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one amino acid sequence as set forth in SEQ ID NOs: 77, 78, and 79; or g) at
least one amino acid sequence as set forth in SEQ ID NOs: 80, 81, and 82.
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[012] In certain embodiments, an isolated antibody that specifically
binds to ANGPTLS is provided, comprising a heavy chain and a light chain,
wherein the light chain comprises: a) an amino acid sequence as set forth in
any one of SEQ ID NOs: 27 to 34 and 67 to 70; b) at least one amino acid
sequence as set forth in SEQ ID NOs: 44, 45, and 46; c) at least one amino



..... ~ .avyuc~-we U IWS: 77, 78, and 79; or g) at
Ieast one am no acid sequence as set forth in SEQID
wO®s/08300 81, and 82; wherein the anti body neRCT/EHE102E625080
at | east one activity of ANGPTL3. In certain

Sasmﬁgéé“?@c% syl P BEC T NGE! 47, B aPRig g 5 least one amino
P séguéiile é@ééhohﬁ iSEEQIDNDs 450, SN brECRRAL ﬂfasﬁ@he

forth In SEQ I 46. In certain enbodi nents

|famynp aﬂr@sm@nqeh@s sahfarnb\dﬂﬁ!i:@r@rm@és%, @@Cgﬁssféﬁt least
AP oh Yo 47 o thoi |
Be' Apird e Biite Bl seb il SR A T B el Br oy at

¢@é§t®n‘é arfifeoadigee aenéé@sbem&rthEQCI@TNO&i% 81CaRd 82;
as set forth in SEQ | D NO set fort in

sherem th@arslbodamuaraw@ah@a%pn? @ptlwtx o @E@PTLE@ Nt certain

S 108 POSIER e ] B3R A GORHT 4288 o i

fSEﬁ(DhDINOSEQ 4 CDR? as ket donth in SBRBID MO 48, a‘nmira KDR3 as set
n cert d t th ht [

S SEQ 1D Mgt i cinalnambadimets, ths Rgt Sih of drsko

%%UBEBY Eeg@&sbg a%@m' & §Q fofBr |n%E’QQDQQB34?Sa5E§1§R% as set

I'n certain enbodi ments
formin SEQ D N@cpcta sand aOﬁ[ﬁa agsse fartlf oy SEQ 1D NED 49D In certain

Sebodiiegts, FE TofCe b cbirrerg COR1 £ 38 o inEgiip no:

%@a%m&taﬁs sét fBRAGS ISERIDNOI §bind B@Dlaerais 46t forth in SEQ
TL3 and neutralizes at |east one activity of

Amﬂmé& dn pedaincrmbodipeiite; thetlight ahainganprises a&DR1 as set
SoAeSKd R pR L' B2l 18 Ay S0 o, SpaigsFoDms
et foveh af SEQ Iy NO: 58.him @értalb@d)bddlnneantspem ilight chain
Roresiss D wEseb e e Chy7 8% he S3eipm n seo
BN 78 And§.CORSAS FibHn R SEID RS, 15 Mbeitdin ! 1oy
enptmmmﬁteh dlve lighteehainmicomprisied as@ﬁllﬂahae sef faplOnI SEQDD NO:
B0y B Bh2A Se100k T SR T AVO SR A S5 0R3 ks g fog in SEQ
ﬁg@,d)ogyo 86, SEQ ID NO 87, SEQ ID NO- 88, and SEQ

_ NO.  90. In certain enbodi nents, a nonocl onal i
ant i bd@i3lt Hacepaindempodinmprisaa mmpqh@mlmtlb@dx tiaat bind to

ENGPIE B RS A AR pre Adily B ARREE TS S Bldviddlt
g/rm\efmamﬁg ahﬁY%?@fl fgggarﬂmoﬂ? faca qbepﬂdel ®aoingdn Shithd BeNO

srBBENGR AT SEQ 1R NOWY isoRbientidens) &iosapratgsthan hegaffiniy of
F@% aﬁf@% fg%ﬁi.é,eﬁ&ﬁggfa.nfﬁﬁr{oﬁwseau%é@ ofakfPoRE of SEQ
ID NO: 84, SEQ ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88,
SEQ ID NO: 90, and SEQ ID NO: 92. In certain embodiments, the affinity of

the antibody for a peptide having an amino acid sequence of SEQ ID NO: 9 is

at least at least 3-fold greater than the affinity of the antibody for each of SEQ
ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88, and SEQ ID NO:
90. In certain embodiments, a monoclonal antibody that bind to ANGPTL3

and neutralizes at least one activity of ANGPTL3 is provided, wherein the
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gﬁ meRiR’d Hetho Qﬁq W cﬁSle@t 8iehfitis ?Fbvlded, wherein

i ve dnount eutlc conposition. .
time ms*thad comprises rmirnhle;st@nrlgatdm patient are etfeat@/emmbot ptthe

d th th
gﬁ%gé‘?@qsa@%og%aa Gertein eBhadih ey SRHoS tranting
fLiE FLdvidld, YATERERRI thb ¥Reth6d\Wa sogcﬁﬁﬁﬁ)stermg to a patient
PCT/US2007/ 025080 IV. BRIEF DESCRI PTION OF T

ran@mgssvp @raourRiafihe phashagsuticsd caﬁwoszi@nednmw

tri de | eyel s J L ce .. : tar 4 ni
FRBALRETES B PediriFqaborg dbbieg) fhegA Mo metnoc
m&r@es a%fﬁﬁlhlb@&mg ﬂﬁé pla‘tllﬁ/lni-lan effec@ae-amount of the i ueU

pharmaceutlcal composutlon In certain embodiments, a method of treating

" ischaemic heart disease is provided, wherein the method comprises

administering to a patient an effective amount of the pharmaceutical

composition. In certain embodiments, a method of treating metabolic

syndrome is provided, wherein the method comprises administering to a

patient an effective amount of the pharmaceutical composition.



[016] Figure 2 shows fed and fasted serum chol ester ol
levels in mce 4 days after injection with anti bodies
wa22®8873Bp0 4. 7.1, 4.8.3, 4.9.1, and control ane@Us2007/025080

anti-KLH, as described in Exanple J. [017] Figure 3

Wﬁﬁiéiﬁf‘ﬁgiﬁﬁeﬁﬁﬁgiﬁmﬁﬁé antibody |

4. 8. 3081t IFigINEPT sHowanéd bﬁdkété@%run@ﬂﬁ?%@hﬂ@|Ieve|s in mice
ant| bod&/‘3 anti-KLH, as describ i n Exanple

rnieation witheantitosies .39 6r L. Zﬁoﬂe%aeﬂ& 1, é@%ﬁbc@ntrol

gl:l LGS - days. abter.in h anti- ANGPTL3
e A Rk H??“'Nﬁdﬂﬁc%laqﬁ%'y“tody 14D12, and

cont r g9 @]ntﬁl@m@ﬂ 8hbws iédHandJasted werbecchiolests potpvld i m mice
[019] Figure shows fed and fasted serumtrl% cerid

Hedayissaftar Ime@aon withgntibodies 1:31peb -6, i8-8, 4.9-1, and control

L

anti - K0HY] &'ﬂglniesii:shbwd fecmanEﬁaﬂpHeselum[tﬁQ[y}:eﬁdgdmmlﬁ|n mice
shows fed .and fasted ser ol esterol | e eI S
3 Spatiariaibcliog S0 i ARG Lrd AR 45 4rARtb oMt Ca

%n?b&d 14813, aﬁd %oﬂatroﬁ&ﬁt'lbo Tkﬁl—ﬁ'&%'d&@)’béémgxaﬁﬁﬂe J.

cont ro ant 1 bo anti-K s described in
[ 021] [¢F18]u ﬂ-‘egaresm ehews éecm and rfa@tbsics@rrumechqieﬁeml |le1vei$ remice

A 8 et RechBa i A e RS RO BB A AP Le
antBedyl 14b1424nd coﬂatréﬁéntiboog;&tmupr @k dURcibedin Example J.
anti-KLH, as described in le J. [022] Figure-8 '

shows [@E9lurhiguredt saews ded pad éa%teﬁ@efwmetnab@@rlde levels in mice

rdagfé;éfg%dnk‘% %rg Wit %H?ﬁﬂﬁflgﬁ% aﬂflb&% AP |83§_ Yo HSinti-

Virus e cri’beé

BANGPTE4 BntibBag 4B1Ql,l aadToniohantibodli allgtl-KiLl-arets dimsﬂ:rlbed in -
4.1.1, 4.4.1, 4.6.3, 4.7.1, 4.8.1, 4.8.2, 4.8.3, and
Exgmﬁ?d AI\IGPTL3 SP1, ANGPTL3T, and control protein

BTS32 é Qﬁgw’s ‘F%@éﬂm?éﬁeﬂ se[rLQt%Adho'fé%Hﬁﬂ lels in mice

shows an aI nment of eavy chain varia
nataysraftmflnjantlorbmdhhmanmANGP'[ISE@hbodﬂé)s 410y, 48.8, 49.1, anti-

pRReEbgaHsanad? §8?V°\?’§E‘%P ofHeH 3 3nfj-KLH, as degayibed in

E&ah{mggnsensus sequence is also shown (SEQ ID NO
25), as well as the regions of the heavispchai n

.sequei%‘d Figureshehewa gerwnttriglyeerigelevetsin mice sHpys (top

PERET 4Rkke 4694 DBurtby AR fter niggtion, with agiapsies 1.125.1,

fIrHTEBWOT H78exi108151( FMRA)1, 1.431.1, and control antibody anti-KLH, as
Iemantarlty determ ning region 2 (CDR2), franmework

F’é@@f&ﬁ%'r’( Fyemple J

[022] Figure 8 shows serum triglyceride levels in mice after injection
with various dosages of Ad5-hAngpt|3T virus or 2 x 10° vp of control virus, as
described in Example B. | |

[023] Figure 9 shows binding of antibodies 4.1.1, 4.4.1, 4.6.3, 4.7.1,
4.8.1,4.8.2, 4.8.3, and 4.9.1 to ANGPTL3 SP1,ANGPTL3T, and control
protein BTS324, as described in Example H.

[024] Figure 10 shows ah alignment of the heavy chain variable
regions of antibodies 4.7.1 (SEQ ID NO: 19), 4.8.3 (SEQ ID NO: 21), and



conpl enentarity-determ ning region 3 (CDR3), and

framework region 4 (FWR4). [025] Figure 11 shows an
wa@bdognmsmt of the I i ght chai n variabl e regi onsPCD1S2007/025080

antibodies 4.7.1 (SEQID NO 27), 4.8.3 (SEQ ID NO

201 B0 ol pak e BeBY shidtieobBesy S racnisis algg shown

WeEQ M Nde2s)eds Qﬂéll &4 tHehféghdrﬁshéf tﬁbaieravgmuﬁﬂgééuences
corresponding to eptid f ramewor k

resgiespondingiRthe Sdsmilpelngde éSBi y‘rajeewram fﬂgﬂ@p 1 dGVORT L

B e TR SRR k2 (),
Smehtdity Leteinginirgregittt 2 (CDR2)gfrar@ividtk 3egioRRBIFWR3

anﬁrarremrz reg |onr?/ !gdﬁ%r( 02 % F| ure 12gshowg )

qu[nraememitaryyﬂsﬁte/rrmnmganeng&n (e n@ngfamemeIksegion 4

Fgﬁh nal anti-ANGPTL3 anti bodi es 4. 9. 1 4. 8. 3,

. 1, 4.7.1, and 1.173.2, as described in Exanple

L. [0Z@25FiFigure 18 shbwesart legrimenti ofdhe lighteltaikivaeiaibtesregions

&t aatbedes A1 rGEQNBINONE | daAp (BERIE NQ 2l a8d 491 (SEQ

gbgg@?g?fTﬁch ROEh &R c‘bngeﬂsusd'sgi@bnc‘é ? -also §h§\?n (SECHID NO:

he al n|ne scanni n nts of the S
Bt aslwellas thegegidnsdfithe I@h’acncam Sblqu{am cairgspendiag to the

SHana peahS 1SR PR Freidnd: FWIRTL Eomb RSP
Qiéﬁé@ﬂﬁhgﬁe%ﬁ)rp‘l (6D, RameIRsikré§iod 2 &mplementarity-

[030] Figure 16 shows serum chol esterol |evels in mce

deteipainingoiegiqnud dCPRAdframexark region shifAME) ) cemplementarity-

DA Al BT o et i (R, P 1

phar mg; 2%] rﬁguw@%hawtslm.daetant@ |65|trdiaﬂe|5tr5@tmem with mouse
descrl b

 raRpoimal AR 52 antbaRies i b 8.3 3 16.T: 4.5 1 gand

ZOgﬁ} 8?5%8% g’%ﬁ%@Zgg%ﬁ&%gd ! n[ (%g]npllzsgm e91\9/\oshovvs

t he r ¢0RT} iFiguien13 shawstthe i yiverphdemaankineticsiof certain mouse

menaasA ans- By D S aihodb A festrtd PR RN
DESY®nosg)L Fh’ééréfm ¥ﬁ8¢v%£N§@PbNEBH§eEQB¢J1 lrs. Bh4©1 5.35,

appl i catl on he use of the Singular incl udes t he’
pandr&BO to rﬂneeg@rurp;@-@camrmag|r9ut§nm eﬁth@t%i weptide] as dpseyibed in
EEO)P gtlon the word "a" or "an"

[029] Figure 15 shows serum triglyceride levels in mice 4 days (top

panel) and 7 days (bottom panel) after injection with antibody 5.35 or 5.50, as
_ described in Example J. ,

[030] Figure 16 shows serum cholesterol levels in mice 4 days (top
panel) and 7 days (bottom panel) after injection with antibody 5.35 or 5.50, as
described in Example J.

[031] Figure 17 shows the in vivo pharmacokinetics of antibodies 5.35
and 5.50, as described in Example N.

[032] Figure 18 shows the in vivo pharmacokinetics of antibodies
4.7.1_; 4.9.1, 5.35, and 5.50, as-described in Example N.



means "at | east one" unless specifically stated
otherwise. In this application, the use of "or" neans

w0 200d/hTa300 unl ess st at ed ot herw se. Furt her nor ePCT/082005625080
of the term"incl udi ng, as well as other forms, such

2 o T 0 b e SSaged, B erd Tl el 3B porum

‘i:]h%lﬂ%@ér%l M ABSERARE MBI WIth 2hfBodiBs 565 bna'BjSO and control
el ements or conponents that conprise nore than one

wmtibodylaatiKldpeci fi cal | y stated- ot herw se. [035] The

cti RSNt helei - ar
3 podl SR SRSEREP REIR I Nitustis RROHRRS,
t he sybssctinhistaiplicdtss thbe@e dlthe emgjunaiihsludes the plural
portions of documents, cited in this application

Mﬁ@&mnﬂylfmlymtemqm@uw oI i ApBlicaiNe fhe word “a” or “an’
RR0RS A | G0S ordd UnfisSenc iRy 5By diidiiee M Biappiication,

y SSrS PerBnce in
eihé Iusetd! “6|drmeafw“amj7@0$mledsrstaiw ﬁhenﬂnséhﬁurﬂmmre, the use

more of the incorporated literature and
pathe FGHFB ahles a5 vell staer Qomer aatas DRLIESLAMS

d b »
c@fr?[ Oig’&io?&emwg ﬂ%%f Fégﬁél ons h %%36? e1 ?’g%ﬁs%onem

' epmbynmssleh elé‘rpelpms! atesdmponerite cotmpirisingrore usddnd elements
e e e S e e
OdNise.ng naturally occurring amno acids as well as

am no acid polyners in which one or nore amino acid
resi d@35] sThensegtiontheadings heed bareiaeag éefurgenizational

ERESO B A eI BER A sE et frater
idesBribad! Ah@b!:ume’cms Usrgsbriiens ofidoc@hents, titedin this application,

-ant i body a fra%rrent of an anti body that conpetes
Weludipgdut moa&mltsﬁlt P adgNts opatgAt ae@lwa iBngsdamigles, books, and

@’g@‘tlgggéré hgﬂﬂﬁ/‘%%rbgﬁg ng‘étt?__é"b? JeR 'hl?éensﬁ fridi déhtlrety for
fahlyeprurpom bbdghefmmgﬂ&ln\atsonehat moe¢ af meamcquratmj literature and
ér&%a?erlaﬁﬁjggf\ﬁéég %r?n Ed.(i? Iq%%tr%gb‘gs? %act %ﬁetfmqlor%/m this
Pgﬁ éﬁ%@??ﬁ.@?@%@@atnd@@&ﬁt}o@m Med. 9:129-134. In
tain énbo

nts, antibody fragnents are produced
by enAumat iGertaincdiefinitignsc | eavage of intact

ragnid 8 oSy BelepTeC BRy: EPRidn: are used

meﬁohain@%ablymmetrerdmefmbla/powmemﬂmuﬁa aci®fedigué® The
" natural Ilytoccurrl ng pol ypeptide. The term "native
y

ermpapply te@neine ac ROlYMErs SoNiAIRRgNatUIAY ogaHMigHgmMino
acids as _weII as amino acid polymers in which one or more amino acid

residues is an artificial chemical analogue of a corresponding naturally
occurring amino acid. The amino acid polymérs can be of any length.

[037] The term “antibody,” as used herein, refers to an intact antibody
or a fragment of an antibody that competes with the intact antibody for antigen
binding. Antibody fragments include, but are not Iimited_ to, Fab, Fab’, F(ab'),,
Fv, scFv, Fd, diabodies, and other antibody fragments that retain at least a
portion of the variable region of an intact aintibody. See, e.g., Hudson et al.
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[039] The term "nonocl onal antibody"” refers to an

anti body froma substantially honogeneous popul ation
wo@Rooantisbodi es that specifically bind to the B&ENES2007/025080

epi tope. In certain enbodi ments, a nonocl onal anti body

(BRSFBh e ¥ 12014, ) BufBlAAS B gy rgoments are

gﬁb&@ééﬂ Byfeheglmaha@mmméém@a el dfaptaich ahtiSodies. In certain
e.g., Kohler and MIstein (1975) Nature 256:

ee, e. .

syabadients, aysibogy fragments Asa Psoduced by rgaminant DNA

ag,t,,l,,pg,dyg s produced usi ng reconbi nant DNA net hods
‘¢ "MY87g., U S. Patent No. 4,816,567). In certain

enbodi[0B8] SThetgrntrtivs aolypeptidetiyeferssioea maturaiynoccurring
anti body fragnent ‘!solatedfrom haedls&a(%/
moéyreﬂml esdke tesmy natige a0kbedY o tom@@tw IN@GGUErINg
' %gﬁ'bog 4- 628, and Marks et al. (1991) J. Bi ol .
1-597. For various other nonocl onal ant| body
produd088h Theeteim ‘tnesocleea, ardibody” tdde tsoaw amdnmmm/ from a

1988 ti bod A Lab t
isipsisinellybiosasepects RpPA R S BaH e Pt Spedball bind t
'thEisARId EpitgPY. | P\Oébhdlﬁfe?ﬁ&dlﬁeﬁfh %bh@é%nﬁﬁﬂﬁtlbﬁﬁﬁfs secreted

conponent S fromat least two dif f’er ent sources. In
dora hyhn@wﬂ;edulrmmtaln suctcembedinentst ahybyidomapisipseduced

FRcbifoe T s mRpT s R K hos SRYRAB G At REEL B g,

HBHIBP4Yd lflsteig @167 arurs ©66N4952901 A cehfaer@ﬁib@ldiments a
such enbodi nents, a chinmeric antibody Kﬁ’ul ses a

FoeReaienaantivoghis smuc*@éirw@@ rffmb'aaﬂbﬂ methegs trae. e-g.,

flyﬁag’a@nt No. 1? BY5 B! Ir’?@ ﬁ%H &ﬂ?%dlpr?édtg el nidf¥8dhal antibody
n certvai N such hi meric

.aeterbwlnncamlbbdyémga:iréntosolatqmmmmpbégadm:layahﬂ)rary See,

e adane il 096 1 Kiliie 472 434 B0 BLad P\ gl (1881) L.

fl\?l&[ﬁ?olhﬂé@nsm[ -84%] Fdr vBFI Mm&%élsﬁayaﬁtm‘o@ﬁrbeuamn

n anti body tha been nodified so t
recteniques edop, reeg.c Hlaslo emdahran@ (5288) Antinosiies;

TG, T R LT N

In cenbadn ARrémmieienhAtibedy R¥eCothri satittREmadesipiss of
the antigen binding residues of the variable region

@pmmaﬁmfmmmhleaﬁt o diffeserdt saniieas. el cqriain @@ﬁb%ﬁlments a

HEBRtBoqy r‘ﬁ%@bé o bh BN a{rﬁle 8% 3éf|rst
éﬁﬁ é?? 8 pO%II on of a coy a eng

@peerem fabad té agother B ulef ezg mrnamo&noﬂ émdpltlbodhy brenved from
wth all or a portion of a CDR from another anti o%\{(

a88rond %PQ%?ﬁ hlﬁh%ﬁﬁalaﬁppbéa@bomwnﬁg & Fhimegis; ardtpo
%%hﬂﬁ@%sbel Hid Ic@%ﬁ?éﬁﬂlﬁddjdeﬁ%ocﬁéha% Honm Hﬁf?ﬁél fused to

nanlze i ses variable regions I
\@partionldf an antibody derlved from a human. In certam such embodlments

a chimeric antibody comprises all or a portion of a variable region of an
antibody derived from a non-human animal fused to a constant region of an
antibody derived from a human.

[041] A “humanized” antibody refers to a non-human antibody that has
been modified so that it more closely matches (in amino acid sequence) a

human antibody. A humanized antibody is thus a type of chimeric antibody.
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or substantially all of the CDRs correspond to CDRs of
a non- human anti body and all or substantially all of

wao bh@soramewor k regi ons (FRs) correspond to FRSPCDUSH07/025080
human antibody. In certa| n such enbodi nents, a

PR Bk aMG, AP AT BRTRId:535 R0 8 56 2hlionn g

aekidved)of the variabledregidiPoiaBeaibd-hamnahkefivotiP aire modified. In
cont ai ns human anti body sequences and does not contain

aﬁﬁﬂaﬂd)@mbcghr@ggtﬁ; @shumanpizedestibadynisicenstriated by replacmg all or
ceLhaln Sbadinent s.. a. hi c
S5 bRl &' LSRR YR RS (B4 4 flfhan anibocy

TWieh it iomal sortioh dflarﬂ:Dderdﬁm atrttﬁh@raairﬁtwodynsubh eb d hien-human
anti bodi es are made, For . exanp in vario

eafithadirehawngshe mﬁeamntlsew%w sRealiay. I gertain

Eérﬁﬂé&ﬁﬁl%@ enés)%ﬁqarﬁieoogecoﬂ nan?Mse;)% ﬁ;&ﬁl@[ﬂ%ﬁlgrs_}%whlch ol

tcmsnbsltamulylallmfnge mmbcdm‘espond lmCDRmIgf aman-human ant|body
neu i zes t dy .th d t
kel or 8Batantialiabef felirdBuom Roion (FRFks e armnd to FRs
5t d AR ah il getlﬁ'%eﬁﬁﬁi Qﬂﬂ*}'eﬁBéelrﬁérﬂ@' é%uﬁh&qf’ed hAtibody
certaln enbo a neutralizing antibody reduces
dorthet cmmpyisesl a\notnstararrelg@n (Fe) oi/a\l'mme[roaztmque term

"ant i f ”

ot b92P B Bt iduah BhfibSar PR b H8nRCIoRR) antiody that

|dbré&ih %ﬁm:ﬂﬂbﬁﬁbé@ﬁ&@qumesm d6ss bombmamsaﬁtmd@
provi ded by one or nore antibody variabl e regions.

REEnTRS fiogh mnasphumaa-anieptr i eatain enAdipests, gehuman
damrggg oﬁt%‘?r?ggﬁ?g ﬁéﬂéé;sta%%opha% Hg |vé’ aﬁﬂbodles

PP rece
érﬁmtbrmenetrmt hﬁﬂteemy m@emlaanar maghmh thé amtubadteswe rhhdé. For
i's speC|f|cal bou an anti bod n certain
ESIRu Griosk pPPde yahHm%wt?&q%rmemhe;mae?.'%

it .ﬁ's‘?@%ﬁﬁﬁfig%gﬁ“ﬁmy Ty Rl B0, BB RS S by
o'eCOmbmeafl’rmeihndats an 12 V\D 2008/ 073300

PCT/ U 7/ «Epi.t v SpleIC ee . .
(i mendDanh 1152 feieh Tl naRMBRRYE of Silpog thil féutralizes
"reRIts % aﬁtarﬂmh tR&H fcRleds @mﬂa@t oﬁa%lt.(/wopwomepude
characterlstlcs [046] An epitope is defined

SOmPrising mﬂ)eﬁ@p%tﬁ s the aentlbpdeemﬁsa"y binds. In certam
0

Ehbasitertt aBREAIANS Bl PckS difactyRSi bR apdRr in
pfiverary am no aci d sequences nay conprise ep| t opes

that are the sane. In certain enbodi nents,

(nat F0al Mha i A ioRadindRoer BB SrRORAbhaN antibody

i i;ad

he: pt He mﬂllgéﬂeﬁélﬁbmﬁﬁgngH &?ta% EmbYdimERtL iR
antigen-binding site is provided by one or more antibody variable regions.

| [045] The term "epitope" refers to any polypeptide determinant
capable of specifically binding to an immunoglobulin or a T-cell receptor. In
certain embodiments, an epitope is a region of an antigen that is specifically
bound by an antibody. In certain embodiments, an epitope may include
chemically active surface groupings of molecules such as amino acids, sugar

side chains, phosphoryl, or sulfonyl groups. In certain embodiments, an
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specific binding to that epitope. [047] An anti body
"specifically binds" an antigen when it preferentially

WO e@egridaes the antigen in a conpl ex m xture OPCT/US2007/025080
protelns and/or macronol ecules. In certaln

t bi. ndi |
&hitepe ey Bavs PpAtlie Ryre difReionaT e i) kiv i Ro. a
"‘Borﬁ%m'latlé‘nalslé? st/ BE Sh&aifid Bﬁa@@tdrm&dteh&l@sapab' e
of binding different antigens so [ong as the

di f f er[%@] #n epitepe tsofgfineskas fthe same’iasanathepepibpre if a
I II. R, ..t_
ST i AL R MG IR Ry BER B Bildein

T @RI Q)olﬂp‘eptﬂéb mam?mﬁdrém Hridnarganinbi duidl ¥eqGences
said to specifical n antigen when the
dngxs@@mmls@@pﬂ@n% él?ﬁt arethe same. In qgrtaim emhadiments, epitopes

TSR seme el e, HERAS LM A], N5 8N seduchoat’
Giffetent antisodiss ke skid {00Hial td tiee tama ¢piypeTit Bieyredmpste for

to an angiopoietin |like protein 3 having an am no
é@?@'f@&ﬁ@ﬂgé‘)m%rﬁ%ﬁ%’e\/ertebrate or manmal i an source,

i ncl u? Eﬂo lﬁg’gnf;[g%d)) ‘*sgle cRdaly bids™ &R arﬁ@éh%erﬂi‘ Iﬁ)‘?@%‘?entlally

rodent, orci ne, ovine, primate,
aecbgnizesethepantigamines sompéax mn)edreomfrm'pmuss andftiie ter m
Bt e LA S SRS AR Bb b an
\é'nilgénitﬁﬁdlﬁgtsﬁe%alasﬂ&“iﬁdéﬂ y A e3a pARreuldraspio ope. In certaln

enconpasses ful |l -l ength unprocessed precursor forns of
ANCIPENTediments, lthe antihedy is ¢anahle pkblndingdifferesh antigens so

e

findiahcsg éor e)daﬁﬁplen hohfbl@@cmsipmt@ﬁbtﬁdjnmﬂﬁte&entaspecnes may -
full-] eng unprocessed mouse ANGPTL3 has the ami no
&@mp@@d éﬁé@%ép'tfmﬁt I PW%EG"P@CR@G”F (@eﬂ’b‘ﬁ?ﬂé@ is said to

AEEFIRAMLRR S0 b0 8 LR R aRE s &1 v in

@eﬁéﬁﬁmﬁedldwmmnwﬁbﬁ?ﬁéanmmba comistent ds kdl (KegMeand in
set forthin SEQ |ID ( Genbank aCCGSSI on no. :

| prtess@rbpdmpmga whee th%fd.'ﬁsowlﬁm@nsreé}té? § 1y
nucl e!@%%c "l‘ﬁeet%%d‘ANGﬁﬁ"?@'ggés?%rshtboawlmgwofe%'ﬁke ad-rggam 3

refer i poprotein aving an am no
hagingnare afminoraeidyseqreneprfaire any vestabaatiesor rnammoaljan source,

| udi ng,, byt p bovi
abeatBa Bl frtecbios Bumars DaBie. HERSD, RN TPy 2t
%BPéiﬁé‘ oARE., &H’hﬁ%ﬂ nbrikeyl, BnAYYuimed)p i@”’@ﬁ@s@@ﬁe&me@i otherwise.

popr ot ein. i pase catal yzes the Aydr ol ysi's of

tT heete;mgus@ eefers torfragipeots andvarianta ot@rayve ANGHERSIthgt

PARER B33 bk Pl QL G BB NGRS The

ltérﬁQBh@émpasééé)ﬁﬁlelehgtrﬁuﬁ;ﬂo@bésbd prdtuescr fyaas of ANGPTL3 as
well as mature forms resulting from post-translational cleavage of the signal

peptide and forms resulting from proteolytic processing of the fibrinogen
domain. In certain embodiments, a full-length, unpfocessed mouse
ANGPTLS3 has the amino acid sequence set forth in SEQ ID NO: 1 (Genbank
accession no. NP_038941). In certain embodiments, a full-length,
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di acyl gl ycerol. [051] The term "agent"” refers to a

chem cal conpound, a m xture of chem cal conpounds, a
whe@Bogidelml macronol ecul e, or an extract made PCDOS2007/025080
~biological materials. [052] The term "antagoni st of

ANGPTL3" f t t that . reduc A RAE
e oy NARTEI s A S RieBlhdtbdtfob n seo
1P RO: 8qEEnbaRRtacck8SiIbRMELNRIDSEA0YI ty of ANGPTL3.

054] The term "patient™ includes human and ani

mal
subj ed049] I The tasm Angpdidb sefereta & nugleizacigancgoding ANGPTLS.

uman (CB5S] T A Ap R 1O & TPRPTytafh stk Fing Bndmino

rRi®BEqliehce ROM gL vettebrate 6f Alanwrhahian Boure, theldding) but not
any portion of the reference pol ypeptide. A fragnent
tasttop huEAN, DeNten chigken deptdNpUse, rehdPAreRg: RVIBE

t f I ti.de. " i « 9f ;
g IS, 3RS RER Be 1 838 bt Bggprotan
_inesorc_ata:lyzesailh‘ieri}iycholydissmfﬁeiabylfgllyberm in dle}l'lem'imag and very low
insertions relatjy o the reference tjde.. .
oy ipoprsieinn L Pla) mupiasviaeToad Ak Ay asigagion. In
- _ Lt . S . Cid
RS cTEThohts, SORGPIPRR lsds Mifabe 8 Rkaipae | e
diadylglycaiote or charge. In certain enbodinents, a

Cubat 105 oMt Mol ZeTerdt e disteal ppelira migure of
WherheAl dothseurRs, WsBlogitl nfactemBRsc(Aé,| drearpaktidctanade from
14 WD 2008/ 073300 PCT/ US2007/ 025080 substitution may

dielogisatmatenialdat ural | y occurring amino acid residues,

whi ch iy v ot . .

syt nd858 U EPN Sl iEAREER SHSRIETY pf BTt
yEaucs®an Heagiey ONANGRTLAUt are not limted to, -
peptido® ~imatics and other révers,ged or inverted forms

of anilA83hclhe isMeageaist B AN GRALAr tafess 9 RgeMghat
gi%ggﬁgap{%ﬁpﬁygmmg@;o cl asses based on commpn

chal'n properties: hydr ophobi c: norl euci ne,
Met, ADB4] VEhe tdreu’patieat” in@dudes bumsn arydiaojphall subjeatys In

Aegtain gibogigents) Sinalieal s piAmmen: I esiiaisnan pribodiments, a
Vatient &td Almad.y, Pro; and

[055] A “fragment” of a reference polypeptide refers to a contiguous
stretch of amino acidé from any portion of the reference polypeptide. A
fragment may be of any length that is less than the length of the reference
polypeptide.

[056] A “variant” of a reference polypeptide refers toa polypeptide
having one or more amino acid substitutions, deletions, or insertions relative
to the reference polypeptide.

' [057] A “conservative” amino acid substitution refers to the

~ substitution of an amino acid in a polypeptide with another amino acid having
similar properties, such as size or charge. In certain embodiments, a
polypeptide comprising a conservative amino acid substitution maintains at

least one activity of the unsubstituted polypeptide. A conservative amino acid
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6) aromatic: Trp, Tyr, Phe. [059] For exanpl e,
non- conservati ve substitutions may involve the

wez@karnge of a nmenber of one of these cl asses POT/US2007/025080
menber from another class. Such substituted residues

EnbstiiieR bR ehgmeRss st iaifas 2y S LB iguss.
tvhﬂclﬁ‘ are tﬁ&éﬁ]lﬂﬁ@é‘@dr&l@dcﬁyscﬁmkhﬁp@&id@s&rﬂheélgﬁgihdrlﬁhan by

maki ng substitutions, accord Ing to certaln

sybthesisin Biologiea! skigenapal hese inedude, Sut are net kmited t¢say

) AmeeA er.ed. _Each. a i
OSBRI A o SR P o ot
and _ qbespeENatiRdIRCOGIUrAihg eSsidUseInayriss dividecbings blasses based

(+4.5); valine (+4.2); leucine (+3.8); phenylalanine
(omccsvmqsyseguchérrbg@neﬁ%e%z 5): met hi oni ne (+1.9):

al anine (+ r [

serine. ((O ); t%&@%nﬁ% ?] g‘%f'hg P@Eo'gl%hga? Lléu:%lle
proline (- 12)6) t’muitald'lyda)[:(hll& 20ys,dbert Timat Asr, GInS)

gl utam ne (- % aspart% -3.5), asparagine
(-3.5): |lysd) ne ( %d'g) Asth &My gi ni ne (-4.5). [061] The

i mportance gf t heydiy mno acid index in
Pt er R

conferrlnglnteractlv al function on a
protein, i rﬁ)certrasrduelssthahmﬁsend:@channd:ﬁmmm i Gily, iro; and

art. Kyte e BL ol 157:105-131 (1982).
It is knové? tha"’trom?t@er-{rgr Y f&nces, certain am no

aci ds substituted for other anm.ngQ acids ha
51 milDas) tRraSRRIP NP GERS 8 LG SHDSITRRS et BUgIve the

%xcﬁ é ?f ak?héh@@'r ofbnadf tiyéde/ clakéleé‘”fﬁf'anlgneﬁﬂﬂﬂ%ﬁn another

base pon t dropathic 1ndex, Iin certain
ehdssdi Such substhetedubstduastmayu befintodiuee dhinitel segibs of a human

%&%gﬁﬁ%hl ) %&Sggﬁﬁg\g t#ﬁrgh%a%ﬁg%(?r into the non-
e diS8009 tER6RSEf thehidiedle. Wi thin 1 are included,

and in certaln enbodi nents, those within 0.5 are
i ncl udeeo] [lnenaking substilutignsrrracsdipgdo icerteeembodimants, the

i}yﬁé@é% .EH%%BFERIW& Sa?@séﬁhﬂ%gr Og'n'ﬁfﬁsergﬁtn E3h B0 acid has

fhseh awl@”féd/awydrdpathhenbembnghe bhakis cffulsdtydmplhoblcuty and
protein or Eﬁeﬂtldethereb createdlsb] S?g
@QéTQ%ChW sHgPc ey B iiFRIRLENe 4545 ¥ '@edr+6 pleucine

g§§%2‘ rygél'éﬂ +%°@g§@me%y§tlh% n(gﬁggt Fh%tthlbﬁﬁ'él +1 9)

Ver rophi Clt a protei gover ned
tdlmnhgajnnsm glyclnex Qm) ithescmifpea GOr); seriime( Qcﬁ)dtryptophan (-0.9);

ipsel-TR)ibioiep odr O HGHE 15 2t oBhim Ak S8 Shidimine (-
B@) fa@bbﬂ&{en@ls fssydééﬁa"rabin@ (t3.5y:aysiAg (lmg)e ab@eargaﬁﬁe Qaes),

hese am no reési dues: argini 0); lysine

( +3 0)[06 Hls pret mmreor(armeoof thg; hydg@mtbleaaralr(omd indgx in

' con*errmé w?tergcnveangl %%arp ?urchf%hzc}n a%lr&teﬁ{nqu Se&aﬁl |ﬂgtances is
understood in the art. Kyte et al., J. Mol. Biol., 157:105-131 (1982). ltis
known that in certain instances, certain amino acids may be substituted for
other amino acids having a similar hydropathic index or score and still retain a
similar biological activity. In making changes based upon the hydropathic
index, in certain embodiments, the substitution of amino acids whose

hydropathic indices are within +2 is included. In certain embodiments, those
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glycine (0); threonine (-0.4); proline (-0.5 1);

al ani ne (-0.5); histidine (-0.5); cysteine (-1.0);
woredokiomdne (- .3); valine (-1. 5) | euci ne (- 1P@I/US2007/025080

i sol eucine (- 1. 8); tyrosine (-2.3); phenylal ani ne

B Bt £ R ifydect é*?dva|q<f£'ankieﬁ1%83ff5§"%eﬁ’°%%sﬁﬁhm

q@pﬁym]lﬁjed he substitution of ami no acids whose
hydrophilicity values are within 2 is included, in
cer t ail@6nbisiatentindersioad indhiecart thas tag skbstitutian ef like amino

L5 00 WA ISR Brop IS Mty e

Bhé BRolygisalyfunatibflalsaraten o peplidé fivereb§ictedted is intended for
hydroph|I|C|ty These regions are also referred to, as

'USgiin dmrfﬁlr@dﬁgécﬁﬂeﬁjﬂ@ﬂ@me 8aAg INtheRipsent easiendnaar@in

RARAERA 2ie B P88t ok afbrabe IHI iy 1 Frofein, as

@@betndeby ﬂTBShydRephﬂiuﬁ;'y At as"dd]acehEamlmd) acu:lér gom:glmes W|th its
G@n, Asn _Asn G n Asp

A@@ur‘@gynmty angl %nt’gesmgglml ength g)péologgpal pqqurtyéﬁ the protem
K 18, AR G AR g o e
Ringinb eeidvrepidue s abyiamen(a-30Q); Yysine (e3.q); asparatercHd. 0/t 1);
é@ﬁérﬂ%t? ?ﬁb'f a, E%%ﬁﬁehgéir\{aaé,paragineﬁﬁ 2); gVutamlne +05‘ 2);
glycine (0); threonine (-0.4); proline (-0.5 % 1); alanine (-0.5); histidine (-0.5);
cysteine (-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8); isoleucine (-
1.8); tyrosine (-2.3); phenylalanine (-2.5) and tryptophan (-3.4). In making
changes based upon similaf hydrophilicity values, in certain embodiments, the
substitution of amino acids whose hydrophilicity values are within +2 is
included, in certain embodiments, those which are within +1 are included, and
in certain embodiments, those within 0.5 are included. One may also identify
epitopes from primary amino acid sequences on the basis of hydrophilicity.
These regions are also referred to as "epitopic core regions."

[064] Exemplary amino acid substitutions are set forth in Table 1.

Table 1: Amino Acid Substitutions

Original Exemplary Substitutions
Residue
Ala Val, Leu, lle
Arg Lys, GiIn, Asn
Asn ' Gln
Asp Glu
Cys Ser, Ala
GIn Asn
Glu Asp
Gly Pro, Ala
His Asn, GIn, Lys, Arg
lle : Leu, Val, Met, Ala,
Phe, Norleucine
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Trp Tyr, Phe Tyr Tr p, Phe, Thr, Ser Val Ile, Met,
Leu, Phe, Ala, Norleucine [065] A skilled artisan
waowdos/omso@bl e to determ ne suitable variants 0PCHUS2007/025080
pol ypepti de as set forth herein using mell-knomm
t echni ques- FHr—eertpth cuuud‘:r‘l"n:\n"rs, ore—si1tec—n
the art may identi fg Yuitabl e areas OS( uc ul e
that may he changed without destroyin ah Met,; an e
targeting|regions h¥$ beliieved tAfGhd 4%”’&15“‘6’69 Acid,
activity. |l n certain enbodinments, one &dm Asnlentify
resi dues and porti onetof the nol ecul es tbafPhegiie
conserved[anmong siphkar pol ypepti des.Ldu) ef/ligliAla,
‘enbodi ren{s, even areas that may be inport-py}t for
bi ol ogi cal—=actT Vi Lyp% r Or [STTUCTUre Tay. DeAlguoj ECt 1O

conser vat irre amno=actd—stibstitutions
destroy| ne f ho hl r\| Seirr\nl dr\f H \1| fy oF uu B

,‘Cys
adver sel ylaffecting he pollypeptide struct ¥ [066]
Additionally, in ceffRin e ' A} '
the art can revi ewTytruct lir e-functi ofrgtRhg,ekhr, Ser
identifying residue¥aln simlar pol yphetMdgdeu, Rie, ar e
inmportant [for activity or structure. | AlyiNayi@icisaich a
conmpari som, in_certain enbodi neENts, ONE can predr ot

the i nportance of ami no acid resi dues in a protein
t hat Jo65kshskilledartisamwilblee ablectsi drtegmingi siiitablesvariants of a

ort nt for i\Vit rst ture'n simlar
il 45 SetdPhineribubling Walldrtiyh.lednhidles™in cerain
HrhbHEN MRS, driE skaedirciilel a/rt mav idantifgeunabieackas of the
substitutions for such predicted ifportant amno acid

rmaslegulesthat 0G| be ehargediwithewbdestraying activty Riiargeting regions
tsr{})? 19% %y&@gbngé ‘T’IﬁPéHQWfW ac{nt/'if}let oY &Sth 'Efrﬁ'?dd?ﬁ‘l% ts, ope can

acird-se nce inre 1 on

Sténkfy vesidues ahmdcﬂﬂommbymephbtmmesl thatare eomserved among
enbodi nents, .in view of Sucbéqqll nf ormati on, e skil]ed

.Sﬂmtlw’ep@!ypemqﬁspr'@cﬁe&a"?ﬁ R EVEP aéﬁ% almay 99

Seea o A B Siclurs FRIHE BUBIEP® conservative
sammotamcda substitutiems wnthouhttb@sﬁawng the biotogitalldctidity or witbout
oose o 0 diical changes to am no
:?61["&"§%¥>9H88%”$ lVBgBtt'(ge B@u%tHrq ‘he surface of the"
pr ot eirfe6) SAdUiﬁoﬁéll%h il 8SiHtARMPBAinthts, o1 ¥ifled fh the art can
i mportant” interactions with other nol ‘ecul es.

VBviewwstructure-tunctian studies idaentifiting residuekin sigelar polypeptides

i R o B0, 060 B3T3,
lcesiathiembodirentsaone @abqsredientise inyhertarase afndrainwaacid residues

be screened using activity assays known t ?1 t hose
dmia pretein thatroregspond o amipgiasid residues which are important for

activity or structure in similar proteins. In certain embodiments, one skilled in

the art may opt for chemically similar amino acid substitutions for such
predicted important amino acid residues.

[067] In certain embodiments, one skilled in the art can also analyze
the three-dimensional structure and amino acid sequence in relation to that
structure in similar polypeptides. In certain embodiments, in view of such

information, one skilled in the art may predict the alignment of amino acid
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enbodi nents, such variants could be used to gather

i nformati on about suitable variants. For exanple, in
w@egosarzoenbodi ments, if one discovered that BCTOS29E025080

to a particul ar amno acid reS| due resulted in

estro : S|ra n i1

TeeRBYST apaiaey Wi reeBREL BT ke BWAEb BB Copice. 10

I @i embairEnts, Bné ekilietinn ehd adi map thoodapetitdmake radical

i nf ormati on gat hered from such routine experinents,

changrs to aming aciskresiduesredisted tq/ba endhgisyefacgef the protein,

am no..acl ds. where

RCa RIS MBI SARN A, il o

dlatuless MoRGIEr,An tertai embodlm@rlitbj bne sRillbdiig e ansmay
have been devoted to the prediction of secondary
ge,n@gatgrtgst wiantg cgntainygg a; single amine. aqtg,sHbstltutlon at each

ae% r em Sbo acﬁcﬁ%ﬁ% %( ﬁ-) Eé'rg% éﬁﬁ o&ﬁ%‘r‘ltftth? mzfuﬂsggél') then be

Beeadred ssing atflidify2 as&dys- @iiyn hthwsetskilled ia1B& &yt IAotxenaln

ARl e R AT I e L oot et
%'unaﬁl%Wa??an@ OF‘Byéxan]mIezﬁh %@ﬁar%%nby&h?émgrlf onéQf%btvéfed that

prograns are currentl avail able to assist wt
;ammartge tocp padmm@rammtamdmméue @wlteeltlnmsmoyed undesirably

D P RERSHEAN T o RS ARG, T S

Ioﬂ#brhﬁd@sam SEtRIA PEbodIRIENtS, baebd e ermdtivangaA&red from
or S|mlar|ty greater than 40% often. have sjm | ar

suehcouting expprEnenise onewkilegh iBthe as cameeaskiy dstermine the
t
SN v 8 B9 oL BT 38 RS0 PGSR ARG alpe or i

Rohtbihatidn Wuh‘mﬁlhenhutatldms within a pol ypeptide's
structure. See, ). Nucl,. Acid.

Res. 496d)) .Andmber ogﬁf:'eﬁ\aﬁc Bééhcat% 3@@/@&66{%{1@%@9 tathe
?Jredmﬁ&r?%? Ee&ﬁdarggﬂu ﬁ%’éucgee B gl Mozﬂtet) S8 &, BibRichnol.

here are a er of ds in gt ven
| [§099R)ETH) 4826427 G ot a@ind 194 nor,aem maa/ B)1322@45; Chou

& rhdraraLbiechermn ffSR)aP ARl iPSH (fray Agvofnaumol.

\MadlAt, k«%@m&rBmﬂt47caslmsmr@uaétcwr(aw6) h@.ﬁ9hev Biochem.
AdditTonal nethods of ge |ct|ng secondary structure

472510876, and d@urgjal @7%5999_\&914336 367-38 oilorennar
?@mpat%é%%hw?f&%fgﬂeﬂ'xro%"%@%na LBRlif i ebnoan

BﬂWcﬂJrét Ored. metﬁd@&ﬁbr%t&r@:@e&ﬁfﬂaiﬁéﬁ&&i@m C Iba)@ek:bup@m
(1990) Meth._ Enzym = 183:146-159; G i bskov et 6}1
PQH#WPFU@G“N& %@a@m@%q twaeplypaptidps arpiteingadiich have a

RRBus QI B! dreatal AR 68 6r oty GfeatBiithal uove often
dlave (slrada) stéustural @ppolSgiesc (TheBymoiwth of &)e pBAein structural

376-(19
database pBB has provided enhanced predictability of secondary structure, -

including the potential number of folds within a polypeptide’s structure. See,
e.g., Holm et al. (1999) Nucl. Acid. Res. 27(1):244-247. It has been
| suggested (Brenner et al., (1997) Curr. Op. Struct. Biol. 7(3):369-376) that

there are a limited number of folds in a given polypeptide or protéin and that

18



[070] In certain enbodinents, a variant of a reference

anti body includes a glycosylation variant wherein the
woeovberssand/ or type of glycosylation sites haReT/bsmn7/ 025080

altered rel atlve to the am no acid sequence of the

oo SR a7 b ol EEEL Pl PABR 2P, Bt Bicton
WITBEBEORE dva}ﬁaﬂbsnv flore @erlipdteon sites relative to a
native pol ype An N-linked glycosylation site is

char a¢@ef]; tuy1a;l mpthgdq ok pradictighsecasiary structure include

¥ fag 1 he d
ARy R o SO LEE M U ey RO F77 007,

Sibisitet talnt (i 996PStraﬁ‘llufﬂ@ 43): T5-1 9%, "Brstie bﬂa%&at(Seé he.g., Bowie et
sequence I ovi Ot enti a new sit
S LHa ichae 563164 0T 0 B ibhoUGhEL, L1AB0S Meth: Enzym.
I
ABaTARSY b RNPSAL Lder)Prb! ifh Aol 881 DA% (13):4355-

a368) rdl ‘avelutibaary linkagee (see,re. gn‘rbhﬂmmtralsﬁgﬁ)g) Nucl. Acid.

e, PACH 2 4nes GiancoBSTSIor St DY ] G Ol Bici ok ):369-

pically those that are naturally occurring)

§7§q3?.§wnat ed and one or nore new N-linked sites are

cr eat ¢@70]Exe ophtainyembadinbenty, @ aaiiant of a refetareecgntibeidye

vari ants erelip one .or ngre.c?fﬁ F’ﬁ’ res| dges are

qalidesa gsAsBRNIQR YEANT WRRTIB e AYMRST aRK{9TdVRR O

g;ﬁ,cas ylafiBh isit8s halglbdlehVAitdred r&Iatiddtd theraimthc asidetfiefite of
reference antibody. In certain .enbodi nents,

mt&feﬁmoeaantmdy tagedainembarimerts, averisateks pelypeptide
§§H}Pr§§8 dfrglai%}toj a}alegth lqlg@%%*' oYI nsol{e\ﬂgglggégﬂ%ﬂm{ él?é% relative

e9diregive polygiptiden AnNoliikeangigcosyation site isadheﬁatterllaad ®y the
fewer cysteine residues than t he, nati ve@ggé{ge t.ide.

sﬁq@em%ﬁﬁnexb%%rmry Thig Whsreadsesm sidue
g6 nrgerﬁ?&PZé KomB5 e &P LIS ¥ feRiius. ése\éet BRAIAESThe

cysterne r S|duesto mnimze teractions
sabstitutiog of anina apii resitiuegdb areate. th[s()s?élc]uehceqrrdvndgstao

nbodi
AR A G e«
8%)9 Jf&ﬁfg%% sﬁH%ﬁﬁéh@WHﬂW ellrhiha@é'trﬂ§fsb6[]enéé’>)N|Iﬁ+ér?dZ\)/e an

|n|ty formn &roteln corrplexes
akisting r\blunlsndwgar@bhydrate@balran eartgin priadiments, arodi fy

A AR SACOTSRL 8k BEpdHyRbAe Pl B ey BRr i e o

adrelNeligkedglycopylatienisites ypitatiy tiséde thalt eré; nétmally occurring)
certain enbodi nents, conservative ami no acid

ampsliminated sy angoraorRAeW N-ligked sitas Are m;aieqf Exggplary

B o 5360k By SRS R il n O 0 o

rediduewhrcdélatedvommaet S)bstituteddot ancthee ahobd aeid (©.9.aserine)

conservative am nqg . acid substitution t
relative to the amﬁlo acgd sequence o% the referenc nﬁ%ody/ rPaqc/:eﬂam

“embodiments, cysteine variants may be useful when antibodies must be
refolded into a biologically active conformation such as after the isolation of
insoluble inclusion bodies. In certain embodiments, cysteine variants have

fewer cysteine residues than the native polypeptide. In certain embodiments,
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substantially change the structural characteristics of
the reference sequence (e.g., in certain enbodinents,
wa@2008prmeenment ami no acid should not tend to PCEEK2087/025080
hel i x that occurs in the reference sequence or

B SBHBE H9B Bhon HEERH LA S AR08 pirimics

GRfdrattiory fesURPRARIA parEYRSBEdIsEs. secondary and
tertiary structures are described, for exanple, in

Pr ot ei [ﬂ 1] sﬁcwdmge@ caiteinemindiments; aminplassd substitutions are

58 Sl PSR A0 o0 Yooy

Boagieation) €3 alteFandding ediinity forfdraidg il 66Mmptaxeliei) alter
York, N.Y. (1991)); and Thornton J. et al. (1991)

Npinding affimities.cand/os(4) eonter OFFF@P@!Ké\hPThec!Ié}HWﬁWheHHCG"%f
HRBSAA prophis bB AL Hishypehilies PGP o TRMEL "o

behbedimetits | single ortmoluplﬂ amircd a@UISﬂleBEIHIOBB((ESCEﬁaIgned

usi ng .t he Basic Local nne ear ch Tool LAST
aHgPadimesgs, %ﬁ%\éﬁ)ﬁ(eém&% ac(“g%g?t'tﬁﬁms W@VS% 'ES‘la“J'29 na

Lr?étﬁrallwcgzcglf‘ﬂnogzgﬁ%ueﬂ&%bﬁé@gy BSdl('rYé?{@' iAthé port ocr)f the

I'S provi the National Center
B ady peptidel mgwdlertﬁe rdmnano(s) fo@Eny, inBemiotexuldar cdvitactsp In certain
allan tmo nucl eo sequenc

S SVt AmTgIASR Siston WeRBly faypot

rm&mm tchaﬁgé e ERUSIUFRLchRiradtefiatitd of thel refsrense sequence
triX: not applicable Reward for match: 1

z(e gmnMInesmlm@mwezeowqezM@mlpemld shewld not tend to

RoRAR e B IR e rtERAc Bkt 3G Hhodiypes o

Iecohdhhestrugiord ha8thafeterts thd&eteréryrce eeqliéhce). Examples of
identity," with reference to polg c%ﬁl de . sequences,

G aftd' ecagniged pohreplid steicaeﬁ d Eﬁﬁlﬁ@ qujgres are
tlfésWﬁB@ﬂ aitolg exartiple, [iMPrBRi i :

asl ¢ 'Ldcal griT T
e(ﬁ:geugbtorﬁe&'ed Tat. Lhﬁd*'\raeetareand Cms}gnyFEI@v Mock ()‘(9834))

Tetuiols Peten Sty o Pranien s rido2a gfiss Gajand

B 126 0 INRGY YORE, YR 991 )Nl ThoRRoMas BR et MP.(1891) Nature
354:105-106. ‘

[072] “Percent identity” or “% identity,” with reference to nucleic acid

sequences, refers to the percentage of identical nucleotides between at least
two polynucleotide sequences aligned using the Basic Local Alignment-
Search Tool (BLAST) engine. See Tatusova et al. (1999) FEMS Microbiol.
Lett. 174:247-250. The BLAST engine (version 2.2.10) is provided to the
public by the National Center for Biotechnology Information (NCBI), Bethesda,

MD. To align two polynucleotide sequences, the “Blast 2 Sequences” tool is
used, which employs the “blastn” program with parameters set at default
values as follows:

Matrix: not applicable

Reward for match: 1
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align two pol ypepti de sequences, the "Blast 2

Sequences” tool is used, which enploys the "bl astp”
wWEe@gnzsom t h paraneters set at default val uesPeEBUS2007/025080

follows: Matrix: BLOSUMG2 Open gap: 11 penalties

Ext ensi on X Gap, x dropoff: 50 Expect:

10.0 Vord g?ézrga}lgyﬁ?ﬁﬂ%@é}qh-o%-[ 074] The term

"effective @pse'gapr 5 péihatiés ve amount” refers to an
anount of an agent, e.g., a neutralizing antibody,
that resul tBXtPAsioRgardeenaiiesof synptons in a
patient or sesults. % azglesired biol ogical outconme. In
certain en%%ﬁf*r%ﬁctdsd,ﬁ'g%&effective dose or effective
amount i s sEMgecti d0t0to reduce at |east one activity
of ANGPTL3..,In certain enbodi nents, an effective dose
or effectiVOrdaBent! s determined as described bel ow,
Part V.G [Bfa) dhe term"treatnment” enconpasses both
t herapeuti ¢ and prophyl actic/preventative neasures

unl esJ088heRersentiidentityt e % Tthentdy” withneéerepice to polypeptide

e o7 1o Bl L A B o OSSR Bt et
WRb! pdigpéptitievsshiintebhiligRed weing ihekB&dic LagdlAligiitieAt Search
particul ar condition or “disorder (e.g., those needing
Tool(BRAGT) engireo Hex /i asmamzaédsQQS) FEMS Microbiol. Lett.

. [ r ' 1Al d .
PRARYT 250! AHLBLABI UAclfp RS b 10T REpRidRa tone pubic by
AR iINeftionfaP CenhbatfapBidtechriglogp Information (NCBI), Bethesda, MD. To
prophyl actic/preventative purposes. [076]

A"t
iakighjeeRQYRRIde  sqquences: ¢ %@'w@qﬁgﬂ%@cqﬁé;}g%s used, which
BV ek oahPult pRadils Bt BERR s os olows:

"t her apeut iMatiixt iBICOBUMEZ ers to an anti body that may
be adm nistered in_ yivo [go bring about a therapeutic
and/ or pro(bﬂ?’l‘ 98pi ﬁ,ﬁ?ﬁ’@@ \¥Sati ve effect. [078] The
terms "isolm@kelsiBHYap): C1 pehdity and "i sol at ed

pol ynucl eoti de" are used interchangeably. Exenplary

i sol at ed pdBgmucteapoffdes0 i ncl ude, but are not linmited
to, genom c-DNA,. cDNA, synthetic DNA or RNA or
some conbmelc&n%ereof. An "isol at ed

pol ynucl eot\Wweed sizé) 3 s not associated with all or a
portion of a polynucleotide in which the "isolated

pol ynucl eotfiler 1 found

[074] The term “effective dose” or “effective amount” refers to an

amount of an agent, e.g., a neutralizing antibody, that results in the reduction
of symptoms in a patient or results in a desired biological outcome. In certain
embodiments, an effective dose or effective amount is sufficient to reduce at

least one activity of ANGPTL3. In certain embodiments, an effective dose or
effective amount is determined as described below, Part V.G.

[075] The term “treatment” encompasses both therapeutic and
prophylactic/preventative measures unless otherwise indicated. Those in
need of treatment include, but are not limited to, individuals already having a
particular condition or disorder as well as individuals who are at risk of

acquiring a particular condition or disorder (e.g., those needing
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in nature, (2) is linked to a pol ynucleotide to which

it is not linked in nature, or (3) does not occur in
wmaiosnessas part of a | arger sequence. B. Struck@r/&Smwh7/025080

native anti bod| es and certain ant| body fragments

seprby GelSoieveriiva BPAshih s e rBalifd | A1FS1S
i &mﬂmuﬁéhn@ahré%ém toal pariept fdi&héhﬁtjeﬂﬁc apegdt  pair

havi ng one chain (in certain enbodi nents, about
wonw}acm{arwtamwp@ﬁ%n (in certain enmbodiments,

about 2057 A KB ol eIt AP dhiont el BRRE A T

conpr i ¥&8! gVl i on, ree constant.

f@ﬂhmere@ﬂlv/v&lt&bnﬂ@db%a tﬁ'étapb(hh@lahaﬂdn is at the
am no-term nus of the heavy chain, and the CH3 domain

- iRyoRhyleRECc/pER RNBtIvERiRHus. 1n a native antibody, a
l'i ght n
conot 4077} o BB Aty e ers 0 Bntiody M ey pe
cddrnimistereat int Wigo tmrbnnmg aboat auiserabeuheahd@int chain. In
a nat_il ve &ntl bOd% f? vari abl e regi ons of each
| RFGROYIREHY/Preventaiiveeedty i cal 'y form the anti gen
bi ndi "[@72, é?h? LIRS niQSIc AT MY 4¥AhfR H)dlynucleotlde”

responsi or effector function. [080] Native” human
|argfused1atetshatn@atmo| Eaenyplmwas@afedemblmudﬂapmmmlude but

e iny e oS genPave DRIA, HNRLEBRAT ST BING c Fiyp or some
efsrhbifBtioR Kb rdef.| AR "tsbfatéagjdgpdwe&)tid@okme ndt as8dtiatetPwith all
WO 2008/ 073300 PCT/.US2007/

| B2 peBiopeaftd p@Iwuclegtgiﬁaswgmnhg @é&ateﬂm%lmq*@otldﬁms found
qﬁg\&t%ﬂgméé)eig#hﬁe%#%gjp q‘&ﬁ% rr\{vﬁl%ﬂ {Ig%‘l Ilkﬁ% hH”'ﬁature or

| (@Mdoes bt bacuﬂnbﬁtamsa@pandf@da@r si@u;uenoe I imt ed

to, In_ Al and ! vvot iii natjve n I.ight an
heavy Bhai étr“PﬂH%frP%BY%aQHB Je%fn §rﬂerraég.qmsb
typically j regi on of about 12 or rmre
am no aci dﬂégﬁm%rﬁ¥t he heavy chain also including a

"D' rg@eh bhaabelalntltb(jdyrw;ncalbjmamaaeir@haensstrucmrg A
Fupdanent a

SRR Nalvaly BBBuSE e [dbtisgvaifs S Atlvpepitag, ofglng, each

thHr NaYihg @ IIgh@cRAMm (iry BERain é’mBéS&h’@r{tsté&utMa) and one
general Structure in which relativel %pconserve

fhreaviyvahain (is gestain emkopimants, Pbpu’é@D kDa)edn a native antibody,

RERAENDR Brhed's vahi® SRldnel MBIk regions,

b, Gy fareleCis.pThe Vi domaid isyatahe aahlhcnednlhustdﬂehe heavy
framsvvork regi ons, which nmay enabl e bindin

i 1and tsi Giopaomainy Nthsmrh%y MYy ﬁa m&t'vwﬂﬂbody, a
éiﬁp%hé@dﬁﬁﬁ oenééggéﬁ Ieu) ]'S/LFﬁg{j %%@é’rﬁt%bldﬁ, C.L. The

variable region of the light chain is at the amino-terminus of the light chain. In

a native antibody, the variable regions of each light/heavy chain pair typically
form the antigen binding site. The constant regions are typically responsible
for effector function.

[080] Native human light chains are typically classified as kappa and
lambda light chains. Native human heavy chains are typically classified as

mu, delta, gamma, alpha, or epsilon, and define the antibody's isotype as IgM,
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FR3, CDR3 and FR4. The CDRs on the heavy chain are
referred to as Hl, H2, and H3, while the CDRs on the

wo @i 7h@i n are referred to as L1, L2, and LBCT/US2007/025080
Typically, CDR3 is the greatest saource of nolecul ar

Jubia, Yo =bRBE [nsBiusie Roo HHY ibclideli erudifh, by no
am‘mmtsu /G 1gGN ERJGRIAGGH! agd ¢gGal I§hamas2Subclissedsipiyling)but not
amno acids to each domain Is typically

 Gitadiiandaiiane IOMS dih s Pubaiagsesdsding, byt not imited to,

f_.P
RIS 5 MBS et i anc

Tonstait reygiohs. aré{)&mcﬁbyt jorediby &DY' region bf abo@ 12 anthore amino
Lesk, A.M (.1987) o) 1

. . 901-917;
@figshivth tbe keawy ch%@lﬁoelncwmqggss%g'?ﬂ@égp%r A0 pre
erﬁﬁl%rﬁm pbe %Igorpuﬂcmnﬁamm%oud@f@%g j enaz (Pag, W,
from ei t unl ess ot hervxn

secehd ed Rp@éﬁ]PrésS LY"). fragrrent conprises one |i ght

h he CO.and f
chai n.(08RL Rexggtnanipdly. e-Tafidde 2tains WAll Supitihe
asa%ébbﬁéﬁi# sROBEIrdi Whidhoidigtiveeaansivad 'f'raﬁ%\ﬁértk' gichs (FRs)

fragnent conprises one |light chain and one
haera\;qmeddnmhremhymprlalslegegms almmlledmelﬁmentanty

e i et G0 e CHREHor e (o RE8 o Bagfibai
h?@\éﬁllyﬁbﬂj agridd By fabframenagkesgiohs, whichraay Ehable)andmg toa
Moot 6. 23 WD 2008/ 073300 PCT] US2007/ 025080 [.083]

Apeciigrepitopgadiiont bnigrminuss torfe-temninys, Rothdighbagdhesyy chain
h

SRt Bpld ol pial oo llschi imabit pidory g, core

FRPrCHRS drehFR4arithd CgiRs ohilhenheavy aebdie aregetmsed to as H1,

%%@ﬁsdw%%%fxoa e, HbhtShaib drreigriecg L1, L2, and

|
?g? ;TY‘ﬂﬁ |y\sm dmﬂgg/.%flrgé gregn'i%ét %gkﬁg?@%g&wﬁ%tg rw.thm the

amtigensAsodipgzitel rH3,dot akampiedn gadain, inatasicagl ean be as short as

UL A0St B e P 250 e SR A R i
o leéabh)ddn@alh%%%d@ iAREchbidihcanwitly e démﬁ%né\&f Kaaat et al.

herein, t eterm heavy chaln referstoa ype
d991) Seaden ffPrs o alrlntase &(aéqogg Instltutes of

SR S Ba BN gaﬁg@m R??'éétﬂb%??ﬂeéhé HESC., and.

'ha t ch
hessk] A.Mt (19878 JoMdli Bill. 1(9669@1 -9n&f er Shbthla, (Dodatyapiem!

co r|S|n suff|C|ent |'i ght chain varjable r

STt 68 (1860 I BRmreSh ARpUCRRoDIthe tern FGDFD refess to a

%?Fﬁgééﬁ?s?ﬂh@?mé)fbm‘&rhe%v?%‘é% QUHieds ofenfiBbispelified.
[082] A “Fab” fragment comprises one light chain and the Cn1 and

variable region of one heavy chain. The heavy chain of a Fab molecule
cannot form a disulfide bond with another heavy chain molecule. A “Fab’”
fragment comprises one light chain and one heavy chain that comprises
additional constant region, extending between the Cy1 and C42 domains. An
interchain disulfide bond can be formed between two heavy chains of a Fab’

fragment to form a “F(ab’),"” molecule.
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[086] In certain enbodi nents, nonocl onal antibodies

that specifically bind to ANGPTL3 are provided. In
w@egsarzosuch enbodi nents, the nonocl onal antPODUR®E7/025080

are neutralizing nonocl onal antibodies that reduce at

'[ cast RBBLAAhEY HalnaPhERToRsRS 1A Vaufg.rahiohd idih ttn the

mh?mwdwshbut #HksItAE oéN%ﬁlti?eglﬁdsICﬂSsmglel—@ﬁaih Fv
one serum evel in vivo. In certain

elssbu) ﬂegmnPaom@ursemhe@m gnﬁﬂlgbt:d@wwvambi%tﬁgwns connected
AL ARl H’r\i\'ﬁ?‘?gé«r?tur.sﬁi{ &gl f&%é;ﬁg%'t didih W 'V\ﬁﬁ'n AP YftigehBinding

VIivo. T cértain é

nﬂegmﬁ OEﬂémplttry istnbre bhdiﬂﬁ@ﬂlﬁddiéd amimteusswduh detsieirsWO
a neutralizin

r@ﬁ(@&%ﬂéﬂdéﬁﬁ k?@d?maf?j% %94@@1&@ P80 Inyegstain
|ﬁ {ahcas] ?sfrfdf@‘bah?ﬂlal Bg iorﬁ (Y bV héwgrfélgkﬁrlgbﬁyregion ora

odi meh neu nonoc
dm chainANGRINIS regadn):maydta\deeihetamlm tofecdygrsze apddirgd antigen.

m)nocl [Yggﬁi gﬁt%i%rﬁtg%rﬁ'ﬁnﬁ}%{e h@?wﬁnem’ r% 'géhc? IRolyReptide
t&HrﬁSnQﬁ tsﬂﬁﬁﬁ‘eﬂt%vz dhAjrY Vaifablé Q@&bn'ééq@%hbé'tg confer antigen

a neutralizing nonocl®Onal antib
mafmutymramnee@uosmm@namm withl a/ ightichadn.i n LDLr

nout 1 05! ng kst in. R BEh arR SRRRE TR 7 Dvpepice

resHHseSing QufficisrtQighs tRaial vdriabletdgidin 864@ericaricConfdr antigen
o vivo. In certain 24 WO 2008/ 073300 PCI/US2007/ 025080

esresifioiyither alanaer ial qombigatiemsithehaeavhehaibdy
agai nsé AI\I(%;&%"; Sﬂ't’if)%%fesc‘er umtriglycerides in ApoE

knockolUt micé 1n ViVvo n certain enbodi nents, a
neut r 088] nig cartaic Iemtajdlmehtsbmbncammaiantlhbﬂé'ﬁuaat specifically -

ST IR aShE R i RS R

rmaﬁ§é|eﬂéi ﬁfﬂdd?&dgr@ﬂéut%tzu@ﬁ%%wn%@aﬁﬁﬁo&ss WAt reduce at

triglyceri m ce vivo. In certain
dabstobnﬁeactgvnyaofMGPé]LlSzmngvmamb’@r dnuitroant i body

again TL3, r.edu s t ot chol.esterol / .
e thed] b carsg it A Sl ngnBofal Bntibody
NRJHiIn| ANGPT LBkt es at lsuzt bhe Beesmllip Ie\/épﬁﬁwf/bcﬁ k¥rtain
bind to nmouse ANGPTL3 are provided. cert

erpbedimants, a naetializing monpalenal @nbhady agamb &héféPifhatreduces
Ss%‘? bl l’nﬁg ng}ﬁgg IL % DRI %%ﬂé”mb%ﬁp%ﬁ}tg?’é IetitraliZing

cer aln neutral1 zin
anbhbeldnalsantibvaly r_snaceé tatal d:holéstecblﬂ@/dlinm sAoe |ecettajre

in ANGPTL3 from di fferent eci es ant i
termboﬁmﬁmg,ta Aeutraliziag m Qnﬁ'ﬁp}'béﬁué asﬁmt é\é\ﬁg glfﬁ?* reduces
h! lti{

PSS A RPEATRAAI T SR SRR higphing
Imonmlbaalramlﬁmiyl against, ANGE’tTrLBI ieduogs ableast twalof those levels in
anti bodi e rf’
vivo. In certain embodlments a neutralizing monoclonal antibody against
ANGPTLS reduces at least three of those levels in vivo.

[088] In certain embodiments, a neutralizing monoclonal antibody
against ANGPTL3 reduces serum triglycerides in LDLr knockout mice in vivo.
In certain embodiments, a neutralizing monoclonal antibody against

ANGPTL3 reduces total cholesterol in LDLr knockout mice in vivo. In certain |
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specifically bind to an epitope within the N-term nal
coil ed-coil domain of ANGPTL3 are provided. In
w@eoosarasoenbodi ments, neutralizing nonocl onal PCT/US2007/025080
ant| bodi es that specifically bind to an epitope within
N-ter

f A
HEORTBATRG neHTBLATaT TP RS oSSy SBHLEr ANGE Fge reduces
rsérieﬁi mgwceﬁaés oA P@E IEiskolt idd Ih Wiadin seddineboditents, a
‘Wi thin region of nmouse ANGPTL3 fromresidue 17 to

rrwntahlgm;gaooooclgﬂg amibedy agamg&@lGBTm@ regigyes total cholesterol
cerd.aicn, eobodi mant s, neut.r a
A SRR PS50 s Bl e BERB AR ey

cal egron o

%dﬁ@cléﬁlﬁ?ﬁ'ﬁt%d‘%@@a%ﬁ%fﬂ@?ﬁ% reduces sduen driglpéerfda inRib/db
NO 1 (SEQ | . In certain enbodi nents
ﬁ'él@?r/al‘/[“éq nl§ GRIFRIR ﬁmﬁﬂd'wt%@d‘%@,'ﬁm mpeaploy\abaﬂubody

g AIGEARS A0 PoRTAs i gRutly AR AT

NO 1 [08€] na cestails ethbodiBeats n@ub‘éliﬁﬁ@nmmmneﬂ)antubbdles that

srechisalN BrspismpLEaANCBThd &2 BTalioa: {8 Ba ainemRodipents
- JiehtdfghRinghollBHars rﬁh‘fﬂéétﬁa*ﬂ@bebmeé@ﬁs.ﬁdqmmena@s«mpm

am no aci ds
aafrd BouftleSEM b@ﬂak@m@pdlmmtsenemrai|zmg)mn¢el~ma,l antibodies

I bod f [}
BB SR R ePEF NPT i s gbecies
t(hét anﬁﬁoéﬂ@sQHQ%Q%EﬁQQaB@bW(VQgﬁQ@prdVWdJ digscertain
amno acids 34 to 37, 40, and 42 of

(quehrambediments tthe antibgdiesrsperificafly Qm%qiom mgyse ANGPTL3
a%?}q[@é’ﬁ ?}g@ ts, neutralizing nonocl onal
eci |caIIy bind to an epitope within the

SP1 r¢@oon InfcertainiembddimERtE, Beutralizing enortedormatiamibodies that
acids 34 to 37 and 40 to 42 of SEQ ID géﬁ
@aeeﬁlcs"y bingl RN epitepa within '@ﬁﬁﬂﬁrm@a' gqlled[l fTomﬁm of

g*Tglr %ﬂb{)ﬁ%s In' I‘FFIIHEO gﬁ’@oﬁé@l‘?é‘lﬁzm monoclonal
ant | les t I ca n

speC| to’ an epitope
drtibodieshtbatspecificallyl binditd ad- em'uopedmtfum theN-temonima coiled-coil

TL3 I t nbo t
Maramor snout® ANGIET LAl BRtvidtd) ELoSIl M Gadimpnts o
trféLﬁr%hEHgtrﬁBﬁo&I’thI antibddickd §;‘5’e<91f cah%rmﬁd 1 \BRRpitd fefvﬂfﬁln a
resid to residue 143 of SEQ NO 3 (S

gogion afrmeuse AlNGBFb@(ﬁﬁQmfﬁ%duﬁ?lé@ﬂ@é%lﬁm@ o“eE@nla NO: 1

Ao NG9 b e o tinel . PRraiAna SRl |

NBtib3d(eSRPIcRicfy bitd) to theSPeregion of MIeWEeANGRTL3 from
neut ral i zi ng nmonocl onal _ anti bodi es SEFCIf cally bind

tresigHedds tooigsiduer o At PR EPNG: eb(FRAIP NS Imikepaina

t

aefbadifiente TR RaRaIrpRSgial bl e sdrtifealy by e
eplitoperwithib tk BEMt Iegioreot maluse iANGPTL8dhabinaludes amino acids
%&tilo?%g%g 42)%%;:'& ?)l ILIES il @gmﬁg acids & %o 8k ndV\f-) oP b?:'d ﬂf NO: 9).

In certain embodiments, neutralizing monoclonal antibodies specifically bind

to an epitope within the SP1 region of mouse ANGPTLS that includes amino
acids 33 to 37 and 40 of SEQ ID NO: 1 (amino acids 2 to 6 and 9 of SEQ ID
NO: 9). In certain embodiments, neutralizing monoclonal antibodies

specifically bind to an epitope within the SP1 'region of mouse ANGPTLS that
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nouse ANGPTL3 that includes amno acids 33 to 37 and
40 of SEQID NO 3 (amno acids 2 to 6 and 9 of SEQ

wOo DoBIr3300) . | n certain enbodi nents, neutr al i BETYS2007/025080
nDnocIonaI anti bodi es specifically bind to an epltope

o s o B4 541875 o i 2 D SE QTN By BBias 3 o
(&N, fhfhdiﬁ 2 sm D NO9%Y). and:ehkwénmmawmone&ﬂhnmhg

certaln enbod |mants neut r al I ZI ng nonocl -onal .
amonpelenesasiikasies specificallyneing do aareriopeopighinitheiSP t rgion of

FroE R ELadReERabiok bl 3% 18 BTl e 42 SEQ D
t OB 13(@¢hifo aeidkl3 t6 aPd® td>1 NGf SEQ) |D[NI1929) I n various

enbodi nents, a neutralizing nonocl gnal antibody binds

to a piogidin wtaln@nabpc?menbs a@uyagaqgéne@o@pn@mtmdles that
"Shaghigdil it to bF Bbftafa vl 1 NiE3RInaF bR dloaf o AR b

Jlﬁl:rhahd\l‘ﬂ;@é’alerarefmomdtagl tih@ertaimeembotinaénts] ngutralizing
ds ta ,a peptide havi.n

dn%B (ﬁg&ggg aa@éggggép %?Hb" kjnd te _ngRIOPS \N@Bm%zlraenggggbf human
@@g&g\ffro%slﬁe’% t@ﬁesuﬁ@hﬁg’f‘@E@Y D N&3 [(BERAD NO: 60).

and SE I n .various
dnioestaie emhodimests, nahtralmgg mooradiomallargibodi®s specifically bind

000 3PP Rt oL SRR ARG s udlindiilly S4B Fediids 7ot sEa
IU Nb @(Smsb Nof ‘Pb)j lnaéer{é?ﬁ%?n&d‘ r‘hbﬁts ﬁ‘ieu'tr‘éﬂﬁhg monoclonal

| east 5-f d, at |east - d, or at | east

mtmd@@m%mf&a"aftﬂndﬂq antepitape rv@trm Lh!e? 8P 1ziegipn of mouse

BRI BB srtCieigh 34383, o RESrEALPAE,3 (amino
Ni2id$8,to BEahd B JKSEQID NOH 16FQN dertdih ed@bodiments, trwunrallzmg
enbodi ments, affinity is determ ned as descr.i bed

E}@gﬁ@plgnpkq)tlqufpepq icalyikind t@ A Sitepswithin the SP1 region of
TRBLESIANGPILIMRhERREs B HGRaB e 37 MYBPBEQ ID NO: 3

nonoc anti bodi es n certaln suc di nent's
Naninalacids? to 6mmalcd ohSEQhHD iN€2:d1 @)s larcertagdembodiments,
cl.onal anti bodi certa enbodi.

iR S monheRoel shthodie Shedlicubind a8 FRiISPe wihin the

r@m%gaalof n&wééommmé thateidiades 8l 'aHi%l%tS‘zl to. 37, 40, and
neutrali zi ng nonocl onal anti bodies are. chi

ot BERAID AR H@Emies.adids Bémﬁaﬁna@d‘ddd@frféﬁ@é[) NO 10). In

AT s ine T, AL EaRin8 oo A BaaiHetHCaly bind to

Wébl@épdhﬁtﬂlrim@CEPDm@@oﬁrdfInb@l@heeANGFeTltBJﬂm includes amino
nmonocl onal anti bodies. |In certain enbodi nents

@fidedf do %mﬂ%@%ﬁm&@ IRNGH3 (ABYRR A6IFSIS to 6 and 9 to 11
tSEbﬁqquQZ?B? usef ul as therapeutl c anti bodi es in

humans n certain enbodi nents, neutralizing
nonocl[082] lantarioedierabadimerdsita hedlyalizimg meorioelonal antibody

blncrj? ltoazra);)e%%le av}/ng]c ér? %ﬁﬁ% Sé\cH1 gcleclgjudeence o} tSI?bel Ielb 9 with at
least 2-fold, at least 3-fold, at least 4-fold, at least 5-fold, at least 7-fold, or at
least 10-fold greéter affinity than the neutralizing monoclonal antibody binds to
a peptide having an amino acid sequence of any one of SEQ ID NO: 84, SEQ
ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88, SEQ ID NO: 90,
and SEQ ID NO: 92. In various embodiments, a neutraliiing monoclonal
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limted to, Fab, Fab', F(ab')2, Fv, scFv, Fd,
di abodi es, and ot her antibody fragnents. [095] In

wo a0080ws0€Nbodi ments, a neutralizi ng nonocl onaPCT/US2007/025080
ant| body binds to human AI\IGPTL3 with a KD of |ess

t h 300
BRody bids ©Loeride RAVHE dne Tt alitRaqteneRtt SERID NO: o
.tvmhnat IEQS{MOIHeéﬁlebBﬁQ-f&Q BMeaksesdoldhaniedst 5%|dl @srast 7-fold,
than 20 nM less than 15 nM less than 10 nM | ess

toin &ah lensh wp-fpbtgrqahqrafﬂnmhare%@ neidralizingynoppcloagkantibody

1) AN QS ,enbom
tr"r‘fih‘ﬁ‘cﬁ o‘ﬁ"a"#\z\l ‘é'Jn‘t"I'b"odi/”bJ Tds 30 r&ﬁ?‘man’ %%@t p[)jg‘f)llt(‘)lz(gag TN
NGLBPSEES® Nassl S 1D e0: 9@3611(2593@"@ NCR.t Imagertain

300 nM | ess t han 200 nM | ess than 100 nM Iess t han
mtm!me@& affinity is@etennined &6 dangribed imxample HBhn 25

a
w1 2801 1A RefalnpoBifofhRgdahia BT e nflocies are
Inemishdrhan nZonadibnalrantibodisss |ardeowinsudts emibodiments, neutralizing
neutraI|2| monocl onal anti body binds tp a epti.de
a&ﬁlpﬁelegara redgabmEBoGnaLa s fEs. b rainguch

et s o S s g

RaTiboisiz80 Tn @Eﬁﬁ&ﬂemb@dlm&mtsl peytralizing m®nokloriat antibodias are.

50.nM. | h 3 t.h J t 20
SRimpie T nelonEb apoRess 1 AaHAToerApayeLYs a2
InSfodibrael ardibbliles! fr8shurhamzéd Mibndtlon shtibbaies? 1AMerthfh
vari ous enbodi nents, a neutralizing nonocl onal

smbasbengnts, mestrelizingpepreedenalantipgdias aig hemapiraonoclional

RBQBSIRS, T2 5] SEGuirteh gy Bmar o, shehdifen

Inesrfodived] abtiBodids dreasseflilas tﬁéraﬂéutb%ﬁnboﬁi&mn&&:m%s
| ess than 30 nM .| ess than 25 | ess t han

: ess l{%%l‘ﬂ 18 cefgin ?'@'?thfﬂﬁwslﬁewmllq"&@qr}?g}pr’@l ﬁ%bodles are
ﬁﬁﬁ@?ab{ ﬂ’é\gﬁé?% @%@g&%rﬁlb% f%&tra§||n6IU88 But™Yk not

arious e zing

tiorited tonBab aRab’h &@b')afuj scfv, AdGeidies)dnd athepastibody
ANGPTL?i (SEQID NO 1) with at |east 10- fold greater
tregme Y, at least 15-fold greater affinity, at |east

20-fol Gbﬂr eaaFioudehttdidentd, d BastaliZing MlofoBlopal &htibody
afflnlty at least 30-fold greater affinity, at |east

bmdsoﬂomtgneaMGBfTLBthlya Kat ofi legs thag01 M de§$ thanep00 nM, less

Aol bt e AP0 b8k P 0 ATt 780l

Bleéss(t%QSbfhl\NQess e 251 Mass thih mwllmthan 5 nM,
neutral i zi nﬁbm)nocl onal _anti body agai nst ANGPTL

Irssdband hialMalessibamSniistess thandg nd) legsithan S nMeaéless than
Or?Mmqu VQFIS?é @c{cﬁ@%'ng%la dﬁéut@%ﬁeqr %%ngeioﬂagéﬁ%&?y binds to a
Porian SPQ rmitmle with arKg gf leas tthtpMGeéslthbrgBGam Iess than

%BOInM I)éss than 200 nM, less than 100 nM, less than 75 nM, less than 50
nM, less than 30 nM, less than 25 nM, less than 20 nM, less than 15 nM, less
than 10 nM, less than 5 nM, less than 4 nM, less than 3 nM, or less than 2
nM. In various embodifnents, a neutralizing monoclonal antibody binds to a
peptide having an amino acid sequence of SEQ ID NO: 9 with a Kp of less

than 1 uM, less than 500 nM, less than 300 nM, less than 200 nM, less than
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at least 40-fold greater affinity, at |east 50-fold
greater affinity, at least 100-fold greater affinity,

worooan7izemst 200-fold greater affinity than itrP@I/D8®0T/a5080
human ANGPTL4 (SEQ ID NO 108). In various

PR 7 B8 s SO FHACEp o 25 v,
aéséitr%@ﬂz@nw |8ds tHam TOHRE I8ARAR3 05U, fe@ithan GSHQ, |das than

th at least 1 O-fold (_:ireater affinity, at
MeaM; |Q$th§nc3 aMear tassahanid aM. lawvariensentodigients, a

.af L 1.k f.
SRy anoRorting ERALARR 5 betRB Bl 46 Aifg aci
equ@ efte af SEQ 1D NGL 1d)®sﬂrl$ia R(B cffOé§b Waﬁat ﬁM Eréés thiahySOO nM,
east _100-fold greater affinit
Zgﬁﬁ tHhand3ef B dessatignA QAN aesi tf‘aBﬂlQ@snMo'e&SﬁE%’B /@M, less

14 39 AleicR T 361 flSRIU TGS 28T NEsERHERONR T than 15
anMglets aharz il 0gMess tharab riitlesothan 40M,ness mraaa* hB/I or less

bj nds td\%aa pepti de having the am no acid sequence of
tthan 2Man ANGPTL3 SP1 region (SEQ ID NO 10) with at

| east 46961 %Q/ag’fo%té?ﬁ odbidrté t%’ n?@ttral‘zgg?hoh%bfdﬂaqi antibody

greater affinity, east finit
agdinst ANGPT uamm@m mmeOANGPHIUQQ(GE(EKD o2N@01) withfadlenst 10-

f | f o] f
Jolefirgaret astnty, it st 157Rlq, 3okl Sy Yt Hadt A i Frpater
Wby at fddst QBtf)zSId gﬁeah@aémn&@%ﬂ@éa J-RA gfebf amlntty at least

or at” |east 200-fold greater affinity than it bind

149 @@)Gtﬁ&taéai’ﬁ@wn@f least 20rfeld greater afimityeatleast wﬂéold greater

WA o Pk 9P Gl R IR P mb 85 AnaPTLa
(SEQIRNDL 107). In vafiolis @mBodimbnts] a3ﬁ@tiallzﬁig3510n@nu>na|

gan%gogigag%'é\d ralBon dtogﬁ@%ae W@ﬁ’ﬁ%@%ﬁﬁ@z@ with at
(505 TSt AT 8 P SOEETLATSER Ryl

areatér affinity, atileast 26-feld greptenaftinity; at leassB0-folcegiemteriffinity,

Rt Aol oretandTay ot eess sorHter 28R, o Rest 100-0ld
%Eét@? affirl n@s oPat Ra8t 200-f8ldreafr@ffi r{?(yNQath @ihd§§@h’u91an

certai n enbodi nents, anti'bodies 5

ANGP |L|4dSlE(QHB NQi 109 Ini varionstamebahmeantgyioneiralizng e

SRt anyBRRY Rl BNaPRTSs S HER P B fld theHimino

(arid sévqmcésof&hteonéu@m\mmasmﬁ regfisd (SEQAID Nowg) wuth at
SEQ ID NO. 10). In certain enbodi ments, anti bod
easts Orf@l%are@éet afbinity vt Inast 1%@'@9{6@@@ abinityf ah§@§b20 -fold

DS i MR SR A B SR iy

(@ heasd 40efoldigrefﬁte|oafﬁn|t9 atdeast150-fuld §EéatéDam@1ty9ablea§E@0 -fold
I D NO Q. an I tope .
reaien aftuivaabet 13} 00TgRigents SMAPAD A RIage? B peptide

having the amino acid sequence of the mouse ANGPTL4 SP1 region (SEQ ID

NO: 109). In various embodiments, a neutralizing monoclonal antibody
against ANGPTLS3 binds to a peptide having the amino acid sequence of the

\ human ANGPTL3 SP1 region (SEQ ID NO: 10) with at least 10-fold greater
affinity, at least 15-fold greater affinity, at least 20-fold greater affinity, at least
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NO 61). [098] Antibodies 4.7.1, 4.8.3, 4.9.1,

1.315.1, 5.35, and 5.50 neutralize at |east one
WONGBRILBo@ct i vity. Thus, antibodi es that. bi nd BeET/US2007/025080

epi t ope bound by at | east one of anti bodies 4.7.1,

) 5.5Q. (e. i -
2tely ofkataratiiiny Rugast et ety Ak St teaskAodqid greater
aelfﬁﬁtyf’%%% 50901 {;l@'a'téﬂ éfﬁnmﬁtat%és}d 10Gefdidigreater afflnlty, or at
neutralizi ng nonocl onal antibodi es agai nst = ANGPTL3

Heast 2Q9- mgcﬁatﬁbafémw ﬁnaru gdindrinen pPpide SaYngihr@mino acid

r?@ﬁ%‘grghé'l' "éﬁﬁ \"b'é‘d'l 'é'é'uagal ns?t'kﬁgﬁé (gﬁ(g 3\9?0110e or
mor e F{@QV] @@mbﬂﬁeﬁeﬁframlﬁ@@ldr%dml a@rtlbbdmkodeé;lgnated 4.7.1,
certain a neutralizing nonocl onal

6&1813@6’6%1 abé‘ﬂﬁs‘t m@5t§%§ Rrovidedy hatikadiemd ity 4.8.3,

L6 1SS & OB L PahEpitBhe wifhif FEdiduds 89907 ThSuse

U\NGPTH_G ar. mepan MGBVLBQSE@lMQ@@&ﬂGE@QOM certain

i
Lﬂ%Bu@é‘h@@ﬂ[‘é gr hOfEA ANGPTISS TR 510864 amino acids 33

ies are rovided that bind to the sane epitope
tto 3ercm4ﬁrmh&EleﬂﬁlN@n2 ion SEQADNQ: 3famine acids@tot@iand 9 of

SRS BNO: Riar BB N6 B RS IR ROty cpeofies 5.5

EHAOS 50Mhd 8kh @ymvsraé within thd BES. regiortéf induge ANGPTL3 or
enbodi nents, neutralizing nonocl onal anti bodi es

mummé&cﬁlﬂﬁm watdn@ludeﬁ@nyamcqﬁ 34237 @ngriQ te 42 of SEQID
et SR QIBING X athi dcidd diFe ahA £&I{ £bRSEQ 1D NO: 8 or

neut 7 hg Broc ona ant | od I"es
[SEQIIDeNOt ho). i csitdin enhisodiaments irtibpey 408 Bbinds to an epitope

AR BP oG PPHER AN RILB e ANEPEL3 fhal includes
%fn?\‘lbda‘?ﬁdﬁ[ 8340 B @ot%cggg o?&s‘ﬁoqelmepg &r@smuemo 3 (amino
monocl on antl binds. In certain

aciosdB te bt 9, ammadtlraiISE(Dﬂ@ NOn 8ar&N IBANOHd6).eAntibedy 1.315.1

royi ded that bind.to the s tope to i

B foorn pites wifin i 82, 13k 'of Pt Ay 3, sE@ 1D
rp@(gtgqaj i zing anti bodi es conprise a heavy chai n
conprising an am no acid sequence as set forth in SEQ

| D NO[098] Amditasiies 4.7elit4- QIS A9d. At1iSbd-88, @@@,ﬁrﬁq;,@elgrahze

05 Tt NBLANEPNY Stbfhy P T, BRBEA S 1FAHIRHSR dBitoR&'bound

dytathedstasne @foaimrboﬁaemneﬂwamw SDHQCNBJ"S 5/ 51@5aan@5150)(e g.
aci d sequence as set forth in dgb NO 24. Certain
e githar humag ARPPBRRIANGR EL3) weuldbe pypected4p qlso possess

&%”K@é@g%c@g@gp%&aﬂ?héuﬁ&ﬁéﬂﬁ& Rforfelciil ahBbblieshgafat
ANGPTL3 bind to one or more peptides chosen from SEQ ID NOs: 9, 10, 12,
13, and 61. Cenrtain neutralizing monoclonal antibodies against ANGPTL3
bind to one or more peptides chosen from SEQ ID NOs: 9 and 10. In certain
embodiments, a neutralizing monoclonal antibody against ANGPTLS binds to
a peptide having the sequence of SEQ ID NO: 61. In certain embodiments, a
néutralizing monoclonal antibody against ANGPTL3 binds to a peptide having
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neutralizing anti bodi es conprise alight chain

conprising an amno acid sequence as set forth in SEQ
wOo DoBIr3380. Certain neutralizing anti bodies CcPOPUSRET7/@25080

i ght chain conprising an am no acid sequence as set

ReisAolPoce & sk NG 12608 Ao oA Hs=a

ao josqauence as set forth in SEQID NGO 20 and a
l'ight chain conprising an am no acid sequence as se
forth [OASEHY qqna@errﬂcsadlm@@t& aedtralizing anenegignal antlbodles are

T0bLR e, AT 8 o8 LR QIR EaE A% 7.

|b|§b§ nheennam@mbo@mmwtarnemmhnmganodoeleqabm&:caﬁesate
forth in SEQ 30. Certain neutrallz )
frevidedithat lalaﬁlﬁpﬂa% sameewwwg whigh rm9n%¢'ﬂ8alaantmdu&-8-3

3otk SBAHEREE Bia5a oo M ERORGIR3A00Nal anjibodies are

qiravideddhat bisdig thae sammeplmpejtosmqlab rmenoelensleantfbmdym 9.1
me d. and

Chi
OGS sh e IR st Mt i ddgphaonal stibodies pre
GirbUideRENbA 183 BRI AR ORANRBh 3hEnEHbABN drARbdy 5.35

I'n certal n enbodi nents, nouse npnocl onal anti bodi es
thiads.s hecemanoaemlgodbm&n\ts meuiralizingrmpgoelopakmtinndiesdre

HrevBst BarERe P aT RuRE ShilgbeEhiE mpRbBhafargibogy 5.50
Bind$. 1RBdertdih@mbodiients A@ﬂrallﬂh? mbﬁécl&ﬁaﬁ&’ﬁfb&ﬁééare
Neuberger et al. (1984) Nature 312:604- 608, Takeda e

mrovn@gdsbyt biadde dhe samesepitane toawlicly reoneglpaakanipedy q .315.1
6%8 , 181 and 5,877,397. [0103] In certain

Odl ments, non-hunman anti bodies are "humani zed." In
certai[o1 eo}m&tmn’ieutramzwwammminésamhpaee ialtozk vgyscHatimt

Sc’c%%:érf's'ﬁgi A AT GG SoRyeRe %%s?f%@%@ﬁbzlﬁg%?o- Certain
A %ﬁﬁfﬁg%ﬁ%wé&néh@ E'—t?ea\ﬁ%ha‘m bﬁlggrél?@cérﬁ hAfthd ¥cid

. Cross react wth uman ar e .
reequenze ds deat fortlkein SEQ HIibEA %ncgnahunamﬂralemg antibodies

BRI & ebbobAIrt FehPrahg A ot atibiiokngd e K Y i
e QROWO: Qmwnéuﬁm@ﬁkln@imub@dms%cﬁhpr@atli@hacham

human. I n certain enbodi nent's, humani zati on
ompNaiag B aneinecRid saauedrags setfortivin SER) IDeNOc @8. dppetain

a I I
St AL 485 hSend, FSpH{ el e b
afeigulnde s, serertivin SECeID NOTB&Cettalr hqutdaaltzmgmnilhmjles
regions (CDRs) fromthe |ight and he vg chai n
comprise a light Chain comprising an ammo acid s quence as set forth in SEQ
ID NO: 32.

[0101] Certain neutralizing antibodies comprise a heavy chain
comprising an amino acid sequence as set forth in SEQ ID NO: 20 and a light
chain comprising an amino acid sequence as set forth in SEQ ID NO: 28.
Certain neutralizing antibodies comprise a heavy chain comprising an amino
‘acid sequence as set forth in SEQ ID'NO: 22 and a light chain comprising an
amino acid sequence as set forth in SEQ ID NO: 30. Certain neutralizing

antibodies comprise a heavy chain comprising an amino acid sequence as set
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vari abl e regions of an antibody with the desired

bi ndi ng specificity (the "donor" antibody) are
W(grzmmm:*oomnto human franmework regi ons (FRs) i nP@mUS2007/025080

accept or" anti body. Exenpl ary CDR grafting i s

3536 553 1ENQ:24 Bt gt EhgReoRsindsibaiie ack) sgquence

als st forth ¥PBRQ M MO: At ' | Acad Sci. USA
86: 10029-10033. In certai n-enbodi nents, one or nore

CDRs from the | iGhimerized angyhumanizeshmannclonabantigodies
are gnalsad, Qnke, C.%%%%ﬂﬁgﬁtshHHﬁ%f@h@n&S&@&‘é ‘?Eﬂﬁnerlzed

[+
ant i bédy =td “EHEL1 TSRS RS Us N cer

efviedtaMmeambodinientt| wbuse \roRdclbnaEhtibediss thatspecifically bind
I |ght chain_am no acid sequgnces are aligned to

hwan AMPE%%@&@G@W% aiip axamiRABAMetodador making
énﬁﬁ%ﬁc?néﬁﬁgo@ &8 @%ﬁ%@&&%ﬁ@xa&%&é’ M &HQSﬁ kehp {1984) Proc.

am no  aci e accep
Nutll Bedd. Scie USh B4 B85 w6855;HiRe almenger atald$1 984)mlathee 312:604-

S0BaTaReomal Al (49farNalie AR S84 And U aterh Bos"”

%Omgngﬂaﬁd?877|3§7dl ~ it ni ffini.. -acid- s ,uto
t he t he donor anti body for the target antigen.

See, ¢0H03]In meUaBl embadenenlﬂoeonmum afittbodiesare 762,

693, 7/61,, 5.089 530, 101 en et
PnGmanZRR. 1T kg n SinndRisnts HRuSS monAeiSthl SnyBadie shat
%bembau;emadmmaﬁ ANGPTRBIRE HUuhedHi2ed B €e@A®rhiSddiments,
nodel i ng donor and/or acceptor antibodies to _identif

meeusfueonpaienahaetinedies yaised againsh musedANRRN L@mtwg which
gﬁﬁ:@ggng . t%r§§§“¥era'r<1:§%ﬁh hi al?meAﬁﬁpfth 1o Munbdiized. In

ng Sl S assi's RT3 OR

@énaﬁsemmatmémehhamaﬁiiedmmﬂim reltmnhlaetremmn@dpemﬁcny
t he donor anti bo 0106] In certal enbodi ne

enhaVeROHCER BFTUNATRRISHY (8% Teqiusrd dWean ghinouise antibody
?ﬂﬁﬁ)ﬂ@ofesﬁaﬁé%qﬁﬁeﬁ %@’gﬂh%&&@d% BUERaf Onﬁ'E@Hémr é‘rﬂb@ﬂrments
'n certaln such enmbo

_ I ment s are also graft
dwimantizaticrcis gohieved by swtihadsinchrdingi b mod JlmiIBEstof COR

d d, f h F
GreTDa e Humaa e BieeERBo B SR Lo IR or PR Bonor |
ant i baghoANE ceRbin'EMhboliEhtd of hghshi£dd bAtibydias! or®dymore
In certain enbodinents, grafted CDRs in a hunani zed

soniemgntarity fatarmininggegione{CDRs). from ghe fightand hgavy chain

d O i 11 )
S o A s B LBEFELGRlg el 18028 domor
antibaey). arbrgraﬂéd @into Aok fi@mneworig r@glbﬁ@l FFRs) mnara“acceptor”
humani zed anti body are further nodified 6
ﬁi'h@dhcﬁdemﬁ’ml@ﬁﬂ altingfs|dasched: &8, iégr P ?E%B)NOS
q‘ﬁf@ae‘fégé %?Efégﬁ 781,%,585980U9RE 550,304 | ORE¥Nn R l.
(1989) Proc Nat'l Acad SC| USA 86:10029-10033. In certain embodlments
one or more CDRs from the light and heavy chain variable regions are grafted

onto consensus human FRs in an acceptor antibody. To create consensus
human FRs, in certain embodiments, FRs from several human heavy chain or
light chain amino acid sequences are aligned to identify a consensus amino

acid sequence.
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[0107] In certain enbodi ments, non-human anti bodi es

may be humani zed using a "human engi neeri ng"” net hod.
weEe@s/0gs3g , U S. Patent Nos. 5,766,886 and 5, BEEUSHO7/025080

In certain enbodlnents.of human engi neeri ng,

i nf f t . i

vorrai 0 P&y Brialf sRHelrh AT, BeaR MR RS H& line acceptor
- ntibety e ré;ﬂd(:@@ withl R Wnainoraidd from) thesddre dritibody. |

assess the likelihood that a given am no acid resi due

iaerigiry seeh pmbadimgeats, F& amjno awdéﬁm theydarer grtipody are
hiad 8o XRABEY. Q.nd.}.heu

glcnggssm? - that ugg Hhdte fo'the o uﬂgi{v kc))ﬁﬁ‘lf@é ﬁ%‘r‘t?bc%{ for the target

artigendySesyre. gbireUrSegPamn( Nos 6,180r370,\5693,762, 5,693,761,

mai nt ai ni ng .t he strucfure of iz varl abl r,?io) ,
s e 0BoARd 5530, 401 rQuper ob abilesdriog Net dsadlsciusa
i Tk e e e R

anedelngsdonardraionacdeptanamiyddds o ldeegiyme_sleels that are likely
Jainednuevad i bei antserhandianid capr b et HicSiyeturpof the
ttigeR!indifgisRB, PlustaddMiingURTAe 3BIdABA Yof résiaues | sith £eFR

su rhs+i+u uted [0I08] Certain neutralizing antibodies
creatpuesethbmmgceﬁm e dangsandibady.CDR1, CDR2, and

conpr nee0el et hAHbRRAHAET Cofa® RpBlé ERR: Shinocre

Qfraffed ohto a@%bbépt@r@ﬂﬂbé@}' t@mpdisiidt 4 hoeisscoresant |o’1h In
heavy chain conprisin and CDR3 of 4.

certedn ﬁu%amb&dirﬁeﬂ@ gﬁ?ﬁ ajehlee gealtast Prle thernogeptor. In certain
ﬁm%'HPé |ShRY ¢ d%nti%%g%%e?@eé from aGh§iBidhain Fv
I'zirig ~anti I es conprise a heavy charn
qmibbdyl gy c€Ekh, erﬁﬁE&lmernsl ERRSronf a dorfad anﬁbodwame derived

,E%Aaébaéncgﬁ%g&_l %%%hgay{jl?mngrl se a qu.'g{ %gaér%gﬁfﬂaq?lﬂﬂs na
Meithdriked 'aHHb@(FS}e hROMir®er ?r%‘mﬁéége 93 Hﬁr‘ﬁlﬁ&&‘éﬂ%ubstltutlons

conprising at ast one CDR of tain

weleticals) o ngertions) ho harsase the alioity Ohmpumazmuzed antibody for
ris at | east ane .of 4. 8 tain .

B8 BAraR Bt el erabects. difieg s, Bid numanized
%\Wﬁﬁbd? 'a'i’éif@’thér&ﬁééhfne@'@@ &Y aimirfo Scitl sdE%ltltLﬁldhs deletions, or
neutral i zing antibodies conprise a heavy chain

draRstiors)ig iacrepsadhe affinitgrk toe hyrrgis"zezséanﬁbc?dy for the target

%Z’#‘é?ﬁl i zing anti bodies conprise a heavy chain
I'sing at | east one CDR of 5.50. Certain

neut r §01e7no o@ﬂbirbedibeshmempr nen-rmnhmaayitnbdnaea may be
npri.sing at |east one ( of 31& U
ﬁ@maram U89 thurean @ng%'ms@eéhﬂ ee F‘raﬂ nU-S. Patent Nos.

W, ?6%%,85?%51@ tl%eﬁ@'ﬁeﬁfboﬁrﬁeﬁﬁ\/ dfﬁéﬁ‘ engineering,

al'rzi ng 'antibodi es rrse a
informatiomgnahe Isﬁusture\m aﬁﬂRedxoWadal&e&iormlns derny., information
ant i ri se eav

@Eﬁﬁ?'g Ifrl%rq rystal E“ t\wgsaggor molecu ar degIPnagi)QS used to assess

the likelihood that a given amino acid residue in a variable region is (a)
involved in antigen binding, (b) exposed on the antibody surface (i.e.,
accessible to solvent), or (¢) buried within the antibody variable region (i.e.,
involved in maintaining the structure of the variable region). Furthermore, in

certain embodiments, human variable region consensus sequences are
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of 4.9.1. Certain neutralizing anti bodies conprise a
heavy chain conprising at |east two CDRs of 5. 35.

w@ze08arazomeut ral i zi ng anti bodi es conpri se a hek@lUS2007/025080
chain conprising at |east two CDRs of 5.50. Certain

neut r%gpﬁa”@gr%?géé)q | esﬂ,@&%ng ﬁ%ergfgeavgrféﬁgig?an variable

GegionsN INeBHaM érmbbeingérts bmélt foeatT eﬂ)v@dés glitlafb&ia8 to
conprising CDR1, CDR2, and CDR3 of 4.7.1, Certain

whathar aniamjnarcidssidie Bdhpvasiable ragigmef amenchuman antibody
GRIPId 8L 9L GRRL. , CDR2, .and CDR3 of 4.8.3. Certain
neutt aTTZ‘i‘“ﬁ‘é“‘”é"tl bodi es conprise a light chain

conpr i[61 08] Céitdin ridutfalizingcartibcdiesf complisd a r%vtyajhrain
neutralizing anti bodi es coggrl se a light cha

COMRTISiNG G \ePBB0aNd 308 abdT Is 0 iainmetlizingrantivodies
814 R0 ol ol g Ot OBl OB g1 0.
Q2RAain aiedtr@wagdnuboalés doenprisena heavy ehain cngnprising’CDm ,
03 and CaIE o6 5 15 ceribin peiraliiad eabpyfeR pomprise a heavy
%ﬂbwe&hgﬁsm@mmeo@m HHd ehRIorsmsr I@éﬁﬁna{euﬁaﬁaﬁb

one Certain neutralizing antibodies
entipodies conprige a dieavy chaiongorplisigg 4DRéaSDRheancRDETS of

. 8.3 ttain neutral Z|n antib
58 Certn ety Aghteds ZBnalie healy il pribrising
E@hRai CDAEHIRCDRIG ﬁehshoobéﬁamcrrmnrasmr@ antiddies comprise
chain conprising at |east one 5.35. Certain

reheaw ¢haim gomprisiiatdeasbans G&B @f Wght Cattain neutralizing

%Z\ﬁpg)g% S0 rlsé[I boév@?ﬁg% énsﬁné%t Iﬁ%‘srttoﬁ\'erbDR of 4.8.3.

GunHih Fenqaﬁilng@aﬁbgdi@e dapipride é.h&&ﬁ}/ thﬁrﬁed:drs]rapnsmg at least
neutralizin i bodi es rise a.light chai
ﬁ’pépﬁ P gﬂ gefin; Wt@%ﬂ? ﬁ)oﬂlqs eEPfige f heavy chain
SHIIRING b11BadNbhO CHIR o S CBRath hé@RliZiPAftibodies
0 4. 8. 3.

risihg at | east two Certain
nemprjayle! a hagvyaohaibaatinegrisiogpat lesst aneiGPR of fabd. Certain

ReTaiEng et TmeiS g RoAvE enain tghpeiag it east one CDR
SPARI1554 NTcHaih PRiralizifg Gﬂﬁﬁo@fes%oﬁ%ns@eé heky chain
neutraI|Z|ng anti bodi es” conprise a |ight chain

comntisinghat least s CORmOHEST .o egaonedsalizing antibodies

SBMisRei € oy PABR R ISt o (s S5R833, Gertain
indtrapgiag[dhtibotidsrcorepiist a l'@ﬁbythanﬂﬁmngtII@asiywo CDRs

agai nst ANGPTL3 i s of an¥ i sotype selected from|gM
B,9.1 g &ertain negializigg antipodies: CaMpPriss, dery cain prising

301444 g RAmRE A0 Bl gl 4L BSmpie a ey
ghhin esnpligitg.at leg3? twb EBRs@f 5. WCernam neutralizing antibodies
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[0109] Certain neutralizing antibodies comprise a light chain comprising
CDR1, CDR2, and CDR3 of 4.7.1. Certain neutralizing antibodies comprise a
light chain comprising CDR1, CDR2, and CDRS3 of 4.8.3. Certain neutralizing
antibodies comprise a light chain comprising CDR1, CDR2, and CDR3 of

4.9.1. Certain neutralizing antibodies comprise a light chain comprising
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atio
certain embodiments, an antibody against ANGPTL3 is of the IgA isotype. In

certain such embodimc:r\ts, an antibody is of the subclass IgA1 or IgA2. In
certain embodiments, an antibody against ANGPTL3 comprises a human
kappa light chain and a human IgG1 or IgG2 heavy chain. In certain
embodiments, an antibody against ANGPTL3 comprises a mouse kappa light

chain and a mouse IgG1 or IgG2 heavy chain.
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one or more polymers. In certain embodiments, an antibody is linked to one
or more water-soluble polymers. In certain such embodiments, linkage to a
water-soluble polymer reduces the likelihood that the antibody will precipitate
in an aqueous environment, such as a physiological environment. In certain

embodiments, a therapeutic antibody is linked to a water-soluble polymer. In
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of about 5 kDa to about 40 kDa. In certain
wersdiazent s, a wat er-sol ubl e pol yner has an BYBDSZPE7/025080

nol ecul ar wei ght of about 10 kDa to about 35 kDa. In

Gekh BmrerBaney Sgifieth the 3l sim SRR FRaB iyl sotbte
JoymePBaded bA @ﬁewr@ti@@mdm&g}, $ut Adt Amite8adywhésther the
I'inked to PEG (i.e., an_antibody is "pegylated'). In

\Relyroegaetivesdy eenivgateppit beadsadiny thexragtmngent gf apatigpt and, if

08/ 023300 PCT/ 1S20024 026080, & » .
OB B OB BATTL, FEEIGRLREAaciy
Nottigehicity pamiifor atrirdactofs)adenosi ne deani nase was
approved in the United States for use in humans for
the tr[@ai%eﬂ@n@mla%@mawoaqceﬁt;% watesisefile polymers
LS B A8 ARAAS BB IR o8 ER0F S Bfe ool

gropidnatdehyde| copalgmersdf Sb@ene glycallpropyléne glydaig
TRERCTERTHY oD RIDY ot Kot G BB EielEgesq: siexfpni olyviny
S TPVK?%IWE?%yr?oI!&%M!‘BnyLﬁ 3-HidkBhnie? P?%1 @ 6-trioxane;

nore reactive anino acid residues in an an dy.
@dhylane/nealeitpd reydride azcpiolyame i piolye B sacnid o reséd s (edther

bt o i sk o B BB

glwspél?pﬂeobgle’h% @ké’@l hdrhépdlgmethPBa) GRubihér |f9<5|9§lk§lene

cysteln I de Thai ns, the’ carboxyl "groups o
axfias; polypropyene axide/sthyltenehexide copalymerphpolyaxysaiiylated

r ou car boxy- .term I 1 N0 ' rosji.ne
Bofids ot te HhoftdipAdiofRy sl et idlec EEIE ", o
g]ﬁ&y@tw%@irﬁml, B6IybRYetRyIatdt §0BLEE, datonidRids or other

rtain exenplary activated forns of PEG i PEG i

cagimdsate polymers;ardiically dextrane 86 Mistres therept. obertain

I t; SKi {41 L r r 4
BEMNRERSAAR8e Bl Attt & benafl roff Klofim ihthe an
ltd bleageftildn amtibodg nuogificativnl, sdeh asuhonad(641@b) alkoky-ear

to, actj sters. of carpoxyli cid or r bopat e
BRVIPFETIRSSs T pertpiEemPORANATPEC PRBMDAIENA Ty have
|l 8R4 h 2GS iR RSN GFhet ng%@(ﬁssél‘éﬁili'lymﬁ&ter.
p-nitrophenol, 1 mdazole or

1- hy d{@X6]dn wertairbembedimentss alWatarselublenpelymediis of any

enmbodi nent s, .PEG reagent s _contai ning.mal ei mido or .
FEBSUBE Weihto U oottt AuRadPieRstn MpETrFkOls Gomer i
Bravdted brusisiahahed. fiveedaimsthbBodiRtnts eaURésSsoluble polymer
cont ai ni ng am no, hydrazi ne and/ or hydrazid

ey areavgrageimolestler waightgftaboatt a&%&ag@w&@? nggfmluding
SRR B g5 B S R VA, AR erfbodiments,
Waiter-sslablép slyperharrarhageraigel realettular weight of about 5 kDa to
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[0117] In certain embodiments, an antibody is linked to PEG (i.e., an

antibody is “pegylated”). In various embodiments, PEG has low toxicity in
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more antibodies include, but are not limited to, the following groups: sulfone
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embodiments, such cells can tLen be subcloned and cultured using standard

methods. In certain embodiments, such cells can also be grown in vivo as
ascites tumors in a suitable animal host. In certain embodiments, monoclonal
antibodies are isolated from hybridoma culture medium, serum, or ascites
fluid using standard separation procedures, such as affinity chromatography.
Guidance for the production of hybridomas and the purification of monoclonal

antibodies according to certain embodiments is provided, for example, in
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Press, Totowa, NJ). In certain embodiments, variable gene repertoires are

<:)

prepared by PCR amplification of genomic DNA or cDNA derived from the
mRNA of antibody-secreting cells. For example, in certain embodiments,

cDNA is prepared from mRNA of B-cells. In certain embodiments, cDNA

encoding the variable regions of heavy and light chains is amplified, for

example, by PCR.
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particles carrying the antibody-pill fusion protein on
t he phage surface. [0131 ] In certain enbodi nents,
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he antlgen use panning I's any of
[0130] In certain embodiments, recombinant phagemid or phage

vectors are introduced into a suitable bacterial host, such as E. coli. In certain
embodiments using phagemid, the host is infected with helper phage to
supply phage structural proteins, thereby allowing expression of phage
particles carrying the antibody-plil fusion protein on the phage surface.

[0131] In certain embodiments, “synthetic” antibody libraries are

constructed using repertoires of variable genes that are rearranged in vitro.
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t he i mmunogens described below. In certain

enbodi nents, the antigen is 1imvpbilized on a solid
waeappor3ot o al | ow purification of antigen-bi ndPemyUsivaye25080
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Certain affinity maturati on methods [O In certain
drrivounized mdth ameobihe; lmmyn@gerwnd%ﬁqribﬁdd@elem a

2t i by SLCRR P Pre e bR AR iRy Rid el display
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queparatioss e expesedin astigent ki comain sack qrnb@@mﬁséa the
e Sidel ohplie8 arb eI i SO B re discarded.
Bz Buemeatbodiminats, doundpageadre recovered and subsequently
amplified by infecting E. coli. In certain such embodiments, monoclonal
antibody-producing phage may be cloned by picking single plaques. In
certain embodiments, the above process is repeated.

[0135] In certain embodiments, the antigen used in panning is any of
the immunogens described below. In certain embodiments, the antigen is

immobilized on a solid support to allow purification of antigen-binding phage -
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ey Bindie S HiongHRIRIT, g, dg Thugph
((2003) NBt. Med.(MdP9-18%; BrékidsSet 4l (2002) Nat Reviews 2:52-62. In
certain embodiments, mutations are introduced into the variable region of the

heavy chain, light chain, or both. In certain embodiments, mutations are
introduced into one or more CDRs. In certain such embodiments, mutations
are introduced into H3, L3, or both. In certain embodiments, mutations are
introduced into one or more FRs. In certain embodiments, a library of

mutations is created, for example, in a phage, ribosome, or yeast display
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4. Certain recombinant methods

[0144] In certain embodiments, a monoclonal antibody is produced by
recombinant techniques. See, e.g., U.S. Patent No. 4,816,567. In certain

such embodiments, nucleic acid encoding monoclonal antibody chains are
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ZBARtA £ogn SR ARG BN RO CBRERIY Bt iien R0 bagy-

i nmunqg¢le Zﬂﬁ'ﬁérrlaﬁ?ém%JdirﬁGHﬁnPeéﬁmﬁﬁg’li &htiddids tarbBe
resi due resid 57. In certain enmbodi ments, an

nEemain seltlines mwemammtepcb@mném&@q@rens&enmdmg

iexpesspsh
ot o S5y Be B83sEERk ar Snh R gl mammatian

‘st cERgAeBeRIing tSE8NAIR d\ﬁbo@ﬂnerim tegisfadmation can be by any
enbodi nents, an i munogen conprises a fragnent o
hneum mgtyod for upt,rpducmg polynucleotides into a host cell. Centain

exemplary methods include, but are not limited to, packaging the
polynucleotide in a virus (or into a viral vector) and transducing a host cell with
the virus (or vector) and using certain transfection procedures known in the
art, as exemplified by U.S. Pat. Nos. 4,399,216, 4,912,040, 4,740,461, and
4,959,455. In certain embodiments, the transformation procedure used may
depend upon the host to be transformed. Certain exemplary methods for —
introduction of heterologous polynucleotides into mammalian cells are known
in the art and include, but are not limited to, dextran-mediated transfection,
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certai n enbodi nents, an i nmmunogen conprises a fragnent
of SEQID NO 3 fromresidue 20 to residue 243. in

W@ eosarazoenbodi ments, an i Mmmunogen conpri ses PEEUS2DTIONS080
acid sequence of SEQID NO 60. In certa| n

IR B Snate PSR ppRERRLE Rrdhale el ey, Frotopiast
FuBRMA, aw&@poaét.dnﬂmaagmaﬁmf treepolyhiisleatitié(@) atligbsomes,
sequence of SEQ 0150] In certain

eanﬂ:dirmtrfmﬁrovareqﬂﬁnmwgesﬁl\t&;rme inueleiany peptide of
bout 1Q20~cont |
Fosi ¥ 1370CERO iR REIET cbl BS BRafiti af dks for

aéxprémlﬁﬁ@@él kpowArih ke artandigriudés bat arehouimitéd &) many
uous ami no aci ds from resi due 20 to residue 2

lized oad} lines available o tbarynetiean Jyratyl m%leﬁtlon

Sty R B L9 €50 e,
d-ﬁ@lbaﬂco’a‘ﬁmtt;abya%amsﬁeu km’ymy (éﬁ?rceﬂesmnﬁepﬂqdimyseﬂllsc(m&,
n cert

from s d 10 i ,
AR TARRaIT Ul A EIaoRa B B KB GE)s AY SRR of other
gEgHIIgln rlﬁ caftath éﬁ%%ﬂﬁ@ﬁtsséélﬁﬁﬁ@sdnfar SEigctdd HYPaetermining

I'n certain enbodi nment | Munogen
omimiph ioeﬁshnas pepduckehighdepels if agutlse:dges ThaiGspecifizally dind

égﬁ ?Téén certain such enbodinments, a peptide is
G that is likely to be inmunogenic. In certain
such pnbodCeRain pofypeitidéimhfurfddésd ed that is
predicted to be hydrophlllc and/ or I|kelg to be

a

exposd@148] inrertain eatrodiments, te geppiate egtibadiessan @nimaal is
Simﬁr%%mfﬁp%ﬁ er%W g@ﬂc?n 08 ﬁ'leérﬁﬁbai'?rgerﬁg' %r‘?%%unogen is a

I'des PS provi exanple

*ﬁ&ﬂtld@tccﬂhpnélﬁu §FNGETLBeh cEHatmemlbsdlmeMsl an uﬂnamnogen is
. 11.14 Jhn Wlei%ﬁé? H%ﬁ
aaqaolwaﬁet'qelggmonﬁmg% agment opAN hiéoﬂ@/cw/ﬁﬁlmaqem dirments,

R
% mingby8t i< B palpdeRe dnfineing R cofled ebil domain
tdid@éGE’H’ L3l dd dentairhembaxdiménts, pnemmnowm\nsa_ pelypaptlde
tide s t, of .a ji,s hydrophilic and
| é?%ﬁ‘%?%ﬁ%?ns IV%!?%&’&&W@'@SW the surface of the
pr ot ei 014§Flhtc§ér&u$ Bftbodith8Ats, BRAMMMgrfodeecdthpiBEd a mouse
selguence informati on of a protel n to make such

GiPdLiBonls.cedain embostioants, goriMMROCGANECYAPESED A hufean

{@N@?’Gf)&%adnf%haﬁ %@%DBQ%WO?&W%‘?%@W

RCNGm@(Hdrﬁﬁﬁﬁﬁg the@antiyo @cmlsb@midetdﬂ%()]l%lﬁb d. In certain
Mol . Biol. 157;105-132. Certain exenpl MGE orithng
T

Anabedigants.An NYBENSEEN COMATises rehynant QMRgSIng the
tenﬁlnﬁeaﬁ:‘?@ g@ﬁé‘enéé QPQE@JV b No: § tnh%e%idin Rassshifentd &n

rimary 0 aci d sequence
|mmunogen comprises a fragment of mouse ANGPTLS. In certain

embodiments, an immunogen comprises a fragment of SEQ ID NO: 1 from
residue 17 to residue 240. In certain embodiments, an immunogen comprises
the amino acid sequence of SEQ ID NO: 59. In certain embodiments, an
imrhunogen comprises a fragment of SEQ ID NO: 1 from residue 32 to
residue 57. In certain embodiments, an immunogen comprises the amino
acid sequence of SEQ ID NO: 9. In certain embodiments, an immunogen
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protein. See, e.g., Corrigan et ai. (1982) Conput.

Prograns Bioned. 3:163- 168. Certain such algorithns
wa@e@siozsed on the nethod of, for exanple, ChouPCHOS2007/025080

Fasman (1978) Ann. Rev. Biochem 47:25-276. In certain

nbodi { t t d t
R tp PPt ReRE AR bR SE IR RIS &1 SMEEilnboed
UnbO&GinTeHts afﬁuﬁﬁwﬂogéﬁtc%mbnéé% f8gmehest ﬁﬁ'm@ﬁ ANGPTL3. In

I NMMMunogens. certali n enbod Fments, an ani nal
i cerfaimre m bostimentsh aanmmwmgmgecvmanslesméragmem@ SEQID NO: 3

adj J d
T B uba adie B Il AT R Bm R BR Mjmibfinogen
QLomprisdiohle arhitRCARd seﬁﬁéﬁ@é Bf SEEND NO: 60] W@ért@n

i nclude, but are not limted to, Freund's

(emh@dmeantarm\ im@sReoen @pmnﬁaeéraairagraenéofsaEd H NO 1 from

TobRLE Bt RIELO7 i pBdR B ARREAE i A8 comrises

naémﬂnﬁo doid yequenss ofpSEQ KWENO:did. emul sions, and
potentially useful human adgvants such as BCG

( baci 1[P850HnHRartain emhqdiments ANABYHYRAZRL EPNRASRHADY peptide
'd? o) %brbc%‘é?ﬁﬁ’dd&%taﬁp nf?hé‘maé‘%ﬁﬁrés‘?cﬁ%"i‘?? ré&d@@&;}o of SEQ

e | nmunogen, 1s enhance
leNOl rlg Ihlwnanmamhxmglenems anomhmnogemm'gpme:s any peptide of

o oah R B S Edid 70 S b o 520
QBVIQ@ 8. l1h™eftain Eﬁm&@}’rﬁéh& K limuriRjenesmpassd Qn% or more

I phtheria toxoi d, oval bum n, chol era toxoid,

|pam|deg@elle1:ted srgme BES) DRI, 1or! 2e8np9.6Q; and @hndrecertain

eb6@ErS o Gee NRNTHRGS & PeliRibeeRs i SEp D
N%@Cgl lapd ). olro&BHM embodifnehdsn) fam |Wd1&bfo§er5c6mprlsé§)a peptide
and Harl ow and Lane (1988) Antibodies: A Labo

NOMRIISINg ONg OF ruRlearsilq agjdIseaysnces selestast Sromdéﬁ@y ID NOs:
S bl el ek QST BRI AR & peplvc
doamstiging SE@I!IIDIN@QHZ{E’(S)@M 6fomn Wplsechlemb@ditminhs, a

nbod ol I d d
?ngpﬁnﬁ%&tp%ose%ﬁwaﬁé‘ Faly 5 he TP Te N | D -G
B b OGNt %%Pﬁgﬁ é&@e'tﬁaﬁéqﬁs&r&té&% H@ﬁ?@i‘opHnﬂ: and/or

certaln e e po ynuc eot | de conpr Ses
mkelyetod)aeprsequtmmeutﬁacesefg'laﬂ]ya\m\l@'ﬂrfi we fadedstate.

sk 85 RorS AL ol FGETMBGRAR piS g lovides
48r ard QaS/ @A@%Q@elpéﬂél Lﬁmymﬂw@’romb@mfmate%uldr@oloqy
eptide is then isolated fromithe host cell
Bt (Sohn Woley & Somsc abiaand Siasiom amq [ a6 13888 Antibodies:
I
y L8 Bha F?“ﬁ@é@i%ﬁﬂ% HeTig et G R
Marbor i) Wiey & Sons, _
[0151] Certain exemplary algonthms are known to those skilled in the

art for predicting whether a peptide segment of a protein is hydrophilic and
therefore likely to be exposed on the surface of the protein. Certain such
algorithrhs use the primary sequence information of a protein to make such
predictions. Certain such algorithms are based on the method of, for
example, Hopp and Woods (1981) Proc. Nat'l Acad. Sci. USA 78:3824-3828,
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F. Certain assays 1. Certain binding assays [0154] In

certain enbodi nents, antibodies are screened for
wheediorigos o ANGPTL3 using certain routine nmetPOOES1007025080

detect binding of antibody to antigen. For exanple,

R oS B 53 5t B TR i

E’gﬁﬂfﬂ%@h?é RﬁowﬁttB%’ése slﬁﬂ’é@lrﬁﬁle\%ﬂcﬁrﬂieeicﬂhg tl$@§econdary

., Ausubel et al 92) Current Protocols™in
Metreatutenof Bpmeg'yb&ed Ql@ tlae paotany Amiry agidsequende)qf the

VBRI (o & o otiose bl (| 95 Complh. 238t Blomed. a:163-
Hpe 0 Certili) sudH aRpFitFhS a‘?@b@@éﬂ%ﬁttﬁe rhétEBdLet, fop dx@mple, Chou

used in such assays _may be isolated or may be present

i anch Fesmane(l 978k AnneRev. Bioshemh742ktPdP. In certain embodiments,

B HBAETARLAR B30 A SO T e el

aABSsey efpdsddgn the sariate bf ¥ erotein]imgy besajectad) Ia@hmmunogens
eval uat es the ability of a candidate anti body t

conpet O 1521 I ceTaiB/am bRAimenia@PTTIMahIS WymyniZed with an

bH}ﬂbHQ% P anbh @ fé a6 \ahtd. %H%r@ﬂ@gm%‘aﬂhé ts talqeadjuvant

nown a y I's any o e onoc! oha
astusledctbelscredee the hnmwmllaycalneﬁmnsé\/ldeﬂ)endmgcm the host

(e paRarceiem By adfiieRisnahe B Serauiedla Freund'

RSO ot ALpOART el A1 St

dwdraxldemftabumnnmm 9,hoapbated sbjaee aative substances chltosan

A

dhteAtialft uﬁfupmﬁharacﬁumntg@uarmtasm (pedille CalMNstEIG erin)
I'n certain enbodi nents, the kinetics or affinity of

LR Q@@’W@@é@r@fm]nwmn lp gertaispemgod Mé’ th?y'mmune response
tmpirﬁﬂnﬁhlﬁgeﬁnér:%ed“ﬂ ze% rmrﬁuﬁgﬁéﬁ)ls Whhdnegl 'bgr coup C!ng the

support ant1 gen "‘captures
fimrmusegen toanother tmmuniogeaichadlevald or “dahreeﬂqmroeémﬁsCertam

R %r'g'c%%%d%@@teg o AssrpRtdimiRy tokeuhpiedimeet
HUrhBerhni fKOH), BRUABKoRORIM ﬁemsk@)o@wnﬁobhalera

suppor ant | ‘capt ures" antl gen
ftowaids ahdtiinomundgeniy fragments tharaofe nfordéxesnplary puiddnag in

SABInG eticR LTS Berrubipelghs femio: Blilbaet 2

kc1 08Y) Curdint PrrodicBi |ﬂfl\f’IbI@bhhérlE§o|6§9 @hriners WidHWiley & Sons,
bi osensor - based technol og% SUC as Biacore surface

N¥krand Hadewansklane (i digsy Ael aboratory Manual Ch 5
(Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).

[0153] In certain embodiments, any of the above immunogens can be

produced using standard recombinant methods. For example, in certain
embodiments, a polynucleotide encoding a mouse or human ANGPTLS3 or a
fragment of that polynucleotide may be cloned into a suitable expression
vector. In certain embodiments, the polynucleotide comprises the nucleic acid
sequence of SEQ ID NO: 5 or SEQ ID NO: 6. In certain embodiments, the

recombinant vector is then introduced into a suitable host cell. In certain
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Pi scataway, NJ). Certain such nethods are known to
those skilled in the art. See, e.g., MCafferty et
w@boosfzaden ) (1996) Anti body Engi neering: A PrarCT/u81007/025080
Approach. (I RL, Oxford, UK); Gol dberg et al. (1993)
8- 281

roBagiTENs, theRaPeRtcR g darkeoiased beg i Bo ﬁcﬁlﬁllst{y standard

I
N e

Tesheq.oysabel atiad (180p) Cus e
Myl ecul,.ar Biol og Anti body Phage Display: Methods
éHﬂ"'PWBT%YC%I%Oﬁéﬁi) ©178:1-37 at 19 (O Brien and

Al tkerg, edscertaift'd88ays ess, Totowa, NJ). [0158] In
certain enbodi nents, ‘the binding kinetics or binding
affinity ofl. a FGertaimbindingtassayspecifical |y binds to

ANl S e oA 5 b

MNGPTES Fsihg eartaimmoutine ¢réthads that&ieléctaandmgmﬂam@bay to
t he nmeasurenent of binding kinetics and bindin

antigent fqr@xagmlednmm efbogiypentssthe akility of a Srgnonoclonal

RBBEY I8 Bnd AR P4 o BN B8 PSlh ot methoss,

Nolchcas Wres&mlbjgty Séa,te godusbbetet @i £1992):CurkénttRrdtocols in

R0eEL 25505 A0 ity e YT el g Lane 1989
%@&ese ')SPE%&EEB%Q Ména l{cuoﬁspﬁng HdrBat L§|9&<a~t6ﬂycebid/3pnng
SUul eiln a bind I Ng

ddarbor,iMY). win @&rtaamang}mdlmnmﬁdﬂﬁiPTzédothe wserbin slich assays
SRR s e o Ray B SRl oAt SR o

imagroRiviscaes. generated froman intact anti body t hat
specifically binds to ANGPTL3 usinhg enzymat
et hod@1 55lHngertain ambednerisnthe alplity ¢ ream%\@p@naéaetlbody to

BREASHSE A R RSBSOS oy

tévaaﬁte@ﬂw abitity efhweandiBate amibdady. to[ddbiSdtel witte arkinawm anti-

Wb@ﬁh@”én%e@ﬁa@éunﬂmgm@%‘% i3 el A0ef pighents,
SRR Sy B AR A0 e

alescribey befovbimBarig/libs Irm;&rtmieenft_mdmﬁnts a competitive binding
Feeny depaftmAla RO By BoBir it dabron and Lahe tgBe)
Pefibodids: MWE&Q an s Th. am@&ec‘aprmgt lhﬁrbdflL%bka?tory, Cold

éxcl usi on assyé I ri EXA' Bi ake et
&pringidadorNYRi ol . Chem 271: 27677 27685 Dr ake et

B: acoﬁ?é@c!m%lnﬁf{%&% gn © SE%iéﬁg ﬁ%%éo. quantify the

iriding kinetice (@gt@w cofstandi dmnémndmgbmnwv(bag | agsdatdtion or
performng KinExA is supplied by Sap |d¥
dissociation constant) of an ant| ody against ANGPTL3. In certain

embodiments, the kinetics or affinity of binding is determined in the “solid-
phase” by immobilizing antigen (e.g., ANGPTL3) on a solid support. The
immobilized antigen “captures” antibody from solution. In certain

embodiments, the kinetics or affinity of binding is determined in the “solid-
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Instruments, Inc. (Boise, ID). [0160] In certain

enbodi nents, the binding kinetics or binding affinity
wo@R008a73300 ti val ent anti body or an anti body thaPCT/US2007/025080

multinerizes is determ ned using a solution phase

B oy RmeBi an 0 G uphiibod aaingt SNGLTLY 6 a sold
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1= ANGPTL3 . antdilbod u i -
BB AT Ty, ESBe0 B OR8S efi e g, binaing
Rlﬂéﬁbﬁ@r@irfdlﬁlgbﬁlrﬂg ig dletarininddNGBINgDhieséndurdased tabandlogy,
about 10"8 M or about 10"9 Mor less. In

sbeh asBiacere LHReE RlaRMON reRonangs teskioptpgy (gl'ﬁqodiédy
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m VB BBt bR’ Gieararm 3R ¥bodBuB b, 1Biatil,
?@%%L%MS‘W‘ L1680 o Mok o MihoBe BN 89240,

Nmmqmmewgcﬁe@ur’r Gpin. |mmmm1 @esa+286c fpOeyieh,ciee

MRlsganhaR: Oinex

Apbli®sfbhs ﬁohﬁﬁ/ﬁethé(ﬂ@m l@l'@ﬂé&ul@r B"loﬁﬁv8 A\f‘\tldo@l'ﬁﬂiadémlsplav

certaln enbodlnents a nonocl onal antlbody that was

Msitkeds and Rratacols(@R92)NEBTI-87ias 19dQBHen angrAitss: efls

i nd] A,Q@DTLB using certain routine
E’Ié’?rg%{]%énsqsr‘ret ods , such as those descri bed

her ei [0158Thecabainl émboﬂrn@aﬁtﬁ,mhel mn@hga«metmot)r tiundlhgraiﬁmty of
bot h nouse and human ANGPTL3 (i t o denonstr

afraé%fgagr@set that spegifically Eﬁ'@ééoﬁ%GBFé§é$u Setasminggholn certain
R LB i R e OB ot Pt e AR g

Mumfrmanmtmr( eany.in c‘emiremstwaes) complicate the ameasuregnent of
ndj. cat es..t hat use acl.on nti,body bjnds to
bhehikBuse Sps Butina 2eT0h P inBEte (Betheds Fed dugn
PIBbb@HBod)ﬁ\ Wé‘i\ﬁew MWMW%GL_-&S?I% ‘Fééﬁﬁélﬂgy and its
enb |nents 0 et eci1on net hods at_use
Apnligationsy fronyMetimeris E ' :

%ﬁ%&w*@ﬁ@ ?Z%i %(Wégéfﬁe‘aﬁrﬁaﬁ%ﬁesps

PlahiaPP)eds) Towswe, MO Tihiis in ANRRINLEmbadiné&its aa IFab fragment
met hods__f or eltopemag_ln 0163 In various
thab sepridinally binds te;ﬁN@B’ L8ds @Hitéh edonysr i akinding assay in

dhbé’rQYg@r |§gri§1d15’o|h£’eeq‘fd 5158 By g%, s‘ﬁchaaé‘:fﬂﬁsgar%le an

assays assa are desd
EKBmJbased rashy or &, Blubbl'eodssayn IMdetainh emiiidiinegts, Fab

fragments are generated from an intact antibody that specifically binds to

ANGPTL3 using enzymatic methods. In certain embodiments, Fab fragments

are produced by expressing nucleic acids encoding Fab fragments in a

recombinant expression system, such as those described above, Part V.D.3.
[0159] In certain embodiments, the binding kinetics or binding affinity of

an antibody against ANGPTL3 is determined using “solution phase” methods.
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Vol . 66: Epi tope Mapping Protocols (1996) (Humana

Press, Totowa, NJ). For exanple, epitope mappi ng may
wheoogorizeved by gene fragnent expression assap&I/U§2007/025080

peptide-based assays. In certain embodinents of a gene

R SORR R PSR S o, BET BomBeinBlToPn

r&mib@ayfadt@eﬁ@drﬁplé% s6tisheGertdin @@éﬁ méthéu§ '&re known to
enbodi hent s, t ability of a nonoclonal anti

Bhﬂ@e skibed in thﬂga@m“sne@lmmns exasye ok guch agnetrwiyls the “kinetic
SRRLRH SCL) Bl ONERh | BHUIal FkO%: o) 11986 318101, Ghem.

eIl e aci

W‘L@?BQ%% ADekel died, (2®(Dd) Wn&nfﬁlaéwm 328135i‘-48 (ddmparing
the presence of radioactive am no

rE’aasz@r&cfSPlr@pyaﬁgb@vaE%ﬁ%qw%orbpha\%mwo&sé Imesrtain
cer@gﬂﬂﬁfee gnfa‘?lipﬂ foEEQ?B rﬂ?@ m@%g?@ngpﬁéﬁ by Sapidyne

desteuratnts, lh}c pﬁBotseolB)ll c fragnentation. In certain

enbodi , an epitope.is identjfied using |jbraries .

o raﬁﬁiﬁéﬁaﬁ@nagﬁem?@am;@& Hie bgreikinaieSer bprigsatinty o
fené 'dé‘ltlﬁ@&& B ﬁnedm%byffﬁéﬁnuﬁﬁn&i:’éetsqg‘%ie‘t&mmed using a

|den e testing a ar ng

overl a
$ph1tlwt phaqeemetmm flmagmam msianwme_méasurermdt abthiedbinding

. I
Kinelinen S Bnfs MW i gLiVaBshsEipars o" Ao Bogy dh
FBultitRTiZed 85 8MdPRBIR) SMutibm phasé analyerodi ments,  an
epi tope may be further defined using al ani ne-scannin

mut agé%m ldn certgin embeodiraseisi teibipdingaffipity cban anki- AI%GPTL3

ATBE AT PRRIREeL B il e Bodf (O R i

@mBNERENTS, ake birndimg alfimigl of amt amtbANGIPTLB aetibsdy & #bout 107
i dentifi eq, In certain enbodi ments, such m)nocl onal

M abdi 10 My er abrit 14 Moorb'9s%pm %@mrﬁéﬁbleﬁ'@ ogdiments, an
%%tldﬁﬁérpﬂ%darﬂ%‘é‘g C[nbz beclidedl As gherd ﬂE %mtlEHHP See, e.g.,

nmonocl onal anti b are 1dentifred by routine
d-mqwhletlain(%)@%M Med. 942§-134Ham cartaindmiBaadii®nts, binding

2008/ 073300 PCT/ / 025080. Lane..(1988 ti i :

2Hriticy aC BRs tathad: Mfe-Oz Pioippatiiiss forLahBu S8 bt
ladat 9t5)I5M1, m@ll!din Bﬁt Ret mftgaﬁ@ Mmgleﬂflﬁtlégmmbb@g‘l 00 pM
exenpl ary conpetition assay, or a fragment

teabeut 5 ipM)i aremashievable.chgo Ltsmg alfinjty matueation techniques. See,

B 0 R AR S0, BERHTEPRS . 1

iceraresmbotinerte] thel indieigt &finite oban iant A NG PTLBdstiboelyis less
i sot hj oc anat &, 0y standard methods. In certain such

ab X110 Miures of the I abel ed nonocl onal

anti bg@ysgjﬁn ceggrneéhbae &its1 nﬁ‘é’rﬁ]&@éérﬁlﬁiﬁogggﬁ&' WA kaised

antib re added to the wel
aghindit mouse, ANGRT L3 mmoeeemd:bnspeedmlrbm&uhg tosluman ANGPTLS3

%g%%tégrlta?rq réL?tlndeectzlgtrercﬁlgr? nt1ehtﬁog)s( tg Bt stu(():hV\allhsI t%ose described herein.
The ability of a monoclonal antibody to bind both mouse and human
ANGPTLS3 (i.e., to demonstrate “cross-reactivity”) indicates the presence of
the same epitope in mouse and human ANGPTL3. In certain embodiments of
detection methods that use denaturing conditions (e.g., Western blot), cross-

reactivity indicates that a mouse monoclonal antibody binds to the same
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unl abel ed test nonocl onal anti body bl ocks the binding

of the | abeled nonoclonal antibody of interest. In
w@egoBarzoenbodi ments, nonocl onal anti bodi es aPET/USWNER5080

to share an epitope if each blocks the binding of the

S B AR S g i ARG 5 e EORBaRtEres o
MattiohahetPloels Bt Yed néﬁ:deﬁaidngﬁcmﬁ& cre¥ ity
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(1996) (Humana Press, Totowa, . A nonlimting

ndiegteathat & eguse mpaeclasakantibedyrhindsitaithessane epitepe (e.g., a

e ehsionts o S RaHtDnaPopobEiin b, AR hiebrAGp Lo,

anti bodi es 2ar e Certsimanetivods fooepitbpeimappin
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act i vi@1634n varess emhodimeots, theiepitopeta,which a menoclonal

SO oEPRSE BB ST b ¥ e ot ST Sl ool

) s pitgbe, Mapgad tagals, (1948) fLiktana Piess, Totowa, NJ). For
N . . 1o _
BEM A, 083 TR 03l S it fsin
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3. Certain competition assays
[0164] In certain embodiments, monoclonal antibodies that bind to the
same epitope of ANGPTL3 as a monoclonal antibody of interest are idéntified.
In certain embodiments, such monoclonal antibodies are identified by epitope
mapping, e.g., as described above. In certain embodiments, such monoclonal

antibodies are identified by routine competition assays. See, e.g., Harlow and
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least one serum lipid. Certain exemplary serum lipids include, but are not
limited to, triglycerides, cholesterol, and free fatty acids. In certain such
embodiments, a neutralizing antibody decreases the level of at least one
serum lipid by at least about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
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ANGPTL3. In certain embodiments, methods are provided for treating a
chronic disorder of lipid metabolism comprising administering an effective
amount of a neutralizing antibody against ANGPTL3. In certain embodiments,

a method for treating a disorder of lipid metabolism further comprises

55



pancreati c cancers), disorders that occur in response
to inflammation, including but not limted to, those
waz®eoiaoed with, e.g., infectious diseases, mOIO/2007/025080
heal i ng, i munodefici ency syndronmes (AIDS and ot hers,

i nel udi.ng but of. limte Q0 th syndr.one :
Bisieae i aElies il of Bnshiie o LhEas against

f AN GFTILAN, S&é e 0 FEb B IPubliSatidreNbE WO 20081074228,

transpl antation rejection, autoimune disorders, and

chr oni[0169FAsnaed bejein; ‘sliserdersaoldinid sestabelism” ipelude, but are

incl.ude but . .nat.. Li t.9, di .
B R, RGPl ! BB eelbRaB b8 Bihang
Q{yp_tehﬂrigmbﬁaémia and Hjpeeashittesteioleniy)i Gertdintexeniplary disorders
limted to Crohn's disease, colitis, inflanmator

iehiid metahalism incluge, buib ake Bt imited to.AINGISAIPTOSike
i ! .. i . 1 . f .
yRipREmia el RERTn (RS fudiriieaoPect T ©

tHypediridlyicesdamia, @iareticsndacexbhgme ririj popridesias plovholvimduced
ontact dermatitis, ,psoriasis, .scleroderm, , graft
PefziolyGstidamis & adrens gl kisdisd agaNERdkCede s s,
e R ogeT P LE @ et g el ueboricoid-
linchiicesthype rtddlyaayidenini ratinodd-inglused diypedsiglyearidemia,

L1 er.gi i ncluding.hut not limted to,, f . —
Smeliginganalifés Hibafidtibe ftimian, Bbhifmi: pYB8Hrighesidepia)
RN phhsrealitio adsosiaRe vt hgpediigioe dedsmiL RAIoPKitoN syndrom,
shock and ot her inflanmmation nedrated disorders such
shykireieponginida ARacE slefieienaislsPL deticiency qr bypeagtivity,

. . . . 1.0g a
mgﬂ@ﬁ%% q"ﬁagpgmgéf?gﬁ)%l I%ém\ﬂérggn%w@%wghggﬁrﬁh i stering
Fypetdratésterolemin) joudissbaiald@ il Byp&rBdlesterolemia,

PCT/ US2007/ 0 5%&30 an an iPod ﬁ)ﬁo ANGP%L:% and at | east
XethemataskBULEHIANZRNS G eéé%f depesits) e FRrRNANLAERMY disease
TgROUMER iSeh ¥R H98hsé)) RifRATHALiSH Bd8GLIateR with coronary
mnistered In an effective amount. In certain
arterydiseaise, restenokis t peripherahasapkutdiseasgenandistroke. Certain

anot h ti bpd ANGPTL3 .. | taj nbodi t
asmiirol Snarery oh Fefuleipoigmindlter ath SRR s,
Hrasts rNKRBELE bodgBveight) such@E otdshli AritaSdlidNndréine
2006/ 074228. I n ceftain enbodi nents, “an additi onal
incudipgundepengant components ahmetalplicaayneromer{ecesr eentral

e i Iy §:1 ' t is an

SRR T REE s lpu B dinbRs, hRRGbIToREREL | 5
IHypedsiglyceritiamia, exreiiyarierasitsh); hppethytdidisap ewdinta, and other
agents include, but are not Iimted to, chol esterol
Sppditiessassariated With waight gais)(inclyding sapidwweigghgain), weight
1658 ShétRferial Ut WHight Bed or SR SRMPIGhT redlifYRhithG height
dosmnt Gertaincdxeraplanpdserderardf fipicametatidliism inetuides buvam not

Jiitecidoateipted el sigaprsgudsrs: Sidt 95 clasiiBndmrériension, and
HoWcyslidBIEAEASIndRMETIafed tof iREMAP RIsTstEnESC BR¥Rin exemplary
disorders of lipid metabolism include, but are not limited to, renal
transplantation, nephrotic syndrome, Cushing’s syndrome, acromegaly,
systemic lupus erythematosus, dysglobulinemia, lipodystrophy, glycogenosis
type |, and Addison’s disease. "

56



ant agoni sts; sterol regulatory binding protein

cl eavage activating protein (SCAP) activators;
wor@sossmml triglyceride transfer protein (MIPPCT/US2007/025080
inhibitors; and ApoE-related peptide. In certain

Zgﬁﬁ?'tﬂ‘ﬁ?;{)ﬁe'gpg 5 R CBRla ST RE st brh R e niu to
Nebhah mgoerﬁwa@ré@nqé (BT iR@88Ing Bl Hot dmitelditb tws@sl V,

not |im't chol ester¥ ester transfer prote
qQ,

(arETiy), inehiding butsnot[lcmrm Htedusite caﬁb@mm@ﬁgsbuwot limited

h t . '
R Er e e ACan G R E AR, Wi i) b oty ARIGs Tfiuding
Mhanoeisitedae) é)}bmtédﬁdgeﬁl tarﬁainfemaemcﬁds thiazides,
sol ubiljzer, emulsifier, preservative and

mlmﬂonﬁn%@r@'ﬁ?'ﬁﬁ@n@@?%t@'b”&fﬁHQPWQJ&JP%’W limited to
AGRAT et RIS P PP R BBoE] L o

analabﬁllsrh (atcldudaaglbubnet hdited n@dmbatémrmngmccy choanit renal

et her h bl e dil t
Salepenyeaby et el hyp&pidkria, aad BROSSAS ) or

adj UVE{@‘WT ILT)]ISSR‘IéI@'O'FlIEmﬁgtmgﬁT mEfﬂx@leabu{ S%Sﬁot IRRited to, lipid

addi ti'onal” therapeutic agent Is selected from those
dbsardetseassdviated Wil vagcular acaessaidystunstidnnkipid lisorders

%%égﬁ%ﬁqiwﬂe ‘Hroffekdlive: dpasdh HdRAHY b Hot 8830, hé8Hiasia
%Bht ﬁBlSIirﬁﬁé’djﬂy Fbstél% Kiané ?mesmt ovarian, lung, and
CT/ US 07/ 025080 In certain enbodinents, the

m\cmimarwm)e 6Iﬁ%@$ﬂslt at eenHl fip sespansertgliafiammation,
élﬁ&lgg b}élng)li Ilﬁﬁ%dft Hse s%%t&i Wlﬁhoé ﬁot |ﬁ?§6t"6'u§%pseases

osmnol-arl
aduid he&lﬁtg,)limmdmdeﬂd@hcysyadldmés/ (AIDS abd iotters, mtuﬂung but

- of dissolution or rel ease, adsorptjon or etration
ot {imiteddg Hegs syrgromes assqaiatad %@P%ﬁﬁevﬁﬁﬁ'ﬁﬁﬂﬁ scar

ffaﬁﬂéw 'a%‘er%%&%(?élé Srést&ldéq’sean? %hsaraﬁtétmn mjéEtFo%‘?

0, am o ac or’ exanpl e, glyclne,
m@an&gume disordénsi, asd auhidomlysmft&mlmamwldlseaaelsl atddisorders,

t| OXI lg%‘dggéfor e‘ﬁ%n})%@@n c@%%f%%?gr;%cﬁﬁ tg.ftgo(t;l‘mlted to

?Kéﬂ?ﬁ%'a&nd Rethaitis, sﬁtéﬁi@%@%%ryt’ﬁ%rﬁafd@ls dﬁddlébﬁfers including
phosphat es and other organic acids); bu ki ng dqents

, (nmnoekmﬁpdéo Grehnistdiseaged cgllt}%unnf@mmamydaq

oS SR, RIS e leBob g df Shendy -

I@@byﬂﬂbr&dtmfﬁrﬁohnﬂQﬁ&ltlphaei@lems@ HEshimnoto's thydoiditis and Grave's
dr oxypr op bet a- cycl odextrin); fillers
rﬁ%ﬁﬁﬁ@e%ﬂ%ﬂfﬁﬂ ssSyrdiremes Rantagtdematitis, GFHE?S'S scleroderma,

1{?9@}’5{3‘%@5‘{& égseeééfﬂaltfos@di?%?ﬁ sEpil g;ﬁntﬁ@gtltls atopic

trirns or exd
g:ehdttlonsamdludmrgJ bughobuhlte‘d;)o astbiea and allefdyairarudipg but not

g;a,qletp '(e(&p I'RI%WI;SS gastrom%est nal gllgl ?enst Slhcllaéfigmgg%uwgtﬁmited to
food allergies, eosinophilia, conjunctivitis and glomerular nephritis, blood
coagulation disorders, endotoxic shock and other inflammation mediated
disorders such as sleep apnea and sleepiness.
[0172] In certain embodiments, methods are provided for treating a

disorder of lipid metabolism comprising administering an effective amount of
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[0174] In certain embodiments, formulation materials for
pharmaceutical compositions are nontoxic to recipients at the dosages and

concentrations employed.
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'hgeﬁs émseﬁ%é)l 88REnishESAPRIMPIE, §Ye8fin, ;br%pwérnrél@l%cﬂ%nd
sterile, 'Isotonic solution, properly preserved

lmlyﬁfhvlanf glyaod)d i s?eali] glcohpls (fqrr@q@@mie; mvanaial ang spehitol);
SUBReBUME PR A S B ishting Baf it FiinhaBe, Bfhics,
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aci d or gl ycolic acid beads. or |i posones,

MS%b@t@. frﬁﬁntﬂﬁ@“éﬂlﬁmlﬁpl legithin, §b9&eﬁteﬁeb emtak%épal)
S 4 i 4608 Pl RS GBI ichy
amhancing agents (for example, alkali metal halides (for example sodium or
potassium chloride), mannitol, and sorbitol); delivery vehicles; diluents;
excipients; and pharmaceutical adjuvants. (Remington’s Pharmaceutical
Sciences, 18" Edition, A.R. Gennaro, ed., Mack Publiéhing Company (1990).
[0176] In certain embodiments, an antibody to ANGPTL3 or other
therapeutic molecule is linked to a half-life extending vehicle. Certain

exemplary half-life extending vehicles are known in the art. Certain such
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may al so be used, and may have the effect of pronoting
sustai ned duration in the circulation. In certain

wepdwsaiizent s, i npl antabl e drug delivery devi ceBCT/IS200D€25080
used to introduce the desired nolecule. [0182] In
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@N@Bo%pdsltﬁ&nwmawmﬁlueﬁceame phgaial etate astdbllltyomaﬂe of in vivo
therapeutlc ent that |samn|st red in this
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fornms "suc ets a caps In certain
piaociaceatical comidsititD ARYSIOFEIAJREDUSIHIDN-8356BE in nature.
he .active partion

fy?a‘?su' n %ﬂr’c%q%%ile %%rhgn{?g:afﬁ%?ti%piq yehicle or cdrrier may be
Qstbr Rir'?@%éﬁd)r‘i‘ PhysicleGichhedingl LA, aRidrifidial c.SerebrospmaI fluid,

maxi mze presstemc degradatlonls mnimzed
Inossibly supplemsntedrsithsthar materials sammenin eompasitiogesfer

HAto Bl ebRns W tah SEnHRTBHIEs Hends pugyare no

liRfierPtel heatradsuftsred Isaling randl sahnen‘mddrvam Seruth albRmia. In
flavorings, |low nmelting point waxes, vegetable 0ils,

Icenrin-ambedinerise REAFRAGRLIaL compRpitionaicomurisg: Biis Ryffer of
%%%@é?rl 70% 8 oPé@&ﬁEesbuﬁ@ly%faébﬁﬂjt ?ut | Ca#‘?%’@\%cl{ A Urther

al'n enbodr nen ar nac onposi tion
draaipdé seebitah oehfﬂmableesmmmnte théredor. almt cebtady enibodiments, a

chamgsiian eomgEng amanbddn to ARG b o ok Gt at least one
@égi'itfanﬁml'?eraiﬁ@ul‘?@agéﬁssm ?ref paired RSy STBRIYASY H’ﬁﬂngfthe

l'ets. In certalh enbodinen by dissolving the
tsafdated composiion kavieg e de&r&chdeg.r@e efmiriby mitht eptional

K5 defon B8RS0 midin R BB PR Blld Sitkhdes, 30 T e fom

lof & [y6philifed taks br ehld¢RiRbss (SofutiopX dRettaire ahbiodiments, a
carbonate, sodium carbonate, sodi um bi carbonate

CRIRSSHIONLeRMBESIBOAA @!hwﬂya&oeeNGB’Tm Mdth %rg\@ﬁh%ut(atd¢ast one
SURTRL®) A58 AR iy SO AR RIaq IR Thi?
apptoprizid etxalpténts[sﬂbﬁfds dutitbsé.onal phar naceuti cal

conposib%_}vgo]riﬁ cvemrtlalln gr?\b%\éllrggrrlltts E’:\%htalgmaceutlcal composition is
selected for parenteral delivery. In certain embodiments, a pharmaceutical
composition is selected for inhalation or for delivery through the digestive
tract, such as orally. Certain exemplary techniques for preparing
pharmaceutically acceptable compositions are within the skill of one skilled in

the art.

60



skilled in the art, including fornulations conprising
an anti body to ANGPTL3, wth or without at |east one
waoddsorsnal therapeutic agent, in sustained- OPCT/US2007/025080
control | ed-delivery fornulations. Certain exenplary
or_controlled- del fornul atio

Phel adBT831 R s e, sihtodime s, Iyl SiroBoafRRare presentin

RicPiceRfratiory thatiass a@éé;sthsleet% the%rt@t& d@f?ﬁﬂ%tra@iﬁﬁ 9 R&Hain
injections, Certain exenplary techniques for

mrebediments diufters atenaed io maitair thekermposition b pbysiological
Hitphifia spblicRler o WSS hBnFZPH ity from abouts to

SHEUP 8l msabl e poI ymer matrices in the form of shaped
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L- gl ut amat e man et al. (1983)
gn@ gpyﬁ%f\g\lGQELg,gfvymg@@ywth%gt 9dd|t|onal therapeutic agerits, in a
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lpmmgaiere(lmjaémorﬁ:isesterllbedlbtlllecﬁ\’z?/am lﬂmmﬂﬁséﬁtlbody to ANGPTLS,
Mr_ USZ 897(1 gggtﬁ}le%gg itigna I&Bp Hg{:'tlgr@e\ﬁlt r}¥ fo ac%f%tde asa
%Y&il@xi%BtHnYé 561uBibh dprbﬁer@%e&%%d IR céRAIPéMbodiments, the

enbod I nents, sustai ned reéel ease Cor‘r'pOSI tions may
mepar@@omqaosnw@ge thé famulatiorbef theegraireg mplequter wah @n agent,

g,UP nﬁfetg§agblg %ggbyﬁpgeﬁe eg)t% g ﬁ%%clégbﬁglyk&r c tompounds

Reach a§?2 glé&ﬁ a&&ﬁ?&&gﬁﬁ:@ﬂc akld) OB&ads’ 6¢ Ilpﬁféorﬁ% tAd6inay

and EP 949 @5018 I'n certain enbodi nents
prayide fertheccant ﬁﬁcsg.slustﬁﬁn%rqieasejgwer piodugt yhigh may then

%%'@é(]iv%‘éc?‘(na?ﬁ&é@f @_Eédtl n' §n %Eﬁﬁ bgegﬁéﬁtlgatm?aluromc acid

e accorrp | She [tration
mhmoabb = esed,arfd llntajyataverthermimantepronhmtlng:smstamed duration in
h| lize

di ment . t
Sre proniahon ol geral STRPSMRRJERRNEElE SRGAREEY devices
FhadyBE LREHID intfodlice thle! Ru¥irdd rhyrRlid. | zation and

reconstitution. In certain enbodinents,'the _
con‘pos£01823]rin fcenapaembpdrraentsaa phamacauticsl cenypasdtion may be

t or | ilize m ar_.in,. | ution., |
S dtedordBtRsiant o i BpddideRfR, S g to ANGPTLS,
Rthes Alvithiodt! 4 |9ASGRE adumoﬁalcméfa@eme ageay,imdy de formulated as
sterile access port, for exanple, an intravenous

edinynayvdarder mhalatien. Inseriain ambosispentsp Brinkalplien splution
BRI UG FaRRREN o, il BT nhBufBL 6B gpe apgtiona

eaticrabaht thay be lmymhlat@t witled pmpeumtl foragrasos dalivery. In

a SOPUtIOﬂ suspensi.on, gel nmul si o solid, or as a
GeRFHY %m@edmemtyoﬁww'wz%maao%aﬁbulﬁwf certain

| emo%@%ﬁn ceHafh ERbBHIREARNS 1ofYuIBfors MdyPle SldhliRistdrBd
orally. In certain embodiments, an antibody to ANGPTL3, with or without at
least one additional therapeutic agent, that is administered in this fashion may
be formulated with or without carriers customarily used in the compounding of

solid dosage forms such as tablets and capsules. In certain embodiments, a
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use formor in a form(e.g., lyophilized) that is
reconstituted prior to admnistration. [0188] In

w@egoBarzoenbodi ments, kits for producing a si npCBUSIEE025080
adm nistration unit are provided. In certain

SRR o, ShEoSb o B fE o60R AR o hiRdion

qaewrﬂeﬁ thd g4 EREintabting e aswihen Bldadhil@bility! iB negXifrizdd and
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ANGPEL SUlitls ok witonpany addutmamhlesammragﬁms batlgeitain
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temeb@qjmmt% diyents, fkayoa@g%dﬁww%ngm@?taﬁ@eﬁs vggeiable oils,
e o S pen OGRS Br R Fon"Spgiogpiycers

ap@yalsoabeeh’rMyetd)e appropri ate dosage 63 WO
2008/ 073300 PCT/ US20Q7/ 025080 | evel s for treatnent
accor Pﬁ%“lﬁ@é’&aﬂ%ﬁ gNise ARNAMRACRULIER] CApQsition

d3%n bileBRfd amBBﬁf‘oF&? aH%@@WioeAﬂ@F"FLeS Qth bhﬁnthout at
indication tfor which ant1 body to ANGPTL3, W t

Weastaute additienalitherapeatidiageohan atmeqtlapeulth oonatgnmexcnments
e of . adm n|

bei ng_used ;
OB =i RlitabS Tab i GanniatMerbr3pEats. o odtiiln ghihodifnts, by
RsYbIvihg thé tdeRAA stévile GRNEF, Ar dﬂ%érfﬁppﬂ)pnéﬁée\/ehlcle solutions

patient. In certain enbodi nments, the clinician may
tmasebetm@pawa@eﬂuh@osmm yCeﬁ@mr@@mpl@fy excipients include, but

}?%n é\@ ﬁﬁ'{lt%ﬁ'tgemteﬁ &Me?lw ng%ﬂblen%%lcs é:%?@b'ﬁét‘é sodlum

rtaln enbo osage

roamétépﬁ@@bﬁublcﬁrbbr@‘té,gaon‘osepamd eabubnthosphgfﬁ) bmﬂlng
to about 100 / kg or nore, dependi.ng on tBe factors
RSNt fetexypple Sﬁ“fCEeQ‘?'éF'ﬂ %miaaa%ﬂ@@ d luprgating agents (for

/ k 1
ﬂ'{ ugﬁ't gﬁ@gh 884%3?%;”% pglkgguggt og about
100 nj0 k85] Adrd:tlmialrpgwaatriacputicals:o(mpushtmhsn\glllfbeaewdentsyo those
aints. In.ce

SHUBEIRAGE 2t incl Kina 1Tt RRBR Bt adusdy @ NaPTLs,
R oVwitaHGt é’tﬂga&% a@@inﬂﬁél&ﬁe%&tlw’%m m'dmsfeﬂﬁé@-l &

enbodi ments, the dosage is about

Uplle@-degy/mg foroulatiaes g menaatmguen’@dﬁm@p}sgalb@@wr controlled-

S5 9 i 8,

@6 diblemidropd tithid, oréudbsads, dorkededotanjeetidmsi| Ceitain
anti body agai nst ANGPTL3 is determ ned based on the

exempladashalgues §er prepariag senait f%wﬂthmsrﬁr@émqwn to those
SHIRIR S0 T R AR B, St Pt Sabictidons
fnedly include semipermeable polymer matrices in the form of shaped articles,
e.g. films or microcapsules. Certain exemplary sustained release matrices
include, but are not limited to, polyesters, hydrogels, polylactides (see, e.g.,
U.S. Patent No. 3,773,919 and EP 058,481), copolymers of L-glutamic acid
and gamma ethyl-L-glutamate (see, e.g., Sidman et al. (1983) Biopolymers
22:547;556), poly (2-hydroxyethyl-methacrylate) (see, e.g., Langer et al.
(1981) J. Biomed. Mater. Res. 15:167-277 and Langer (1982) Chem. Tech.
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I ndustry: Estimating the Maxi mum Safe Starting Dose in
Initial Ainical Trials for Therapeutics in Adult

woe@BorBa00/ol unteers,” U S. Departnent of Heal t PCEIS2007/025080
Human Servi ces, Food and Drug Admi nistration, and
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every two ‘weeks,  or once per 64 WO 2008/ 073300
esed lﬂszmmf@aamstr{amqmmplcraﬂydestearilen mgdalmeembg)dlments this

P 60 E-SEBTRY Ve S el BB S,

lcertﬁrhr émbadrnﬁmgl WBEI&thd &@nbbﬁqaﬁ@wophmd@& étarmdtion using
take into account the(&war macoki netic paraneters of

this mthgddyay be AReArctedegitheriprior 4 or qu@ml@g lypfilization and
FREAAIE, \BSPAR LhchAEh, e biekBHAHLG: bictast

ademikistratien manbelstored an daphiizediform erdmadsdllitidn. In certam
achi eves the desired effect. In certain enbodi nent

embodimgptiss |p?FQmeF?d)?°m%?Séthﬂsegwr§Ubhﬁfﬁ B|@§P€dnt95a gontalner
%Vﬁhea R a&’ée 6%"909 bxafIE £H0R vé%‘ué:@olgﬁbfn ®ag or vial

ot cont aln Same anount’ of the desi
hatmagua st)opp\eepletrcemqlemy abypodermic injectson néedleon vi a

an i devi e or _.cat het n ce

enbodl DN cRaBREF e ec e AL flgamposition
fas %%n'férrh@lé‘téd‘@ﬂ malfasiestoyed oserikiiblsas 4 Rolltipnart

and is wWithin the ambit of tasks routinely performed

Byspension,| gelcemulsion, caliddpras esdehygipategrardyephilizashpewder. In

R R T YRR Rl BRGRI direy m areay-

ues eome dr ime folos ¢o.9f, Iyoptiikeath arat iscetonstituiedyridras
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f

compr [ P R B PrEucfg Ao e
adbimistrations uni arq_a)pra)\ﬂded I dteenain eambeodiments ttheddts may each
LS bl R 0t o oL SR oflner
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[0189] In certain embodiments, the effective amount of a
pharmaceutical composition comprising an antibody to ANGPTL3, with or
without at least one additional therapeutic agent, to be employed
therapeutically will depend, for example, upon the context and objectives of

treatment. One skilled in the art will appreciate that the appropriate dosage
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[0193] In certain enbodi ments, the route of
adm ni stration of the pharmaceutical conposition is

w0 pooaoTsrd with known nethods, e.g. orally, tPCDU§N07/025080
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Saai ¢ iotep e Amebeiefls. ol o8 o5 Bfputiling

| dMibeaY iad@inst ANGPTLEES ldétérhﬁﬁe@ puSed eAheiddcidld dose of
engi neered, using nethods such as those described

e same awtikogy Bgvicgndnsesiain embesipentspagiunger dosa of a

| e [ I «
e B PS8 BRI licianco for
ArdogeneEstimating ¢né MarxmtrhoSafneStemmg Dosedhllsitiah@linibal Trials

mor t al d di d t
JeE T bapeckies It AdHE ey ARG o bl S abepagRiss &f Heph and
Hhbrhan e@seﬁ{i@@aﬂh%ﬁg Aa}nﬁﬂaar%,o or, %a'éém A8 fug
surroundi ng tissues ertain enbodi me
dnadpatidraand Reseatra (GIDER)y duly ?ﬁDBa(PhgrrbaooIogp anidol exicology).

Bl R B T P B vt RS At
KNG 3tiB®etween 0.07 mg/kg and 7 mg/kg. In certain embodiments, a
human dose of a neutralizing antibody against ANGPTLS is between 0.1
mg/kg and 5 mg/kg. In certain embodiments, a human dose of a neutralizing
antibody against ANGPTL3 is between 0.1 mg/kg and 2 mg/kg. In various
embodiments, a neutralizing antibody against ANGPTL3 is administered to a
patient twice per week, once per week, once every two weeks, or once per

month.
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destruction of the cells by the patient's imune
systemor by other detrinental factors fromthe

W@ 0803000 Ng ti ssues. H Certain nethods of deP@€DUSINT/025080
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tvdmtﬁoﬁtdbrﬁblﬁiﬂiihalrigsamamaﬁgdto ANGRTURI In cartidiemisddiments, a
a screening neth conpri ses exposi ng ANGPTL3 to one
Ratiept EeceiR enR.dWgEHES. anlesr doses peT day §h & Rhaymaceydcal

|ﬁ5h Pbrﬂﬁ'ngﬁ}ngcgnn ANyt ANEIEET 190 €1rn%e Hh ©mbodiments, a
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|
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y

BireMigAgniestion f'ntrevermﬁdulmganﬂrbt@mﬁ@ infraggrftiakdntiat h
A e AR, AhtrRs bR dritricular, intramuscular, intra-ocular, intraarterial,
intraportal, or intralesional routes; by sustained release systems or by
implantation devices. In certain embodiments, the compositions may be
administered by bolus injection or continuously by infusion, or by implantation
device.

[0'1 94] In certain embodiments, the composition ma{y be administered
locally via implantation of a membrane, sponge or another appropriate

material onto which the desired molecule has been absorbed or
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t he second binding m xture, for exanple, by
calculating the ML/M) ratio. An agent is considered

wo eoobe733apabl e of binding ANGPTL3 i f the anouneCDiS2007/025080
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2008/ 073300 PCT/ US2007/ 025080 at | east about 90%
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afb?ﬂnu rﬂaé'e"b%ee%%q [HorRbarmacqulical eemPesitiPe comyising an

bérﬂﬁ) tB'/(N%hﬁ'Lg' WRhBrMathditiat ?é!as‘i %'ngeéhgr@r{éé ?fa%apeutlc

can decrease serumtriglyceri
cagﬂr&safeerolvhllch\the cells, tissues andforagygans @ee gubsagquently implanted
t boFI% &gn anti body agent) i-dentified by a
RAUEYE as binding to the N-terninal

CO' | eC{O@QB] InCsu TR efibodiients; Anl antboeigitd ANGPTL3, with or
ant agoni st™ of ANGPTL3 acti vi ty In ceftain

enibetadieast one adgitiengl dherapeutic agenbdsigetivergd by implanting

N b0 thay WA A sk Gelldtcafiy enBine®rad ik PrktfigHd'S0n as

ahbse desortibedinarim tofexphe$ETaRd isecreté sl pdgpeptides. In certain
ant agoni st of ANGPTL3 acti vi ta¥9rF0201 F In certain

Gﬁfﬁea‘#'mﬁﬂ@ S%’f‘t%ﬁj@ﬂ'f@Y bganigy 5”\?@r¢3“§eanﬁ)may be
B[@tl‘\ %@@?lég 1t Xef g)l?ﬂéfrc]:e Iﬁ@e%ﬂpbﬂbodlments the cells

neutr |IZ€S an 1 n vivo or

vmay bedssagrial2edt dnrcesteémpirdogiraentsy arckerdiesiecrdmé the
One skill ed and/

rein n the art can, sel ect
iaricS ot AR ArBineaical bsnpnst e Galisanay b STapgUlated to avoid
hefilfrafloR B 5QFroliRGIRG tsB0YS. 'Ir'i‘céﬁ&maérhbobl%é?ﬁéttﬁ'erbr%cr?psulatlon

embodi nents, antagoni sts of ANGPTL3 are used

tmateriaimarectypisiadly bisompstitile, semi-pemaatile polymerkognclpsures

oSBT T RIOF 3SR AnERHER AReb8ls b évent the
edtiudtion of théleéltsabyltheéﬁ@lwltﬁ;ﬁﬁirﬁun@@{ﬁ@ﬁnbr by athdY dilémental
within the fibrinogen domain of ANGPTL3 nay enhance

Amﬁoabme\ﬁqrgpunﬂmtlswe%gem (e.g., an antibody or
R e e

[0197] In certain embodiments, antlbodles against ANGPTLS3 are used
to detect the presence of ANGPTL3 in vivo or in vitro. In centain
embodiments, the level of ANGPTLS3 in vivo is correlated with a medical
condition, such as a disorder of lipid metabolism, thereby allowing diagnosis
of the medical condition. Certain exemplary medical conditions that may be

diagnosed by an antibody against ANGPTL3 are set forth above.
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domai n of ANGPTL3 is a candi date agoni st of ANGPTL3

activity. In certain enbodi nents, agonist activity is
waersf7100 by dermonstrating that the candi date PEHUS1081/025080

enhances ANGPTL3 activity in an in vitro or an in vivo

20732 1P Gt i Bl cR IR ARG e anc
Jhéluas b @ arehfot Aiffiridstod E8 (S A bedidiehfinbadsay Ciphrnahsblot,

enbodi nents, agoni sts of ANGPTL3.are used in the
{Westere blotoimmanotuer esSEpRes, @RdsimnauReRIgcipitation e 43 cedain

Soarireis stpRAIRTNG T F3lnollis St helfinay be

@.@wyld@témadtﬁom)(an@wcbﬂtm tHehareti Ribeh Gertain
cancer, éstl c fibrosis, and AI DS. hOZ 3] Certain

oxemnlanylahgisinsludaabutcanie Nt ligwiaskioe Huppheresi ghgomephores,
’;?[a\ngpgbﬁ%# rﬁg I?Qt%n @'éﬁs@%a ér{&tgﬁjzaﬁrﬁ%s AHd RMHRS In certain

cC Co
@rgmmmm Iamlbodrqm}g'ajast ANGPJ L3 aner@;ssiactedatuydu&ng a labeled

Qr gano Ilic co nds, sacch d
na%¢g£ru2@ntu R Esite dudies aheamads (S graigast anti-

%QH nmetics. Certain exenplary peptides
|nc ude sl,gﬁ}m e peptides, which include, but are not

limtdd to, Certa'rmscsaemﬁnganellb\oqsemrimaﬂwaaahmgqrﬁsﬁ and
e.g., Lamet_al...(1991) Nature 354:82-84; Houghten et
al . (1991) 39ANPE® 354: 84-86) and nenbers of

combi g4 99] |ﬁlce¢mﬁbﬁ¢bromﬁemsv 8memloticef| stredniRg 361 &% agent that
made of D-~ and/or L- configuration amno acids; and

HindsteopbGR el is provided: dplagdtain embogireents; a garegniag method
PR Bl AR LB o ke IEBERRIE ents uncer

Swite BRGNS afe bbséé’sﬁ@iﬁmﬂ?rﬂg of AIZEPH’LS tb ther braé br more

enbodi ment's, conput er, m)dh and searchin )
tceeﬁrqﬁt%@gegtspelnrﬁqﬂa"a@ qd"egmsoﬁ %We%'a'ﬁﬁdﬁﬁ@@,d cmprises
t I h
40 SRDIBEEP ot ANGE T P Sty SR

S:yesﬂae'nsuccmemhxdm;mbuts arfssmmdingrmbmmretcnmph&ng:mmnﬂbody

%"%ﬂgéﬁﬁw l?n%% %atr’ih?oogtmlv%h r};ﬁrg?; between

'ENGWL@rarm/mr%denﬁtth@ fifst blr%H@FFrﬁxﬁﬁ?é f(momzr, mB8sured. A

construction, graphic¢ nodeling and anal ysi s
rsecend lbindiag mixturie sompuisimgthe araiibmyn IBTLGeand an agent to

t
RegrEpEel R el sk, vitd Sult PLANHER ble D ANGRTLS and the
&ntiboay & theasesbranbingding mbauref (I\A\N@ﬁie’hs[u@éd)S]Thbramount of
certain enbodi ments, an isol ated nucl e| c acid t

dindiag e the first bding guxtyre I compaiadewvih the am\%@r h@dmg in

RSl B s Y A 14 by AT M, ot

agent is considered to be capable of binding ANGPTLS3 if the amount of
binding of antibody to ANGPTLS in the second binding mixture is less than the
amount of binding of antibody to ANGPTLS in the first binding mixture. In
certain embodiments, an agent that binds ANGPTL3 decreases the binding of
antibody to ANGPTL3 by at least about 10% (i.e., M1/Mo<0.9), by at least
about 30% (i.e., M1/My<0.7), by at least about 50% (i.e., M1+/M<0.5), by at
least about 70% (i.e., M1/Mo<0.3), by at least about 80% (i.e., M1/Mo<0.2), by
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ANGPTL3. In certain enbodi nents, the nucleic encoding
ANGPTL3 encodes human ANGPTL3. I n certain

werdsm7izent s, the i solated nucleic acid i s an PCT/US2007/025080
anti sense nucleic acid. In certain such enmbodi nents,

o 80 ST (o o i Ao P B Bt

) RNaseH—based nechanlsn1 In certain
enbo |nents, an antisense nucleic acid is an
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t nd
mlgﬁ%%i/atg I\éﬁrﬁ?gﬁ@%&?f’ﬂN@Dﬁ%ﬁcwl X]‘f th'%@rkalr?

For review cert
eemhpdlmqntszmi agemic(eagi anmndibddRNA amoreantipedy agemt;% eﬁentlfled

AP PErEerA8 el ps HPAIBG 18 Inf SRR MENA e A ggminal

tdbﬂbd%ﬂfcﬁ#ﬁélﬁ SPANGPTILSNs &f carﬁind&t@'éﬁt&g&%ﬂoﬁﬂl‘i@bm
ANGPTL3 is provided. In certain enbodi nents, an RNA

iactiily.ol i gonucl eoti de of about 18-26 nucl eoti des | n

ll ﬁngér ngﬂﬁh%r%%ngl'r{bod%ﬁﬂfs ﬁﬂ%@'@?ﬁ ﬁlCﬂSlt)‘; &d\Péleif[étdSBy

derg@mmcdtmgtthdtathe‘ caitlitate2dhtadomisthedtvalires ANGIPANMG &ctivity in
an oligonucl eoti de of _about 21-23 nucl eotides in

|3 VO PR I WoASs Y mSRITaia e mPlaTy ASeRXS jage described herein.

N SR AT i R el S I & T by SRl those

tdescribed bengihamstorahgse &nbiva indhe iaste Neeestaimethbaidimbats,

Si RNA. Vi na et .. (2004 ture -
aneaonistedy AGpT Fhaiedlinghe yeamant ahdibbtiecs of ivi
MHEla®ofisACl d, such as an antisense DNA nolecule or an
SiRNA, is often affect ed by the secondary structure of
the t82Q2kInieRKAin smbodimgnts, Metheds obscreeningfooapents that

dikin fﬂ&e{%f'@%“@@ﬁé?éf?'ﬂﬁ?’%% arlehrided dnerain

tematbodiments) ram ttnau/bhdswmtmfuwn@éradmbnﬁwNGPTLs
that is available for base-pairing. |In certain

én%banh%wf%AN@%Bw aptiwty. eljhlem ast agent{egkt anRNAbedy or a non-
gﬁ@%% gﬁ?gﬁﬁdeﬁﬂfgﬂfb é"enugg r}@é lér’?sbéﬁdﬂg to¥e fibrinogen

domain of ANGPTL3 is a candidate agonist of ANGPTLS3 activity. In certain
embodiments, agonist activity is verified by demonstrating that the candidate
agonist enhances ANGPTL3 activity in an in vitro or an in vivo assay. One
skilled in the art can select and/or adapt an appropriate assay based on the
assays known in the art and/or the assays described herein. In certain
embodiments, agonists of ANGPTL3 are used in the treatment of certain

disorders related to excessive weight loss, such as anorexia nervosa, bulimia
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ol i gonucl eotides for their ability to hybridize to
various regions along a target nRNA and/or to reduce

W 200807330RNA expression. See, e.g., Vickers etP@l/US2007/025080
(2003) J. Biol. Chem 278:7108-7118; Hill et al.
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fiflitedit, Melmtser@rofIrandmcl\?egdmlwégun"era@mms the

nucl ei ¢’ aci d encodi ng Al encodes hunan

pl:g@hmﬁm'd@dﬁwar%m%e, & ge SnEVaNG (F9Y) ol 641769 - 778)
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emboat TR R RRBMNTR achmp St BhoddlisRaid s farching
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[ ovi de n certain oaql, t
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AMBE& Ia P |ﬁgtsk§l%'ﬂﬁ§m'&ﬂﬂee'bﬁt afd ﬂolt mﬁ&ea %’%ﬁ@%HARMM and

expr essi on o ucleic acid encoding A
CUJANITA mmgminsréﬁotygearﬂorperai@mwalmamaMPd |('§-IARMM

ISR TR o
E!’UA'N‘TA JYerfdPnH‘ﬂhe' ddf%'trucﬁbrlfegraiﬂhlcerhoaéhng éﬁ@%lblyws

. 11(10):473- . I'n"m ce, expression is
a¢ldﬁt StyUCtbll‘ﬁ QU%TA@"DWS%W@CH\@(WHSAEHQTI@Q, mgidification,

o R IR B et 457 68 ovr

f eedi gg amﬂldléldlﬁlﬂéaﬁtagbhﬁ?sgﬁdeNGRfLwbgsI ty and
on/ o mce and mce ‘

di abet es db/ db an
str ep{Q%Qﬁ(]diéPﬂﬂﬁﬁb%fBEQ dimays, a@i%ﬁegud%@ﬁ&hahaecreases

b ASERP, £AEEcl H  ANGEHLS Lg% oran
AR mBRENDS: Motleidvd ehtoalm)g ANGPIIS eftndss monse |

g@k—g %ngwgghgg%ﬁpga rrﬁénsig "the nuc élg Ie%cggm% AEIG PTL3 encodes
human ANGPTLS3. In certain embodiments, the isolated nucleic acid is an
antisense nucleic acid. In certain such embodiments, the antisense nucleic
acid is a single stranded DNA molecule that promotes the degradation of a
target mRNA by an RNaseH-based mechanism. In certain embodiments, an

antisense nucleic acid is an oligonucleotide of about 8-30 nucleotides in
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Certain exenpl ary guidance for the in vivo

adm ni stration of antisense nucleic acids and the
waomBarized delivery of antisense nuclei c aci dSPCTHUS1000025080
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)
isif3NAtie @anialigonugleotide pf abgut éw@ m Qiﬂietﬁlnt'ﬁ@gth (mcludmg all

FRTIR EehiiSen ¢ Bhaliinf). 10 SERAR kit 5 SIAMA is an
&igoﬂrhdléotﬁh of abolitX0r2t Mueldatides i Iemgma@eém ong@iucleotlde of
human adenovirus vectors, in Cell Biolog

eRest a1 W nugpetidrsinengthy lnﬁ@ﬂ%ew'mgnﬁ aceﬁlﬂélA is
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FublossiG A NS S R SRRERARBNEIIHEN wilinguge the

Adgradation ofcestaagemiENAl nialeculé doat i€ldonydémentarydo the

AeLEeRe SraRd of e 1 BV o BoEre Lovpviba ot GO0 b hire™
Adp- feﬁmg@&l 3T was injected i nt o C57BL/6J nmice via the

tail vein at the follow ng dosages: 2 x 109 vp, 1 X
109 v [pQ2a8]X heoactivity of anart@ense nuElgic acidagecly astasy ankigense

ARBTG5 P58 Bl By bedidb v o e

ergePmRNAO G &gy ¢ VidkepsetdrR 12003) s Biok ©Hepnl 278:7108-7118.
were collected after four days, during which tine the

mhee, \Né?@ﬁ"'é@"l‘mqﬂﬁ‘len% (&ﬁb@ntwgwcleﬁ; agld,is selepted that is
B b e 1S T o ERHEEH A B S VERRAS 1b71SSE Bairing.

tzer
In certain embodiments, a suitable region of a target mRNA is identified by

performing a “gene walk,” e.g., by empirically testing a number of antisense
oligonucleotides for their ability to hybridize to various regions along a target
mRNA and/or to reduce target mRNA expression. See, e.g., Vickers et al.
(2003) J. Biol. Chem. 278:7108-7118; Hill et al. (1999) Am. J. Respir. Cell
Mol. Biol. 21:728-737. In certain embodiments, a suitable region of a target

mRNA is identified using an mRNA secondary structure prediction program or
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[0215] The results are shown in Figure 8. In that
experinment, mce injected with 2 x 109 vp or 1 x 109

WO p008f07380G- hAngpt | 3T had significantly 72 WO PCT/US2007/025080
2008/ 073300 PCT/ US2007/ 025080 increased serum
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with 1.5 x 1011 vp of reconbi nant _adenovi rus

Rmbedimants the sethor sameTsesadminisietng i Patiaabrnfiective
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m@ﬁ%%ssﬁgr%‘%@%ikkéw%%ﬁa%iﬁq SEADT AndgaHS ASGPTLs.
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de sequence encod mggam no acids 17 to 240
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ANGPTL3 can contribute to the dyslipidemia of diabetes and the metabolic
syndrome. Oike, Y. et al. (2005) TRENDS Mol. Med. 11(10):473-379. Thus,

in certain embodiments, antisense nucleic acid is delivered to the liver.

Centain exemplary guidance for the in vivo administration of antisense nucleic
acids and the sustained delivery of antisense nucleic acids in vivo, including
sustained delivery to specific organs such as the liver, is provided, for
example, in Khan et al. (2004) J. Drug Targeting 12:393-404. In certain
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am no acids of the pel B sequence, N -mANGPTL3T has the
sequence shown 73 WD 2008/ 073300 PCT/ US2007/ 025080

WO 00$BQ30O NO 7. That sequence contains 11 anPCDUSNTUE25080
fromthe pel B sequence, followed by amno acids 17 to
240 of. se_ ANGPTL3 .underli ed in Table 7). .
RO PHEIPTS, b ang s TR g6 echiEvpd A d Rl b ligo angsense
[t aéidnHaaid IncabIAMAtEa of ol ik ESMREEED P actﬁédég}adable
amno acids 20 to 243 of human ANGPTL3 was cl oned
ipelymekpFesexamples in certaiEEMbedimentsiantigense Muskaic acid may

YEtSHiabRE T Ml ah plk 3pig) PPL G FREMISeFRIS TE6:. 020 um;
BADOEFW O NIV ehfbazivneats, Iﬂﬁ’ahhsed%N%T@&Bcnd is conjugated
Fol | owi nq translatjon of the protein_and _reno

al of
dea lipaphilic maiftyio Sae lhanet alh 2004) Bl &qgé}ﬁraetmq 12:393-404.

I;‘l'ﬂ hAIﬁDTJnﬁ]' gwas the sequence shown in SEQID NO 8.
at sequehCé contains 11 am no acids fromthe pel B
sequerk.e, behsemtrb;ardﬁMaqcstﬂshé@ to 243 of human
ANGPTL3 erlined, in Table 7 ol | owed b

ani no (82} meﬁ% weee RPQ@”%'% acperhing to Yed%fa' guidelines.

a
TR A DU onaisnstap o
gl Kibituph acbess Enpatemiand rodentich®e ( a@%maloﬂes from fat) (product

FELREBSFRLha, 5 Lok 116 AR e BRyERL SR @ deiow
'a'é%&?ﬁé qeltrd “f§§t@d &a@" Wé?@tdep?'béd b fadd ﬁ#'ﬁ&iﬁ@uﬂss then
transférred to hout antibiotics and

i ncubd.ed dn leve erexmes@lmmuman HNGPTE-3 ixponice 2

i andO2 150 A FrER0RS A et RlF ANGE TR BRI vo: )
WS insed@€ iftorthé AtEN sdeldted r@gldn%fﬁhé%dehemrub aeeldr pFAD,
ice for 5 mnutes. The cells are pelleted b

daerebymiaring the cBMbURE the contrel af the eomAasIovigis prgmoter.

SRHRE e PR BRI o PRoPERORGITIRT R aPSnfli vectors,

Trl aeurelmomo A LakomtotysdsredboakVol. tlpppcHRe5AL! (J(R@élis) ed.,

3R ed: £90h nIRP testitar ciptiricl RHGBARGRIT,. 955 uset3S ntect

"('J‘l-tIG'rcefI@Ir éﬂpgm@, Ofus wHaIS&REEAS Mibct GH@B@N@QS antrol.
further clari by centrifuging it at 28,0 rpmin

&xpgygon of bumtasy ANG R L tveas cordirmelsh bwweatemﬂmepfmmcted
L3T can then be purified fromthe

gl-(,@rqell N% Y&rnat ant  usi ng Probond (Ni)

chr OWGM]%HBAhAh%}éD Tmihjec[t&im CBYBLY6J tnice vna the tail vein

r econmbi nant TL3T jor - TL3T firom

iah g tpdipylmgsdpéag% n'3|Xn1(}19‘/Paf1t)éﬂ Ogcélh,tEP K@iV 2t>hé08 vp. Empty

BRrdhig ke BRI BLATABAL St A5 B0 up s

Ebatmas'l’hertee\pemsﬂveapﬂ@é edeaohi goupt dloadtsansplesfronir ee

washes. |nsol ubl e protei
adenovirus- |nn ected mlclg were collected after four days, during which time the

mice were fed normally (not fasted). Triglyceride levels in serum were

measured using the Cobas Integra 500 (Roche, Basel, Switzerland).
[0215] The results are shown in Figure 8. In that experiment, mice

injected with 2 x 10° vp or 1 x 10° vp of Ad5-hAngptI3T had significantly
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74 WD 2008/ 073300 PCT/ US2007/ 025080 fromthe pellet

is then dissolved in 10 m of denaturing buffer (50 nM
wareios/o73kd 8.0, 6 M Guanadi ne HCl). The sol utiP@I/US2007/025080

then centrlfuged at 28,000 rpmin a JA25.5 rotor for

ut t th d .ont 5 ni
dReBonad Saty b tRRce BB WhameoT AN diP (HleBigd it the

AmpEsAds gebtel tBhtrol( 50 MV Tris, pH 8.0, 1 MNaCd, 8 M
urea, 15 nmM i m dazol e). Reconbi nant protein is

refol ded i rPltqcbmimrunndvpumﬂ@aw of youse end hywmap ANGPTL3

from vgshy rfes "reb 't U5 ANGPY Tlrs'v?ere
pH 8. G, 855 Al

RRfRlcBidwith 1LHKRN @y rmf@ﬂ ré¢drabplant aean&anseAdsrneNﬁgptrr ngds-
buffer wth 250 i m dazol e The fractions

JBANEPHT eyprassertmoisa ADGR Bih witha Hissltag @t #ie Eni@rminus (a

Ugig 75,3081 Byl BUR ARG, A4 i Fise BB rrerrea to

I‘dis nmANEFFIBST ¢SER) HhANGE2)3Mhe mediin quas elthragedi l@tsefredw-free
- Productlo and purification_of SPl and
SPoTTHEGSERL BESIRI GHBmEqng  1BSROIRD. hABS)KShte-24

TS bl ST Dot S0Imal, RS SRARRILH R Blgcod i
ﬁl%hhrsﬂgunmfreé meme\ée:erg ba4h36 iaoes fon am:aeilori]?meﬁt:.

e oS e Ra B 10 ok BBy 0 & pggtumn
'ﬂ?'mélyéﬂﬂ‘ﬁblbﬁd PRsREMBTEOY] ﬁ‘MtFtE;erPIﬁr%bﬁ@ ga) "The column

standard met hods known in the art. F. Generation of
rvma)waahed witht 5 boluims velymensef wagtPutier (10 myjsaidazole, 20 mM

Bed9 V80T, BRREH AN MaRaied iy glution
fbilff‘ée@iomm‘mmtda%o@ QP Trb ?ﬁ-l 78, 5O0triVERaChhend olfdcted in
5-8 mce, each receiving a di ferent seri es of antl %cted

iangerias @ik 5 naidrestions. Ae presenseiotmANGRIERT IR the cpl
f
eFicibhs flas BSEHERY BB Aol BUSRAARE Y Fractions
'E:batélnlnglmhbmﬂg@: weze tpmdmistageg'netrhalld]qmpdpamtl frogenat -70°C.
TL
N - keI aees resaiob eyt s ANEE R CHP, aelisgrere

We@%iﬂ‘?ﬁl% 2herey G@P@édmgmwa@m.ﬁg RESHANG PhT Ad5-
rN - mANGPTL3T ( dj produced and puri

Mrtgw&remelssesdwnanaWGﬂTéﬁ' with aeHiss tagsatiihetC-terminus (a
AR 1ot e Db ver D IO 41tk Ho e 1T rofeizg o
ldle AMGRTLIT/SED 18008/ 2y 3RAN G 3ISRRE &p2e€ed and purified
as described above for mMANGPTL3T.

D. Production and purification of rN'-mANGPTL3T and rN’-

hANGPTL3T

[0219] A polynucleotide sequence encoding amino acids 17 to 240 of
mouse ANGPTL3 was cloned into expression vector pET22b(+) (Novagen).
That vector encodes an N-terminal pelB leader sequence, as well as a C-
terminal His tag. The resulting expression vector is called pET-N’-
mANGPTL3T. Following translation of the protein and removal of all but 11

amino acids of the pelB sequence, N-mANGPTL3T has the sequence shown
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Cohort 3 was prinmed with hANGPTL3T (SEQ I D NO 4),
produced and purified as described above, and then

whomshedoonce wi th hANGPTL3T and then boost edP€TSI07/025080
W|th t he synthetl c peptide SP2-KLH (SEQ I D NO 62)

fied d b .. [
o BEGTRNAT 2" fnatisnsines catauniol bATER 2ckSmibe oee
V! ueﬁgg oW atEy i@ld&m@%7k{Sf2Qroeofhﬁ6M§éWN®PTL3 (underlined

t1ssue. e renmal nin cohort ani mal s
( n éﬁabie %)j followsed bylac2 amino ami linkes @nddbe fHiag tag.

(seq IBEARS TR, R eaUE Rl E] s S i acids 20
as%a@ of Hifin&h AN GPTPStwdPElonEd firble r@sﬁ“@ﬁ eebt@&Ngesrtzzw

| ynphoid tissue was w th SP2-KL
[(NQXBQG'EhC'ﬁthqﬂaSmNgﬁUnthﬂjIe@g;ier @pqge\gce as well

o osapaie 8 G TRRaERbAng SeBrestiorbootsh BoiGH AN
rnﬁwGmeaquwtomn@irtaaSIatm oftiek proteinnarkd rémooél of all but 11
purified antigen in Inconplete Freud s Adjuvant (IFA)

iampingRaids ehiel peiB SequencheN -BABGIR I3 hAR the seauence shown
ML IDING: é’efllﬁt é’&ﬁtl{én%g o%%té}ﬁé i fﬂm@rﬁdug FrohMtHeR ﬁelB

[ ntraper| ton ernati tosan ased
wqueaoésfodaweue)ywmamo &gds 20do g;4;3 a&f. Him&aANGPTRLS .(underlined

965, 144.; d 5,980,912. ft
T dable Ohdoleed by &2 e ARLITSr anidhs tsetas £ 1 sa
as dei@é?’f’ﬂq rkﬁNI\RS\PTLS’F'dPW IRRNEPTE 38Ss XBressed and purified

antigen-coated plates. Two weeks .after the second
roos . coli@sfolewse Tenobet I3 cvmtamlmg ﬁﬁgug/mhdhc{awramphemcol

ant | EA ntr eri.ton kaf r the

A B0 gl SaarbnEAPER M GE AR SRSRInLY B0
ItdnaforAfe RN QE TN -neANGRTLAT. | Thé anklilet i ﬁl@@dbéi@@&t erzgc
was continued until high titers were achieved. Upo

questight. ohhefl OHmiguiture ds ﬂwerfﬁrmferrsed@ﬁé)ower of H%r\f‘éthom
Lé]‘z‘lltlﬂﬂnb%'s.ta{h%;la&gtg tigglee{r?%gﬁ |IQﬁ§ 6[9 %éénﬁts @?d(agk)upé hours).
WRTE& isveriieg t‘o%fn&é]mdncbnﬂaam of & rhM énd\ml'keulafreea; indubated
i s SRt ol b s
hee ¥ gﬂwdtaéeqh@ IsHrb ?felléﬁ—fi wy Fé‘ﬁtnﬁ@ﬁ? Saft ?ggp)rbn\e in a

I mmuni z mce an used W t oma cel
WEA16. 26 0orad minutes.i theagadiat is thiee reegspendegl ingdQ ml of

36 BOHRE (B TG T85! Gt 51 D SMRG, 1P THITTRATE i Wlotese

Wb.twocmd(%ahw%r@weg rhiOPMSF (O PM I8 pesPdrialgs The

he nedi um was chan everzthree or four days as

innessasalisyare bomooptTsged b SBUPEIS 200826 89051 Tof Bozmutes.
ﬁfyh,gf;{’%ﬁggfa% LIRSS, SRY Furtersihmtdd BY cBRRIGYhG W & 28,000

rpm in an SW28 rotor for 30 minutes. Recombinant N-mANGPTL3T or N’-
hANGPTL3T can then be purified from the clarified supernatant using
Probond (Ni) chromatography (Invitrogen).

[0222] To purify recombinant N-mANGPTL3T or N'-hANGPTL3T from
the insoluble pellet remaining after centrifuging the lysed cells, the pellet is
washed with 30 ml lysis buffer and centrifuged at 9700 rpm in a JA25.5 rotor.
The wash step is repeated twice, for a total of three washes. Insoluble protein
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were screened by ELISA. The hybridomas from cohort 1

were screened using mMANGPTL3T, hANGPTL3T, and
WORGRANGRIL3T. The hybridomas from cohort 2 wWeeBEUS2007/025080

screened usi ng MANGPTL3T and hANGPTL3T. The

A8 Bhhef 5 ol Bl o BeGrdRG BRA 50 Pl i, o

regi M Sfuafividite-BClI Cg[ OPRSbolatib®As thedr cerlffugedna®&s00 rpm in a
descri bed bel ow. ELI SA nmet hods [0229] Anti bodi es

WA25.8 ¢0tos FRId30 BrinweRdi THE supashatagt is mgndga@tqi gatoa 5 mi

Ao AL Sin AT he QBT MSRIBE G788 hPSr RhdihgButer

f(BDKEIWIL'Fnﬁ?:H Beltl MeNa®l, GértélvguneazdSW{elgﬂ mNdmzolé)pxReGm‘hbinant
I mmunoPl at esTM.( Nunc 44 1 Roski wer e
cmateéra I%sefaleaﬂné “5%09 Uy Wit 50 gleat ggmf 4m whshing

RThA T Th L,
Tt O g Bl o0 VS nbE"o%?ﬁa“‘t@f 2% BussneO:
C]él’rd)mwndauﬁﬁamapmmmsatfmnf életed Witk ebdiordaF8r, (rétwatkfing dhuffer
with 2R3 e fek cEhe fRcliich Raafing FeaumbiRan pafein are
tﬂoﬂ@&ﬂe@;,varm;gfawzeela&éu%mw gEb B (5 Blnwcpné# @Fo 100 mM

hours at room tenperature.

HYaCl, @ctfe Toween 88).ahbe puiifiad INitreANGPHLILoedl’ 1hr4\NGPTL3T is

bl.ockj SQl ated anti-ANGPTL3 anti body

(%'HHP q@f@@é‘g{&g%la& eQi ﬁeh bl ocki ng buffer) were added

to thewel |Bro’rdl£btid‘ri>uhatmﬂ'lflééﬁoﬂbf ISQHSéndeP’b-NI._IH at
four times

roomte erat ure.
PBS/ m/aérgammfmssn SEQTD NGOG Y an 18band SFE-KbHEEQ 1D

195 A V1008 oS PR LA G306 Rbag. e

- 38Gueréd bSthSé’ergiceﬁofsANGRTt&lsme lsaRBSiNTetbrmadse and

i PR 50 B oo B oy s
-@iBI SHQﬁtcbﬁ}LFga'ﬁ'nlﬁg KEJHIE Elrﬁﬁém%ob%ﬁlh% tH‘@'pb?tl&é’Rnéthe

m nut es ates were read spectrophotonetrical
a:tysthBl(De pgingustandaral miethags knawn saitherari.\Vbl ecul ar

monociional Gttt of onbeieBal SRERRARE SgaMst ANGRTLS in

ANGPTL3 pepAhgpfi3 KnbdtkdutPhiceant i bodi es from cohort 1
were tested by antibody capture ELISA for binding to

three different 50 amno acid peptides fromthe N

t er ni 10324kMagocienaheatinosionthat srags-Teactvtheth hygan and

TR SEANCP 5 e ol A0S T O 53Rt o

5-8 Mdicé, eactdrekcehdig A difféters sedes iobadtigen igectidnsst@ohort 1 was
fp?'lrmgé \r/]v(|JI nr%A‘\l%\lg"PLésll SE&GI[Pﬁ% depngo%Eged an'g%unfled as
described above. Cohort 1 was also boosted four times with mMANGPTL3T.
The final boost before harvesting the lymphoid tissue was with mANGPTL3T.
Cohort 2 was primed with rN*-hANGPTL3T (SEQ ID NO: 8), produced and
purified as described above. Cohort 2 was boosted once with rN'-
mANGPTL3T (SEQ ID NO: 7), produced and purified as described above,
and then three times with mMANGPTL3T (SEQ ID NO: 2). The final boost
before harvesting the lymphoid tissue was with hAANGPTL3T (SEQ ID NO: 4).
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11), a D42-E91 peptide (SEQ ID NO 12), a Q67-ML6

peptide (SEQID NO 13), and N-mANGP | L3 T (SEQID
wWOen08/8y330§ 0231 ]| The results of that experi menPCHIS2007/025080

shown in Table 2. [0232] Table 2. Anti body bi ndi ng to

ASShars B8 brie wib NGP o tRRER o {fo 2, pRSeed e

pdrifk'ﬁ?aéldescrlbed abovk! &ndl ther b”oo’stedloﬁééwith hANGPTL3T and
1.424.1 - + - + 1.431.1 - - - 02 None of the

tthendmastad tge wtmer&ymmttqmemm% - BEQ ID NO: 62)

RleHACE BRen Ry s, debibetiatvt rvin bR ks ldts from coor

Biche giwveh 4 Tinallbddst itroSPQ- Klg-l SEQR N 162) ot lekervesting
Antibodies 1.132.1 and 1.431. id not bind to an

of

tIM@pﬁ@pﬁ lisrie. Therematming 60'N->'1 Sraqpaissreferradtle as Zohort 4)
S T SB0RH HRRR S e PRI (s

nIN\KBBT 162) p[rcﬁkﬂ:&:@d ﬁnd;bhnfaerﬂ abadisedbéd aboeehdhe fihahvboest for

tested by anti body, ca SA for bin t
ssAitaiet pefyredia g et M@P@QﬁL wasmﬁgﬁa'?@@ (8RQ ID
EEQA TL3 (referred to as ANGPTL3 SP1)

AM_DDVKI LANGLLQLGHGL (SEQ I D NOS: 9 and 10) and
ful | - [0eag} Bath Brausgowds pamed ANGCDDOSIED as follows. Each mouse

METI KL@%@hSSRW LSPEP@@R%P%EQ/ %(% t

\1’ :*ﬁUH@b NpKE bé%b%d&&@&q Eg
VTSLKTFVEK | KDLLQTVEDQYK NQQqu KEI ENQ_RRTSI QEPTE
| BIrsdrRtRRTTIRHDCRrNE et YRGERITSERItANRRIN and

é%v%%ﬁﬁ%%@%ﬂ%ﬁ%ﬁ%&mm IFA

AhtrEpditoha B VIRHEANSBENCE! E@WNWBKBSM See,
RAKSKPERRRGL SWKSQNGRL YSI KSTKM. | HPTDSESFEGHHHHHH. (S
| InG-2) PatrntiNes. 3, 2hg0R0na ks, ddaandd.paidlg. One Waek after

AR AR e 10 BRI 5t ppprtad o,

Ursired) atANGPI¢3nds tirmrﬁntigent—eoatedaﬂatesed’ wo weeks after the second
boost, the mice were boosted with 10 pg purified antigen in IFA

intraperitoneally. One week after the third boost, serum titers were again
measured by ELISA as above. For cohort 4, intraperitoneal boosting was
continued until high titers were achieved. Upon generation of high titers, final
boosts were done using either the priming antigen (cohorts 1 and 2) or the
boosting antigen (cohorts 3 and 4). The final boost was given about two and
a half weeks after the penultimate boost, and was done with 10 pg purified
antigen intravenously.

[0226] Splenocytes were harvested three déys after the final boost from
the immunized mice and fused with myeloma cells (NSI) using PEG1500 as a
fusion agent. The resulting cell fusion products were diluted into hybridoma
medium and seeded into 96-well tis'sue culture plates. After 1 day, HAT
medium was added to the hybridoma cultures. The medium was changed

every three or four days as necessary.
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as a control. [0235] The results of that experi nent

are shown in Figure 9. Antibodies 4.1.1, 4.4.1,
wa@2@s0733amd 4. 8.3 bound to ANGPTL3 SP1 better PEEDS2000025080

full-1ength ANGPTL3T. Antibodies 4.7.1 and 4.9.1 bound

to bot L3 P d ANGPTL3T. ti bod

bouna 220 SANST tendoioRREsAERYS of selerlibh 4 s tybridomas
Skdre &reéhéa,byaEushothélh%ﬁd&ﬁqudm cahbrt Iﬁlf\%ﬁé 8&reened
tested i ncl n e control roteln

ARG SANGITTLT, BANSETHSTennd NohANGPLIB: Terkybrisomas

Rtk e A AR e

VIRRidoPaCtreth ddHorfsU® a4 werd ¥6rieened.using hANGPTL3T and
Al"ani ne- scanni ng nut agenesi s of SP1 peptide [0237]

Wg“*@?’m@%@qwrmmmdh@ssw Vegon@fg\l\gﬁP;[Lg 1 5. 35,
and_S. [80oa/ L ALHLREDeIGHhaTds RRAna BRIGE- scanni ng

peptl d@ hasELIsaAmmuse EPKSRFAM.DDVKI LANGLLQ_GHGL

f 26 mutant
&/m ch 19328 Atiaasies Breshsatperirfar Bincig 19 ANIGR JeingmiL ISA.

RN RS e S I, PTor

MGWGLSE@ JHANGPTstlaEEﬂQSIRMMEBMISW\IGEptBﬂQﬂmer-SiX

g&l"-’ﬂfl?/LAPK %ﬁm@?’ﬁ&&@% %%@%15%1%@&"& Denmark)

EgKARFAI\/LDDVKIdI?zﬁ%bgigg&I&%f %'53#] /mft solution of MANGPTL3T,
EPMYAPASHD MhANGP T OB GHand/”y hANﬁBﬁLS(Sm peptide in coating

%&E@ﬁ%&@?ﬁ%ﬁ%&ggﬁoﬁ% %ﬁ%& grge #28382, Rockford, IL)
Eushh!

ALLDDE! CoEhG @;ﬁd@we&&enﬁﬂﬂe@ﬁn@the plate was blocked by
EPKSR AMADDVKI LANGLL GHG. 90  nut ant

Eolding- 200 phorr welaf bipcking buffer Mg{@clgpf“” BSA, Pierce #37525,

A ORI WY Bobo et npHfanur? SLPOPRYBHAOIG supematant

BKSRRAM@MKtédM&IbeGgi@uﬁQB) orusalatedlantl-ANG PTL3 antibody

EP RFg Hﬁﬁﬁ%g&%@@ﬁg@ were adéed1 to the wells and incubated

for at least one hour at room temperature. Wells were washed four times with
PBS/Tween 20. 100 pl of diluted (1:5,000 to 1:10,000) HRP-conjugated goat
anti-mouse IgG (Pierce #31446) were added to the wells and incubated for

one hour at 37°C. Wells were washed six times with PBS/Tween 20. Anti-
ANGPTL3 antibody was detected by adding 50 pl of TMB (tetramethyl
benzidine) solution (ImmunoPure® TMB Substrate Kit, Pierce #34021) to the
wells for 5 to 10 minutes. Plates were read spectrophotometrically at 450 nm
using a microplate reader (Molecular Devices, Sunnyvale, CA).

H. Epitope mappinQ of monoclonal antibodies

1. Antibody binding to certain ANGPTLS3 peptides

[0230] Six antibodies from cohort 1 were tested by antibody capture
ELISA for binding to three different 50 amino acid peptides from the N-
terminus of mouse ANGPTL3 and to N-mANGPTL3T. The antibodies tested
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mut ant 15 EPKSRFAMLDDVKI AAAGLLQLGHGL 96 "nutant 16"
EPKSRFAMLDDVKI LANGLLQLGHGE. 9 nutant 17
WERKSRFRAM.-DDVKI LAAGLLQLGHGE. 97 nutant 18

EPKSRFAMLDDVKI LANALLQLGHG-. 98 nutant 19

SPREEANIION LARG A T 1163 2 3424.1,and 1.431.1,

KS WSS ALGTSE-bih@hg tHLHRBI7-88° peptide (SEQ ID NO:

PCT/US2007/025080
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amno acids 33 to 37 and 40) in that experinent. The
epitope for antibodies 5.35 and 5.50 appeared to

WO p@BAOTMB0@N No acids 3 to 6 and 9 to 11 of thePESPLS2007/025080
pepti de (nouse ANGPTL3 anino acids 34 to 37 and 40 to

42: h Al T ' 4 37 d,40 t
eecrtpd apgkel T BB D UiRiAee sPocrhbityproef Wt vsed
HPLAbARFoL 0 i nclude amno acids 3 to 6, 9, and 11 of

the SP1 peptide ﬁrmuse ANGPTL3 ami no acids 34 to 37,
40, arl623%} Theurasults sfitiFatexpenimeant &re ¢hosd ind-igare 20,

Hitsples 8 11 347 51 gERY 2 83 Boyng 6 BNGRTES0) petter than
apReRe@th ANGPTL3TO Adtibelicsan®. Mamdh 4.1 i ufdlto g WNGPTLS
of ANGPTL3 that includes ani no ac

SPrrogANGPTLIg (ﬁ@tmqqg tt @Moqndr}%fqllsjgpg%’e@N@fPTLSTo but not
T AT N X oy

Sn%gdmagethe;cohhhel plagé&idb i sotype; 4d8 3, i 315. 1f aﬂd

are of the a isqt an s .of t

| gGl .[98391@t'bod[@%9qn qc?rpyrgﬂ amrett@ateﬁ'afpf binding 1hANGPTLST
3. .

pre ct ed h#g rbei‘ﬂlﬁbqegbé hét %Jv\?h) tlﬂiﬁﬂé's% Cand 5.50

i'n - serumof an’'ig&a anti y Is
tboubd tddath anﬁ‘genspaadwmrec*sellﬁntéd Iforffelrthar aealysisof an
IgGl antib
s ni ot r adon. ABRITESEANGING AYISENES!S 8t SEiceaptide

[0243] omééﬁikoﬁﬁg fobaﬂhsédube 4ANPRB3g e, 5.35, and 5.50

adm ni stered to mce to determine if such antibodi es
srredugheedefinag ysing @lainescgnpingrmytagemnesisy of the SP1 peptide.

o] r ol vel s d 1 ge. | first experinment, 8
\iﬁ@k‘ﬁ@(ﬁgy‘%%?bjl po%pﬁ'gemécget%%fseeémghggandar d diet
ERKSAFRMLDDVEGANGLE QUG HALEEQUD NO: Y Afseties of 26
nonocl onal antibody .in a volune of 10

FRRANiGeVaRMadsdn ke eachQbihe 26 aming @dal%%of? : 3{5&,«@ -type SP1

SoRuPE SRR R e 3 ety Talle ik

ant i b¢038jakakdd@: nVistat QP hpeptidest rol - Five mce were

|nJ ect er~| -an agr-h ant i hndvy Fed and faste ar

| evel s ()E—E—fj—%l yceerﬁgaéﬁ-rl%éd chol est erol WeERIRANQ: g

after fo@pays. [ @24ddralilBoV@SHidE.oErdINAY exper i ngnt
are shown in Figqunes 1 and 2. Figqure 1 shows fed and

fasted { mghgpteri ciéPKWQD%ﬂﬁIéﬁNq@@PG’é@y 588n mice

adm ni stered—1315 TN TLKNGL GH, and

ant i - KLHMYWRABRH ant Eg‘ %I%/Aﬁ[ f}va Was Pur o eﬁx two pedks
wer e coltAnLAps E e gl nisTered
to the mce separately (4.7.1-P1 and 4.7. g]z Al |

f our ant mutant4 EPKARFAMLDDVKILANGLLQLGHGL
mutant 5 EPKSAFAMLDDVKILANGLLQLGHGL | 87
mutant 6 EPKSRAAMLDDVKILANGLLQLGHGL | 88

“mutant 7”7 EPKSRFAMLDDVKILANGLLQLGHGL | 9

mutant 8 EPKSRFAALDDVKILANGLLQLGHGL | 89

mutant 9 EPKSRFAMADDVKILANGLLQLGHGL | 90

mutant 10 EPKSRFAMLADVKILANGLLQLGHGL | g1

mutant 11 EPKSRFAMLDAVKILANGLLQLGHGL | 92
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ANGPTL3 anti bodi es caused a statistically significant
decrease in serum triglyceride levels in mce in the

w0 e@sptBd® when conpared to mice adm ni steredPCT/US2007/025080
anti - KLH. In that experiment, however, none of the

antl = A II_\J Qntl hadies cadsed o Hn—\rnr\n II QCI U‘lll
triglyce mant 1¢e | FHRSREAMIEEAKILANGELGLGHGT, jggt ate. In
fact, anthHaRy{13- /| EPxeAEARBDoAT IARCLEASAGL 1gger um
tri gI yceride levells in fasted nmice in that experinent.
[ 0245] Hingutaat z%m%%%m%m%&rén@m 2 §6er ol

| evel s afHter—foyrdays md 1 31—5 1,
4.7.1, 4ravignt 15¢ [EPREREPY; Pw%ﬂﬁf%m“‘%l“ ,96
separ at “ﬁlﬁﬁﬁﬁ oL H K REOM DB VKT LANSEI . GHED 90 l n I at

experinmgnt. Again, all of the antibodi es|caused a
stati st i| caltapt 47 gr|i FAKERMAMLEBEHIdASELLQACEEY |19V

chol est erol—-evel Fh—m-cein the fed state when
conpar ed PWant 48 |ARECRTAEEP L LANPTLALEHET | 98¢ hat
exper i memt OB VETs pkERFEML DbV TTANGANILCRENTG LS
ant i bodiles caused |a decrease in _serum chol esterol

| evel s i|mutage20i rl BEFFERFAEOBKISANEIAQLGBZAB61 00N t he
second empeLLnem—,—ehowa—ed—s—\Aeek—m—d—caLaJ—bLno_m_ce
wer e i nj| &evtant it H SEPY HPT A MEASEIEF" atPlbody in| a
vol une of Q- tToper PO YN y —ANGPTL
ant i body nldtgn?%a Etpgglt@ﬂ(‘eﬁéﬁlb?} t hat m&ggﬁ TeEr:}’ An
anti - KLHrmjthhbaﬁy MS&WLﬁD‘SKIéﬂE@LI@aAHGIC JnDBOI . In
addi ti on, 5t ested fof
conpari s <5Tr‘1UtaBb34 d By KSRgEPD %@L_f“&l&ﬂ%ﬁ%\mom

2006/ 074208, FHRE THRERMILBOVA RRE b LGRAL, 9B

ant i body. Eed and fasted serum |l evels of :

trigl ycemaaat 260 |GIP8EREAMEPDYKIMBNELLBEECK pdO6af t er
four days—[0247] 'The results of that experinentare
shown in Figures 3 and 4. Fi gure 3 shows fed and

fu ek Ve

AR o Sl i o A5 ge6once
WitbhiLan atanieet iThiskél “rrﬁiﬂaM@ 2e0&fode BadGhe wild-type SP1 peptide
PCT/ US2007/,025080 , anti body. In that experinment, 4.8.3
[SEGHEBRe ADAMSENYIEERi de” I evel s by a statistically
si gni frosed Antistdied 4. 7b13t¢‘8f§dl @AJ513%3 ed 3T506vere tested by
Anti body 14D12, on the other hand, reduced serum
tantigogy @apuareIEL\JSPsfowmm ta thet $)cnihetyc peptidgs shown in Table 3

APt 1P ko Nute S e e (e RonBREF dEioyer Afiiite
imutaineLwepsl Genesited adi FaNSOMO-SP1 igend)cabs8ttd by pomt
anti - ANGPTL4 anti body 14D12, or anti-KLH anti body.

maﬁagengsﬁu%ﬁt “Flagd Ina flagiag anst i SHMER d$ ésqr@albublqwtm- A
{%‘f‘ Hﬁ%ﬂaﬁeirsg@ér%lﬁ@u‘f t'v)’ zjngﬂl‘r& i%ﬁan@éLat%ﬁ;thgﬁqokﬁ%ntratlons

ivweard, noratiliced bqanestenhbloﬁatgawah antivitdgsMdymanclonal antibody.

fa f1ca
SAntl Iosc'iylb?ndlng to each mutant was determined by an ELISA method as

[N

follows. The wild-type SP1 peptide and each mutant peptide were separately
captured in the wells of an ELISA plate that had been coated with anti-flag M1
monclonal antibody. A biotinylated antibody (4.7.1, 4.8.3, 4.9.1, 5.35, or 5.50)
was then added to the wells. The binding of the antibody to the peptide was
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significant extent only in fasted mce in that

experinment. [0249] In the third experinent, 8 week old
w@snsarsomo mce fed a standard diet ("chow fedl/Usi00E)25080

were injected with 30 pg of a nonoclonal antibody in

I f bpdy.wei .
SatBetauth sF Ronfigadtl SR 1P ERR51124) deysloped using
VﬁVIBé‘sarséusé’e&m%xaﬂﬂﬁle“G9 1. An anti-KLH antibody
was adm ni stered as a control. In addition,

ant i - AQ@A0] Ehe resultsaf thauexperimentiaretsh@wroin Figure 14. In each

3 & " Bannicin bf Bialie dne WRFHER 01 sERfile e RRAkted 0",
cdid RIbested avene faraaghtiof @achitagigréshir Tﬂ@)@mtob@%%ntﬂf&iues

results of that experinment are shown in Figures
6t.7.1Rd AS- 1 appeated tinglwdlerasinagasids gl t?@é?”@l@ qféb% |S£P 1

Partle' iy MACETES AR AOR S B Eeallq bos hufhh AP

4arfiin® acids 83%0 B7cand:40) ia thatexpdrimaht. yTise gpitbpe fortantibodies

545 andt 5P AppRaeL R HErm A RciHS A oG atH Siarth ol SP1
§>egpu’alet(9nd®éu,&ﬁdmr@ %ﬁfﬁ{d d&3si3a {ohe7 R4 49 Jet@z %éw

art, to it elng an 1 g&b anti bo
W‘sleE’TmﬁeammoeamdaISﬂ tb|3‘7eamah 46&0 $2) af tfta’lle)(pErm”@nt 3The epitope

G5 3§ TR R ot S, it o e
BR{ paphdé mdasE ANGPIL8GRhindeadi®y 84 %0 137, 401 88d 42; hiiMan
fasted state in that experinent. [)0251 ] Figure 6

ANGP TL3rmine acids 34 ter, 48 andi42) évthal expeamensyThus,

TRl oRbER a8 457 5% dod s o 3 apofdlEto bind
aod@ndepitohbe withingthé SB1 eadion ANARIGATESB thdtddgludé®lMino acids 34
caused a decrease_in serum chol esterol levels in mce

it 3/end 40 A ANGPTh3t hat  experiment. In that

experijnent 9%\33 only anti-ANGPTL3 anti body 4.9.1

83 WO 2008/8 PCT/ US2007/ 025080 and anti - ANGPTL4

ant i bd024 14T el Botypesecof antitbodiesas.@.1,%.8S; drB.4hb138s 650yland

Xk J@%ﬁ?@%ﬁahmedgmééﬁtdgfjﬁ@%g ol Bt bGreof the
35@pBasetyBbel (8 ohavs redhd8 95 kel the RIGHRS RANHIE, NartPa.0.1 is

a monocl onal antibody in a vol uie of per
gq?élnedﬂGbm}yml ght. The anti-ANGPTL3 anti bodi es

t est { 3

53 75 1g2Ra R pBRARUTE 8T Safumt B ahiaGzh iody s 3 to 3.5

afdysquie M@ﬁlcﬁdmhalfalf@ireéemﬁn af aANgGeh.antibody és Bao e 2 days.
five mice in each group. Fed and fasted serum|evels

dﬁ‘he prediftod Baifdiée "’!/\é?"é‘"h@&@l]r'@@ #ntibedy 4% 8 tgalyisdas
ZI éegﬁgmﬂa.yn Ibgu%r%;?ﬁﬂéﬁaﬁ?ﬁl{%ft.ﬁoﬁfociéﬁél SrR564iEsh
ANGPTL3

[0243] Monoclonal antibodies to ANGPTL3 were administered to mice
to determine if such antibodies could effectively reduce triglyceride and/or
cholesterol levels in mice. In the first experiment, 8 week old C57 albino mice
fed a standard diet (“chow-fed” mice) were injected with 30 pg of a
monoclonal antibody in a volume of 10 ul per gram of body weight. The anti-

ANGPTLS3 antibodies tested in that experiment were 1.315.1, 4.7.1, 4.8.3,
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experinment, 1.315.1 reduced serumtrigycerides by a

stastically significant extent after both 4 days and
W@2wayps3304 0254] In a fifth experinent, 8 to 10PEEEE2007/025080

C57 albino mce fed a standard diet ("chowfed" mce)

&1 nhauteRLt antieedbdias a8 gRREas A sl Fave Gipere

Oih é&é’d’fdﬁéé?:’ﬁ antibbdg. em.td afdEESted saRirh owlis of tiefiy&tided and

that experi ment weré 35 and 5.50. Five mce Wwere
|mcdestéeplfvmreeraeaswmuaﬁﬁwowtd@)esc;h dose. Fed serum

ar t or Be) B 6 SR SRy HenCE R BLFiORRES 1Rt 2
fIE‘@UPé 3 ghfov@f@tj m@tenenrgweeud@h@vas laﬂeF'f@W@@ysLﬁ raice
Figure 1 hows serumtrlgycerl es after four

aa@mm@redja@a h 47 de4.8.8) 4& b anti-dH. oWhemantifady 4.7.1

an??g’gdﬁgg’ @&3@6%%@%&%5%0' %ée ceggser uwg%r [ 8b0t "

addrainisterad thathe mite sepagatety et:v ddPnankd /9. 182k g Atifo@Canti-

{T’?Ngﬁ’ﬁé Bodies calses A SRUAch ?ﬁ'giﬁlqaﬁ} SecEssR o pomm
Wigh@efte em{ i In #E1eBWte! A BOmBEREd TRt

mtriglycerides were st reduced ter seven
dagrainisteradcanti-KLett hﬂdthm ekpdiiment, howedermpneyof the &i-

?@&ﬂ%@ﬁ&éq&? d q?ﬁ f%gtr%%te iR qefg@gtyelgglcggﬁe S8 mice

GAhé 'Fé’éi@dts@atBaWﬁ fa&d Hﬁﬁ@o&;ﬁﬂ l?"ﬁ balsBy 8RNMSIRasaflin §érum
seven ays. [0256] Fi gure shows serum chol est erol

|te|gb10§rlde| Iwed%ln fested EUCQvlft tlnat expeduentinount s of

"1 cor0Rg) Figtite 2 Xho"Rn ittt SABLTSbue it four days.
dh rmidgermtinkinisteRdmoBke.1, 48A1V‘®82®01890I7&3ﬂ(hnt| KLH. As above,

PCT/ US2007/ 025080 or 90 n? of antibody 5.50 had
i eeRarate peakesel antthady 4 év‘é‘ﬁée testeq intthat exagv@ent Again,

'\élpﬁf thgjagﬁﬁ)% 641:5%%5%8{4&%8&%5%8 téec?fé Qé Ierggerum

ant | contin ave re
srrl‘rallestetutllasisrmmldesmeﬂwe faﬂtmtesmm'ncdapared(to mice

ATt ARBSEH. Bl xR i Be b SO HeVRp ST B g ANt
"ANGF*TQ_YiearﬂﬂﬁfhlééJHﬁ@séd)a%\éPééb‘é iR A@IIEsterol levels in mice

hyper chol esterolema. See, e.g., Piedrahita et al.
(ndbefagtedstatmat | . Acad. Sci . USA 89(10): 4471-5; and

dot or iR48| 1 e ebrO BB R i el Gy atbino mice
AN TR cead with B gg oﬁarmﬁhéélahﬁlsdrﬂfbddel&ﬁ@ wlumel & 10lgl per
| evel s in ApoE knockout m.ce, the fol [ ow ng

et ohkedy Waighie AndirANGP Tt artibpdyi 4 8. %waéltgﬁted in that
Ipteffert! AfBARKLH antibody was administered as a control. In addition,

énti-ANGPTL4 antibody 14D12 was tested for comparison. See, e.g., PCT
Publication No. WO 2006/074228. Five mice were injected for each antibody.
Fed and fasted serum levels of triglycerides and cholesterol were measured
after four days.

[0247] The results of that experiment are shown in Figures 3 and 4.
Figure 3 shows fed and fasted serum triglyceride levels in mice administered
anti-ANGPTLS3 antibody 4.8.3, anti-ANGPTL4 antibody 14D12, or anti-KLH
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knockout m ce (Taconic Aninmal Models, strain

B6. 129P2- Apoet mi unc N 11) were injected wth 30 ng/kg
wa@eisARBH 30 ng/ kg antibody 5.35, or 30 ng/ kgPCT/US2007/025080

ant| body 5. 50 i ntraperitoneall y ~Each nouse received

aitioRe 08 PbeantaaH reiod Yo in finEiriHe eyils by a
Séiéﬁléﬂdallly @tgmfwarﬂl exfefh\tenh Botéd At fé&@é&ﬁil@é ojntiBY&Y $4D12, on

were determned in each nouse at

(tbewtherj kand, sayucerhgerm mgly@nd@nl@vgé)byla stgtistisally sigsificant

f wn in Figure 19.
ﬁ?ﬁ% ozw? ! %@éq gﬁﬁgg{d{@gteﬁﬁéﬁm%g ‘'yceride | evel s by
36% byodag] Iﬂiguﬂ'&afshbwétf@tilam faswdssérnﬂﬁchdﬂegtwbl lé@&Is8n mice
but di sappear ed ay 12. Antibody 5.50 red
A AN%PTdanybgqy e@,@b@ntuampﬂrﬁambody 14D12,

Idéf'ﬁf KPA. fb%' tGd ) éjrﬂy4% y it Oée% %Eﬂ.um%rbcgﬁsterol

yceri es remai ne S|gn cantT

deyel?.by 4 @t&&@ilcdwts@mdyam é%&enadthmu feda andhfastedanicer Antibody
| t hou at red i on

L@/ﬁ@&ﬁ/ 170/ eEIE?n% e uFﬁ tseQ'J{B O %ro\{\%Y&?s PY]@ StatlStICa"y

ti body 5.50
%ﬂce ?&ﬁrﬂﬁéihfestero {P?ét@gé @ﬁenﬁ” and
cont i {0249} lo thedibicd expenment;rﬁ whek @id e.sm albinevice fed a

R4S AL Eh e ikt ikl 3 B0 O e
raﬁﬁabbay i BQ¥REME I oAt pdiQta RS0ty WBIghe. Thel AILARGPTL3

both séerumtriglyceride I'evels and 'serum chol est er ol
|aav@pdlei&ieﬁtamn akexpexiineniongres4 301 8. 3mend 4Ple cAn aati-KLH

S
dusD 1DwhBeestedrfgecomphfisbn f & eﬁfmlcba/&/e@nh]d@@for%oﬁ@ntlbody
2008/ 073300 PCT/ US2007/ 025080 L. In v

it

dead and fasied sRrwm lewsie of biglycesidesng @@'F%terﬂl\@fﬂ@easured

-[%%Q % effect of nouse nonocl onal anti-ANGPTL3 on
activity was tested using an in vitro assay. To

obt ai r[025’¢11]-'[':tm1nbﬂultsrcddhalteekm,rlmeﬂﬁmefmom ingF-igutes 5 and 6.

t
Eifve shotaeqend Tes By PR aoE eI At HOE Shve du mice
\‘a‘%ﬁﬁlﬁfstér‘éﬂm 71 1208 3DAA. ?nFﬂﬂﬂﬂgaddjhnW}@JP-l aAﬁnIﬂQGP'TEMS

LAG tag in the I'RES puro plasm (C ontech, Muntain
\arérhod@s)4 8[Dasd B.oril mysed restatistigadly eignificard\lecrease in serum

B s Rl N iR R o dnfte o pha RRBELIER 1P e of

@ﬁtlB@ﬂyQﬂ 7. |1ltB rSﬂﬂ@@tr@V@rfde@hhttﬁéﬁétts’(ak@méy bgee, in part, to it
Car | sbad, and 2.4 y% /' of puronycin Cells were

Qﬂﬂﬂsﬁﬁt‘@@zﬁrﬁﬁt'ﬁ@ﬂye‘ﬂblﬂ? sapredicieghalblife in serum of only 3 to
3.5 days. Anti-ANGPTL3 antibodies 4.7.1, 4.8.3, and 4.9.1, as well as anti-

ANGPTL4 antibody 14D12 caused a decrease in serum triglyceride levels in
mice in the fasted state in that experiment.

[0251] Figure 6 shows fed and fasted cholesterol levels after four days
in mice administered 4.7.1, 4.8.3, 4.9.1, 14D12, and anti-KLH. Anti-ANGPTL3
antibodies 4.7.1, 4.8.3, and 4.9.1, as well as anti-ANGPTL4 antibody 14D12 |
caused a decrease in serum cholesterol levels in mice in the fed state in that

experiment. In that experiment, however, only anti-ANGPTL3 antibody 4.9.1
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The resulting cell pellet was resuspended in fresh
FreeStyl eTM 293 nmedi um containing | x GPS, wthout

wEosnysdn) at a concentration of 1x106 cel | s/PET/US2007/025080
Fol l owi ng a 48 hour incubation, conditioned nmedi um

i antiatiabThadiipody 4712 Catied helars s it sgrum gholestero
Uetels it%ide i SRORIPLAEL i Vi Ly in-conditioned medi um
was assayed ding 200 no/dL Intralipid(r)

( Phar n[@esa] (4] %ﬁj fourth exmgrlmqncl fiweek old Gl albing mice fed a

CHRRGa B afidley mIGTHER B RLORG 2 B34 STadhePha

VErRibod§TIn iangsl beieest €0 uBﬂ& grSﬁmSi l86dy W@fg?ﬂhah‘e&&rttBAWPTm
2 hours, 4 hours, and 6 hours and frozen i med

Antiborigs tested indbahoxpeipenbwere 2. 1,L‘p1LS%dnd 1730aeu31 5.1,

{‘Fﬂbh!“i‘ Wad ﬁié?ﬁedAn faﬁﬂ-}%fﬂraf\ﬁbbég géﬁrﬂﬁ?s?é'{go% EiBntrol.
evels’usin ['ut ed condit oned ne I um an

dihereivwere fwfe rhicd inleakth grodip. Fed @nddfadtelt SstuniewelsFdt

| evel s were determ ne

) . urs, 4 hours and 6 hour
Jggla/gead%pe@fewawea\maqy{ Yéaﬁ“OUS{g? 8 fays.

Ri ch
ant i bogl es}*%e ﬁééﬁtﬁ?a fltiz%le%\%lmém ﬁgtwi"?ﬁ@g’e |7n In that

\experinergay. 11 rdducact serumytrigyseidesobyl at stasticedly . sigrikicant
in vitr a for LP t|V|ty neasures FFA | evels

4t %&ngﬁ%&@ ¥§ and S- Chenmi cal USA, Inc.
Ri Ch nyagds4 MY a flﬁ‘i‘fé&béﬁﬁlehﬂs ﬁ‘ﬂ@ Welek @!&Wam{&mlce fed a
conduct ed 1n the presence of r 1M nouse ANGPTL3 and

fstamdardweteh@hgwﬁed nn@)ev@f/enmecm with OLag.p3Hel 18mg, 80 ug, or

R bias BmPR55088' Al YSURE ot uLorraram glipedy weignt.

ATHb AntiANGBTLS. dhtibodliestestell inahat dxplefitnént werth®.35 and 5.50.
results are shown in Figure 12. For each anti body,
fdve mice weig injected foy eagh agtihedy ot geeh d gyet fed serum levels of

Al Baes pflchblowd ) WBFE RARRUE oREHOrBeyg art andiGoven
addyisvity was determined as the percent age increase in
LPL f

ant i - AReBS] the, fes i) ar SerBhed rBishiann G igures 1and 16.
migﬁi@W@ sﬁBwéM@?Jﬁﬁngyc@HGes BRYF fo%‘?tdn@%v%ﬁ cﬁélys%n]mlce

. were able to rescue
amectad \yltbyaaogs ammrdepéadtlb@dlea Si3eand &eblen Hat experiment,

T s 2500 GALea B8 P A P

&ﬁke\rihfe)cted Wltﬁ@ﬂlﬂh@ﬂ{g 0190 MRy ofl aAtiBody . dAdtlB@dy 5. 50 also
denonstrate si I cant rescue of LPL activity a

nd
Jaduced poaHm kg glwprldem afterdoundgys in@iceinjeced vah 3 mg/kg or 10
Ek@ggﬂg AHtiboBY i it JKPRARM M2 'SP 1RGR/cERdBY Wete still reduced

after seven days in mice injected with 10 mg/kg, 30 mg/kg, or 90 mg/kg of
antibody 5.50 in that experiment, while only mice injected with 90 mg/kg of
antibody 5.35 continued to have reduced serum triglycerides after seven
days. |

[0256] Figure 16 shows serum cholesterol levels in mice injected with
various amounts of antibodies 5.35 and 5.50. In that experiment, mice
injected with 30 mg/kg or 90 mg/kg of antibody 5.35, or 10 mg/kg, 30 mg/kg,
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[0265] The affinity constants of antibodies 4.7.1,

4.8.3, and 4.9.1 for N - hANGPTL3T and hANGPTL3T and
wo b@saiBonity constants of antibodies 4.7.1, BECBU32007/025080
.5.35, and 5.50 to the SP1 peptide were determ ned

us'@@@/&é@ﬁ%o&wﬁ%%@&rz (%B%%e? tlggt%,:cgé?vq? pfter four

a9 I9%dd idfete@Withi 90 Pk 6T ARtibaiRt B86I dtBEMY/kg of antibody

quantlfylng protein- proteln interactions using
shb0ontipuad e have sedusrd serwemabelegierotiruesaftasbevgn days.

ff
o ot ur CRLAR A o ThERBLRfy) S EHRE dinganaPTLs
system equir ApoEkhdtkewrmiée on constant  (KD),

. associ ation rate constant (kon), and di ssoci atl on rate
const al¥25¢kBPPE knoghesh miger have 9%’6?@4%@5 ¥elep spontaneous

Sisishelged, S b ogsaFel 0, ol e

f 8tl QIBA BQUQ)EMZX@GREr@\/Zhamg pt ali( f2Q2) Saenceasecsomt)mes -71.

N RRlEST oo ciReer FealTst ANGPThp san reduce

Sé@rﬁﬁ?&&ééﬂé%l%d“fﬁg?%rﬁ‘é‘%@bélggn Ko B kit nh@e ‘the following
BR- 1000- 50, GE hcare, Uppsala Sweden).

aaypsrinentomaspdrfdinedc frbltee)grqums@fselghm-a\teekrcdd WpedE

AL ek R ok BB YR St pgerionnt )
Wéi@ﬁj@bté&mﬁr% ﬁ?lk@bﬁﬂ-i@.l—ﬂtfﬂl) i éﬁﬁb&g/ 5 |95t or 30 mg/kg |

( Pr oduct i erce, Rock
a%r&thqqiyrﬁgw dﬁtfémaefltﬂﬁﬁ%ﬂfYacE%@fém%lSBr@@?lM@ﬂ|0<5\$s|)'1161qt1|96 on day 0

AR B 9.2 IR T 5 oo

- Cled satuna trigipeeridfe Ie&éls\m&mméﬁamlmlyﬁméﬂe@é’ﬁﬁ]ﬁ@d in
Fab fragnment test 200 25 nM

5
18800 muss Beay re i gty d§y§ ga f%mnddyazgiés nM
and 0 g L‘hﬁe 84 (el 6ARaP ir%%ov&rp‘r‘dlegﬁ Fdge Antibody

t he assom tion rate const ng eac
i hPéoedoced setum ﬁ@ycﬁera:gmlenelmstﬁﬁ/csb}odaaﬂedT Hatoadutteon

IOrot8 ﬁk&qﬁm &gzré@b/ g‘gsa%egamecgﬁﬁeg'ﬁ? %&) W y5.50 reduced

%/@dﬁm'l&%bnae%mé w 6046 byt diey anmhaerbo‘imoﬁ@méuet@cpmrough

t he BI A surface.” This di ssociation phase
vigy 8sand S©rttﬂ@tr¢glmer&qswr@nm1@g@@lmﬂqamtlyrraﬁ@c%ﬂypugh day 12.

our f ad025aLARbdd, 538 BEtEed Befith e B Ve K1 737
féIﬂWUIghtthanedLQﬂogMam mbtfamfhléiéd el g8 wBlhé@%enment and
sensogr ams for data anal ysis were generated

dhetredeetinydimneished somavhatdwdayl dg /wmiw& é@ reduced serum
L(?‘fo‘jénsﬁgfog tl%\)(‘?l% Bgt%g&'ﬂm@rédrﬁmed trEd&é’éJt &'&}n gﬁéﬂ%B{%m

omthe b sp ec bin
dewdls lteough day78 hndéuafy 2, tarwltozﬂalgediusmﬂrf ai:@@% ditthe time that
af finj té’ paraneters, including the KD, ko,,, and koff

eHRgEmeEntdyas 8a9ed-ni ned by global Iy fitting the
associ@bk@[Those results showed that antibodies 5.35 and 5.50 reduced

both serum triglyceride levels and serum cholesterol levels in ApoE mice.
Antibody 5.50 was more effective at reducing both serum triglyceride levels
and serum cholesterol levels in that experiment, which may be due to the
longer half-life of that antibody.
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and di ssociation data sets to 1:1 binding nodel with

mass transfer correction' using Bl Aeval uti on Software
wO/e08i0m30B. 0 (GE Heal t hcare, Uppsal a Sweden). POR653007/025080

Affinity constants of the 4 7.1, 4.9.1, 5.35, and 5.50

et ernined 42 Yitgp Paainisfton At fenodighal Aniiifis e

was coated WNGPILR3aNti - m)use | gG Fc by coupling 90
pg/ M of I nmunoPure Goat Anti-Muse |gG Fc (Product
No.: 300261 Thesftast OnguserraonmoaallaUByAN@Fe |e3©h||-|d°L activity

B&%&Sﬁ%eéé]%ﬁﬂbéﬂt car €, p&pgg{g i g\%f%ﬁ%&? media,

aHBEK29BF gells (the Hreé@tglem" %mxm’égs@hts’oy @Inbﬂ@g@h
Bl ACORE chiy surface ){ i njectin the anti at a
t Calsbad £C01 wete prangiactadWith anslel em@asemmtpr 6AMRKEIng

dbﬁ%@?&g@ﬁgﬁ}ﬁ\?ﬁﬁ a CRLRinaf PLHtée%g if tﬁ@ﬁﬁ & ﬂﬁo?ﬁé‘smld

WEere genera |nJe
t (EoBtethp dulndaini View, G;Pe) BI ACORE(r) 3000 system
havi n ti bad d chip surface for 2 njnutes
oo Tichel Transornes Salls were B rhseleRtonmesiandF reeStyle™
0 .
%3 Eﬁeténﬁt%nécﬁﬁﬁﬁ(tsmi@zcg Bm G‘thetrQQu@'\/Mé_ 5 pl%ZSrT%'\ﬁ/ltéHV{mth‘

awdh d lenemcmrmsmqpe@ny@n qalmmlnm(:tn\utregem CadsleadyiCa) and 2.4

TR PR FieTsis il 580 poytd ik Agpyoation.
tTRe redUliidgexll Fléllét' Wi Flébtﬁgéﬁ@&mﬁﬁgsﬁ?ree&ylem 293 medium
buffer (Produc - CE Healthcare

Umjggmmmm w@hog; mrgmy@g‘n)@’t@rcqr}q:@ntratlon of 1x10° cells/ml.

T T o S S

dhavostealt from thbasdls VWStnbusetﬂurtsmd@hqummd treen frozen at -70°C
dIS ociation rate constant, or koff. Prior to the next
i Witd4SPEn, the BI ACORE chip surface was regenerat ed by

30 sodSadel RF AR ifcomuioftt R e sca By ding 200
gagailatrechlipid *s(Fharmatiang Upjehmiori2gpbtGlucosk) dinitg/ml heparln
PR Pb8 o Sefmd Becar e eR SR Bl P Bu oS &
%Bdcﬂt%he‘izpmékﬂdrﬁ ihad mtidinolasd BferPihclibated ot 37°CH Sarhples

5.35, and 5.50 surfaces. The affinity paraneters,
|\Metaﬁaiawg5te|deat©hou@1 4 howrskand 6\nauie endifeazen immediately at

a0 raFardvy8REbptorhéd. EPLiHRafRE R Ablfly TS pseved

tfbam?Leuctmy b«yqﬁegsumﬁg FEABbGES asitig amdiftréd \o@hamoned medium
Ver si on_ 3. Heal t hcar e, F?Sal a vaeden)

il ¢@§lﬂﬂss°fo1f 2 hét 18,geté, e BMORRA IRV b’V%f@ determined
CRERBG; D 00 RORLIRG o WG A (RO B us,
Tabl, Bidhmandj Yally affinities for N - hANGPTL3T.

[0264] The ability of monoclonal antibodies to neutralize ANGPTL3
activity in an in vitro assay for LPL activity was also determined. The in vitro -
assay for LPL activity measures FFA levels using a Wako FFA kit (Wako
Chemical USA, Inc., Richmond, VA). Separate LPL activity assays were
conducted in the presence of 25 nM mouse ANGPTL3 and four

~ concentrations (0.8 pg/ml, 2 ug/ml, 10 pg/ml and 50 ug/ml) of each of 5
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Anti body KD nM kon M'sec" koff sec" 4.7.1 49.5 1.85x
10 9.15x 10" 4.7.1 77.5 1.16 x 10 8.99 x 10" 4.8.3

wozmwmtmx 10 1.90 x 10" 4.8.3 251 1.09 x 10rPQr/¥S2017/025080
4.9.1 45.4 1.31 x 10 5.93 x 10" 491551.33x

&@%B@% antigedidslamtidoe ks 4 880 g | e w1702
4'ﬁhé3 résulteak8 shoWexihGrigure 12,1 Fbt éadnh éﬂﬁbd@% rﬂaLﬁﬁb}hzﬂr@; activity is
4.8.3 970 2.23 x 10 2.16 x 10- 4.8.3 450 6.00 x 10

xergonstiated by, tbelarrt@oﬂyf azsalltx ta (nasease kPL@clivity, ig. 1to “rescue”

i oo Ehilion Gy FRGHT L. RéStund B uidvatPhistfiet s e

l@ér&em%ge mc)reaée'li’n lPlGadtlvﬂyG}che [iﬁesgngé 3?* bbtH ANfGIQTIlS and
5 x 10

1qp-t|-A5I%TL13 agt@o@grg{ati\@ tp I9|§L ,@ct_p(jtygm the prgsence of ANGPTL3
Zﬂgﬁé.oﬁ%épgnfﬁgé Q§g@@7f QP80O8Q 3% 1 ladvd Y9 7)) were. able to rescue
i bodi es

phar macoki ne certarn rmnocl onal
ddell astivityNGPoLSr Fp(OfZ,?dEpeTxdlrcgabeItlnmneomd:mtration Th|s result

ph cpki netics of these ant]podi es i badi.e
gttt flossaipasties wef ablo resewé FBL activty by
%Utﬂln%h%fﬁﬂ(#ﬁlﬁ% atwlity. 1h@ohfrst, %'niuBSBFﬁtﬁE Q%I@Mo
|ntraper|tonea Injectron, at a dose of rrg g.
Alermorstratesigrificans rescie at kL iactivityand a:s::suchmemee& as an

V\B{e %I ed zimd seﬁu was obtai ned. The | evel s of
dNEMAREIANC EBGdy present in the serum was

det er fned Bthdiﬁg’rh’ﬂlhitg df hehocisidlrdntitisdies ihSPANGPTL3
capture ELISA to standard curve established usin

ser | al [OaﬁﬁhThQ)ﬁa‘lrtbtv constanisref antibediay 4 hat 4.8xdsand 291 for N'- |
DASERALITL R hARPHEET bRy Hfe MR NSAARL Y Gnfbbes 4.7.1,

desm (3030 amu Esartpltlae GP TTpeptides wete detemmirhed aemg a BIACORE®
ur 3 13 (b%éeﬂgggpé ppsaPe tvblgdé)n)arﬂ;aecgﬁSShE%SSOOO is a
real-tlme biomolecular analysis system for detecting and quantifying protein-
protein interactions using surface plasmon resonance technology. The ‘
following affinity constants were determined according to the manufacturer’s
instructions for the BIACORE® 3000 system: equilibrium dissociation constant
(Kp), association rate cohstant (kKon), and dissociation rate constant (ko).
_ [0266] Affinity constants of the 4.7.1, 4.8.3, and 4.9.1 antibodies for N'-
- hANGPTL3T and hANGPTLS3T protein antigens were each determined as
follows. The BIACORE CMS5 chip surface was coated with a protein antigen
by coupling either 10 pg/ml of N'-hANGPTL3T or 20 pg/mi of hANGPTL3T to
the chip surface using an Amine Coupling Kit (Product No.: BR-1000-50, GE
Heélthcare, Uppsala Sweden). The association and dissociation phases,
which are used to determine the kon and ko constants, were generated by first
injecting a Fab fragment of the antibody (generated using a Fab Preparation
Kit (Product No.: 44885, Pierce, Rockford, IL 61105) according to the
manufacturer’s instructions) into the BIACORE® 3000 system having a coated

“chip surface for 2 minutes at a flow rate of 30 pl/min. The concentrations of
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in vivo, antibody |levels were determned in the mce
described in, Exanple J, fifth experinent, at 4 days,

wQ@2abapz330@mnd 12 days after injection. The | eveP&T/U82007/025080
anti - ANGPTL3 anti body present in the serum was

- Exb oA WairetRadn 508 gD R At Yoy, 12.5 nM, 6.25

CQNO8HM a4 '50625)ﬁwrcot7é;%§/nmn ah8® sQr uméf\ﬁﬁecqrg;hffmas%e\ﬁas used

by comparing to a rd curve establiShe sing
s@rddbrrmrieuthemooiatlohefamacmsiamh botigh tfFeltowing®ach injection,

to.th t LI SA.
Eat eagmiadt waS RSt Rinde oroigih ARELH. B puing

[ QWG(DF{E"HB@EP' B (Prédict NP EBRITUG 1 -eaeG@H\éfanhaare Uppsala
Figure 17. I'n that experinent, antibody 5.50 had a

| Swgdenhtﬂrfs miruies ever the antigerahab semplex g6 the BMCORE CM5

L&ﬂﬁ%&'g@% n%glsgﬁ&gﬁ{nﬁ‘@@%@” vg%ﬁg dotpgzgétgﬁ?ﬁie the dissociation

anité eoAytaht, 37 Ko PHior Bxper hew injediicn, uhe BIADDRE oM Surface
J, and as shown in Figures 15 and 16. [02751 The

pWas negengratad by injecting 1® arVidiCliata flowsate of 160 BBmirafm 30

) TACCRES S 17848 G B for B

csutmrmuh tth@mo Y\Gﬁaéwicﬁblﬁ‘dlﬂ'@cbrbﬂlea@ﬂa bélfél#erm%l}ﬁa&:e immobilized
EL| SA, gerforrre (

as described in Exa The
cwitle @ﬁvwaierts evsls ghtiniaiatpd; proteies) fg@ngﬁe\ﬁ@@ %m@fﬂmbwémg
BIFRIRGIA 13, 408, AR SAICKE, IHARbABHIdALRSS, including

i thied<d, eqn,lankafWaluuwmre rdeterrmaed bbcgjkyba:ibythng tha_hS#ociation
' er i ant s 5.5 1 ha

n ézgat ex $ di g}( ? 90 .
15592430 aﬁﬁ’?@éﬁ 1IO Bg o Mags dfanster correction
%ﬁlﬁ@@/alnﬁbﬁ Sokt V«%?e \:‘é?’sn%ﬂ‘% b G‘E Hbﬁﬁhtﬂtﬁbf Uﬁ?‘é&@ Slveden).

ant i . an’ t

odi es wer e | onger t
hal f - | [026%] AfflnaMtQODstarﬁs OBtWZn‘d 491, 5,35,aridch S@emndibodies

t el alent to hother n,t
BRI SER senticEiiRniere fadfiitieMitia b (i, TheBIACORE
USSP s o Gt SHlasIo 5y cpin 50 v

1
WRiSmypwaRRrer Gant ARt Msise 9IG B siagt oz, 31 170, Rleise.

TAOHE . o1 o5 REPHHENIFR Bl CE 53l B Bipiing et (Product
zng Igsmgogo*;_am érGE/ég’reeﬂthgarer Uppsata Siveaon) bTtiam b6y s then
{
rr@;myre@r@? ineyari-apuse 1060 o MABORH FhiByurace by fiecting the
ggrht 2Hidw Datg%f @er{ foridtesdt.  PRéa88bciafib AR
pept| EQ |

) and w t hout the N-term nal
Sdl§$ﬂ?dlat[m"pphd$98 whitle are ghed d:chdetemme kbl and kgicomstents, were

ant| bme?éliath érséﬁg?ctsm e0%|?1 Ps tilpg u@@@%élﬁé\%ég‘m%ﬁo system
(wa\ﬁﬁg)uh dnfiBobly-coated chip surface for 2 minutes at a flow rate of 30
pl/min. The concentrations of SP1 peptide tested were 200 nM, 100 nM, 50
nM, 25 nM, 12.5 nM, 6.25 nM, 3.125 nM, 1.5 625 nM, 0.78125 nM, and 0 nM.
The injection phase was used to determine the association rate constant, or
kon. Following each injection, the SP1 peptide was dissociated from the
antibody by flowing BIACORE HBS-EP buffer (Product No.: BR-1001-88, GE

Healthcare, Uppsala Sweden) for 5 minutes over the peptide-antibody
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term nal signal peptide). The heavy chain variable
region of antibody 4.8.3 is shown in SEQID NGO 21

w@ 2o8l0733he N-term nal signal peptide) and in SEQ/UE2007/025080

NO 22 (without the N-term nal signal peptide). The

phiex Bl he B GBRE G5, Ain DitalR: i iisioCiafignphase was
p@é&d ﬁﬁdet@ﬁﬁmé‘thﬁﬁﬁbé&lé@n %ie Q;Whgmvtortm Eribg totHEhext

gnal etl%); heavy chain variable region of
almeom@aytma B8 OBEswmmurfracsa@s ©Bgeoerated(am rnlectmgéo mM HCI

G Terate 31 ROF L RIR ke S p &t SIACHRE Rinsdbrams for data
Céwm?s.g%ra?eﬁerr@wd%y @ubt?é&tin@QPlé rﬂ)ngsﬁedlﬁb 5#&@@6 ﬂbme of a

1 (wvith tthe N-term nal and
i nefereqce luN@cea‘Qapt@wngmwvalm Iewele:qungelata mause IgG) from

SR Gooaih R B e i it Tne e, A0

sé gflesp e dﬁ‘-lhlt @i&@am@te‘ﬁEanDdN@ tHeAK§, Wioh,hand kihailues, were

N-term nal si peptide). The |1 ght chain variable

régfpanined tahg? Hyfiglnwhe§5§ﬁ@mon Rndetis$oriakipn data sets to 1:1

(g b AL Al ) o Bl BB v

MenzssyéamemD(lGEHeaaﬂhbaré eg?pﬁglismn?gﬁysf ﬁo i's shown

Iaﬂd i S 0gg @%% '%@f(‘gﬁ ﬁ&ﬁ"m?%@fﬁr%wgﬁg‘}a@?gﬁaﬁ and 6.
g&ﬂ dftib cy‘ﬁ/ak'tg E%ql Duﬁoc‘!&%gén?& ?m{]?é!ihtﬂ’t% fOF c8EN bQPQﬂment

IS S e Nterm na
sargr&ﬂovpeptlde) and in SEQID NG 70 (w thout the

o UaoaBo) Tadlbt, AFBbody inis Qﬁﬁgﬁl\%ﬁﬁgmeavy

chain vari alfl gntilREyR, MRNKL AT F | ko (se&§- B, and
4.9.1 is sh W71 1n FT0Rg 6. J.U 1 X PSS ENGIF §eﬁ)ue ce
for the he %7CIIICU n 71?5 ab j fd:)?,l S 3 oWN

(SEQ I D NO ASen pend ¥ heavy
chai n vari af AL hwﬁm’ﬁj $i grzl denwz' eis
shown i n Tahl 4n873 (QF(25b NO| 1599 X 10p2 7812 78 X410 ghrrent
of the |ight| 48din vi#5.4bl el #ekfi ¥18° of | 593 Ml ek
4.7.1, 4.8.3,4.81d 4.|%68 is $h@@xi10’Fi U834 £1.0°The
consensus sequence for the [ight chain variable

regi ong2i7e] 'Féﬁlé sshﬁwnbééﬁgrﬂrm@é%r ﬁ;&NGﬁmﬁsTconsens us

sequence for_the ain variab reqgi ons Wi t hout

_the signal rféﬁlbpdy ikKp @‘MWkanWQBDe) 7k§ﬁ§9<3__l1)% NO:
34). P. Humadi.zati or) 4F.3cer | 476 xabdroc| pAH6 mN0i°bpdi es

agai nst  ANGATZ3 [ 0249]7 The| §abor0hg pe@IxqD™
describes higpgizat gyl anp bBodyg®. 7| 2.16 AqbrPbpdi es
4. 8.8 4.9 148535 om0 AW ob$16* T AR 1BETAN zed
4y7 1ei szef,ﬁ:-'g-:la r4§ I'F 1Y) TF.IQIQLXCJIJOSICI DBLQQ )‘(“10‘3” I boay
C | 9.1 452 1.72 x 10° 7.77 x 10°

[0271] Table 6. Antibody affinities for SP1 peptide.

Antibody | Kp (nM) | kon (M 'sec™) | kot (s€C™)
4.7.1 26.1 2.09x 10° 5.46 x 10°
4.9.1 46.1 1.69 x 10° 7.78 x 107
5.35 1.80 8.35x 10° 1.5x107°
5.50 1.78 1.08 x 10° 1.93 x 10°
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"hu4.7.1." The hunmani zed versions of anti bodies 4. 8. 3,
4.9.1, 5.35, 5.50, and 1.315.1, are referred to as

“M)Mwamama}" "hu4.9.1," "hub.35," "hub.50," andPChtsS2007/025080
1.315.1,". respectively. [0280] Human framework

regiong for,each of the heavy. c nd |i

ar e seﬁect eff YV&P argg?cgﬁnpg %%ﬁ%‘ﬁmg%@ﬂ%%% tibodies
human franeygainst ANGPTE30ased on their honol ogy to

the nouse framework regions present in antibod

4.7.1.[0Pre] Eelo@&remnﬁmmiwharrambneh@e@ftbﬁge@négodies

R L RO T v
e i o et i, SO e b

. At thertinae poita iydieategdn fiigierecbt ithe snice meare bied gadsgaum was

S8 DR PR TL S350 Bgdhe 1684 was

hde’termm By dori:plaaagynterbajetemnedﬂdyeantlbegiymapltwr‘erﬂrlﬁA to a
Pol ynuc] eoti des

| SgHardeHve estatiRnedsngisenal dibiots Bhite 4B aody that
| WBE M Aé(?tlgtej dﬂ@dﬁ&#ﬁ{p@@é rfgs aH]BBd BAERYE E:LhSA Tr'he antibody

di ver ramewor kK reqgi ons for

céeptare E:'hlr_SAs wsws perfgrhedasrdescsibedfire Exathple GasTI'aa results can
umani zed _4 i light chain variable region |library.
SREMh F%e 37.1 heavy chain variabl e region

i br arpozarB]in '?d%t&rﬁwu?«ﬂ@tﬂé’%éﬂﬁﬁ&%n&%@/ M ADHIRES38 and 5.50

humani zed 4. ht chain variable region |ibrar

afne/:v,cv cﬂﬁé@odnﬂ@/e&s weagéietmpe@yn thectnige dﬁsqlbﬁdngil%@mple J,

2 T displ
Bl ST AR a2 e R R R B el o
&arﬁll ANGPIHLB ANfPodly prasein imﬂ@sé}u& wasmésemﬁmbdw amllbody
to select for high affinity scFvs, The scFvs are th_(Fhe

esanterskllSA UspRUBFeMbiaRtfvman ARGRT k%wcoggﬁcbekates
atf,c;r{c'é'n'irﬁtlaﬂ‘yf %t.ba It 1 Sk @lgwerfgrtnmg yconwaenqg toa

heav arn varla e region an vari ab
rsignda]rdocﬁurvé estatished elsaty eehéldllutleus bhtldeesarhmamtrbyady that

45 Biecieainufe mouse i Ho RTAA EORUERL PRol eohbi)s were
%@rrérﬁfécﬁgsﬁeécﬂ.ﬁbd/inVExamsté @ty e.g., reductionin

serumtrigl %cerl des and/ of serum chol esterol in nice.
PEG i s[027#hthe desuiiscafghabexperiraentearershaven o Figuoip7. dn that

iR 30 RIS B k89 05

d'ﬁﬁ@ [ariges haffflifé cbirelméd inath tae inéreastd bﬁd}acyﬂmiﬂu’b of antibody
Affinity maturation of antibodies 4.8.3, 4.9.1, 5. 35,

55.§0 commeparedda sntibody §. %’%'%@ﬁr@’@?rmﬁm@%ﬁsﬁﬁén Sxgaiple J,

89 snORfl e S 44 MR 70T LG el 3151 can be

car ri @298} The pharmacokinetics of antibodies 4.7.1, 4.9.1, 5.35, and 5.50
in C57 mice after a sihgle injection of 30 mg/kg antibody is shown in Figure
18. The antibody concentration was determined by antibody capture ELISA,
performed as described in Example G. The concentration of antibody in the
serum was determined by comparing to a standard curve established using
serial dilutions of the same antibody that had been injected into the mouse in
an antibody capture ELISA. In that experiment, antibodies 5.50 and 4.9.1 had
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usi ng the sanme nmethod. [0283] A pol ynucl eoti de
encodi ng the heavy chain of antibody 4.7.1 is

wapetzedd t o random nut agenesi s, e.g., Uusing PCT/US2007/025080
error-prone PCR Error-prone PCR was perforned using

E%?Q’%‘E’S%I\{%y g‘&éﬁ’%‘&f‘f EBP%)&?S Nﬁ}%{'}@?es' t?\gﬁa,\f lives of antibodies

B0 At 4061 wWerd rideteham e haRhedd of“alﬁ)mbdd?é§ be3y g 4.7.1,

encoding the light chain of antibody 4.7.1 is also
swhichover® approsimrialyrequivaiaekioseach gther u*sthﬁg experiment.

e R RART R e Sk SEBES SBRlor¥ ABtokihidiay

(éiﬁdl@él@@ﬁl%md werel@gtdater thanh the Gmalk bfahtbddie4.9.1, which in turn
manuf acturer's instructions. The randomy mut at ed

heas greatar hasuihprumaxafiantibady 4 hé, indhabarperiment ed
li ght ~ch |
) 0% QT Sk e i sk 0 el Bt

[ 0285] The ANGPTDL3age d| spl ay I|brary is then screened
agai nst_th

Do o2TBEThe ey shatn s g dieln PaRgbleTBRIORSdif antibodies
af, f7I '4 S’f309,"_9’$ 5 E@eaﬁe "_5"5? Ve LBESIA e?ﬁ@‘héa” chaln variable

sol u rm and ested for target affinit [or in
vnegrcm okantitaidyz4. ﬁg1 sahavwyin SRQ Ili)eH(Dy 1@h(awtln th@fNWJmlnal

2008/,073300, PCT 0
(el AR af e o dfan g wifel ABe i tEHBR 880 peptide).
SHhd RGhecHin wahéwe&eguo@péf&maboaw ¥ HeB sBorEnSEQaD NO: 27
full-Tength 1gGs or as scFv- and tested for in

viwjiy thetN-Jerginaksignal pegtide) iaod Ian ABNO: 2Bdmitbert theN-

6
PR SEpThRER G Fidhonth BhaiRarBRleglOtt P a8 L .01
034550071 bﬁSEGbeD/BIO 2 Bjwitipihe R-teirhinabsigabl peptide) and |n SEQID
hunmani zed, Wi | e the above exanpl es d(ﬁscr
iNPe P2 Wit Bouwet tarminalsioae] peRtidelo gt kghsichain varidble region

ﬁffdrﬁf'&%z% 833k %%WFEQEE%@W@ 29NdithRe! I‘?’Tﬁ ﬁali sr%gnal

ects of those anti es in mce, one ski
tpeptide) andih SEQJADING: Sﬁéwﬂgoutthetwraernmaatsighalzpergide). The

Tisean i vafiebBiientn Sriulosy X S Hewh tiafBRaNg; 23 (with
Sthalhwérmnﬁm emt;m ﬁéﬁtﬂ%‘) antn BE@MIS-NOhak (RRASLLRHEI-té Fninal
based, on the observation that human and

reigRal pﬁn@dreLsTbeélgbt/@ln@ﬂu\@i@bie regierh obantepdy 481 issshown in

R L3 1t e 3flaLfH] itlog) Bk h 30 1pgyo: o2

aatiiBLEthd N e iminad sigpias pe P T LTheshed g efndititvariabie reglon of
am no acid sequence identit r"i/p Human and nmouse ANGPTL3

Aol ar-25 iR i SE6H HaNOSES (withitha Neleamingl signal peptide)
Gfn Seclic R R B8 kbR e B8, T g cran
AlsEable8région of antibody 5.35 is shown in SEQ ID NO: 67 (with the N-
terminal signal peptide) and in SEQ ID NO: 68 (without the N-terminal signal
peptide). The heavy chain variable region of antibody 5.50 is shown in SEQ
ID NO: 65 (with the N-terminal signal peptide) and in SEQ ID NO: 66 (without
the N-terminal signal peptide). The light chain variable region of antibody
5.50 is shown in SEQ ID NO: 69 (with the N-terminal signal peptide) and in
SEQ ID NO: 70 (without the N-terminal signal peptide).
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a simlar function as nouse ANGPTL3, as denonstrated
by the ability of human ANGPTL3 to raise serumlipid

wO 2008/0%330hen overexpressed in mce. Koi shi etP@l/US2007/025080
(2002) Nat. Genet. 30(2) 151-157. [0288] It is

gener recogni ze art that njce are T
Pout 1 neey7IAEBReRBSRLatine adWatie Y ValetiB BoBns sl angihedies
epdi 4igssamdnd. gl $§§ﬁ@®nhﬁlﬁg]JreW@JtTﬁé té&h$éhsus sequence for
anti bodi es. For exanple, neutralizing antibodies have

e heayy ghainovariabie r%loaﬁlﬁal§@§§@wmﬁ%di@tlesl\10aaa The

GPEPTE S8 b Yo he 88y EndinvarBbltrdiondhuindtitdsigna

4fp8iaé-i94Rowan Tabmnrqseaeto O: 26)002) J. | munol .

Met hods 259: 149-157. In the |latter stud nonocl onal

ant i bd@2&8] Am a{'gmﬂ?@f‘P afl thedight gbain \Laflﬁ@lﬁ\éﬁgéo'ﬂ%lpfséﬁt'h"?ﬂ'es

|4L¥ ]I84Oéj§fér?d 8% 18 SR wﬁ_hr???%ﬁgl‘lsle TRE86h8Hus sequence for
I'e's were cap ab ressing

lthe diglot MG/baabldaerelgrtﬂmechlsmﬁlhmrr&SEQIID N{pxdiﬁ;e The
' m ce. one skille he art

[ d-t
Soneputis semieaRdor e i sk afine Tegpsarinai g signal
Heghl i€ 8howh i TERRO?IQEY IMNG ! €S against human

e treatment of hurman ‘'nedi cal conditions.
94 WO R008/Hmnadization ofzeotain ptasoclonaboitibodies agairfst
Seguences érl:jaqg/on SEG@ Sequence |ID NO nouse AN

G PTL3 1 VPLVI ASRVD PDLSSFDSAP SEPKSRFAM
(ACCGE[QQ WA d-phdtbedl Aesdfib&&huiidhizdddnNe? antibody 4.7.1.
| FKLNI F P 038941 SFYDLSLRTN El KEEEKELR

WQWSMWWQS %0, End ER 1RTIAcapRemaEmiced Ry the

W‘Eﬁ @%@&%é@@%@%% referred to as

EAETZNTEQDe RLRARESHWE BIRE!ST 3EWKodiesPRAIFNEM. 1, 5.35, 5.50, and
NVYCDTQSGS , PWIL | QHRKD cs HETV\E NYEKGFGR| D

CEF IR 8 oIS GRS 818K Efhus.50,” and
_ ﬁgﬁéy I P GAL PEHTDLM FSTWNHRAKG
3G CGE NNLNGKYNKP RTKSRPERRR
POEFN HunMah Keshkéivb tkQreFionaMdGeach of 2hévHeaky Eh&id and light

Cg?v' AS Q}%%SFDSAP CE NS f?ﬁ\%éﬁg%\lhuman framework

& fiBRE'MakBd %'F\Ttﬁar%ﬁ%lgéyw&@/ﬁouse framework regions present in

antibody 4.7.1. The selected human framework regions are diversified at

specific amino acid positions to reflect framework diversity within the chosen
family of V-genes. Polynucleotides encoding CDR1, CDR2, and CDRS3 of the
héavy chain of antibody 4.7.1 are cloned into the library of polynucleotides
that encode the diversified human framework regions for the heavy chain.
The resulting library is referred to as a humanized 4.7.1 heavy chain variable
region library. Polynucleotides encoding CDR1, CDR2, and CDR3 of the light
chain of antibody 4.7.1 are cloned into the library of polynucleotides that
encode the diversified human framework regions for the light chain. The
resulting library is referred to as a humanized 4.7.1 light chain variable region

library. The humanized 4.7.1 heavy chain variable region library and the
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NSKLESLLEE KTALQHKVRA LEEQLTNLI L SPAGAQEHPE
VTSLKSFVEQ QDNSI RELLQ SVEEQYKQLS QQHMQ KEI E

WEKQORKTGIQE PSENSLSSKS RAPRTTPPLQ LNETENTEQD  PCT/US2007/025080
DLPADCSAVY NRGEHTSGVY TI KPRNSQGF NVYCDTQSGS

PV\7I'LI % 5 ﬁqé_FNE \E NYE GRLD FV\LGLEKI ned into a phage
L

G\/\Y/\ﬁN clPorGAlaDEh@ WSHEPQGOQHXCPESYSG
| CGE NNLNGKYNKP RTKSRPERRR G YWRPQSRK
LYAI KSIOR6W] I T@wéﬂmewwﬁnmbmmﬁrﬁsmwm |agrinst the

VRLY, S%E@l% %E@?él?‘ﬁéﬁ W%Wé@éﬁﬁw kﬁomdmg to seiect

Ofep it PlseFF s ETKB TR fr& tHefiKb idyiteys B itk byfelbld-form and
NSKLESLLEE ILL%LVKY LEEQLTNLI Q NQPETPEHPE

Viestadrioytarasbriindmang/anipndvkoeNtratiFiegprtency. The heavy chain

W%&S‘% ﬁé@gﬁ@é@%%@@%ﬁ: W g@/s selected for

PSWlitd bR Dt et WerGExpreSEed\BSIfalklength 1gGs or as
YSI VK D NKHYI EYSFY,. LGN
e e

T R o o

VRO, SBRG]SMBE@SIJ@UQEF&(SWAM&% oK CLANGUP.

LALGHG D | . . .
E%(EEE‘ ELR C%% L lF mﬁr@é%gtq?@ antibodies against

KI LLQOKVKY ARERTRNS! Q I\IQ:’ETPEHPE VTSLKTFVEK
QDNSI KDLLQ TVEDQYKQLN QQHSQI KEI E. NQLRRTSI GE

PTEI SLIOgRR] Rae mnggpLN@pRl\Me@@ el gfipityrmaturation of antibody

W@@@W@ e cs. y@d(%%\%so, and 1.315.1

LEArEbERAKT: NSt SiNG e b&MNEEhAdd.  BinviR i/ Gafihity maturation of
NAI PENKDLV FSTWDHKAKG HFNCPEGYSG  GWNAHDECGE )
NGy 0. BRI R Aweiek and/BkSiv can be carried out

nouse Angptl 3 5 TCAGGAGGGA
R R, T GARTAAT 95 WD 2008/ 073300
PCT/ USD283] Azidypiucleotide encoding the heavy chain of antibody 4.7.1 is
subjected to random mutagenesis, e.g., using error-prone PCR.  Error-prone

—

PCR was performed using the GeneMorph® Il Random Mutagenesis Kit
(Stratagene, La Jolla, CA) according to the manufacturer’s instructions.

[0284] A polynucleotide encoding the light chain of antibody 4.7.1 is
also subjected to random mutagenesis, e.g., using error-prone PCR. Error-
prone PCR was performed using the GeneMorph® Il Random Mutagenesis Kit
(Stratagene, La Jolla, CA) accordihg to the manufacturer’s instructions. The
randomly mutated heavy chain polynucleotide and the randomly mutated light
chain polynucleotide are cloned into a phage display vector in a single chain
Fv (scFv) format.

[0285] The scFv phage display library is then screened against the
target antigen, e.g., human ANGPTLS3, ihrough 2-3 rounds of binding to select
for high affinity scFvs. The scFvs are then expressed in soluble form and

tested for target affinity and/or in vitro neutralizing potency. The heavy chain
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(Accessi on No. TGAGACAAAA AATGCACACA ATTAAATTAT
TCCTTTTTGT NM 01 3913) TGITCCTTTA GITAATTGCAT

WOEIASABBBGCA TCCAGACCTT TCATCATTTG ATTCTGCACC THCOHGRIBLTIRS080
AAATCAAGAT (MRNA/ cDNA) TTGCTATGTT GGATGATGIC

ORI 1450F GHEYGRRADRIYAHAS FESIRR ShilthRrlafs Sslected for

rmidﬂ@éﬂmn?rﬁnd PBBREY ard &EFT%Q &2 TIILTEAGth 1gGs or as
GACCTATCAC TTCGAACCAA TGAAATCAAA GAAGAGGAAA
ASENEEARAEGAATAAETadAor INCIMMTACHTLY, AAGTTRIOVENAN in serum

AR e A SN SRR Cancce

TRd Seiect#daff i AédaAlddiéd tah then be humanized
AAGCCCAGCT GGCEGECTCAGG  AGCACCCAGA AGT AACATCA

mmd gheyeainxampledRAGR

roancA 220 SRR AR e B ﬁﬂ%&é@-‘%@a certain

AWWWIbW@A@%AWMEWLS and the in vivo
CTTCTAAATC AAGA CCA AGAA
oE0sK I fleeaRCR AeSaR s rcould readily

%@g&gﬁﬁ A@m?%%@ﬁ%&&%@%éﬁfﬁéﬁhuman ANGPTL3
A CACTATT
TAAY BEQeE ratetzandGIch amtiboasoacutidEvEABeGame or similar in

TTA@Q%%E m 9%&%%@‘ GA‘CTTOA‘Aég‘on the observation

OB TandFAbLISEANG PTAG YA ut &@&Téérved proteins that
GT CCAACAGT CT AACT. ACAT TTTACGACT C GA

IfsatresaLonidimOBT Eet@h (1999) Genomics

W @5%%@@@% AR AR or o 77

CATRECIGA ToGETTE TRy TRGARTCATANTABGAMNGELTL3 also share
ACAGCTCTAC TGICCAGAAA GJTACTCAGG TGECTGGT
TR POASROMAS T EATHral AIDANGCS - A SEJeminal coiled-coil domain

Wi%@é@@-hk}%ﬁ@%an ANGPTLS has

AT ST ONTCHODAANATHESE ARGRILSasConpAdEied®y the ability of

%% iﬁéﬁgﬁ%erum ||pi<]- levels v%g%grexpressed in mice.

Koishi et al. (2002) Nat. Genet. 30(2):151-157.
[0288] It is generally recognized in the art that mice are routinely used

as models for the treatment of various conditions and diseases using
neutralizing antibodies. For example, neutralizing antibodies have been used
to treat prion disease, diabetes, and inflammation in mice. See, e.g., White et
al. (2003) Nature 422:80-83; Cailleau et al. (1997) Diabetes 46:937-940; and
Lochner et al. (2002) J. Immunol. Methods 259:149-157. In the latter study,
monoclonal antibodies that neutralize mouse IL-18 were raised in IL-18

deficient mice. Those mouse monoclonal antibodies were capable of
suppressing lipopolysaccharide-induced inflammatory response in wild-type
mice. Thus, one skilled in the art would conclude that the foregoing examples
support the use of neutralizing monoclonal antibodies against human

ANGPTL3 in the treatment of human medical conditions.
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GATCACTGTA GTAATCTGGI ATTAAAATTT TAATGGAAAG
CTTGAGAATT GAATTTCAAT TAGGTTTAAA CTCATTGITA

WOCASOZAGHTA TCACCGAATC AACGTAAACA AAATTTATCT

human Angpt| 3 6 TTCCAGAAGA AAACAGTITCC ACGITCCTTG
SSi on No. TCAAGATAAA AATGITCACA
CeR M 014495 TGITCCTCTA

- ARBRECA Lo & S

('"I'TAT"T(‘('"I' CCAGAATTGA

AQUL2007/025080

RO, AAAT(
AGACGATGTA AAAAT
GGACATGGTC TTAA/

y T
BTAG
\MOTT

TCAACACAAT Tf"ATf"I\TTTI‘ I\TTf'"I'f'"I'I\TC

%%M) TTGCTATGTT

YT 1T Ol

CCAATGCECCT CCTTCAGITG
TGTCCATAAG  ACGAAGEECC

A |

—\1

AABTIAANGP TLT AT

gg&aﬁmﬂw
AAC%%gggﬁzz TGAA(
CAACTCAAAA CTTHA
CTTCAACAAA AAGI(
ACTTAATTCA AAAT(
AGTAACTTCA CTTAA
AGCATCAAAG ACCTT
AACAATTAAA CCAA(
AAATCAGCTC AGAA(
ATTTCTCTAT CTTC

TITCAA
[ATCGC
\CTGAG |A
BAGGTA
\AAGCC
BAAATA
LAACCT
ANAACTT
[CTCCA
CAGCAT
SGACTA
CAAGCC

ARAOTEARTAVPLVAFIRQAPOIAS SFDSAP
FAUKARNOAC QUBSANROAT KOOI
TACA

AvAvA

R A
AYA “
:B&m SYEEQYKQLS

RADR

Gih%éiﬁﬁﬁﬁécbsq%éﬁﬁ&ﬂﬁZﬁEﬁkGFGRLD
TWRGTAGAARAALR LACAOGRT ARTYVEYSFH
GACEGTUNTAACALBETUAAMNT ATAVNHRAKG
ABVEORASEAANINFSAKAT ROASRPERRR
GEATHEAREALQEAECCACAGAA
AAGAGCACCA  AGAACTACTC

SEPKSRFAML
IFQKLNIFDQ
EEVKNMSVEL
SPAGAQEHPE
QQHMQIKEIE
LNETENTEQD
NVYCDTQSGS
GEFWLGLEKI
LGSHETNYTL
QLYCPESYSG
GIYWRPQSRK

OANEGETSN GTTH
PCT/ US2007/ 02508
CCACCATTTA TAA(
TGCCATCAGA CCCA

\ETGAA
50 TAA/

CAGAGGT
AGCAACT

ATANGARATG - I6> Y 2 GBB TPSD (PR SRrE

SRR Revionsver,

]S;EBCE

LTNLIL
QYKQLS

SPAGAQEHPE
QQHMQIKEIE

TGTGATGITA TAJTJKXETA(:k5€££68356£¥géﬁEﬁéﬁﬂalééékTTppLQ LNETENTEQD

ATCGAATAGA TGH

GAACTACAAA TDT( 1

T( (1TT(_aa(' ('
CTAATTATGT  TTTA
CAACAAACAT TATA
CACGAAACCA  ACTA

LN I\'T'I“'l'f\f\f\ AN

\CGAATT
\TTGAAT &
ANTACGCT

T
ccession No.

NP_055310)

S AT

ERWNHRAKG

DDVKILANGL
SFYDLSLQTS
NSKLESLLEE
VTSLKTFVEK
NQLRRTSIQE
GIPAECTTIY
PWTLIQHRID
YSIVKQSNYV
HLVAITGNVP
GWWWHDECGE
LYSIKSTKML

LQLGHGLKDF
EIKEEEKELR
KILLQQKVKY
QDNSIKDLLQ
PTEISLSSKP
NRGEHTSGMY
GSQONFNETWE
LRIELEDWKD
NAIPENKDLV
NNLNGKYNKP
IHPTDSESFE

"=

F‘SSFDSLS
VHKTKGQIND
RTTYKLQVEKN
LEEQLTNLIQ
TVEDQYKQLN
RAPRTTPFLQ
AIRPSNSQVF
NYKYGFGRLD
NKHYIEYSFY
FSTWDHKAKG
RAKSKPERRR

\T CACAA tAAGTICAR TR GAAACETVEEEAPRNSQGF NVYCDTQSGS
(_TTTT(PwrLrdberkD' ¢SOPFRBTWE W{ERAFGABT FEFWLGLEKI
TAGAGAABATQISNACTERTAFAD WEPGANG/EAFFH LGSHETNYTL
@WA@%@T@%R

QLYCPESYSG
GIYWRPQSRK

PEPKSRFAML
IFQKLNIFDQ
EEVKNMSLEL
NQPETPEHPE
QQHSQIKEIE
LNEIRNVKHD
HVYCDVISGS
GEFWLGLEKI
LGNHETNYTL
HFNCPEGYSG
GLSWKSQNGR

hANGPTL3T

~

MFTIKLLLFI
DDVKILANGL
SFYDLSLQTS
NSKLESLLEE
VTSLKTFVEK
NQLRRTSIQE
GIPAECTTIY
PWTLIQHRID
YSIVKQSNYV
HLVAITGNVP
GWWWHDECGE
LYSTKSTKML

VPLVISSRID
LQLGHGLKDF
EIKEEEKELR
KILLQQKVKY
QDNSIKDLLQ
PTEISLSSKP
NRGEHTSGMY
GSQNFNETWE
LRIELEDWKD
NAIPENKDLV
NNLNGKYNKP
IHPTDSESFE

QDNSSFDSLS
VHKTKGQIND
RTTYKLQVKN
LEEQLTNLIQ
TVEDQYKQLN
RAPRTTPFLQ
AIRPSNSQVF
NYKYGFGRLD
NKHYIEYSFY
FSTWDHKAKG
RAKSKPERRR
GHHHHHH

PEPKSRFAML
IFQKLNIFDQ
EEVKNMSLEL
NQPETPEHPE
QQHSQIKEIE
LNEIRNVKHD
HVYCDVISGS
GEFWLGLEKI
LGNHETNYTL
HFNCPEGYSG
GLSWKSQNGR

mouse Angptl3

TCAGGAGGGA

GAAGTTCCAA

ATTGCTTAAA

ATTGAATAAT
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TGGGATCACA AAGCAAAAGG ACACTTCAAC TGTCCAGAGG
GITATTCAGG AGGCTGGTGG TGGCATGATG AGTGTGGAGA

WOZRSAASWIA AATGGTAAAT

ATAACAAACC AAGAGCAAAA

TCTAAGCCAG AGAGGAGAAG AGGATTATCT TGGAAGTCTC

ANANAATCCALAC CTTATA
T OV \ J

COTCOT

PCT/US2007/025080

1771

Xcacy
AAGE
TGGTC
GAGAA
AAGAT
TTACA
TAAAT]
TCTAG
TCTAA

GAGAAAGCTT
CTGTCTATTT
AGAATACCGT
CTATTTGITT
ATGGTCACAA
AAATAACTTT TC
TAAAAGGCAT CATAT
- [TTAAAACACT AGTAd
AAATACAGAG GACTG
TAGTATTAAT TTCAA
TGTGTAAAAA TCTGI
CATTTTGCTA CAAAA
ATTTATTTAT GAAAC
ATTAAAATAA GITCG
TACTAAGTCA CATTG

‘a\Y A I |

TTCAG

.

AATAA
TAATA
ATAGA
TAAAC
TTTCT
TTTGT
ATTAT
ATAAA
GAGCT
TCTTG
GTAAT
AACTA
AATAC
TAATT
ICTAAT
CTGTC
ACTTT

AATCEART

TI\I\I\I\"I“I\I\ CCAANAATCTT

T G
T3 AAAAABAT AAPHEEAT He
N GRTATHT CARNEGETT AAARTTTTAG
[TAATCEAGAAST cEFIARALT GAAAAGATTT
ATRCALTEACPATARECTHY AARTATTTCAG
CROTTITARPRT CTCHTIATAR GACCTATCAC
CRPPELIIAN RGP AGGACCTARG

TAAATTAT
AGAGTGGA
CAGAGCCA

- CPAGGAGGTG
ahr... TGAGAGTC
ACH GTCAGGGC

GCCCAGCT

N~ .
TH@&&%@@HEKTA€%¥¥5K¥6¥¥EECAAAAGTT
TETACACHACaddAAEAT ACcTCCTCCA
ACAREOGTEA AGCONEAGAG TRAARCAGCAC
ARFEERTARAAARTBATTC REAAAGACTG
T SSCTAEAT ASTICEFGATA TS
Cﬁ@ﬂﬁﬁﬂﬁﬂ@?rC?@Qﬁ&?ﬁ*?TG?FTGAACGAA

CGACTGCT
GGgﬁIﬁEﬁ
CTA

TCTAAATC

TCCTTTTTGT
TCCAGACCTT
ARATCAAGAT
CGAATGGCCT
TGTCCATAAG
ARGCTCAACA
TTCGAACCAA
AAGAACTACA
ARGAACATGT
TGCTGGAAGA
TTTGGAGGAG
GGGGCTCAGG
TTGTAGAACA
GAGTGTGGAA
ATGCAGATAA
GTATTCAAGA
AAGAGCACCA
ACAGAAAATA
CTGCCGTTTA

CACTATTAAA
TGTGATACCC

rN - mMANGPTL3T 7 |SRVDPD
VKI LANGLLQ L GHGLKDFVH
YDLSLRTNEI ~ KEEHKELRRT|
KLESLLEEKT ~ALQHKVRALE
SLKSFVEQQD NSI RELLQSM
LRKTG QEPS  ENSLISSKSRA PASPE

Nee
Aﬁ%ﬂi@@%ﬁgsEc@ﬂ@ﬂBE@ﬁAﬂgQATTCAAC ACCGGAAAGA
KGR MY Ba&INEO@ECcaTeGeA ARACTACGAR
A HcQWKNEECAAIVBY A ITNBAGAATTT TGGTTGGGCC
BEQATN G ATSPTANGADERPEITCAACAGT CTAACTACAT

SIS Sl e A F;ﬁggﬁf\gﬁg

GATTGCTG GCAATATCCC

rN - hANGPTL3T 8
LANGLLQLGH GLKO
SLQTSElI KEE EKEL
SLLEEKI LLQ QKVK
TFVEKQDNS|  KDLL
TSI QEPTEI S LSSK

DQDNSS
FVHKTK
RRTTYK
YLEEQL
QT VEDQ
PRAPRT]

GCTCCAGCCC
CAAAATAAAA
GATCACTGTA
CTTGAGAATT
AGATCAGATA
TTTTC

C c
LOSKleEraTeACA
A RNGRE A REHREMT SlcKacannce

YERCACEASErAdRGENC RRGATCTAC
ARGCOEMNE RONVIKHDGH RITEAMIIBIHH CAAAATGAT

ACCACCTAAG
GATCAATAAA
GTAATCTGGT
GAATTTCAAT
TCACCGAATC

GACCTGAT
AGCTCTAC

AAGCTTCAAC
TTAAATATTA
ATTAAAATTT
TAGGTTTAAA
AACGTAAACA

GTTTTCTACA
TGTCCAGAAA
TATGTGGAGA
CAGAACCARA
TGGAGACCTC

TGAACTGAGA
AAGTCCTCCC
TAATGGAAAG
CTCATTGTTA
AAATTTATCT

human Angptl3
(Accession No.
NM_014495)

(mRNA/cDNA)

TTCCAGAAGA
TCAAGATAAA
TGTTCCTCTA
TCATCATTTG
TTGCTATGTT
CCTTCAGTTG
ACGAAGGGCC
TATTTGATCA
TGAAATCAAA
TATAAACTAC
CACTTGAACT
AAAAATTCTA
CAACTAACTA
AACACCCAGA
ACAAGATAAT
GACCAATATA
AAGAAATAGA
ACCCACAGAA

AGAACTACTC

AAACAGTTCC
AATGTTCACA
GTTATTTCCT
ATTCTCTATC
AGACGATGTA
GGACATGGTC
AAATTAATGA
GTCTTTTTAT
GAAGAAGAAA
AAGTCAAAAA
CAACTCAAAA
CTTCAACAAA
ACTTAATTCA
AGTAACTTCA
AGCATCAAAG
AACAATTARAA
AAATCAGCTC
ATTTCTCTAT
CCTTTCTTCA

ACGTTGCTTG
ATTAAGCTCC
CCAGAATTGA
TCCAGAGCCA
AAAATTTTAG
TTAAAGACTT
CATATTTCAA
GATCTATCGC
AGGAACTGAG
TGAAGAGGTA
CTTGAAAGCC
AAGTGAAATA
AAATCAACCT
CTTAAAACTT
ACCTTCTCCA
CCAACAGCAT
AGAAGGACTA
CTTCCAAGCC
GTTGAATGAA

AAATTGAAAA
TTCTTTTTAT
TCAAGACAAT
AAATCAAGAT
CCAATGGCCT
TGTCCATAAG
AAACTCAACA
TGCAAACCAG
AAGAACTACA
AAGAATATGT
TCCTAGAAGA
TTTAGAAGAG
GAAACTCCAG
TTGTAGAAAA
GACCGTGGAA
AGTCAAATAA
GTATTCAAGA
AAGAGCACCA
ATAAGAAATG
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MANGPTL3 SP1 9 EPKSRFA

hANGPTL3 SP1 10 EPKSRFAM.DDVKI LANGLLQLGHGL
wODR0EBHO©73300 PCT/ US2007/ 025080

SRVDPDL SSFDSAPSEPKSRFA

M_DDVKI LANGLLQLGHGE. regi on
regi on 97
s17 -G 66 pREL/USE02025080

MLDDVKI LANGL LQLGHGKDFVHKTKG D

42—FO—peptider12
DVKI LANGLL QL GHGLKDFVHK]
B7- ML16 peptide 13 Q
RTTSTLQVKNEEVKNM  192-
| KEEEKELRRTTSTLQVKNEEM
S117- S16 peptide 15 SV

EEQLTNLI LSPAGAQEHPEVTS
F 167 -L 216 peptide 1

FVEQQDNSI RELL QSVEEQYKQ
al92 -D 241 pept|ide 18

4.7.1 heavy chai
VKPGASVKMS  varijabl e r
GQGLEW GYF NPYNDGTKYN
ELSSLTSEDS AVYYCAREGD
heavy chain 20 E
vari abl e region

chain 21 MEWSW HLFL LS
vari abl e region
INPYNDGTKYN  EKFKGKATLT

SPAGAQEHPEVTSLKS E -Q p

QHMQ KEI EKQLRKTGI QEPSENSIRS
n 19 MRAGGhECEIA hSESAGKSER TWAREAREEGRHcaccannn

SARSY ASPTLTRGSARECTITEA
VQL Q(;S@%ETM§WP§T
YVI\/H\/\X/@@

~ CT GCT. G ACCATTTA
TRAG ML FORERDERG, Y SIS NE ccarcaca
NE} d QKA Dl ¥l ok RENES HEREKTEaA T TTA
Lrarthcpepi rdeatbéaca TTAATTCAAC ATCGAATAGA
KM ABWEA T PARCEHOARALGAACTACARA

EINSKRIESIA EEKTALD
AGHRGAIGATACTCCATA GTGAAGCAAT CTAATTATGT

| REPYERRTINGREICCHC SYEERIROR RIACARACAT
7TATATTG T ATTCTTTTTA CTTGG CACGARACCA

T, C&%@g GCAATGTCCC
SRR KRR & LerrrreTacT
TGGGATCACA AAGCAAAAGG ACACTTCAAC TGTCCAGAGG

RAddRe@:c lied ENRERDI2 TeTeencA

ETI TAACCASEYAFERS A MY MdaWraieT
ERIPRCRRE_FTBDIKSSST AYRMRAATCAA

TGGAAGTCTC
CCAAAATGTT
ATGAACTGAG
AACCTCATTC

! TT ADAATCCTTAA
EKFKGKATLT Wi t out i galeslRgSed ‘f‘ﬁ ATARCCTTAR
AVYYCAREGD YYGYRADYWRQ | £zhhlrd M2ATTROTTEE AaBcannR@ MY rTaTAATA

AT TVRLAGCREE M ARYKMEaaTTTTAG

CKASGY|TAtcS TEMMAVWEC MR TEE L 2EW AAGG TGAACTTATT

BDRESSTAY M EASSRASEBSTTTAGAG ACTTTTATTT

B

AAATACAGAG
TAGTATTAAT
TGTGTAAAAA
CATTTTGCTA
ATTTATTTAT
ATTAAAATAA
TACTAAGTCA
CTTATT

ACTCTTG
GACTGGTAAT
TTCAAAACTA
TCTGTAATAC
CAAAATAATT
GAAACCTAAT
GTTCGCTGTC
CATTGACTTT

TTAAAACTCT
TGTACAGTTC
AARATCGTCA
AAATTTTTAA
TGGAGTAAAT
GAAGCAGAAT
TTTAAACAARA
AACATGAGGT

AVYYCAREGD YYGYFDYWGQ TBRFRFYSSACHTATGACHD MPJATHERA PLITCCCAGT
E VQLQQSGPEL VKAGASVKM

AAACTTGACT
TTAAATGTTG
GCACAGAGTA
ACTGATGCTT
GTTTGATATG
TAAATACTGT
TGGAGATGAC
ATCACTATAC

rN'-mANGPTL3T

SRVDPD LSSFDSAPSE PKSRFAMLDD VKILANGLLQ

LGHGLKDFVH KTKGQINDIF QKLNIFDQSF

YDLSLRTNEI

KEEEKELRRT TSTLQVKNEE VKNMSVELNS

KLESLLEEKT

ALQHKVRALE EQLTNLILSP AGAQEHPEVT

SLKSFVEQQD

NSIRELLQSV EEQYKQLSQQ HMQIKEIEKQ

LRKTGIQEPS

ENSLSSKSRA PRTTPPLQLN ETENTEQDLE

HHHHHH

rN’-hANGPTL3T

DODNSS FDSLSPEPKS RFAMLDDVKI LANGLLQLGH

GLKDFVHKTK GQINDIFQKL NIFDQSFYDL SLQTSEIKEE
EKELRRTTYK LQVKNEEVKN MSLELNSKLE SLLEEKILLQ
QKVKYLEEQL TNLIQNQPET PEHPEVTSLK TFVEKQDNSI
KDLLQTVEDQ YKQLNQQHSQ IKEIENQLRR TSIQEPTEIS
LSSKPRAPRT TPFLQLNEIR NVKHDGIPLE HHHHHH

mANGPTL3 SP1
region

EPKSRFAMLDDVKILANGLLQLGHGL

hANGPTL3 SP1
region

10

EPKSRFAMLDDVKILANGLLQLGHGL
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vari abl e regi on CVMHWKKP GQGLEW GYI

NPYNDGTKYN

EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD

WON@YBDPWEQ W t hout si gnal

GITLTVSSA pe ti de BECPUS2007/025080

heavy chain 23 MEWSW FLFL LSGTAGVHSE VQLOQQSGPEL

MAA MV ALOVD

/iVA VW «d |,
al I

X‘éﬁﬁi’é’?}” SRUIdGoY N

EFSSLTSEDS AVYY(Q

bl o
G’FYN

IARECD

Al A fa Ve Vala .Vl
VRS EANGL

: Sy

§§GYFDYV\GQ GITLTVSSA 4.9.1

NGV ClEptidles B
vari abl'e 'regi on

FBL
YV

ENFKGKATLT SDKSSSTAYM EFSSLTSEDS AVYYCAREGD

LA oASHASMD F IS Sey TN DI PQK LN T FDQ
KEPLEJENEW GYI NPYNDGTKYN

ERDP\Eptidel t h

1 ON

ol si

chain 25 MEWSW FALFL LSCTRSTHENEYVIMSGPEL VKPGASVKIVE

CKASGY

JMRDT BTN VSSA YP oSt H THE T KERFKBLR

N%%RW%KFKC

consensus YYGYFO

GQGLEW GYI  NPYNO

LT
YWGQ G

P V| SG TS Vasdcabkb o8, @N VHW/K

)GTKYN

TETS YWNMHWYKOKP- _ GOGELEW GY

WTE%E}F@@M%
98 WO 2008/ 073300

LTNLIL
P

EE

o

EKFKGKATLT consensus w t hout

RSP ASh e
S|gnal pepti de A
T !'' LI T(TT]

TREDS
-7 4
.

W@AW&EW
1SVEERYKILSR- r% 7 "ClO7L/ % T r' T

T T
FF-LZF peptide L
iwu 1 u 11 11

117 1d
i.J.J

owrrP~TFeCCT (7 CT /[, IT.1Trrn
| TVEQORNYIRELLQSVERRYKOISOQUMOTKGEE 1
| KRLRKTGIQEPSENSE 1 1 yari abl e

1 nn24$CEy\\Sm! ;!\I I‘L!\I\MI/(YY/\D'\ CT\/KL1 1 VV] CRIL LS/
Hetalsizamcnd e N T oAy TR A O TR
4.7.1 Ilght chaijn 28 O L SASLGDRVTI

S

chain 29 MSSAQFL

01 gDYe’Qh@JQwrP-ﬂ.W EEdAGvia ok b)GPEL VKPGASVKMS

TFGGEG
GLL LL

avrshetTsS ronalvkokH IcOMLEKIcYF NPYNDGTKYN
TEHFEE KR L TpeprtdsseaM &1L3sLTIDE AVYYCAREGD

CRQEFROEQ SMIQVFSSL SASLGDRVTI

variable region
without signal

variabl e regi on |SQAMSODI NN YI NWQOKPD GTVKI L1 YYT

ngmham 20 E VQLQQSGPEL VKPGASVKMS CKASGYTFTS

variable region YVMHWVKQKP GQGLEWIGYF NPYNDGTKYN EKFKGKATLT

) : SDKSSSTAYM ELSSLTSEDS AVYYCAREGD YYGYFDYWGQ

without signal GTTLTVSSA

peptide

4.8.3 heavy chain | 21 MEWSWIFLFL LSGTAGVHSE VQLQQSGPEL VKPGASVKMS

variable region CKASGYTFIS CVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD
YYGYFDYWGQ GTTLTVSSA

4.8.3 heavy chain |22 E VQLQOQSGPEL VKPGASVKMS CKASGYTFIS

variable region CVMHWVKQKP GQGLEWIGYI NPYNDGTKYN EKFKGKATLT

. . SDKSSSTAYM ELSSLTSEDS AVYYCAREGD YYGYFDYWGQ

without signal GTTLTVSSA

peptide

4.9.1 heavy chain |23 MEWSWIFLFL LSGTAGVHSE VQLQQSGPEL VKPGASVKMS

variable region CKASGYTFTS YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
ENFKGKATLT SDKSSSTAYM EFSSLTSEDS AVYYCAREGD
YYGYFDYWGQ GTTLTVSSA

4.9.1 heavy chain |24 E VQLQQSGPEL VKPGASVKMS CKASGYTFTS

YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN ENFKGKATLT
'SDKSSSTAYM EFSSLTSEDS AVYYCAREGD YYGYFDYWGQ
GTTLTVSSA

peptide

heavy chain 25 MEWSWIFLFL LSGTAGVHSE VQLQQSGPEL VKPGASVKMS

variable region CKASGYTFTS YVMHWVKQKP GQOGLEWIGYI NPYNDGTKYN
EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD

consensus

YYGYFDYWGQ GTTLTVSSA
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FSGSGSGIDY SLTI SNLKQE DI ATYFCQQG NTLPPTFGGG TKLEI KR
4.8.3 light chain 30 E | QUIQITSSL SASLGDRVTI

Tla =L

WEBBBINN vari abl e regi on YLNWQQKPD GTVKLLI MYIVUS2007/025080
SRLHSGVPSR FSGSGSGIDY wi t hout si gnal

I ATVECcYy Yy NTL DDT

al SLTI SNLKQE

5 3%?1?@’5
v‘é’i’” £&e99Ri on
SRPMEROANSYI
\gigpeinpeRide TKLE

QFLEP (L

SCRASQ)
GSGTDY
KR 4.

S e T —
DR Sl Kby ¥A/EGD YyGYFDYWGQ

Stk L£QE - DI ATYFCQQG
D. 1 light chain 32 D | QUTQTTSSL

SAIL GRRVITEHaRCRAS
Glaffasié YediorRLHS
SLTI SNLEQE DI ATY
i ght chain vari

(BF RN
GVPSR
FCQQG
abl e 38

/ 9e 2T LY e DeCTEENVIABOKPIESL SASLGDRVTI
FSCRBESCTEY FLNYQINERP &IVEARRIYYT SRLHSGVPSR
NTEEOPRTRIG STRIBLERE @AY FEROG NTLPPTFGGG
RTIBSADFLGLL LLCFQGXRCD

nonle SCPDACSONI

r a¥aVel

OMFOTTSSE—SASEG
YFM KL
Syaf ERYIOD) ATYFCQQG
veithewt signal D | Q

cpeptidesus YLNWQ

T

MIQTTS
OKPD G

lr\r\ Fal

€ Q

i tﬁéﬁdb'fSN

]
GT GVPSR FSGSGSGTDY
CQQAG N&iFH2 DI%L@E &S;la KLEIKR
SL SASLGDRVTI  SCRASQDI XN r egi on

TVKLLI YYT SRLHSGVPSR FSGSGSGIDY

I~

D>

i E® lightscrgrial S

[ 29 SNL

PRMGITSSL SASLGDRVTI

TfbiRregiont i de| 4. 7. 1| A D ERA Y RN BRI TSR YTCERESGVPSR
4.7.1 heavy chain 36 YFREW NEREREKQEPRA TYFGROF NTLPPTFGGG
heavy chain 37 EGDYYGYFB‘§L 4.8.3 heavy chain 38 '

N/TLCLCM\ /AL o1 A (@] HE 0

L VAV N PAY, P/ pui O. O LL!
. K'%ﬁbﬁllﬁ 0 “f?g)f s GDRVTI SCWASQDINN
#ﬁ% n KFKG}; CDRPy Ay é AYkGNBR RPHSGUPSR FsSGSGSGTDY
Without sﬁigwna:l CDR31 99 WJ 2 QZ&S@QA%E/Q&S%&% D288k EIKR
peptide
4.9.1 light chain 31 MSSAQFLGLL LLCFQGARCD IQMTQTTSSL SASLGDRVTI
variable region SCRASQDIRN YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR
FSGSGSGTDY SLTISNLEQE DIATYFCQQG NTLPPTFGGG
TKLEIKR

4.9.1 light chain 32 D IQMTQTTSSL SASLGDRVTI SCRASQDIRN

variable region YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR FSGSGSGTDY

without signal SLTISNLEQE DIATYFCQQG NTLPPTFGGG TKLEIKR

peptide

light chain variable | 33 MSSAQFLGLL LLCFQGXRCD IQMTQTTSSL SASLGDRVTI

region consensus SCRASQDIXN YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR
FSGSGSGTDY SLTISNLEQE DIATYFCQQG NTLPPTFGGG
TKLEIKR

light chain variable | 34 D IQMTQTTSSL SASLGDRVTI SCRASQDIXN

region consensus YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR FSGSGSGTDY

without signal SLTISNLEQE DIATYFCQQG NTLPPTFGGG TKLEIKR

peptide _

4.7.1 heavy chain | 35 GYTFTSYVMH

CDR1

4.7.1 heavy chain | 36 YFNPYNDGTKYNEKFKG

CDR2

4.7.1 heavy chain | 37 EGDYYGYFDY

CDR3

4.8.3 heavy chain | 38 GYTFISCVMH

CDR1

4.8.3 heavy chain | 39 YINPYNDGTKYNEKFKG

CDR2

4.8.3 heavy chain | 40 EGDYYGYFDY

CDRS3
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4.9.1 heavy chain 41 GYTFTSYVWH CDR1 4.9.1 heavy
chain 42 YI NPYNDGTKYNENFKG CDR2 An | h....... -L, -
WO 2008@73300 f | VV(VFNV r.o. | licavy %,| -rv --PCFUS2007/025080
CDR3 4.7.1 Iight chain 44 RASQDISNFLN CDR1 4.7.1
A MRS sERRe Ty - T TTght—chairn—=46
%ggbéé‘%’ %&3 4. 3.3 |1 ght chain 47 WASQDI NNYLN CDR1
1 Light r\.hal } /LQ VIFSRLHS- {‘nD’) 48 3 ||r1hf chain
42 4. o TIYRNRTERINETH 50 RASODI RNYLN
g chain| 51 YITSRIHS CDR2 4.9.1 |jght
ch&i hhEaWCBNTLPPIS CDREEHEGVSP*chai n CDR1 53
@DRBSYVVH conslensus heavy chain CDR2 54
Y4 I'ﬂP| YANEKFKG14 conprasms strgavy chal n CDR3 55
FDY consensus i ght chain CDRL 56 RASQDI XNYLN

deg Chell T Chfdkrad YISRCHS —Tonsensus 1 ght— |

LPPT
4.7.1 Ilght chain 46 QOQGNTLPPT
CDR3
4.8.3 light chain 47 WASQDINNYLN -
CDR1
4.8.3 light chain 48 YTSRLHS
CDR2
4.8.3 light chain 49 QOGNTLPPT
CDR3
4.9.1 light chain 50 RASQDIRNYLN
CDR1
4.9.1 light chain 51 YTSRLHS
CDR2
4.9.1 light chain 52 QOGNTLPPT
CDR3
heavy chain CDR1 |53 | GYTFTSYVMH
consensus
heavy chain CDR2 | 54 YINPYNDGTKYNEKFKG
consensus '
heavy chain CDR3 | 55 EGDYYGYFDY
consensus
light chain CDR1 56 RASQDIXNYLN
consensus
light chain CDR2 57 YTSRLHS
consensus
light chain CDR3 58 QQGNTLPPT
consensus
mouse ANGPTL3 59 SRVD PDLSSFDSAP SEPKSRFAML DDVKILANGL
g7 p%40 LQLGHGLKDF VHKTKGQIND IFQKLNIFDQ SFYDLSLRTN

EIKEEEKELR RTTSTLQVKN EEVKNMSVEL NSKLESLLEE
KTALQHKVRA LEEQLTNLIL SPAGAQEHPE VTSLKSFVEQ
QDNSIRELLQ SVEEQYKQLS QQHMQIKEIE KQLRKTGIQE
PSENSLSSKS RAPRTTPPLQ LNETENTEQD

human ANGPTL3 |60 D QDNSSFDSLS PEPKSRFAML DDVKILANGL
D20.p243 LQLGHGLKDF VHKTKGQIND IFQKLNIFDQ SFYDLSLQTS
. - EIKEEEKELR RTTYKLQVKN EEVKNMSLEL NSKLESLLEE
KILLQQKVKY LEEQLTNLIQ NQPETPEHPE VTSLKTFVEK
QDNSIKDLLQ TVEDQYKQLN QQHSQIKEIE NQLRRTSIQE
PTEISLSSKP RAPRTTPFLQ LNEIRNVKHD GIP

mouse ANGPTL3 | 61 DVKILANGL LQLGHGLKDF VHKTKGQIND IFQKLNIFDQ
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consensus nmouse ANGPTL3 59 SRVD PDLSSFDSAP SEPKSRFAM.
DDVKI LANGL S17 D240 LQLGHG.KDF VHKTKGQ ND | FQKLNI FDQ

WEEBLEEMTN El KEEEKELR RTTSTLQVKN EEVKNMSVEL PCT/US2007/025080
NSKLESLLEE KTALQHKVRA LEEQLTNLI L SPAGAQEHPE

\VIEQ @:\\L): RELLQ @V mina \Viiia N al = I =<_l"
m QE  PSENSLSSKS %XW% EYENTEQD hidiman —o oo

_—ra

60 D QDNRSFDSUSTRES

L DF VHKTP\ ND (I FQ(LNI FDQSFSLQTS :
@,_gg—_ﬁ hTYKIg@VKN | cWEKNdsLELr INGKI Sl IfPL.KESGPGI LHPSQTLTLT

I§ér.leEQ._TNLI Q| NOPETRENPE AZESEWINEVEEGKGLEWLG HIWWDDHKYY

DU VEDQYKQLN | GGHMSCIRLEL FSHUGERRIVE| QEIANVDTAD TARYYCARLE

PTEl SLSSKP RAPR|TPFLQ|IREFRNVRATLVPVeFuse ANGPTL3 61

DKl ;1AI\I(?.I BaQ ﬂ—kﬂ@gnl: HKTKm lélpﬁl I:('klggl EDO %@‘:anF;LNT

20%8herasobalpcT| 642007

‘EHKEEEKEQWTIRTTSTLQ\/KN E‘E WDDHKYY NGVLKSRLTI

ERKBRESINBDVKI LANGLLQ €§§E Chain 63 o roriee

WeptidSSFLL LI VPAYVLSQ|VTLKESGPG LHPSQTLTLT JL' .

G5 FhEXy AVAIAV V6% | 1V QcRSGHGEL YoddEadulsEY YOI OGsEPELL VK¥AASVKTS

\(,gﬁhggl Raldti on | NGVLKSREESGESKDS SKIMWIKASRl ABJIBFAEDI NPNNGGTIYN |-
ARYYCARCE ~ TGTGFAYVGQOETRGFPYSAADK SISTHYQTYREAGERS 64 (FVRLPH

VTLKESGPGI LHPSQTLTLT | CSPBSISERTVIYaPR abl e regi on

l:{:l A\/GAII RO PS(\}(\’:I II\'A_II_(‘ H! \vI\W\hhH!.(W I\I("\/I !.(QDI TI \M t hout

AR TR R T e o -
@ngm'onpep' le 5. 5( vBﬁQé’syrA %L‘i‘e PW YFDVWGTGTT
MEBPAGHIgBE! VQL QRSGPEL | ik variabl e regi on

CEPBAETETD YYMWWKQSH GESLEW GDI NPNNGGT! YN

OhBiINVDKSSETAYM| ERRSIEFSEDS. VAVYR@VRI PIWLTOSTPS VPVTPGESVS
VERWIGTEEBRVTVSEA 5. 50 IRERSAKSER AHCEEY LW/ FLABEGEFE LLIYRMSKLA
VKPGASVKI'S CKASGFTFTD | PEY PRIBISES r&Gi BRI DRAMRRMARERYFY Y YCMQPLEYP
GESLEW GDI  NPNNGGTI YN | GRFREZETE -7 VDKSSSTAYM

Gl TC‘I:F\C‘ IAWAVAV/ a.Wim]| P‘V

"\V LI —'é@L PV I LL DSNGITYLYW
varable rg FLOQRPGQSPQ LLIYRMSKLA SGVPDRFSGS GSETAFTLRI

SRVEAEDVGV YYCMQPLEYP FTFGAGTKLE LNG
without sngnal

peptide
5.50 light chain 69 MKLPVRLLVL MFWIPASSSD VLMTQTPLSL PVSLGDQASI
variable region SCRSSQSILH SNGNTYLEWF LQKPGQSPKL LIYKVSNRFS

GVPDRFSGSG SGTDFTLKIS RVEAEDLGVY YCFQGSHVPY
TFGGGTKLEI KR

5.50 light chain 70 D VLMTQTPLSL PVSLGDQASI SCRSSQSILH
variable region SNGNTYLEWF LQKPGQSPKL LIYKVSNRFS GVPDRFSGSG
SGTDFTLKIS RVEAEDLGVY YCFQGSHVPY TFGGGTKLEI

without signal KR

peptide

5.35 heavy chain 71 GFSLNTFGLAVG
CDR1

5.35 heavy chain 72 HIWWDDHKYYNGVLKS
CDR2

5.35 heavy chain 73 | LETGTGFAY

CDR3

5.50 heavy chain 74 GFTFTDYYMN

CDR1

5.50 heavy chain 75 DINPNNGGTIYNQKFRG
CDR2 }

5.50 heavy chain 76 LPWYFDV

CDRS3

5.35 light chain | 77 RSSKSLLDSNGITYLY
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5.35 light chain 67 MRCLAEFLGL LVLW PGAlI G DI VLTQSTPS
VPVTPGESVS vari abl e regi on | SCRSSKSLL DSNG TYLYW

WO-R@QRPE3IBPQ LLI YRMSKLA SGVPDRFSGS GSETAFTLRI

SRVEBEIVAL5080

YYCMQPLEYP FTFGAGITKLE LNG 5.35 |ight chain 68

/o (@i VW/ad
OOV

L\ TOSTRS\/P\F
Nl vT VTl
Etgj}iln ELORPGOSH

SERSSKSEE—BSNGHPH AN —var+abt-e————
CUINOUJINOL L DJI

O LLI VRMEKLA SGVPDRFSGS GSETAFTLR |
ve-Bhdight shgiRal 9 EDVEFAYEMOPLEYP FTFGAGTKLE LNG
ebR2de 5.50 lijght chpin 69 MKLPVRLLVL MFW PASSSD
\&.BE(gRt GhaiRVSLGIXAS| | MRRLEAMT® regi on SCRSSQSI LH
PORBYLEWF LQKPGQSPKL L1 YKVSNRFS GVPDRFSGSG SGTDFTLKI S
Fg/g@!ﬁ@h%,}ﬂCF SH/PY | R3S0EmENENTYR 5. 50 11 ght chai n
(9 mVLMTQTPLSL PVSLGDQASI SCRSSQSI LH vari abl e regi on
S CKPEGSPKE T Y SNRFS GVPDRFSCSG

%‘;“% %Y YCFQGSH\/PY TFGGGTKLElI  wi t hout

N

aVaLVAV] 71 CFCl NI oL A\ C
Ilul II [ A JLINTT UL AAVO

CﬁDﬁQTQhEéhﬁBavy
h@@ﬂa chain 73

5.3
c@?ain

FTGIGE

R e NaULKS . ChRo 6 55
Y CDR3 5 50 heavyv._chain 74

GRATRETIDYYMVN _ CDRY|

&350

hRARKARF ANLDP MK H N B | YNOKFRG

GoBfart 250 heavy

cBvhi n

7BAHSRIWHDYVKIIBHRILERIBHCGE | ght

ohatant 87 RSSKSLL

BSING T|YEPASRERMLDPIX XRO8LUAZBO0

Ralfdde400 77 02508086 CDRIEEARBANNIGRE 1 10hat oLERGRVEKLAS
G530 1 T Ot (G T 7890 ¥R A HB AT LANGLLOLGHGL
mutant 6 88 EPKSRAAMLDDVKILANGLLQLGHGL
mutant 8 89 EPKSRFAALDDVKILANGLLQLGHGL
mutant 9 90 EPKSRFAMADDVKILANGLLQLGHGL
mutant 10 91 EPKSRFAMLADVKILANGLLQLGHGL
mutant 11 g2 EPKSRFAMLDAVKILANGLLQLGHGL
mutant 12 93 EPKSRFAMLDDAKILANGLLQLGHGL
mutant 13 94 EPKSRFAMLDDVAILANGLLQLGHGL
mutant 14 a5 EPKSRFAMLDDVKALANGLLQLGHGL
mutant 15 96 EPKSRFAMLDDVKIAANGLLQLGHGL
mutant 17 97 EPKSRFAMLDDVKILAAGLLQLGHGL
mutant 18 a8 EPKSRFAMLDDVKILANALLQLGHGL
mutant 19 99 EPKSRFAMLDDVKILANGALQLGHGL
mutant 20 100 EPKSRFAMLDDVKILANGLAQLGHGL
mutant 21 101 EPKSRFAMLDDVKILANGLLALGHGL
mutant 22 102 EPKSRFAMLDDVKILANGLLQAGHGL
mutant 23 103 EPKSRFAMLDDVKILANGLLQLAHGL
mutant 24 104 EPKSRFAMLDDVKILANGLLQLGAGL
mutant 25 105 EPKSRFAMLDDVKILANGLLQLGHAL
mutant 26 106 EPKSRFAMLDDVKILANGLLQLGHGA
mouse ANGPTL4 107 mrcaptagaa lvlcaatagl lsaggrpagp epprfaswde
; mnllahgllg lghglrehve rtrgglgale rrmaacgnac
&AF? ng;'gg6')\]o qukgkgap% kgsgdrvpeg gtpgctllzglq tqlkaqﬁski
- aqlfgkvaqgqg grylskgnlr ignlgsgidl lapthldngv
dktsrgkkls kmtgliglts nathlhrpar dcgelfgege
rhsglfgigp lgsppflvnc emtsdggwtv igrrlngsvd
fngsweaykd gfgdpggefw lglekmhsit gdrgsglavg
lgdwdgnakl lgfpihlgge dtayslglte ptanelgatn
vspnglslpf stwdgdhdlr gdlncaksls ggwwfgtcsh
snlngqgyfhs iprgrgerkk gifwktwkgr yyplgattll
igpmeataas
human ANGPTL4 108 msgaptagaa lmlcaatavl lsaqggpvgs ksprfaswde
H mnvlahgllg 1 lrehae rtrsglsale rrlsacgsac
ﬁscgzifgg)\lo qgtegssgdlgI lZngr\./dpe vlhsg.lqtqlk aqnsrigqlf
- hkvagggrhl ekghlrighl gsgfglldhk hldhevakpa
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Wi

light chain 81 KVSNRFS CDR2 5.50 |ight chain 82

1J 5.50 light chain 80 RSSQSI LHSNGNTYLE CDR1 5.50
WO-88RABYI CDR3 nutant 1 83 APKSRFAM_DDVKI L AN/ QRI8BIA25080

mut ant 2 84 EAKSRFANLDDVKILANGLLCLG?EL mut ant 3 85

I:DI\CDI:I\I\II I\

\D7NIVE LI VINTD O

EPKARFAMLDDVKI LA
EPKSAFAMLDDVKI LA
EPKSRAAMLDDVKI LA
EPKSRFAALDDVKI LA
EPKSRFAMADDVKI LA
EPKSRFAMLADVKI LA
EPKSRFAMLDAVKI LA

o

alll

3 i3

C*ﬁﬁyka@igda k é%w&éle
Cﬁﬁﬂaelﬂ&ﬁéigh?éﬁeagay
Giri(&vp £ stiida Bh@ ¥@8kn

GHELE = hppaa ek IKEa9fiw
GHE2asnut ant 11 92
GHGL. nutant 12 93

lhrlprdcge
dggwtvigrr
kvhsitgdrn
slgltapvag
cakslsggww
ktwragrvvpl

lfgqvgerqgsg:
hdgsvdfnrp
srlavqglrdw
glgattvpps
fgtcshsnln
gattmligpm

FKG5E ANGRARKH LA
ESHBREARRDDVAI LA

GREPPRFARW, REMNL3-ABGL
GHGL nutant 14 95

LQLGHGL

Uran ARGPYR4L~

(FKJprraantoa BINVIDHSEL

fEE MhDJVKIAﬁ

GHGL

mut ant

17

97

QLGQGL

O\
r\or\ AIVL DUV L

AGECE

EPKSRFANLDDVKILANALLCLG}EL
EPKSRFAM.DDVKI LANGAL QL GHGL-
EPKSRFAMLDDVKI LANGLAQLGHGL
EPKSRFAMLDDVKI LANGLLALGHG-
EPKSRFAM.DDVKI LANGLLQAGHG-
EPKSRFAMLDDVKI LANGLLQLAHG-
EPKSRFAMLDDVKI LANGLLQLGAGL
EPKSRFAMLDDVKI LANGLLQLGHAL

EPKSRFAMLDDVKI LANG-LQLGHGA

nr capt agaa | vl caat agl

r r macgnac
t gl kagnski

notarnt
mut ant
nut ant
nut ant
nut ant
mut ant
nut ant
nut ant
nut ant

18
19
20
21
22
23
24
25
26
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100
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mouse ANGPTL4 107

| saqgr pagp epprfaswde
(Accession No. mml I ahgl |l g I gggl rehve rtrggl gal e

i gnl gqsqi dI

dkt srgkkl s kntqgliglts nathl hrpar dcgel f gege

103

NP 065606 qgpkgkdapf kdsedrvpeg qtpetlgslq

qql f gkvaqq qryl skqnlr | apt hl dngv




rhsgl fqigp | gsppflvnc entsdggwv iqrrlngsvd
fngsweaykd gf gdpggefw | gl ekmhsit gdrgsqgl avq

wo osaigasek| | gf pi hl gge dtaysl glte ptanel gatn PCT/US2007/025080
vspngl sl pf stwdqdhdl r gdl ncaksl s ggww gt csh

I fhs iprqgrgerkk gifwktwkgr yyplgattll
m@@ aas human ANGPTL4 108 nsgapt agaa | nl caat avl
| saqggpvgs ksprfaswde (Accession No. mvl ahgllq
| gagl r eh@embhbeldhaphstibodysthaybimds tNANGPATLSI)and neutralizes at

qgt egstdl p | apesrvdpe vl hsl gtqgl k aqnsriqqgl f hkvaqqqr hl
ekghl r i qiﬁa&ﬁgaﬁg'slqﬂdﬁkomal@\% $a 102 WO 2008/ 073300

PCTé_Llszoqz.g%gggaongrm%w o‘i’é’lﬁpﬂg\g&ffeiﬁ ke RidHodRonal

| f gvger gsg er gpggsp prlvncknts d viqrr
hdgsvdf naptibaeyiska giasepingadeloghkamtiboxdyt gdr n

ol o tvpibe mPaedpadlanthpiet kit Latae & ile monocional
f gt cshsnbpib 3@y e & hlAmarizdd KeRiobwnsl BhassN!

aattnlicmm aaeaas nouse ANGPTL4 109 QPEPPRFASW
DEMAL L AHTbelrgb@ictonalsiitibogyi of ielaiombnwihei@T the momocional

SKSPREASWD, EMNVL AHGL L Sp i on 103 WD
2008/ 073§66b@b'rﬁ§g861ﬁg6’é‘e§g§6'°”éﬁ%’|r‘ " A monocl onal

ant sbody TheahoRb&lgRalk dnt At @Rt NRHEFe e moroclonal
| east one activity of ANGPTL3. 2. The nonocl onal

ant i body aptibedyfacreasan dhelevel Rbaligast po sErUBAPicYvO.
. P
. B RDASUBE oAbt PRI Afleions

onal ~ ant i body
i s a hunmantiBedy bimaisabameepitope GOANGRTL3Thavingtioe amind acid
anti body of claiml, wherein the nonoclonal antibody-"
is a humsfaueneR PoREQ IANGRE,. 5. The nonocl onal

oL o0 T B tal RELEY 1 9B RTfine i
Vi vo. antibody binds to an epitope of ANGPTL3 having the amino acid
sequence of SEQ ID NO: 60.

8. The monoclonal antibody of claim 1, wherein the monoclonal
antibody binds to an epitope of ANGPTL3 having the amino acid
sequence of SEQ ID NO: 9. _

9. The monoclonal antibody of claim 1, wherein the monoclonal
antibody binds to an epitope of ANGPTL3 having the amino acid
sequence of SEQ ID NO: 10.

10.  The monoclonal antibody of claim 1, wherein the monoclonal
antibody comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 20 and a light chain variable
region comprising the amino acid sequence of SEQ ID NO: 28.

11.  The monoclonal antibody of claim 1, wherein the monoclonal
antibody comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 22 and a light chain variable

region comprising the amino acid sequence of SEQ ID NO: 30.
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6. The nonocl onal antibody of claim11, wherein the

nmonocl onal anti body binds to an epitope of ANGPTL3
whaoosig3dhe ami no acid sequence of SEQ | D NO PGRUS2007/025080

The nonocl onal anti body of claim1, wherein the

g ds 1 t ANGPTL
navi g« nneaeBCRER it 8o T hRBfeiRiae rigmocna
The monoinsatiy aphigrady zpﬁeé\lqﬁthﬁlﬂu,va\‘vﬁﬁreeﬂéfgldméomﬁnsing the
monocl onal | body binds to _an epitope of ANGPTL3

havi ng t raémamamd aeqwen@ethEéblthQs@e angdanight ghaig variable

The nono I [ ind

nonocl onj%allag (‘tof?"g&agﬂg Q}ééénﬁ%@gn@dé%qqﬂ%pggo @*L%U 32.
haviqgg t h&me&ﬁbﬁ@cl@ﬁhﬁanﬁt@@ﬂﬂﬂ%a!ﬂﬁ 1 StwReltdin ed midhocléhal
The nonocl onal anti body of claim.1, wherein, the

monocl onAntibagy CRBWRYISEsrARPawAChAIR Yaliablengion GPREFEY the
“region C(ng\bﬁég?égﬁenMPQEéﬂﬁjNﬁWé‘ﬁf adi h§5}% hQ/anable

NO 20 and ain varil a ion Co
the am noegnond:csnmmngm@énﬁh‘x@abl sdQUeZﬁe dIBEGIH@ NO 68.
wherei n the nonocl onal

| bod claimi,
ant 1 ody seneeehal RRRCPESAIT 4 1grein tag fRAmocional
conpri s| tleﬁlC/“ \Pg%eé%i He 2RALIAIA aPiblHegidn %?npﬁgmg the

and a light c riab regi on conprising t
am no amaﬂmsecaomhsequén@EQ SEQ\I(D NED .66 aretawght cham variable

2008/ 073300. PCT/ US2007.,025080 12. Th
2nt 1 body 1EFODIETRAEING LS BTG AT AREGRAT ey BANG: 7°-

CONP, sesTH Hh@ﬂwoﬁaaaﬁmy@dy @foélsmﬁ q0WABr&IANRG NFdritd|drite
am no acid seguence of SEQID NO 24 and a light chain

vari abI e antlbg papesifipalsbingsitadhe spme eprilapesasg aatifeedvd.7.1.

St Q4 3

aherrn' e MopacionshEntBaRELEdam 3 WHBRAN 166 mioidBria

chain varan?bggyé spgbﬁooamggmdbgb mlge tshme qﬂtdpe madt'%?dy 4.8.3.

sequence _0 ) n C I N varil apl e

reg. dn c mmgnﬁglonﬁbaawqp@v %fcfﬁa 3qw8ﬁ£€3na he granqatenal

NO 68.

wher o n EpodF sEREAEAAPBina3b 86 S oftdHd B antibody 4.9.1.

chai18. varTirebinenoeipnahantivguyi fi ¢clgim Aewhansindhaaiahoclonal

e | D_NO., 66. | i ght h

f’egFiﬂcimPPE?ﬁBeFﬂsaMwﬁnie?ﬁe siftleSioRek d&abiiodt 1.315.1

NO. 160 3fhe rﬁBﬁo%ﬂ@Phﬁf@édﬁ@ﬂélQW! @hefdinithe lonoclonal

wherein the nonocl onal — antib specifically binds to
t he sane antibodpspasifigally bingp tqt e same epitope as antibody 5.35.

20. The monoclonal antibody of claim 1, wherein the monoclonal
antibody specifically binds to the same epitope as antibody 5.50.

21.  The monoclonal antibody of claim 1, wherein the monoclonal
antibody is an antibody fragment.

22. The monoclonal antibody of claim 21, wherein the monoclonal
antibody is a scFv fragment.

23.  The monoclonal antibody of claim 21, wherein the monoclonal
antibody is a Fab fragment.

24. The monoclonal antibody of claim 21, wherein the monoclonal

antibody is a F(ab’), fragment.
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16. The nonocl onal antibody of claim1, wherein the

nmonocl onal anti body specifically binds to the sane
wepiosomsoas anti body 4.8.3. 17. The nonocl onaPCT/US2007/025080

anti body of claim11, wherein the nonoclonal antibody

4025 ' 13hemgng ﬁeé%ﬁ&%di?ﬂﬁaﬁﬁiéﬁf’%?%ﬁﬂ% AiReiong!
t he m)noghgg@(lj isP FabOfiig ﬁq@ﬂcl ficall y binds to the
same epitope as anti body 315. 1. . The nonocl onal

ant RBody Aomosbglomal antiprsychat §h@'ﬂ@ﬁib’c¢'6ﬁ§ﬂ° ANGBBES.

535, 26omARSTRER SRl 8l T SaighE PRau ARt R IR neryy
t he nonoehgmaéompngeé)ody specifically binds to the

same epitope as anti body 5.50. 21. The nonocl onal
ant i body ofa)@gi#mnmno %%lséﬂ\%e@%aﬁﬁﬁbg@h'a‘l any,pi¢ gHa&Q ID

is an anti b,q@% ﬁb%&fé%'%nd ggtofgpe nmonocl onal anti body

of claim 21, rern the nonoclonal antibody is a
scFv fragnep)t at st the aminocoihaéquaendebas gebfortl iaiSEQ 1D

21, wherein the nonoclo anti body is a Fab
fragnent. b %%n%@]s]ﬁal anti body of claim 21,
wher ei n the Qe v%%sggﬁlf anfRbideRf¥eqderd 4Bl forth i inSEQID

fragnent. 073300 PCT/ US2007/ 025080
The nonocl oINé]s SBt Ba,oatyd 40; cl a| m 21, wherein the

nonocl onal ant.i s a Fab' a . , :

nonocl onal falt Of‘ﬁaﬂm'gﬁea(ﬁ'q F%g'ir}?ﬁ]éeo?%ggt @)&h in SEQID
ANGPTL3,  cquiar 43l ag, ahdagvy chain and a fight chain,
wherei n the heavy chai n conprises: a) an am no acid
sequence ase)s@@ |gasit opeiamianyacith searerstas set fau inIBFEQJD

26 and 63 t a st one am no acid sequence
as set fort 5§EE4 %&E& 35, 36, and 37; c) at

| east one aimatqeasn dw@aqumaendaeec;wncémstmifms&i@sam ID NOs:
NGs: 38, 39 and 40;_d) at |east one anmi no acid
sequence as’ bef2A T3 SEQ | D NOs 41, 42, and 43

Ll o “ReLo B 19 BheRihlo R Seatpdss Beel v seQ 0
aci d sequenN®saF4seéb, amd 76; in SEQ | D NGs:
wherein the antibody neutralizes at least one activity of ANGPTLS.
27. The monoclonal antibody of claim 26, wherein the heavy chain
comprises a CDR1 as set forth in SEQ ID NO: 35, a CDR2 as set
forth in SEQ ID NO: 36, and a CDRS3 as set forth in SEQ ID NO: 37.
28. The monoclonal antibody of claim 26, wherein the heavy chain
comprises a CDR1 as set forth in SEQ ID NO: 38, a CDR2 as set
forth in SEQ ID NO: 39, and a CDR3 as set forth in SEQ ID NO: 40.
29. The monoclonal antibody of claim 26, wherein the heavy chain
comprises a CDR1 as set forth in SEQ ID NO: 41, a CDR2 as set
forth in SEQ ID NO: 42, and a CDR3 as set forth in SEQ ID NO: 43.
30. The monoclonal antibody of claim 26, wherein the heavy chain
comprises a CDR1 as set forth in SEQ ID NO: 53, a CDR2 as set
forth in SEQ ID NO: 54, and a CDR3 as set forth in SEQ ID NO: 55.
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71, 72, and 73; or g) at |east one am no acid sequence
as set forth in SEQID NGs: 74, 75, and 76; wherein

wao b@samsibody neutralizes at | east one activi tRCD1S2007/025080
ANGPTL3. 27. The nonocl onal anti body of claim 26,

i AR T R e R L

36, and gofiphde8a CPR1f &3 bbt fiothSESE@ IDMNO374, a&DRBGas set
nonocl onal ant| bod of claim 26, wherein the heav

chal n : 725 aggra EBR%as settagh i &Eﬁ IB5NO: 73.

set or?ﬁ'hﬁ%gﬁ%ﬁ?%@l@lbﬁ@?d}?é}@?@%h ocC Onaﬁ%’yaéh

anti bodycoﬁwpneubesm (ZBRW\ﬁfsel fﬁmhha SE@}J% N@a?g, a CDR2 as set

t t J ,
co Dt~ Tasth in BROSRRCH Haoana s CRE as eaRpritngea 10 Ro: 76,
forgh i nTﬁE%&r%&Q\%@Wb%@y K RiRPI VRER)N fHY Ilc%%%l\ﬁagi

clarm 26, where eavy chain conprises a

set fortbompriSEQ |D NO 53, a CDR2 as set forth in

SEQ ID n CDR3 as set for . n. SEQ | D :
55 ' 06 WS>B0@M0nSAH pediench s FEboN a7y oA e SEQ 1D
nmonocl onal ok Py 39farid 67 6 26; Wherein the heavy

chain conprises a CDR1L as set forth in SEQID NO 71,

a CDR2 as st at least hne RnSAQaciHl sERuaTke as detfodbrp SEQ ID

set forth | SE I 32. The nonocl onal
[ %%Naov%éé’a n [

anti body of t he heavy chain

conpri ses ac)oéﬂbaéﬁoﬁéfanﬁlﬁbtdﬁld Seiadelad\Eet féfth in SERID
as set forth in SEQID NO 75, and a CDR3 as set

forth in SENOBDARCE8 ANd 483, The nonocl onal anti body

of claim 26

~amno acid q eéﬁ%ﬁ?@gaﬁa{é%&'k‘ b?;obﬁq %gl néhacr?sg%ﬁé{ o?ﬁ‘>| éE@%%qD
NGCs: 27 to N@sabd, 57, ard 5’2 b) at |east one amino acid
sequence as set forth in

L NOs: 44, 45 d :
c) at |east®oRtleast ﬁBez%“'Go ERAeEL %%Fe?@ﬁ?‘ﬁn'éga ID

SEQ I D  NOs\jod756487, aflsd9; d) at |east one am no
acid sequence as set’ forth in SEQID NOs: 50, 51, and

52; e) at Iféastea@henaramloomldj sequenrgecas set fosth iNHEQ ID NOs:
in SEQID %8 dﬁorand 58;
g) at least one amino acid sequence as set forth in SEQ ID NOs:
80, 81, and 82.
34. The monoclonal antibody of claim 33, wherein the heavy chain
comprises a CDR1 as set forth in SEQ ID NO: 35, a CDR2 as set
forth in SEQ ID NO: 36, and a CDR3 as set forth in SEQ ID NO: 37,
and the light chain comprises a CDR1 as set forth in SEQ ID NO:
44, a CDR2 as set forth in SEQ ID NO: 45, and a CDRS as set forth
in SEQ ID NO: 46.
35. The monoclonal antibody of claim 33, wherein the heavy chain
comprises a CDR1 as set forth in SEQ ID NO: 38, a CDR2 as set
forth in SEQ ID NO: 39, and a CDR3 as set forth in SEQ ID NO: 40;
and the light chain comprises a CDR1 as set forth in SEQ ID NO:
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f) at |east one am no acid sequence as set forth in

SEQ ID NGs: 77, 78, and 79; or g) at |east one am no
wa@eiodozsouence as set forth in SEQ I D NOs:  80PCBILS20aTI0R5080

82. 34. The nonocl onal antibody of claim 33, wherei n

Do aU7 A B BB E RO NRH P R GRaiRet forth
a CDR3 asnSEHQIDNO: 49 SEQ ID NO 37; and the l'i ght

chain conprises a CDR1 as set forth in SEQ ID NO 44,
a C82 asThecmonetclonal antérgy ¢f qlaim 38, whaeeia thephgawy chain

set fort [ 1. Te al

ant i body%c?fﬁé:}fsgé% ?@F&\ﬁﬁ%%glt fn°3’?h'” ﬁ@g&ﬁ“ﬂﬁa‘m a CDR2 as set
conpri segoah GPBEGD NO: 4 reridl éE[SE@alsl%dN‘ibrtB& SECODRRIO: 43;
as set forth in SEQ ID NO 39,

forth i nasddhedighbehaip: corﬁwet%%@h@sc%fwwémg NO:

‘CDR1
EST/ ugzgﬁgzgg%t 5,58 fgﬁvfbéz? éﬁﬁs 1D N6 5 i A s set fort
4 (IDRBOAS2 SEQ | D NG ) )
The rmnoamonEg? antlrg5 iy I3n Qerel t gghegs,
e G meBaoRnaLRATISRAYCRIOIATE: B3, WHSkEORReYY GHAIn
a CDR2 a%o rgefa%f EbRNasER fdPtH\lQ%é@DaW &3CRRSDAD as set

set forth i D NGO 43; and t ht chai n
conpr i sedorh COREQuID HD: 54)raﬂdaﬁJEHE:BQaBBelt|®orth H0SEQ ID NO: 55;

Coron’® i engaplight phaBzompridsd a thRTas st IR T §ER{fo No:

of clai msg3q @DF{Qeé@sétff@rthf?@‘SE@ﬂ‘l'NO sPaNd aSDR3GRiet forth
as set forth in SEQ ID NO a CDR2 as set forth in

SEQID N@SE@IIArﬁ‘!paSQ;DRs as ’set forth in SEQ | D NO

'n 380 Biaron8ond SR AGRT 33, {HERiEIng fikalopEhn

57, and a;oﬁEpR&easa CORT as bt forth IRESEQDDNNO: 578 a3BDRPas set.
nmonocl onal ant i bodY of _claim 33]Ctpvigere| n the

Chain can BN 7 At GHITE assesiot i MEQ 1NO: 78;
a CDR2 a%n%ﬁhgrggﬂ gﬁﬂg&cﬁ%e@é\'@ ﬁ?asa%?f&tmE@le NO:

set forth and chal n
corrpr i seg7aaCBPR2aas settfoftbrin ISEQ IBEDI EBNEInd afUDRA as set forth

DR hasI Sﬁﬁgéfé?f@%%é;EQ ID NO 78, and a CDR3 as set

39. The monoclonal antibody of claim 33, wherein the heavy chain
comprises a CDR1 as set forth in SEQ ID NO: 74, a CDR2 as set
forth in SEQ ID NO: 75, and a CDR3 as set forth in SEQ ID NO: 76;
and the light chain comprises a CDR1 as set forth in SEQ ID NO:
80, a CDR2 as set forth in SEQ ID NO: 81, and a CDR3 as set forth
in SEQ ID NO: 82.

40. A monoclonal antibody that specifically binds to ANGPTLS,
comprising a heavy chain and a light chain, wherein the light chain

comprises:
a) an amino acid sequence as set forth in any one of SEQ ID
NOs: 27 to 34 and 67 to 70;
b) at least one amino acid sequence as set forth in SEQ ID
NOs: 44, 45, and 46;
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39. The nonocl onal anti body of claim 33, wherein the
heavy chain conprises a CDR1L as set forth in SEQ ID

w0830 CDR2 as set forth in SEQ I D NO 75PCHNS2087/025080
CDR3 as set forth in SEQID NO 76; and the Iight

chai n conpris .

a CDR2 as s tg?@%ﬁgﬁéa@@%q\%&%&a%%hw SE%QID
set forth NQsSER 48 d¥a 482. 40. A nonoclonal antlbody
that specifically binds to ANGPTL3, conprisj

ng .a

heavy chai ri)aftileast ppa@aMiRaacid spRYENGE aheel fog‘%tmé%@ﬂD
conpri ses: a d sequence as set forth in
any one of @é@ 5%%@5% to 34 and 67 to 70; b) at

| east one agli ableast dne aminoEEidiseqedndeoas beiflmrlﬁEiQSED ID

NOs: 44, 45, and 46:; 108 _WO 2008/ 073300
PCT/ USZOO?/N@%@@ Sz)arﬁsﬁ?east one am no -aci d sequence

as set fortf at féa%?iggbgmlw%c&&qd‘&cea@éisﬁpfor@m%EQ ID NOs:

| east one no ac sequence as set forth in SE
NGCs: 50, 5]773]8ja51217&=,)orat | east one amino acid
sequence as set forth in,

) Tt | eastdIcAideash ot aminp du Renbenas Bamet o it SRQ D NOs:
SEQ I D NOs:gp, %4, afdgnd 79; or g) at |east one am no
aci d sequence as set forth in SEQ ID NGs: 80, 81, and
82: wheneriein thesantihddyorsutralizes at ieast oae aatiyly o ANGPTLS.

o et 4 TRenBPEPdIoTAat s 8 (RRRCEQ N et clain
;EtQ 1|‘ gr }\IgoarTr‘réEQd @Dm aéléet fRrEORBEQ IDANO: #d; 4ICDR?2 as set

and a set _forth in SEQ
46. 42. Torth oR6E %B‘IO A m@&yc& 2 paiset fggth anﬁao 1P NO: 46.

| gl o R RSPy By A DS R R

a CDR3 asoswirisberd GDR1 &E€e1 lortiin SEQ IDANOTHEZ, a CDR2 as set

ZEQFE' e b IS B Rloy e e pi o seeketh 15 SER IRyNO: 40,
a?hé%onéabhsl érﬁt.b%%@ df'%lzhm 48 Jwhérih th IR dhain

set orth in SEQ . The ‘monocl onal
ant i body cofnpa'lsasm @DRW@S@I in)rtthB SEQHD NRai5A, a CDR2 as set

forth in SEQ ID NO: 51, and a CDR3 as set forth in SEQ ID NO: 52.
44. The monoclonal antibody of claim 40, wherein the light chain
comprises a CDR1 as set forth in SEQ ID NO: 56, a CDR2 as set
forth in SEQ ID NO: 57, and a CDR3 as set forth in SEQ ID NO: 58.
45. The monoclonal antibody of claim 40, wherein the light chain
comprises a CDR1 as set forth in SEQ ID NO: 77, a CDR2 as set
forth in SEQ ID NO: 78, and a CDR3 as set forth in SEQ ID NO: 79.
46. The monoclonal antibody of claim 40, wherein the light chain
comprises a CDR1 as set forth in SEQ ID NO: 80, a CDR2 as set
forth in SEQ ID NO: 81, and a CDR3 as set forth in SEQ ID NO: 82.
47. The monoclonal antibody of any of claims 26, 33, and 40, wherein
the antibody is a mouse monoclonal antibody.
48. The monoclonal antibody of any of claims 26, 33, and 40, wherein

the antibody is a humanized monoclonal antibody.
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conprises a CDR1 as set forth in SEQ 1D NO 56, a CDR2
as set forth in SEQ ID NO 57, and a CDR3 as set

wo e0o8l733m0 SEQ | D NO 58. 45. The nonocl onal ane¢hos000625080
claim 40, wherein the light chain conprises a CDRL as

set forth.in SEOQ ID A . Se r j .
SEQ*PD Nlclhheﬁ,"”gﬁ'éfné%ﬁé’ SN % Sy %65%%4'@ 1, wherein
79. 46. e aRtbedy) RN humain edycloharamtibddi0, wherein
the light chain ‘conprises as set _forth ipn SE

CDR1
| D RO 8Fheanepreloaa atibodygfiany of clpis 2EN3, and 4@nyherein
?mnocl ﬁ??%h%‘f’@%@%@@%ﬁ% cl a?ﬁ%t ISé,Zt %@é,]ggwén JlIBId in vive.
- whesgi n Theemanbclbadyamtiboalynafuss oftciaioip6) 33 rdricdélywherein

48. The nonoclonal antibody of an f is 26, 33, .
and 40, WrABtiRody hindsipaRRRItaPe %I @Nﬁ?ﬂﬂz%'aﬁvmg the amino
nmonocl onal.; .'298‘% 073300

PCT/ US20 }Oca)%d&) 4%@%!\@%%%bnal ant i body of any

of &Rai myh2émoRsdclonabiartihodyafrariynof claiensa®6i BBHdynd 40,awherein
human nonocl opal ,apti bqdy. 5Q, Th | .anti bod

of any ofrt]h%ﬁﬁf"i’r%d& ',”d§g? A RPIRPe m&%ﬁfﬁ%‘”aﬂﬁ%s no
decr easegcidiSeditiRle SfSEQ IDEREE goNe serum lipid in

vivo. 51. The nonoclonal antibody of any of clains _
26, 533, die monockesakantihastly efranyfdsiainsde, 3% and 40, wherein

SEQ 1D e 80GA7 oI dn AR SOmEETL AR e fmino
cl ai s 2@ ciBsequistitedst, SBPQADENO: 9t he anti body binds to
an epitope of %NGPTLS havi ng the am no acid sequence

of 8BQ | Dheanopoclong! antiodyRfcnYorlatlaim 280, aftd 4@ywherein

of clai : : ' t4 o i

fo an-eprioantbsay st anripelor ANGFTS Ratlio thé'Gino
sequence aefd SéquarieeNsh SEQ IDANOTHO. nonocl onal anti body

of any of_clainms 26, 33, and A40, rein. .t ant i bod .
bi n@8" t o TA® r@sn%lﬁeab@ntm@ﬁsawa% ﬁ@l%@ﬁaﬂfrﬂﬁé 43 GfHerein
sequence REbd i 944 Ié:gﬂ@ i

of any oftﬁ%faal nsaggzﬁ%%(?&gntgﬁi%@\j\mherei% tlhge?rﬁ?@ggjydy
speci ficdlTy}.binds to the sane epitope as anti body

4.7._1. 56, The monoc| onal anti bod , 0k, Cl 8| .
26, 583, * a8 BOnoRRGALe Lok A Y Ao EnEe 43 AR 98, wherein
bi nds t o thdantBody spédifdalyasindstd tredyamé. &itdpe as antibody
4.8.3.
57. The monoclonal antibody of any of claims 26, 33, and 40, wherein

the antibody specifically binds to the same epitope as antibody
49.1.

58. The monoclonal antibody of any of claims 26, 33, and 40, wherein

- the antibody specifically bin(ds to the same epitope as antibody

1.315.1.

59. The monoclonal antibody of any of claims 26, 33, and 40, wherein
the antibody specifically binds to the same epitope as antibody
5.35.
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57. The nonocl onal antibody of any of clains 26, 33,
and 40, wherein the antibody specifically binds to

WO h@8523380 epi t ope as anti body 4.9.1. 58. The PCT/US2007/025080
nDnocIonaI anti body of any of clains 26, 33, and 40,

he an eci fi.c .
teRGr TrRmBRbbAREYaAEEh 3Bl ot ARt rd I A e
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65. A monoclonal antibody that binds to ANGPTL3 and neutralizes at

least one activity of ANGPTL3, wherein the antibody binds to a
peptide having the amino acid sequence of SEQ ID NO: 9 with a Kp
of less than 50 nM.

66. The monoclonal antibody of claim 65, wherein the antibody binds to
a peptide having the amino acid sequence of SEQ ID NO: 9 with a
Kp of less than 30 nM.

67. The monoclonal antibody of claim 65, wherein the antibody binds to
a peptide having the amino acid sequence of SEQ ID NO: 9 with a

| Kp of less than 10 nM. -

68. The monoclonal antibody of claim 65, wherein the antibody binds to
a peptide having the amino acid sequence of SEQ ID NO: 9 with a
Kp of less than 5 nM.
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76. A method of treating ischaemic heart disease comprising
administering to a patient an effective amount of the pharmaceutical
composition of claim 69.
77. A method of treating metabolic syndrome comprising administering
to a patient an effective amount of the pharmaceutical composition

of claim 69.
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