MM!`!MT" 6<G5894:"V:65];<HG7W<>5=:]>9i:" !*3OM"

C(%n!MMMX@!T" 6<G7=945=:"6<G]@" !*@O`"

C(%n!MMMX@!X" 6<G7=945=:"6<G]@" M*`RT"

C(%n!MM!!X!E" 6<G7=945=:"6<G]@" !*RX@"



!`3"

"

C(%n!MM!!ORO" 6<G7=94:]"i945=:"^:G]>9i:" ]!*MRX"

C(%n!MM3O3MO" 6<G7=94:]"i945=:"^L=TR2"9=7P7G8"bO" ]M*X!M"

C(%n!MM!!TME" 6<G7=94:]"i945=:"6G54=8:8VG54:"G:K:L67G",7G]>9i:" ]M*EEX"

C(%n!MM!R!XX" F4K;5G5K6:G9l:H"6;G:7494:]G9K;"(-%]54K;7G:H"?><K7"]>9i:" ]M*E3R"

C(%n!MM!T!`@" F4K;5G5K6:G9l:H"6;G:7494:]G9K;"(-%]54K;7G:H"?><K7"]>9i:" ]M*EO`"

C(%n!MM!RT3E" F4K;5G5K6:G9l:H"6G54=L7G6:G"=>K]"]>9i:"9=7P7G8"b!" M*`ER"

C(%n!MM!MORE" F4K74U:469745>"8<7=94]bS" ]M*TM`"

C(%n!MM3EXOE" F4;:5>6;<"G9V7=78:"V97?:4:=9="3";787>7?" M*`!R"

C(%n!MM!XXX!" F49U:G=5>"=6G:=="0" !*M@X"

C(%n!MM3E!EO" F49U:G=5>"=6G:=="0" ]M*`3M"

C(%n!MM!XMR!" FG7L7GL;<G947?:4]%%%"C]8:6;<>6G54=P:G5=:" M*EX3"

C(%n!MM!E@`3" U74"x9>>:VG54H"P5K67G"0"H78594]K74659494?"`]>9i:" ]M*E@!"

C(%n!MM!ER`!" U74"x9>>:VG54H"P5K67G"0"H78594]K74659494?"`]>9i:" ]M*`!R"

C(%n!MMM@XX`" U74"x9>>:VG54H"P5K67G"2"54H")(^"H78594]K74659494?"]>9i:" ]M*TO!"

C(%n!MM!TMT`" U74"x9>>:VG54H"P5K67G"2"54H")(^"H78594]K74659494?"]>9i:" ]M*E@O"

C(%n!MM!EM!E" U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!" 3*R`3"

C(%n!MMM@XEM" U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!]>9i:" ]M*TT3"

C(%n!MMM`!`!" U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!]>9i:" ]M*E33"

C(%n!MMM`!`3" U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!]>9i:" ]M*TO3"

C(%n!MM!!3EX" U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!]>9i:" ]M*RR`"

C(%n!MM!OOX`" U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!]>9i:"9=7P7G8"b3" @*3OX"

C(%n!MM!EM!`" U74"x9>>:VG54H"P5K67G"6<L:")(^"54H"L:46G5W94"H78594]K74659494?"!]>9i:"9=7P7G8"b3" 3*ORX"

C(%n!MM3MEXE" l94K"8:65>>7"5=:"45=]!R]>9i:" !*RMT"

C(%n!MM3O`TX" l94K"6G54=L7G6:G"D%-!]>9i:" M*XMR"

C(%n!MMMRRO!" l94K"6G54=L7G6:G"D%-!M]>9i:"9=7P7G8"b!" M*RXE"
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