WD 2012/ 088313PCT/ US2011/ 066593 ANTI - PCSK9 ANTI BODI ES AND METHODS OF USE
RELATED APPLI CATI ONS This application clainms the benefit of U S
Provi si onstb 24pzpisszxiat i on Serial No. 61/477,788, filed Aprch/t’iyg1186¢93 and

61/ 426, 343, filed Decenber 22, 2010. Al the teachings 5of the

above- referenced i nce.
SEQUENCE LI STI NCAN i ﬁéﬁﬁ?ﬁi@@%@éﬁﬁmﬁﬁ?g inﬁﬁrince Li sting
whi ch has been submitted in ASCI1 format via EFS-Web and is hereby
incorporated by reference inits entirety. Said ASCII copy, created on
Decenber 12, 2011, is nanmed PREINIEODARPIAICATEORS, 948 bytes in size.

10FI ELD OF THE | NVENTI ON The present invention relates to anti-PCSK9

anti bodi es anthigiptieaorodlaiusi thgbéresit SANES. PBA@%B@W@&H@ESE@DN&NTI ON
Proprotei n convertase subtilisin/kexin ty PCSK9) is a nenber of the

manmal i €1/4t88) ﬁb@dnﬁﬁrdr%ll %Oldfanéﬁdﬁ%t%ﬁntp 1led ﬂﬂﬁeemb@ » 2051l gredgachgngs

Cri tl cal frtl(1)e aﬁi)()an-I'g ere ﬁ_ ﬂcat]b%rsm%eanqo | Sra GH%GIC?I‘?E)I’ 9@!flcrlen(% the levels of |ow
den5|tyq|po rotei PE RS CU tHe bl oodst r eam

El evated | evel s of PCSK9 have been shown to reduce LDL-receptor levels in

the liver, resulting in high | es€QUONCEDLISTINGSt erol in the plasma and
i ncreased susceptibility to coronary artery di sease. (Peterson et al., J

Lipid Res . 48{chinstd@AppLcatidl @8nthins AISRERIMOE Bistink whadH ithsbeerhii®ided in ASCII

advant ageous to produce a therapeutic-based antagoni st of PCSK9 that 20
i nhi bi t Soupatamt B Wdce@dtlﬁeeraby ingpppras¢d POSKGCeraedn ithentdishyr: Sgidakdihgomol e

Tho i it o 198{anti? 12 AN 3OS Watna PIRSURWONR s aidh R BAs Bee] [ieiko posike

presents as an inportant and advantageous therapeutic target, and the

i nvemti on provi des anti bodi eFIEL.XOFEHEPNVENTRON di agnosti c agents for
use in targeting pathol ogi cal conditions associated with expression and/or

activity of PEeKRescACHo&HidAGEMics tdantl-PESRDIANbLRIi VA rdasctABdsFdSing the same.
conpositions, kits and articles of manufacture related to PC 5K9. In

certain enbodi nents, an antibody or an anti bod{] fragnent that binds to
PCSK9 or a fragnent thereBAGKG INBQF THHEe AINVENTKONNt i body conprises a

vari abl e domain conprising at WO 2012/ 088313PCT/ US2011/ 066593
Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a member of the mammalian

subtilisin family of proprotein convertases. PCSKO plays a critical role in cholesterol

15  metabolism by controlling the levels of low density lipoprotein (LDL) particles that circulate in
the bloodstream. Elevated levels of PCSK9 have been shown to reduce LDL-receptor levels in
the liver, resulting in high levels of LDL-cholesterol in the plasma and increased susceptibility
to coronary artery disease. (Peterson et al., J Lipid Res. 49(7):1595-9 (2008)). Therefore, it
would be highly advantageous to produce a therapeutic-based antagonist of PCSK9 that

20  inhibits or antagonizes the activity of PCSK9 and the corresponding role PCSKO9 plays in

various therapeutic conditions.

SUMMARY OF THE INVENTION

The invention is in part based on a variety of antibodies to PCSK9. PCSK9 presents as
an important and advantageous therapeutic target, and the invention provides antibodies as
25  therapeutic and diagnostic agents for use in targeting pathological conditions associated with
expression and/or activity of PCSK9. Accordingly, the invention provides methods,
compositions, kits and articles of manufacture related to PCSKO.
In certain embodiments, an antibody or an antibody fragment that binds to PCSK9 or a

fragment thereof is provided, wherein the antibody comprises a variable domain comprising at
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| east one, two, three, four, five or six hypervariable region (HVR)
sequences selected fromthe group consisting of: (i)HVR-H conprising
GFTEX1X2X884h13/088H® | D NO 28), wherein Xi is S or T, XPCrals@11Beeso3 S; X3

isH Tor Y. X4 is Apr T, 5(ii) HVR-HZ conprisj Rl SPAN NY, VKG ( SEQ
| D N St e, Mo R e Wi P G DRIy 1R B e
(iv) H\/I%J,‘;p EMIRihgbNg RASQDVSXIAVA (SEQ I'D NGO 29), wherein Xi is Sor T,
(v) HVR-1L2 conprising SASXILYS (SEQ ID NO 30), wherein Xi is F or S; and

10(vi) HVR- L3i)conglVBiihcausug@KIRXTXCSEQIH (SROIRNO: Ahewberpin; isS ®, R
or T, X2.is A , ) T X3 iksd,. Por.Q X4 is AL H Por S In
cert ai nzjér%olﬁl ?rg,’géﬁsﬁlniioﬁﬁ}hdﬁ%?f%nti body fragnent that binds to
PCSKg or a fr@gmernfgvRhes 6%Itniti1%n RM@QNTWA@SWM?SR@'EEWM%COW“ ses a

vari abl e domai n conpri sing ol  owi ng six HVR sequences: 15(i)HVR-H
conpri si ng GRIEBX1X2XBXA} eoriSiing BWINORED)Y IMIME(BEQ IRINOS)S or T; X2 is G R

or S; X3is H, . T X4 1s.A - (1 - SN . .

R SPANG\JTNYAEWKGO'%%E& f@%s$g%gm¢%%(gﬁﬂﬁﬁﬁé ;%35,#&%&%9% SEQ
I D NO 5)3. (iv) HVR-L1 conprising RASQDVSX1IAVA (SEQ I D NGO 29), wherein Xi is
S or 20T; (V)HVR-L2 conprising SASXILYS (SEQ I D NO 30), wherein Xi is F or

S; and (Vi) HNR-ILBcaampinss AFXPOGYRIBQ X3 XT:30 sEQetdn NO1SBH pr Swindr ei n
Xi is P, R T; X2i sA, 1, Sor T, X3i [ , P taip .

el ment s, 81 arltY BB S GRS K SO (S0:blnBEeES Beisko R
25 fragnent, it hen ephy TSx PV pded: hene pifhg anti body conprises (a) HVR-H

conprising the am no ‘aci d sequence of SEQ IDNO 1, SEQID NO 2 or SEQ ID
NG 3, (b) HVRald2rtaorpbbdinents, e asitiody oaen antfedqy éngment th8HdsDo ROSKS @red (C)

R b sonprd sun e amp et d, Sedltce of SEQ 1D RS, Lt csrL el e
acid Se%ﬁ%ﬁlg%fx R §eeué}pe§ or SEQID NO7; (b) HVR L2
15 (1) HVR-H1 comprising GFTFX;X,X3X4IH (SEQ ID NO:28), wherein X, is S or
T, X,i8sG,RorS; XsisH, TorY; X4is A or T;
(i1))  HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);
(ii1))  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);
(iv)  HVR-L1 comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X is S or
20 T,
(v) HVR-L2 comprising SASX,LYS (SEQ ID NO:30), wherein X; is F or S; and
(vi)  HVR-L3 comprising QQSYX;X>X3X4T (SEQ ID NO:31), wherein X; is P, R or
T; X,isA,I,SorT; XsisL,Por Q; X4is A, H, P or S.
In certain embodiments, an antibody or an antibody fragment that binds to PCSK9 or a
25  fragment thereof is provided, wherein the antibody comprises (a) HVR-H1 comprising the
amino acid sequence of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:3, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4, and (c) HVR-H3 comprising the amino
acid sequence of SEQ ID NO:5. In certain embodiments, the antibody further comprises (a)
HVR-LI comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2
30  comprising the amino acid sequence of SEQ ID NO:8 or SEQ ID NO:26; and (c) HVR-L3
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13 or SEQ ID NO:14.
In certain embodiments, an antibody or an antibody fragment that binds to PCSK9 or a

fragment thereof is provided, wherein the antibody comprises (a) HVR-L1 comprising the
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30 conprising the am no acid sequence of SEQ ID NO 8 or SEQ ID NO 26; and
(c) HVR-L3 conprising the am no acid sequence of SEQ ID NO 9, SEQ I D NO 10,
SEQ | D NOwWo0201288318D NG 12, SEQ I D NO 13 or SEQ | D NO 12CTIUus2@ens&Edh

enbodi nent.s, an antibo Nt | [ at ,bi nds .t o .PCSK9 or a
Fr agnentrtin pEde e R BN SR W NER T BLY REL SheRah g uf ehie U1
conpr i SiARg defjenc¥Of gg@&m)@m HS203:26 0667 PHIR-NY c&ﬁpﬂsi(ﬁjgﬂié%ﬁﬁo @did SEQ

IDNO6 or SEQID NO7; (b) HVR L2 conprising the am no aci d sequence of

SEQ | D Noy®nee oSN IID NOx 265EQHA N@ ) 0.:HR 113 N s SEQ hig NPrd2 a0 Q@ dD NP d 3

9, SEQ.ID. NO, 1 S . D r 11, SEO | . SEQ ID
Mo 15 oo SEG NG Tl e o A s R o PR B 0y TR
conps; Sec%ngﬁi)sinlg'\(ﬁ% khine LRIRELSICEBf SEg BN, BEFSROLEFCSEQIDIRR3 B)NO 1,
SEQ ID NO 2 or SEQID NG 3, (b) HVR-H2 conprising the am no acid sequence

of SEQ IHVREM2 compuisiigthelduad-aeid serpreins of $EMED A0 :Acanddic tHYRqU8 wompd$inSEQ | D
NG 5. I n one enbodi , ant i body or an anti body fragnent that
bi nds t JhpeBRe aﬁ}fsgq’fl?n&@ﬁgsgbtlpgﬁgg%n i s provided, wherein the antibody
conprises: 1Gf bhe ampbMBrchil af QRIS I Un LG RQnRa! GhafGHYERIR R0 §EQ | D NG

1; (2) an HVR-H2 conprising the am no acid Sequence of SEQ ID NO 4; (3) an
HVR- H3 doagprens thegpof sepravided vderadn equéhedy afmBEE:1 D NO 5; (4) an HVR-L1

conprising the am i d sequence of SEQ I D NQO 6; HVR- L2 conpri sing
he B no’acild) SEHIRET BrpSss i NenoETIaRHOIS 6 SERAMROLS conpr i ol ng ¢ he
am no acid Sﬁggﬁﬂﬁgfwﬁz%g@ghgn%@egam"nﬂa '&%e@?@aﬂggbf‘@@’m%@?“ body or an

anti body fragnent that binds to PCSK9 or a ment thereof is provided,

wher ei n t he dA)abHWR-EHBrpmipsieiag the amino acid sequencaonf SHRIBINQGHpri si ng t he
am no acid sequen n HI\E\@ H2 conpri sing

the amino aci ) %‘é@%@giégggp%g@% al’lq;@ﬁ?c@@?‘%ﬁen%((’ﬁ#@@ fpr i sing the
:m 28 :g: g zgg)dagtﬁfgngg 2 g@gpﬁli%n%ge%mino acid sécﬂ?en@é"oij'gﬁ) k—ﬂl\f‘@:ﬁf@;rdrﬁi' ng the
15 (6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:9.
In one embodiment, an antibody or an antibody fragment that binds to PCSK9 or a
fragment thereof is provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
20 (3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:8; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:10.
In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or a
25  fragment thereof is provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
30 (5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:8; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:11.
In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or a

fragment thereof is provided, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:2;
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(5) an HVR-L2 conprising the am no acid sequence of SEQ ID NG 8; and
(6) an HVR-L3 conprising the am no acid sequence of SEQ ID NO 10. In
anot her ewbadizmssil3 an anti body or an anti body fragnment PCmAtS26i1/066593 0 PCSK9

or a 25 frag t f is .provided, wherein the [ conprises:

(1) “an_ R Lo Ao bR B o e A B BRSSP QRN Ra 1. 52 an
HVR- H2 conpr i(8} RgHVREH3 FbAPridiek thSARMEAER sLiuchB ot SENIANO(3) an HVR-H3
conprising the am no acid sequence of SEQ I D NO 5, (4) an HVR-L1
conpri si ng t Hé) amiNR-bkt cdmpesjue eangho SEOscquen® of. SEQ{BNGA; HVR- L2

I Si t ' id f SEQ | D NO 8; R-L3
compri o ng + 1) ShR-EE kimBEiEREErgro H8sraeRE st o NBFHANG! her
enbodi ment,  ag) ANHVRQLY cShpALInd el LARY afifl AERALe $MSHQ POMES: 120 PCSKI or a

fragment thereof is provided, wherein the antibody conprises: (1) an HVR-Hl
conpri si ng t He aaethaoenalmidimsgaremddody oSEQuitDoNOrAgmyd that binds to PCSK9 or a

2012/ 088313PCT/ US2011/ 066593 .(2). an HVR-H2 conprising the am no acid
sequencd EMEEHCTS N@rﬁvgfé)wr&ﬁ&ﬁl@ﬁﬁ%ﬁ%‘gnmfgﬂﬁb the amno acid sequence
of 'SEQ 1D NO ) o H)vRi HMRybrisi OB Rinidkid BBy aiicn? seej b sempence of SEQ 1D

NO 7; (5) an R-L2 conprising the amno acid sequence of SEQ ID NO 8; and
5(6) an HVR- I(3) soHpR-BR2 rgmipheing thavoniaciadidsequeane ef SEQIBQIOD; NO. 12. In

SroL e oo e e SR oS RS LR L, B s <o posic
() an AR B e e R R A R e R PN B R 4 10(3) an
HVR- H3 conpr i(§) agHMRe L2womprisiog thesegue acd sofucS&EQD 1 IEQIOD HNO:8; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:13.

In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or a

15  fragment thereof is provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

20 (5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:8; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:14.

In certain embodiments, an antibody or an antibody fragment that binds to PCSK9 or a
fragment thereof is provided, wherein the antibody comprises (a) a VH sequence having at
least 95% sequence identity to the amino acid sequence of SEQ ID NO:15, SEQ ID NO:16,

25  SEQID NO:17, or SEQ ID NO:27; or (b) a VL sequence having at least 95% sequence identity
to the amino acid sequence of SEQ ID NO: 18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:21, SEQ ID NO:22 or SEQ ID NO:23.
In certain embodiments, an antibody or an antibody fragment that binds to PCSK9 or a
fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
30  NO:15, SEQ ID NO:16, SEQ ID NO:17, or SEQ ID NO:27. In certain embodiments, the
antibody further comprises a VL sequence of SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20,
SEQ ID NO:21, SEQ ID NO:22 or SEQ ID NO:23.
In one embodiment, an antibody or an antibody fragment that binds to PCSK9 or a

fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
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(4) an HVR-L1 conprising the am no acid sequence of SEQID NGO 7; (5) an
HVR-L2 conprising the am no acid sequence of SEQ ID NO 8; and (6) an
HVR-L3 cowproeiesgsishe am no acid sequence of SEQ | D NG PECB/USIZOIlmmher

751 7 agnan: PAracr. re Sk NP LY o AT bR el o7t ©F

(1) an RHYRoblly GamM sHangindD & POSRO oRG 'ﬁﬁgﬁl@ﬁk‘%ﬁ&%@f @%ro%%&adl RndEin the ahido
HVR-H2 conpri'sing the am no acid sequence of SEQ NO 4; (3) an HVR-

conpr i siaegprises aMHroqawicd 0§ SHQIRCEO0IS BEQ@ VDSND@BCG of SEQ ID NO: 1? 4)n anothdyR- L1

conprising the am no cdse f SE

comnri sidbatBe i Bt aoSEiERAD Bredagnedonds & PARKSees haktidurfergor i
CONPii Sigigyiae WP tiRGnHLSBKERNEReP) VEELRGLEARG: SEh 1D ROSET 4l VL

enbodi nents, an anti body or "an anti body fragrrent that binds to PCSK9 or a

frag rrentseqmpeof SEQ IPr¥wi2fedn andiberesimbodinecrduni dnoiigd camgordnsibedy Brygracrvithat

o 520 ey T SRems B egs e ros raey MR U andbestY esey VB ()
VL seques@&&n@@&f S‘EQEID N@Q%tanaa%ﬁ% Q)f' D N2 0 N8Rt BRbaGEhAnt, an

sequence of SEQ | SEQ I D NGO 20, SEQ ID NO 21, SEQID
NO. 22 oranEiE@ly@aN@nﬁBody fnaglmntt dlambmdban]’@{éﬁf) ST aénagmnmutbﬂdgf igpreandealnt i body

fra nt that bind o PCSK9 o frarret f 1s proyided, vvh nthe
ant i odw%ﬁﬁﬁlﬁ%@&%aéwrg@aﬁéﬁ& 83d é%ﬂﬁkﬁ%ﬁjf %Eb% CSNEE O Fy

NG 17, aqp 6Q2 By MedhiRdr enﬁ%dﬁﬁéﬁt%@aﬁ%@?b@%tﬁbo& ﬁa%ﬂ&ﬂt@ﬁ)ﬂ%l ddhd PESK9
conprises a VL sequence of D NO 20, SEQ ID
NG 21, SEQ® frdgnNx d2roof 1s$E®71t1@1 NGeR3n themnubed}eaqudlsmamNH wluawbiolﬁSHQ br an

anti bod ragment t hat b|n to PCSK9 or a fragnent thereof is provided,
wher ei n&é@% 'ab\@d?eqélﬁlh‘i?rq Cz)Z%quence of SEQ ID WD

2012/ 088313P /CH%Q%%QQ%%% g{Qantﬂt%d %gal‘?a%ﬂ'bg 9?&%&%& tﬁ&t i th c§‘i2to iDCSKQ

anot her enbodi nent, an anti ant |
or asfr afgamre&lt thlemoécsfprosldﬁi Meck&ni thwdmﬁbedmblhﬂnetoamtapbopig/wﬁmmmﬁr@menaoKIH
sequence of SEQ ID NO 15 and a VL sequence of SEQ I n_anot her

enmbodi nerftSKY nlnaﬁ’?ftﬁlﬁc?&}boé}m%s SRENBRREY qf@a@%bﬂdwfr?&nes{\gagblp@s OdEKDPr 5
fragment ﬁ%&?the‘r&f is provided, wherein the antibody binds to an epitope within a fragment of

PCSK9 comprising amino acids 376 to 379 of human PCSK9 amino acid sequence of SEQ ID
NO:24. In certain embodiments, the functional and/or structural epitope of an antibody

20  according to this invention includes residue D238 of human PCSK9. In certain embodiments,
the functional and/or structural epitope of an antibody according to this invention includes
residue A239 of human PCSK9. In certain embodiments, the functional and/or structural
epitope of an antibody according to this invention includes residues D238 and A239 of human
PCSK9. In certain embodiments, the functional and/or structural epitope of an antibody

25  according to this invention includes residue E366 of human PCSK9. In certain embodiments,
the functional and/or structural epitope of an antibody according to this invention includes
residue D367 of human PCSK9. In certain embodiments, the functional and/or structural
epitope of an antibody according to this invention includes residues E366 and D367 of human
PCSK9. In certain embodiments, the functional and/or structural epitope of an antibody

30  according to this invention includes residue H391 of human PCSK9. In certain embodiments,
the functional and/or structural epitope of an antibody according to this invention includes
residues E366, D367 and H391 of human PCSK9. According to another embodiment, the
functional and/or structural epitope of an antibody according to this invention includes residues

A239 and H391 of human PCSK9. In certain embodiments, the functional and/or structural
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5 provided, wherein the anti body conprises a VH sequence of SEQ I D NO 27
and a VL sequence of SEQ ID NO 20. In another enbodi nent, an antibody or an
antibody\WO&gﬂﬂm&that binds to PCSK9 or a fragnment thePe®fUSR&l1066593 ded,

sequence PUPP &R RS B ol Belr T A e ot B3 e e 8F Pt i body

fragmentpddied. i déﬁ&mte@nﬂ%@ﬁf&t@ &heafuﬁét?&ﬁﬁﬁid/éﬂk@tﬂlﬁ%?al 'fgltc%e%ﬂ if@Gdes e Wher ei n

t he anti body conprises a VH sequence of SEQ I and a VL sequence of
SEQ | D N@i22f rdsfrluannediey238ni ot FHa6, D36V endt Iy fomaarP GRS blodyrihinagnent

t hat b|nd to nt thereof is prov reln t.he anti body
compr i saSnupdgps b Reefor! ST AR FSums o orribahanta SR B4 o N 23,
| n cert ahier@ighdmPBN:S) afba@tnk PAGYQEIcBRd Fdin BRYo ) @ASBMLg sRf94binads to
PCSK9 or a 15 fragnent thereof is provided, wherein the antlbody binds to

an epit dp®Swiibhi kvast dne agpndistscletteP@BKBthe Ignouperon sikimn eeidd2 Sraendt A7 3%afiiipait | body
or an anti fra nt i nds to PCSK9 r nt .thereof is

ot ov1 dedee ey 0T RaCkis FBOd): BenasSTas o8 aedaad BRTR te 4 EB AR of
PCSK9 CQQBH&&ée‘[&téﬂrﬂﬁﬁ RGeSy &fRistiRe 37 P36, D¥TER YS9, 2877113381 Fy@equence
of SEQ ID . In certain enbodi nénts, the functional and/or structural
epi t ope %I’Slamd ﬁ%@il bafchyn®@ REESIOY. dinrgrtaio enftiogimenye titd fanctione! ardiésr stresiudie D238

of h man PCSK9. |In certain ts,. the functional d/ or structural
epi t'dpe e@ftoﬁ%coéﬁlfrisﬁ%aﬂlﬁ é‘é‘%ﬁ%ﬁen%u{ VERTE Sleﬁ%ﬁ‘c%%Bﬂu}%Eqnu@S‘ée% B¥l¥ie A239 of

human PGRKRen | Dut&nldhil of RG] I5RH %g%em&d’é% RYRCTE953hNALeH £341Ugfaub al
epi tope of an anti body accordi ng his 1 nvéntion inéludes residues D238
and A23E3b, DA6BRA3EICSRIO, TIV7cEBRTRIFG 72 838d iand #i39,] of hembuRECSKSOnal and/ or

structural i tope of ~an. anti hody .25 cording.to this invention_includes
resi due Eseeplafce ArsHmbpgeyts qﬁaeerl% @Iﬂ%&)&gm%@emﬁw% Y oMRFETRIY/ or

structur i t udes
et due DR B R B R T < e na o
st r uét urRISKEPaitipdy of a hrmaﬂztntibody hloawanil angpadomerhs, st lcasteniarioen ofitht udes

resi dues. E366 and D367 of human | n certain enbodi nents, the

funct i orfEAMeHRIK Spaushes fithe amtl-BESKc‘a’ﬁ@UB@dYa}ﬁ a AHMER S8YSCBE!SfRERT Tk §°RUE NN s

i nventi f i 1.1, S,
FUneti oS Gay e bR o LU P ot P RO s PRPONTERG >
i nvent i aoFV,nel(Baep fragsicdties E366, D367 and H391 of human PCSK9. According
to anot her enbodi nent, the functional and/or structural gltope of an

antl body accdh@pasncet ¢ prsleichgiskncading Ary olfds abexsiaatidZCHoRontihediodn 1 of

i ! r ctural WO
201 g@?@ﬂ%#“ﬂ%@S%?%@%@%@3%8%? o%%ﬂ Sn%ﬂ%%@g%ﬁ%n ﬁ%&&%%gé%% resi dues
A239, A?eﬂzibodﬁﬁ@ﬁ thB36ctomis @n BSEssidn Vaceamn P6Enbddimest & Ao celirbedpirigng the t he
functional and/or structural epi tope of includes one or nore of residues

near Aza@ctOAwowé% eln meembadunqusghe best kethiprrupagrioc. Inpngther gmpodiment, the
embodi mapy CGllt Eﬁl EH@ﬁIahP %&et%ﬂg{h&r erﬁlBJdﬁ%Er?T 3% gt%ﬁ’ cgfaiggpl%kal%né‘”%l fedy

accordlng I nvention co oné-’resi due sel ect ed

fromt he:ngfdauﬁerﬁomﬁlbﬁlbd@@nﬁkmlgjaaﬂanﬁmtﬁi@&m(oﬁ'y Is @bwhe@a&heeéiﬂ theasbttloé
selected fromthe group consisting of D238 and A239, (iii)_ at |east one

resi2gue C@&%@@%@Wﬂ@ﬁh@ﬁ@stﬁe@upld%mdﬁtqnﬁ gultffolé;@n ixmﬁwqgsizhe Byrdeie pGiyl at

LS8t onsAEL i L T iSohRP SR ALhER RSl k0o

enbodi mehprisé@cdvenal iiramti- msiK@ BntSHddy o Ee hbOedRIlt P EcredMPinbsEifcafRea t WO,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen,

f our t eerroBIpOsitipn gpmpriging sny efihe QHW-QQS&?(%IUW@Q%@GSEI@@ hepzings prag@ed. et
ggcgig E3 madodpn:%gnzc th% %gr%pos%:lsgnfsfurtﬁér? c7dmpcr:1ssgs8 a pflzgrzl%beu%%gl}y g‘c%gptl_gl% ]Car?’fer human
30 In one aspect, the invention concerns methods of inhibiting binding of PCSK9 to LDL-
receptor (LDLR) in a subject, said method comprising administering to the subject an effective
amount of any of the anti-PCSK9 antibodies described herein. In another aspect, the invention
concerns methods of reducing a level of cholesterol in a subject, said method comprising

administering to the subject an effective amount of any of the anti-PCSK9 antibodies described
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In certain enbodi nents, the anti-PCSK9 anti body is a nonocl onal anti body.
In certain enbodi nents, the anti-PCSK9 anti body is humani zed. In certain
enbodi mrerwe,20tm88aAat i - 15 PCSK9 anti body is a human ant Po@mais20iineesest ai n

mbodi nents, at | east ' f the f k f_the anti-PCSK9
ant ooy et el teouEib P SiebbRe LERRG L TGRS Rostn Henr . < he
ant i bodyinjtidh cafdekiiQfdthbdPaTRAifed RESIRH IDIABARHKEE) inkhaabietsailf netifdFv,  or

(Fab)2 fragnent. In one aspect, a nucleic acid encoding any of the above
ant i - PCSk@paisingladiisteiisg R0thp sehytded cifeetiverrancamboiGinyenithe antiyRCEIEP

conprising,the nucleic is provided. |In.one odinent, the vegctar s an
expr 5.1 G PUE: Biven i hsitn Lo oo Rg s R B PRGBHSPFE AR Obot or | s
pr ovisdedeowbiin@auR MIdeRg &terof 186c1NRE kulsBt! sai S nmtHoaIYRptiSing hBmANQERES to
enbodi ment, the host cell is mammalian.” I n yet another en%odlnent, he host

cel |l is the akaeoy et etfcctiva aoenteofzagtione of theantrdt(idd oftibodics descahedhgrenPOBK9
anti body i rovi ded,. wherein the hod .25conpri ses. cul turing the hos
ool oot B DS s e MR R TREAE g et h shERE i ng

the antibagyr L AIdHRRUAS1RY shbiBcrafid RRetbd cb&pﬁ@iﬁlgahﬂhﬁ | {5RAL sut &g afret hod
further conprises recovering the anti-PCSK9 antibody fromtihe host cell. In

cert ai n offebivdi arenins of anyoorpdshe AvRPCOKP rshatgesateycrdfedtheeimant i - PCSK9

anti bodi es descri bed herein is provided. In one enbodj nent, . the sition
fur ther comprih €88 3:pephdiHavein Eariesnibptue iGatg § Faplotey s
the invegt b%éﬂ)l%%ﬁﬂ 'ﬂ%n-’f‘ﬂiﬂﬁé’ﬁst‘?{f ch&@ét%’ogfe@gecpﬁi_@gﬂdgﬂ Bhteh S Qrded

receptor (LDL in a subject; said nethod conprising admnistering to the
subj ect lercieifdert Compasitnms tind MeailmydsOf Int deetamninbddGHéBs,aind cHvdebtees] rdiasdlr | bed

herein. ].n anaqther aspect, the invention concerns .methods of reducinpg a

| evel of‘ll%%‘gqré% B OF%teaolgle- dE CCTTBPROADAI @@%angpﬁg%c&mw@ﬁ%ﬂi Hg to
t he subj : ' of b it i j

doscr | palpEREL SRl R AR o Bn DB SRR O e S AR R of

choliést emglont sf thBlanGHR{IHST antibodick desenbtdkercias pe cértain brabodiventsi ta i@ntet ns

met hods of reducing a_level of LDL-cholesterol in a subject, said nethod
conpri siqeaceéawﬁih@g%?f Rigvehing gad/er Brating AsTRse RSty 705&6@#&%6%111%{@}%6?6% he
anti-P i J eser: i rtcal I

vent i an “eann AR R B PAGoR ShePhe hANGE SAUEIAACHIEDE R 08, 1 4
subj ect ,caghbhsomthsdnts omp imglividua doinptisihg admhidteriige thaindddduation ehbedat | ve
anount of any one of the anti-PCSK9 antijbodi es described herein. In another

aspect , afiReliYfiemyions ot BiscaHmC et #ibediss descahed hejed- condi ti on associ at ed
w t h.el evat ed,.| - [ ] i , k .G rising
adni 0 stor | ngnCh Fine T fh SR mbof SHBLAR a8 B Ll BBAET
ant i - PCSKYclagdn hoigipesvadesaelidredd hahditad odfivertaicbyaispretl, idhitdtibmyertu@idn
concerns nmethods of treating a cholesterol rel ated di sorder. An exenplary
and non-afifaSKestivitst Inpfertaiginebadiments.rdijeascs @r disersiceehat ao pitharpicatablg or s

rovi de [ e N e n Yo i ihents,
Phe choinusagisft MRRED s BRESAlAN St A ung diy G bR AR

enbodi memtiseodith@stiiRitcr@n. toaeRimnsnrRlikests, dforddreat dibgse that can benefit from
hyper chol est erol em a conpri si ng adninisteringgfo t he subject an effective
anoat  che psvetipng shelesteled samhdsispraracasad LRPbE aproaseion cpibelgo hetredtpd using

certain enmbaodi pRNt S Ikﬂﬁciﬁﬁﬁgﬁkgﬁaﬁﬁﬂ&?ﬁgé'nEthOdS of preventing and/ or

. anvy.,0, eopﬁle anti- . . .
treati ng Xt Her osclerosis an or cardi ovascu]lnar di seases. |In certain

enbodi nent s, Thhkertdif éebblien&) feahBodaicbatid Ok rdie At NEbrifiese fablfkniSkring
recurrent cardiovascular events in an individual conprising adm nistering
to the itadhoasubiest ameffestive amoeitiad etseeandancdagamanh evhstein Hie antitF CHCSgibody

ant i bodi.e scri$ed herein. 20l n.on spect. the invention .concer

net hods ¥ %}eqt%erpt I0e lﬁagmeélgy nene eeéxgbeor&brpergbtﬁa F?c‘iogﬂ nme 1camen1€3 erieva?es tﬁe Peve Or}s
30 LDLR protein. In another embodiment, the second medicament reduces the level of LDL-

cholesterol. In another embodiment, the second medicament comprises a statin. In another

embodiment, the statin is selected from the group consisting of atorvastatin, fluvastatin,

lovastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin, and any combination



whi ch can be inproved, aneliorated, inhibited or prevented by renoval,
inhibition or reduction of PCSKO activity. In certain enbodi nents, diseases
or di sor d®p0tdme31are either treatable or preventabl e tRrCoOgRoM0essae of

statins can also be treated usjing any one of e anti- 9 i bodi es
descr | befithet df Andlfet SRR SR mifcefeat M bp b AL REC G
benefit 1femigdembbeinkRh@Y eltsubRcr thRRS& R &l hugwadt hesi s or increased LDLR
expression can also be treated using any one of the anti-PCSK9 anti bodi es

descri bed herlaione aspect, thelinvangion sprcearsrodited o§ dete¢imgiiiSkdtiprothes oy 4 sseeple
herein further, conprise adninistering. to the subject effectiyve ampunt of
s econd AU AR e P P S Ra st tcm ShEH Sieb it () sSipdme hptmie

medi camaih theRnQIFSOPAFIEBP Heschib& BReSANshI B HsREBR fofh/MRITS bhRpldevel of
30 LDLR protein. In another” enbodi nent, the second nedi canent reduces the

| evel ofbebBtentibt ast-BESKI ahhbadyotndehe BaGBKipnaain, In bhec sebathdente ticgatrent
conpris tatin. .ln anoth enbodi nent, the statin is selected fromthe
group c?@ff‘%&%ﬂ%‘%&c\ffg’& %‘E’?lﬁ(}' fluvastatin, |ovastatin, nevastatin,

pi tavastati n, ARf G¥esfi@bhtHesdrbet WeRdPbe dhy c%hm%ﬁlﬁtﬂé?eof%ﬁﬂljé%{ aﬁ?é’iﬁi fption
WO 2012/ 088313PCT/ US2011/ 066593 t hereof. In another enbodi nent,” the second

medi camemti-RCECAtwHodles, hethells ofd udbl efttho restigerodlesctibedderdiai n enbodi nent s,
t he subject or the individual is human. I n one aspect, the invention
concerns a nmethod of detecting PCSK9 protein in a sanple suspected of

contai ni ng the PCSK9 pr I SJ contacting the

sa ﬁe 5 wth the anti %@QWE&@%W@#%% and (b) detecting
formation of |.ex between. th ti-PCSK9_ anti he .PCSK9
brotelne 1 dICERBIR RN Bempreet P Rk i FOap0 O MBS eetabPy i dbel ed.
Any e”bqgéﬁ%_&‘?\?el %BFdePSP'a ehrahdét) a2 ?dTNdi§&8§%H%§EEQ?IﬁN®F _@Bfan@PBl Qi to any
and all anti-PCSK9 anti bodi es, nethods and uses of the ihvention described

her ei n. di@BRe&ERs BEQTRI RO ONatd-lighiiehFn GEORESequences, El GURE 1D NOOWs 7héaky chai n
HVR sequenges, HlL (SEQ | 1, 1, 1- , S tively, in order of
appear ar‘?&‘g%; rqsﬁeqlﬁghyf&%@?r é@%a%%gégﬁélﬁﬁéga%%ké ¢&add scl osed as
SEQ (5D N%é)eéﬁvd@gﬂqg%delgﬁf ag{p%%‘aﬂce?'yﬁi £SUSEQIONOS! 9-?%@%ﬂepti@§in Brdefof 7, 7s 7

and 7, respecti er of appearance), L2 EQID 26, 8, 8, 8,
8 and 8,app&arespecf ant@lPY.SK9mntibdéirs.of appearance) and L3 (SEQ I D NCS: 9- 14,
respectively, in order of apﬁear ance of anti-PCSK9 anti badi es.

FI GURE 2A- B SHSGHRESABishevd ?W@@@ﬁ@ﬁ@%@%fﬂs QD) thieh g3y 6h218 KaiablG ar i abl e

domai ns I ' , , 161 : ecti v ' f
appear an({éé% Qésn@EEﬁ Nlég’htl é’glﬁé%’ l\?aﬁ é@l %ﬂgeosﬁréclnnvgegﬁgt%h%% I\al&?dr%%%,ﬁ{(w
respect iliggk yhain narfabitedorodin(RERIMANGS): 18£232 spattive FCoKEdardfiappdir@se) of

Posi tions are nunbered accaording to Kabat and hgpervari abl e regions are

boxed. PREIESIShamibodiog, Hpsitions de nemberss a¢cordiag bt Kabad and hynoprasibledagippbhdi es
(119G aga%g(?%)d(A) human PCSK9, (B) murine PCSK9, (C) cyno PCSK9 and rat

PCSK9, and rhesus PCSK9. 25FI GURE 4. Anti-PCSK9 anti bodies inhibit
bi ndi ng of PQAICURB 3APDRhb® dssociation constants of the anti-PCSK9 antibodies (IgG)

against (A) human PCSK9, (B) murine PCSK9, (C) cyno PCSK9 and rat PCSK9, and (D)
rhesus PCSKO.

25 FIGURE 4. Anti-PCSK9 antibodies inhibit binding of PCSK9 to LDLR in a
competition binding ELISA. Blank (no antibody; open square) and control antibody (open
circle) are shown in dashed lines. Anti-PCSK9 antibodies are shown in solid lines. ICsg values
of anti-PCSK9 antibodies are shown in the table.

FIGURE 5. Different concentrations of anti-PCSK9 antibodies were incubated with 15

30  ug/ml PCSK9 and added to HepG2 cells for 4 hours. Cells were processed for FACS analysis
of surface LDLR. The data indicate that the anti-PCSK9 antibodies effectively prevented

LDLR downregulation. The positive control is cells not treated with PCSK9.



conpetition binding ELISA. Blank (no antibody; open square) and control
anti body (open circle) are shown in dashed |ines. Anti-PCSK9 anti bodies are
shown i n wol2otb/dsses. | C50 val ues of anti-PC 5K9 anti bo#ceaisasrig/osd¢sosn i n

t he table. fer nt c ns of .anti S were
i ncubat ed wi tﬁ@%@& ?t??ﬁ.l L@ggoa § ‘%@%@Vl%ﬁhlgﬁif éﬁﬁg]ng

Cel I's wer@ fEfe Z@o%fe E}%@%L@Bky&leﬁslﬁfrn&ﬂéfla&e LDLR The data indicate
that the anti - PC 5K9 antibodies effectively prevented LDLR downregul ati on.

The positive IJGHIREBI7. iWeseinldotrvoth antebDéR antibbdyPdSMIng thaall five anti- PCSK9

2012/ 088313PCT/ US2011 9 FI GURE 6. .West er | ot. with_anti -
2nt | body SRRGPHIL R BBLR G areaslasey T BIous: Hiers  GisboreRHeT g b e Erd: e
LDLR| evglagivehs (ﬁ@ﬁ!%%fbkd{&h from each hveﬁ Batfentéohgrn bl ot with anti-LDLR
anti body show ng that "all five anti - K9 anti bodies prevented LDLR

downr egul at i dNGURRBUshows mnMCSKS)eaMbdyomncamtwﬂmbk ot sersofaCHUBIL/Goficedfler ver s
(10 [tg © telnfro each 1] ver per treat.nent. group. | GJRE 8
shows an‘*ﬂl}%l K EHPR- bgh‘Wl& Biid %%Yeéﬁgec?ﬁgcqnﬁa‘é‘ét}sé)félge &Wﬁﬁﬂ"@’%ﬁ-g 81%?&9&
single lYx d%trh wn are the average concentrations of the dosing
groups O. %/ %gﬁ gﬁ%; g; and 20 ng/ kg (n=3). FIGURE 9 shows conparison of
ant i - PCSK9 arItIlGIJHE MDwembmpaIﬁmm)f lanti ?@S&%ntibﬁdmahﬂaﬁiomimch dﬁCSKQ /-

ft V. t f 5 mg/kg. anti-PCSK9 antib
verfge @%ﬂ@é%wart RO Cate dsepinglegh b aen g%ma/kg?#g'ﬂ)c‘)s% e e

10 Sho"‘ﬁn?e’htv'erag ﬁ‘t?&ti&i’]%}’f;é?c‘ﬁ%g)%rg%d RS sy i ndi vi dual
cynonol gus nonkey a fler single i-nj ection. e d03|ng groups are

i ncluded: 5 MIGUYREAD sﬁgvakgntl-a@SK@&nﬂbédggoon&&Eia@dﬁ%EmﬂranfQﬁﬁvﬁiﬂhﬂ PCSK9
anti body concentrations in sera of nonol gus nonkeys after single I.

i nj ecti d%ynorsmgsw@nke}t Her gipgledgé i 1&1% t FIHET dossngpgropprearg gl gg Bgfe @0
ng/ kg, /Fg Oafﬂg{ 0 ng/ kg (n=3). FI GURE 12 shows total

chol est ér'd ’Ieveq he sera of mce treated with a single dose (10ng/ kg

bodyiswei ght) TIGEREN&rshe@s biitpPC8&OtAn)ibedy @nténtRESKSinaRtd dFagiomElpas est er ol
| evel s 20 were neasured at different days as indicated in the figure.
Fl GURE mowwsftﬁtr@mlle kEYioniestier. ophavayar thapvierage sencenfrationstof ghadasmgraresed

with si bo eight) of either control or anti-PCSK9
ant i bod3r/59m ?fﬁ@&%&ﬁ%ﬁ%é (EFIS%\/BODI MENTS OF THE | NVENTI ON The
t echni ques anIQUREAIULEWs dRSChbReErD IevePinah& G2 8f hfdcaidatcanaitiefiasRldoye wel |
25 under st ood and com"mnlfy enpl oyed using conventional nethodol ogy by those
ski | | ed (lpmetkg body weight) of either control (Crtl) or anti-PCSK9 antibody. Cholesterol levels
20  were measured at different days as indicated in the figure.
FIGURE 13 shows total cholesterol level in the sera from the mice treated with single

dose (10mg/kg body weight) of either control or anti-PCSK9 antibody.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

The techniques and procedures described or referenced herein are generally well

25  understood and commonly employed using conventional methodology by those skilled in the
art, such as, for example, the widely utilized methodologies described in Sambrook et al.,
Molecular Cloning: A Laboratory Manual 3rd. edition (2001) Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y. CURRENT PROTOCOLS IN MOLECULAR BIOLOGY (F.
M. Ausubel, et al. eds., (2003)); the series METHODS IN ENZYMOLOGY (Academic Press,

30  Inc.): PCR 2: A PRACTICAL APPROACH (M. J. MacPherson, B. D. Hames and G. R. Taylor
eds. (1995)), Harlow and Lane, eds. (1988) ANTIBODIES, A LABORATORY MANUAL,
and ANIMAL CELL CULTURE (R. L. Freshney, ed. (1987)); Oligonucleotide Synthesis (M. J.
Gait, ed., 1984); Methods in Molecular Biology, Humana Press; Cell Biology: A Laboratory

9



art, such as, for exanple, the widely utilized nethodol ogi es described in
Sanbrook et al., Ml ecular Coning: A Laboratory Manual 3rd. edition (2001)
CoI d SpriwoQ 2pievdsesi3Laboratory Press, Cold Spring Harbor PCRUS201TORRENT

cor oo R UT 5 ERD WL oy AClratt Enpragaiaabed R Bk ISEMR LT oL
APPROACH oM 1310 NREBAES 80MandBTiskHie tianee (RPdMathcRand BYE RoRAS,- l%@?%hﬂm

Harl ow and Lane, eds. (1988) ANTIBODI ES, A LABORATORY MANUAL, and ANI MAL
CELL CULPrenREC(ezlizand TiskwecSiney:; L@d)mt(om%rw)c)edur@r (Aydrde.doBi Geffsysqtahéa & (M J.

A Labor aYS1 i B3 deBaa st POSh 6Rs bRl S ket TRk (o Bt M-

1998) Acadermice H?zidi‘&z%ll AROYTBL OB s MV EME R Jﬂ(vﬂwmma%ﬁmmgﬁ M.eilier 49B¥A.;

I ntroduction to Cell and Tl ssue Culture ) ther_ and P. E. Roberts,
1998) PlRishsPedss s I8TeIPCRarlde %émam}tmm BeadtiahoMulbs gt 4P, @d&e,dl@f%}; (A
iffiths, and,D. and Sons;

| )
ool S e S A A B o e ff gt LR e Reottgp B o |
cds.); GanRCADSISE ESRRA SERL IIDOTHL 0 Skl Iy Mol il AR P

Cabs, eds Pol ynmerase Chain action, lis et al
eds., 1994y); A@aboém (PPIFQIChclﬂ9§),|Antdbnmano4 Boyeticdl. A;Eyro@:ld (il?gé}attgr, eal IRL eds.

Lo RN SIS B yhnh Seh Bk OB MY P RO 199 Doy,
1997); Anki BRAESniderE {ﬂﬂﬂeésc%oogpmzﬂg%tzé&%esc%E&bomrg Ma}n%{ éﬂ‘oﬂgﬂﬁﬁmd

1988-1989)7 Monocl onal “Ant | bodi A" Practical Approach hepherd and C.
Dean, ed3.LaneX€olddpcing\HarlsortlyabBraesg Pr&iQ00P9); Bk WQtszzesb(Mlmmtﬁaﬂda]bDr atory

I\/anual ( Har | ow and D. rbor L b orajory Press, 1999);
The Ant i4H& &4s- (ﬁﬂﬂ@&ﬁé@hﬁ&ﬁd‘ %ﬂstrﬁfs &B&aaﬁg ncer s Wech Geteriee of

Publ i sh é:@trkﬁe e of Oncolo V. T.
DeVi ta et gl @?@)T BQ?” %%ﬁ rl?rc%tr!%:l b%i?g&t éeﬁpgﬁ 9%?9515 | . DEFI NI %"?/o(\ls

Unl fin , techm cal and sci entlfl c terns used herein have
thee@a ﬁ%@hﬁﬁﬁpﬁom y understood by one of ordinary skill in the art
to which th' SUhIB ed% thed tﬂ@ﬂvﬂﬁ@%echﬁcgl ﬁtsgf%nﬁﬁc %er ugd%lré?ﬁ'ﬁﬁ\ye #E same

M cr obi ol ogy an ecu ar Bi ol ogy 2n(§1 lgey & Sons (New York, N.Y.
1994), anchniviy ecshpnﬁwbzﬂymmtér@@bby me@tfmndlsawkﬁbladhe an gy wRigh Mes aenisors and
Structure 4th ed., John Wley & S Yor k Y. 1992), proyide

ski |l ed heipntgﬁeglagl?towef f--PighoRArae Wra@o quﬁaW%?cua%é%@@gw%n%g - |V}48?3he
present r [ t
R Ty RS

ent i20et )MecFl?mmsmsrapd)S&ﬂcmfe 4thteer, poltet Wilgy hSensqpledi ¥ orkalivon 992)) @rdv@dd cmm ng

definitions wll I];&/ and 25whenever appropriate, .ternms used
si ngul arskitledjin sestt Wh pgaRergliidy tgmany oh dhafeees yss dmtheinreseat afp@hefglon All

under st qrgférén@@st cﬁela%e}e?ﬁ %ﬁﬁ#lﬁgﬁ%tgﬁtgﬁi’g%ﬁhp aﬁc?pltb(?lcaﬁ%{t%e A g ergp% %[e PY M ting.

descri bing particular € and 1s not |

I n the evfninct hathcarytigefi nition set forth below conflicts with any
docunent incorporated herein by reference, the definition set forth bel ow
shal | cont r olFor BomesesRHMGEPT¢tHE tb#ﬁéﬁ%%ﬁcaélaécﬁhﬁ iflkying defhutiensay wWeapphhnd

fh
20 aden ey Rof Ry B! el HEMAN AR RERE LA B (S0 18 e
| nt er estis t&EdﬁuIEKérstd?idbhatQhé'&ﬁhtﬂMc%@hMb@I:Bereﬂﬂaﬁ taaniad purpsdel df ldlteﬁﬁlbﬁfg fewdildy, WO

2012/ 088313PCT/ US2011/ 066593 Bet hesda, M. (1991), expressly_incorpaorated
her ei n Wh@f@@ém@y, apdes netunichdedods Timtiab ki the eegnd rﬂsat fpy defmitissedfsth

nurber i R C(gIﬁﬁCt %ny%@cutgé%lt?‘ co'qpo(%gtgd herein by reference, the definition set forth

below shall control.
30 Throughout the present specification and claims, the numbering of the residues in an
immunoglobulin heavy chain is that of the EU index as in Kabat et al., Sequences of Proteins

of Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health,
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An "acceptor human framework” for the purposes herein is a framework
conprising the am no acid sequence of a |ight chain variable domain (VL)
f ramewor kworzor/isgasy chain 5 vari abl e domain (VH) f r ameworRISd@niogesds f r om a

human i no I | i frarrewo k or a nsus fr aneywor as. i ned
el ow. A Begant: ( PRRERT S ngrRe R TR aEEY RIS rufar e SSintter s

franﬁmﬂﬁ%ﬁﬁwm&h@H£EMeﬁﬁ@ﬁ&ﬂﬁyﬁkﬁéﬁﬁﬁ%@k&hﬁ§Ymﬁﬂﬁﬂ&lSe the sane amno acid
sequence thereof, or it may contain amno acid sequence changes. In sone

embodi ment s, Athg&cqeptbriunadn %fmlmoré; et thmwge@saﬁ@lm@ adraneygwk comprisingds, 8
or less, 7 or éOI ess, 6. o0f | ess,, 3 or Ies%g]ﬁor 2 or

Pss 7 bpdacit ettt Sien RS 0p il ATRRn Shaer Rt S Fhine T car O

sequenceatigbltBmila Mt'mammmgho&%bﬁ 2l HUBTFRMRI DS YRS BraRewBH &Y
consensus franmework sequence. "Affinity" refers to the strength of

t he sumhuotaal coofenmonicoval @kt asi defisedibtlpwen S\rbeceenhunal mghevdykridemegedsi t e of
a nolecule (e.g., an anti ). and i ndi n artner (e. an ant.i gen).
T5un esdritnat bk TrARLlR S tEh ek ShanBRRn SoBrir fgriirh e o R B o 1 o

i ntrinsige BiddiRoatid s‘éhﬁéﬁc&"fﬂe?ébf r&fil ggd §orﬁa1i11 aminPA&l 3&ubRR ghyeem menbers
of a binding pair (e.g., anti body and antigen). The affinity of a nolecul e
X for i tssnpmhmdrméntssalm e af hlymto)slcubcphaege&;mredio bylesh @ adiless,dcodtsson or
constant (Kd). Affinity be measur e co n nmet hods kno n the

| nclldi gt hBbES e s etionere? ﬁr e oo TSR T B éﬁgkﬁ'st aéngptor
embodi nﬁﬁhﬁnfﬂmémﬁ ‘rkrl'd&glc%pgi' Rghdge ?J fok VTt MurRE LIRS lin fRnidMork _

fol | ow ng. An "affinity tured" antibody refers to an antibody with
one or nbmﬁmaébemanmomsmmmumﬁemﬁwoﬂnmquampervar|abIe regi ons (HVRs),
conpared to g, oes not possess such alterations, such

re nt|b y whi ch
alterations r eAsngtt?%Fﬁ rwoal tﬁiﬂgth/ RV fOtR Y NONEQYR qry Ingragtinus ﬁtweseay f or

antlgen body
‘an anr?%.rp%_J6|1 dh hsgtg wleca%%%ﬁah%% gn(% gggfr?dg%ng (etgﬁgg%}ls cgpabl e
Of hlSﬂdl[ﬁt@eBGﬁdi@amd btﬂnesm‘sé iag ugwtheadif,i ‘Ditdyngaftihity haters hﬂna'n‘tslctlnnmng sfﬁmstgf ul

as a dia nostl c and/or therapeutic agent in target| ng PCSK9.
enbodi ich geflects gt le hintgpetinnristwepngremberant ¢ bindorgay ?@baatyquaf aaﬂ antigen)

unr el at ! f t he
a1 2 ol AERURTROBEOL B b3 f A ADANG 0Byt Bty |
certai n conkiagti (Kﬁmt Afﬁxaty cantbiebmtyurbdhap c@hﬁﬂbﬁ rﬁ@hmewhaﬁ tiee o, ssdadiad | on
constant (Kd 1 nM <0,01 nM or
< 0. 001 theae( nglbei@c@m &pepﬁaallu%ragve fi%%ﬁemiweﬂ@omn@a\ﬁor giegsuringr om 10- 9M
to 10-1 anti - PCSK9 anti body binds to an
epitop e%@@%ﬁ?a&%e{égﬁﬁ%ﬁﬁéﬁ%@y ng PCSK9 fromdifferent species. WO
2012/ 0883 13PQIH ARt MA6BEDAintibody refdretd @r antibady witb@ye ohRibed diter@ious @dorien

t he broadest sense and encompasses vari ous antibody structures, including
but not QrinAre éﬁpﬁtf‘éal’tﬁbt?dﬁg@ﬁg?méﬂﬁ)i perapasd t%p%rémt@ﬁébocbfnwhlsbdp%ssnot possess

mul ti spe b ¢l i t

fragrren i g&ﬁ hier Qﬁ(%ﬂsaésﬁﬂt%ﬁer(aﬁoﬁ IBSLFtl %% lh&r(ﬁ% f (iit tﬁg 21 ot %f ﬁ{% PIB%I}& fot
"anti bomyltlgélagnent refers to a nol ecul e ot her than an |nt act ant| body that
conprises a portion of an intact anti bOdﬁgt hat binds the antigen to which

t he 25nt act arﬁheﬂa@% A S antbody”, ontaRESE8dy PGSEhantibedy e aaentikadyar e
not i mtfla%%m(% to PCS re ersbtP ap (a)t%tbborggzl_hat 11( caéaa%)le-ogf -%ln?,EOd%é%% if&8Fficient

ant i bodi es; single-¢c |"ecu
affinity such that the antlbody is useful as a diagnostic and/or therapeutic agent in targeting

PCSKO9. In one embodiment, the extent of binding of an anti-PCSK9 antibody to an unrelated,
non-PCSK9 protein is less than about 10% of the binding of the antibody to PCSK9 as

30  measured, e.g., by a radioimmunoassay (RIA). In certain embodiments, an antibody that binds
to PCSK9 has a dissociation constant (Kd) of < 1uM, <100 nM, <10 nM, <1 nM, <0.1 nM,
<0.01 nM, or < 0.001 nM (e.g. 10°M or less, e.g. from 10*M to 10" M, e.g., from 10° M to
10"* M). In certain embodiments, an anti-PCSK9 antibody binds to an epitope of PCSK9 that

is conserved among PCSK9 from different species.
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mul tispecific antibodies forned from anti body fragments. Papain di gestion
of anti bodies 10 produces two identical antigen-binding fragnents, called
"Fab" fr ayoent2g8szach with a single antigen-binding si tecTaISdOIa/Ots@si dual
"Fc" fragrren ose nﬁr@ﬁref ects |ts stal i ze readi|

Pepsi n tr eat nEIRtUR e1GEODN HEFAR S Bod }na&ﬁriﬁmad{s%ig?nwg Fﬂ%’%?ﬁ?eégﬁ“%nbu ni ng
sites arHﬁtlbédﬁéthﬂc{ur&aﬁféhid%gjﬁut(ﬁbpﬁlﬁrtlsdl i BEocAsHal SiRTbod AR, paytllbA® ehvtiddasds

bi nds to the 'sane epitope" as a reference antibody refers to an 15anti body
t hat bl cowléspricHdi angibodics (veg.r spcdivoatibodich othd ansibpdysragméngeso ong as they

conpetiti .assay .by 50% nor e d conversely, the reference antibody
bl ocks beixﬁg’ﬁg g%/smteﬁémté% Ot%wgf‘%tl‘P? antigen in a conpetition assay by 50%
or mere. An exemhiBbdy GAM&H! tQ8 1PS aRYecLR JEQ\hAeH iRRtLIMibolipthaer t ai n

enbodi ments, the epitope is determ ned based on the crystal structure of
t he ant |009®8K@ apariibo diyarFaiact aedodpthad bindd tHeonBGSK®. w0 He in@ctantibhiyrer i ¢

chai n 1 ity oam T dhaa i o R e BR B O 0 v P Pt haer
of the hgayy; @195%(9&5 hlhwftanﬁlk@dlés slﬁgféeahhl\ﬁ%nbsmale@m& &r%e@&m%omope or

speci es. “cl ass” an antibody refers to the Type of constant
domai n ornulaqvfstfmmlbe@ws)formoé $regsadibbyy fragmbgayv Papdinidigestidresfantibedits ve

| f bod 5 and |g |
of ’ { [Qegé’%ﬂ‘iﬂefg%&vq AT a%f&?ﬁ&érgﬁ%f%g@%gwa@%ﬂg? aby’ ?&8@3%)6 %W@tﬁ a %%e e
19&2, | 9f58ped-BRHing! sgc@" and3EsiHGA2FTH Iﬂ&ﬁ‘v\)/h&sg%hﬁeqmgﬁﬁtabﬂﬁ eg@g‘éh%& g

correspond to thedifferent classes of | nmunoglobulins are ca ,
y, and |1'ead1kyeﬂapmn itreatiment yields an Feb 1 dragnicat/thet lois iteo agegn™ coarﬂalmsgditésemdi n
refers to sub c?aqglce thltni( inhi.bits or prevents a cellular function and/or
causes (:“%Ptll1 CTQiELNKINERPBECN- Oyt ot oxi ¢ agents include, but are not
30limted to, . Re186,
Re188, sni53 AI{B?%@Q&%%I%%%%%O‘%%JS %‘%W%@%ﬁ%@%&%&ﬁggS%fieff}lu?@ an

chenst heangipedit thet Egeksttending df thg seffreng: gntiwintot 1tm1a1tgm ineedlednaypticion assay bga

al kal oi ds /(VI ncristine, vi an astine, e doxor ubi ci n, nel phal an,

t
mi t ony ci¥”7C0r BRI RRtheRmvEISelY g ﬁ%ff«‘%%w%@gy Bloﬁé?r bipding of feAntihgdigat s) -

nzymos: MaRr) i RETbT TR HR Ay BT PoR S S R S eE e | ©

nol ecul ehetdixi Mscetainesmatyotirh el thy erfitipe veddtaxiingl mbedacthercratal sfrungalof thd ant
or ani mal Ol’lﬁﬁ% i.ncluding fragnments and/or variants thereof; and the
vari ous AHE ¢ Athody Feb fggwent BM%P((Q@%%{ osed bel ow. The term

"di apodi es t " { tes, 5
whi ch fr ag@ﬂ'ﬁé&%@nﬁpﬁ@%ﬁ%%@éﬁi%ﬁéﬁ% %aéﬁntaogﬁi elvM(d)“c])@g]irl 'ﬁg?@)ﬁ? Ogé)ﬁl#lerr}%gt dtoa
|'i ght - chalfor Vighi ehialreis defiddnfrdrivla)paitivutdngowaser gpetignetiicdie chaiimndet ¥Ethvl) . By
using a linker that is too short to allow pairing between the two donmai ns
on the Juiey enkericht praiybifisringd Gpe & GficEat sUIEATSPYieh the conpl ementary
o O o0 Aol RSO PGB DN F by PR e
exanpl e, &%d%ts%ﬂvy WQinl 9P kil k) BiSEikses ofadntibodiad: g AVEIGD, &5El 285,134
(2003); and Hol I'inger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448
(1993) . andilgMeandesevangholk Téﬁ&eatb@dbfe@ﬂaﬁredlwdgénuéé@bql%w (isatypadlsda- &Gl .

Nat . 1 "Ef f gct or fun ions' fer to those
Nt ey A0 0 A0 v e R e HOERURTSS ST M B
Vary W it ARshhSTirk SOLXBEI BT @5 & - AnkADRdKRERRGLOT T UnC i ons

The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents

a cellular function and/or causes cell death or destruction. Cytotoxic agents include, but are not
30  limited to, radioactive isotopes (e.g., At211 1131, 1125, Y90, Rel%, Relgg, Srn153, Bi212, P32, Pb22
and radioactive isotopes of Lu); chemotherapeutic agents or drugs (e.g., methotrexate,
adriamicin, vinca alkaloids (vincristine, vinblastine, etoposide), doxorubicin, melphalan,
mitomycin C, chlorambucil, daunorubicin or other intercalating agents); growth inhibitory
agents; enzymes and fragments thereof such as nucleolytic enzymes; antibiotics; toxins such as
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15 include: d g binding and conpl enent dependent cytotoxicity (CDC); Fc
receptor binding; antibody-dependent cell-nediated cytotoxicity (ADCO);
phagocyt o802p12¢88813r egul ati on of cell surface receptorsPCE/U$201B/06EH3
receptor): and B.cell activation . An "effective a nt" of. ap agent,
ot o iR f Rt s B cctperafls o PR ST P or gl
dosages gph, fifdludgg ﬁ@%ﬁeﬁﬁ ahd/BEVARABIBALYS ahPthaGhtSWantiiensleR iah@&hncer

20t her apeutic or prophylactic result. The "Fab" fragment contains the
heavy- agdntsidggphtosehbdlewvari abl e domai ns and al so contains the constant

domai n of the.light.chaip the first t ant. domai n. ) f the h
Chatn Pabr tPlighin SodE ettt GG REHR i S st e o
resi duesydth HHemERE BOXYridces KaaPWehah vhRS 1D 8EMYinG Val) Rofdbtcdasailini-edivdi ng

by
one or nore cysteines ?r om t he” 25anti body hi nge region. Fab' -gH is the
desi gnatvaonrblheomiam (\dr) iFdis’ saime pahipeptidchehaoy$tteiVile. Basisthgey(lglkeothat isd¢oo

tant . d i be. f t hi ol . b' tj body f t
or1 g nalshyier o Poae RS g s e S T hihy Sy BUPREL ©
oy St ef NeRiREIARLoRREMen k) bmEfe BT GlnG HRhlAgtrcafe @RtnbadunhiAGIRAL S are

al so known. The term"Fc region” herein is used define a C-term nal
r egi on dbiabedi&0miyrbeibivgleobar ispehidiay Piathalias arddescioloatt radpmeduldy in, éarskamplsor t i on

o e I8 0oL B0 e P Sy

region ext.ends; L Om &Y 322690 Q4441683 Pf[@@ﬁorrié%diéé%n&?ertﬁ%dﬁbs' iRh[tonus of the

heavy chain. However, the Ctermnal |ysine (Lys447) of the Fc region may
or may niescribedpn Elmdsin. ctbh) Bers Met/hel 39-384 068).f i ed herein, nunberi ng of

am no acid regjdues _.in the Fc region W 2012/ 088313PCT/ US2011/ 066593 or
constant regi %ﬁ%@r&m}%ﬁ Gict & R Oﬂﬁﬁ%@éﬂ’vﬁﬁs é%‘elgﬁl?lfeéﬂéﬁs%é?glw? he EU
i ndex, J i ; : e I ogi cal
| ntor ese BEROR, VLR RE K Pl Boy, s SBAUREE AP of LSS o AR

Bet Hesdancivily: ClI9PindihEaahemoplkihetrdepéifdent @ft@osicity (VRC); dHel recopambimdingsi dues
ot her than hypervariable 5 region (HVR) residues. The FR of a variahle
domai n geHBP-Isperdiné ce-BegrigdRyfoteReign PR S): NbraoCYRS; d@mregﬁmomgceﬂ

Soquencaitihes Bty 8 AR RGNS DB B SPPER o) "ert The ter e
“full |ength Amntdiffwotdye moumt atin @gehi, b@dw, phaangtclindad fenmatitionpdyers &y & used

herein interchangeably to refer to_an anti body having a structure

subst ant3nguoy clieahive 4t dpgregs angl iRRPHRIS b timsawyCssty uorashisve therlswirgsly neavy
chaips t nt ai - fon as defined herein. "Fv" is the

m ni%umtg%tth%lgl y"?ﬁl’é’g‘?}é‘ﬁ% I\r/?g@'(tfh contains a conplete antigen-binding site.

I n one enbodiTeNFab'afrhydert RahtinkthsSiaei-emddiphstisdis vaiable domains afd Oge heavy-
and one light-chain variable domain in ti non- coval ent associ ation. In

ht, [
a si ngl eosfinshEgonstatdomaip of thedighy gleaim and; the fusigopsiant|dogisin CHADPIME i abl e
domai n coval e i i i i t
the Ii gﬁféggg%aﬁgal\%) ?llﬁg%ﬁﬁ}éﬂs @ ﬁeq%g?ga#%%tgbﬁﬁggﬁg%@ﬁ OE Ita I?él}gg e&?@%gﬁgpggous
to that dafborytsrarigiaifhdiveasperdi@EH Il donhdin inthidihSoresifmgyicadtéiass frbratthd he
three HVRs o%, each variable domain interact to define an antigen-binding
si t €5on akHbodUpgrEeen. theb -SHHvthediepspationdicrag forfiapyin whieh giecystoRs conf er

ant i gen- Qi.ndi ecifici t.o + he_antibody. r ven.a single
var | abi JIRDR TR et dgdifh 0P SRS g G PR T ¢ 2ot or
?n anti gg@naM9sN&h@proabtéd dsYpalr® of B GhgaRn@RehikH Rl cdidedskteindt boradahthain. a
ower affinity than
Other ch%rnical couplings of antibody fragments are also known.

The term “Fc region” herein is used to define a C-terminal region of an
30  immunoglobulin heavy chain that contains at least a portion of the constant region. The term
includes native sequence Fc regions and variant Fc regions. In certain embodiments, a human
IgG heavy chain Fc region extends from Cys226, or from Pro230, to the carboxyl-terminus of
the heavy chain. However, the C-terminal lysine (Lys447) of the Fc region may or may not be

present. Unless otherwise specified herein, numbering of amino acid residues in the Fc region
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the entire binding site. The ternms "host cell,” "host cell line," and
"host cell culture" are used interchangeably and refer to cells into which
exogenouswmmimswlam d has been introduced, includi ng tlneTmsmyemy65®3 such
cells. Host cells.include sfarmants” and " " which
pol ude PrenSeh sFbhR A Fding M) SRR Snd ieah Ry B BEA efes om

Wi t hout dJe68®yed it Rabdt@t RUNRELeREs HESSRBR S Iﬁh@z@@l&?zcﬁﬁﬁht&@h e Forpbiat eI y
identical in nucleic acid content to a parent ce but may contain

mut at i orfdealtimficanee, M@g@dﬂn&tﬁdﬁs h%ld@alttthetélaW@ Mhd®Pbn or bi ol ogi cal
activity as sgreened. or ected for. in the. ori.ginally transfor cell are
el uden hor aFRRATS P ARGEE it g St b3V R R AR ol
sequencgc¥Bh CHVRY FEERIRS n@lﬁe ﬁﬁ dre vhAale Qbman RALLIP Y REOSUBRIFIDoMatiyman Or

a human cell or derived froma non-hunman source that utilizes hunman
ant i bodyFRle &2t BRB wdtﬁR%tfhwordmgm,rthaﬂVBa@myFE nopuineRy geguky egsar iiths

def t f h d ti bod
corpr | siTRHORBE SRR T 1Bns b nbic g EEH R B Rs FaltfHg od ant! body
2012/ 088313PGh{YS2A14, ) @c@l@ﬁ@antlbody,” Amtaré’f’ﬂﬁfboﬁ? RARDSWROIE LATEIP Kre 1s8d @

framewor k which represents the nost commonly occurring am no aci d residues
i n a selhectin orterohargoatdnta Wfﬂllﬂl@gﬂl @ﬂad:iqdm hvmnga sihtthreauwbviantialls sguidarde s .

General ly,. the. selection o n i munogl obulin VL or VH s es.is from
a sublgr dt%{}_V%f‘n ¥ abndug anga%frf@é’éls ﬁ‘é‘}tallnl%l}LFCtrﬁ%lo’% a%@%“wﬁ fein.
sequences i s «gy8uhgL QRindin §nﬁ%d§ %ﬁleﬁttwﬁlch coé%ﬂgggﬁﬁﬁle@é arlth g)f

| mmunol ogi cal Interest, Fifth Ed NI'H Publ I cation 91-3242, Bet hesda MD
(1991), sitol $n orle-Gnbddimentea endolttimEntpeciarconigs Wia dinhe osfobghmwp argl sebgr oup

kappa | Kabat et al., su ne enbodi nent, r the VH, the
subgr oudlg?’é Qﬂw%%e flgraigdn flﬁlptxa%fov ong pssocigfigy}- gln a&m erRBn F8dcFaht i body

refers tg ﬂvﬁghgﬁ%dvg dr!%%%;t CRITR AN IR RaRBE Ja?e?l'ﬂg%%ﬁecﬂﬂylih%‘ole
non- hunel an m no acid residues from hunan . I'ncertaln
enbddi mgrptde Anlvnsechi thatdhahightkadheavyl dhapeept asecistehs hétdirmaicr ytradtireof at
| east one, and tyfrl)l cally two, variable domains, jn which a

or

subst antdnaloggusHpjthagdn ¢ fxo-ckiRa Fyepepics. dbrdy ﬂa%)isqré“@ab%ﬁl@ntt@tﬁhfo@@eéﬂs of

non- hu r I dto
hose. ortagt pirtdeom A abs BuchHD Bl A bR ST e e A e ot
| east a diokt. |©asllemf.1vap, thﬂBlleH)‘dRs &@fmﬁgambmrdﬁ@l @lmﬂenty woettle uitiadg. human
anti body. A "humani zed forni of an anti hody on- human_anti body,
refers t%maweéﬁwrbéavgle%ﬁawwomabﬁog BlE qu%}hEY] F%Plil%lﬂg only three HYR sspeeific

hypgr c f h
chor st aobf paipap st aftfiyd3 RoRfEeL b Taie’ RfuBRarh P alrhidthsd
enbodln&hé&nnthMM@pmholesterol | evel is elevated above the desired |evel.
In certain enbodinents, the serum LDL- 20chol esterol |evels are elevated
above the desihcdermseiest cell,” "hostpls ling anet Fipsesallgultars’ @rg wgr drerchangerhyr
used herei f 1 Y
wni ch arSURS R RUES i AR b BhelalE ah 8RR 15 pEh AR ‘é?a#ﬁafag?*en%%%%@ops
("hyper \(ﬂrsu@b&eelsl H@)@IScells ifohnRrabhsfornivatd " \ad f @atstarhrt Reigit whediigsudafpr i se
six HVRs; three in the VH (H1, H2, H3), and three in the VL (L1, L2, L3).
HVRSSg e rsiagry jrapgs wﬁﬁeilsa@ RFASEBY d@nwdrté@fp@@i@swlfhowegh@ thyhserualar 26| e Ioops

g‘gld/ngr inragsr%%;lggl?[roge?lggl RN %rcbrtn le?e%{ 1ec{errR1 ! nrgnuc(feql c18 Igten 0 aparen?celfatb

ce valrla or |1 nvo n anti
r ecogni trh@&neonkxt® PRitaions NWREINY prdgahy Eha’[ p@@&h@m ﬁJﬁ&tlcﬁmmﬁol@gﬂcQ dcﬁ&ﬂtﬂ&b? S
26-32 (L1), 50-52 (L2), 91-96 (L3), 26-32 53-55 (H2), and 96-101

(HB). ( catenecdoraatciedder inghe mmal | tsansformee 9@1 ar@lrrcl(ldLengmyen) Exerrpl ary CDRs

(CDR-L1, CDR-L2 rnnanl’féad ) ’w1 CDR- H2, nanm ? %92 ur. t amnodamd

resi dues 24- 34 BY™f] BB %6581“6 ?C Sy Gan PRIngid “S?Celﬂ B goggrgy H,

and 395- X9 2h00f Hﬁant(%a? ptod@beBby a h@BHVENCRImA cdir @tdeHN&d #6mlaHvAnRInea cal

Interest, 5th Ed. Public Health Service, National Institutes of Health,

Bet hesdaouivbthat 9glizes)hupantantibedyagpesstiics ar @ﬂlemman mtivpily-opRdingeagucacesy
ervar i

glo g[c))r Liﬁg};? g 1nr1rti§' e Cl”:ug?aztgasnhlgf)gf meﬁﬁtﬁally LS h¥1 anized ar?tqao%y comanmg(g:DRs

non-human antigen-binding residues.
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WD 2012/ 088313PCT/ US2011/ 066593 resi dues, " or "SDRs," which are residues
that contact antigen. SDRs are contained within regions of the CDRs called
abbr evi atw0-2CDR88316r a- CDRs. Exenpl ary a- CDRs (a- CDR- L1PpCaapmiidesas COR- L3,
a- CDR-H1, a- - H2, and_a- - H3) .occur. at _aminp. acid residues 31- 34 of
50055 of Eanuigy: BRSgRuHAmgyoSaS § e O DBiGR Sl SRR s
(See 5 Alam@banisladl ARgRONin Ficttion BF REGAn intBud@lSoulifda 6R0PB ancwdikess
ot herwi se indicated, HVR residues and other residues in the variable domain
(e.g., PRIvastdesrradlyethsyetivetrandbihamannmasnogiebnln Vb iaddseqieness is frempr a.

An "i rrrrungcon{)ugat e','b IS an anti bodypconlj @ggﬁed bto one or nore heterol ogous
ol ecul SLESOUP RE ViRl it Roersen; Ceacre Y IDESHUBTouR Al Sytes 1 paIperoup &

"1 ndisvi di@labatdt al. SSRLEsLs of Brdei TP THmMunNRISERY $11b/36A BH@, EQHEn A1g1 not limted
to, donesticated aninmals (e.g., cows, sheep, cats, dogs, and horses),

pri mat ePubdcgion HudAs BathdsdadviDHUIRAIN, vols.neld.eb aecimbadimentkioy g, Vie.dbbi t s,

and rodents (e.g., mce and rats). In certain enbodinents, the individual
o subj QUPErL vl RafPoeh 530 Rbaret oy Bty In o0 SRUOTAISh thge BBE e
separ at esqbélggmsasugggmﬁmﬁgg iPkabdt 8t akyy,al 15 environnent. In some
enbodi ments, an antibody is purified to greater than 95% or 99% purity as

det erni ned byA “honaexaiiphebodyl refety tophihiretiicartbody corBp$s:iRAGEIno sokicsidues ¢
o 0 S DL LB T3) e b AR 3B i o7
ant i bodyp i Ay an lﬁﬁig V%ll%ompﬁs@‘gm&nﬁﬁllﬁll of ajc-lea%m@%bica% R4S viRald

(2007). 20An "isolatéed" nucleic acid refers to a nuclel ¢ acid nol ecul e that
has beenlosepay:; at whlich nbor sutsempelhealt obthe H\GR n@tgir@DRervormespomdnd thodaof sol at ed

nucl ei c acid includes a nucleic aci. ecul e contained in cells that

or di nar moy-f&léfaﬁnaﬁnﬁgﬁvea G e %}l%é@mﬂhg%q{e%fdﬁ%?Rﬁa?rr?Sﬁ%mﬂ@éF%%e@f& "ol ecul e
i s present: r : :

R L A R A e S R SO
encddi ngoastamntgieP@SKS: dafindm b ddyian mefilesdy. 120 lameandzedrfome’ ofteel atibodcicd., a

nmol ecul es encodi ng anti body heavy and |ight chai nh(or- fragments thereof),

i ncl udi AynsEAREPes e refers do A pEEady the hisundergong hpmapizetéin. oy separ at e
vectors, and i i | ecul e . Or: . | ocations
in a host ce{ﬁgggﬁgwﬁk@#ﬁpﬁgﬁggggﬁéﬁ%éﬁ%?%ggéjé%géuﬁiggﬂﬁg%épﬁaﬁgbfers to
an ant i hhdiestehdl ddvebchré clovated o pulcsitédlovaf Iis cdigimahbadimgniohogEieous

anti bodies, i.e., the individual antibodies conprising.the popul ation are
i dent i caholenigradicvst welpvried ehawe Bpidedisd lowkcBytertpre #ite thasaramlDL-
ant i odi Gjcu8rdl leveROML BEDIDGMAL U ANl Y PRCU T ng mutations or arising
during proéﬁc¥|on of & ronoci onal anti bo y preparation, such variants
general | y beiTig tpine Sigfperviafiabit Reio@UR,” bl ugdtcr@s,trefets pehytcdbhakegions
anti body preparations, which typically include different antibodies WD
2012/ 08873 13 patrads2p1iebloggmem which are hypervariable in sequence and/or form structurally

defined loops (“hypervariable loops™). Generally, native four-chain antibodies comprise six

HVRs; three in the VH (H1, H2, H3), and three in the VL (L1, L2, L3). HVRSs generally

25  comprise amino acid residues from the hypervariable loops and/or from the “complementarity
determining regions” (CDRs), the latter being of highest sequence variability and/or involved
in antigen recognition. Exemplary hypervariable loops occur at amino acid residues 26-32
(L1), 50-52 (L2), 91-96 (L3), 26-32 (H1), 53-55 (H2), and 96-101 (H3). (Chothia and Lesk, J.
Mol. Biol. 196:901-917 (1987).) Exemplary CDRs (CDR-L1, CDR-L2, CDR-L3, CDR-HI,

30 CDR-H2, and CDR-H3) occur at amino acid residues 24-34 of L1, 50-56 of L2, 89-97 of L3,
31-35B of H1, 50-65 of H2, and 95-102 of H3. (Kabat et al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda,
MD (1991).) With the exception of CDR1 in VH, CDRs generally comprise the amino acid

residues that form the hypervariable loops. CDRs also comprise “specificity determining
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directed against different determ nants (epitopes), each nonocl onal

anti body of a nonocl onal antibody preparation is directed against a single
det er m nawo 20re/@831ant i gen. Thus, the nodifier "nonocl on&CT/USe@iloedses t he
character .of the.antibody as bei.n bt ai ned fr.om bstantially.,.
nomgendsuissoati SoRn o b budtadt 2R SRR H SRhe s e
requiri %%iﬁﬁﬁéﬁftﬁé CORsQall&d bhiReAantl aslys, BY a DR P A Ldnptrda-CBR Y @chﬁﬁm, a-

exanpl e, the nonocl onal antibodies to be used in accordance with the

present GCRRAR, rrDRe\3, b idEl, byCDR YA, iand y-(IPRilbDogEeppe sminaaglidigisidyehdik- not

i m ted . , . , ~di 2ol
et hods, S nab RO 8L Lt 11 P Pt SRagenE hhl N2 ebH R MEG o1 O6f T part of
t he BumegnlFRNR0EARUbL FARE BiossHCI: TARDIGAS ém%.thﬁéss@fl%mhs%ﬁﬂdieﬁ&Jzods for
maki ng nonocl onal anti bodi es bei ng descri bed 10herein. A "naked

ant i body1VRetedsstand athcarpsiduosin thhmaridbic dronaio 6ng.ufRiredddes) @rchembdeistlogous
noiety (e.qg., a t ot oxi i et or radiol abel. The naked anti body nay be
present l}eﬁeq%afﬂ?é(ﬁﬁ%%e]g@?agﬁwf offftit ation. "Native antibodies" refer to
natural 'y occay f‘i'rrﬁﬁuﬂdEHhﬁﬂga%’GR%h'aﬂtiﬂ&dy%ﬂl@tew'té Bnel@’rﬁéﬁé'ﬂé%rélbgétfst ures. For
exanpl e, native 1gG anti'bodi es are heterotéetraneric glycoproterns of about

150, 000 ralktwels), imbumpos bd not limded talenytboalc dgegtht chai ns and two i denti cal

heavy chains that ar jsul fide;bonded. From N- to C-term nus, .each heavy
chail has a v%?glaswﬁqagg‘?fpﬁulv?ﬁ%)}s Gnagmeh) Magmply aieluds it AR igBidie or " a
heavy C*’tﬁa‘nfésﬂé’alrtéda&?ﬁﬁa?? Bl ng%,%hééi}w@gs,%g&%@ﬁoﬁ@ép%lﬁrﬁ&te&'%} RndnSd CH2,

and CH3). Simlarly, fro o Ctermnds, eac I'ght ch 20has a

var i abl enonéginom privhites sakch as mahked), aabbais ] allreddntgletg. doraiand oats)a It cegtitin chai n
vari abl e domai n, fol] 8\/\/8(& gy a_constant light (CL) domain. The light chain
of an arffI988YHayhbBIyidiagREYDIS! BRI wo types, cal | ed kappa (x) and

| anbda (X), b & heam ' i i e
term "pac kagejs?ll§ ﬁgoelrgﬂt%g ?glb%g}egko%%%lg?lggﬂ’;{%@{fﬁ%@%aﬁﬁ ?8%%@@%%%% lﬂ?trll% uded

i n 25commeircnatntp &c kagesmbddimkets apearntibodpirsgarificd fo gheater tham®alaoritopurityi on
about the jndications, usage, dosage, .adm nistration, conbipation therapy,
cont r ai ridideteEmBisd bxnigr e%awé?,rﬁlfffg@g%ﬁ%&rﬁ-n?%ﬁ@%és eckifciocysies dEBlt i ¢

pr oduct . y 9 1 1l e j IRV to
B Pt or pilan sl REhGRN & Ak O T 2 AR E e SR bl P PP TS P
r esi dueseviowafoadtithdd dbeasssguemncad ahtibddygrueityd 0b gl et iRainawnict &l.,Uh€hamaiograsi d
residues in the reference pol ypeptide sequence, after aligning the
sequencegé‘887r9d87f ROPduci ng gaps, if necessary, to achieve the maxi num

: Pétuci ng ssar |
Coneltut oneasoldBl ioeip B0 108k ARRLER, | PPmBRAEME R Roh Griried e o

det er m rfkdrg aeemPeNdnt affitnNatacl enS@AURAC A thohiidd nuctanadie imbhicey @dcleid a¢al i ous
ways that are wwthin the skill in the art, for instance, using publicly

avai | ablmeoleqyly oontginodprlptint Opuily oBes0 Shewigkie arid st eonte: Buisihe RUESiCBLAST,
el PN Bt R
from its natural chromosomal location.
25 “Isolated nucleic acid encoding an anti-PCSK9 antibody” refers to one or more nucleic
acid molecules encoding antibody heavy and light chains (or fragments thereof), including such
nucleic acid molecule(s) in a single vector or separate vectors, and such nucleic acid
molecule(s) present at one or more locations in a host cell.
The term "monoclonal antibody," as used herein, refers to an antibody obtained from a
30  population of substantially homogeneous antibodies, i.¢., the individual antibodies comprising
the population are identical and/or bind the same epitope, except for possible variant
antibodies, e.g., containing naturally occurring mutations or arising during production of a

monoclonal antibody preparation, such variants generally being present in minor amounts. In

contrast to polyclonal antibody preparations, which typically include different antibodies
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any al gorithns needed to achi eve nmaxi mal alignnment over the full |ength of
t he sequences bei ng conpared. For purposes herein, however, % amno acid
sequence woentz/asg3sal ues are 5 generated using the sequentaSc@npeFsPIon

conput er ..program ALJ. 2. . The. AL 2 sequence conparison copputer .program
vas aut MRS BE e AU e SR e R S ce e bha HiBosEarF Foreq Bl
user dociArBadyAsreRRatidh fs ﬂﬁeéﬂe@ﬁﬁa@%@%h@m dedrfdigt oS BhtE@hOMhi, the meEFRP.
where it is registered under U'S. Copyright Registration No. TXU510087. The
ALl GN\- 2 ‘pravgelanali’ ndiesés the phaascien ofthearftibody @elrang elethined from, a Ststiahtighn
Franci sco, Californigag,..or . be 10 conpiled fromthe source cade. T

ALt oR 5 g S bt Lo CRbrTn SrOR T o SR S OHGES G iandsh

i ncl wdi nge ghttiold@lby Wh FarMbul@Pnehibl. $6QMQRGR:, BIRITABHASGAI RATRARE &6 Be Aled iRt by
the ALIGN-2 programand do not vary. In situations where ALIGN-2 is

enpl oyedicbadameimith teipdessgquemtien coypamaichy,a tahietyléfdedhnojuas iaclsdigg buic e
identit ..a given an.no aci equence A to, With, or against a,given,6 15
am o adIoa R0 H B ROPIRTE eteR Sroaprath DSy Mbodn Pl atm i S o
aci d seqHans® Al urdhRSen®E ai AR bARRIR S5 FrfoMaTineh AfhInGLOUEAAS:,
identity to, wth, "or against a given am no acid sequence B) is cal cul ated

as f ol | owsh mb0©ds ambsthtthexepdoy nethods Yorafakanemenocloml hebadinsthemgofesarhiedo
acid residues scored as identical matches by the sequence alignment program
ALl & 2 i hat programi's alignment of A and B, and where Y is the total

nunber of a m A Onﬁa%:ﬂ inrﬂﬁﬁfyd H‘é@rsit@ _a1$antk odgitllla{t i%t %Bﬁhgﬁk@£@ghé‘t&%}o %@ re the

| ength of am no acid sequence Ais not équal to the length of amno acid
sequencendetyt(hg., Yocgtuteroc awialy)seqakolabel2 3'hic dekdd dnyibody #ay be Browedtlin Aot equal
the % am no acid uence identity of Bto A Unless specifically stated

ot her wi %Fﬂﬁ?qeu’%aﬁ? lafiony sequence identity val ues used herein are

obtai ned as desetl Bsehddfbst eﬂtmkﬁwduﬁﬁg(fﬁgiuﬂﬁglg%l BRRuMS WA the

ALl GN- 2 conput er program e term "pharnacéuti ca ormul ati on” or

" phasmaceuting sthuctwnp ddortek amnpler eftaredgG antb@begure pate@tdtamenkighitop®tdinms efuch
formas to permt the biological act] vi,t;r f an_active |ngredient contained

t her ei n 38UbE 0tHekatipire comperchinf EHo tishtied thtrf‘élaé’éép@l FEhHCEEpERe & Nhi ch
are U“actﬁ&%tf@&'séﬁﬁfd&’skﬁqégg Fom 4] tS.%t-te}n?inVﬁ(Q,' &iin hBR TRk 'Vgﬁal}ﬁe’f?gglgﬂmbe

adm ni st ered. armaceutically acceptablfe carrier S to an
i ngr edi §WVH)| sis@cqilkdanaciebit heaty dontaiubai heivy chiihearitladomninatiiliowed by three
ingredient, which_ is nontoxic to a subject

2082/ 08 GBS PEHROBAIE o 65531 Fih SRt 2E&i fromacie Si-se5miane qoeh ieht heinudes.
oty T AT UL Ao B £, 6N
" NARC- 1,follascdibed chstat ightr(€lgdemuim. amy light ¢hath HGKBtibodymanye ¥sidnedrat e
source, including mammal s such ) ) )
one of two types, called kappa (k) and lambda (X), based on the amino acid sequence of its
constant domain.
The term “package insert” is used to refer to instructions customarily included in
25  commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, combination therapy, contraindications and/or warnings
concerning the use of such therapeutic products.
“Percent (%) amino acid sequence identity” with respect to a reference polypeptide
sequence is defined as the percentage of amino acid residues in a candidate sequence that are
30  identical with the amino acid residues in the reference polypeptide sequence, after aligning the
sequences and introducing gaps, if necessary, to achieve the maximum percent sequence
identity, and not considering any conservative substitutions as part of the sequence identity.

Alignment for purposes of determining percent amino acid sequence identity can be achieved

in various ways that are within the skill in the art, for instance, using publicly available
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5as primates (e.g. humans) and rodents (e.g., mce and rats), unless
ot herwi se indicated. The term enconpasses "full-length," unprocessed PCSK9
as wel | awoaniz/dsssim of PCSK9 that results from processi mrgTius2¢ih@eeses | or

any fragnent, thegeof The t I 0 s .\nat ur al ri variants
o poskgripugr WERe B a SLAVE BPASTrRrTaONE AReR K AR ot
activit Yi'hoRé skiRe®Inafé 6Rlca@dtbihihy 'aipﬁ?&pr?a&@ﬁ&am@ﬁ:rs}&%@gliélﬁﬁ%& uchdd6,|ielggind 0
any bi ol ogical effect of PCSK9. In certain enbodi nents, K9 activity

i ncl udesainy lkgoaithirhs needed toRTBiKe neximalatigemetrovir thd fuldleagthudishe soqecnmes
receptorb. .In certaij q;b)enbodi nts, .t he bi %l ogi cal .dactivit¥ o{. PCSK9 i s the
i 1ty Usinesesiyre oy APPR ol B osEeh G pceenengeldeRlity B dient s,
PCSKY biQdsratea u@fﬁg th QLY omph8 Ml doRputdd YRIHAATHEND. TR AGIGRLN

enbodi nents, PCSKI activity includes the ability of PCSK9 to decrease or
reduce tshguchBavapaisohicomputer pogRm vas eghorail by éivhodiehe frics, antl tiee dviuadeagideal

DL 1 n S BBTERRS T BT TGOS BRE S BB AR HEEPOTL 0 apBesks
i ncl Ude%ﬁé?@it%?}egiswecpﬁnd%%@ éd‘%ﬁ@ﬁﬂ@&&ibﬂ%@%ﬂ@égi% ADRINDS
to LDL j 8ct.

available to bin in a su n certain enbodi nents, the
bi ol ogi qabgramtis pirthlyclypévaH@skdranm CGenectescht he., Soithi Sap FyfindRCBKOaliformde or emydet he

amount of LDLR that is avai|able t ind 20 to, L In certain enbodi nents,
bi ol 'dgi egmp%@ﬁm CPPEENS ?ﬂ#@ﬁﬁéﬁ*@ﬁ@%@%ﬁ%@?@? caapie] _%{/u%ee%w i

from F’C%f)%ra%ihglgfétérﬂﬁncludin digital U1K AIDN AVseqRénce 6Mpari PR erl LAGIENT S
conprise the and VL do%m%s of anti body, erein these domains are

pr esent tyrnthaAdilGYyZppgatappapt dateotolasi.n. General |y, the scFv pol ypeptide

further conprises a polypept] l.i nker between the VH and VL damai ns which
25enabl es thénéﬁwloﬁléwfhﬁﬂ%fﬁ‘%g\?ﬁ& Pm@@wgf f%@ﬁm%aql%ﬁe%ﬁwegf@mparlwn@@ For a
revi ew : - . - P [N j : onal
At 1 boai TS e sEifo iy g HEIeR kirfho b TR IR CAU LAY il IR W For
1994p, Emin@68d3ddquence B (whikh cas elterhativelynhe phrasedtane given (aanino a¢idmepichcoh

variatiops thereof such as "treat" or "treating”) refers to clini.cal

i nt er verf#td1s PRCURPTECE 8 fptaiR go antngractdReapeics identibdQr WEL.G¥ 2gpastaRIVHYi vi dual
being tr . i.ther for prophylaxis or during the
cour se 5&ﬁ%§?ﬁggg egg?ﬁgﬁégsﬁkgégﬁgg(%%Deffects of treatnment include, but
are not limted to, preventing occurrence or recurrence of disease,

all eviation of synptons, di m niigpnends tf fradhondyect or i ndirect
pat hgl ogi cal consequences of the disease, decreasing the rate of disease

progres i - rem ssion
b opr v 5o i Rnek BRdlnol®ld e s SelliFED AR} B gl

enbodi menigameriirofaci ABIGN-2tih ehat puepidr Brligh@cntsdd il Bedndywitey ®liopaofal of a
di sease or to slow the progression of a disease. The term "variabl e
regi on" Taymbey af sralpacyorsves in & df wilf be anpseagadithat whegrhalsngthed pmpenasd or

| i ght chaj t. i S, | ved, I n.bindi. - ' 5 nt i .

var | abl GBS A BB AR tREIh O YA RSO Fe AR AR e O ARG o cREe
respact iid&ltity oA ta Bhaill neg cqil ikiodyanges ecialsbgucheyv@estitiiof Bro L. ruslesy es, with
each domai n _conpri si n% four conserved framework regions (FRs) and three

hy per varspegifieal yestaterhatheriires pll % saeno asidsequegegddensity wdluesiaspd/hdrgimaidl ogy, 6t h
ed., WH, . Freeman_ and Co... .page. 2007)) . A singl.e WH donmai n._nmay be
suf 1 oi SRR ERR MR P s ARt RN po@eRhR ifie HABTIS s BB v

t hat bi nog@a@articul ar antigen nmay 10 be isolated using a VH or VL donain
froman anti body that binds the antigen to screen a |ibrary of

conpl erment ar y'hyiterm "piarmeneatiesd formadgwat’ oy epharmaeaticad cgmpogigen olcftvtost  al . |

J. |3Wm np(%leparagﬁso(l)l: vgl%gﬁ 18581171 S &19%%}1;% (t:(]) gerrhlsltotﬂe %}oloagliéafl aé\%%;[i%roef a%%gfiéezéfgr% ?eng 1991).

contained therein to be effective, and which contains no additional components which are

unacceptably toxic to a subject to which the formulation would be administered.
A “pharmaceutically acceptable carrier” refers to an ingredient in a pharmaceutical

formulation, other than an active ingredient, which is nontoxic to a subject. A
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The term "vector," as used herein, refers to a nucleic acid nolecule

capabl e of propagating another nucleic acid to which it is |linked. The term
i ncl udes wheowasssis as a sel f- 15replicating nucl ei c aciPdTAtSemaedses as wel |
as the vector incorpora 0 .t he,genaone of.a host cell into ich it has
been | ntipgTstic H PRt b P e BT P P R PR elbr eesi on o
nucl ei c S@éyﬂqiz%rt&pmbﬁ,lgn{,&ey are operatively linked. Such vectors are
referred to herein as expression vectors." 11. CC]VPOSI TI ONS AND METHODS
20l n one aspebte, tetnhéproprpgain p@trvertesemb‘ehlsm kmlpamte 9, 01PEXRdi onENARIC-1 Eg8l t s

obtained wiith anti.- PCSK9 Resul bt ai ned i ndi cate that

T ook st bt tetirs Sgrvief bR SR G R et et ne B Brtaicigt o
pr event i QnigfatdsqdYChirdhsh BndPdBats (g a8t dn@Rats ), DBt EStHEAEscABARRSY T dh& t hat
adm ni stration of "anti-PC 5K9 anti body reduces total LDL-cholesterol |evel

in a subpmeencoAgesscsi ﬁlgll-lyngtﬁ’,(‘iwsnmmsmﬂ)BdS@ agfwdllve anpdent ofdH;SKS thdescri bed
her ei n, vi.de 25i orta perafl) grtlc d(\)/fglﬁo tic a(ggents for use in
Carget | B PRI BRCCREb M &1 ohars Sagtr by GeGMPAZRS| ost er ol

rel at ed (QhgONASI Srring variants df PESKAI P o€ %'\ﬁﬁ@ﬁ@ or ﬁlelﬁh@h%ﬁg erol rel ated
di sorder” includes any one or nore of ol I owi ng: hyperchol esterol eni a,

heart di seasélhertetnatiCBK9 sytndtyd e “bldlcgblet wwlty’bof)]h@$1§29 Frsanstd hhrsmamel,udes

Gy o dBRONE) Heriai PIRE SR eaitin AcioBgmarty PLSR BV Ip R b sy
total s %ﬂ#@s‘i@ﬂo‘%ﬁﬁeﬁcp& bifd %’@&Lﬁ)gtrétplor réacE %At ﬁ%ehﬁﬁl%ﬁ[ﬂlaﬁ§ ’thee[lngl‘()%k@ﬂ

VLDL, and/or l'ow HDL. Sonme non-limting exanples of primary and secondary
dysl i pi dEtIVl&i}SOﬁH’@SK%w”thbeblﬂlt}efaﬁEQSK&fdignditD ahDIL-PGPKS (ADLRYodiy certirt her

al one, i n. conbi jon with nore ot her agents include.the

met abol .@@Hﬂ%ﬁé’ bipdoiogua siapesy Lo orests Id?la%e Ib%e% litus,
fam | i aleapamhard pes dd tgg{a es HR/HLE ﬁtglofm'fg ROLS WGLUREL} Heihaunef am lial
hyperchoe] esterol em as, | nc heteroz gous hyperc est ero em a,

hondsy g cavsildbyipgrod Hmﬂmzst larcottein mboﬁamﬂts ghe delfoghi aeivip oﬁPC PEPrindledas ik 100;

pol ygeni ¢ hyperchol esterol emi a; rem rermval di sease, hepat| c || pase
defi ci e@@lyaggﬁﬁ de cEease K mpan,o IoDIahtyaélf I§%he I et ARCdiERSs by

| ndi scr ofiBBica ORI PESK S AL, AL AbRIKOSh Logen AR RIBRL DR

t her apy, and thi az retics; nephrotic syn
renal fahatus evaﬂ@bﬂ&hb bgldSO iy)ldmoml;bj &or. IIﬁ&EMalbiehibadtjnehltsf tedsiol®gicgl e;cnogﬁaf
st orage di seases, chol est asi s, megagéalpl nsul i noma, i sol ated

growt h W&%%@cwﬁ ﬁlieélhtlgty oBRESKP & Aeredss H{?&@wum FRghssderyedable do bind”
Ant 'ZOpqgilﬁdntﬁ%@ghlﬁ%nﬁ)%aﬁﬁénl?f %1(;'&%(18&{1 gct?\%ﬂl @P&I@f"mcludes any biological activity

resulting from PCSK9 signaling.

“Single-chain Fv” or “scFv” antibody fragments comprise the VH and VL domains of
antibody, wherein these domains are present in a single polypeptide chain. Generally, the scFv
polypeptide further comprises a polypeptide linker between the VH and VL domains which

25  enables the scFv to form the desired structure for antigen binding. For a review of scFv, see,
e.g., Pluckthiin, in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and
Moore eds., (Springer-Verlag, New York, 1994), pp. 269-315.

As used herein, “treatment” (and grammatical variations thereof such as “treat” or

“treating”) refers to clinical intervention in an attempt to alter the natural course of the

30  individual being treated, and can be performed either for prophylaxis or during the course of
clinical pathology. Desirable effects of treatment include, but are not limited to, preventing
occurrence or recurrence of disease, alleviation of symptoms, diminishment of any direct or
indirect pathological consequences of the disease, decreasing the rate of disease progression,

amelioration or palliation of the disease state, and remission or improved prognosis. In some
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10useful in preventing or treating atherosclerotic diseases, such as, for
exanpl e, coronary heart disease, coronary artery di sease, peripheral
arterial wWDsersss313t r oke (i schaem ¢ and henorrhagi c), amgras2pensteEps s, or

cer e 0¥ SRR S S AT TSR el G0 o

usef ul itRe pRGHREIBH of BEiskdssk of 1 nonfatal heart attacks, fatal and non-fatal
strokes, certain types of 15heart surgery, hospitalization for heart
failure, cheskhegeinn vatiapktregian’somivatialle domani’ sefgrsdo thndhnarin ohrmangibady ul ar

t _of established heart. di such as_.priog, h ttack,
oror - ndset Soigerfih iR OnaCR fadth B BoPheaiulhr “hrootebedbiBites
In cert ajmnheRodcRBRLAd lifkiehant(VECIOV BN Reg &) anthaiet hatddessdrhiped

herein can b'e ‘used to reduce t he ri sk of‘ recurrent car di ovascul ar events.
20A. Exertpivasynifansirad@eSKaithAguch dothiamscomprising] founsrasears pkramewbiek regioah (HiRon

provi des i.sol ated anti bodi.es bind to P 9. ertai n enbadi ments, an
Pt - pocied Tt P b PaoRs TBERKs (St Forfyndteh abRabELpELE CEng event | on
provi desyaf I%Qérhaféﬁ%@o.aﬁ%'e@@qm(m. A'sﬁﬂg[wvﬁtorkiaéémaﬁ%aﬁﬂ&ufﬁéﬁé&% four,

five, or six HVRs selected from (&) HVR HL conprising thé amno acid 25

sequenceoofer Sa(gentbiNGng speSHPitlyD INGh@nwre, SE(bddiesN@rtDind § pirtieMRr dZigenmpryi Si ng
t he am no .aci d seque of SEQ LD.NO 4; (. R-H3 conprising the am no

aci d0s Jﬁé?@@%ﬁ%&@%%&%g%% frm%ﬁ@%%%@% P én%%ﬁnﬁg SHEFH? sequence
of SEQ I3 NP8 cGhpREhtal W of VI BdmAMR ke C@IN | Sdeng ot BErEIhS S AC1d _
sequence of “SEQ IE) NO 8 or SEQ ID NGO 26; "and (0 HVR- g?, conprising the am no

aci d sequenaeel.d50:SEQSRD(NO3Y, CISEG B dONatle 3SEQRSB628 090.11, SEQ | D NO 12,

SEQ I D NO 13 gor SEQ.1 D N(O) 14. . In one aspect,. the invention_provides
an anti -PCSKélofa?ﬁ?liﬂE?o toglg W%%@l&irﬁ?qr&/ﬁsa% ¢ pdd ?Cgi]e qappblepf (F:)o risin
& Lorfd PR np g

the am ' LD Y g '3 e ()
e 1 SRS B, O i SEOTUEI ol R AR el
2012/50883(1afaGi¢ W6t htid660aErd-MRydBastbeorpediai ingprpdratedrimtoahagindneafudose of

SEQ I D NO.5; (d). HVR-L1 caonprjsing the am no acid sequence of SEQ I D NO 6
or SEQ 19! Nesovhigheyt hpspeepanteesipsed. SEeiirIR Kectariarrocaneblg ok digerding dhgxpegseiopp

520 10 1o BT R e AR R vkl R R RE G,
SEQ | D Nexpsssion vectors.n one aspect, the invention provides an anti body
conprising at |east one, at least twd, or all three VH HVR sequences

sel ect ed from(()a HVR- HL conprising the am no acid sequence of SEQ I D NO 1,
SEQ ID Nb 2 dr $HW%:‘WQME@%@ conprising the anino acid sequence

of QID NO4; and (c), HVR-H3 ¢ rysing.the am.no acid.seqguenc 0 of SEQ
’D NBs. 1 i dhenEamsht et ra SRR P b PR SR R e
ani no agCRISE futaRs OR SR dbkiMNG iRdictd tiai BIdeRImgddIesicaRRLivity HEPESK I hady
conprises HVR-H3 conprising the am no acid sequence of SEQ 1D NGO 5 and

HVR- L3 cotpgtCSKhentitedicandads tag pugverpnen cedugfioSEQ-PERN addigp@thdemdis10, SEQ

ID NGO 11, SEO I.D 1 12, .SEQ | D S D . 4. | f th )
broodt maleEonYC St i SR P TP EORD ety S EhaliiB s dn
sequence @bjeeEQA¢dardie:19, PEMB btiksaRIof $ha i védiRnadl Qe eSS g of SEQ

IDNO9, SEQ ID NG 10, "SEQ ID NO 11, SEQ ID NO'12, SEQ ID NO 13 or SEQ ID
NO 24, angormR-thiTapautipaind dragnastie agerithtor aise th terggtiegpatholbgiSHQonDitiNG 4. I n a

further enboagi anti body c ri ses (@) HVR-HL conprising the am no
aci d sedtigift edg‘?%%%%%j K& © 81%%@? RO, FI)SSEQ ID NO'3; (b) HVR H2
conpri sing thg cafdiRenMelthHedHentes®roERiddRi R MNOiblu R dnt Sne MRS ! the
conprising the am no acid sequence of SEQ I D NO 5.
following: hypercholesterolemia, heart disease, metabolic syndrome, diabetes, coronary heart
disease, stroke, cardiovascular diseases, Alzheimers disease and generally dyslipidemias,
30  which can be manifested, for example, by an elevated total serum cholesterol, elevated LDL,
elevated triglycerides, elevated VLDL, and/or low HDL. Some non-limiting examples of

primary and secondary dyslipidemias that can be treated using an anti-PCSK9 antibody, either

alone, or in combination with one or more other agents include the metabolic syndrome,
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I n anot her aspect, the invention provides an anti body conprising at | east
one, at least two, or all three VL HVR sequences selected from(a) HVR- L1
conpri si ryotzhe/msino acid sequence of SEQ I D NO 6 or SE@CTISkd1/Ds6505)
HVR-L2 c risi ce.of. S D NQO.8 or, SEQ 26;
ana (o) TR B Fol PR R RSB L hoRh e Sk ey PN S 1 o
NO: 10, 3@?31'0R)l%@r%iemlgﬁ%dlﬂlﬁglé@mzﬁg@s F&&@&@st&éle%@hbﬁo%ou@‘l I'n one
enbodi nent, the antibody conprises (a) conprising the am no acid
sequenc dypércBa el anda.olamiliabEcier v aNQoplipgispteMR-100; padygsnicsi ng t he ami no
acid se enc of S D NO 8 or 26; .and HVR- rising the
o no’ adb B SEIRuRDE T TaBaH 5Rey 6 Jissis. TR 6 Sk K REG | b

NO 12, S;;E@)ﬂd@'yl\ﬂ@a;@’ oPthe P61 Wikg S ﬂiﬂlscretlon hyb&hdRiNB! dragPRetudirdn

anti body of the invention corrprl ses (a) H domai n conpriSing at | east
one, at dseagn anw;p);rogﬁstnatherapbrr@ea WackvR a@léqhnendeQluseicemeedrdtuc@mc(rpmeHVR- H1
corrpr|S| the aci d.sequence of .S I D NO 2 or .SEQ I D

NO B ISR aD Gt s SRB R, AU B ee G Sh OB R ng
(iii) H\ﬂ% ﬁ%nﬁom&%sﬂga&&n@%lﬁl%muﬂ@ol%gjigélgt%gég;%ﬁd orelddiiRBeP Inaci d

sequence selected fromsS omai n conprising at |east
one, at dledst-indwogd kqpeatlglytm‘rdemla\/IAIﬁNPCSKauenlmuhessbbadteddhefenmmn(amo HVR- L1
corrprlsm he ami no acid sequence, of . SEQ ID NO,6 or SEQ I D NO 7,

HVR-102 d’égﬁ‘;‘j ITSRTREIREG CRHFHE'S g’glile&"%%@&i%% a3, BiED 350 ‘"’3"18? %%@apﬂg%é) 26,
and (c) ﬂé@sééoﬁﬁﬁ?rah%éﬂﬂséag@ @%ﬁ@al@?ﬂeﬂaﬁﬁ%?@%ﬁo@ (E&ha%%@c bl NG 9, SEQ 1D
NO 10, SEQ ID NO 1 RO NG 13 or D NO 14. In
anot her hespedigic), raegmmpennbms) or pasrelvmdmu]andmeﬂse Iamﬂycm@cmonay sgndiane,HVR- H1

conprising the am no acid se ence of SE R- H2 caonpr.i si ng
the ani W%é?ddaléglﬁ%%ehb‘?e opdiaents, t ge?nth@lgS@ a@%ﬁ%@l?ﬂs@%@ﬂ%@@% At
acid se I (

sequenc euéo SE%ET%E%GE% SN? oll—lﬁ%?%-ﬂ h%M(t: g&r{% ;klk iﬁa%g E%Lfé(ﬁia%%% tgag%efg:jg %%I%%e()fof
SEQ 15D I‘H@aﬂ@urgatydh(éﬁp)tahﬁﬂﬁohifotdmafprfaﬂnra,g:haﬂ paini m@aamtsiwsthdpnamdseaxé 4id@rl D
NG 9. In anpother aspect, the jnvention provides an anti bhody conpri.si ng (a)
HVR- HL ﬁ%wae?%r ﬁtVﬁ%tSé’ﬁ?%‘ée aks %é Iskfddisa’ dpeassserh ps ger heart pggeky paor peart

conpri si | ng
the am nglgga gngg%tgj%ﬁ ﬂﬁ@%&#@%&@ﬁ%@%&’&%@%c @c%ﬁeﬁg& eaﬁ%rri no
aci d seEKLatfbodQahdni¥Biods d¢e)ibt/iRreinZat dosddsiomeduch eheasknd redin@dnt
sequence of SEQ ID NG 8; and (f) HVR-L3 conprising an am no acid sequence
of SEQ |erdigyaserlan qyenisot her aspect, the invention provides an antibody
conprising (a) HVR-HL conprising the am no acid sequence of SEQ ID NO 1;

b R-H2 cogpr ce of SEQID NO 4; (c) HVRH3
f:o%rpjrdlvm ng th‘gpalm%n%%a[ggﬁrgg} %%%%%eﬁg)guggcg | D NO(SD (d) HVR- (Ll) conpri sing

t he am no aCI I4 .Sl e am no
acid sequencego?g%%%&lc% %%ﬁgﬁ}%ﬁ“}\@s 1%8%3%&%}%?%’8&&% 1ja&%ﬁnd(; {’;ICI d
sequencecethinImaBold i@, aihhntlimmﬂﬂ@bdyaﬁmﬂﬁlhtesfPhEKlqaCﬁﬂity on provides an

anti body conprising (a) HVR-HL conprising the am no acid sequence of SEQ ID
NO 2; (b) HVAR [9pe axnephs fhsi IRYentior PEaHidRs aaent-Retubaibody capnyiyine ndeast opg)

compr si g The k1l AR ELG AR PRUED R R DRl gl g

t he zgmi %@qwleOBSEQQDWOQf SEEQD MONCHEBE@MD NGB ;KR VR-B2RBmpEkiAg N ani no
acid sequence of SEQ ID NO 12. In another aspect the invention prOV| des

an anti Botiyo @@drﬁeqq&:nefgof(%E)Q m&l@ﬁ} @dﬁwfiﬂ3rr@mmemrfhmmm agikequerneof of SEQ

30 R R Wéfﬁa?ﬁﬁ% e PO e el s TP B Repa Oty Simdy

conpri siNg:7% g BVRIQ @i uemmdﬁcuﬁ&@lé@emsm 1DENOHVEF $12Q G0N0 261 NY
the anmino acid sequence of EQ 1D NO :8; and HVR-L3 co r|S|n an ani no

aC| d sequdibdI¥R- nmmishi@ tha minorpcithwghence a8 E&ID N, iShke r'gi des

' | 2D eSITRRO H0nR BT TolP IR NC T ence o 3\%"“9”"6 oo

2012/ 088313PGRIoHSEEHLY, %@ﬁ%t@ﬁ?rd@éy%‘hnn(msﬁﬁﬁm‘ﬁ%dy@@i’ﬁphﬁh@ﬁxt}WR@m no

aci d sequence of SEQ D NO 5; HVRLI conprising the am no acid sequence
of SEQ I®onmosing ($)eVRRI EQmebﬁpg ﬂm angine heidapdueocaef TEQ &g Npd eSBR 1BEXD12D

NG 8; and JFd s N:53 SUPR 8] O BTl 9 £hid SHUENESrEPNIANG 14
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5In certain enbodi nents, the anti-PCSK9 anti body is humani zed. In one
enbodi nent, an anti-PC 5K9 anti body conprises HVYRs as in any of the above
enbodi mrerwe,20evd831ar t her conpri ses an acceptor hunman fr acemsek,1/066593, a

nspoct . ThhRa PoReigtet IRERIBNG o Breny R IR red FRUGET stineshain to
(VH)  seqi4ans 8cilavdrac@éf $Fash NGKior $EG ITPRY: 7,180 VRALA cSaphisifdhe «hifle 98%
99% or 100% sequence identity to the am no acid sequence of SEQ I D NO 15,
SEQ | D Noidi®gqusEQof BEAMDINOGY orSH 1D N29:7and| (f) Id¥Rtlad eoreprirdry the atsno acid/H

sequence havin I 9Q9 % P %~ 94% 0 694 % %, or
569 1 derenigecgre ERAB RO SPRE et Sbg D hgnasrRr N P TR R

i nserti QRSEPID te):e4ions relative to the reference sequence, but an
15anti-PCSK9 anti body conprising that sequence retains the ability to bind

t o PCSK9. | n lpent aspecte tHeadvantioh provadaseinahntibddylconprishgatiqast aei ddedsatven, been

bstituted,, i d/ del et i D NGO 15,. S | D NO.16, SEQ
NG 17 ordral N BN St Srded fow P Renl SomBaNaE MRAT BAGe
| nser ti Qg yenE oflehOUDNG: OSLH 1D ROEE! QTS 1BWG R, e MRSk frishn Nt he

FRs). Optionally, the anti-PCSKO anti body conprises the VH sequence in SEQ
| D NO 15mife&arid Be@e@nNO I Q SEQO:B;, NG TYH VAR-H3rcoS8R@sinD tINGiRino acnicdeqatinag

post -t rans] at j.onal di fications of that sequence. parti.cul ar .
erbddi mHOE] mﬁ\%gﬁh% dypent. thganighody s enrrordVBaf Eoiricive e 8RO

HVR-H  complch5ided of BE%@ 0: ACh dnSRGHERES AN SFR ahPodiY ¢ epréEQ{K/R-H@ 2 or
SEQ ID NGO 3, (b) HVR- conprising the amno acid sequence of SEQ | D NO 4,

andt 51 c) ddﬂi@rﬂs?lgcthmmir?i an'%i ste&eemer?ﬁﬁE?dD_d\I@eﬁqmgﬁRdtzh SHEprishdNGe Emi?fﬁali)qﬁcé

anot her aspect, .an anti - ntibody is prav , erein the antibody
conpr | st BHePQrBNOVaSEaUPoM Rt SRR BrL R U SIOELE S+85us N6 5 Yoo
93% 94% / 0f 9 U 0% - i . 1 No
aci (8 seq(glﬁenc Y% SqEébQIIZl[é)Q fﬁ%ﬁﬁe&%’@é‘l 1%[5 ﬂlﬁ%gll{%ﬁ&gégﬁflbgs j 101 ﬁéﬁgﬁp%gﬁ%ﬁ{gl
SEQ15D N@nida acitl sSEGntELMNEQED NG 5ScHVRAL cembridhgrentasinaaditl sseguenckSE@Vi ng

| 90% 91% 92% 93% 94% 95% 96% 97% 3098% 99% i d i
cont o1 ndDINOS, SEG RO 18 SQ TS LR REQ TN (RSB SesT of SERIDRREH or

Comori o RdTRYRINY CorbHislIE IR SRR S PH) N O | ARl S AR ORCY
enbodi mehé sntitedy obapriad (1) HURIAI asmposiag ihdsintiay ecibeaueacthst SEQUR MO I nser t ed
and/or deleted in SEQ ID NO 18, SEQ ID NO 19, SEQ ID NO 20, SEQ |ID NO 21,
SEQ I D @QPNO%EQS%@ QING33: (bthgrﬁaiCﬁm@ﬁﬁaa theerpigo agidgequgpce of SEQ ID

2012/,08834 3P 66593 Ry i apsiH Qp.4el eti
i ERAIPER O AP g B 00 s
anti body coniniasethet $8PedtLths AHERAGEDIoN ASEQ hiditNBy cadBpriSEQad BasNohd 9t [SHQ | D

NO 20, SEQ I D NO 21, SE%ID NO 22 or SEQ ID NO. 23, including . .
post - t r 4r8} ek albihadc Vi HiVR sosupesss sdlectedipmyalldRcb! compesipa theiasinapcid

eroos T 05 oTOROIRESD S0 1 B 1ASE R SHE MR,
(b) HVR-JfZBPIPNGES 8gSEQEDANONG; atd () SBRIENCOnDiisBEd &N a8idaeq R bD
020 20 S\ SUFLLR BT Shng L amno gl doseduence of SEOIRIDS.
anot et @OREn oRLCARRISIR ANbLRPDimirReLLIHIES: QHAFHEHD i ABLERODY
sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2 comprising the amino acid sequence
of SEQ ID NO:8 or SEQ ID NO:26; and (¢) HVR-L3 comprising the amino acid sequence of
SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13 or SEQ ID
30  NO:14.
In another aspect, an antibody of the invention comprises (a) a VH domain comprising
at least one, at least two, or all three VH HVR sequences selected from (i) HVR-HI comprising
the amino acid sequence of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:3, (ii) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4, and (ii1)) HVR-H3 comprising an amino
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10 a VH as in any of the enbodi nents provi ded above, and a VL as in any of
t he enbodi nents provi ded above. In one enbodi nent, the antibody conprises
t he VH amsiovihizssgiences in SEQ I D NO 15 and SEQ | D NO PLEjuse@speesvs vel vy,

i ncl udi ng. post - t |.at i ificati h ]
enbod b Sl rH OB RITE O SO adt 4R T8 BB R e B v 15
and SEQ k43t N6, P all HGSOCELHVRI s¥quenbéd sefbicid RS 1) HVALS N @bnpRgihg MRAnhin6 akidons

of 15 those sequences. In one enbodi nent, the antibody conprises the VH and
VL sequengemce af SEQ IDINQIO @ BED SKELY | (D) NYRD.2 comwpisimgithednyinoianisl segiange

ot boayToablf RELs PRSEQUBIh A Sl ERAEL SRANERERR i RG-SR0 PE No
P21, 5r esyIRs (b WY, SEOGhWIH NG, seetiptNens! skhapatomedstpaptvons @fsedase

sequences. | n one enbodi nent, the antibody conprises the VH and VL
sequencasOild. 20 SEQ I D NO 17 and SEQ I D NO 22, respectively, including

ost-transl at.i on nmodi fications of those sequences. .l.n on di ment, the
Dot body comphrBabet Racay ey horbughERe ey R poaEerT NG 5 TR TG | b
NO 23, r@aReiinsRd ¥midone]dudh P88 SEO®NSOAL @V RIBI bhhpALihORR Jafind Rage

sequences. I n Certain enbodinents, functional ‘epitopes can be mapped by
conbi natsequeake af AQAP NG ¢ a0 ViIR-HI comrissngptho emsimy acad swpubinazatf GHQID NO:5;

al ani ne- s¢ i strat.e can be ysed to i ' i i i n the PCSK9
prot'€in @hﬁ?’%ﬂg chppasEaty FIYPO A é?%fl?f‘oﬁ#dﬁé NP GG LR coBweivge, 1 n
certain @ERAHIRI Squle of BELAPANDS AR A1 FRILPD ﬁgmgr%meﬁo fhgucture of
anti PCSK9 anti body Fab fragnment bound to PCSK9 nmay be erployed to identify
t he epi tsopesice bASHBRADASQECtIn ahdrber aspenttho mveniooi plesidanamaitiboddyompasingi nds
to the s pjtope as. any of. the anti- 30 K ti rovi ded. herein.
For exar‘@nlgy P Bty ng Rrafidscauercaft 5%&3 ﬁ@rlpaﬁﬁ\é@ﬁ% FRARPTH s t o
t he sa i . k i ; LSl EQ
1D NG 18 g B S P AT B 5 b P R Mg R S ol
ant i150dySE 1Ip NeY:5 pglol HVRaL 1 wonghsising thdemsanreidepgtape oASEQADAYOI 7 RG FHKR-

anti body conprising a VH se(ﬂ%%nce of %Eﬁ | D NO 27 énd a VL sequence of SEQ
| D NO 20-2 (OMRIEHRENR 2Rt hesqpsnce g SEIE DY 924088 $0) 3PGH LIS soees93

ant i body,_.i: A\ i k¢ i . i -

o1 boay s AR GRieBnAA0 INGURTRRR PR, GRAA SN BBy o
| D NO 2 leonlphis@r(h e WReH D odmpE$ihg theaamiantitibaeyichse pf SEQ dBNO:haib) HiVRISIX 0 t he
sane epitope as an anti-PCSK9 anti body conpri si a_VH sequence of SEQ ID

NO 17 arf@privingdbgtiapesciskseaenee of NERID NQ'4; ﬁC)éggBéﬂ%C@mmgr@ﬁta@,m%wd

ant ijody, .j ' t\agiz. b t it - [ .
ant izl?odySe %erlrlgé ?§$n qg W‘%g@ﬁgﬁﬁeﬂo‘g&@%%%hwa%h‘g&&a%@s%tééﬁe ce 8f7’SEQ
| D NO: 23¢) HVR-L2 tomprisin@gpediino héie sequead ¢fSE@ MDWOE sarain NV R-1PCSK9

anti body, or_antigen binding fragnent thereof, that binds to human PCSK9
conpet i tGOPBIPINgGiANRMERY a@A scqreneel SR IDAE:E5 Inoanedve pinseld theapeniion| n
certain J : T e N rm i | SA
nesay. FapTaS M Boar SR ME YGRS Ch T RO o Br Shoab),
bi nds t NOCSKD FVRIIEL Edrhmedivg e tabhiddadd bdquBheskst SBY ithody 4 ceyPAVRSH3g a VH
sequence of SEQ ID NO 15 and a VL sequence of SEQ ID NGO 19. In certain
enbddi mEeryrisag thivempedyid ssqapenee ol SHCQIPANOpi; hdisH Y B-IPcsspapréastrgpiae iafiingedqjd wi t h
an anti-PCSK9 apti i Sd VH se nce.of 15 SEQO | D a VL
Sequencecdrrees PEORBNGT Y BURE Ao B AR AL wohPsiiviss &SP 0%ie
that bi nag (HH PRI con@iBet dni dnghy avdtsbgacest SEQUSKED an! iIbahthe aspict, Shrg a
VH sequence of SEQ I D NO 16 and a VL sequence of SEQ ID NO 21. In certain
enbodi mapvantionpravddsis aptibedymosyirgg (ehidVRoHhgempasipgdiangisarpeidisequeary wi t h

ti-PR ' i sing H f SE . VL
e quenced or BEBNd: N B hibfisfe b ARt ST SEOIRG A1 ©
provjodedyVRa3 Bompigsih©thR@RlRo §QaR&fuchéN S SEQMI N@B; @) HVI?@'&SH%E%BFQW

conprising a VH sequence of SEQ ID NO 27 and a VL sequence of D NO 23.
| n cert simnne piddeqrsnesotl T ARNGdde) HY Bl dveowdisingdlhe snmgscidscaweneppf ope

wthin of descr.i bed herein. In certaj i,ments, an
ot 1 boay i ARSI 8 FHEVRor T QRR S e S B s e & SEAgRIRE Thsio
conpr i siagthRMdpectaticdsyadhibn hbRVRIES aR hntibiBTodpri [AVROQ1 86hprisiggRnce of
SEQ I D hK224.E?n certain enbodi nents, thé f%%c??%ﬁ%l and/or s ruggural

epi t ope apfinancidnequsodyofaicd 1diNgg 1t &) HVR-H2hscemirisorg thaeminessid ssgjuches ob238 of
human PCSK9. In certain enbodi nents, the functional and/or structural

epi tope of an anti body according to thi® invention includes residue A239 of
human PCSK9. In certain enbodi nents, the functional and/or structural

epi tope of an antibody according to this invention includes




30 residues D238 and A239 of human PCSK9. In certain enbodi nents, the
functional and/or structural epitope of an anti body according to this
i nvent i orwDrelungex3r esi due E366 of hunman PCSK9. | n cert acm/usadiodsesent s, t he

functio r a i of . anatlbod r

| vent Lo NG ) MR N BR e Rt hela0RRY oE SR SO dohRe .
functi onal commeH st the bmedddodd sc@REARRE SBD BINaN.I(BPdYRACE edHpiEn ﬂ’letaﬁhﬁo

i nvention includes WO 2012/0 8313PCT/ US2011/ 066593 r esi dues 66 and D367
of humaracRG8KIencE f SERIR NOctrisnd (HréhMR-L3tdeaprismgtan anano agid sorucaeerafhL al

epi topeéél%}jan]1 anti body according to this invention includes residue H391 of
human P n certain enbodi ments, the functional and/or structural

epi t gpe of ann%eﬁalia@ﬂ%omvzsdmwmh@@émaﬁtmbagnig Rndntsddude snd &abstHRSntE366,
D367 and H391 of human PCSK9. 5 According to anot her enbodi nent, the

f unct i oreal anarR{J €9 strbody uompn@plﬂ‘él&eam aap o&tiei abodtyerab@bmdntngmddutthnrs

i nvention includes residues Ed H391 of hunman P ‘g In ce tain

enbodi meRPPIISeTAR 4CGrRIPY RyHan %?W s¢-Fol DUPAR Rppae RIS S Bne or
more of Y eshdeesndedPamAxtk, E366, D367 and H391 of human PCSK9. In certain
enbodi nents, the functional and/or structural epitope of includes one or
nore of resi doesotheasp@2.35, anASEKlSKEBﬁﬂqodD%ﬂlpm@esaaricbatnB@ljalmiiatmlmfmdanESKQ. I n

et 1 Bocy VROCEHTRG G Fi IS HUlnt [ eriph Seeh E0] 8% 85 B e 9B chraue
Sel ect o o ABhliR QAR £ARS ko eq e RRACEEIRO. vs)aggab NeaRE seer

resi due sel ected fromthe group consi stl ng of 38 and (iin) at | east
one resildueOsiEl (ﬁcStEQ:IIID Nﬁ)ﬁZT hb grieuwenceashsits, ragVHfseq\Eaﬁde Bavin g QB 4st 90td, (i v)

t | t t f E366, D367,
Tae0, 15180767 alky 4805 Fhrned Mabile B S o ﬁgl.ts@gk@ns (#€cer tain
embodi MR R [ MR IADn @R Ol SLHRI: i, ER) HORSRAPPLLSER Bk un! 1O

three fOUI‘ %tl ve SI X seven el ni ne even t 1 rteen,
f ourttbee ranﬁrP(éSI{9 adtitode chmpticng rgit sesctheastain®Aabikil/36 bild23 ?CS@QB dn cé34i,
®B42, E366, D367, 1369, S376, T377, 8, F379, S381 .and H391 of human
PCsko.  Zmbedimeniy.ereial ashiact apinp ﬁ@dﬁcﬁ@\eﬁm@a Rubsifpteh inscpedspas/ el Hedip

acoor di nt i Y. 81s e IRONE, %é@@ﬁ?]nwomEalﬂgﬁ@%bom@te& | ERAtmens,

i ncl udi ng nerlc i ze uman antrb I'n one enbodi nen
anti - PCSKBstamﬁcbﬂspﬁiyerhSnsﬁl or aﬂém(bﬂd)ycdrrlﬁgﬂ@diﬁs,ouem@ the &IV (i3 thedlXs). scFv,
di abody, or F(al302 nment. I n anot her enbodi nent, the antibody is a fuI

| engt h™ 4PRtiEHY, th%argl pC K9iantibedy qogurisanihr N&W%ﬁn@tlaéﬁ%m Nob SEQEY or
| sotype 3§ 1%6{;}39616 ﬁéhﬁ St&vseé(g n]go 0(51517 *}gauaﬁ‘ag%%&v tra%@laﬁ%dl If%ﬂ@agl%p%bﬂﬂgty

according to’an I'ncor porat e

f eat ur eseqednogl kn Dparticulgoomibiodahérothe &H daagridcbede, ltﬂoSeﬁtre@HSfR:h-saebteh ow. 1.
Ant i body Affin 30l n certain enbodi nents, an _anti body provi ded herei n has
a di ssodiami (thé/é?ﬂgIt 1 gampirigy thyy amino acid sequence of SEQ ID NO:1, SEQ ID NO:2 or

SEQ ID NO:3, (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4, and (c)
HVR-H3 comprising the amino acid sequence of SEQ ID NO:5.

25 In another aspect, an anti-PCSK9 antibody is provided, wherein the antibody comprises
a light chain variable domain (VL) having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO:18,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22 or SEQ ID NO:23. In certain
embodiments, a VL sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,

30 98%, or 99% identity contains substitutions (e.g., conservative substitutions), insertions, or
deletions relative to the reference sequence, but an anti-PCSK9 antibody comprising that
sequence retains the ability to bind to PCSK9. In certain embodiments, a total of 1 to 10 amino
acids have been substituted, inserted and/or deleted in SEQ ID NO:18, SEQ ID NO:19, SEQ
ID NO:20, SEQ ID NO:21, SEQ ID NO:22 or SEQ ID NO:23. In certain embodiments, the
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<litAM <100 M <10nM <1 nM <0.1 nM <0.01 nM or <0.001 nM (e.qg.
10-8Mor less, e.g. from10-8Mto 1013M e.g., from10-9Mto 10-13 M. WO
2012/ 0883yBRaR/0887A611/ 066593 I n one enbodi nent, KecCraseeasesses by a

radi ol abe ant i gen_ .bi ndi ng assa Rl A) .perfor j .he.Fab version of
ot | oGy 8o AP S AP RER Bt gh SN BT BN 6fte 1 BR PR ng
assay. Joptitnaiy thé Adi-POSRDTahibddy @mprRBSthE ML &Qhée SEQMEAROFRISE ID
equilibrating Fab with a m nimal" concentration of (1251)-1abeled antigen in
t he pred¥ndd, BEQADINO24 SBR 1DeNOeH , SEQIDUNOPedredE @ HD N§&R3, intlading @pstur i ng

bound ant i it h ti-Fab antibody- coat | at e. ., Ch t
o ey iRl ot RR Souys P ReE ot e S e
assay, MR FrERCE HVRY ddecvl frol k@FWR(Iﬁh&fngRisﬁ@ @ hinfdFdciBQueRatgd

overnight with 5 jig/m of a capturing anti-Fab anti body (Cappel Labs) in
50 mV scHHQIR NO:HenSE IHpNOI7;6h) HYRALS atrspigsientheyniihoedid dequichée RBRQIN)

bovi 1 i PBS f to fi h t .10 t t
e NN TN N i
pM [ 125]1\]10@']8'&@6[@ RO 10 SBRQATEND: N?@E@ @N@?H,%@(ﬂlﬂ NO: PNSr ﬁQ@DE‘@@:lQT

interest (e.g., consistent with assessnment of the anti-VEGF anti body,
Fab- 12, in Prlestathetaspéct, anGanicRCSIRe sntitody4698vuis8owict98 79 antibody Farbpafes

interest js then incubated. overnight; K however, e | ncubat.i on conti nue
for 141 gl fernl hes .%9dlaﬁat§tpr %é%ﬂm, 6 2o g s PRl | o
reached. . JNBEEAIET In SfErdITMEM! £ (agﬁgo&yrc?,gﬁ)fn@ésrtﬁg VﬁPaﬁd‘@L%@c@ngE&.iR' ate

for i nCLPbatl on at roomtenperature . one hour). The lution is

t hen r erfR(@dD &Nt 15 hed SEQLID MAslse cespeagivtlyt innksling fost-Qarlslétjpohlysodifiadten’ 0f

( TVEEN- 2 in PBS. When the, plates haye dried, 150 pl/wel] of scintillant
(M moséﬁ?\a??ﬁg@wm& ﬁae&%fﬂa?oqh%eaa hecrntgAdy ‘f%prbﬁeaﬁ@s&%ﬁﬁgéf&u%ﬁ‘ﬂ%w%ma
TOPCOUNT [ r C t } 5 t | each
Fab that ol e e P e R St e oL

f or 13se thosccoqueattst ilv endembodigneas staysitibody comphiseothdi Vid ahd VAnatji@rces in

enbodi ment, Kd is_nmeasured using surface plaspon resonance assays using a
Bl ACORE-SH9 P H10:37 BP&&EﬁEDBNQQ@@rQSB?CﬂcYSWe{HCWH&g,qui'%‘h*?aéw&?l, m@@?‘l%{toné 9%

with i il Nty chj - i Lefly,
car boxyrthy PERAS A db SR TpBURINE ol (GRBRE e tiafd ) Tlguuddl o

acti vat SEQUD NOH ethy BEQ2D WO-21(, Zesatatigtlyyinahidinpproepirdysiat@nbladodificat®ns of
hydr ochl ori de (EDC) and N- hydroxysuccini m de (NHS) according to the,

suppl i erth@seisaayenges iTpRac cmpedigwnt the atibadeepiwpisss the Vilead dilupledeesate, pH
4.8,,,t0 a1k~ t LD ect 3 - {0l AUt e
Co. 20h S IR LY b SPOMANDELE LRl AKES) 10l ol kTR igiRoRIdTbF

Fol | owi ngodehequcn&c tih one embaditicgethe dhtibbéy tunsisasiheevH and Mlerty@shctoinbl ock
unr eact ed (grou s. For kinetics neasurenents, two-fold 30 serial dilutions
of Fab (T NP232808ERNP NP3 rysaeatizalyi mebdmamoshirgnsigmnplangdi§easians obo

( TNEEN- rfactant (PBST) at 25C at a flow rate of approximately 25
pl/ mn. %Rgggggl%fl:;%h rates (kon) and dissociation rates (koff) are

cal cul at ed ushRrgrtéin $hitpliencang filnetions ch@bl@edhr bdagHJADhy G eind & AERme( I )
Eval uation Software version 3.2) by sinultaneously fitting the association
and 28i ssesinarg. ol this psesess asembingtorabypninpseanmng ss8teey aen bhusedrie tdeatify wo
2012/ 0883 1.3PCT./,US201 593 is calculated as.the.rati f/ kon. See,
o g crmmgroigrRng PRl RS g B ilaBEHONFich PSR e exconds

106 M 1 aatibodiys. tIR@cBaihfeabRdPhehssTtit dpRSPORNGRIOABEBYNARRY Erysthih@fictuf€odhtit at e
can be determ ned by using a fluorescent quenching technique that neasures

t he i ncriayded antibedy Fal fegmentfioyad tsRepls @ mayibssimpoyed te risntily thegeitapgs.i bn =
295 nm em ssi = 340. 5 nm. 16 nm.band-pass) at, 250C of.. a 20 nM :
anti - ant g sh B R Vg g BB RERRY: 8'nd RS iigPe EmELD gpe anti-

I Ncrpasi PSP GBI pdvansl HéfeiﬁnF&ga@(@rr?ﬁe, eastdieehbdliMmcSPamt mePBd e, such as
a stop-flow equi pped spectrophoneter (Aviv Instrunments) or a 8000-series
SLM AM Nooyited Spelindoiorbe saves enitopTheamdBpBEEK mnghody compaisigia YEdequpnet t e.

2. Anti bo(%%)ﬁd: [BRE: P% and a VL sequence of SEQ ID NO:19. In certain embodiments, an antibody
is provided that binds to the same epitope as an anti-PCSK9 antibody comprising a VH
sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:20. In certain embodiments, an
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10l n certain enbodi ments, an anti body provided herein is an anti body
fragnment. Antibody fragnents include, but are not limted to, Fab, Fab',
Fab' - SH, W0Oa20808831Bv, and scFv fragnents, and ot her fragegnissodeseps bed

bel ow. For.. a,revi ew, of , cer.t ai.n anti body fragnent. dson et .al . Nat.
ved. - o: 1950698 PG mgigindy B b im Y ebr T AR ol Gogrifing o

Pl uckt h'WH,sedld&na'@@f TBRee18aMd QWL“/SBQ%@ﬂc@QﬁISE RO ESIn ¥@hin 113,
Rosenburg and Moore 15eds., (Springer-Verl ag, w York), pp. 269-315

(1994) ; edwdghevs, AWDagahddy1igbrovaded thitdindede detsamgspitensRngDL-RHKS, 587, 458.

bi ndi ng. SHPC R LT o RGP O REnSgsda i i bR 5 8B o

Pat et NQ.ccaif €RibBdRncntd, aRastiREy & Srodfikd BREYINUE AOINERiMe %i&dibeta%n anti-

antigen-binding sites that nmay be bivalent 20 or bispecific. See, for
exanpl e, PEKYaxtbody com@idio® 3 MH dsuenddud 310 B N&):27 aiaa VLIMedguenoe 6POEQIB4
(2003); @c& Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448
(1993). i’abodi es and tetrabodi es are al so described in Hudson et al. ,

Nat. Med. 9: ]Ig%hé_gébeetgglféeﬂwenﬁon provalddGh 8nd PEIKY @rﬁfﬂo@ﬁ?ﬁr%ﬁti@éneogﬁdﬁh%b()dy

fragments conprising all or a portion of the heavy chain variable domain or
al | or draporeni tereof, thiidindsghhumha PO SKQrdoaipettiddymiith aof oanoPthe antibdsocky. | n

certain enbqdinents, a single-domain antibody.is a hu si ngl e-domai n
ant i Mody? ETedn. ﬁnﬁeﬁam\ﬁg}%eﬂgmnwmg@&}Veﬁv@ﬁ?@n@y5? r&P‘&FB‘%‘PS Ryne an

6,248, 51§ 1BN) assay. For cHiHhpIPAHY.crtdiR QBB S8 a ntiBRAS iO¥oVREH &A% bin@E NI ques,

including but not imted to proteolytic digestion of an intact anti body as
vel | as REIKucimpaitivylyreitoabamaRCSKOshtibely on(peisgg aEVHsoduenoe ofiEQéep, as

describ herei.n.. 303. Chinerjc.an ni zed Anti bodi es ) I.n certain
enbodi néﬁ@:ﬁ agd afly ?%HV%%%%Nﬂ)éﬁi Gegaig Wﬂqm?%s,éﬁﬁpﬁwyﬁs PEridsn
chi meri 8 I O Qi : . . ~eand
vor 11 sorn Bt BRI GuRRRIGD SN o f-pedkS uinolBLERRiNRg s 4B KRk ool
exanpl e,SEQ thiN@L27 andadilbedycwo wp SEQED 160 : 200 12 04:24i0 88D dIiREH s 52 Orit IHod 6 6593
non- human vari abl e regi on e.cg. , a variable regi on derjved froma nouse,

rat, harfRfed Rabbings grCTioheHERAN VB Wikt &) atiERSKS aatibsiucepipriatié 2 Human
Corst a9k 1 (IR0 O ArSE TG A S RS,
t hat of dnkiBogyais @rdvidual thixddyds tEMASKI ngpetitibelgivgth dnnaltivRIeS KM tntgieidybi ndi ng 5
fragments ther eof In certain enbodi nents, a chineric antibody is a
humani ze&@Maxsingadyi! ssgysneart SEQAD YA aréa Vntdapenty Af SEQUMRNC; €d lngerigduce
RO U MO LR PSSR ELIY Gl o
one or mntiBoda¢dngir séngdtoWHl s3§udnde WAEEQ TEMIRS;27€ingd .a, VICEERIen deast SBEY 1D DNEB23.
thereof) are In certain embodiments, an antibody is provided that binds to an epitope within a
fragment of PCSK9 as described herein. In certain embodiments, an antibody is provided that
binds to an epitope within a fragment of PCSK9 comprising amino acids 376 to 379 of human
25  PCSK9 amino acid sequence of SEQ ID NO:24. In certain embodiments, the functional and/or
structural epitope of an antibody according to this invention includes residue D238 of human
PCSK9. In certain embodiments, the functional and/or structural epitope of an antibody
according to this invention includes residue A239 of human PCSK9. In certain embodiments,
the functional and/or structural epitope of an antibody according to this invention includes
30  residues D238 and A239 of human PCSK9. In certain embodiments, the functional and/or
structural epitope of an antibody according to this invention includes residue E366 of human
PCSK9. In certain embodiments, the functional and/or structural epitope of an antibody
according to this invention includes residue D367 of human PCSK9. In certain embodiments,

the functional and/or structural epitope of an antibody according to this invention includes
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10 derived froma non-human anti body, and FRs (or portions thereof) are
derived from human anti body sequences. A hunani zed anti body optionally wll
al so conpwp=e12a88318ast a portion of a human constant re@CoMS201N/06650%

enbodi nent. FR i dues i ni zed anti.bod r bstituted with
cor r espantintss TP28ahEER7 PEHeh B Sk rahetfif pRRATERY. AL FuBhaRBHE " rom
whi ch t heEMRIepRdRUTan AhBLEE dc¥@ding t6 s inveRtiSeRERUSs REidLEPBIY Bf RithdPody
specificity or 15affinity. Humani zed anti bodi es and net hods of maki ng

t hem ar @GS4 elnemdrtaia enbodimensy, ifegfuoctaomd] rdderstmnturdteptiope djapswotibody

13:1619-1633. (2008 and are further rj LN Ri net al.,
Nat ure. 59019y 1354 fry Syt oL Feuilon ERRHDAET unEindp aplyrindicSRYga

86: 1Q02% dBRER: {ol3Ber ciBoBtANthd\NRfetional SRFord&lctutal 5?3@&%? anAn88sy321, and
7,087,409; Kashmri et al., 20 Methods 36:25-34 (2005) (describing SDR

(a- CDR) ageaflinigrigfhis Perdhtaom inbukdes desmuesoh23281d483 1 fI@nah PETOKY. desertiaibi ng
"resurfacing'); |1 Acqua, et al., thods 36:.43-60 (2005) (describing "FR
shuf 1§ RgPEhn B aF Pl S o suipel B ans @ 10GBIP S68) PRHOIETNS of al .
Br. J. GRomen348X#e2n369 2990 of MR POLRY, I&riatliAiSsiSeh§Ghe Rlctional
approach to FR shuffling). Human framework regions that nmay be used for
hunmani z anid@n sirndimatiepitope oérmeludes oRSdr moteed resoduch neareMIIOK AB & LI E306, B3dBct ed
using the " t-fit" thod (see, e.qg.,. Sins et _al., J. I.mmunol. 151; 2296

( 19_91%) ) _;anfir@?@wéﬁmag?ﬁéﬁ@- dbEroin efﬂgeme%% trisRiong! WdqleHEEu B htaRan
ant| bOd'cﬁ’%n%ti@ocgﬁicEérﬁHﬂg% R4 BN &Jmﬂris@;bfi) A AeBYY Gl Be1¥aEd REh8he
regions (see, e.g., Carter et al. Proc. Natl. Acad. Sci. USA 89:4285
(1992) ; moup Emestiag ef R&94 andl. E19ntinal leastint r&6AR s¢k0@a )jom therproupnainsiseng
(somatically nmutated) .frapework regions or, human germl i ne 30fr r

r egi ons %&%,8 agd }23%%5%%% eSS ,tedpf?%”?he BPWR equsisiige 9&?3%@%
(2008)); I i | kD see,
R e SN R - el
J. Bisol .S3TBeT3772CB722AGTD; 3ZH 18 d(HBH6 d humMPCOKY/ GB8&3thBREIBAdEA6At1/tB66593 4.

Human Anti bodi es In certain enbodi nents, an anti body provided herein
i s a hurrdRCtoRel IRy stpeiEh CRIFRNCISORPESCSQRN: BYO: Bred ddlivs iShg SR G, nine,

t echni It t i Hes,; deschi n ly in
van D1 KSR e P! g RS RN SR AL B HERC KRR 98088 Land
Lonber g,AT3%; A340QpQ42, EG66ITI67, PXBIASDIATI71,A08) F379, S381 HuhHRA9 hof hibadi es may
be prepared by adm nistering an i munogen to a transgeni c ani nal that has
been modi$IEY to produce intact human anti bodi es or intact antibodies with
hu vari ablye  regi i -i i . C il s
Cypral 1y conld et serof SERNAS R0l in Bk R S R B R BT i o
repl ace dbbec enbogigraLis a brioatsuniagltiobdy, imclhditg a coianid] Rl dor dasnh
extrachronosomal |y or integrated randomy into the animal's chronpbsonmes. In

such t r anghedi dnpne embpgigcah @b gahd§s> K hanibedy Bisa anHbedciraginsps aenefal |y

been in i ¥ate F Vi S..f b Ny i ias from
t ransgeralf%t([:)’ g?r?lbl ’rr%ﬁsj aé%déd‘?'L%rn &r éf %%&Q'B}no%}: e?%%@{ﬁ;%?{] %ﬁ%@g%g&% ee
al so, e.lgngth bhtfhodPad.€Nin MNeset 185G AbibdBloratiblerGinfibetyad4ks de &6tyipbiaf 8 iRNIOMOUSETmM

technol ogy; U. S. Patent No. 15 5,770,429 describing HuMABO t echnol ogy; U.S.
Pat &4t NiSTCIl?, 041, 870 descri bing K-M MOUSE(r) technol ogy, and U.S. Patent

Appl i cati on Ryblid aati.on. Noy 15 (2004 0081900 AL BN VERaC! VBUSER..ov
t echnol ogy). Human Vvarfiable regions oM NEac Nt bodi es generate y

such anim@} scomyrabeadywtiihefcatiedl §ih@6 or & GmbikdtichOANdAEMIEEdVh tSctordilEf er ent
human cobn?t ant region.
[S110)%'

1. Antibody Affinity

30 In certain embodiments, an antibody provided herein has a dissociation constant (Kd) of
<1uM, <100 nM, <10 nM, <1 nM, <0.1 nM, <0.01 nM, or <0.001 nM (e.g. 10°* M or less,
e.g. from 10°Mto 10 M, e.g., from 10° M to 10™ M).
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20HuUman anti bodi es can al so be nade by hybri doma-based nmet hods. Human
nmyel oma and nouse- human het eronyel oma cell lines for the production of
human norwol2orzissaat | bodi es have been descri bed. (See, eCE/US2Konbesp3 J.

I ., 133:; 3001 984) : d | ... | | ,Anti bod ti
e ues oln cRparbediah Kk ey § o bbIREpREE v R RRE S on
1987) ; aReefoBRES WRh tIRL Fad versidn of 4MHRBbdy oflifteresd Ond A9ksed abERALANGY daedi es

25generated via human B-cel |l hybridona technol ogy are also described in Li
et al ., fPHowingMasay. Sabuidn b8uiing aifaity 0OBalgg67aBEeR is(1ROB6)cd biddit ibmtiak Fab

t hods include t d i d le, | U S. Patent.No. .7, 189, 826
oo e Bt oG Rt o i o SRR b S Bisa P B ieyts Phomme
cell sl i nﬁﬁgbepeaqnfd%en, %ﬁeﬁwﬁuﬁ% 8O HRIger Rhitf)an 288-FA6 8nliBRBBoal-d 34E (RENY

human- human hybri domas). Human hybri doma technol ogy (Tri onma technol ogy) is
30 al so aesChinoedl.j.h Ml Bivér293 £64-881 avdPBi do csiiabligi ayyitmnsl faiditbt asat, hol ogy,

o vor | noHIR TR e B B0 T8 Foe 5 PSR TP
2012/ 08831 3REL L k5290 &ﬁ@&%%gfppel LabdH86 AR b RGA @fbdia G@H@%)%@ener at ed

by isolating Fv clone variable domain sequences sel ected from human-deri ved
phage dissp$eayertiydrlackied svithSife liwia borink serdona bimmseqidicies twato fiveeoubpeat

conbined with a desired hunm tant domaj n, Techni ques, faqr_ selectin
A R A T e A S T 5@“%2&&?2@55&) pMo
Li brar y'i%?l\'/l\[e%-%ﬂﬁ%éﬁoa% Blxed with s HRQHS D 8TFab BEintRUERL. F.?E‘oﬂg_@t'enl? %Jri'th

i sol ated by screeninhg conbinatorial libraries for antibodies wth the
desi r ed astssruertyf dre antit VEGFiaesbodyoFalex2np Pegstaactwhr Cetopr @bs. 1981458841589 e known

in the art for_generating phage display |ibrarjies and screeni ng such,

T brari daoy0r Wty il’é@%ﬁg}é %ﬁ%ﬁ@mm%@%% hINERRIIGR EpiCOPiiRLS,
Such net i honl of . i I

Vol ecul 2t GRaRE R B (EH oo 63 pouiiolchuliRURETRART i Bhogchl, MAERRRS: .
2001 andixfured dretradefsiced foatle captyre plate fdr necubbtisaf fteodry t@hpahture (dat, forrone

348:552- 554; Cackson et al., Nature 352: 624-628 (1991); Mirks et al., J.
Mol . Bi dlourpdpe SB@EQBW%FHWBVFd% 45 piﬁa waphedisight tingey wék%ém?womeecm ar

Bi ol ; 1 - , 3):. Sidhu et al.,
5 vor” BEWEESR) H0as s TR b RSuriah L R W pb f i 51 950 55
1073- 109B3MICRABYINTF20 1"gPaekar®Prioaddddatind thAgafes 45€ tountiSonlOTORENUNPAE7- 12472

(2004); and Lee et al., J. Inmmunol. Mthods 284(1-2): 119-132(2004).

I n cer t ApheRyate(Bapkaid) fRrtteipadnutese Seqncetrasigny et spch £abthot 2iyefess thneor
sepayate | Y chai i P : i ned

Fandon st 6ROt OROATR €L o BEG indarioklile AR SA0: Con- bl nati ng
phage as descsd¢doating to Mbttce emdbdiglent, KANKB mdaauted hisinginatace pBRhdh résddartss

(1994). Phage typically djsplay antibody . fragnents, either as single-chain
Fv (scRAssayp &@ﬁéﬁt@@% - qrrﬂd@%&@%ﬁ ®L3°@8&B%‘§)r¢,ﬂ%¢n ]i)lﬁ%EﬁWaZ’e?ﬁ)s@ur ces

o e Aol ARSI Ui D RS i, e e

of construc Ivel e naiv per re can be

cl oned (cﬁr‘t@)x%yméﬂ@m&im&)m bids§Hsovéides @ N5 BIALC GRBS 1€ afe RtatbOdiBsV-thyR
wi de range of non-self and al so self antu%gns wi t hout an% i muni zation as

25deScr iHed3-Biymathylpminopgopat)-carbodiipngachsirochjoride A EDE3 and OXyFHFANMyde nai ve

I brari e(ﬁ]@%cg‘()lraglgteg the supplier’s instructions. Antigen is diluted with 10 mM sodium acetate,
pH 4.8, to 5 ng/ml (~0.2 pM) before injection at a flow rate of 5 pl/minute to achieve
approximately 10 response units (RU) of coupled protein. Following the injection of antigen, 1
M ecthanolamine is injected to block unreacted groups. For kinetics measurements, two-fold

30  serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with 0.05% polysorbate 20

(TWEEN-20"™) surfactant (PBST) at 25°C at a flow rate of approximately 25 pl/min.
Association rates (kgp) and dissociation rates (koff) are calculated using a simple one-to-one
Langmuir binding model (BIACORE ® Evaluation Software version 3.2) by simultaneously

fitting the association and dissociation sensorgrams. The equilibrium dissociation constant
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made synthetically by cloning unrearranged V-gene segnents fromstemcells,
and using PCR priners containing random sequence to encode the highly
vari abl e WDRB178g316ns and to acconplish rearrangenment i RCTIUSR@L1/066593

describ ogenpo and Wnter,,J. M Biol., 227:,. SR 992).
it ont IR R RPN A Ao s test Bheb Mt TR il baditsiogs. 50
for ex armb@;) YShPahent e%bed§1(7<59$'3§'31b8&ﬁ9 SM&CE?la@ﬁfon%%hm%tais@? abBse, then
2005/ 0079574, 2005/ 0119455, 2005/ 0266000, 2007/0117126, 2007/ 0160598,

2007/ 023117 eutratg 0@7hO&eR986d nes D0 fneegre6@ienchimy technique that measures the
2012/ 088313PCT/ lL5f82011/. 066593 . Anti bodti zs or .ant i2ﬁ§ﬁéhféﬂs?”e”=t?

i sol at ed ' FHMRIREREAR T BYEY P FHFRITIEL PR ST BE b SHPIBoaT Es or
humen anfnh bedm baROpREY & 2BeCirn-206:M Yt hh8ReCtibedyFab Bad)es PBS, grgwt.z:}iiﬁl

embodi ments, an antibody provided herein is a nultispecific antibody, e.g.
a 5bi speb¢ picscrenOf bothpsinylgbndespretednsiof astngenlae dicasurad & anprocdmetat, saclt asrodi es

t hat have bj.ndi ng specifjcities for. | east two di.ffere ites. |n

cor tal n CRBBEN HARPEC SisetgRtoe Ry Ty SRt o S0P S ToT BN Oang ¢ he
ot her i %pé&fopﬁﬂ%n%éﬁ?ThéﬁdeESd?ronid) vafrd @irftd@abagdi ments, bi specific

anti bodies may bind to two different epitopes of PCSK9. Bispecific

anti bodi es may al so be jysgd.. | cytotoxic agents to cells which
express PCSK9. Bi speci félﬂcgg'ﬁw@o%i%g’ye?%can be prepared as full length
ant i,bodi es or;_anti. fr nts...rlechni ques for.nmaking mukti cific
antiBod es. | A8 RHsaR Gt ERATE BN SoebaF dR R L Oh oM A AREC L on o

two i MuaRdoah dabmchis avdudeBitiré héthimdtinoNFMAFLS, Ray 131y /it )£ FeMnd scFv
specificities (see MIstein and Cuello, Nature 305: 537 (1983)), WO
93/ 0882JragaratsTpad wibendssgneantsedescriteypoloy. Ha:a r3gs® qf rogadin jpnti fragments,

"knob-i n-hel e" i ' S. 15Patent No. 5 731 168).
vl s et PdsoniRd]. AR e o PRE ol ke B Io G Pa el ot okt at i ¢
st eeri neplgélkigint, $n TR PRBKIAOGI2NbF MORYCIb% RtiBs N, KB, 11 €3 IRYsestiir@8nd MBore

2009/ 089004A1);, cross-linking two or nore antibodies or fragnents (see,
e. .15 USdpatSaingploV cdags RenoBork).anpd 2658-8 hhalP94Y; seg also BeD 83dé18R29d Ug4.(1985)) ;

ost ol ny Gt 5ok PSP 1165 ey BRGS0 3B (&g Sy
t echnol %Maé@fec@@&ﬁﬂﬁh@iﬂéQbﬁcﬂ%ﬁ%iih@es@ﬂﬁ%@ﬂﬂ% ifd @B Evd BARIRS s& .90l |1 nger

et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993)); and using
si ngl e- dradnh NOAT.802.8¢9. di ners (see,e.g., Guber et al., J. |Imunol.,

152: 5368 (1994));,.and pr ring trjspecific antibodies as described . 9.,
ot et alDHbodi e Rpody Apdmehls RG5O e higiaranThebBan B Wt by ee
or mpre Jr%%%éiﬂ@.abe@}%ﬂ egz‘ﬁﬂlpm, BRi 402,097t R 19990 @i NBudson et al., Naz. Med. 9:129-

134 (2003); and Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993). Triabodies

and tetrabodies are also described in Hudson et al., Nat. Med. 9:129-134 (2003).

Single-domain antibodies are antibody fragments comprising all or a portion of the
heavy chain variable domain or all or a portion of the light chain variable domain of an
25  antibody. In certain embodiments, a single-domain antibody is a human single-domain
antibody (Domantis, Inc., Waltham, MA; see, e.g., U.S. Patent No. 6,248,516 B1).
Antibody fragments can be made by various techniques, including but not limited to
proteolytic digestion of an intact antibody as well as production by recombinant host cells (e.g.

E. coli or phage), as described herein.
30 3. Chimeric and Humanized Antibodies

In certain embodiments, an antibody provided herein is a chimeric antibody. Certain
chimeric antibodies are described, e.g., in U.S. Patent No. 4,816,567; and Morrison et al., Proc.

Natl. Acad. Sci. USA, 81:6851-6855 (1984)). In one example, a chimeric antibody comprises a
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Che 11 ndlo"dBRER e Dofos Sawenee] Ins i imoRa gl € Taneahif iaining the
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certain enbodi'nents, antibody variants having one or nore amno acid

subst i t wopnsesaore qmove deuablSileresinein whick HAR s, £gr, (s (o1t pariiersahereof) are

mut agenesi s | nclude the HVRs. and F nservatjve substitutions are shown
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substitutions,” and as further descr d belfowin reference to amno acid
si de chdiumanl cassterst.region.n oiecdenshdolsheritsitsomed Rmeyidbes inrathhuodnced antibalyaine

oo TS By T5 30 SELed 0 ool LS SR
'P;rg][ g‘r"ra(e{xzdlﬁ r Se?h/%?%é%%ﬂ%eﬁved)@éﬁgg kS AstoRESH R0 X EIBLAY ¥peotiR bF Ut | ons
15  affinity.
Humanized antibodies and methods of making them are reviewed, e.g., in Almagro and
Fransson, Front. Biosci. 13:1619-1633 (2008), and are further described, ¢.g., in Riechmann et
al., Nature 332:323-329 (1988); Queen et al., Proc. Nat’l Acad. Sci. US4 86:10029-10033
(1989); US Patent Nos. 5, 821,337, 7,527,791, 6,982,321, and 7,087,409; Kashmiri et al.,
20 Methods 36:25-34 (2005) (describing SDR (a-CDR) grafting); Padlan, Mol. Immunol. 28:489-
498 (1991) (describing “resurfacing”); Dall’ Acqua et al., Methods 36:43-60 (2005) (describing
“FR shuffling”); and Osbourn et al., Methods 36:61-68 (2005) and Klimka et al., Br. J. Cancer,
83:252-260 (2000) (describing the “guided selection” approach to FR shuffling).
Human framework regions that may be used for humanization include but are not
25  limited to: framework regions selected using the "best-fit" method (see, e.g., Sims et al. J.
Immunol. 151:2296 (1993)); framework regions derived from the consensus sequence of
human antibodies of a particular subgroup of light or heavy chain variable regions (see, ¢.g.,
Carter et al. Proc. Natl. Acad. Sci. USA, 89:4285 (1992); and Presta et al. J. Immunol.,
151:2623 (1993)); human mature (somatically mutated) framework regions or human germline
30  framework regions (see, ¢.g., Almagro and Fransson, Front. Biosci. 13:1619-1633 (2008)); and
framework regions derived from screening FR libraries (see, ¢.g., Baca et al., J. Biol. Chem.

272:10678-10684 (1997) and Rosok et al., J. Biol. Chem. 271:22611-22618 (1996)).
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Ala (A) Val; Leu; Ile Val Arg (R Lys; dn; Asn Lys Asn (N) G n; H's; Asp,
Lys; Arg An Asp (D) Qu; Asn Qu Cys (C) Ser; Ala Ser An (Q Asn; @u Asn
Gu (B Asp;2003088313 PCT/US2011/066593

4. Human Antibodies

In certain embodiments, an antibody provided herein is a human antibody. Human
antibodies can be produced using various techniques known in the art. Human antibodies are
described generally in van Dijk and van de Winkel, Curr. Opin. Pharmacol. 5: 368-74 (2001)

5 and Lonberg, Curr. Opin. Immunol. 20:450-459 (2008).

Human antibodies may be prepared by administering an immunogen to a transgenic
animal that has been modified to produce intact human antibodies or intact antibodies with
human variable regions in response to antigenic challenge. Such animals typically contain all
or a portion of the human immunoglobulin loci, which replace the endogenous

10 immunoglobulin loci, or which are present extrachromosomally or integrated randomly into the
animal’s chromosomes. In such transgenic mice, the endogenous immunoglobulin loci have
generally been inactivated. For review of methods for obtaining human antibodies from
transgenic animals, see Lonberg, Nat. Biotech. 23:1117-1125 (2005). See also, e.g., U.S.
Patent Nos. 6,075,181 and 6,150,584 describing XENOMOUSE™ technology; U.S. Patent No.

15 5,770,429 describing HUMAB® technology; U.S. Patent No. 7,041,870 describing K-M
MOUSE® technology, and U.S. Patent Application Publication No. US 2007/0061900,
describing VELOCIMOUSE® technology). Human variable regions from intact antibodies
generated by such animals may be further modified, e.g., by combining with a different human
constant region.

20 Human antibodies can also be made by hybridoma-based methods. Human myeloma
and mouse-human heteromyeloma cell lines for the production of human monoclonal
antibodies have been described. (See, e.g., Kozbor J. Immunol., 133: 3001 (1984); Brodeur et
al., Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel Dekker,
Inc., New York, 1987); and Boerner et al., J. Immunol., 147: 86 (1991).) Human antibodies

25  generated via human B-cell hybridoma technology are also described in Li et al., Proc. Natl.
Acad. Sci. USA, 103:3557-3562 (2006). Additional methods include those described, for
example, in U.S. Patent No. 7,189,826 (describing production of monoclonal human IgM
antibodies from hybridoma cell lines) and Ni, Xiandai Mianyixue, 26(4):265-268 (2006)
(describing human-human hybridomas). Human hybridoma technology (Trioma technology) is

30  also described in Vollmers and Brandlein, Histology and Histopathology, 20(3):927-937
(2005) and Vollmers and Brandlein, Methods and Findings in Experimental and Clinical
Pharmacology, 27(3):185-91 (2005).
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Asp Ay (G Ala Ala His (H Asn; dn; Lys; Arg Arg Ile (1) Leu; Val; Met;
Al a; Phe; Norleucine Leu Leu (L) Norleucine; Ile; Val; Met; Ala;, Phe lle
Lys (K) AwvQ;200308831Asn Arg Met (M Leu; Phe; Ile Leu PheP(CF)US2011/066593

Human antibodies may also be generated by isolating Fv clone variable domain
sequences selected from human-derived phage display libraries. Such variable domain
sequences may then be combined with a desired human constant domain. Techniques for

selecting human antibodies from antibody libraries are described below.
5 5. Library-Derived Antibodies

Antibodies of the invention may be isolated by screening combinatorial libraries for
antibodies with the desired activity or activities. For example, a variety of methods are known
in the art for generating phage display libraries and screening such libraries for antibodies
possessing the desired binding characteristics. Such methods are reviewed, e.g., in

10 Hoogenboom et al. in Methods in Molecular Biology 178:1-37 (O’Brien et al., ed., Human
Press, Totowa, NJ, 2001) and further described, e.g., in the McCafferty et al., Nature 348:552-
554; Clackson et al., Nature 352: 624-628 (1991); Marks et al., J. Mol. Biol. 222: 581-597
(1992); Marks and Bradbury, in Methods in Molecular Biology 248:161-175 (Lo, ed., Human
Press, Totowa, NJ, 2003); Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004); Lee et al., J. Mol.

15 Biol. 340(5): 1073-1093 (2004); Fellouse, Proc. Natl. Acad. Sci. USA 101(34): 12467-12472
(2004); and Lee et al., J. Immunol. Methods 284(1-2): 119-132(2004).

In certain phage display methods, repertoires of VH and VL genes are separately cloned
by polymerase chain reaction (PCR) and recombined randomly in phage libraries, which can
then be screened for antigen-binding phage as described in Winter et al., Ann. Rev. Immunol.,

20 12:433-455 (1994). Phage typically display antibody fragments, either as single-chain Fv
(scFv) fragments or as Fab fragments. Libraries from immunized sources provide high-affinity
antibodies to the immunogen without the requirement of constructing hybridomas.
Alternatively, the naive repertoire can be cloned (e.g., from human) to provide a single source
of antibodies to a wide range of non-self and also self antigens without any immunization as

25  described by Griffiths et al., EMBO J, 12: 725-734 (1993). Finally, naive libraries can also be
made synthetically by cloning unrearranged V-gene segments from stem cells, and using PCR
primers containing random sequence to encode the highly variable CDR3 regions and to
accomplish rearrangement in vitro, as described by Hoogenboom and Winter, J. Mol. Biol.,
227:381-388 (1992). Patent publications describing human antibody phage libraries include,

30  for example: US Patent No. 5,750,373, and US Patent Publication Nos. 2005/0079574,
2005/0119455, 2005/0266000, 2007/0117126, 2007/0160598, 2007/0237764, 2007/0292936,
and 2009/0002360.
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Antibodies or antibody fragments isolated from human antibody libraries are

considered human antibodies or human antibody fragments herein.
6. Multispecific Antibodies

In certain embodiments, an antibody provided herein is a multispecific antibody, e.g. a
bispecific antibody. Multispecific antibodies are monoclonal antibodies that have binding
specificities for at least two different sites. In certain embodiments, one of the binding
specificities is for PCSK9 and the other is for any other antigen. In certain embodiments,
bispecific antibodies may bind to two different epitopes of PCSK9. Bispecific antibodies may
also be used to localize cytotoxic agents to cells which express PCSK9. Bispecific antibodies
can be prepared as full length antibodies or antibody fragments.

Techniques for making multispecific antibodies include, but are not limited to,
recombinant co-expression of two immunoglobulin heavy chain-light chain pairs having
different specificities (see Milstein and Cuello, Nature 305: 537 (1983)), WO 93/08829, and
Traunecker et al., EMBO J. 10: 3655 (1991)), and “knob-in-hole” engineering (see, e.g., U.S.
Patent No. 5,731,168). Multi-specific antibodies may also be made by engineering electrostatic
steering effects for making antibody Fc-heterodimeric molecules (WO 2009/089004A1); cross-
linking two or more antibodies or fragments (see, e.g., US Patent No. 4,676,980, and Brennan
et al., Science, 229: 81 (1985)); using leucine zippers to produce bi-specific antibodies (see,
e.g., Kostelny et al., J. Immunol., 148(5):1547-1553 (1992)); using "diabody" technology for
making bispecific antibody fragments (see, e.g., Hollinger et al., Proc. Natl. Acad. Sci. USA,
90:6444-6448 (1993)); and using single-chain Fv (sFv) dimers (see,e.g., Gruber et al., J.
Immunol., 152:5368 (1994)); and preparing trispecific antibodies as described, e.g., in Tutt et
al. J. Immunol. 147: 60 (1991).

Engineered antibodies with three or more functional antigen binding sites, including
“Octopus antibodies,” are also included herein (see, e.g., US 2006/0025576A1).

The antibody or fragment herein also includes a “Dual Acting FAb” or “DAF”
comprising an antigen binding site that binds to PCSK9 as well as another, different antigen

(see, e.g., US 2008/0069820).
7. Antibody Variants

In certain embodiments, amino acid sequence variants of the antibodies provided herein
are contemplated. For example, it may be desirable to improve the binding affinity and/or
other biological properties of the antibody. Amino acid sequence variants of an antibody may

be prepared by introducing appropriate modifications into the nucleotide sequence encoding
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Tyr Tyr (Y) Trp; Phe; Thr; Ser Phe Val (V) Ile; Leu; Met; Phe; Ala;
Nor | eucine Leu Am no acids may be grouped according to common side-chain
properti e80 20m)yosk3adr ophobi c: Norl euci ne, Met, Al a, Val, PCEMS2011066502)

neut r al dr ilig: Se Th Asn,..Gn;: 5 aci di c: A u;. (4)
basi ¢t SRRV, oy repie SEliateS oo e fintiinp Gh Rele ity
Pro; (6)ang/d?RkHions Ht® and/¥F subBit@tions of residues witldNtHeQRSHS YAH s fichERID Ut | ons
will entail exchanging a nenber of one of these classes 10for another

cl ass. antibodyOrnyt gqrebindtionudsicletion,i inseationy and sultstijutipo lceebe madsta artive aighone
or nore ervari.abl e. [ residues of a parent . antibod e.qg., a
oot st Fo P ide 2 the' 6 SRl pRh R T 1R RS € ect e

for fsurtdhabesbidigwi || have nodifications (e.g., inprovements) in certain
bi ol ogi cal "properties (e.g., increased affinity, reduced inmunogeni city)

relatrve Lo the 1onar el SO igfh ik hathhd paRyGy gAY et ned

substituti Onaﬂl cgﬁglh %erbohl?ne%%, gﬁtgﬂoialyt\%n%§ Hegv%gg g &%&% ’am\’f@é g&'d substitutions
are provided. Sites of interest for substitutional mutagenesis include the HVRs and FRs.
Conservative substitutions are shown in Table 1 under the heading of "conservative

10 substitutions." More substantial changes are provided in Table 1 under the heading of

"exemplary substitutions," and as further described below in reference to amino acid side chain
classes. Amino acid substitutions may be introduced into an antibody of interest and the
products screened for a desired activity, e.g., retained/improved antigen binding, decreased

immunogenicity, or improved ADCC or CDC.

15 TABLE 1
Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Tle (I) Leu; Val; Met; Ala; Phe; Norleucine Leu
Leu (L) Norleucine; Ile; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; lle; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
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25  resulting variant VH or VL being tested for binding affinity. Affinity maturation by

|1'\1 Qllf‘h ﬁlfnrﬁflnnc

constructing and reselecting from secondary libraries has been described, e.g., in Hoogenboom
et al. in Methods in Molecular Biology 178:1-37 (O’Brien et al., ed., Human Press, Totowa,
NJ, (2001).) In some embodiments of affinity maturation, diversity is introduced into the

variable genes chosen for maturation by any of a variety of methods (e.g., error-prone PCR,
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US 2003/itenasten of ths apteptyorighasmen i iitrd) Gogbe2ubstieionsongobesnraducedat

2003/ 08480 e SR G o BB AR B30 RS NG0B, 031140

Ckazaki Alterpdtively, oMudditidsiatil, a %ﬁal&ﬁ%ﬂ&é&dﬁﬁ@éﬂ antitagremplerukideatifyal .
Bi otech. Bioeng. 87: 614 (2004) npl es of cell |ines capable of
produci rgnHEr RABS PrEcSH ﬂzfrﬁnitlb@@bf @gi amﬁl@mm deuqhgontaciggedaes 4ng neighboring

2?1%?2%%&%&'? ST it Sy s BB M A AR RS PE? No.
US 2003/s0derdddB d%termﬁfeeﬁﬁeaherkhey%dta\&ﬁh%@@ﬁf&ﬁﬁ&ﬁ&n& Adans et al.
especially at Exanple 11), and knockout cell 1|i nes, such as

al pHA- 1, 6- f ucHIotackhesHBengs AnsgEinas U, ank percHod (A cmﬂépmnels@@on% g.

vt R Enh Bl P P ool SO0 bR NiaRts -

Ant i bodiesll Mahiraddt Sent ensEHIichbhBF sipgle bt eRekipié tnlmdai ferieidue. Egonprebari des,
e.g., in which a biantennary oligosaccharide attached to the Fc region of

t he ant itbaipaliissasiieysdeddeddyn a@tibpae with an N-terminal methionyl residue. Other

insertional variants of the antibody molecule include the fusion to the N- or C-terminus of the

30  antibody to an enzyme (e.g., for ADEPT) or a polypeptide which increases the serum half-life
of the antibody.

36



Such anti body variants may have reduced fucosyl ati on and/ or inproved ADCC
function. Exanples of such anti body variants are described, e.g., in WD
2003/ 0118¥6 202éms318hi ret et 10al.); US Patent No. 6, 602P68AISCUImANEIRt al . ) ;
and US 2005/ 0123546 (U{@ng et all lg Antlpody variants with at | east one

gal actose residue in t attached to the Fc region are al so
provi ded. Su h ant.i bo variants have roved function. ,Such

anti body vari Hr‘ft“%alare@ ﬁéetqnfsb@aan g’a")é‘y P“?Vhd cigo ¥ 46 Cgé?to(‘ltfé?aéfi %tiecé?asi WO
1998/ 589f¢ B tY wheh the @ﬂ%oﬁlégg% Bl AdBiish orteletioh R hlycBsyi &b Qftes to
variants In certain enbodi hen one or nore am no acid nodifications
may be iamtanotlodyeday be¢ oottvhmeﬁd:y ac@gm(phsh:dd bgraltantg timdtympcp acifl degicher seich that
thereby qgzqgneratl n an.  Fc re%u on vari ant Be Fc region variant may conprise

a hura OF BYIH RIS IRLAR 81¢SS greated of fepapye | g&, 1gG3 or |1gG4 Fc
regi on) CO”erﬁbt@ghé‘éhtﬁa%??%rﬁgMQS%’Tbbfréﬁ@ﬁ w@cateo dra@e ét‘cé*aﬁéd fnbtctPRhy 8L ONe

or nore 20anmi no acid posi In certain enb nts, the |nvent|on
cont enpladteed. ANutiaobntiadyes\paoduand by mmmgtaesbsesfp&amecdnnpnsemtbrammeé,f fect o r

functions, which make . esirabl e can e i cat

the hal folijtfRagy °1t8?éa%ht“?‘%&g§zt 1} BeRFE B%e%eﬂ% atn&ﬁtll tee#SPZ hoths Q\M}o
functio gémte n M:) A r( eterious. In
vitro a%fr(a?ﬁl?ﬁth\%?\?g cyt o?%x%gl 5 aslsg{lbgr can? %(8:3%n gﬂlteo confirmthe
reduct i mﬂgdmnble&mdemmyfmﬂ[ﬂﬂ?e azrrdfuercanw@aratet ievd. tmﬂmosd:m-amﬁrgmoesarﬁmer ecept or

(FcR) bin assays can be conducted to ensure that th antj body | agk
FcyR bi r(@l%/g@héﬂe@ow wd yjalicrad. 3y wabas 2 degasq ptgohed g Gidyag mgth ecﬁ%mbpﬁd' ng

ability. FcyRI 1
ol v, i DR Bl e LR o U o M i B P B P S5l o
on hematwigosethatideeh hs antshosly el 1ﬁ6&’ht1loﬁ n3f btakdde i3 otfer pagreatd GhtimidyRavet ch

and Kinet, Annu. Rev. |mmunol. 9:457-492 (1991). Non-limting exanples of
in vit rd’aé@%téy‘gtht‘iﬁ’“é@slé@@%%@l&étﬁsw ty of a nolecule of interest is

Prod’ Nat- | ABSye caBb&Msa iR darisE sheif Byt it LTbORMas syl
Proc. NdtcKs fﬂ@ﬁd attdabied (diket1P a8 ihdBBetld ORar{ EORD)on. PdPexample, the amount of

2012/ 088313PCT/ US2011/ 066593 5, 821, 337 (see Br ug emann, M et al., J.
Med. 166u4®S1n 38 entibadyyy bafromr i¥atq §&0yromdis Fakli%edEem vo sedsy e ftetnhods

g‘:gaee . ;‘ir@) f&’oﬁvﬂ/& )(/tslgﬁe 0315 @;@P@Je %%Iéﬂ fd t atﬁé 'a\V é&a&r?c%ﬁt(bfﬁ%gse

Cyt oTox WigHifi thoWagar chdinoa tsn9e7, eetta@te;wtﬁé §un eselaglyé&mmg@ attyEteid30 Asn \BDY .
Useful effector cells for such 5 assays include peripheral bl ood

mondfucl(e&r. ceples, bmivenddigh marnasa strigtueslas mgyuiee by IANPEEOFamissel y, or
addi t | °”s§'ec't¥dmet CSE:I%l]:\)/eId % \fbsucg/o‘i‘?%{aﬁ (%reeé%g{ ntes §§’7' reg}t tob%e%gﬁa%$g§§% 1)2

Vi vo, OSG nes

Nat ' | ACr@ﬁdueaQ)batedJﬁ&b%’ét 2397 (d 4R8c regoﬁ (EUﬁﬁilhﬂﬁrlﬁg 1S regﬁ)ﬁ 3bigeeshpe
carried out to confirmthat the antibody is unable to bind and hence

| acks Chovrer, xhsrl%97 rsesealsebglocat@dqbqnd: mbl aﬁuismgstmrremr dorwnmemo

2006/ 0298712 ar}g ﬁbg\;’)/ 1004 Q 3’&4 rrp ement acti & a CDC
assay O e 16t st (BPLUPB} “ A} PRIl e Va“t‘ 1%‘15.1? J.

| Mol anNB(t)cﬁ@éj%t%ﬁ%u@eﬁ?laﬁé@gﬁiantﬁl@@&we rovell AADCC fBlcpief. J1e $0¢4s- 1052
(2003); and Cragg, MS. and MJ. dennie, Blood 103:2738-2743 ( 004)) FcRn

bi ndi ng Ratent Pnblwa\f/lon NoéaU%ﬁ@%?/ﬂhﬁloﬁl(lf’@S‘féelt 2ri® R84/ Q68 A K pdvepHhleko
f th t .,
Pt O TRl 0SS byl Bt Bidisd B Benofe detr Rtioe ifoief o

ef f ect oranfib@t VRRNnisNELINGE USERB,/0¥sY hos whetiohbisl 939. al/0one 1,2024mnes of Fc
regi on residues 238, 265, 269, 270, 297, 327 and 329 (U.S. Patent No.

6 737, 05&9})3/0$d|36114FUSrﬁﬂ0§m1§4328cUSd@OH&Oﬁ%HnU:S MO0 1S AL USLRG09AE 18704, w0 or

Cor ol IS RRRRIodsE oS hEPT ERR s B Gl WD AR sl O Sk and 505 (o

a' ani ne 2(0U§/0|§§5zﬁfﬁIWU%O%%%@%2005/05374&\&/@002/@@114b0@1éa¥a%t k@t B Mtélt h
i nproved or dimnished binding to FCRs are described. (See, e.g.

Pat ent Mol 63G323B5B9 (0O Y4MBE6DhAykiandl. Sitret/dBiengalT: 614 2WHd . Chem
9a(2): 6 xarnp?es of(cel(i)?ln%s gapable of producing defucosylated antibodies include Lec13 CHO cells
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In certain enbodi nents, an anti body variant conprises an Fc region with one
or nore 25am no acid substitutions which inprove ADCC, e.g., substitutions
at positiwo20298831333, and/or 334 of the Fc region (EU momseémgeashs

id | di ts,.alt i hat
Fesul - TgiPLP g e REo B IRt Bb R oAt e > S 5T i A RS or
Conpl engnfenPap@neadn N/ 1L 2003%) 1t5y1(65@ﬁ2@ Preta JL.;, an@SW OED081086%1 1 A1 Uidiad gnt
No. 6,194,551, WD 99/51642, and ldusogie et al. J. 30l munol. 164

4178- 4184., ¢380B)y aiBtantmelil bs ad kirpcknetrasH diods, vadlf ad dlphes] Arfdcaspipraosfedsdi ndi ng

to th F h | f t h f
of mat erda 1ok KotRRECHR ST e Suttine-DryERIGAR oeterh Bk 7 5858) “ana
Kim et abgoa)JKahdiWNel al, 342490k k@&éﬂzg) 94@5%8@%@9(26@%5’ an WB200H0£AH4P34A1

(Hinton et al.). Those antibodies conrprise an Fc region with one or nore
WO 2012/ 0883M@ﬂlﬂ@maﬂtﬁ6165@13he§@hsﬁd&dﬂzltlmhseqthéol@qsamhmc&ﬁsu erpr; ovehighadi ng

2t one drGRLRGY RsE B giade F S onasa bodDR P by 408 Asg.
307, 31lgycf ]aﬁmb&i%rznarl%ltg ma?@ﬁve R8lecd¥CosyBifiBn aﬁc?/grl Qved?’ﬁﬁCC‘]isaﬁ tighe4 or

434, e.g., substitution Fc region resSidue 434 (US Patent No. 7,371, 826).
5See al dixabyiesart s&chvintibedy vadenty @c 82RriBaG 40 i( 1799@003101 8378RaltamnMahdot et

cxarb] oot bURBEBGN o OB St )5 BB1 KE RGO RCEr A R sbey ARy
|0 cer { Al RTRAMH TRk Sond dal ke REIAIEH IRRIBOlRCRR LALGLE LS GBGbRSR! o

anti bodies, e.g., "thio s,” In wnich one or nore residues of an anti body
are subsﬂsotpmededm Smnh(aﬁsbedmrihﬁtseﬁaﬂws 1mpnmvpdaCD(bﬁ1h1amO1e nbedianebedy, t he

substituted residues occur le_sites of

Subt 1 t (G BrroseCTed aliet WG RIS BT eRe b T we BRR BNt Ris Y ana

t her eby thg%mqgé‘ 2iRACE ssi ble sites of the antibody and may be used to
conjugate the antib ); i "ot her noieties, such as drug noieties or

i nkl%r dr ug noieties, reatlenan N noconj ugate, as described further
herei'n. In certain enbo M%—X%-y—&‘?e or nore of the follow ng residues
chain ALLS Sb’e%%h%&b%“ﬂ%?en b R B A SO Rl B of
L1 el SIS S AR o ool e e, Shoecat o
region variant n,lay cornprlse a human Fc region sequence (e.g., a human IgG1, IgG2, IgG3 or
IgG4 Fc region) comprising an amino acid modification (e.g. a substitution) at one or more
20 amino acid positions.
In certain embodiments, the invention contemplates an antibody variant that possesses
some but not all effector functions, which make it a desirable candidate for applications in
which the half life of the antibody in vive is important yet certain effector functions (such as
complement and ADCC) are unnecessary or deleterious. In vitro and/or in vivo cytotoxicity
25  assays can be conducted to confirm the reduction/depletion of CDC and/or ADCC activities.
For example, Fc receptor (FcR) binding assays can be conducted to ensure that the antibody
lacks FcyR binding (hence likely lacking ADCC activity), but retains FcRn binding ability.
The primary cells for mediating ADCC, NK cells, express FcyRIII only, whereas monocytes
express FcyRI, FcyRII and FecyRIIl. FcR expression on hematopoietic cells is summarized in
30  Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol. 9:457-492 (1991). Non-
limiting examples of in vitro assays to assess ADCC activity of a molecule of interest is
described in U.S. Patent No. 5,500,362 (see, e.g. Hellstrom, 1. et al. Proc. Nat’l Acad. Sci. USA
83:7059-7063 (1986)) and Hellstrom, I et al., Proc. Nat’l Acad. Sci. USA 82:1499-1502 (1985);
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20l n certain enbodi nents, an anti body provided herein may be further
nodi fied to contain additional nonprotei naceous noieties that are known in
the art awo20eA88313 avail abl e. The noi eties suitabl e forCiarsemasesat i on of

Nom- 1 1 A S b ebithad FL A0 Bk e J B AT 30 LIRS D Rk PRlideyy.

limted ﬂo%ra&@hd&%%ia@@&eﬂioﬁ@ ﬁiay%@%@ploy‘é@l@@%)/ﬂ%? ear@le EAOYI™®NRn-radioactive
gl ycol / propyl ene glycol, 25carboxynethylcellul ose, dextran, polyvinyl

al cohol ,cypudxivityngssaypior flowi @@meet SlejiTechnglogyi bﬂM&n@alnp‘élle% CA3 a8d Cyiodpane,

F antiom CSparTHat SRS ol P e SOHROR Wit A REs BerT B Ehe '
glycal, RE[PIRMHGREPHHNCNboRABRARIIRESLs (PBRIYRMARYAIGREK Xt AeK eENY| ene

oxi de co- pol yners, polyoxyethylated polyol's (e.g., glycerol), ponV|nyI
alcoholxAhndmnthura@hmmaﬂgoﬁDQﬁhﬁmwyﬁbﬁﬂmem@egﬂwcbthHOpmmhahdehydwznay

oy bo_ Ofven o ARURLMEL sk 5 s TR Rbtl Bron N Lk ¢RE Y™
nunber  afs. pLySEER159 tca%ﬂmdlhgastsaﬁ (8% LBOBY cFRYd YR coftith ﬂlfatﬂﬁgraﬁtﬂr)&@rrls one

t
pol ymer are attachQ? they can be the same or different nolecules. In
gener al ,unpble to hmkieﬁlcpmtd/lmncet hples GPC agiviR0 1&4&&83 C3pand U320intiasibisSa in

I f be det d based i derat i
et O Bl Bl 7 i Reh S PRMBE g iR lsPome e NGLoB (R GtTB A 0r
the ant 'H%gﬁi/fohﬁecp ed, TR QUGfbic, ‘M&%&dﬂ%@abﬁﬁo @P&z‘ OGN BRI MBtbY 204143 @9osssed

in a therapy unde defined conditions, etc. i'n another enbodi nent
conj ugat@sggfMan ctaait, BMleérﬂdMﬁdl@ﬁZ ()Z(E)Bblaoé@]nsggjm 8t zyndtMaIt G&ntZr@d

Zrenlogﬁ.t Irreﬁﬁy27t3§?7§§ @%% 3&%}%2@5»}023%&%%@6}% ﬁﬁ?%gat %éﬁf‘%f‘ls%l .
P 0
roc. Naj cr quus%ﬂ;%lel §§7&3%V %g;ﬁ@@rltge@ 2o ( BARNA, . FREal ayg{ ﬁwnﬂlgnwﬁy e

of any wa e engt not°fimted to, wavel engths that do
not 1Bar m8OIYilNapyl 762(2096))but whi ch heat the nonpr ot ei naceous noiety to a
tenperature at which cells proximal to . the antibody-nonprotei naceous noiety
are 10ki || ed. AHibedics rﬁﬂthﬁaﬁwefv@ffﬁﬁagﬁlgﬁaomﬁblég ﬂth%Wéth substitutgyy ¢1-qpe 08K

anti bodi Pasls) and
composi 11 ose T e Bl P R B AR P AR THERD)
enbodi mSiich Feswltaite dlchuielfelmutms dmarmbshtmgom t and br 16 S AnAnd adid gysitions
descri bed herein is provid ch 15 nucleic _acid may encode an am no acid

sequenc ot 24Py 7teRd 397 15%%% thgsonsilled “RANA sEg ket Wb npbstisyting afhe VH
of Ulle A0UBA0Ks(aTon o gl (6 pROGY Q0 N Ghal ns of the antibody). In a

further e expressi on vectors)

conpri si ng suCditaniidtidbody agiihtsaw h pﬁpmlvetedr dlhﬂmahefdwmmﬁg teePdradirerdedcribad. host
cel | conpr|5|nqgsuch nucl ei ¢ _aci one such enbodi ment, a

host  col (5¢c gisprl-Selate N 8 Radauio z&%&&%&%@dﬁlwwﬁl (Biok Chest 82

conpri si acid that encodes an am no acid sequence conpri sing
the VL eﬁ@gﬁgﬁg (Rhgby and an am no acid sequence conprising the VH of the

anti body, or Ifh2prtéintibslink@es, off afbHay ivetifig cBmPHSds@inE casgion tigtonee ades an
am no aci d sequence conprising the VL of the anti body and a second vector

conpdi siangne agid shlastigutipnp cvhﬂqha}mpé%@ofa%caﬁ Sanhbbiteiong aseepitian 898.otigdr 15 oig

the VH |body odi e the host cell is eukaryotic, 25
g%ﬁﬁggg (E ary Eﬁ@f“”“PFaor | ynphoid cell (e.g., YO NSO

Sp20 cel ). 118 seme eﬁfﬁb@ﬂlmhl,teratldfﬁtab@ﬁha@é 1nrfﬁé<F6gag@dh @At lestPGn2I@rednt. &.body
is provided, wherein the met hod conprises culturing a host cell conprising

a nucl emtharcmu)r@midmdﬁglmsh@d)a@lq bl@dylg and/op Covipiraecna Bspendenndeptoxemidi t i ons

S0l SR, SEPLERSL A B 0By AN AT LNELL 1 RG0S 1

recombi naMluxBl. Qducs 1784 18% (2gpognt | - PCSKO anti body, nucleic acid encoding an
anti body, e.g., as described above, is isolated and inserted into one or

nmor e vect or s Awboflips Nh@lrln@ﬂewdrhglféms and @m@@ﬁshlmhng to the heetatad &lcirecesios h
nucleic @ %, n%}lchblg rersggrgsll‘tl)lg forstﬁe & ans?er o? maternal IgGs to the fetus (Guyer et al., J.

Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249 (1994)), are described in
US2005/0014934A1 (Hinton et al.). Those antibodies comprise an Fc region with one or more
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WO 2012/ 088313PCT/ US2011/ 066593 sequenced usi ng conventional procedures
(e.g., by using oligonucleotide probes that are capabl e of binding
speci f i cawbyot2o8giaaes encodi ng the heavy and |ight chai meTafS2¢thee&ns i body) .

Sui t abl t .cells for .cloning p ion of antibody-encodi t
el ude PORIGR P bR APy BP: g BERL ThILCPegn S RRR & R R o oS
ant | bodi inlud@ihoRew R abieadiondaforkag hRit 8f £ ReaRRfeliousarshep, Tlsyopnyksl i on

and Fc effector function are not needed. For expression of antibody
f r agment33asb, g07.y3dd p? 12dE47.i 3#0bat 800.302s &, 388.53801B 42, 413, PRttem 3 Nosg »

5, 648, 237 789 9, .and 5, 84Q, (S a rlton, Methods in

Vbl ecul APHTHEEY T EOR ss et TES Rels ™ BT i by oss, Tot owa, | D,
2003), pp. 24%:23fto Dkl KbWidceXBEes SEPMQho arygshady. piagnentsedsmel:
coli.). After expression, the antibody may be isolated fromthe 10bact eri al

cel | padf.§. Patent No |4 2fl r ant Weh9HRA dagonbeningrathes exguplics bEl region varihmis.
addition to prokaryotes, eukaryotic m crobes such as filanmentous fungi or
yeast are suitabl e clon)ngyslkeirdnarer@nantibids viaeianant i body- encodi ng
vectors, including fungi and yeast strains whose glycosyl ation pat hways
have been "hunrsitzedmboli@sdtd, itigayl Bt dRatie aoieitt ofstéihe adpigdetddap@odved, h a
partially or fully human gl ycosylation pattern. See Gerngross, Nat.

Bi ot ech.e.g5abioMullos, iwhiclp oggr megdesiduastof an antihqsly ar@iubsteiated voith o] 5
(2006) . . ui t abl.e host.cells,for f. xpressi an of gl vecosyl at

it 1 Dby et B A B rne Pl Rl e AAYERR T4 ES anc
vert ebr ain@sddy. ExREIkE&ItiOE tHoRY RIIdRBS Rt cgtihs, redtdive d8olPirands ardehetdbgect
cell's. Numerous bacul oviral strains have been identified which may be used

i n conj weettioped i achessibiresdtcs ebthic gntirsytand mhayrbioyusedio eanjipsteethe hrjibody to
Spodopter€ fru iyerdg cglls..z qug%:cgll cuIturFs can al so be utilgzed as
hosts. SB&T %91891 S WS BY FBIGMRIGHSS & THEE-qTp8 MACHEIOLGEC §T TPURpgugate, as
7,125, 97fRscrifed fBubl hedbdD IndemsinichibodinRintNih PR GIlorclot attnBliedhglediducs
produci ng anti bodies in transgenic plants). Vertebrate cells may al so
be used ragy brosibstiturdrvigxemsisine; W&labdmuodiering) ofghe tightchameAdd&ptléd to
grow i n _suspensi be, usef ul exanpl es. of , usef ul. mmal i an host
Jert” o5 mRenahd ey Sotifny! o Rt RERs e febeSy SuadieRet ) human
embr yoni %eskdiﬁ’é"&a\giﬂe'ef&% aﬁaﬁédiwmafﬁe %&Jeka'fee@z% Re&Meibed, ifuS. Pateht 1@ aham et
al ., J. n Virol. 36:59 (1977)); baby hanster kidney cells (BHK); nouse
sertoli G81,3(TM4 cells as described, e.g., in Mather, Biol. Reprod.
23:243-251 (1980)); nonkey kidney cells (CV1); African green nonkey kidney
cell's (VERG 76); human gepwitibally Driidhtdoesn cel s (HELA); canine kidney cells
(MDCK; buffalo rat 30 liver cells (BRL 3A); human lung cells (W38); hunan

liven cell's (thieprtém kmbbBinsatsTaiBRinodY Yraviddd\MiciR 69 B Jfurtidimsdfiddsto as
described, e.g., in Mather et al., Annals N.Y. Acad. Sci. 383:44-68 (1982);
MRC 5 cedongin gdeiti@phnensrotsinagyone moigiies that pigriwaringn thegst andaradilyi avesablac] ude

Chi nese Jjanst.er ovar . cell.s, including .DHFR- cel,ls. 1l aub et
o e he TR TRA o REY e S v ZatiSs of, BS st GH RE 4% St MR, S
such as smbld\{]ﬁ@vﬂ&d. mllﬁnitilﬁ?rexﬁnpl\é%ﬁ'@ﬂ-t%f 538534 3B SAOL A4, AR6 Aot eVi ew of

certain manmmal i an host cell [ines suitable for antibody production, see,
e.g., Ydiaikd tanpplygihylives giped (PRGMsbpelyingrs aSictiybay glygel/propylgng gysolC. Lo,

SR TN e e S R

dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either

homopolymers or random copolymers), and dextran or poly(n-vinyl pyrrolidone)polyethylene
glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylene oxide co-polymers,
polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof.

30  Polyethylene glycol propionaldehyde may have advantages in manufacturing due to its stability
in water. The polymer may be of any molecular weight, and may be branched or unbranched.
The number of polymers attached to the antibody may vary, and if more than one polymer are

attached, they can be the same or different molecules. In general, the number and/or type of
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characterized for their physical/chem cal properties and/or biological
activities by various assays known in the art. 1. Binding assays and ot her
assays | rwoner2asgast, an anti-PCSKO anti body of the i nveoriusnolldedsest ed for
its PCSK9. bi ndin 0 act V|t nmet ho such .a Ll SA

vest er n GRS i RERE bR uesE e gpeertims TR B BRI Ry B b usea
to det ermhin&l tof th@?aﬁi&hlar B@&%@Bﬁ fuRefonscTMREs D oW, IdbARMOR, whetheekanpl e:
solid phase direct or indirect radioi munoassay (Rl A), solid phase direct

or indi ra@ﬁbomwetwmwﬂhb@wéyn ¢ Blerdpy undeiifiohd cmﬂm@@nﬂ ¢flon assay (see,

. Stahl Net hod E 242- 253 .id ph
Gi Dot b ot 1 Agp i EERR e oot O BRAN W oot ggsius Hpied oo
137: 3614036393120l é15 hBA8$ By Qiﬂﬁﬁﬁe b RBARA RS SRYideaO0ki ShhasRisisiest | abel ed

sandwi ch assay (see, e.g., Harlow and Lane, 1988, Antibodies, A Laboratory
Manual , mOobwtSpadengs taichois al?aé@s)nancstolbe ﬂiqnmatsaé @reedlarll doel SR NSdsi0dg 1- 125

| abel | L., 198 | lid ph
0el B gt qHSE) 28} edbicon e B oMY it Sl tpbin 39, ¢ P
176: 546-13rdd toa'!%gvéiéﬂgﬁ%tthét%q{o@ ﬁat% &rd(rMPy S8RMAHEIHi & hddk the 11%%8&6112&6&?53”(’

J. I'mmunol . . Typically, such an assay I nvolves the use of

puri f i ednaiatyi tgerlerbmmmretaiwinslmalks psenifakte the ardelodg-nbeaotenmcedusharictyfard hese,
an ural atl%elgfd test antigen binding protein and a | abel ed reference antigen
b|n|ng ein. Conpetitive inhibition is nmeasured by determ ning the
amount of |abel bound to the solid surface or cells in the presence of the

test antigen @i ndipgGoRbh&itMeHdHRhhY ddigpdshifnsant i gen binding protein is
present in excess. Antigen 25 binding proteins identified by conpetition

assay (C0”petArﬂﬂP@@id9gﬁHb@dl&ddlé§9rﬂl}qu{e?éu@ﬁ) 'b@ ké&%e@ﬂ%ﬁ%ﬁ’&oﬁb&%ﬂﬁm%@ ei ns

binding to the same epitope as the referen ntlgen ng protelns and
ant i gen andrdmpgsipons, eigh as besr@dbe‘cglmld SaHatani]marm&imt dpensahbodiment, | y

roximal, to the epitope bound t refere tigen bindin in for
Steric HildieaREdcEgedEeE mg\alaﬁl%ti BEEK%@PE?% qu%%d ¢ mrﬂﬂggf Sich

det %m ’Hu@% Vﬁ&b‘ﬂ&’%g%ﬁé’ e Bh i a3l ?qu&ﬁ’ | Aefhrishh RH@V%%HR% &% af i
30Usu eting antigen i ng pro eln 1s present I n excess,
it w I I sleqlltunbe torﬁprlgng threé\&ﬂoé)he&pﬁbody (e.ghithdiigig a0fl/oaheafehaincof thot i gen

bi ndi ng pr. ot ein to a compn _antigen by at |east 40-45%. 45- 50(V3 50- 55%
55- 60% Bbeb0y, s furtey embodinwnoPnegomgre YRS108S (69 SSRFASHPM veggys) comprising

50- 65% U5t 800, 869k GRr B AP HGETh B RLMC APk S LORPIUE Sugbflic et

i nvent i aiid is prpedddt il dnaswaysbvdimdr, dis@ecdDednt@ires {oyg. Avsdden tadhforhtedt
corrpet es with anti-PCSK9 anti body 508. 20. 04, 508.20.06, 508.20. 28,
508.290. 3@t18r(19 asY@Btoszeorszrl%%aavﬁapﬁ@ dithatppanlys an Aminar Gl SeAERSS FORBREEE such

a conp et

conf or ma | ona iﬁﬂ%oﬁ% Ql?tﬁar{ é)nlnéllag‘lgun %&B (?IB&IE’%@%(% ant i EE@?@B@C{% gﬂ,a
508. 20. (st ve0fdr Zﬁmﬁﬁsméa&ua@w&&d&hd‘/ eﬁhl‘co&@ &n 2thiSdtaciDedquich @t ogpeiRflgahy VL
nmet hods for nmapping an epitope to which an anti body binds are provided in

Morris (ofdlosanttbpdy frshisagapb b erioImoBGIE BIgs, nucieic aged Histendodevl BeinP 4¢1dBi ol ogy
vol. 66 sg(iil&lertrl%@ @orﬁlgr?ﬁﬁg thjeo\fl:f?ﬁC ﬁl\é’%htli}g(}y. In one embodiment, the host cell is eukaryotic,

25  e.g. a Chinese Hamster Ovary (CHO) cell or lymphoid cell (e.g., YO, NSO, Sp20 cell). In one
embodiment, a method of making an anti-PCSK9 antibody is provided, wherein the method
comprises culturing a host cell comprising a nucleic acid encoding the antibody, as provided
above, under conditions suitable for expression of the antibody, and optionally recovering the
antibody from the host cell (or host cell culture medium).

30 For recombinant production of an anti-PCSK9 antibody, nucleic acid encoding an
antibody, e.g., as described above, is isolated and inserted into one or more vectors for further

cloning and/or expression in a host cell. Such nucleic acid may be readily isolated and
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In an exenplary conpetition assay, immobilized PCSK9 is incubated in a
solution conprising a first |abeled anti body that binds to PCSK9 (e.g.,
ant i - PCSK§oOantissily 508. 20. 04, 508. 20. 06, 508. 20. 28, 508C20AIS3B 1066593

508. 20.84%’ and, a.second .unl lalbel e(f apgtfi bod thatl. IS I?ei I t est dtfor its
abi ity YAILSHHRYRE G nional procequrey igbg’é@“%ro ISP gB“%&% r*fhe second
15 anti Q@ﬁ%l@@f’biﬁ@in@%ﬁ&@ﬁéalf Ro geﬂl% Qﬁ&&ﬂ[ﬁh@ URRK/AH Mht clﬁ&s%f@l?erﬁrﬁi%lbg%).el od

i nmobi |'i zed PCSK9 is Incubated in a solution conprising the first
anti body but Swtablcthestsests fat cloniehed egrespipn bbatibodfcacodirg vastars oelugdnder

Cmbouna Tt PRI ek et SatiBedhorsho fiot “BimiGtar iy Bl benrp iR

i mobi | !b?a@fériﬁ’,%@niomam&ﬂ bBAosyldtiohad #R Bt oPfunk8REAre ABBRGUBL el t h
i mmobi |i zed PCSK9 20i s substantially reduced in the test sanple relative to

t he contaxptessampf @tibotg fragheants andlpazpadidehmtbactraaseeong, Hrit. PodyNdS

(200 e tbbth 50 50 S R Ol S BB 2 P e
Labor at of%,(BGo\cd L SPLd. MGurha08Ess, MowaZN] ,@fg%&gbn@??% L ribhoRBrRSBL6!E -
assays are provided for identifying anti-P anti bodi es thereof havi ng

bi ol ogi calibadyt firagnognts Bifolcobi) c Alftemnetpiredsion, thie anhkodyrhay BRGsél@ddmn bedi es nmay
i nclude, e.g., hlocking, anptagonizing, suppressing, .interfering, nodulating
andﬂ@r r@aﬁgﬁhﬁﬁdﬁge&gﬁﬂp_ﬁle&gﬁa}la@? _?ani&fﬁvﬁffripeg%af‘- PCSK9. Anti bodi es
havi ng such b Qigiioh pkhikict Youldyfid Mot Qtick 1 flafiofiadt fundl Sl 301 0
certain enbodi nents, a%tl -PCSK9 anti body bi nds human PCSK9 and prevents

i nt er actsugableiclonirtghve ckplektiod hostefot antibodyiradodepntsctoranheludgSKhganbd hady
bi nds specifically to human PCSK9 anq/or substantjally inhjbits bindi of
human PCERYS{ OE%)E]P@WE&P“ patherysbygibeon shupmizego -6 m%@-tb@%odsﬁmza@ﬁa%or

more (faf,; 1t€ a PTG BF R I 3Gy htforPfhtte MO '
2012/ 088 LR s 8P ERE L y?%“%‘:n[k?%')&g%n%’efﬁ‘ievé e armeross, Nat, Biotgch.
cer tiai n 2nbiod: de A (30049 readiln eedt, iNam ppevh. A2 i0sDll5gReeb)ant i - PCSK9 ant i bodi es

whi ch specifically bind tq PCSK9 and whi ch antagoni ze the PCSK9- nedi ated
effect on LDLS:elqa@y&émét GrHe rﬁ%%@tprr@amrvf\gmcpwl%? pf1bodE arepliR HEWARd 188Ul at i on
assay | -di SC rel i T

vent | QRUTERERI R i SR bl Qo AT HRFARN 4O ERcbrup gl BBl o
her ei n gqoajtugaimdcticollQMEumEron® bacubitial sxdits lege bta idsuificdashich ar®mbb esap@ut | C
agents or drugs, g[r ow h inhibitory ggents t.oxi ns (e.ﬁg@., protein toxins,
enzymat i CaIUNgR with énseehacHs rartioylelyder wanstoctiar af Spasbakta frugivgidasslis-or i gi n,

o AT BUGLSHLIgR LORL OB PGPS, 1 DM e B an
conj ugateok 4980 6@20/54 80T, 250978y snd 6,A¢T 420 aigsditindPLANITIBOBIES 0" @chnology
Egygaz;igggiggdl(lcsiggagib%dielz?ﬁ terglgsgyltl)ig pla?ftﬁ.o& 020, 5, 416,064 and European Patent
Vertebrate cells may also be used as hosts. For example, mammalian cell lines that are
adapted to grow in suspension may be useful. Other examples of useful mammalian host cell
25  lines are monkey kidney CV1 line transformed by SV40 (COS-7); human embryonic kidney
line (293 or 293 cells as described, e.g., in Graham et al.,, J. Gen Virol. 36:59 (1977)); baby
hamster kidney cells (BHK); mouse sertoli cells (TM4 cells as described, e.g., in Mather, Biol.
Reprod. 23:243-251 (1980)); monkey kidney cells (CV1); African green monkey kidney cells
(VERO-76); human cervical carcinoma cells (HELA); canine kidney cells (MDCK; buffalo rat
30  liver cells (BRL 3A); human lung cells (W138); human liver cells (Hep G2); mouse mammary
tumor (MMT 060562); TRI cells, as described, e.g., in Mather et al., Annals N.Y. Acad. Sci.
383:44-68 (1982); MRC 5 cells; and FS4 cells. Other useful mammalian host cell lines include
Chinese hamster ovary (CHO) cells, including DHFR™ CHO cells (Urlaub et al., Proc. Natl.

Acad. Sci. USA 77:4216 (1980)); and myeloma cell lines such as Y0, NSO and Sp2/0. For a
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Bl); an auristatin such as nononethylauristatin drug noieties DE and DF

(MMAE and MVAF) (see U. S. Patent Nos. 5,635,483 and 5, 780, 588, and

7,498, 298y0 2a128BH3t at i n; a 15cal i cheam cin or derivati PeTiuseranbe563ee U. S.
374, 5,71 739, 116, 5,767,285 5 770,701

Patent Nos. 5,71 586, .5, o
5. 770, 7807 05 7370R e Yoy gite! blror Rl Peaiyell g £% vemald
53: 3336-3340,. (WORANS 1 MIcliaiierRlogd) Vol SADAEK. (RaSo, cBBHEARGa AR ToABIENS), an

ant hracycline such as daunomycin or doxorubicin (see Kratz et al., rrent
Med. Chawp 23824520638 (2006); Jeffrey et al., Bioorganic & Med. Chem
Letters 16: 358-362 (2006); Torgov et al., Bioconj. 20Chem 16:717-721
(2005); Nagy et al Proc. Natl. Acad. Sci. USA 97:829-834 (2000);

Dubowchi k et (21 ., M8 g, & Med. Chem Letters 12:1529-1532 (2002): King et

., J. Med. :4336-.4343 (,2002): d US.. t .. 6,630, 579);
e bt oxa oAU BsEBaingiic oy anued Rkin B Pag AR SOt o of el
t eset axelharadRezQf foRtRNShysialldheRial PRPEARS a@D6r H6IokRAPactiRRlR bRt HRT

enbodi ment, an i nmunoconjugate conprises an anti body as described herein
conj ugatasshys bnamn enthyret i cal |y active toxin or fragnent thereof, including
but not limted to diphtheria A chain, nonbinding active fragnments of

di phtheria toxin, exotaki Bikdiafassay{ didombssysdpnonas aerugi nosa), ricin A
chain, abrin A chain, nodeccin A chain, alphasarcin, Aleurites fordi

proteins, di aathtdspeenuebisPCBRYIMLiIBOE®, RE insafForPis Mseidor (tPACEK 9 BARNMg
30and PAP-S), nonordica charantia inhibitor, curcin, crotin, sapaonaria
of fi16i naictigity. wig Bintkaowngastbedsrsuchps BHBIA. i Westera biati ¢fe-obumerqus spti n,
enonycin, and.the tricothecenes. | n_anqt her. i pent. an -

i munoc odﬁfn&geg?veeh@élﬁ%lﬁiaé%‘ S Enirh s Sl ahidplid E;?eﬁrge?ngl%c?z%f%%%?t%sdw%t% a

r adi OaCtdnhSﬂleﬁtf@méxtaﬁlffl@rsﬁl\i@- iR dR6A R Uaidlees radioAiuBdHsHf (RTATIsORE phase dir¥éd
2012/ 088313PCT/ US2011/ 066593 i sotopes are avail able for the production of
r adi oconfjrugiressenzpgripinamopssay (ld).mendwich competitionassayYeer, eRe Htdd! ®Rel.885

snl535 Bi 212 325. p,.D 21 radi oactive isotqpes of. L en the

7o ocon aaalel & (RuR TP SeaRrReh 230 biffs SRR ndA T e at om
for 13ci Mirlb@P L., 86 7€BmlroY. 187 3BP4-8619A3M ?has%li%%ct 1@beléd SR4y) sbiadPhasé Or
nucl ear magnetic resonance (NVR) 5 imgi ng (also known as magnetic

res onand’éreictﬂa}gfﬂﬁb,sandwﬁqh, aS_sayc(heaag-gi,diﬁrh)@L arl angal I88, Aot_iﬂquéeSl@lLabbrﬂmrN m 111,
1 or a0 ST ROSSTSA% uORYBEN iy GRERILPIY  pganese o
vari ety Mbrbbf 4NGO8ONA . LTALELSY. S9HPI5)NGlLiIAPEMNSiRbCHo@S avidin EIA (see, e.g.,
N-succi ni m dyl1- 3- (2-pyri dyl dithi o) propi onate
Cheung, et al., 1990, Virology 176:546-552); and direct labeled RIA (Moldenhauer et al., 1990,
20 Scand. J. Immunol. 32:77-82). Typically, such an assay involves the use of purified antigen
bound to a solid surface or cells bearing either of these, an unlabelled test antigen binding
protein and a labeled reference antigen binding protein. Competitive inhibition is measured by
determining the amount of label bound to the solid surface or cells in the presence of the test
antigen binding protein. Usually the test antigen binding protein is present in excess. Antigen
25  binding proteins identified by competition assay (competing antigen binding proteins) include
antigen binding proteins binding to the same epitope as the reference antigen binding proteins
and antigen binding proteins binding to an adjacent epitope sufficiently proximal to the epitope
bound by the reference antigen binding protein for steric hindrance to occur. Additional details
regarding methods for determining competitive binding are provided in the examples herein.
30  Usually, when a competing antigen binding protein is present in excess, it will inhibit (e.g.,
reduce) specific binding of a reference antigen binding protein to a common antigen by at least

40-45%, 45-50%, 50-55%, 55-60%, 60-65%, 65-70%, 70-75% or 75% or more. In certain
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10 (SPDP), succini mdyl-4-(N-malei mdonethyl) cycl ohexane-|-carboxyl ate
(SMCC), imnothiolane (IT), bifunctional derivatives of imdoesters (such
as di net hwb 2adhigsB3mBdat e HCl), active esters (such as di araiseéiriocssb3

bi's” ( p- SRIERERI BT HERARI BT B ER e Pl BT oS RRe o LTt
bi s- (p- dhgeoni unbenzoyl) - et hyl enedi am ne), diisocyanates (such as tol uene

2, 6-diisocyanate), 15and bis-active fluorine conpounds (such as
1, 5- di f | uor o-12 08¢ dipsct efdhemrenien, coopetdioarassays may b aisetd torrentidy exantibodyn be

Gar bon- Tieagren 10 elth S ol afls 59 98 BTG T AP R AR R S5 o

tri ani nepRMipaRcHl hndag td POMKIOT RALcrtsin @ﬁb@&iﬁ{éﬂ{s%déhcakt%hg}zﬁﬂ a gAY biRIS to

conjugation of radionucleotide to the antibody. See W94/ 11026. The |inker
may be dh¢ sdneaematope (4.g.nk Entaroaeichnfornitimgal elioas)kthatfis hoayd It ani-RCOKAg i n

20t h | 1. I R [ i,nk ' - iti | i nker,
oot ol aprhibod HREN O hrefsefDs Rl sh¥ab ol rrin SBER 87 PGS miceirenar 1
et al., LARSKS foRERppiRg ant €fitdpdtb 139 an driBod B hre NovideddHBGLRY 1958y be
used. The i1 nmmunuoconj tugates or ADCs herein ‘expressly contenplate, but are
not | i m‘ttpdopoMesppingPovtpagat’ esMpr/eparedolkctlr Sideg- Val nikKe(Huneag Pnéss,

i ncl de' g]%&)bu ot limted to, BWS, 25 EMCS, GWBS, HBVS, LC- SMCC, MBS,
vrBHU sBAOWVEN)- S| AB, SMOC, SMPB, SMPH, sul fo- EMCS, sul f o- GVBS,

sul fo- KMUS, - slfy %x%ﬁgﬁn{éﬁﬁ%ﬁ%mﬁ%ﬁﬁbﬁ%@@@@ S WA BER 2 16icSB

(succinimdyl-(4-v ne) benzoate) which are comercially avall abl e
(e.qg., fooomprRingracfersBiladledimblodgyhat bmds to IROSKY ¢¢.gl, anti-PCSKIOSnApodyE ¥EX0HBH s

any of LB SPCHE IR Hoth & S0R el hirand o EoIELmIbor bR BT g
the presencerhs BKPol dnfbeld WiP Gk ﬁ%ﬁﬂ@dﬁorg Rire®b PCSKEY. effel Ayngas used

herei n enconpasses dquantitative or qualitative detection. In certalin

enbddi memtibodyamby b¢ pgk@nlin s AyipidemadDp2dian0 8834 3G, b2 blliA4FEBKI s bl ood,

serum or, other liqujid sanples of bjological ]ﬁ)?ri gin. In certain enbodinents,
8

I
a bi ol ogheuhricddnpselulighprnpatng thedirpt laheled adibady but not theseenid wlabstidnent , an
anti-P i (e i dj i: j. i
o ovi cedpats, pREne Rt ndeR SdTBRen Bl Gl REMIR e BEUCEREHUONS o
in a5 MeYicradss aabging antbdiyay raheshed) andake habuntexfikddi asotisted whith net hod
conpri ses detect !Png t he presence of PCSKO protein . in_ a_ bi.ol ogi,cal sarIr(pI e.

In cert dmmebuizsdi %is npvasiwgd i Y thesrapuiposiebel assodaed with 1 dized KK he

re A ,_ M _ i
ot -Dody S HRER RRRARER AR ERaRpR ARl FElo AERURLURRG SRR L IS iy (e

ant i - PC3kOsaohd berihody ds RoGicding anth tHe fieg bntitgdwiiet fieding t« POPKEX Ses Hhdowed
between the anti- 10 PCSK9 anti body and PCSK9. Such nmethod may be an in

vi tro oranfhape (AP8gbd wékpdiasn hebosassui s chdrd (§atd Siroesikabankabesdgryi s used
to sele I li\gible for therapy wth an anti-PCSK9 anti body, e.g.
where P égg?géﬁgb%ﬁ’o}?ggterol is a biomarker for selection of patients.
Exenpl ary di sorders th may. be di agnosed using an anti body of the

i nvention include 15ch 'eéfé‘f’masfﬂsat ed di sorders (which includes "serum

chol gster ol el gl o6 4 s0r et & )i A G RS 0 i
biological activity. Biological activity of the anti-PCSK9 antibodies may include, e.g.,
blocking, antagonizing, suppressing, interfering, modulating and/or reducing one or more
biological activities of PCSK9. Antibodies having such biological activity in vivo and/or in
vitro are provided.

30 In certain embodiments, anti-PCSK9 antibody binds human PCSK9 and prevents
interaction with the LDLR. In certain embodiments, anti-PCSK9 antibody binds specifically to
human PCSK9 and/or substantially inhibits binding of human PCSK9 to LDLR by at least
about 20%-40%, 40-60%, 60-80%, 80-85%, or more (for example, by measuring binding in an
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di abetes, coronary heart disease, stroke, cardiovascul ar diseases,

Al zhei mers di sease and general |y dyslipidem as, which can be nmanifested,
for exanpwe,20tzyoss313el evat ed total serum chol esterol, el ecatusdoltDeqs98! evat ed
triglycerides, eleyated very | density Jlipoprotein 20.(VLDL), and/qr | ow
oL | o g cepBe RER AT ol Fral SR BT By iy A
prevent i ng-FOSES Ghitdodd FRdEIPesificANHHIAL tAPCERB%hd MMEchSynddoRIFe e PCSK9-
dysli pi dem a, atherosclerosis, cardiovascul ar disease (CVD) or coronary
heart dimehsfed cifectan LR lavdisarheo ompsirsd rrgviadmismigshe DA dowvntdegulateli vi dual
an effective gfng%t ﬁf aqti-PC 5K9 antibody. In certain enbodi nents, the

i nvent i ABIBYIAYS o5l dip¢lasdifte ™ nount of an anti-PC 5K9 antibody for use
in 25 treating or preventing hyperchol esterol em a, and/or at |east one
symptom of dys) i pigefiuReconjligi@scl erosis, CVD or coronary heart disease, in
a subject. The invention further provides the use of an effective anmount of
an anti - PC 5K anlditge ¥isb hadvidiliaBaNoEsFuSs ReHrisiadh Afi-riSesh@ivoag PCSKI
in the manufacture of a medi canment for freating or preventing

hyper chdicest eomghgatidato mmat ororatytbastagonts, sighps drenofthatysiutipagentd er,drugs,

at heroscl ergsi s, . CVD or, 30coronary heart .di sease,. i.n an individyal_. .

' cer ¢ S EBBRIRAESS] GP Lot aHr s ST bt Bsilre KTt BBt ertlabel s

| ncl ude, f,puh A5R, HOhithhlBright! of Gaoh @RS hifrQyn), BPHRdLEVE Ralopl & detect ed
directly (Such as fluorescent, chronophoric, electron-dense,

cherti0l um nesdemng cabddinedt, @acmimneotaipedas)is ansntisidy-drsg owijegateADEUTh as

enzynmes or. ligands, that are detected indirectly, e.qg., fhrouygh an
enzymat i"_&hlPléé‘gf“?tg’ﬁ’dB S COpYESteiZ9 0B8N w@zwivde%@_gsmﬁmée@ foup
I nter aCtﬂl%gansE‘f&?dT&%@UyS. IpaRet ﬁ/o%%%d%c,’(ﬁ’o, 9,‘4%6,_@%? aﬁﬂjﬁuﬂfg%ft }ea?'?tft ®&p ¢ 85 235

radi oi sot opes 32P, 14C5 125-% and uor ophores such
as rar e BBr ahawheatatsash ey mbharoetbglaad natandiup nwidesiDERid/BE (MMABantd ne and

o S B NSl 200 S L 2RSS scksby L o
2, 3-(@i hyﬁfi%ﬁ&h %f H&?\%‘ti%ﬂéreo?gﬁ% ?ﬁﬁ."ﬂ\ﬁqtéﬂ NET 9%{ Hene 5§7'T"i@86 ?}!7%9'"![ 141
-g é oXi dases,

phosphat ase, al act osi dase, ucoanyl ase, 1ysoZynme, sacchari

e.g., glynsmsnsj7d6.56], YaltatioosF7dxX0 tand,5, 81 29¢| Hooser G-aphCsplaaies.

dehydr ogenase, heterocyclic oxidases such as _uricase and xanthi ne oxi dase,

coupl ed iR+ A3 anddiode shtloy ¢ g e gethi2 Per 8% 8dd 910w aathecysling e

precurs v | i oA i .4Bh Qb h.din,

Cpi 1 e BBy o BEh RS L ARRE il PR AR T 4T SR e

F. Phar naleffidyi g al., Aioodahrt& onsl. Chem. LeFaisS16: 3588042 @006Y), Torgenconnaksas:.

conpositions, includin Sharnaceutical formul ati ons, conﬁéisin an anti-PC
3G 8e%e

5K9 2Ant i Wsety 16dhd-78 1 e ek, BigapVerdidegdsedléht 64{(HY0%n

anti-P [ : i [ , b dhQNS:; ri ne or
more antPBSaelCgar; pleprb AR BTEhUR2S 525 AR ol R TR P
conpri si@gns dq148B6-a34% (X00d); Agd ONS. RateniDIoe 6,880,565 DK heshdtldabtc piindesine; £CSKO.
These conpositions may further conprise suitable carriers, such as

phar nacdatdang arehyasgocetarelbpas!itaxel, firefax e, epréaxediang opatrekel; 8 tnahthepengs endael |

known iqaéﬂﬁﬁart. Phar maceuti cal formul ations of an anti-PC 5K9 anti body as
descri be erein are

25 In another embodiment, an immunoconjugate comprises an antibody as described
herein conjugated to an enzymatically active toxin or fragment thereof, including but not
limited to diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-
sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII,

30  and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor,
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.

In another embodiment, an immunoconjugate comprises an antibody as described

herein conjugated to a radioactive atom to form a radioconjugate. A variety of radioactive

45



20 prepared by m xing such anti body having the desired degree of purity
with one or nore optional pharnaceutically acceptable carriers (Rem ngton's
Phar nacewocal2/8831ences 16th edition, Gsol, A Ed. (198@ryuseeiiobesds or m of
| yophi li.zed formul ations or aqueous sol.utions. Pharmaceutical|yiiagaepisabl e
car v er S5EPR FETAHE g RE pRRCR o PRt ToRET GO duyEl AT o™
concent rel’] REIS° /EPF aye'd, Fhd pPPhehtidgnd Ridioadfi @ Retbpdd dNTledvhes theuf f ers such
as phosphate, citrate, 25and other organic acids; antioxidants including
ascor bi cadiorehjegat: waiséd onidefestiqn ggeaywenmipriss afadiedrtiag atom for scintigraphic

oct adecyl dj.nmet.hyl benzyl - anmoni,um chl orj de;. hexanet honi. um chl ori de;

bonzal kit RSB Rty PGB e e Rane B Feghagye SISy,

al coBol ;inRbiyl(a IR kARENSs SHET R SR im@EinRARY, su@PdsabERe-108heARAbdine-
resorcinol 7 cycl ohexanol; 3-pentanol; and mcresol); |ow nolecul ar weight
(I ess t hiad, sidouwm-110 fluesincil @saripml-{heptrogtes);S, pxypreilisgadolivlumasnd@@amsse om

al bum n,. gel atin, or inmunogl obulins; hydrophilic polynmers such as
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SMPB, and SVSB (succinimidyl-(4-vinylsulfone)benzoate) which are commercially available

(e.g., from Pierce Biotechnology, Inc., Rockford, IL., U.S.A).

E. Methods and Compositions for Diagnostics and Detection

30 In certain embodiments, any of the anti-PCSK9 antibodies provided herein is useful for
detecting the presence of PCSK9 in a biological sample. The term “detecting” as used herein

encompasses quantitative or qualitative detection. In certain embodiments, a biological sample
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In a subject gl #8014 QAR APR! SinotdiEd LOKERS b ARG BY G AReR HiddCSK
anti body for useepi%&}iflshl e?s{]éli‘lng ( nd?lﬁ% (%gd P’%S%Q ton)lf%l?% :[h% Izfl\lés?luBﬁecdtl.ld:él n
cer tiai n chotesdratesiated disbederaniwdiich ianlugesoiseaias clavicsamdl reREISK@rdnt’ ) bimdindingr use
in a nethod of reducing LDL-chol esterol 15l evel in an individual conprising
admi ni st38YioRg Ot BoFHRf th?q&ilkﬂwmﬁlyaﬁd&l?%%rpl%a,&mﬁ Hiseayst metapelaxyndipidyody t o

reduce t - l.ev I - j i . i tion
D v dec ek tORIEREE! RhodsE ke, LRI STIRE NEML R B DUET
LDL- chol geatmallpdydl@ukimiag) which cadibe intimafiestedy for ¢xaintple, dehah ricshed itetgl decurh he

i ndi vidual an effective of the anti-PC SK9 anti bodf/ to |l ower the serum

LDL- chol®slcgicnl. qlexpiqd LI, deveted tHekyaerides raderaged vorelavwdedsitty BRODOCHY ovi des an
ant iP ti se | t iy [ vai il of LDLR
T A AR DL o Bpl RO ST RERE: AR BPREIEC Voo
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enbodi ments, the invention provides an anti PCSK9 anti body for use in a

met hod oRrdigyaseles depaps mgoroqormgkbeWIﬁ@m in an gMivideal gPMOESINg onpri si ng

adm ni st eri.-ng, I I: %éﬁl ell‘:i ' : A - i body to
SO X g M4 LSS RSB BT S 0% ¢
of the abodiegdhdBRERidnrevieéenadiiettite HUOBN of b aiti-PUSKeMiBSRERE usd ine
invention provides for the use of an anti-PC SK9 antibody in the
25  treating or preventing hypercholesterolemia, and/or at least one symptom of dyslipidemia,
atherosclerosis, CVD or coronary heart disease, in a subject. The invention further provides
the use of an effective amount of an anti-PCSK9 antibody that antagonizes extracellular or
circulating PCSK9 in the manufacture of a medicament for treating or preventing
hypercholesterolemia, and/or at least one symptom of dyslipidemia, atherosclerosis, CVD or
30  coronary heart disease, in an individual.
In certain embodiments, labeled anti-PCSK9 antibodies are provided. Labels include,
but are not limited to, labels or moieties that are detected directly (such as fluorescent,

chromophoric, electron-dense, chemiluminescent, and radioactive labels), as well as moieties,

such as enzymes or ligands, that are detected indirectly, e.g., through an enzymatic reaction or
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manuf acture or preparation of a nmedicanment. In one enbodi nent, the
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enbodi merwe,20tmssabol esterol rel ated 30 disorder is hypecthskesiedses em a.
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enbodi nERHIETS, SHeh axddRfmessytical iyaeespeails excayenis incluiding buffesy, él‘thlﬁ’garﬁ Kelll evel of
HDL- 20gholssh &Ll in a subject. In a further aspect, the invention

provi des pharnaceutlcal formul ati ons conprising any of the anti-PCSK9

anti bodi es priwrtagdutiel eormul@iods of f10antBESKY aatifodfastdescridedercilhat apeut i ¢
nethods In one enmbodi ment, a pharmaceutical formnulation conprises any of
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be used either alone or in conbination with other agents in a therapy. For
i nst anc& hagnacshtipBlodgoeptablheartions arn saprafpoBexicdo ammiants eehe dowgenansgt | east

one, 20 0 DELATGALE 6o A5y 0 R TIRT 0 P MERRRAE R0,

addizsi onal otiee baalttdctdsagrivikidaitsdncluding ascorbic acid and methionine; preservatives
(such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride; benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens
such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-
cresol); low molecular weight (less than about 10 residues) polypeptides; proteins, such as

30  serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as

polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine,
or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,

mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,
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The formulations to be used for in vivo administration are generally sterile. Sterility

may be readily accomplished, e.g., by filtration through sterile filtration membranes.

G. Therapeutic Methods and Compositions

30 Any of the anti-PCSK9 antibodies provided herein may be used in therapeutic methods.
In one aspect, an anti-PCSK9 antibody for use as a medicament is provided. In another
aspect, an anti-PCSK9 antibody for use in treating conditions associated with cholesterol

related disorder is provided. In certain embodiments, an anti-PCSK9 antibody for use in
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3 leastterol related disorder. In certain embodiments, the cholesterol related
30  disorder is hypercholesterolemia. In another embodiment, the medicament is for use in a
method of treating hypercholesterolemia comprising administering to an individual having
hypercholesterolemia an effective amount of the medicament.
In certain embodiments, the disorder treated is any disease or condition which is

improved, ameliorated, inhibited or prevented by removal, inhibition or reduction of PCSK9
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manuf act We 201e/a88318 enbodi rrent of the invention may furtPlT@tUsa(mmﬁdsse a

package jns |cat|n t t he co Siti an be . us

ot cur o Aot Ry SERRG b I B Ry S ol e

manuf actiagbiBy grevchb®le) %H@gﬂ 8 uge SCEANH chPhlsd Bt Rbhtdd. FORt@INN@IbJIRHBIS,SI Ng
a pharmaceutical’l y-acceptable buffer, such as bacteriostatic water for

i nj ect i chsor@Wp) disgase pheancbanafif fé@t@dhfsmemélonlafn@elpstmbmndtqm or aredcadedt r ose

solutio may further |ncIu esi,rable froma

comrer ol LR SEp st Sagha B o etk (SR er Beresin TGN 17 ¢ er s,
needlses, ccABE SWOINEGSS 1111&1V1'dﬁalk' ﬂ@!@cﬁlﬁ%%?@het ahﬁ{LP@S'm @ﬁnﬁaaeesaaae\ﬂee@eulgl es of

manuf acture may i nclude an 20 i mmunoconj ugate of the invention in place of

or i n adudéthodsofitie mmertrni inGCSKG danduaboidyticatet] for [EXAMIESS, 1nd1Vldt1'¢1@wﬁth | owi ng
itions of. the s under st ood

t ho d d
hat Aot HETME AGHIAS HEST Hag BT R4 etPRoedCOR! b ot CRw by a

descri pteRoRkeYd Fj'(ﬁﬁilhapﬂyﬁerclgﬁ’es@f@lgﬁll@(h@FH%ﬁ’@l(lﬁlhhl@ Wil pridfird - PCSK9
Ant i bodi es Resi due”’ numbers are according to Kabat (Kabat et al.

Sequencdsfporfchqziles:tm@iamsla efhoi angvstaiod ogpleaht omstamastcontolledEehd, individuiaks alt-lelalk fav
Servi ce, tion | nstitutes .of Health, Bet h 991) Li br

Sor t10ng deNeloBRE ?rﬁlgol?%erpﬁgﬂ% MO MR ERER ntf?aﬁ%) <§: er 1@6%? I}Sd’?ﬁ udeq
human P ideRer Rl&shiédw R H&%n cHSed s a@%@@'@hé‘b@fes 'rﬂe‘ﬂ'itﬁg %hél‘éﬁttahé‘g The

phage libraries were sorted f|v ounds agai bi oti nyl at ed "PCSK9
sol uti orlivyeh dseaseF@xrlmah‘ﬁoﬂﬂi}leﬁB&g’%ﬂ)Sﬁ@'ﬁtdﬂf%@ﬁdnbﬁﬁfsBﬁﬁthmmdfsm sbemt(yymﬂ tbé

sorting, 20ug/nL biotin ted PCSK9 . was, added tq apti bod hage libraries
VH (seg prgvegtion prgtregtmgpt toaf aﬁher‘?sr%sl?m?bﬁ andl\‘/’é’chﬂjOVaé aflﬁ@ai%szy 20091) and VHNL

(see Liang ety al. ¢ o ? g |{4€q1§j bl ocki ng
buf f er PBST (B%%s%ﬁ\é%@?%ﬁ%?esr’% s%ﬁ?%se %é &H@f ﬁwhtgow n s%rum
al busi n «dBAipteaing tOthd n¥diidoal)an Bfeetiv 2O owan df & 1eayc oeddeidtiamabtharapbiticatgenoom

tenperature. The follow ng day 120g1 of PBST/ BSA pre-absorbed DYNABEADSO
My One TM &sF-+ S#tavIn geFiait Wpﬁwqm%&wddwn%tb%pem)agﬁ%@s %@é@%ﬂ%

library r hen

washed tt ggé ?‘lﬁ Hnggél\%?) P S%Eﬂ# ?%Bfgvgstcu a?%ﬁ}éis med’eéﬁyl%%n}b-ggﬁ%gﬁounamﬂg%% wer e

el ut ed whédapdunic agOirhid fd@hseamch ﬁ@tﬂmﬂ/bt\&@ﬂlcm@ltheaﬁ)skmfmwuersznma@ldmmbmlaf evzat. W t h

4004 of 1 M Tris _ base Em 10 Recovered phag}gs were anplified in E

col i XL-It cpyigjg cgpflignen Fher?&dtt}ﬁ’éalstbﬁ@%ﬁ]@ﬁge@éi‘ cleyatingiiadevel ohdBbat i on of

ant 'z%OdychB ade W ?uﬁ@c‘:t' bi oti nyl ated PCSK9 was reduced to 2-3 hours, and
oun(!i den was captured for 30 m nutes on neutravidin-coated

( Cat aI Og #8988@ ﬁn}t@@éﬁéct thd @Reitiongirenited prarmi@liti b Rrniitiods comprising any
streptavi din-coated (Catal og #21125, |1Qgg/ m, Fisher Scientific, Waltham
M) Nuncofdles 4d1-PCRER iasahbqslisrinavidesd hgrgia, ¢.3por use in any of the above therapeutic

methods. In one embodiment, a pharmaceutical formulation comprises any of the anti-PCSK9
antibodies provided herein and a pharmaceutically acceptable carrier. In another embodiment,

25  apharmaceutical formulation comprises any of the anti-PCSK9 antibodies provided herein and
at least one additional therapeutic agent, e.g., statin.

Antibodies of the invention can be used either alone or in combination with other
agents in a therapy. For instance, an antibody of the invention may be co-administered with at
least one additional therapeutic agent. In certain embodiments, such additional therapeutic

30  agent elevates the level of LDLR. In certain embodiments, an additional therapeutic agent is a
LDL-cholesterol lowering drugs such as statin, e.g., atorvastatin, fluvastatin, lovastatin,
mevastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin, or any combination thereof, e.g.,
VYTORIN®, ADVICOR®™ or SIMCOR®. In certain embodiments, an additional therapeutic

agent is a HDL-cholesterol raising drugs.
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15stringency of plate washing was gradually increased. After 5 rounds of
panni ng, significant enrichnment was observed. 96 clones were picked each
from VH awo 2vid883Bbrary sorting to determ ne whet her tirey/usp@aiobésenl |y

bound to hu CSK9. The variabl e reai ons of these.clonges re P
cequenced t o TUEBAPTPYalT B otk Sairaty HouTS S RGN FBLA S ¢ hat
bi nd hurgg PERI9 tiRtap-88S £%1e§ié AOMER1dRY iPe ke O Uk paREEfosRBBnHNhd separate
reformatted to full length 1gG for evaluation in in vitro cell assay.

d ones cidniinisteatant inyehigh cafeordrimiserdtipmoiothe ges-POHBK antibady o therdewtiipr eagi ons

f individual.cl i nt h d LPMA. vect. tivel .
01 aner ertery huich e ERulme s ol T oty adin St o TRREG s Tl RO RS of i n

A colsummugeioGaRe blijueintli braries for Affinity Inprovenent of Cones Derived
fromthe "VH Li brary Phagenm d pW703 (derived from phagem d pV0350-2b (Lee
et al., J. MAnaBitody 840¢ idGnBod (9@ ahg@Adiyipnal comebunic agerdt op beadomni¢®id) i n

all CDR-L3 positions and displ ayi oval ent Fab on the surf.ace.of M3
bact er | JHEgSTEC B ey EFemoral GHAPALE ek 267 AREG ikl SEHEH o
vari abl godpmRhdent, VittalQioral 0EHi@hibnt BLrestral [eMidMenMbld nRb ALYl 8
affinity 30 maturation. Both hard and soft random zation strategies were

used f orin@évfenoug, yntraattenials inoaperFoncahar subcatad ooriszatiinstratmne Ddsgietcas bhaiby

library with sel ected posi.tions of the . three |ight chain CDRs.was
r anc@m‘ 28y S%‘iﬁfgmé?ﬁ’ RS2 YSCHRS; %‘ﬁé&s pgranFRAug Oﬂ%thﬁP’é‘Pe‘?’t’tﬁﬁ%lﬁCt&?’i‘tsi bodi es and

the desigpegd Z&ﬁ%ﬂ%éﬁ& HRSrARi HEEGH SRS bAcHrEfic €VaRbus ((o%ingl\@hedu%sm
340, 1073-1093 (2004)). WD 2012/088313PCT/US2011/ 066593 For soft

random zatluding bnesitduasdad spgki drinouisple hdBGnistfatiCbRoLS, vaffu3Bne-pbintd, bGIDR- H1,
50, 52, 53-54, 56, apd 58 qf .CDR-H2, 95- 10(?‘8 100A, and 100C of CDR-H3, were
t ar get e MRS RGP P ERIONAHEPHENPIBHE DSFCIEDR | 0ops, HL/L3, H2/L3, and

H3/L3, were ﬁtﬁﬁ&%@%ﬂﬁb&ﬁ%@%&ﬁbm@ 1APRIEVRILEE SO, aﬁ@gkﬂ{jfﬁii @kd on

condi tions, I ntroduce e nmutation rate of approxi mat 0% at
t he 1Sel antadakhpmsidnsierat withgoodimadieal radNa. Wagosyfoit dvasidzedomirt this/dni®+ 10- 10

m xtures of bases favoring the wild type nucleotides (Gallop et al,,
Jour nal Bflusiede prisrlaedsmdst P%}ng??%Q%éf?q@aﬁ%wgnwmabh%@%tr%% ithiyclmti¢aht egy

to CGeneraf &iith o Blctiddil THRE CYRIED thefcQls A fth Dkl Y s E9BentPhage
l'i brari ecg %el?) e ()StEJHt?jle((i:ltb e %a g%e ercogshe S 06?&% rg%me%ot%%ggé t“?e ggﬁvltﬁntb thn,

I ncr easithgngthodrdadjhistfaoion f the s¢hct sting efladehi ok tratiny andéthsofattorsgknodmGoD. / ml
in 1% BSA and 0. 05% Tween 20_of phage input were incubated with 100 nM

bi ot i nylmBeder! PrSKEoRarh eTlaf‘o%@ﬁziq‘ Beqddiwt be whisaptionalpaliosntlaicdcyighengiaprel cso
L A
di | ut ed ot ageith ddPén ipe thelatdant effuhtibOdy prevelk in thaSorhhul@fupl thedyieof disorder
neutravi di n-coated wells g 1r0rr11 mL) f a?r 30qui mﬁes na;traﬂr oom itnetgpearnglt ur 3 W th
gent | e or treatment, and other factors discussed above. These are generally used ¢ same dosages
and with administration routes as described herein, or about from 1 to 99% of the dosages
described herein, or in any dosage and by any route that is empirically/clinically determined to
25  be appropriate.
For the prevention or treatment of disease, the appropriate dosage of an antibody of the
invention (when used alone or in combination with one or more other additional therapeutic
agents) will depend on the type of disease to be treated, the type of antibody, the severity and
course of the disease, whether the antibody is administered for preventive or therapeutic
30  purposes, previous therapy, the patient's clinical history and response to the antibody, and the
discretion of the attending physician. The antibody is suitably administered to the patient at
one time or over a series of treatments. Depending on the type and severity of the discase,

about 1 ng/kg to 15 mg/kg (e.g. 0.1mg/kg-10mg/kg) of antibody can be an initial candidate

dosage for administration to the patient, whether, for example, by one or more separate
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shaking The wells were washed with PBS-0.05% Tween 20 ten tines. To

det erm ne background bi ndi ng, control wells containing phage were captured
on neutr awpador/ssEBed pl at es. Bound phage was el uted w POTAS)1d/Oe&sbs 50V
HC1, 500nM.KC1 fo

for 30 minutes, .and L.y, neutralized by .50gl1/well of
TN T s RRETSp e Dyanatthi el PaF SARE! ik pRmegeleY | ©
rounds qu/léi%Jﬂo!JItdOQﬂg/ﬁg bf e, BRI dnl tBEl fRWrs hREGSArab¥ 4. hFdriefcardl Ng .
sel ection stringency. The first couple of rounds were for on-rate sel ection

by decr edsiinigtrigians omgt ssverdl days gelongerodeiendingoodhg ¢cnditom, thedreatndam Moull 1nM
and the | ast .t round re for, off-rate | ection by addi ng.excess

amount s SHORBAPERGRIT LA deigairpieoTal o (gt DETIPBOORIY W Sty
conpet e RkdoFalkeintPold b8l iﬁmahgé@%%@ﬁm.os?-éllgly@hpm&qmﬂg{kg.ﬁrﬁwI ty
Scr eeni ng | SA (Single Spot Conpetition) Col oni es were pi cked from

the fiftdncrooumde dfscs of dmnit Ag. mEbk.chi ew/ke i d gebgor 60 ergliglor aay c@7@nation
150[d/we| |l of 2 di.a wit Om il carbenicillin and.1E10/ m KO7 in
36-wel | TBFTEPA Me CORYISERGp A L AR M Qe g eRe AR eEfeg
par ent al e_.%). Q@&g WIRR PG ¢ ehraSwEARYEQ! such Snatild paldRG MNISRIR a RO ALRS tyver €
coated with 100[d/well of neutravidin (10m niL) 30 in PBS at 4C overnight.

The pl atabsutimrcetybboeck edowi ik daso pf thefantibod3SAAanitil Highor Toakmng desej follPBSI f or
1 hour. .35pl1 of th hage super nat ant s diluted with 35n1 of ELISA

(en ne%‘ﬁ‘l?@ﬁniql?ﬁ%ggﬁéﬁ@g’j@ IM§§F%r (PBS wi th 0.5% BSA, 0.05% Tween
20) with or withoMh oABBMRES, YR.2A1 A8 L3PERLYSANE 088593 PEECaRg | et
i ncubate for 1 hour at roomtenperature In an F plate (NUNC). 35nl1 of

3ng/ ml bnabodyytoamendiPGEKO Depsndihg on dddigpe bl esclitywdtie dswsd mcenzatpdaty filat- 15
m nut es

t roomtenperature. 95n m Xt ur. transferred side by side
Lo the. et Oav IR H&f%edﬁ%ma@ég.]TO%Qgﬁmﬁ’\éﬁ%g@ﬁ@@ysﬁa%@m MY(954en to
PP R R R S L i B L e
quani f i dedadeyofalddamipotip weeldaet is lthqrangxfroasd o(tHRP)mg anghogad@dmgnt In- dditdin

anti body in ELISA buffer (1:2500) and incubated for 30 mi nutes at room
t enper atSRROAINFHES, JP8 g 39@ e RaHbaewl epi-BESKY atibodyvs eAmppsteis 19 Ahres.

Next, 1 I 1. rat : ' L apliet JNel . TVB)

per oxi dana el Htiete b dBdeR e bOusehr LIRS AL Moy o)
Labor at aabigsmotiadrtd by sbuvegtioMDjcchigscsaddedsadye. t he wel | and i ncubated for 5
m nutes at roomtenperature. The reaction was stopped by addi ng 100n1 0. 1M

Phosphori ¢ Adt t§ yndgisioey! tha appehthgabevedRemulptionge thaanayiimisthods Sraydeni nut es

at rpom e - ti - it Y .in each
el gt SIREEL M Gun KRR bR PR bLL oE B MRS Bh B O 75
reduct i @dCSKY amétwdgal cul ated by the foll owi ng equation: 15 OD450nm
reduction (% - RD450nm of wells with conpetitor) / (0D450nm of well with

H. Articles of Manufacture

In another aspect of the invention, an article of manufacture containing materials useful
for the treatment, prevention and/or diagnosis of the disorders described above is provided.

25  The article of manufacture comprises a container and a label or package insert on or associated
with the container. Suitable containers include, for example, bottles, vials, syringes, IV
solution bags, etc. The containers may be formed from a variety of materials such as glass or
plastic. The container holds a composition which is by itself or combined with another
composition effective for treating, preventing and/or diagnosing the condition and may have a

30  sterile access port (for example the container may be an intravenous solution bag or a vial
having a stopper pierceable by a hypodermic injection needle). At least one active agent in the
composition is an anti-PCSK9 antibody of the invention. The label or package insert indicates

that the composition is used for treating the condition of choice. Moreover, the article of
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no conpetitor)]*100 In conparison to the Ontsonmreduction (% of the well
of parental phage (100%, 20 clones that had the 013450. reduction (%
| ower t hamo208408e318 pi cked for sequence anal ysi s. Uni queCtiusn@s/ ooesps

sel ected for hae ar a erm.ne binding affinit .C50)
2gai not PSR TRGERRL ) dr o REr Vol Bl s h R A et

af finityhé B&ﬁﬁb’sﬂ% PR ReVET gt PEIR DRhfigshy TR iAVERIdN! Bfd (b @kecRllil body
production and further Bl Acore binding kinetic analysis and other in vitro

or in viopotagss ayth SwenpEisgion sentaingd thepein 28hd@Esiarthd eorgpostivareotpsistsafuriar of
Anti - PCSK9 Anti bodi es by Bl Acore i.ndi affinpties of antl-PCSK9
ant i bodi éfg"t%&F 8 8%?%%&@6%}&%8@ Ibfﬂg%ﬁ”%g%}?& c e(sé‘?éf-"% CQuieHIy

Bl Acar e TighdPR&s 4 febhdieRbeutf dent(vhekcth 1hd RBbnaMhdr h@% é/ﬁ%ﬁsea %méswr&d by
mouse anti-human Fc anti body (Cafal og # BR-1008- 3 althcare

Pi scat avay¢eringJrug oathed’ stathMaSSblIoeamaolemdvhdlpmntsoﬂacsmtmmealabplr@mm&tel y 200

k i I
T o orSTBURIMC TP TASRNGT S Ehh i (e 1ol kel Besko
((Genent eqRy ARk, SENOFORTY! 5081 TOARENS Snéik@tih fetth By RRT( U f1STA LGB, Wi th

0. 05% Tween 20@3 at 25C with a flow rate ‘of 30n1/ Association rates
(kon) arRITANVGS Oc ipetviasiatim éatgsPl(\ANfAf()H@b S HAKTING euIR&$T1/gT%) msupdtseatm

one- to one bi ndi n 2 38 / US2011/ 066593 (Bl Acore
o e G- SHEHE )aeﬁgvaegtleyé% %ﬁ@% PHEXD: Gty SUBEmate bHoEsh e ant
(KD) wasygabRuNat £8va60RM: katic@yif f kon See Figure 3. Exanple 3:

LDLR- PCSK9 Bi ndi hg Assay A conpetition binding ELI SA was perfornmed to

i nvesti gat e tHe agtle of mynmfhctaretm{lﬁﬁleﬁﬂlﬁ@dlﬁleanbf tho divestiommbl duiokien gorhpimsera
PCSK9 bin to L Br 1L f sal ubl e hunman LDLR
extr acemaﬁ"faa%% RSN C%%@L é%/ %Q%POSW%H«S% psgd Wawﬁ?%%réaneﬁoeszx vel |

Maxi Sor pa jpdrfdt SN aliyNh fth iR RRlfu hph

over ni ght. érﬁien 0.25 |ug§an{ %Mbggyit(} ny a’?%d rﬁ ngn PC%% %r %e%%ﬁ%r

di f f1er enhird)oroneaidar abmpnmngﬁ paanm deG8Kallgat ¢dp abi cctsuffendsucio ag baztermstatib mitees
wer e added. to the e and incuybated for 2 hour at 10 roomterrperature

The bi n(fPh’élin?PO]FD@&@} shesparisPuliorad sphac, M@éﬁéﬁ%«}n U FGoss Yoty n- HRP
(GE Heal 000,
Moss, In&clgSp asa glﬁgé U%%ﬁ &Q{Fﬁgﬁlﬁeﬁ %egﬁ?‘gs ts %%E M\Xiel%sgle%ﬁ(&![ e 1%%_121@5

anti body)tlwmméflts[ &ﬂuexnn; ﬁl‘teksJ KR0levaindasgritgse gener ated using Kal ei daG aph
software. See Fig npl e 4: Anti bodi es Prevent LDLR Downregul ation

on Hep& CeI | élswﬁeﬁ@dé@t pRY afeﬁhe abQwscsticlay ofmanufesiure may include skl I pl at e.

The next. s erum
(LpoR riocbilfe{fE 0 Ae M GRERARLS & o A PDIh I FESREMRodR oI s
anti-PCSK9 anti body were added to cells for 4 hours at 37C. CeIIs wer e
rinsed VilL.h ABSAMRILHS$t ached using 2.5 mM EDTA. Cells were incubated with

1: 20 anti-LDLR (Progen Biotechnik, Heidelberg, Germany) for 15 m nutes,
washed with PES flowing arneuwbmiedimathods: an@@oglpasltlermq sentineXais| uor 488

f I t d.and
 cousperted RRUSE BraS ot galauBharly aruny Paaree: evin B RpYELAREN A
anal yzed,yditibd ableal 1 aser flow cytometer (FACScan, Becton Dickinson,
Franklin Lakes, NJ). The data suggest all of the anti-PCSK9 anti bodi es

descri bed here| n_prevent downreé;ul ation of LDLR See Figure 5.
25  Example 1: Generation of Anti-PCSK9 Antibodies

Residue numbers are according to Kabat (Kabat et al., Sequences of proteins of
immunological interest, 5Sth Ed., Public Health Service, National Institutes of Health, Bethesda,
MD (1991)).

Library Sorting and Screening to Identify Anti-PCSK?9 Antibodies

30 Biotinylated human PCSK9 generated in-house was used as antigen for library sorting.

The phage libraries were sorted five rounds against biotinylated PCSK9 in solution phase. For
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25 Exanple 5: LDLR Downregul ation in Muse Liver Normal C57/BL6 m ce
(Charles River, WImngton, MA) were treated with 3, 30 or 60 jig of PCSK9
by I.V. aw0i2ni2zessasi on. Usi ng the ProteoExtract Native Wemhrsang/ k50 ei n

ranut act 0 B o H ST PIRP R T Di Ry P T b SERUA MO oblir i, 4
hr or 4 Vgl Ler LECSKS. i Mndirianiis (15811100 00030 1 QEEVIS@ALiAEkRd, AS a

control, 5 mce were treated with vehicie only and ilg of iver WO

2012/ 03IMBROH 8EP629.2088598- bllqpkad withehegpllotidug befferdtR iy hesphiatestatitesedrer e

| yzed - PAGE, % tri ad
oot or el PR BT Pt By st R LA LB O Ry G IR ot
(I nvist r qg&Mated VEmi@ARE A3 ﬁéﬁﬁoeﬁ't&@kﬁe mn&m%‘;{a@q@fem of PBKT/BSMA drehour and
then i ncubated with 1:500 anti-LDLR (Abcam nbridge, MA) in 5% nonfat

m | k ovebsorgbd DAINABEADIR Blytlext™ Sugntatitie Tefbvitngembsrisiadh€d) whas eddaditoes

th TBS-T, bat.ed 000 t bbit H CE, He
P scat avtgh TR Fghn Qs Tod hBOehS AR i T T H R Wohlen THRBIS ver e
vi sual | ztﬁgemtm]s@@psglml § HEALhORT AN val FIAESRHk XA | hspaRak

Rochester, NY). ter an overni ght exposure, nbrane was washed with
TBS-T, |H)€Lm@t5é)@mM NaCl f&R0 ranwtestandmsﬂtaiuzed]wnthd@f)pb of &M iTois dhyso((bAK7i)r ogen)

f hed h -
H3;| hcﬁfwwr&? aa%“&vtﬁre %ﬁ@?@‘g it 'ﬁonl%% fﬁﬁww I%LP:H SOOge w%%qlgoefss 05'55 (G
Vst er n Bl ks, Wchibht@Rldra h%ﬁﬂ&%ﬂ@ﬁy Ry Rad péng 'ngs%ddam K@y, hour

significantly downregul ated”LDLR | evel's in nmouse [iver. See Figure 6.
Exanpl e aad tinphago doesl Rrtgee was baptmedm Do ©g wlcatravadinMoated (C8510gBL 6

Charl es, Rj j ce wi t h vehi cl 5 t PCSK9
ant 1 boar 50495 TRy i oicah B oD MY A S0 jmrsGoRS TEOHOE ROLES: L ver

from eacy, GRS pihESS Ry ) NIfc Dl QPR 13K Ry iR aNe
Protein @% ract i on Kit lrga?\%l oc ’elgg accor ing to tsﬁ@ manu gctu'rer' S
i nstibuctstramgency yiaste svasking wak glainelty nyre8f8PAGE on 8% bis-tris gel. Proteins

were transferred to nitrocel | ul gse_nenbrane using jBlot (Invitrogen). The
nmenbr ane was it Sennd Afpasonaongmiicant prighgient wagobsertsd- gﬁ@wnﬁmfyﬁ@aﬁléﬁdzo

with 1. 200, %E{Ifavniélg\%gs\ﬁm@da ot Brafel%}mﬂ?eh %}é?%lwy%ﬁém@éallg?ouﬂ-@ next

day, the ne hree |rres W t 1:5000

ant i - r althintanHRFS K CET deadriableatgipnd off thdsehodaies &I&ﬁb PER Reqlichbydete iddntigs unitiidh
TBS-T. Proteins were visualized usj ng[ ECL- P (CGE_Heal thcare) and exposed
to XAR FFIYAICKEIRaRY . Unigus ehage pridhodigstthating hwrm@%%lﬂ? Bblégfstéﬁ Yhat al |

1 o BNt PESK a0k LRdh 5 (0 A0 ) PRRGA0LR 1020 Al R0RS0- 20

508. ven ownr egulation

Exanpl e adsayPhar macoki neti cs of Antl - PCSK9 Anti body Antl - PCSK9
anti body concentrations in nouse PK study sanples were determ ned_ using
anti - human | ddoms qfjiptgpst \B@rueéﬁogmat&r@nnwgﬁﬁbv clouignVl gl KH regivek ebn

ant |- hurig 140 SRS Ry Eeck aha 198 S350 KRR SRR LR OTe ey

was us edn@;ﬁmdﬁirﬁCH@&ll@,rﬁnldt}ﬁﬁmeg with a protein A column.

25 Construct Libraries for Affinity Improvement of Clones Derived from the VH Library
Phagemid pW0703 (derived from phagemid pV0350-2b (Lee et al., J. Mol. Biol 340,
1073-1093 (2004)), containing stop codon (TAA) in all CDR-L3 positions and displaying

monovalent Fab on the surface of M13 bacteriophage served as the library template for grafting
heavy chain variable domains (VH) of clones of interest from the VH library for affinity

30  maturation. Both hard and soft randomization strategies were used for affinity maturation. For
hard randomization, one light chain library with selected positions of the three light chain
CDRs was randomized using amino acids designed to mimic natural human antibodies and the

designed DNA degeneracy was as described in Lee et al. (J. Mol. Biol 340, 1073-1093 (2004)).

55



WD 2012/ 088313PCT/ US2011/ 066593 The assay was able to neasure anti-PCSK9
anti body in up to 10% nouse serumnmatrix with assay range of 0.31 -20
ng/ mL. SewORIpunsexn38 and 9. Serum anti - PCSK9 ant i potiguscanoessvs at i ons

ant | body LT SRTDRT R BB AR PoRlnie PR Ry g eth ot R it #2san
Franci som, s4CAp, @8l SSACDR-HNOsIRRY, 100A] aldumor Jra® it it JychRBr@%dd Bl eGtdcon

anti body. The assay was able to neasure anti-PCSK9 antibody 1n up to 2%
cynonol gifenenindosybiasionsroraDIR loop, H/lak $EYL3.and d130E3,0v3a cl80ehiphnl.. See
Figures 10 . and 11. anpl e .8: Anti bodi es Reduce Ser.um Chol est ey ol vel in
M ce TORTBITTRRRS 16 T dcasAaer e e Bopt e oL SHRP A £ om
Jackson rh@tz%ﬁis@mfnatéﬁ%o% HIRIRQADRRIRE, IE MPfagORe DML KV&l@%Y‘{tﬁ'@siﬂ%@ htng
room before the start of the experinent. Al mcé were pre-bled under

anest hesilal (ah@ 19 atiatureshdlbestséaairingeheivg d typsmutleetiddisd Galdep et dief@rnihgd usi ng
I NFI NI TY.Tm,.Cho terol R e (Fi r Diagnostics, Mddletown, VA). The

m ce V\/er[‘élé?{l@fﬁﬂ)o %éf’?(%ﬁ?%ﬁ%lrébé - groups with the sanme | evel of average
15 chol esterol level. Al mce received a single dose of 10ng/ kg body

wei ght of eit PRl CORIHOS @B DAY eRIre ARtiin ThepKIembld Dodi es. The m ce were
bled on day 3, day 7, day 10 and day I5 and serumtotal cholesterol |evels
wer e det er mi riad affsiitygmipNSicNicTySEldcGhol rdsgeliblariRewgentbjeficd hefivicagdost i cs,

M ddl etown,. VA) .. Al l. five anti-PCSK9 ant|j boadi es 08. 20. 04, 508 0, .
508. 150, ?\é?u“é’ﬁég’lé’é‘gﬁfh DSBS Bt 3&%%3 9 o“ﬂﬁli?lﬂnﬁ%‘i“&fé’_ %??S‘P-Zr&l B ol
level s whemsa §1d @0, 40%&n 20 ot BRBYKBpWascratiFubdisd &5t8d 00 ANELREAM 1Rt rati on

of anti-PCSK9 antibody resulted in a significant reduction in total
chol est HAKY 6hetormantdayon3s basdd op prentibylohd phipedCoompac)ad 1100uk hefem ce

recei ving contr nti bo .See_Figure 12. 9: ancenent of Statin
i oct | VORGOENS S Pl it Boiinderdiad ST Facumb RRadR Brodhe - PC
5K9 ant 't@ﬁgé’raﬁl?éj. Bl Ak Sl fiShdr 1Bt O&GHL TERIGEHANK Bnd Po0MI/wehal&st er ol
| evel conp body al one or statin alone treatnents.

red to anti-PC 5K9 anti
See 16. g.appkedyoreutr3vidiar-ghtedwedls< 1 @lgdmbyetbe3 ChiTBIt¢ Gl roors ecryasatprerwittagedlef r om

Jackson boratory.. The mc [ ro nto di f.ferent groups. The
nonst at i%_Lﬁglﬁf%-elfﬁ%%k_lwaream%ﬁ?%%gi‘%ﬁ;&ﬁﬁ% e iR GFstp Oﬁgte{éwsd 0. 2% of
(B oser ikl inding confiol SOy FodBENRe BARIN G bR O hcAGRBn bRl O
r andoni zegtcbaBachdqmagguas clatedvedel Bpdhel 5Ondi HEys00mM K€l foese nbiheds,and WO

2012/ 088313PCT/ US2011/ 066593 day 3 and the total chol esterol |eyels were

assayed ?%@WWW#H@M@M@WBP& |1Nh£la@%ﬁ%, tpred pntd IEPRAAIGH PIciaC next

M dd),et VA &ﬂ%’ - P TN ' Wed, 5h Sl -

cho?jgst g}rég?d'l oméﬂoﬁ%roélfn ggg{ ! %oéltslgﬁ% one C?I?feég? ﬁte%?&r es uﬁft1 g%kglahﬁ%g%lgcst%on

reduct i earingentyt Hic filhodeaptossfabuldswedre for onpatead cttbomiond raking bistonyjased
target protein concentration from 100nM to 1nM, and the last two rounds were for off-rate

selection by adding excess amounts of non-biotinylated target protein (300 to 1000 fold more)

to compete off weaker binders at room temperature.

25 High Throughput Affinity Screening ELISA (Single Spot Competition)

Colonies were picked from the fifth round of screening. Colonies were grown overnight
at 37°C in 150pl/well of 2YT media with 50ug/ml carbenicillin and 1E10/ml KO7 in 96-well
plate (Falcon). From the same plate, a colony of XL-1 infected parental phage was picked as
control. 96-well Nunc Maxisorp plates were coated with 100ul/well of neutravidin (10pg/ml)

30  in PBS at 4°C overnight. The plates were blocked with 150ul of 1% BSA and 0.05% Tween
20 in PBS for 1 hour.

35ul of the phage supernatant was diluted with 35ul of ELISA (enzyme linked

immunosorbent assay) buffer (PBS with 0.5% BSA, 0.05% Tween 20) with or without 15nM
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Piscataway, NJ) coated on CM3 biosensor chips to achieve approximately 200 response units

30 (RU). For kinetics measurements, two-fold serial dilutions (500nM to 0.245nM) of human,
murine, rhesus, and cyno PCSK9 (Genentech, South San Francisco, CA) were injected in PBT
buffer (PBS with 0.05% Tween 20) at 25°C with a flow rate of 30ul/min. Association rates

(kon) and dissociation rates (ko) were calculated using a simple one-to-one Langmuir binding
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157526 ¢25 ug/mL of biotinylated human PCSK9 pre-mixed with different concentrations of anti-
PCSKO9 antibodies and control antibodies were added to the plate and incubated for 2 hour at
10 room temperature. The binding of PCSK9 to coated LDLR was detected by adding
streptavidin-HRP (GE Healthcare) and substrate 3, 3', 5, 5'-tetramethyl benzidine (TMBE-
1000, Moss, Inc., Pasadena, MD). The binding results (OD) were plotted against antibody

concentration and ICs, values were generated using KaleidaGraph software. See Figure 4.

Example 4: Antibodies Prevent LDLR Downregulation on HepG2 Cells

15 HepG2 cells were seeded at 1 x 10° into a 48-well plate. The next day, the media was
changed to 10% lipoprotein deficient serum (LPDS, Frederick, Maryland). The following day,
15 pg/ml PCSK9 plus/minus anti-PCSK9 antibody were added to cells for 4 hours at 37°C.
Cells were rinsed with PBS and detached using 2.5 mM EDTA. Cells were incubated with
1:20 anti-LDLR (Progen Biotechnik, Heidelberg, Germany) for 15 minutes, washed with PBS

20 and incubated with 1:200 goat anti-mouse AlexaFluor 488 from Invitrogen (Carlsbad, CA) for
15 minutes. Cells were washed and resuspended in PBS plus 10 ug/ml propidium iodide. The
samples were then analyzed with a dual laser flow cytometer (FACScan, Becton Dickinson,
Franklin Lakes, NJ). The data suggest all of the anti-PCSK9 antibodies described herein

prevent downregulation of LDLR. See Figure 5.

25  Example 5: LDLR Downregulation in Mouse Liver

Normal C57/BL6 mice (Charles River, Wilmington, MA) were treated with 3, 30 or 60
ug of PCSK9 by L.V. administration. Using the ProtcoExtract Native Membrane Protein
Extraction Kit from Calbiochem (Gibbstown, NJ) according to the manufacturer’s instructions,
liver from each mouse was harvested 15 min, 1 hr or 4 hrs after PCSK9 1.V. administration and

30  proteins extracted. As a control, 5 mice were treated with vehicle only and 8 ug of each liver
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lysate were pooled for analysis. Lysates were analyzed by SDS-PAGE on 8% tris-gly gel
(Invitrogen, Carlsbad, CA). Proteins were transferred to nitrocellulose membrane using iBlot
(Invitrogen). The membrane was blocked with 5% nonfat milk for 1 hour and then incubated
with 1:500 anti-LDLR (Abcam, Cambridge, MA) in 5% nonfat milk overnight at 4°C. The
next day, the membrane was washed three times with TBS-T, incubated with 1:5000 anti-rabbit
HRP (GE Healthcare, Piscataway, NJ) for 1 hour and washed with TBS-T three times.

Proteins were visualized using ECL-Plus (GE Healthcare) and exposed to XAR film (Kodak,
Rochester, NY). After an overnight exposure, the membrane was washed with TBS-T,
incubated with 1:500 anti-transferrin receptor antibody (Invitrogen) for 1 hour, washed with
TBS-T, incubated with 1:5000 anti-mouse HRP (GE Healthcare) for 1 hour, washed with TBS-
T and visualized with ECL-Plus. Western blot with anti-LDLR antibody shows that 30 pg of
PCSKO9 for 1 hour significantly downregulated LDLR levels in mouse liver. See Figure 6.

Example 6: Antibodies Prevent Liver LDLR Downregulation

Normal C57/BL6 (Charles River) mice were injected with vehicle or 5 mg/kg anti-
PCSKO9 antibodies 24 hours prior to treatment with 30 ug PCSKO for 1 hour. Liver from each
mouse was harvested using the ProteoExtract Native Membrane Protein Extraction Kit
(Calbiochem) according to the manufacturer’s instructions. Lysates were analyzed by SDS-
PAGE on 8% bis-tris gel. Proteins were transferred to nitrocellulose membrane using iBlot
(Invitrogen). The membrane was blocked with 5% nonfat milk for 1 hour and then incubated
with 1:500 anti-LDLR (Abcam) in 5% nonfat milk overnight at 4°C. The next day, the
membrane was washed three times with TBS-T, incubated with 1:5000 anti-rabbit HRP (GE
Healthcare) for 1 hour and washed three times with TBS-T. Proteins were visualized using
ECL-Plus (GE Healthcare) and exposed to XAR film (Kodak). Western blot with anti-LDLR
antibody show that all five anti-PCSK9 antibodies (508.20.84, 508.20.33, 508.20.04,
508.20.28, 508.20.06) prevented LDLR downregulation in mouse liver. See Figure 7.

Example 7: Pharmacokinetics of Anti-PCSK9 Antibody

Anti-PCSK9 antibody concentrations in mouse PK study samples were determined
using anti-human IgG Fc ELISA. Briefly, donkey anti-human IgG Fc (Jackson
ImmunoResearch, West Grove, PA) was used to coat assay plates and goat anti-human IgG Fc

HRP conjugate (Jackson ImmunoResearch, West Grove, PA) was used as detection antibody.
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protein residues 994 solvent nolecules 0 atons 7463 Mean B-factor (A2) 86
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Ia: L?;gg%h@la%sa\ghv%seable ti()sl’Ilé[an?reian i%l&é’an?{bogy 1SnI 1?pgtloel O%)rsn%{lgeastein(l)nq n?a?rcljx \fvlitﬁ the
assay range of 0.31 - 20 ng/mL. See Figures 8 and 9.
Serum anti-PCSK9 antibody concentrations in cynomolgus monkey PK study samples
were determined by anti-PCSK9 antibody ELISA using recombinant human PCSK9
5  (Genentech, Inc. South San Francisco, CA) as capture and goat anti-human IgG (H+L) HRP as
detection antibody. The assay was able to measure anti-PCSK9 antibody in up to 2%
cynomolgus monkey serum matrix with assay range of 0.313-50 ng/mL. See Figures 10 and

11.

Example 8: Antibodies Reduce Serum Cholesterol Level in Mice

10 Eight weeks old male C57BL/6J mice were purchased commercially from Jackson
Laboratory. The mice were on housing for one week at the holding room before the start of the
experiment. All mice were pre-bled under anesthesia and total cholesterol levels from the mice
were determined using INFINITY ™ Cholesterol Reagent (Fisher Diagnostics, Middletown,
VA). The mice were randomized into 6 different groups with the same level of average

15  cholesterol level. All mice received a single dose of 10mg/kg body weight of either control
antibody or anti-PCSK9 antibodies. The mice were bled on day 3, day 7, day 10 and day 15
and serum total cholesterol levels were determined using INFINITY ™ Cholesterol Reagent
(Fisher Diagnostics, Middletown, VA).

All five anti-PCSK9 antibodies (508.20.04, 508.20.06, 508.20.28, 508.20.33,

20 508.20.84) showed a reduction in total cholesterol levels when a single dose of 10mg/kg was
administered. The administration of anti-PCSK9 antibody resulted in a significant reduction in
total cholesterol level on day 3 and up to day 10 when compared to the mice receiving control

antibody. See Figure 12.

Example 9: Enhancement of Statin Effectiveness

25 This experiment demonstrates that a combination of anti-PCSK9 antibody and statin
results in a greater reduction in total cholesterol level compared to anti-PCSK9 antibody alone
or statin alone treatments. See e.g., Figure 13. Eight weeks old male C57BL/6J mice was
purchased from Jackson Laboratory. The mice were grouped into 2 different groups. The non-
statin mice received control diet, while statin groups received 0.2% of lovastatin in the diet for

30 2 weeks prior to antibody administration (Bioserve, Frenchtown, NJ). All the mice were pre-

bled and mice were randomized based on equal average cholesterol level. Mice were bled on
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1. An antAﬁMQ ant i body or an ant| body fragrrent that bi nds to PCSK9
conprising a variabl e domain conprising at |east one, two, three, four,

five or six hypervariable region (]H\/R) sequences sel ected fromthe group
COI’ISI sting ofErorfn NH\MIW@(:MW%E@Q@TFMXZXBXM H (SEQ I D NG 28), wherein

%Sor i XZIZSIS"g Cirfsdzen ce T'pérs e fY om Osjf\g coli expression were thawed in 1 L of lysis

buffer (PBS/25mM EDTA/1mM PMSF). Cells were disrupted by Tissuemizer (30 seconds)

and the resulting slurry was passed through a microfluidizer twice. Insoluble matter was
pelleted by centrifugation. Clarified lysate (250 mL at a time) was loaded onto a Protein G
column (cat#17-0618-05, GE Healthcare) at 5 mL/min. The column was then washed with 100
15 mL of lysis buffer before eluting the bound Fab fragment of anti-PCSK9 antibody with 150 mL
of elution buffer (0.58% acetic acid). 25 mL fractions were collected during elution. Fractions
containing Fab fragment of anti-PCSK9 antibody were pooled after SDS PAGE analysis.
5 mL prepacked SPHP column (GE Healthcare, cat# 17-1152-01) were equilibrated
with 50ml of Buffer A (20mM MES pH5.5). Pooled fractions from the prior step were loaded
20  onto the column at 3 mL/min. The column was washed with Buffer A to baseline. Bound Fab
fragment was eluted with buffer B (20mM MES pH 5.5, 1M NaCl) using a gradient from 0%
to 100% buffer B in 20 column volumes. 2 mL fractions were collected during elution. The
fractions containing the protein (determined using SDS-PAGE) were pooled and concentrated
to 5 mL before loaded onto a 320 mL S75 gel filtration column that had been pre-equilibrated
25  with sizing buffer (20 mM Hepes 7.2, 150 mM NaCl). The sizing buffer was run continuously
at 1.5 mL/min for 220 mins while collecting 2 mL fractions. The peak fractions (A280) were
analyzed using SDS-PAGE.
Human PCSK9 (Genbank EF692496) complementary deoxyribonucleic acids (cDNAS)
containing a histidine (His)s C-terminal tag (SEQ ID NO:32) were inserted into a mammalian
30  expression vector (pRKS) with a cytomegalovirus (CMV) promoter using standard molecular
biology techniques. Protein was expressed by transient transfection of Chinese hamster ovary
(CHO) cells and purified from conditioned media using affinity chromatography on a nickel-
nitrilotriacetic-agarose column (Qiagen) followed by gel filtration on a Sephacryl S-200
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t he am nihegenk freetoues mAéSijcoSE@m@bNﬁ)Bﬂ:SKahmd(Eaja PfﬂngeHBomwlpPCSKagnmbmiy
30am _no ence o D NO 5. 4, Th of claim3, further
ol <i S VR RSP R THE AP Bisiel o 1o Qo ace Samofek R or
SEQ I'D NQ:d'to gep)lp %ah&aﬁ&m{alss'lﬂﬁaf StRITWAP: Aftindd SOHHE NG &nREurSEQRweEh NC: 8
or SEQ ID NG 26; a HVR-L3 conprising the amno WO

2012/ osaﬁatamwciu&z@mﬂ ﬂﬁlﬁdiﬁ)lﬁg A& M Eeapuing sodiimSEQspHRtND ] 7 SEQY kB0, 10,

SEQ ID NO 11, SEQ I D NO.1 I 13 or SE
Q drops. Crysa?s were optlrnzlzed vaary?ng c protelrn rese?vour ratio in hanging drops. A

selected crystal was treated with mother liquor supplumented with 25% glycerol and preserved

15  in liquid nitrogen.

Structure Determination of the PCSK9:Fab Fragment of Anti-PCSK9 Antibody

Complex

Diffraction data extending to about 3.5 A resolution were collected at synchrotron
beamline SSRL 7-1 and integrated and scaled in space group 1222. Approximate phases were
20  obtained by the method of molecular replacement, using the previously reported structure of
PCSK9 (Hampton et al., PNAS 104:14609-9 (2007), pdb accession code 2QTW) and the
previously reported structure of an antibody Fv fragment (Eigenbrot et al., J Mol Biol 229:969-
95 (1993), pdb accession code 1FVC). The constant region of Fab fragment of anti-PCSK9
antibody was placed as a rigid body using a part of a previously reported homologous structure
25  (Eigenbrot et al. supra, pdb accession code 1FVD) after partial refinement had improved
phases. The final refined structure has crystallographic R-values of 25 & 30%. Data collection

and refinement statistics appear in Table 1 below.

Table 1.
30

Data collection

space group 1222

unit cell (A,") a=92.283, b=142.523, c= 253.983
35  Vu(A/Dalton) 2.8

Resolution (A) 40 -3.5(3.63 - 3.50)
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5. The anti body of claim1, conprising (a) HVR-L1 conprising the am no acid
sequence of SEQID NO 6 or SEQID NGO 7; (b) HVR L2 conprising the am no
aci d sequence120i88313 SEQ | D NO. 8 or SEQ I D NO 26; and ( cPCHVR203/06630Pr i Si ng

the am aci d sequence of 9, SEQ ID NO 10, SEQ ID NG 11, SEQ ID
NO: 12, %3\0@013 or SEQ |
pay

14.76. The anti body of claimb5, further
conpri si ﬂbﬂ@?f-ﬁlo@%rrpri /At t he ani no acid sequence of SEQ ID

NO 1, SEaupw begtions SEQ | DNEGY3, (b) HVR- H2 conprising 10the amino acid
sequenceCanplSEES N0 4, and00¢JOMVR- H3 conprising the amino acid sequence
of SEQ IIBINO 5. 7. The anti-RAQSEF)anti body of claim1l or 2, wherein the

anti bodyweigsoBi(Aes: (1) an H¢R-HL conprising the amino acid sequence of SEQ
I D NO 1, (2) an HYR-H2 conprising the am no acid sequence
of SEQ IR ND4..,15(3) an HVR-H3 conprising the am no acid sequence of SEQ

| D NG 5; HVR-L1 conprising the am no acid sequence of SEQ I D NO 7;
(5) .an IC_I%/R- 2 C rising the an'%lgo aci d sequence of SEQ ID NO 8; and (6) an
HVRIV3 d5%B @P%he am no ‘4ci t°sequence of SEQ ID NO 10. 8. The

ant i - PCkembgitof Ealegtions cl ai 094dr 2, wherein the antibody conprises: 20(1)
an HVR- HE>@ofpr i sing the anino acid sequence of SEQ ID NO 1; (2) an HVR H2
conpri siFigaltRieRami no aci d sdeno0296f SEQ I D NGO 4; (3) an HVR-H3 conpri sing
the am nenitdxdsagaaase vaft SEQ ID NO 5; (4) an HVR-L1 conprising the am no

aci d5seqisRaLAfuREQ | D NO Tgq (5) an HVR-L2 conprising the
am no aci,fl .sEQURRGEs of SEQ I NG 8; and
atoms 7463
Mean B-factor (A?) 86
Rmsd bonds (A) 0.007
20 Rmsd angles () 1.1
Rmsd bonded Bs (A?) 2.4/1.9
Number of TLS groups 4
Ramachandran (%) 81.5/16.8/0.6/1.1

25  *Rsym = Z|[I| - |<I>||/Z|<I>|, where 1 is the intensity of a single observation and <I> the average
intensity for symmetry equivalent observations.
® In parenthesis, for the highest resolution shell.
¢ R = Z|Fo-Fc|/Z|Fo|, where Fo and Fc are observed and calculated structure factor amplitudes,
respectively. Rprgg 18 calculated as R for reflections sequestered from refinement.

30

Determination of Epitope on PCSKY from the X-Ray Structure

A 4 A criterion was applied using the molecular analysis program PyMOL. PCSK9
residues within 4 A of any part of the Fab fragment of anti-PCSK9 antibody were determined
as an epitope. Based on the analysis, the epitope comprises one or more of the following

35  residues: R194, E195, D238, A239, A341, Q342, E366, D367, 1369, S376, T377, C378, F379,
S381 and H391 of human PCSKO9.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, the descriptions and
40  examples should not be construed as limiting the scope of the invention. The disclosures of all
patent and scientific literature cited herein are expressly incorporated in their entirety by

reference.
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25(6) an HVR-L3 conprising the am no acid sequence of SEQ ID NO 11. 9. The
anti-PCSK9 anti body of claiml or 2, wherein the antibody conpri ses:
(1) an HWRoHb12088318i Si ng the am no aci d sequence of SEQPCIDYUNNI2/06452) an

HVR- H2 (Y .no aci d sequence of SEQ I D NG 4; (3) an
HVR- H3 5&%#§§SAW@DZ]$ no acid sequence of SEQ ID NO5; 30(4) an HVR- L1
conprising t h@‘nQf{ﬂ-PQSKﬂ)Iﬂtiﬁ%%éﬂ%%nﬁﬁoc@ﬁ@ﬁn%n&@a?binﬁ@o POSKY BorhgriGRgRr | Si g

the am no acid sequence of SEQ ID NO 8; and (6) an HVR-L3 conprising the
am no acid sequebledonkinSEQIrBINGat lcpst onktwith éhraptfpurPGsKor sinhibdariabie cl ai m 1

or 2, wherein the Lbody conprises: an HVR-.Hl c rising the am no
acid sequengéewné%%%:)ﬁ%?ﬁss IG%%?@%%Mﬁ@WIMOBGISQg (2) an
HVR- 2 conpri sing ()he anvROH achHpSSE @gggxﬁ%zﬁg%ﬁ BINPIA NG 3X), athYRXB

conprising the amino acid sequence o | (4) an HVR-L1 conprising
the ami no aci d sequences 8for SE OGNROT S; Xz is H, Tor Y; X4 i{B)ordin HVR- L2

conprising the am np aci uence .of %I ) R- L3
conprising the am'(Hg aﬁ%g@@% EREE o Rﬁ’ W@ﬁg&&@g%@(? @ﬂﬁ‘wg&sm
antibody of clai mcor }?VR‘-’]@S?E@rhﬂri.%iﬁ@“ﬁ@tsk@l@m\m?ESF\%QE:NO:5%' (1) an
HVR-Hl conprising the am no acid sequence of SEQ I r 1; (2) an HVR-H2
conprising the am(no adidRselgeenpeing RSEQDVINAMA (SEQ ID NO:29), wherein X
10 isSorT,
(v) HVR-L2 comprising SASX,LYS (SEQ ID NO:30), wherein X; is F or
S; and
(vi)  HVR-L3 comprising QQSYX;X,X:X4T (SEQ ID NO:31), wherein X is
P,RorT,; XsisA,LSorT; X3isL,PorQ; X4is A,H, Por S.
15 2 An anti-PCSK9 antibody or an antibody fragment that binds to PCSK9 comprising a
variable domain comprising the following six HVR sequences:
(1) HVR-H1 comprising GFTFX;X,X3X4IH (SEQ ID NO:28), wherein X,
isSorT; X;isG,RorS; XsisH, TorY; X4is Aor T,
(i1))  HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

20 (ii1))  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);
(iv)  HVR-L1 comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X;
isSorT;

(v) HVR-L2 comprising SASX,LYS (SEQ ID NO:30), wherein X; is F or

S; and
25 (vi)  HVR-L3 comprising QQSYX;X,X:X4T (SEQ ID NO:31), wherein X is
P,RorT,; XsisA,LSorT; X3isL,PorQ; X4is A,H, Por S.
3. The antibody of claim 1, wherein the antibody comprises (a) HVR-H1 comprising the

amino acid sequence of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:3, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4, and (¢) HVR-H3 comprising the
30 amino acid sequence of SEQ ID NO:5.
4. The antibody of claim 3, further comprising (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2 comprising the amino acid
sequence of SEQ ID NO:8 or SEQ ID NO:26; and (¢) HVR-L3 comprising the amino
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(3) an HYR-H3 conprising the am no acid sequence of SEQ ID NGO 5; 10(4) an
HVR-L1 conprising the am no acid sequence of SEQID NO 7; (5) an HVR-L2
conpri si yotzhe/wsiao aci d sequence of SEQ I D NO 8; and @6Y/tsr0ivEssR3

ant | body of Gt mrenss o5 SeEIRPER P NG Bl St HENGE P N0 TERER 50
sequence i denp Ny 13t ayNap1fci d sequence of SEQ I D NO 15, SEQ I D NO 16,

15SEQ ID NO 17, or SEQ ID NO 27; or (b) a VL sequence having at |east 95%
sequenceé.i denklictaptibedyt dfeclaimi heomprising éx)udYiB d- lofon§EGinghp@minksicidREQueme

NO 19, SEQ ID I 22 or .SEQ I D.NO 23. 13.Th
At i - PCSKS, i DO PLRID NOTIR SV R L it S e s B R 15,
SEQ 15D NG 16, SEsirfd INo)-Ner $E ﬁ@@d;@n&@f)ﬁmi@ ¢ Ngmﬁlgasﬁé hm oK R @phékedy
of claim 12, conprising a sequence of SEQ ID NGO 18, SEQ ID NO 19, SEQ
| D NO 20, SEQfISBQND XO: 9SEEQIID NO: 122 SBR 18801 D, NEQ2ID NO512, $HE BhiNO: PG8K9

anti body of g@@%ﬁ\(&ﬁ 2 conprising a VH sequence of SEQ ID NO 15 and a VL
sequence of 149. 16. The anti-PCSK9 anti body of claim1l or 2

conprisigqig a Mid 8 N h Adi RV cSRHENE B @hirFRid D
NO: 20. 16;. Thj\c‘aﬂéantig- CSK9 an%ﬁ%d%cggpcizlg%@rl}ﬂ%r 2 ?:orrpri Sl na aIVH sldéquence

of SEQ | D NOseq@&nandf SEQUDS¥QUeRER 1B NOE 1 SEQITD NO0:316) HNR-HihtdmPEEIo

Sequlnoe of SROTHONG LGN 25 S FhIDENCH - Poukd PN TEbG T T AP
conprising a s\élgxe%@QHFS‘E@ BfiNGEQ I D NO 27 and a VL sequence of SEQ I'D NO 23.
20. The anti-PCSK9O anti body of any one of clains 1 to 19, wherein the

ant i body7.i s dlrhe anti-PCSK9 antibody of claim 1 or 2, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
15 (3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:10.
8. The anti-PCSK9 antibody of claim 1 or 2, wherein the antibody comprises:
20 (1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
25 (6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:11.
9. The anti-PCSK9 antibody of claim 1 or 2, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:2;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
30 (4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:12.
10. The anti-PCSK9 antibody of claim 1 or 2, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:3;
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nonocl onal anti body. WD 2012/ 088313PCT/US2011/ 066593 21. The anti - PCSK9
anti body of any one of clains 1 to 19, wherein the antibody is humani zed.
22. The awmoDi20P@BKA3anti body of any one of clainms 1 to 1PCTMiserigionssbhe

ti body i h . 3. ti - PCSK ti bod f i 1t
o oY el the e PR Y R E e R R np SR B oS T fol R,
Fab' - SH, Fv, scFv @fad A¥R302 cbhpaitBBlhe dfino hBR s@idno aptndoedy of any

one of clains 1 to 19, wherein at |east a portion of the framework sequence
i s a human consenddsarf HYRelwbcampasjng Heeumind acidsequsotaeidE@Q R NGD:E; aci d

encodi ng the anti-PCS nt i body .of any ane of, cl ai ns 10 26. A
Veotor compri o ng HE MY Lt ombrane iAo SafntEp kR §oFrail 2 m 26,
wherein the vector(@&ﬁ@f@}éi@@@@ HAR WRGAho ad8 scdichaSst KD D d@mMsi sing the

vector of claim?26 or 27. e host cell of c ai m 28, mherein t he host
cel | i s Igr okarheoniiePCHOQ affiwdiio$ tlamell [or @f whérainnth@ 8ntibedgceinprisdse host cel |

I s eukaryotic. 15 . t hod for. maki ng an anti - PCSK9 i ,,.said

et hod conpr | si ng (Uit VR | EREPHEBE eaitragAC Bl ssitFnsaol SR MDA ons
suitable for expr E(§§é19HV‘R‘°—H§Q8mBH§i'n%'ﬂYe @fiind 28GRg e HRSEQNDINGYSKI

anti body of any one of clains 1 to I9. 32. The nmethod of claim 31, further
conpri sing recover@®hgn HVR-HAtcomPGSKY timnamino dyidfsequanthef BIGQUIDAEDIS5;, 20 33. A

phar Rceut cal compost F\RN, FOTRELSHEN LIS, SLLLECSO anti gy gt any one o
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:8; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:14.
12.  The anti-PCSK9 antibody of claim 1 or 2, comprising (a) a VH sequence having at least
95% sequence identity to the amino acid sequence of SEQ ID NO:15, SEQ ID NO:16,
15 SEQ ID NO:17, or SEQ ID NO:27; or (b) a VL sequence having at least 95% sequence
identity to the amino acid sequence of SEQ ID NO: 18, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, SEQ ID NO:22 or SEQ ID NO:23.
13.  The anti-PCSK9 antibody of claim 12, comprising a VH sequence of SEQ ID NO:15,
SEQ ID NO:16, SEQ ID NO:17 or SEQ ID NO:27.
20 14.  The anti-PCSK9 antibody of claim 12, comprising a VL sequence of SEQ ID NO: 18,
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22 or SEQ ID NO:23.
15.  The anti-PCSK9 antibody of claim 1 or 2 comprising a VH sequence of SEQ ID NO:15
and a VL sequence of SEQ ID NO:19.
16.  The anti-PCSK9 antibody of claim 1 or 2 comprising a VH sequence of SEQ ID NO:27
25 and a VL sequence of SEQ ID NO:20.
17.  The anti-PCSK9 antibody of claim 1 or 2 comprising a VH sequence of SEQ ID NO:16
and a VL sequence of SEQ ID NO:21.
18.  The anti-PCSK9 antibody of claim 1 or 2 comprising a VH sequence of SEQ ID NO:17
and a VL sequence of SEQ ID NO:22.
30 19.  The anti-PCSK9 antibody of claim 1 or 2 comprising a VH sequence of SEQ ID NO:27
and a VL sequence of SEQ ID NO:23.
20.  The anti-PCSK9 antibody of any one of claims 1 to 19, wherein the antibody is a

monoclonal antibody.
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34. A net hod of reducing LDL-chol esterol level in a subject, said nethod
conprising admnistering to the subject an effective anount of the
ant i -PCSI’Woamzi/(lsmiy of any one of clains 1 to 19. 2535. ACEASh@d/066593 r eat i ng

adni st ngr e U B faHodk fr i Sl i T e BERIBEERe ant i body

of any one ofy@laiZzg 1 to 19. 36. A nethod of treating hyperchol esterol em a
in a subject, said nethod conprising admi nistering to the subject an
ef fecti v&. andﬂman@fP(E$1é9 anfiiodPOSKYy mdft@dﬁdlyl s dfto éﬂywlmt@m?,bmntﬁ)béj' feshumano 19.

37. Th 36 t t t
the subiBot aihecmide YRR ey e by e SIS LB Tathin b SRR i "0
anti 5PCSK9 a%hb frhgindnd Selbdté$ fromBOi 42 PR SH 38, saﬁ%rgfﬁRW%ct V%fmecﬁlt.ai m 37,

wherein the second nedi canent el evates the |evel of L ! '
2012/ 088313 PGMeUSzﬁlﬂsm@ﬁ%théammﬂm obefims |1 dd AP Ivhereinet East a foeticreciohd
medi cament reduces fhe | evel LDLchoI est er ol The net hod of claim 37,

wherein the sEEOAPTHEHCHHERA HWBFPE?QS%? UK SSBED et hod of cl ai m 40,

wher ei n Jshe  si@lsoRitddSnR RN L@ Eh ot RIP thOentBPOYR 90GANGSRL 4Gy Bhic BE QhivAST AL 1 N,
fluvastatin, |lovastatin, nmevastatin, pitavastatin, pravastatin,

rosuvast ati n,19%i mvast atl n, and any conbi nation thereof The rret hod of claim

37, V\hengeéj n the second madl t el ev tF the | evel of HDLchol esterol. A
met Hd BE PP R 568’FC peard AEHP2R i n a subject, said nethod

conpri sixg admerve%{o%fagmﬁ %6 1\ SH R SRt s ﬁf&%?és'sﬂbﬁv%%ﬂ”t of the
anti-PCSK9 anti body of any one of clalns A net hod of detecting

PCSK9 prast ei Mhostaeﬂaompﬁslng&ledfemt bf)ciamn)ﬁr@or 87.ng (a) contacting the sanple

with the anti y,one of claims 1 to 19; nd b) detecting formation
of a comptex ﬁ@%@ Wlltq?élaéwt% pearg BabPY Al 1spa I'Pi‘ééCPCSKg protein. An

ant | - POSED anbididcalorany ANk DACK ! HaABRNLI thalkaRionds Lo PCSKO,  uherel n

the antibody or anti ragnent | nds to an epitope of PCSK9 that
conpgsi sed. A metl(dd)foamakmgsth aotiP (1SKS) dhidody Iseidtraethdd comprigéngeudtuping the
consisting othI;l(?eﬁ oafré a1r|15112985uncc)1fer cr]olilldltﬂ)ns sulta%le for expression of the nucleic acid
encoding the anti-PCSK9 antibody of any one of claims 1 to 19.
32.  The method of claim 31, further comprising recovering the anti-PCSK9 antibody from
the host cell.
20 33. A pharmaceutical composition comprising the anti-PCSK9 antibody of any one of
claims 1 to 19 and a pharmaceutically acceptable carrier.
34. A method of reducing LDL-cholesterol level in a subject, said method comprising
administering to the subject an effective amount of the anti-PCSK9 antibody of any one
of claims 1 to 19.
25 35. A method of treating cholesterol related disorder in a subject, said method comprising
administering to the subject an effective amount of the anti-PCSK9 antibody of any one
of claims 1 to 19.
36. A method of treating hypercholesterolemia in a subject, said method comprising
administering to the subject an effective amount of the anti-PCSK9 antibody of any one
30 of claims 1 to 19.
37.  The method of claim 34, 35 or 36, further comprising administering to the subject an
effective amount of a second medicament, wherein the anti-PCSK9 antibody is the first

medicament.

38. The method of claim 37, wherein the second medicament elevates the level of LDLR.

67



20(ii1) at least one residue selected fromthe group consisting of D238 and
A239 of human PCSK9, (ii1) at least one residue selected fromthe
group comnsDaizgsB A341 and @42 of human PCSK9, and PCT/US2011/066593 (1v)

| i et ed f h st 36 ,
YO S e SRRV T e S e e

anti body of cdhgiced?, Wherein the epitope of PCSKO conprises one or nore of
E366, D367 or H391. 47. The anti body of claim 46, wherein epitope of PCSK9
conpri sel). E36khe m3Bad ahdaiaBl, wherein the second medicament comprises a statin.

41.  The method of claim 40, wherein the statin is selected from the group consisting of
5 atorvastatin, fluvastatin, lovastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin,
simvastatin, and any combination thereof.
42. The method of claim 37, wherein the second medicament elevates the level of HDL-
cholesterol.
43. A method of inhibiting binding of PCSK9 to LDLR in a subject, said method
10 comprising administering to the subject an effective amount of the anti-PCSK9
antibody of any one of claims 1 to 19.
44. A method of detecting PCSK9 protein in a sample, said method comprising
(a) contacting the sample with the antibody of any one of claims 1 to 19; and
(b) detecting formation of a complex between the anti-PCSK9 antibody and the
15 PCSKO protein.
45.  An anti-PCSK9 antibody or an antibody fragment that binds to PCSK9, wherein the
antibody or antibody fragment binds to an epitope of PCSK9 that comprises:
(1) at least one residue selected from the group consisting of R194 and E195 of
human PCSK9,
20 (i1) at least one residue selected from the group consisting of D238 and A239 of
human PCSK9,
(iii) at least one residue selected from the group consisting of A341 and Q342 of
human PCSK9, and
(iv) at least one residue selected from the group consisting of E366, D367, 1369,
25 S376, T377, C378, F379, S381 and H391 of human PCSKO9.
46.  The antibody of claim 45, wherein the epitope of PCSK9 comprises one or more of
E366, D367 or H391.
47.  The antibody of claim 46, wherein epitope of PCSK9 comprises E366, D367 and H391.
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