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HuBaTa Ha xonecTtepona ca NpPsKo CBbP3aHu C
KOpoHapHaTa aptepuanHa 6onect (KAB)

XoJiecteposioBsa xmnoreaa
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HamaneHueto Ha LDL-C e cnnHo cBbp3aHo C
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4S = Scandinavian Simvastatin Survival Study; LIPID = Long-term Intervention with Pravastatin in Ischemic Disease;
CARE = Cholesterol and Recurrent Events; HPS = Heart Protection Study; TNT = Treatment to New Target; Ml = myocardial infarction
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MeaonkamMeHTO3HO feyeHmne Ha annunuaemMuns

MeunkaMeHT TC LDL-C HDL-C TG MoHocuMocCT
CtaTtuHmM V19 - 37% V25 - 50% N - 12% V14 - 29% pnobpa
Ezetimibe v 13% v 18% N 1% v 9% nob6pa
OepuBatmHa |V 7-10% | V10 - 18% | N 3% Neutral or nowa
w. K-Hm N
HukoTnHoBa V10 - 20% | V10 - 20% 14 - 35% | *30 - 70% | MpueMnuBa
K-Ha Ao siowa
dubpatm \19% Vv 4 - 8% 11 - 13% | v 30% pob6pa

Yeshurun D et al. South Med J 1995;88:379-391. | NCEP. Circulation 1994;89:1333-1445. | Knopp RH. N Engl J Med

1999;341:498-511. | Gupta EK et al. Heart Dis 2002;4:399-4009.




Okono 1/3 oT BUCOKOPUCKOBUTE MaLUEHTU HE
aocturat TapretHn HuBa Ha LDL-C Goal*
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Kornko ebekTMBHM MOXeEM Aa ObaeM B peayKkuuaTa
Ha CCP?

ILLUSTRATIVE

Patient receives
first statin
LDL-C Goal*

30 : 35% reduction in LDL-C
< 25 . . . .
> . Adding AMG 145 E.'grt"g's" Pat";”t
) 20 . 60% reduction in LDL-C Irst iagnose
- n
o | .
p 15 .
—— -
5 - Patient
(O] - . .
> . titrates statin
LU 10 . 8% reduction in LDL-C
> < — Patient
@) 5| + ..... . adds ezetimibe
----- : 15% reduction in LDL-C
O I = I 1 1 | 1 1 1
40 60 80 100 120 140 160 180 200

(1.0)  (1.6) 2.1) (2.6) (3.1) (3.6) 4.1) (4.7) (5.2)
LDL-C achieved mg/dL (mmol/L)

*LDL-Cholesterol goal for High Risk and Very High Risk patients as defined by ESC/EAS Guidelines for the management of
dyslipidaemias. Adapted from Reiner Z et al. Eur Heart J 2011;32:1769-1818.



[loTeHumanHu NbTULLla Ha POSKS
NnoBJIiNdBaHeE
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OTKpuBaHe Ha NMPOTEUH KOHBEpPTAa3a
cyoTununaunH kekcuH tun 9 (PCSK9)
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PCSK9 e TpeTn NoKyc 3a awTO30MHO OOMMHAHTHA XMNepxonecteponemMms

(ADH): Gain-of-Function mytauumn B PCSK9

1. Abifadel M, et al. Nature Genet. 34: 154-156, 2003.



B3anmoaenctesme Ha PCSK9 ¢ LDL-R
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PCSK9 perynunpa ekcnpecudara Ha
LDLRs ypes pasrpaxaaHe B nn3osomute’s

¥ e
Decreased LDLR surface concentration

LDL-R/PCSKY
& routed to lysosome

PCSKS9 = proprotein convertase subtilisin-like/kexin type 9; LDLR = low-density lipoprotein receptor.

1.Horton JD, et al. J Lipid Res. 2009;50(suppl):S172-S177.
2.Zhang BW; et at.-d Biol Chrem: 2007;282:18602-18612. -~~~ -~~~ --- - """ """ T T oo oo oooooooooooooooooooooe
3.Qia>(W, et al. J Lipid Res. 2007;48:1488-1498.



NuxmnbnpaHeto Ha PCSK9/LDLR cBbp3BaHeTO
MOXe Oa NMoHmXun HuBaTta Ha LDLc?
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1.Chan JC, et al. Proc Natl Acad Sci U S A. 2009;106:9820-9825.



AHTU-PCSK9 MoHoknoHanHu aHtutena (mABs) bnokupar
PCSK9/LDL-R B3anmoaencteue n morat ga Hamanat LDL-
C HuBa
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LDL-R n PCSK9 ekcnpecusita ce 3acunBa, korato HuBaTa
Ha MHTpauenynapH1Usa XornecTepos ca HUCKK

4 LDL protein
at cell surface

LDL, LDL-R and PCSK9
degradation
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¥ Hepatocyte . & § L.D
. cholesterol content ; - ¢ srReep* expression
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*[SREBP] = sterol regulatory element-binding protein
1. Goldstein-JLBrown-MS.-Arterioscler Thromb Viasc-Biol- 2009;29:431-438.- - - - -------------- -
2. bubuc G, Chamberland A, Wassef H, et al. Arterioscler Thromb Vasc Biol. 2004;24:1454-1459.



AHTU-PCSK9 mAbs moxe ga Hamanu LDL-C HmuBa npu
TEe3U yCrnoBus
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1. khan JC, Piper DE, Cao Q, et al. Proc Natl Acad Sci U.S A. 2009;106:9820-9825.



PCSK9 e HOB perynatop Ha xenaTtanHara
ekcnpecusa Ha LDL R

h Increased LOL-R surface concentration

Lysosomal ¢

Steinberg D, Witztum JL. Proc Natl Acad Sci U S A. 2009;106:9546-9547. Horton JD, Cohen JC, Hobbs HH. J Lipid Res. 2009;50(suppl):S172-S177
Goldstein JL, Brown MS. Arterioscler Thromb Vasc Biol. 2009;29:431-438. Rashid S et al. PNAS 2005;102:5374-5379



CuHTte3sa Ha PCSK9

PCSK9 is produced primarily by
the liver, kidney, and intestines’

Upregulates PCSK9

» Cholesterol depletion??

» Cholestyramine?

« Sterol regulatory element-
binding protein 2134

- Statins34

Downregulates PCSK9

» Dietary and cellular cholesterol*
- Long-term fasting’
- Bile acids*




HamanaBaHeTo Ha xenatanHusa xonecrtepon Boam Ao
nosuwaBsaHe Ha LDL-R ekcnpecusa n nnasamenara PCSK9

LDL-R n PCSK9 ce noBuwaBart, Korato MMa MHOro HUCKMU HMBaA
Ha BbTPEKNeTb4YHUSA XOoriectepon
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PCSK9 Mutation . . -
Genotype  Type Biochemical Phenotype Clinical Phenotype
R46L Missense No effect on processing or 11%—16% reduction in LDL-C3; 30%
Polymorphism  secretion? reduction in IHD?; reduced nisk of early
onset MI®: 47% reduction of CHD'
G106R Missense Defective protein that is Reduced LDL-C!
not secreted’
Y142X Nonsense Disrupted protein synthesis 40% reduction in LDL-C;
resulting in no detectable protein®  88% reduction in CHD2
Q152H Missense Defective autocatalytic cleavage 48% decrease in LDL-C;
and secretion* 79% decrease in plasma PCSK9#4
L253F Missense Poorly cleaved and secreted’ 30% reduction in LDL-C=3;
Reduced risk of CHD?
A443T Missense Normally cleaved and secreted; Modest (2%) reduction in LDL-C7
Polymorphism  higher susceptibility to cleavage!
Q554E Missense Poorly cleaved and secreted’ Reduced LDL-C*®
Ce79X MNonsense Disrupted protein folding; 40% reduction in LDL-C;
impaired protein secretion'2 88% reduction in CHD2
Please refer to Lopez et al. (2008) and Abifadel et al. (2009) for comprehensive lists of PCSK9 mutations and variants.




MyTauun BogeLm Oo 3aryba Ha QyHKLUUA Ha YOBELLIKU
PCSK9 ca cBbp3aHu ¢ Huckn HmBa Ha LDL-C

PCSK9 BapunaHT NMonynauus LDL-C KAB

R46L ARIC, DHS 1 15% 1 47%"
Y142X or C679X ARIC, DHS | 28-40%"2 | 88%"
R46L CGPS | 11%? | 46%?

* Otkputn B 1% go 3% ot nonynauumata’

* CBbp3aHu CcbC
— [lo-Hucwk LDL-C!
— [lo-Hucka 4yecTtoTta Ha KAB'

* Wuxmbupane Ha LDL-R / PCSK9 B3anmogenctesmeTo mMoxe ga Hamanmu

nnasmeHuTe Hmea Ha LDL-C 4

Cohen JC, Boerwinkle E, Mosley TH, Hobbs HH., N Engl J Med. 2006; 354:1264-1272.
Cohen J, Pertsemlidis A, Kotowski IK, et al., Nat Genet. 2005, 37:161-165.

Ao Dd -~

’teinberg D, Witztum JL. Proc Natl Acad Sci U S A. 2009;106:9546-9547.



®peHcko-KaHagcko cemencteo ¢ LOF myTtauua B
cuHTe3ata Ha PCSK9
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Gain-of-Function mytauun

PCSK9

Genotype

S5127R

D129G

F216L

R2185

D374Y

Mutation
Type

Missense

Missense

Missense

Missense

Missense

Biochemical Phenotype

5x higher affinity for LDL-R; decreased LDL-
R expression and activity; may interfere with
trafficking of LDL-R to the cell surface'?

Leads to decreased LDL-R expression and
activity®

Loss of PCSKY activation: increased LDL-R
degradation; may prolong PCSKS half-life,
causing higher circulating PCSK92.3

Normal processing and secretion but loss of
PCSK9 enzymatic activity’

10-25x higher affinity for LDL-R; decreased
LDL-R recycling and increased
degradation’®

Clinical Phenotype

Cholesterol levels in 90th
percentile; tendon xanthomas,
CHD, early MI, and stroke?

Elevated LDL-C, identified in
family with strong history of CV
disease?

Premature CHD; Early MI3

Tendon xanthomas, arcus
corneae*

Tendon xanthomas; premature
atherosclerosis*

Please refer to Lopez et al. (2008) and Abifadel et al. (2009) for comprehensive lists of PCSK9
mutations and vanants.




AHTUTANO-0a3MpaHoO fevyeHue:
BaXXHU oTKpuUTUA
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2.Nobel Media AG. The Nobel Prize in Physiology or Medicine 1901. 5. Edelman GM, et al. Proc Natl Acad Sci U S A. 1961;47:1751-1758.
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3. The Nobel Prize in Physiology or Medicine 1908—speed read. www.nobelprize.org. Accessed February 1, 2012.
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Ab nsotunoBe

KnacoBe MMyHOrnobynmHu

MmyHorno6ynuH (Ig) Texka
Knac Bepura Ouarpama PasnpepeneHue
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HanbnHo YyoBewkuTte Abs nmart HamaneHa
MMYHOIeHHOCT

Muwa XvmepHa XymMmaHusunpaHum HanbnHo yoBeLlku
(0% 4oBeLuKH) (65% 4oBeLUKH) (> 90% 4voBeLuKNn) (100% y4oBeLKK)

TYYY

[eHepu4yeH -omab -ximab -zumab -umab
cydumkc

1. Weiner LM. J Immunother. 2006;29:1-9.
2. Yang XD, et al. Crit Rev Oncol Hematol. 2001;38:17-23.

4. Gerber DE. Am Fam Physician. 2008;77:311-319.



AMOXEH B CbpaeYHO-CbaoBaTa obnact

> [lpe3 nocnegHnUTe HAKOMKO roguHn, AMOXKeH HanpaBu KITIOYOBU YCUINSA 3a
u3sicHABaHe Ha ponsata Ha PCSK9 B xonecTteponoBusa metabonnsbm®

>  AMIXeH AonpuHece CbC pa3MpeH HayyeH ONUT BbB OTKPMBAHETO U
pa3paboTBaHeTO Ha AaHTUTANO JfIe4EeHMETO B CbpaevYHO-CbAoBaTa obnact *°

2008 | 2004 | 2007 | 2000 | 200

HaTpynBaHeTo Ha Cepbxekcnpecuara AMAXeH paskpuBat  [loknagsace,4e Ab mAbs cpewy PCSK9
dpyHKYUMoHanNHM myTaynmm Ha PCSK9 npu muwkn KpuctanHaTa cpewly PCSK9 Mmoxe BnusaBbB pas3a Ha

B proprotein Boaun go LDL CTpyKTypa Ha PCSK9® pa Hamanwu TecTBaHe npu xopa®

convertase peyenTopeH Bnok xofiectepona npu

subtilisin/kexin peHoTun? MULLKK U npumaTtun?

type 9 (PCSKO)
CBbp3aHN C aBTO30OMHO-
OOMWHaHTHa
XMI'IerOJ'IeCTepOJ'IeMM9|1

[MbpBKN NpUMep Ha
PCSK9
HeyTpanusnpawo Ab,
. KOETO HaManaBa

Reprinted from Structure, vol 15, Piper DE, et al. LDL-C in vivo

The crystal structure of PCSK9: a regulator of
plasma LDL-cholesterol, pp545-552, Copyright
(2007), with permission from Elsevier.

1. Abifadel M, et al. Nat Genet. 2003;34:154-156.

2. Maxwell KN, et al. Proc Natl Acad Sci U S A. 2004;101:7100-7105.
3. Piper DE, et al. Structure. 2007;15:545-552.

4. Chan JCY, et al. Proc Natl Acad Sci U S A. 2009;106:9820-9825.

} 5. Dias C, et al. Circulation. 2011;124:Abstract 10701.



AMG145: gpasa 1a-b otyntaHe Ha nbpBMYHATA
edonkacHoCT

Phase 1a: EqHokpaTHa nosa, 3apasu gobposonuu Phase 1b: no3oBu pexumu, naumeHTU Ha CTaTUHK
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Study treatments administered:
¥ Once weekly (QW) ¥ Every 2 weeks (Q2W) ¥ Every 4 weeks (Q4W)
* Max 55% po 67% LDL-C peaykuus
peay * Max 63% o 75% LDL-C pegykuns

npu egHokpaTtHa = 70 mg gosa
* [1o-BMCOKM 003U yabimkaBaT edpekTa

Npu HAKONKOKpaTHM go3n = 140 mg

SC = subcutaneous; 1V-= intravenous; QW =once weekly; Q2W =onceevery 2 weeks;"QM = once-a month
1. D’s CS, et al. J Am College Cardiol. 2012;60:1888-1898.



NHanBmanm Ha BUCOKK no3un Atorvastatin nnm Rosuvastatin
nmart cpaBHMUMO HamaneHue Ha LDL-C npu Huckn oo
CpedHN 0030BU PEXUMU

CpeaHo HamaneHue Ha - 407 Baseline PCSK9, mean (SD):
LDL-C B kpasi Ha o Cohort 3 385 (88) ng/mL
[lOSVpALLIS! VHTEPBA: - Cohort 6: 486 (214) ng/mL
»63% vs nnauedo Ea_ 0 -
(p <0.001) &
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Days After First Dose

Y Study treatments administered every 2 weeks (Q2W)
SE: standard error



AMG 145 HamansaBa ApoB Up to 59% vs

nnauebo

CpenHa penykumst Ha
ApoB B kpas Ha
aosvpawimsa nHTepean:

>[N0 54% vs
nnauedo(p < 0.001)

»[1o 56% OT n3xogHuTe

MakcumanHo
HamaneHue:
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(p < 0.001)
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SE: standard error; QW: once weekly; Q2W: every 2 weeks; Q4W: every 4 weeks
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PROFICIO Pooled Safety Analysis: 4 Phase 2 Trials
AMG 145 Was Well Tolerated Across Patient Populations

AMG 145 Placebo
Treatment (number of patients) (n = 981) (n = 333)

Adverse events (AEs) n (%) 57% 49%

Nasopharyngitis 8% 8%
Upper respiratory tract infection 4% 3%
Most common AEs, n (%) BWEIES 3% 1%
Headache 3% 3%
Back pain 3% 2%

Treatment-related AEs, n (%) 12% 10%
Serious AEs, n (%) 2.0% 1.2%

Injection-site reactions 4% 3%
: Muscle-related AEs 6% 4%
AEs of interest, n (%) _ _
Creatine kinase >5x ULN 1% 1%
ALT or AST > 3x ULN 0.4% 0.6%

SAE rates were similar with no treatment-related SAEs in either group

and no relation of AEs to dose/frequency was observed with AMG 145

Giugliano RP et al. ESC 2013 Abstract 86946
Poster presentation, PS1, August 31, 2013.
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Effect of AMG 145, a PCSK9
Monoclonal Antibody, Iin
Homozygous Familial
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Scott M. Wasserman, M.D., Feng Xu, M.S., Rob Scott, M.D.,
Frederick J. Raal, M.B., BCh, Ph.D.



CpaBHeHue Ha abcorntoTHaTa peaykumns Ha (mg/dL) LDL-C npu nauneHTn
HoFH, Apo B Antisense'!, MTP inhibitor? and PCSKO9 Inhibitor3

Mipomersen* Lomitapide* AMG 145*
Wk 26 Wk 52 Wk 72 Wk 36

0
90 I I
-115 -115
(-3.0)
-147

-127 (-3.0)
—(3.3)

Absolute change from
Baseline, mg/dL (mmol/L)

(- 3.8)

180 ~170
(-4.4)

*34 pts LOCF * 23 of 26 completers #6 LDLr defective

1Raalbt al Lancet 2010 375: 998-1006 2Cuchel et al Lancet 2013 381:40-46
3Stein EA et al. Circulation 2013; in press
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Amgen today announced that the Phase 3 MENDEL-2 trial with evolocumab met its co-
primary endpoints: the percent reduction from baseline in LDL-C at week 12 and the
mean percent reduction from baseline in LDL-C at weeks 10 and 12. The mean percent
reductions in LDL-C, or "bad" cholesterol, compared to placebo and ezetimibe were

consistent with results observed in the MENDEL Phase 2 study

Amgen today announced that the Phase 3 DESCARTES study evaluating the long-term 52-
week safety and efficacy of evolocumab for the treatment of high cholesterol met its primary
endpoint of percent reduction from baseline in LDL-C at week 52. The mean percent
reduction in LDL-C, or "bad" cholesterol, was consistent with the results observed in the 52-

week analysis of the Phase 2 OSLER study.
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