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[012] In certain embodiments, an isolated antibody that specifically
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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
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HE(BJG)mNCSE@ MSD NIO: 853<KSEQ® IDdO: 86,28EQOIDWNIO: I87 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



certain enbodi nents, the anti body binds to.a peptide

having the am no acid sequence of SEQID NGO 9 with a
wEpoosH733ess than 5 nM [014] In certain enbodi PERNUS200H025080

pharmaceutical conposition is provided conprising an

anti bqdy.as descriped abov In.certa enbodi
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mypeitegfcerdiemti i3 proeidetl; e reinthe nsethod @dmpriseserdmigistering
to a patient an effective t of the harrraceut| al
tormaiiont an efiastive AMQUNt of S PRaRPaceulicabepmROsKion. Tn certain

tﬁrerﬁédd%nf?taaﬁl%kﬁéd oﬁY@&‘r&f‘ﬁ#éeﬁBl@é&&S@mu%@g%\ﬁdé@ﬁuherem |

conprises adm ni st to a patient
¢iié ewdthod campuises @fdniihisterireg tma patieotdn eﬁeptoea amonint 3f the

2008/ 073300 PCT/1US2007/ 025080 V. BRI E
3RRABINLGE éﬁmﬂ%tﬁ”c;?i rfadl %%{UP@‘R asfn‘awsodf%feaﬂng

&férdimﬁeréialmeeﬁe%dlc@h%ﬁsésrbdﬁmmt finday & patient
g’}ﬁt@gﬁ ﬁ}?@gtl on w trh anti bodi es 1.315. 1 ng fa en

zangeﬁtectuaa@rn@mtrqilthe aharaegutioal pomplqsﬂ@sw dewﬂaufed in

ShirRlfents 3 oulaP b Fadikl aibaldis THuban; e e metnoo

Wohlpriveki dtpdiniterdngdtcba batiénirad effécredambudit df than d
control antibody anti-KLH, as described in Exa

[p@@vrpape@maé camgiqsition: di certain gathodinenisnAPeY) rtreaaélng
' aset‘t\ﬁ%le i 4sbedi§ ﬁg@lgﬂegr %@ﬁi\f@%&& comprises
admmlsterlng to a patlent an effective amount of the pharmaceutical
composition. In certain embodirhents, a method of treating metabolic
syndrome is provided, wherein the method comprises administering to a
patient an effective amount of the pharmaceutical composition.



anti body 14D12, and control antibody anti-KLH, as
described in Exanple J. [018] Figure 4 shows fed and

wo 2080T3ser um chol esterol levels in mce 4 dapsT/a$10e7/025080
injection with anti-ANGPTL3 anti body 4. 8. 3,

- j trol anti body
%D-EL@E%%W% b%gr@@geg[ 019] Figure 5
Shows (O8] Fguieas 5REWS 964 Bk TASeMGRITuRerigR)éelige ilévels demice
4 days after injection wth anti-ANGPTL3 anti bodi es

4. days, aftergniectian with antiiodiesshN@ABLY 4ahdli BeH, 49h,8ncheentrol

%QHLL,Q.AQHUH_Q Lant - KILH = scribed in Exanple
o201 BT’ @"[Jrgé/%ugﬁ’d{/\kl’seuf'g oﬁgéfs:t ed serum

Ch0| e30 P60 IFigerect shows fed end4asiéy1$seﬁliﬁmecfhdlé$teﬂilIlemals in mice
wi th anti- ANGPTL3 anti bodies 4. 7.

4rdays am@tlaﬂmlwlbpm Sk aoits 4. 5n‘ﬂ19bbc8ﬂd control
hbo&@nn REGL &0&Gthddn pe@Mbe J. [021] Figure 7

eru ycer| e vels In mce 4 days (top
panel Josrd FBglnia)&shbwstf@drapdrned;t)ades‘armm trlg]yeetlderie\mld; i mice
antlbodles

£ oys qterlmwﬁﬁori W'Mtbéﬁ@%ﬁ%ﬁm ‘a%éw?n i a'PéLAN%PTL‘*
Qﬂﬁﬁ{)&)b?q Fga%hﬁ'opantﬂ%%/] arftl-BUHe a8 dﬁé@%eé% E‘thmple J.

rlgycerl vels in mceaterlnjectlon W t
vari o(e1 BjosFagtam Hshows fed\apdfageddearus Qholestgrolwa}@m mice

3 R s iy RS b eSS, By fREETLe

énﬁbéd;é‘imﬂz, and ol dntfbcdly dntBKEH, a8tiebcfibdd 9 Example J. |

, and control protein BTS324, as
descr @t iFgwemphewsifed azd]faﬂeglﬁeéumdngly@ﬁ@darlﬁvels in mice

Bl WA ANG T Bh Mo Ges L i By 0.1, ant
ANGPTD4 anBib®@y 1a08/2) 483 @OnROT akiias/afME-ELE) asddésctibed in -
ESEQ | D NG 23). The heavy chain consensus sequence is

XaPRBdwn (SEQ ID NO 25), as well as the regions of
the h Sg'@ugrésﬁaﬁee@&aﬁerféétée%ré(#umgcﬁo@eéteﬁou?réﬁr@tn mice

pept i amewor K regi on
écdqyseafterma;ectlgn eMitheanti-ANGP Tls3jaotibadie SR , 418.3 480t lanti-

@%%?szq&m 1§D1%gnggﬁ &%‘,@ﬁbg yt grﬁtnkrllkpgasrgecécn%e% in

(=012 g\gntarlty determning region 3 (CDR3), and
frarrevvork region 4 (FWR4). [025] Figure 11 shows an
_al i gni@2it] Fliguree’ shows serimiriglyeerids levelsyingnice 4days (top

SapL o8 ol R b b BRI Mot
GOrBENsSUY 7S Uelt® 1| $.484sn 48N, abEQohPoNahtibody anti-KLH, as
described in Example 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



33), as well as the regions of the light chain
sequences corresponding to the signal peptide (SP),

wo ea@s®vsnk region 1 (FWRL), conplenentarity dePE&r/mBa00TIgR5080
region 1 (CDR1), framework region 2 (FWR2),

%gﬁ;ﬁﬁ@ﬁsr | nge‘rW\%m n E%ﬁ%g&%&&ence is also shown
dSES D N@@S)eals WelBad @@%giorﬁ‘& the &My IdhalreSéQiertbes
(FWR4). [026] Figure 12 shows LPL activity in vitro

m-@spond@grt@rthemgnal mogde (BBhdearaawprkaradiomlcPYYR1),

4. % 1, 4. 8 3 7
3088 e e e B e 2 e

o) Iéﬁ]elhi‘@itylﬁé@éﬂmﬂﬂtn ®gidn 2¢CDR2), fran@evorkvegioh@ (FWR3),
antanANGDTLS anti bodi egg ggfs dgscrlzged in Exa ?l

[mleme@mrayﬂ@t%mmgorasmmg (PRt a%éna&emo"k rfglon 4
35?\”%) .9.1, 5.35, and 5.50 to the al ani ne-scanni ng

nts of the SPl1 peptide, as described in Exanple
H. [ 07025FiRigue 15 shbwsmarsalignmemti aflthe dightiehairwakiablenregions

ﬁ@@ilbpaﬁ%ésé 79 SR @ Dw; Bahy e 33580 ANG2ELSRa.0.1 (sEQ

Sﬁ@‘ @Z?O H? ‘ﬁgﬁf@ﬁﬁn%onkgﬁgus Eé@%r%é@ a?é@&ﬁoﬁﬁr(SE‘O ID NO:

oI est mce 4 da (top panel)
m)sa$ belltasrthpaeglonsaifttee lighi eham csaqueneesmonremncﬂng!io the
ri bed

et benu8 (sETVEAmRE e Bedid IR ) B aieftfy L
HYiePninthg RYiHES CDFRN, frAntewstRIregibn 4 (RARY,] @cb’rhplehiﬁentarlty-

shows thé | A vivo pharnacoki netics of antibodies
gerermining region 8 (6DRAntramesmrk segigastFWES)i ¢rERiemBriarity-

e R R RO T AP PaR Rr APay © °

chol eq026)o! FigureAp2 Bhows e PLnaetititydn wittdrafier irbaitherst ViittBmouse
and *5. 50 and control antihody anti-KLH V. TAl LED

mesgalemal @UUIANGE L aniEnasties fsts? BoB4]-315 1y fi 4 1, and
qpp}g ?aééﬁgscﬁlg@d H‘F‘E chIE si ngul ar includes the

pl ura unl ess speC| y stated otherwise. In this
appl i c[GE?]orFlgmlee1 E\Bhdw'sahem viVarpharmanklneat:s Ioéaettaln mouse

anoneddndiantRRRE cLapfboddipt S drereiiR Frahneal
st at efﬂo@é]hqw@m%em EHbWBEH‘ﬁ@hQ of Bhfbodies 47, 1t s, 364'91 1, 5.35,
"including, " as well as other fornms, such

'sinalch.684de th@awnmeﬁcamag munagtm@&the|$91 |pﬁgtldw agdescribed in

t h as "elenent” or "component"” enconpass both
g@ﬁ‘?\'?‘g—?or conponents conprising one unit and

el emenp29] 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.



or conponents that conprise nore than one unit unless
specifically stated- otherwi se. [035] The section

whemdiori3so used herein are for organi zati onal PCF/psxe%025080
only and are not to be construed as limting the

Lo ko Sl 8368 S BRSHT BBl 8 s

Riold¥eérol Irm\bSE rhi@eﬁﬁfb@féoswnl@@hﬁﬂbdlﬁlﬁﬂ 35 aht®)50 and control
articles, books, and " treatises are hereby expressly

|am|bop¢|aatldﬁuby reference in their entirety for any

FPOSGerhil ddSENRRLSLhAL . orecof 1.
Pﬁcor Sg:Taf‘@d‘"r’l‘f‘é‘?'af‘uTé“é'ﬁ(}"— J 'Id[?b%ﬂ@éfiﬂlmﬂggﬁ nes
a terpssptin Qﬁn@tarpﬁ,tﬂtbﬁﬁ@n tthatusbefThe sijuldriiblotes mhé BiuFal
application, this Ilcatlon controls. A Certa

dedess spennf@a{llmmtethe@wﬁ% +rpml§/peplnqad@n thepwpfd ‘c‘ﬁé’ or “an”
Hidand {164 otk BintaR hoddicelif LARGE MRS Sl i application,

@ luge tod “Mmms:‘rahcw@f wmiss statedesthengiseatFurtkermore, the use
occurring amino acids as well as anmino agid Iymers
%}h '|n§|'~E§ﬁ

iof theh v dReludingnmaswelliasPthes lprmsesy s” and
rleld %‘I ‘;’/‘ik ﬁb@ﬂmlﬁ@ AN R depﬁﬁ@éléﬁl%‘?@w !&gmponent”

natura occurrifg am no aci e am no aci
' mﬂcpnmassdmnh leteroéntsror doenppirient$ 68 prising ome omit and elements
"anti bod s . used herein, refers
ahcopaents et EpainnR mare tanits bofyRlbss Sregiisaliystated
ihdrwide i ntact antibody for antigen binding.
Antl body fragnents include, but are not limted to,
Fab, @85 TFt(ea@egt@n headings Bsed hereiniase fefi @rganizational

PRSI AR R TP bR canthyeBi i inRhol e ShipBes mageer
ecrifed. Allldodsaterts, & porfiond\6f d66FNBrRE30Red in this application,
-PCT/ US2007/ 025080 (2003) Nat. Med. 9:129-134. In

ingluding tametiimitaado Patenitsopgtent apRisations, articjgsy #geks and
?lééa%gég apd h@{éﬂy &E&Q?'lnﬁg@gﬁé@& b9 efe'?éﬁgé in their entirety for

odies. In’cértarn ment anft
fah@rgmsrpbse atrether edant dldlatione ecovoioe nathe iDNérpcaratad Iqamture and

Wi B Gk Tl 5 i v
?ggh%e thief p‘ﬁcét‘ibrﬁcé‘ﬁfrélﬁm |y occurring antibody.

ter nonocl onal anti body"” refers to an
anti by f rGentain defisitions al | y hom)geneous popul ati on

cpi L oBUSBl T e R BBRBaRlfEn EePi hi BATe REATs ooy

irte fHaNgeasly e Wl@féﬂ@@polyﬁwémﬁfammowreS|dues The
- enbodi nents, a hybridoma is produced according,t

tRIMKAPPlde mgomﬁoweﬂﬁ @et%wnmr@!uraﬂymuam amino
%%Fds & _glell 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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Kohl er and M|l stein (1975) Nature 256: 495-499: In
certain enbodi nents, a nonoclonal antibody is

w@e@dntso usi ng reconbi nant DNA net hods (see, PET/YS2007/025080
U S.. Patent No. 4,816,567). In certain enbodinents, a

TBB0S] SBEIMER! 4 886 ad Shhel e RES 4l g8 FBbments are
gréﬁﬁéémbgfenéﬂ/maﬁé%?bhe?iﬁéaﬂcweﬁ%e &Zﬁta@\?&ntllﬁcmle%waertam
et al : Biol. 222: 581-597. For various

amb@dlmﬁm|mwodaﬁtagm@rysw@®e@um by erraembinast Die
€xminAL I OW and Lane (1988) Antibodies: A Laboratory
I\/Eihdét‘“‘(‘@ol d Spring Harbor Laboratory, Cold Spring

Har bor{038]Y) Thd &1 “rﬁtnvéfpdhsqa“epudearéfekmmya nafwaﬂy bocuring
ant i body made up conponents from at |eas

| cnqureqpém stha @é@ “nuaﬁlve @rnﬁlapﬂy”erﬁ&f&ﬂﬁéﬂ%tur%lfy QIGURENG ¢

9y conprises a portion of an anti-body .derived
from a’first species fused to another nol ecul e, e.g.,
a por t[088)] orheterantrhboolon@rantibddf/t mtersstosetantibody from a

SREE ) Rt b R A GBSty
ftﬁé’@hgﬂf@ﬂn@bﬂ“% GERATRlemBbsdishehs, 2émBABEIOAR Qﬁtltﬁﬁy is secreted

anti b derived froma human. In certain such
ézybmbyhndmma la certairestiich ambiodiagntsoahybsdemal is prediaced

Arhida Sh Ak SRRl s %8 <REVREY A5 5880 0-

Hohlenand pastsle (1 928) Karire 258U085-49004A |ceftaimBmbaidiragnts, a
anti body refers to a non-human anti body that has been

raenecledalantivedy is pregicedysing recarabippesDNAMatheds (see, e.g.,
5SS EREHNG L o BT, B R RS
REBrURR @A @ntipoaf ragnertdsdlated feorncaliphage sisphay liraaei See,
3 Pt KB A0 88 e L3413 oo o
TRa gﬁ%%ﬂ.r‘ssﬁ@éfe‘i%r HESQ!; Wr&noﬁo&&ﬁ&@rﬁ%dg productlon

IS constructe Yy rep acl ng al ortion
déchniques| e BL G Haylow/earm hane 11988 AntibodiFRIA babgratory

Rtaee TCler Bt Helafh LaBbrato Chlst Rnfig o )

havi ngoatie AlestimeticRantisedy rifed @Qaﬁéﬁﬁbcfdycﬂnhﬂe dpﬂof

certain ‘enbodi nents, a humani zed anti %ﬁ“l%l conpri ses
campasients frgroatlenst to difesent SOcWC%Sjb@t aigjembegdimepts, a

‘ gﬁﬁ"%ﬁ&ﬂﬁ%@ﬁ%ﬁﬁ a? WPR {gp pr?én@ga be‘?‘H% first

(spBslesdase€ s¢pandthed nEcE{eculef eig hmpiamcnndbﬂ :imdpltlbdmy derlved from
certain such enbodi ments, (ggm zed ant.i body

fuseqRad SRARKS: s@scw%eﬁypamml? MeRts: Ecshigieris antibady

SRR DB T RSB MR RO R 1 Bafusea
m&oneﬁ annahtiboey dmtveddrdralmhwnanbddycertam 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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sequences froma non-human animal. In certain

enbodi nents, a human anti body nmay contain synthetic
waegsmerses not found in native antibodies. TheRCT/E82007/625080

not limted by the manner in which the antibodies are

E nhodi
Bt e BBy arfind 1 EER LERR S and sPMERA pincing
dlesRIURY, of ible NEBBIcEeGIBIPHIOPBIRM- hmhahxanub@ayrme meddified. In
mat hods. [043] The term "neutralizing anti bod

cattain embadimentss @& humpniged antibpdy és eondrucied )éudgylacmg all or

2%%?{03?#;:??%%%&93??{&'n?ne Mz&g\fﬁé %%cﬁ ?Lg)‘ﬁdy&eaoﬁur‘ﬁgn antibody

switte afl ioe al portibh vfa. CDR ﬁ@htatmhemhﬂwdyesu& a8 a non-human
neutralizing anti body reduces_ an activj t¥ in vitro
i

anfibedyi having jhe desirag ankgen dinding speeitishi NESrRAIG; ¢ o
;égé@!l')g?ll Cé?]tﬁ‘ gﬂhfﬂ&?ﬁzég affibdti}f é&ﬂﬂﬁsescmlé r@§ions in which all

an anti‘gen. In certa
eomﬂhstmntatly adlrof thatG[yasu cbirnedpond 0 CE)Rssoba owonelegmby antibody

K1 abpLsubsspaiahia ahfre irmBuntf s Bristeaitespond fo FRs
C&&aﬁbﬁaﬁfarﬁ%egf & %bh&lrpéﬁlﬂi &g.bbemeéhtg EWUAAAREY hAtibody

or a T-cel rec In certain enbod Iﬁ‘EﬂtS an
dpithepeoiinpriges ag,ramtam ragloa]r(chehathman sn@md.y fically

b d i b I t

epi ¢ of04REy TRl irand AREGH A TR 8 iphaioRal antibody that
Horieihs Bintdn RLISSAY @Més%cﬁ@bé@n@l%cﬁ’ﬂmn%ﬁfody

si de chai ns, phosphoryl or sul fon gr oups.

mnﬁeemﬁmﬂrburr@ﬁ anpmab c’m@swdlments a human

P%ﬁﬁ%gﬁ%{( ggrﬁ ; HIQ% U@Nc&ar\@ 3k |r§ h‘étlvgléﬁﬁbodles
Ut Aacter s .

“ﬁwfew?ffetnotm rluémtedet%),v4 thmz)anaed{rmwhmpahg fancnbogmsg&e mhade For

AR NS loNSrerBBP R & ur antm%iﬁémp%éaabe?n a

IR genolsy ?\?E 8o Syt fARGAN ELBIIHACEASS, o1 by

aecombaEnd meihodac_es nmay conpr i se epitopes that are

(D SR B BB Rl

Sreﬂ#srﬂ@aﬁ antiBodf/ehaNiedaBbs P HR% oAb acHRityof 8 polyiséptide
the sane epitopé if they conpete for specific binding

teompriging phe epitopg tuwhi h&rﬁﬂﬂb@@}' spgplél@aﬂy bidsy In certain

S drRpuE S hOGRaIAIRR ahlinBar HFERE ] gtk IR fdror in

nEgg.ondl ecul es. I n certain enbodi rrents an anti body
conprlses an antigen-binding site that specifica

e 089 The fareyfantoeprsiogRg St EUteIa A Pofian of an antibody
gfg;ﬁgeim mﬁJb‘ﬂxeﬁ?ﬁle@%}ﬁ arttigeP AR & riiin Briddidents, an

rent ‘anti
antigen- b|nd|ng site is prowded by one or more antibody variable regions.

| [045] The term "epltope" 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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long as the different antigens conprise that
particular epitope. In certain instances, for

we@x@spraspo honol ogous proteins fromdifferent. BEEUS®E7/025080
may conprise the sane epitope. In certain

SRBHbToRY RarSao BNt L AP Rihel Sl et 0. 2
Meonformagohar Bpﬁt?)é)déﬁfﬂﬁﬁ § edmssahér@@ dHavaderisfi¢n

constant is < certain enbodi nents,
when t{046]diAs epitepe md@‘mea @mtthe§ame”m anathpoagitopeni a

PR ANg i, A iy DUtk R RBIGhER, I EFpBEr . r "
RmsEdiRnts popisptides Having diffegent primargtanhing dcidl seqQuences

human, bovi ne, chi cken, rodent, npuse, rat, Dor ci ne,
AN EOMBFIBEEPEOPAS i are dhel sgienda Gartin gR) ents, epitopes

3086518 T B bRy havences

Diffatedit antibodiea sire sail iobind to the samevepitopest they compéte for
a native ANGPTL3. The term enconpasses full-Ilength
FREFHIELIRERT fp thateptorfor ns of ANGPTL3 as  wel | as

mat ur iﬂg;ﬁq %e 3t d)na%l%efcfﬂ‘éﬁ]l ﬂdst’ gﬁ%ﬂ“%hresuq it preferentlally

cl eavage peptide and for
frecogrpzexs thel eyrntlgerpmm:eempieg( mﬁxturreeoﬁprbtelmged/ordonal n.

In certain errb nt s f.ul | Ien rocessed
RRRIEMO hsefahemfodinents croaRabECLao T es 2n
1 .
e #@g@%ﬁ.ﬂ%@ﬁ%ﬁé@%@%ﬁ%ﬁp%%wazﬁz 18741 g

BATHh enzontimentn soe antipedy isseapp hindiagdifferentantigens so

P81 SRS By B5Rpukf Afeed, i oo

if1giées] for &xaanple| o & proaging frone difergnt’digeiesSmay -
[ 050] The term "LPL" refers to a Ilpoproteln | i pase

sammitsedhe sammpepiene Yeeridan embedimans YeiS $aid to
%Eﬁgﬂké@gblﬁﬁtﬁﬁgnu%}g ghqge diélociHtion cdds{ﬁﬁtggp%lf%nse 1 uM, in

VI ne ent, nouse

QeHam embbdimérits, Whéh&ble d&mcwwonemnstemt id & 1mmm and in
enbodi nents, a Ilpoprotel n. pase cata Zes t

1epaRAK gEbsdisrents; wbyndm@&ssnc'aﬂﬁncqmsaﬁt 510 ol ver y

I t

and alr e a%*F&“S@.‘”ﬁzﬂ.ﬁé‘nwf%“%éef‘ﬂéﬁﬁ'@bé%'bﬂ*ké?"@'“ 3
&alvingog ameno atidpsexpieneediaro aalyl vertebratgdsrahgaemalian source,

ididiod BESHS vt . niltag Sobine’ Bhbkeenfodiangbinde,
@b?&.ﬁsl Sdhe 'HYih a@lne&meg%gﬁa %Jh@d(bfga%lé@%eﬁ:ﬁm otherwise.

ol ogi cal materials term "ant agoni st of
Akenezirp alsefefers nodr@gmagt@nand vatiants of native ANGETL3ithgt

malmy‘ Féast one in vivo or in vitro activity of a native ANGPTL3. The
term encompasses full-length unprocessed precursor forms 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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[053] The term "agoni st of ANGPTL3" refers to an agent
that increases an activity of ANGPTL3. [054] The term
WO p@Biozasod i ncl udes human and ani mal subj ect s. PATIUS2007/025080

~certain enbodinents, a patient is a mammal. In certain

USSR RS R b fy o m s

qgﬁ(lO@BQ@enb&hk@c%EsQBn@m waxssmosrom any portl on of
the reference ypep ptid fragment may be o

| elngt I{OﬂﬂhtTh%tQFE'B sAngmlﬁ” r¢fers g nucleic aeid empémneglG PTL3.
0 056 wr Ay
B ol )%ng’%']bﬂgr'l’i e Ltrd_vgétgaggtt%qupogr&ghel \Peé%%q'\avm%an amino

I'ng one

i s@fisriceftbih anpeéitdbrateddsmaneinalia®8surcey including, but not’
insertions relative to the reference pol ypepti de.

liositgd te, huatase Pexiney ehickannipdeat.dneusaL At quré'ﬁer eYiBes
A, otkel, hd SRRl pifD 1A T RGP eBobiindnBoh BRI

A NG At sim ro
dipabe Tatalyzes thie loydrolysis dfrtnaeylglgcerc& nboldylamm:mns and very low
a conservative am _no

I tid

sty hpp oA MLILTE e A ANCHRLead R T (Fibragiganion. n
d

Akl R G A e R A AT S
Wyesrahon nat uraI Iy occur{| ggbam no aci d resi dues

ic a
synt ndB5E) Y Em oy eRes To rEamim AT B EPpyRice ikture of
LHehRER| coligsthds) @l MG%gd&l‘?ne&!r@nfMﬁcdlé rértaflektPact made from

pepti donm matics and ot her reversed or inverted forns
¢fiolagicabmaderialaoi eties. [058] Naturally occurring

s ae. diee thefufl Sy g FURRTER: R o A dERTHR
%ﬁucé&éna\z‘ﬁhtybf%NGH’HS 2) neutral hydr ophi l'i c: - Cys,
Ser, Thr, Asn, Gn; 3) ac:|

u, 4
H's, U§83] Athg temin tagenisiof E’Tkﬁ’%r Riscle %hagﬁnt that-
6) aromatic: Trp, Tyr
ér%ﬁ%%%éﬁ'ﬁghﬁt%%ﬁp P?Egn conservative sugst [ %/utl ons
may | r[054}\/eThdnmrrre‘$gamantjenclﬂdas mermizer and antaIcSuhleane In
cl asses for,a m anot her

Sonein oo elRa aation) A Mk ETsin SR sraRdigpents, a
i)alﬁggfig,aﬁmﬁa@pdy t hat are honol ogous wi th non- human
ie

nti or into the non- honol ogous regions of the
nol ec085] A “fragment” of a reference polypeptide refers to a contiguous
stretch of amino acids 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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[060] In nmaking substitutions, according to certain

enbodi nents, the hydropathic index of am no acids may
wheoosomsider ed. Each amino acid has been assiBCBEUSA07/025080

hydropat hic index on the basis of its hydrophobicity

and .charge aracteristi I sol.eu

SupstBndRay sRpaTpass RonatEAty osdUgind SRUT ReRTrpiques.

Wric®hre Wééilyﬂﬁé@ﬂp‘b%t@@ t(y’féhéi%bcaﬂﬁéﬂiﬁdmsyrﬂhééﬁ riner than by

al ani ne (+1. a% ycine (-0.4); threonine (-0
%grﬁefnq He?glq ysus@menTbesﬁ gciude, Pub 8re 8oy hrmltet;! fo, '
@ﬂl&‘tt g%g‘h élc(lua g: |g)uu ug rr?a?fsédegr( @49%?5 V%@E?;ég%%nre% é&ld moleties.

(- 3. 5)[058)y NawrdlyBoQurring fesidges iy He divided intSelastbs based
i nportance of the hydropathic am no acid index in

M@T‘NW'M@QF‘&P’W@%%I ogi cal function on a

e Ckgte o el IdobighiezTeubhe, MEIGAR, 39 I 48T

It is know) thaieutralmdtcmmho nGysrdes TheeAsmi@Inam no

acids may b substltut ed f ot her am no aci ds havi ng
a simlar rﬁsdropﬂﬁ' 'Pc uor 'score and still retain
a simlar ‘BI ol qgd ch | \él I n maki ng changes
based upon t'he hydropat cy ex, in certain

enbodi ment ) t heresm@lsnhat nnﬂueodie ahaincorimitalg)thge Pro; and
hydr opat hi c.,i ndi ces .é\lg I?. is included. In

certan entldi meApBEtH LR -2008/ 073300

PCT/ US2007/ 025080 which are vv| t.hin are incl

and i n028k tRRNPEMRIAI ReRconsenglive W%ﬁﬁ'tw'%s By 'evolve the

'%ehaﬂlg of BGR&inbkt fo\‘ %n@'o‘f %égéiaa§§@§f$rlarlmbhﬁoé}rfﬁorh h¥other
t he [S

trtution o ke amno acids can be made
elds=ctSueh yulrmltuﬂeel masi@scmamberlmmhdtucpeﬂ injQ regions of a human

A 8 ook B b BB g e ron
Ll'ﬁﬁnd)IB bRYbE e piRsKlilerent s, as in the present
case. certain enbodinents, the great est | ocal

aver ad@GQ}ydﬂd’pﬁklng Subgtitgitions paqqqulng ta serigh embedirpents, the
&13?,,’(2%/@3{12:3“8& ﬁf L%ﬁlr% abfd’ rﬂgg%%%tnsﬂﬂrgg aﬁalcﬂsammo acid has

I'munogeni city an geni Ci

ibe@n, asdigriecha hiydtapgithielingeo parthy baélstdfetsmyﬁrepnoblbmﬁah_d
The fol ]l ow ng hydrgphilicity values ha ned

tcbafgﬁegléara&Fﬁrf%'cﬁcﬁg‘eN&rﬁd eugipgilhttm e\(aﬁ &)ﬁsgssy Ygine

ger |8|(2 ) ptzé’r@ﬁ%\)"ah ﬁ‘\tee&) Xst% (neéc)%tl%‘?(ﬁ@tg ml(rﬁzghlggm?e) 8»1-1 9);
gillamneéﬂ 8); QWGHGC(FO 4)3 thF@M)e (-0rD) sering (-0.8); tryptophan (-0.9);
al anj ne

BRI b orpling . Taaf: Rt i) GBARa 475 ¢ &Ltamme -
'3853} adphAstel csbt)%pém?m@(n@5§ -¢siRd ( -DYE G rTHIRG (-4.5

. and try maki ng changes base
upon s{OGri | &hmmmnqei efi the hy&!rmaihlq aminer acid mndex in.

dbﬁg{?ﬁ@'ecﬁ;w@ﬁ §I8§f‘c§) gﬁﬁvﬁti?)ﬂ q%f iﬁrf'étg% i\ipgﬁam%%nces is
meaétaoerﬂpm HRNIG e Ehake) Wbk IBidlr, el 5m: 106-131 (2982). It is
Ikrrllglw%dt(re\gt macr:]grtam 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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in certain enbodi ments, those within 0.5 are included.

One may also identify epitopes fromprinmary anm no
w@eiod/osBsouences on the basis of hydrophi l'icityPCT/UBm8T025080

regions are also referred to as "epitopic core

9 55 Wi RO e WLl R PR PR
- Qs hird Hclyded. O i gi nal Exerrpl ary Substitutions
Residue Ala Val, Leu, lie Lys, Gn, Asn Asn Qdn

As P qle62]0)kissiso undarstaad lmtm aruhatAb@ sulstjtutien of like,amino

RSFICGH RE et Vir bt 89 b aRe ! st Bariciifly where

No& bRledioglly funetioval rofé?rﬁ or PeptidEfieerelb§ chedtedls ﬂntended for
Di am no- butyrlc AmoF b%:gn Met Leg P he, lie

pige Ip dmmupgl oglcaleemwfé;mem?rawhm RIeseptcang: | InMestain

%ﬁchﬁﬁ %grthe @é%’?tg%ﬁlocgf‘%{ewbﬁbﬂ&pPo&tﬁﬁry[og%gﬁ)ro h, as
Yoveredi by tHeshydrophllicity ofilts adiamedeaanm acidsycorblates with its
@qu%%ty%@%éﬁyﬁ?ggfm jbn'ﬁclr)(};prc]:a gr%%lerr]tyuﬁ he protein.

[063] The following hydrophilicity values have been assigned to these
amino acid residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 = 1);
glutamate (+3.0 + 1); serine (+0.3); asparagine (+0.2); glutamine (+0.2);
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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enbodi nents, one skilled in the art may identify

sui tabl e areas of the nolecule that may be changed
wowraRoT3odest royi ng activity by targeting regi PCEUS2001/025080

bel i eved to be |nportant for act|V|ty In certai n

enbodi nen S—OoRe—C€an -eent -y—+€5t e Of IUIID

of the nolecul es th'a? are i-gnserved a(é‘ﬁ:%r Lg'?

pol ypept| es_|ln certain embodinments Sat

may be ifportant fbYSbiol pgi cal A |1V4Q)af6rn0f"é'#ty”0 Acid,

structure|may be subject to conservati @, AN no aci d

substitutions w thoMetdestoyi ng the bi bbagPhal iie

activity éor w thoutphadversely affectilrg, Mg lie, Ala,

‘pol ypepti ¢fle structure. [066] Addi tionally, Tﬁ certain

enbodi menfs;—ome prlrbeO | Ine art Cam T ENLEW

FIET- V-V H
i,t [nuf;frgl y "e“pl T ‘e‘r”i’LZf’ L?Z".‘LLKLL'ZJEMHCCV ity
or structlure__ln vi I\h/rnf silich a rmmarl san ¢r1
certain efrbodi nentsT™@ne can predict the I¥fpBh@ance of
anmino aci §l resi duesTyrn a protein t halreRhashun8er o
am no aci g resi dues\Mahi ch are inport aheé, KMet, LeagFhe,t y
or structure in simlar proteins. In caldaNdrleucine
enbodi mnents, one skiflTed in the art nay opt for

chemcally simlar amno acid substitutions for such
pr edi d064] i Apbilledrtisan wil mablert@sdeiaﬁmne[mtapla viariants of a

R TRO BB Har 8BS el (e g BsPin

%%&W@ Ghé killéd i thehart tdynidentifytsuitably &real of the
simlar t?'o 'ypeptides. In certain enmbodinents, in view

gholegule thahmayrke changeshwitbryl desiraying petivity byriaggeting regions
u 7
Rick Mol o 66 LERBRARL R IR Addhall HRHREAY $8%an
@Sy residués antpoetiors okthel mokdculdsr that arecorserved among
certaln enbodi nents, one s il(iied in the art ﬂ%y chogse
rﬁdm"%P%R%Ptﬂ%Rﬁ rcertia paodigents quoa arens Bt
g)%h%h?ﬂ) tﬂ?olgﬁggpg X\S/dgrfgﬁgﬁu@tﬁré H?alypéé’gﬁbﬁct toSdHsR rvative

resi ues lved 1 n i
|a1m|a|oam1d eubstvmtnbns)without derthgsme hiotagical activity or without

killed h
Ql"scﬁ Htégft'”gl B?]IVEQS% IVH&HQAQ tS| (ra]glaret amaﬁo aci'd

subst irthgb] MdditioRARN in B6AAIEIMBOMIAREAS, Shd SEilsk fh thenart can
certain enbodi nents, the variants can then be

geviesnettuatgrentyngtion studies ideqyifyinag mdu@s imeaigeilas polyinegtides

ot 8?1 ST e SERBEY M Ry HERuchEg cPiagson. n

\GaiHafbmbodimessaonk &ani prediet thad iﬁnmﬁm@hm@ﬁﬁmmd dcidmesidues
di scovered that a change to a particul ar, am no

i & Rrgtein dhal) q%@smneégﬁwe@m% FRRIAYOSWNIF ar@dmpéﬁtant for
%rctlvgi& Eﬁ‘a&% dé‘ﬁ{ %l‘rﬂlfaY r(‘!t%fdsaghscéﬂatlﬁ‘ efitdUiReA2RA8 skilled in

I'n certaln
ehb:adu nmaytoept fdnaﬂmﬂmoally pinuitaretmioo agid bebstitufiomsiorsuch
routj ne experinents, c?resmljlljésed in the art can

rsadicisd iRUTaRt AmipgEC

[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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am no acids where further substitutions should be

avoi ded either alone or in conbination with other
woraan7sns. [ 068] A nunber of scientific publiPel/Us2087/025080

have been devoted to the prediction of secondary

structur

apSioheR of an SniineGy Wity HE¥Bsbutt s e giBhdlanal struciur, In

Rlep@iite8inbodimentd( dhe 2kAted4h théBrtmagthabse hbbithnake radical

Bi.ochem stry 113(2):211-222; Chou et al. (1978); Adv.

ehapges to arnaacidyesiduaspredisten to ke onghesifachef the protein,
l ﬂr\r\( 916 .An n.- R

aé (%ngcag ...Sy ofeihgéll{}gg‘*n gééoﬁ%rlége\?g?m iR l('.)tr?ér

I@ﬁ@l@balé% M@re@l\réf Gﬁfcleyta&vembaﬂlrﬁertts aﬁélskillewm the art may
predicting secondary structure. One netho

gleagraleitagt iiaste sPHtaining @& sipgle; amipgsacid éHBﬁ“tUHBH@F 6ggh
TRLER b Yo TRLE, 1 S0P ASRIRES, ShoRERhlsn hen e
screegned mlng)acgmmassayshamm% tbfoserskllleldamethelarri | larcertain

o548 TR B o b OEHERR
%hﬁgbfét\?’%?lajn'té YFet e§§ﬁ1 Rl Eeﬁhfn%%&meﬁtg cif Bﬂé Qﬂsdd%red that

pot ent i nunber of ds wi thi'n a polypeptid
@ chavtgerte. a Badiculay. qymnommakm&ldm requlwgy\ damoyeﬂcurmﬂeswably

uoqd )y mEfa S g i b B MIRSCEL A PRI pfficea
YR SKferal6rds, I eérad omtidimepts, alsed drnmvomawm athered from

pol ypeptide or protein and that 18 WO 2008/ 073300
Kwsgmwp@ments@ oe skilled injtea artkarbeaadiy determine the

%ﬂﬁ H8t eicgssnvgﬂg}’eeﬂpﬁ%'? s §ﬁ¥u¥8ﬂs sﬁBﬂIHctiéJé@% 8%]%%81' bfJhe orin

rana nore accurate

Adtiinaticl withtdleelsmatationedi cting secondary structure
|nclude threa Jone

Opi n. [@68luA nug]dt@r of §%@pi|§qp8§gqatlon§ % léq(elrg87\)/qt%géjthe

gré(’:l‘i‘éﬁbﬁ Bf é%é&nc%a?gé%hctur@r@éé gnMdﬁ‘ﬂ'\F CUREBPIf. Biotechnol.
oW e et Scl ence 2 ()_@‘b&Rs OV et
i e@nggsxmgsac@)zzmm Cl‘Enzgiml (1824)1Bipchamistay, i 18R)pR22245! Chou

%9?7@92 i @S%(S@A @hé}s @ﬁ?ﬁé@fﬁgs) Enzymol.

HA20Ardkis MolﬁisioqlI 47:5631482 Chbl: e&4a4 @@76) Anf. Ble?DBRichein.
369-

Struct. Biol

alCTY9/) Qurr. Op.
#76231600} 37 oo 40764 BioHad 49963 5. Moremve
&gm éhg ﬁﬁ@?%%ﬁae{}% c%?%g?a@%h%ﬂgﬁo%sglsi’ Wﬁ@mc‘?ﬂg secondary

gtruensy Oneomethdéeof bmtﬂctb@mr&idd@mdtruﬁh&t isvieaged tpen
am no acid sequence of the reference, anti bod

demelpgy rastsiinge il ©Xampelei g P@Jflpaptmﬁsyﬁare@qqt%tgs \which have a
%?ggéhéfﬁjt tlﬁf S%r%raté)rr t]hﬁnl.’ﬁf‘"/f5 {>r SHTBREy @rfgai\érlthah Qﬁ)% often

osy es relative  to a nati pol
havékélmnktedrtgitymMcabgms Sitteegriosvtio Imétfm:pmtema:trdn}unalhe

database (PDB) 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
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sequence: Asn-X-Ser or Asn-X-Thr, wherein the am no
acid residue designhated as X may be any am no acid

w0 e®Bsdmsoexcept proline. The substitution of BEA/N82007/025080
acid residues to create this sequence provides a
pot ent i ew the on of .an N-linke "
CBe6 yical Buar ff SPup s BRve besh retplfe SityciEn prediction
Wim Bbc%bmrﬁﬁaﬁcbﬂyﬁwoié%'éeﬁﬁéiew” renove an existing

| i nked carbohydriate chain. In certain enbodinents, a

r ear r {0RRInAditisnamethrds ot Rrastieting @@@rmay ﬁh’uctslre include
& rn:ls v NEreLn _Q_ne (oY C .
st é‘s'g%gybﬁv‘%aﬂ%/ TS & Ha?8 a ol DS HACR ﬂfﬁ) ?97 -387,

Fispl&tiali nggs}iSﬁndtu@@a(o)r 150§, "pﬁdﬁléxlahalybm éseéeé .gABdbwie et
creat ed. nti body variants |ncI ude CEStEI ne

SSBuGuee
V(LG5 Saianca 23516 o O Grbskpv ebhel( 1960}
1855 R0 56, EHBURHR {1060 FirBE, Rapiel 381 UsAButh ) 4a56-

, ser’ine e anrT o acrt a Seq

4368y, afrey '@vo&:tlanarybmmagel" msee,re gi, rh-lolmeettajdﬁmgt) sﬂucl Acid.

steine variants sef ul badi es
e Bl Orahicd mandBlartes i e (19528 Cuila O SiiCtBI0h 71(3):369-
gygmg fter the isolation of insoluble inclusion
bodi‘es n certain enbodi nents, cysteine variants have

f ewner [@X(ﬁt ém certainsérdbedinérats, a variant ofva refetenvemntibody

/
IReHde B OH52RBHEN VayRNLIABI S ALEHRL AR tpe

r@ §¥Iaﬂ&n GHES ARVE DeRPi 411e86d rSlafil@ tdrtheeaminy aé.acgeq@eﬁce of
esulting fromunpaired cysteines. [071] Accordin

the referensetandibedyt 4n cernifbembdinaenis: a varipahef @p@%{peptlde

g%sp?lgga @e&r‘gageir)o {a}e%%‘é% ﬁHr%f)gpé!( IRI:jIHlJe\G ncﬁl?czc%y%tﬁw YitdSrelative
e Batige Pl dyp@pﬁ}def n NOIiﬂneagglmdéyeatmmﬂtmis&)mactéﬁ)zed by the
alter bin ffinities, and/or ‘14 confer or ggdlf

§EABeNGR ASTHEMREH Qs X-Thih Mhesaia theraspiaetacid residugch
‘egggps&m g e ey r?p i ss.etragrau_eeémgt El%lﬁw%. The
ns (Irn

si'n or mu 0 acld substituti
sabstitution eﬁbmhmmnﬁsresuhmdoméatedhﬁnequmecprovndes a

TR
%ﬁ%rnaﬁ%}s&p%gbéﬁﬁn@h’% Whith ElRirieeehis cehubRESWibBremove an

I nternol ecul ar contacts). In certain ‘enbodi nents, a
esisting \Natmlvead catbobydrste chaist Intcartaim emybadiments, ey not

AP B RS PSS Sl IR Ll e o

ﬁ\dr@m‘l-ﬁﬁﬁé@ @tyc@gylﬁﬂoﬂ@tds $typidatly tiedse tiad at® naturakoecurring)
helix that occurs in the reference sequence, or

are elipinades andignecar mere sewdNdiaked sltpaare ciatagy Exemplary

SHGA P s LS RN GG PRt

regitlues areStieletEthirem e subdtitgtedifoeanother afmmmabzd (ei.gn, serine)

Proteins, Structures and Ml ecul ar. Principles .
relative to the am#lo amg sequence of the reference arﬁlbody. In certain

“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,

19



(Creighton, Ed., W H. Freeman and Conpany, New York

(1984)); Introduction to Protein Structure (C.
w®e@sgesoand J. Tooze, eds., Garland Publi shiPgr/usi®er/025080

York, N Y. (1991)); and Thornton, J.M et al. (1991)

Nat 354: 106. 21 " Per d " "0 .
S ey AR R R L P i Fepidies fpiniipize
rigferbstidrs ﬂete,amgrfﬁcﬁﬁt@@fauréﬁ dydfsmbégal nucl eotides
between at | east two polynucl eotide sequences ali 3ned

usi ng [OAd] BAesardingctel cenlainy ambadiBentss amipe acidsssstifutions are

HBSR0 SR TR GisE bty B Bty € BB Sousgptiviity
1t dxidatione (3) Atdrisinding kiffirsit rfd‘rﬂmh@ iroted c@ﬁBDemsf @) alter

Bi ot echnol ogy Informati on (NCBI), Bet hesda
Dindingtatbiniies yﬁﬂﬂz’%(ﬁ)|C@@f%féb[U'@ﬁ@!\§\éomeﬁ@hY810§§?"203' or

T Bropetfes oh sushPbidbhHess PRiRIaInG AP ottt
ferhbodimeritat single omhulaprd amirig acﬂsmbstitdtnonsr(mmnanﬂ r

20 0,208/ 073300 FCTI US2007/925080 Penal Ly .ot
rRreRedigients ccansenvalive: amInoALid sHRSttUEQhSfBRY Pegrgde n a

??QE"WOZCFU%E} %%?Wéf (Iar? ggﬁztal E%)(I:htrﬂéhtg m‘fﬁé%oﬂl&r?of the

i mhdype ptide’ owtside thefcmmmnés)tforrmogypmpmlotm:ularemmmas In certain
ref&g totthe erceai.5 e of identi cghuam no. aﬁ i ds

inen S'l%s psery %8%%695"0%“’? oncRicaly iaygnot
%%Héﬂaﬁtfé‘ﬂy %ﬂﬁh?e ke atruSlurdriRpactensticdof thedefdrBhéSEbquence
engi ne. See Taftusova et al. (1999) FEMS M crobiol.

L(etg., in ceTtRin gMIEEtMeTise aRERRTesMRIItRMINeeCid Shorldnotdend to

kAR o A Bt 81 SRR g pos o

aldcondanpstpadtiirepiat draseterzesdhe referelich astuénce). Examples of
Sequences" tool is used, which enploys the "bl ast

p"
me@@lraﬁnvﬁepﬁgwaeﬁane@t@stse&Pnaéwam teftipfyeyrygdures are
tdx@ chbed fo%&éh?le yf@@s BRI a 14} Pinci les

ensi on gap:
(Creighton, Ed., W. H. Freeman and Company, New York (1984));
Introduction to Protein Structure (C. Branden and J. Tooze, eds., Garland
Publishing, New York, N.Y. (1991)); and Thornton, J.M. et al. (1991) 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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Expect: 10.0 Word size: 3 Filter: on [074] The term

"effective dose" or "effective amount” refers to an
wa@pmeant3zed an agent, e.g., a neutralizing antipodys2007/025080

that results in the reduction of synptons in a

patient or ' i ,ed bi ol ogi cal outcone. In

certain err%%@#h{eﬁ{wsgﬁ e'f'ezgtive doge or effective

amount i s SOpéhgapnts pendltiesice at | east one activity

of ANGPTL3. _In certain enbodinents, an effective dose

or effectiEdensiongan:s2 gerakiffned ‘as descri bed bel ow,

Part V.G [RZ5]. The,l:ersp "treat ment” enconpasses both

t her apeuti coand” up cﬁc‘ﬁyﬁcti c/ preventative measures

unl ess ot heExpent: 10D cat ed. Those in need of

treatnment include, but are not |limted to, individuals

al ready haWVQi iz€patht i cul ar condition or disorder as

wel | as indkybdughs who are at risk of acquiring a

particular condition or disorder (e.g., those needing

21 WO [QUBB/ Pe3catt idatitysSantys/idesiogd with reference to polypeptide

Setlabee roferBaf YRY pareafiadk 6 oMM Aim Rgea 0o petyeen at least

A6 B pdtide SEjRE figABd LBIng the Basic Local Alignment Search
pr ophé actic/ preventative purposes. [076] A

"Tand (BbAGT) enginent See Jatdisovactal. @Q@Eﬁ Eééﬁ Migtoliel. Lett.
SRR SpSHITaEhST 4t RHLE RUICEIAR8H) e pubic by

"th N aaiveial OentdtifobBibtectirtdlegy Iriformatien{N OBy BeftedsdmD. To
be admnistered in vivo to. briqr;%igout a therapeutic

algndwo pelvpeRtidecssencesetheatll egeencey 7epl igsed, which

t o SOk » ' i ol .
SEfifoye 128 agt PRSURhE AR dorafiiers 3R aF HERul valyes o follows:
i sol at ed pdUgimixc | BIADSUMS62 ncl ude, but are not limted
to, genom c . DNA, RNA cDN'A, synt-heti ¢ DNA or RNA or

sone  combiPBEM 8APt hLPESRERL i sol at ed ‘

pol ynucl eotgdgnsioh)gaps Npenagpoci ated with all or a
portion of a polynucleotide i'n which the "isol ated

pol ynucl eotGap"x deopobiurk® in nature, (2) is linked to

a pol ynucl eot i de ich it is not linked in nature,

or (3 dogxq%f' 3@93? in nature as part of a larger
sequence. Bwofd sizet @ e of native anti bodi es and

certain antibody fragnents [079] A native anti body
typically Hele®m @®trameric structure. A tetraner
LYPICabhy) PP ifeive 488L 6PlerRlilS aRfolft MTER! ot
chai ns, c

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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pair having one |light chain (in certain enbodi nents,

about 25 kDa) and one heavy chain (in certain
weedvsdrisent s, about 50-70 kDa). In a native ane@bUs3007/025080

a heavy chain conprl ses a variable region, VH and

B WRES P art e B asuidaI TDe e eGP AP,
%H&eﬁﬁh& a@hcugw tb a pitiehh foraRekpextit @hdigtus. 1n a

native anti body, li'ght chain conprises a variable
rrygpbwachrwtetl\@omnp@ﬁesf egion, CL. The variabl e

N7 a1 ]
TR gk RS ARy Tl AEACRSE NS,

r&drhpistedd Radto to Bihg Abauya theriapeptd antiipi cal |y  form
t he antlgen bi nding site. The constant regions are

‘ tW@PBH'IaP C/Pé%‘f%\ﬁ%t‘l“(ﬂ effeator ef f ect or functlon [ 080]

Nat i v
cappa (9A Ralrsiabe ety ¥fE fePon ¥nthady rid e Be
G&tﬁnmstereei llny\pvatd bgmg bbeat éltlaaei'apeutla:randlzbel ta, ganmmm,

EBJO or e si | on, angd define the antibody's isotype
OPEX)F‘C' o/prens 00 PCT/US2007/ 025080 IgDb,

1 9G, L@f?\ ] a‘Eﬁ*e 't St "uf&&ﬁé& lecﬁéM ac* c@%rﬂﬁﬁs&ﬁ@& ﬁél?ﬁﬁcleotlde”

i ncl udi ng, but I'm
Izg%seldgmmalsarsgﬂ:aﬁlyasEuemplﬂrwmla@d mlynmieotldesﬁnpwe but

to, | : lghve. 1 b L nel udi '
e 1t oo doRomig O AL EORRS Bttt £l B £ or some

| ddrhbinafien Biesrert. CAAI"Blated @o%dc@dt@eamv) is ¢ 2s8bEiated with all
regions are typically joined b " region of about

1or aportigneof anpalynueleptide inWhieh the "w@aﬁydmww%@&e“ is found

éﬁimlaltlgﬂ ”%‘2 a\ls_. Ilwggc:j[g@{ag:{b n,l%@%% qmg@gs |sa§t r‘iak?@wﬁjﬁature or
VQBt) dgeg not ?Edurad na‘Rgnoﬂis parss a Iblrgér)selqlbaﬁdé hI Ba n;ath ive
Same Bner SUUERITE OF GANYE ATTERAISF AR AT BATRIRY

f r amewor k &g b RlehtsFRs) are joined by three

hypervari abl e“regi ons, also called conplenentarity
det er r{OﬁBth wmgve mtlbmpicwwmﬁammw istructure. A

P BrEs PP Sl eHEPiags BHO FEMEACERE ol VRGPS dhains, each
ﬁmphé\hﬁ%%teuw ch&inogiH blehemrﬁaédmr@st@ddutrwkoapaﬁu one

I ght heavy chain varia regi ons typl cally
duplyichain e cgoiain ﬁmbIDFilmeQERQbOFFgO Ipraenawtlbody,

and_FR4., The n f t
Vel o TP PR By G .
8@:@1 G EneCL®. Thely dbdairaiscat the anTmonenrhuh)as oFfihS heavy
greatest_source of nolecular diversity-within the

&hﬁ'@eﬁﬂ%’ih@o@m@ demadn isat the&ar@g%rgunqq1 l@e@pgpy,e antibody, a
RS BREFoorfgidiSa 3a7A0R o, ViiEnd Bl hREfctebER, &5 e
: amiabth)mgmsn bfstheyltgrua:lhla}n |sratabe aminagerminul of tiee I|ght cham In
daer‘hlf:ltrll\llet Iarcl)t Y é)y, the varlabele reglons 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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(1991) Sequences of Proteins of |nmunol ogical Interest
(National Institutes of Health, Publication No.

wW®1008848300 vol s. 1- 3, Bet hesda MD) ; Chot hia, CCT/ESH07/025080
Lesk, AM (1987) J. Bi ol . 196:901-917; or

T8l 'Q&ﬁﬁéuﬁlfoh&%%ﬁ%%? 1568 Upaias=es; lreydiogyYut not

flingitacetd, h@@nt 2,ilg6B, and hg@4y Ighietas swrila@éesqhbmmgbut not
‘ speC|f|ed r&jA Fab" fragment conprises one lig
dimaited @ndigMHea o Igﬁaha%gueclaég%wcwreg@mémymlted to,

GRAN nalRA N AR COALR, | ‘?for n n ﬂt HHJJ?]%E\/?chS écuﬁ {/é’rr%le and

aodi st T i9ds bond Wit h anor eav

"conatdrit reioag rare typically joesl hv,na "Ut gdglom: bhaboantl onmore amino
heavy chaln that conpri ses ddltl||§na| .con

aégqi%rw' hethediRAwys nfeLPD t@?kevhéo mere
dth “:ﬂﬁdé‘ @eé% %me%mrﬁﬁluﬁefdr@%b@by\@?n?t (B3ul, W.,
eavy ¢ b)) 2

al ns of
red. e2ndl ed. IavaZQGB/N)WBBOO PCT/ US2007/ 025080 [ 083]

bot n 181 B Rt AR diyatebiadpulabiipiEAly el the
Cnsé 8BhefA StrABRire h Mt @&%IWC&Yser(léé Famdwasveglons (FRs)

conprises heavy and-light chain variable regions
avaneioed by thyeehyperxatakle regioss, atsofealledcomplgmentarity

HreBrRing SR G, The SRAF IR enalY o Bpon pair
Ciﬁbl@ally are Hﬂ@ne‘iﬁb@ﬂr@ﬁamwwk fegiBas awhichanay €n88fk Binding to a
and In certain instances, a Si

\ﬁ@elcﬁlﬂ@lt()@@ (ﬁfom Néermwwég@-tgmms@thdg%@ apddieayy chain
Q/an?b{el +e$;6ns°i§@'id&||¥ blfthlse the %gﬁﬁ%uag?hf%‘égﬁﬁh?m CPR2,

IRR3,i @DRBfmd EFML TreaCPRhan the hebey shalo arepeferpaptd aeH1,

ffi h
JE A B whie, e Chs PEANS HGRERA are Jelerendp & bivd-2, and
Q13, 'T‘¥1:99 TR YHet re%téét%hré@éf ﬁolé&ﬁa’ﬂdﬁérsﬁt?%ﬂthm the

her e term "1 ght chain" refers to a pol ypeptide
aoigensiindingsitel dil@for ekagmple; iacartairinatanses cgavhe as short as

OB A 05 BT SRR T SRR o Mo i
38R MRaihQS §lpiddllydarHcabrlfiEeolITENY definfioes bPRabat et al.
antl bod| es that seC| fically b| nd to ANGPTL3 are

Heaquercas-ef Rioteins of Inmmunglogiealdntares (N’%W@@l WHIUteS of
W 6512 S A VI, r
drSkpA.Mn(1987) d. MASBIbI. |1f96(3m1-9ﬂﬁ en@bdthm,rﬁ:set al. Nature
%&béé??gﬁ@){] e Sur Ao kan b E Hrgters to o
“Cﬂ? e@lm?mé"% _Itféﬁ%'éﬁ* IHIEE FRBARIsE Hecified.

al nst educes '
[082] A “Fab” fragment comprises one light chain and the C41 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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serumtriglyceride levels in vivo. In certain
enbodi nents, a neutralizing nonoclonal antibody

w0 e@soes0d ot al chol esterol levels in vivo. | n BPErUSI0N7/025080
enbodi nents, a neutralizing nonocl onal _anti body

9%\ olpe) b P AU RB sbhRsbe vy x%ﬁ%tﬂsf@@?a 1o 6B the

NRSERE/ Aritliglatdtdies] b tedkiethe ANRBIERB régidhs e A sihglesdtsdin Fv
two of those levels in wvivo. In certain enbodl ment s,
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NRALGRSIAL sheast, dhL &8s qg""’tr{é u?ﬁ%ét%’éeérfalh With LU anf i988binding

a Dl
I'Y Certaln"end ‘dl'”"" I'Zi Ng NDNOC

a@gidmdEﬁem@&{rylstng%la?ain%rntmma&emsmssecghydman irew/O
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HRBIPA2RNg U 3. r?éﬁ?"r"‘am?%|4184ﬁt?|?§cqrt%él269rﬁq3oowe”a'”

I
Attty AN Tar Bt ), SRR iR or o
Right UBaIBO\?dr(mﬁ@wgloa)mmyl hevet the ability to redagnizeyand bind antigen.
r1 ol yOBA dBS USRI KSRk ML E5t: TRAEE CAM Fat3rs e Polypeptide
C&IrhBiiding SaftidRHen %haﬂ?b‘éﬂ' ale ?ééi@n@é‘a@%heé% confer antigen
ant 1 body~agai nst ANGPTL3 reduces toOtal cholesterol in

AgpsEifioity cliber aldneeot in aomfkination wéthtaalighteahiginii nent s, a

"et kg PR RRER SRR BRI R UBRE T bhmyvanpoe

CeIrhBrising SaefibierNight chaintkiriadld Fagich BBGEEHEER confer antigen
. antibody  agai nst ANGPTL3 reduces total cholesterol in

danegifioify @ithen algnecor ingeabinatier withishheanoehaient s,
neutrabl zZi néeﬁ%ﬂ%%#ﬁg%'@“ bodi es that specifi cal 'y

bi nd t0" nouse are provided. In certain
enbodi [086] Sin certaih eatbadiments) mmianlm’ialammbbdmsethat hmmflcally 4

d ANGPTL3
- B0 AR e el ThpeBRmsUchaP BRI, the' "
ﬁ'ﬂbg hSISa tiddies gﬁéhéuﬁalﬂw mdh@cmai Bﬁtlﬁ@d\'és@‘rﬁ’éttr‘éﬂﬁce at

TL3 romdifferent species (i.e., antibodies
tleast ateractivityanf ANGEIL3r ivadye endApy imvigropr ovi ded. | n

cert ai uch epbodi nent. s he ant.i ie N

b1 nd (108751 Gl S snts, & i Al o BEfone fbday

dgtdiﬁttm&wm@dﬁ@éé at Idé%Ubhé's}elurﬂglpi@m@ fM@ivo. In certain

nti bodi es t hat ecifically bind to an epit

@robediments.\a n@mfaﬁang @mn@dpr@i iantigess regabst AAR@BTL@ reduces
r a

ol D EAae 81 9, STl Bopbhe iz

anohoglonal dritibodyhrediieé® tataheholestetat deveds lin vidorrdn wedfin

nmouse ANGPTL3 are provided. In cerfain enpodi .
RENPPAMENtH? REHERN ﬂ@m%nﬂ‘%'%%!|a@§geﬂﬁégﬁ|f‘@éﬁmé?h% reduces

t
rfékg@%ﬁ?%&}@?ﬁF&eSI 2@'/89 rpgeégm @hﬁ@dll‘?ﬁi‘?ﬁg Lagnéﬁﬁ'mzmg
5ﬁ¢no¢lonaleantmadyeigamistMGPTLﬁe'eduaes at Iegistrtwn»of thuae Ievels in

vivo. In certain embodiments, 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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anti bodi es specifically bind to the SP1l regi on of

nmouse ANGPTL3 from residue 32 to residue 57 of SEQ ID
WOENSA7PBEQ | D NO 9). In certain enbodi ment sPCT/US2007/025080

neutraI|2|ng nDnocIonaI anti bodi es specifically bind
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tralcadne/pvq olpecatainiemhaimepts, Adg Wl @mwegecmt@ody
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i oSBT RALS3G PSSR e B
(am nqoae] daddértalrt\ eﬁ]bdﬂimen'ld;_, h_bub‘éliﬁﬁ@nhdhdfbneﬂ)antubodles that
t | Ments 1 Zl N cl ona
g%chgg,.ggo ehlocronsa ANCBIT a1 Raviasi: opEcpryambpignents,
fa*ﬁgfn@r}neﬁocﬂﬁgﬁ&ntfédd.&waq sEBéu'ﬁcélﬂFbuHéEté AP ANGPTL3

5 40 to (am no
areqgeodded. 6n geadad embmdméntsangewttalinmg m)onoplmm] antibodies

3o SR B S e Pie i PETR ATREP T 32 sifterent species
W N%E'aﬂtnbb@ne%"th&f demdhskalel @s§pPbactARypare SlovidddTah certain

are provided. In certain enbodi nents,

reighrembodimentsidhe antibadiesrsnasiinady binskia bothanpyse ANGPTL3
t hin a region of human ANGPTL3 from

rag]sﬂa@lffggbdfwgpﬁ‘? due 143 of SEQ ID NO 3 (SEQ I D NO

60) . [b9OFdntcdinaieshitidirashts, neatrhlizihg mmgactmmidrmbames that

ant i bodi esrmgec:l fically bind to the S

eResicANGRindsioramapiead wilbimter N -tsegglpaljgo@pg @@@amg
neu?%ﬂﬁ'-:é?e oWidedl Gk certlafh élﬁ{)btogirﬂeﬁ@bﬁgutfﬁl m noclonal

ralizind nonocl onal ant I es specl
tamtibodimsi thapspedititally bihd tGRb erm@perwnﬁln mhmﬁbtermm'ﬁoﬁed-con

t hat .ingl udes ' ids 34. 37 a 40

hain o oiise BRIGIEES oS srovides tiedimEslS. |
Cn%rtﬁn%ihﬂln@"f’ﬁQﬂbﬂﬁﬁéﬁantwééﬁpé’dm&llyrﬂ?ﬁ@% 8R&pitope within a
ant 1 bodi €s specifi cal to an"epitope within the

segionegfiroouss ANﬁﬂEleB MQGPTEP_SdU(h av tp rﬁeasldue@fl@r@frf‘oE@dDdMO 1

1A e RoliRog e, ULARAG Fincar®

Rfttibbdldszdpreifieal tirh & th@rstwdglea cﬁrmmuée ANGPHTLS fMdm
to an riz;tope within the regi on nouse  ANGPTL3

sifup A o Bsichin oL SER BN SvE040 NERD). #osrasio
Sk IR P Bcf Sy il S
apitopediitin sipe S iegidry obmodse ANGRTEBithapiaclidelsi aminibeacids
Fto $75500 4 o BEET NG T B nting aldics 198%™ 3Pseq D 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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acids 34 to 37 and 40 to 42 of SEQID NGO 3 (am no
acids 3to 6 and 9 to 11 of SEQID NO 10). [092] In

wo a0080ws0€Nbodi ments, a neutralizi ng nonocl onaPCT/US2007/025080
anti body binds to a pept| de havi ng an am no acid
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pmonpalonahentikpdies apecitically kind 4o @arepitope withindhe SH1 reglon of
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26 WD 2008/ 073300 PCT/ US2007/ 025080 = anti body binds to

a pept [08d] i eetpinembadideats, dweyérauélﬁsén@moqseagah @tm@dles that
ey Bind 855 e b pEer it ool e o
IRurhah ANGPILErarefgrovideyl. tiheertaimeembotinaénts ngutrallzmg

I ti bod t h of SE 084,
SPONEIORE aBibodit pes s Vnd S8 GFitoRe WifHn AsEgiafiof human
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SRRt el 8010 BYurE bes L HEQ NGO ISEPIIINO: 60),
Hraogwtaen Isl(m)odlmelﬁ;] nentraulnglmmlmmsdles specifically bind

TBrbe A rodat Bo Bamad ANl b eeBidhe 0B Ml 57 of sEQ

NeUNOAIZ @B IDMROCFORNR catttih RAfBRRM@hEs, Mederalizing monoclonal
nmonocl onal anti bodies. I n certain such enbodi nents,

rantthosies spreifientiy hinthio anepitopaivethinthe SRsegion of mouse

BB ey MR Siio afps HauREy §7990'TREGHID NO: 3 (amino
nagigs Bao @ amdDidi BE@YD NO: ¢6).t dfenﬂm@dnbﬂﬂimnts neutrallzmg
neutralizi n&m nonocl onal ant.i bodi es are hunmani

rfBRBesienal aniikqdirrisraciticallydind 40 AN eptoBgi WEHE §he S8 region of
%Hhé? POLIM %ﬁhemales%%hta%h&és@ rgs'?l&mnm of SEQ ID NO: 3

nmonoc anti res. I'n certalin enbodinents,
olamiro |ac1dsr®tm6|am109 ohBE&EM ID NO=1D). rlnrwa:ﬂaunambodlments

anti bodi es are useful .as.therapgutic .antibodie
RHiR Zremanos e LR en Bea A s AR A BRsgvithin the
r@m%@iaalofmu@ﬁm@:nﬂhaﬁmém&yaﬁm&&e%m to 37, 40, and
ary antibody fragnents include, but are not -

2RO SEQ ) NEXH (b, S to B, OFand Sdr SE@ 1D NO: 10). In

R n, L 2RSS e 6 T B iy bin

&N ebmbe V\MhYﬂﬂmdSPhlﬂ Bnﬁﬂﬁ?ﬁihs% AMNAPELKavlindlgdss amino
t han. | ess than 300 m | ess

tﬂ%ﬁlﬁ Qé@o @M anct\é@ tQ Harpfﬁﬁ)erM NPe3Jaming agiglsy\io ¢ apg 9 to 11
ggwm ss than 30 nM less than 25 nM | ess
9 'eSs than 15 nM less than 10 nM | ess
t han 08R] IheasgiousamBodiMents,ss nebialiZing Morwcldresd @antibody

t ha
binc?s to a peptide having an amino acid sequence of SEQ ID NO: 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 neutralizing monoclonal
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ShbRh, A el BPLrRgl s e Aale, ALEIPidel b

adnatldnal efﬁtlbbdmtaré(hs‘ehhI(hsgﬁheadp!rutﬂfefntiblotl)es |athdmaxss

40-fold greater affinity, at |east 50-fold
af fi m[@@‘% dp cedain e'I'@QdFBF'EFSgP%‘éﬁf%'fZ'n%Fﬂ% gna éf‘t'Q?d'eS are

| .

ARERGey Hpkftefis JERBlad Aty s 1046, Bk 184
limnitedatb] FabgFab'n E¢aw)aFy, scffv, Fatl dishpaies; tandNghgtr antibody
?I nds to human ANGPTL3 (SEQ ID NGO 3) with at |east
GIMRUSgreater affinity, at |east 15-fold greater

af fi n'[®y5] 3h vafiaas edthddiméntderdrFalzfld Mohwclonal hRfsddy

25-fol'd greater affinity, at |east 30-fold greater

@irfdsntot rwmaatAM@Ba’stth alkb ofrleas drami fHMu legs than PR &M, less

G 80 B B LR oL PR B0V e s than
50 rkmnrd,@sttﬁam(;w IBbEtHAA 26 FIRD 16ES Wan 2@&)\/1 Iéﬁs than 15 nM,
vari ous enbodi nen ts a neutralizin nmonoc

ians thany! Qahd less thaedTN, inssdband p@&ﬁltaén @andwner lega than

2R R SRRl e Ry WERE RSP dnisctPhinds to

alman 8P1 paptideasith 234 of ldsg tiear @ruMf rfess1 than 560 n\videss than
20-f ol d reater affinit

200 lpsEFan 200 MIBES Hiars 1 QB FBH. 1635 Than 55 AN, 1<% 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 embodiments, 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,

woroan7isemast 200-fold greater affinity than itPGI/msz0T/e@s5080
a peptide haV| ng the am no acid sequence of the nobuse

ﬁﬁﬁgﬂ ﬁée%g gi'ﬁeDYI( Esgzt*‘ﬂ@ Sﬁg}ml 98% éh ar ' ,glggs than 25 nM,

2836 fHeln 20GRT USsDiraMs13 ANR IBKPthiadel Vaw, mstthan FhMOless than
aci d sequence of the human ANGPTL3 SP1 region (SEQ I D

MonMitgssiihan eM, eadassitban@ aMgrleavasipus gmbodimentsia

lncn =11 f Ld t

B b PR SRl S o Ao 838 88 8h dmin aci
%@HUHSEQQ)TSEZS(HBQ\IO%O fngihda lpestiess thiahi ﬂFM{ lesy tHaﬁEEUO nM,
30-f ol reater affinit at | east 40-fold greate

dess maryé’ DG, dass the.2] alylass(tBan 300 o ipgs dhan da M, less

A% %lr‘fi\llg 88ltfin Pfr{l\ﬂ Ite¥8 tl‘?%PS 2? nl\}l q@éé Il?ag'feb?ﬂ'l\ﬁj Iesi than 15

greater af nity

aM niesathah 19emm,elesetrwn 5 miM Hesaatha@d\leﬁm,%ﬁﬁhare@ nM] or less
(SEQ ID NO 110). [097] Exenplary neutralizing
8a8& Mal  anti bodi es, designated 4.7.1, 4.8.3,

in?l éég%]g]lﬁ v%no%s%'?nb@&%ejﬂ@oa ﬁé@tré’lfzﬁi}’{gaﬁgﬁ‘rge%onal angbody

tagaansteﬁd}l@ﬁ’ﬁ'évamds to mesise ANGET LiBo(SEQ P Nfdupwith at least 10-

Selddeatet it R TP Gt iy, o AERS) 2Py pfkpter

-ta%mfy %PlédeSWotd“%Fea‘t@reafﬁRﬂy, dt@@éﬁ@mfoldfgké?aien"éﬁﬂ'ﬁ 3at least
or hunan at includes amno acids 33 to

Aifold grgateraffinity Nt leasto?0-Epd arentroaffimity aal |ﬁ65h&@@‘§0|$! greater

g9 el ieist a00iteld i Rier ey A Pbilds i Wguid anGrTLA
JSEEPID NE: 107)hiln vahieuSkEmbetiments)fa mmu@zﬁd‘gﬁ?lﬁlnﬁcmnal
aback ncam AN GETLRBIMGE B Alinan RT3 ek IS S auvitn a
Jed& - gerier éﬂ‘mﬂ? Y Pbé\'ﬂld%rgétgr §ﬁfalt¥Daf\Qas§§bafold

I'hecert al hoenbod: nen ant
epeatepaffinifyt At IeatshéS&é’lﬂ gregterrafbrﬂltymmmsAmIngmater affinity,

aipaps ok araahad My i e i BaslBe Aty aegsl 0-fol
Eﬁe&er %fflrﬁ@ld oﬂét Féfassﬁéblf&dh@eaﬁa r%ﬁlrﬁﬁ@hhﬁ? itN$tdd @ human

binds to an epitope wthin residues

MGBHM%O iﬁlm M&P 1IN aricee anpodiments, ja newtyaljzing

SRR b e ot e T e o

Aeid begliarscet de&hebhﬁds@N\KB’PTD@‘SFblow?gibn tS{EQtID N®319) Gmth at
of anti bodies 4.7,

deay 10fold greatar it 3t aas %folﬁ&e@emt&ﬂws?t ihgst 40-Told

B P S, b\ ESTBER B I 9 050kt ity

/a%lﬁé'&EObﬁoldJIgteatmnaﬁmrty naitrlea ptefi- foi@gre:itesaﬂmitypat I8&& 100-fold

I D NOs
greater aff?mty, or af Izeast 200-fold greater affinity than it binds to a 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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13, and 61. Certain neutralizing nonoclonal antibodies
agai nst ANGPTL3 bind to one or nore peptides chosen

WO e@s0BB® | D NOCs: 9 and 10. In certain enbodi PERNUS200H025080
neutralizing nonocl onal anti body agai nst ANGPTL3 bi nds

Bridly ﬁe%%deﬁﬁ@m S I E S e RN, ol lea) 40%0id Greater
aelmmgp R I5050! Tér?afhhmgsmtl@aﬁ ToErtoldl grétay i affinity %or at
08/ 073300 PCT/ US2007/ 025080 t he sequence of S Q

|Ienm001fzal<égceaiepaﬁmntn ¢hanitibinds 'Wea @éﬂt!@ﬁ baving tBE@mIDQ acid

S T 0 _Celd At | i7

rngn’O‘(‘fr ‘SRS "é%ﬁ SR NG 'e"%{%r'ggvr | %ét?lﬂg "%8

sams G[DQVPIExérﬁ Ny AButTRIEIGY momnal odbodies, dle3|gnated 4.7.1,
ds. In certaln enbodinents, neutralizing nonocl onal

6&1813@6’69 518161, 530 andi5B0arepreyided. tArtiRodies 4 1.¢h8-3,
ttﬁ%"ih 5C4k %5@% bk %%%R vﬁtlﬁn ré’élagé%s o %9rc5rfarh8use

odirment’s,” neutra |2|n onal ies
ANGPIES dritaimén ANG BTLBE(SE&M:D &Os:¢pand d Ophircbertain

mnﬁ%l%ﬂt%aanﬁ%iﬁéﬁd {748 i o 8RtarisRe aithip the SP1
%ﬁ\b'nd&% :Fl{)GldT L9 o RensATRNEP TIOP thdt nid&€d amino acids 33

ocl ona ant 35 binds. In certain
dai8adank 40 ©f SIE@nIIDzNG)z? 10 SEQd)BIN.)@aB am.lrnmadnde£ tr@and 9 of

%ﬁééﬂ‘jﬂg s %@ﬂ 'ﬁ0588) bﬁhﬁ%’% rﬁ@gtﬁlmq{nts antibodies 5.35

S 50RSIhd to AR l@p’t@t)é ZitHin MSPHQ'é@iorﬁBﬁ mbgge eaeN@PerLs or
prow ded that bind to the sane e Fe to

l&Mﬁ"'ﬁh@ thatdycludgg aminojgici %@pd&Q tcaﬁl% of SEQ ID
L, T SRR e b TR Py r

|hE§E®|qD IEO 10Rr Ire¢ertain entisedimsints) amiboldgdi.8.3 indPto ar epitope
fvgﬁ%{% trg:q] ab&@%cg)gpr{\lgjsrlnggsg M gkng?lg%:ﬁj%ar? %%SSFL‘% ?hastel%cludes
WhinBULi&S34 19T 46 Carfd HQ%YBSE"@QDVN?O%éEGQD‘N‘OaQ‘(QRuno

sequence as-set rth in . Certain
raids 3o 6 Bgamchtl il b BEQ |DAND: D SEQH@HNOCH@D nAntibody 1.315.1

Hiclo s elied Wi fidysi 2 R TR ridine AN Bt 0

Nd9bi).chain conprising an am no acid sequence as set
forth in SEQ 1D NO 30. Certain neutralizing
ant i bd@98k Adihgstiess4.7al1,14.81, 4cHdi H-TSabr- §5n§ndu5 hnewgralize

S HBE PRI, SR AR sl Py
cbgrmrleéstrtmeaof antibvaiesi J. seaqaeameg as 195, 1,06.85, and SED (e.g.,

20 and a |ight chaln co rising an amno acid
4 giteACBURINIMPEF] ANGP pe ggpected to also possess

neutralizing activity. Certain neutrahzmg monoclonal antibodies against
ANGPTL3 bind to 6ne 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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Certain neutralizing antibodies conprise a heavy chain
conprising an amno acid sequence as set forth in SEQ
wOo DBosBB30R2 and a |ight chain conprising an aPCTUSHOT/25080

sequence as set forth in SEQ I D NO 30. Certain

B ERuehEE 21 B0 I N T EBTRLART RSN i Bience of SEQ
APPREPF3300 PCT/ US2007/ 025080 “forth in SEQ I D NO. 24

and a | ight chain conpri si ngzan am no acid sequence
as set[0PB}tIn cartagEemipdipents; neutraliFingsnenegiong@ntibodies are

hy ﬂ'alﬁdnm.ﬂe“tb‘%né'sdﬁrét n;??cgieet% wﬁ%%&n&&oﬁﬁrérﬁl%dy 4.7 1

darment's”" 'Hon-Numan a dies are chi nmer

aghdsi h e@ﬂmdlemM@mémsl,aeeutmmmlganahodohabm~l:mmwate
speci fically bind human ANGPTL3 are chineriz
Gpvised tBRLPAP JhesEmRiRPIRRe mzh'ﬁa meRpGIRAaTtibody 4.8.3

S90S b SRS (Al AT Ry Ml e
Nerobieledehatbindlto tiid 88re éfitapecto34lichonddiSnaliakibdayet.9.1

libdélﬁ'gg %Nﬁte%ﬁ 3 %4@5335 quj.ﬁéﬁ]z%g?{ngg%lgﬁﬁ} S¥bafiSs are

j&?t%@ﬂ'eaftn bmaqam@@aﬁn@@,sndwﬂoewmehenonwanauéﬂnbodylsﬂss

tain e odi nents, nouse nonocl ohal anti bodi es that
dpeds.f IrceeitginEmbodiments, Aqerralizingrroonoatanakantibadies are

b0 G R TR e BT o G e PO by 5 50

Hinds.( In SertaiffedbodifRehs, rYédtfthM@j&ﬁoﬁb@BfﬁhBantﬂfdﬂues are
humani zed. In certain enbodi ments, hunmani

dirovideditbat biaddp ihe sgame epitrRent9 \glplebum@lawl9nalaarmm§vé 3151

ﬁ %ed i mmunogenicity (e.g., reduced human anti-nouse
tibody (HAMA) response) when administered to a
hunan.[OH oop(eettannmeutmmnmtﬂuod|émmnpuae iadmeawy chain

&%ﬁxﬁe@g AP AgAHERSS Ay sehioriiub SEGUETNG: 3, Fhain
ékg;%}bddrbsc@é% tiSe %"ﬁ%)g%ﬁc@ﬁ iR Arf 8Fhino acid

antl one or no corrp mentarity determ ni ng
rsegjuense (@S#eg Yorftin amSEQsII]) |I\t§m2%\n6erteuwel¢tmilzmg antibodies
variable re

RmiRs 2 Beavy erR cFTRBSng HtAm NG fssahpRge 88 setortin
BEOleINeN g, frsmnfrfe@mmhF; dritibioditss écfrﬁgausé A light chain
"acceptor" antibody. Exenplary CDR graftin

coseprigieg anangino agid segueneg agselpsth m@&@d%s?ﬂ@,- 28. Certain

er{e%ir%h%%éﬁgg))%%% 793lea§g ?51 /g@?%ha@@orﬁ@ﬂg T amfdsea8d

&eqlien28 ati Jortth in SEQ H) NEGrd®dCeralrsneutealizing antibadies
CDRs fromthe |ight and heavy chain variable re

e
HOERYiSE @ dight SHAIE COPIRIIRG aNTATAR Acit SPaUanFe.Rs Bt ith in SEQ
e}DtNg gﬁ To create consensus human FRs, in certain
enbodi nents, FRs from several human heavy chai n or
[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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I ight chain am no acid sequences are aligned to

identify a consensus amno acid sequence. 31 WD
WQ@@80B3BB00 PCT/ US2007/ 025080 [0105] In cer tBCTIUS2007/025080

enbodi nents, certain FR am no acids in the acceptor

BHRROLEG IS pSP A58 AN B RBIGFRSR AHAALR sguence

%é@féﬁﬁ)rﬁ e fion: 3mti body are amino aci ds that
contribute the afflnlty of -t he donor antibody for the

target -acild- s Chimerizéd apd hymanizesd maneqlengl antibodies

oo 4058 AR SR gy B

n TeRaidmbedireente] mause (MOBSYIoflemtibbalics thAceﬁemﬁcally bind
USA 86:10029-10033. In cegqsal n, enbodi rrents ut er

Mraﬁﬁd%% 3 ae7 chimenizask P eRAINRHESPIARLME! %@tsc {raking
nvoP ﬁb&@fe‘ﬁ %I‘?%g'r ) gé&,sf'oij Bﬁ%r/néneatm ﬂﬁc?rrlltsbllf gt ?I (E %&Bq?roc.

nt1rgen an r’'to contribu
Nai I chachu'r. &) A 81188512685 5cMelberdengt al. (t984)INisture 312:604-

208 Takeda bl 4925 Selas M diant ooy ioabht Nosocy

|e’]0-ﬁ‘§ﬁé@.lalﬁdq‘l§?'¢l3@9nts CDRs from a donor antibody are
graft’ed onto 'an acceptor antibody conprising a human

const §0t03]dnicerntain embodimaints, sacthusmrodntizedies arRs ar e

al s raft,,e t he,acce | n_certai o

hiDanfas st EordnaInpaRTES malie BiiFihe! qoripodgs that

fsbemnaaniy Bmhmmﬁé\m ANGPTaBtdrE ¢dimarlifed.elrf éérfain embodiments,
nbodi nrents, FRs from a donor anti body are derived

m@mearr@mgloaabﬁatlbpdws sised ggpinst matiset ANGPTL3, but which

SERBRLART R (165 55, FHRD i Py RS £ O, i

dektain mbodmemtssburhwlanize)d ambddw&@antthelrdbﬁridmg Bpeomcny
t he humani zed anti body for  the tqa ggt ant i In
adthave respsed H@m@oéf‘ﬁ%’éﬁ g=Reedugeq hywmam EB&“OUSG antibody

gng\u\m%s 5ﬁsé)ugh§ﬁradmmsiér@e 6% rszumahy IR €L ARIrPShBodiments,

Stltut ons et ons Insertrons) to I Nncrease.
hlulmarfliatmrt 133 achiaves bwnmqum:rm:tudlm@d;utfrmt lintitedttar GOR

tj |]1 In.certain_e ng a nhuman

Qﬁ% t'ﬁ%"é’s“%ﬁ? FOIINGRHNG: 28 e&&('iﬂ‘a 1 defal

engi neg{14)9n cgﬁbhp&nbgaﬁneﬁs%f hukhanizE@bAtbodies; one or more
5, 766,886 'and 5, 869,619. In certain enbodi nents of
nonmbr@ﬁgtamedetggmmlnlfrggms.(&Dﬁxﬁ frora the ﬂlgb‘t andheavy chain

PRERPBYSiERs 3 Tt it P st BEg Sher R R tonor
aptbody @esgraftedidnto hukeln ﬂﬂam_éwblﬂategiom (/Hﬁs)alm arp“scegtor”
resi-due in a variable region is vol ve

antibgdn ExaaPiRyY GBR wrpthaig Qﬁﬁcf'h%da?rﬂr’%&{/gs Gateqt Nos.

t%k@a% 702 dg%%@' abqs% 61 V@gza%ios@r ah8)s 536 184 WubBh't al.

(1989) Proc. Nat | Acad. Sci. 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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involved in maintaining the structure of the variable
region). Furthernore, in certain enbodi nents, human

WO a008ad3e0 r egi on consensus sequences are 32 WPCT/US2007/025080
2008/ 073300 PCT/ US2007/.025080 generated to identify

i o0 10p A ceelh AREREIERsRERRS R AIG AckHR Byihe acceptor

Rirfivod9are veslatse with KR anwhetdtids fomatierdbrstisthtibedy dire
in the variable region of a non-human anti body  shoul d

w@r@ubgu@meewocmog} FBaminhaeids fioan the dgnanantinsyeare
N S8124H18 AY 0 .CO
AR B2 RERAL B nROIRI] o B By 0P targe

@m‘gens eSee, h£‘9~\/lh Ut&\ Pateatoiss 6 NG O0CII, ,5,68876228 BICIIRS!,

rtain netraI|Z|P nt.i od| r|§e
o585 08 nand Bt Tl rueemet ol 31980) B, ReefAGRA. 8§, sa
902200 1 B it GIRALF oY EMY ar useg o

meodelig domyy aradioi ductipter entipdisetaideatifyyresithies that are I|kely
TG VoA g B AntasTt B de Santbids te i #fudlure of the
‘”agfg?bh%lﬁ&n Qﬂglthtﬁ%%istﬁh@%%%e@ctlén?01‘-5e§-|du§§rétﬁihnas FR

_ raI|Z|n ant i bodi es conprise heavy chain
cesidues; togoateplacad indhe ctcmrcantlkwdyl Certain

Compr 101 6618 o=l PR B ERT T ot bl Ahfiooay are

Reaftédbhid 86 aeeéptbedhﬁsoa@a‘@mpﬁglr@ @hamarpétmsrtant region. In
conprising at | east one CDR o .1. Certa

feiirnsueh agbogimenis EBScﬁfﬁpﬁlsg sr%ft%gw tBﬁaﬁQﬁ?ePtOF In certain
?ﬁ?&’h e'?lgs D ?qg}ra%n&r%?%rﬁfboﬁg%% d@?%@'fﬂ)m a single chain Fv
I'zI'1ig” an i'es rrse a heav arn
amtibodgi mcattallnmbomnmrwﬂ:lé flonba. ddﬁmrtammbody are derived

» eutraI|Z|n anti bodjes ¢ rise a vy chain

3&%@ singlg cain E&@tnﬂbﬁéy c%%geaﬁmlef@geg ﬁefﬁiﬂ@ﬂﬁd CDRsin a

PRI ArREEd 'aHHb@(FS} h@ﬁlrﬁ%r ?r%mﬁéé?e 8. 'b?aér}‘nrkf‘é‘d:la substitutions,

conprising at ['east two 7 Certain

eleticsisi, or irgseamnsbdo@lnrmeam)m aﬁleltﬁ ofi the humiamized antibody for
ri s .at_| gast . t.wo of .4.8. 3. tain .

TBoREgRt Sfhghn, i etndl erimidmienss giaflag FHs B §humanized

%‘Hﬂﬁbd?'a'i’éiﬂﬂ’thér%éhﬁéﬁ@e@%y al nd’ra&d]sub(éﬁfdtﬁlin@ deletions, or

neutralizing antibodi es conprise a heavy

draRstiors)ig inerease dke affinityabige sumsrized @@W@@ﬁimfor the target

%Z’#‘é?ﬁl i zing anti bodi es conprise a heavy chain
I'sing at least two CDRs of 5.50. Certain

neut r 40170 o@ﬂtairbedibeshmem&pnoamtmndimamyb@dhes imay be

conprising at ast two CDRs. of 31 010
djélm%n'%e%éﬁ't"ﬂaﬂ HYrAgn &HQI%@&'PQS"&S ‘1? %9[ ég- gbts'c%%tieﬁ‘t Nos.

néu r’aﬁl ZI ngg’;gﬁ%lesk}oggﬁésce?%% %d%eﬁT g%ft]hucrﬁg'? Tﬁﬁbfheering,

rise a
infopnatiom gnEbRsiruciRe of antibGdRanéblé. drBain€detd) information

@Eﬁ{w?'g If%ﬁ]%ﬁgt%%%gjrggﬁ%o ¥ %&cﬁla{rlrﬂgael‘lsnlbﬁlisn 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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4.9.1. Certain neutralizing anti bodi es conprise a
light chain conprising 33 WO 2008/ 073300

wEQNBNE30D 7/ 025080 CDR1, CDR2, and CDR3 of 5.BS&I/US2007/025080
Certain neutralizing anti bodies conprise a |[|ight

GBI e o GO0 B i
Gegihk s IR geRBMlemEBBRRermB dthabiffo@hatior3pRovidéPg@idance as to

neutral i zing anti bodies conprise a light chain _
ydhesangmaino acishessidireeindbr v@riablerregiorpetf a giop-human antibody

NeULf-AhkL Z21,A%antd bodi es conprise a |ight chain
cCoOmpr1 ST g ar '€ast one CDR of 4.8.3. Certain

neut r §O1 8 Certdihi etiatisingCmiibodiss corhpgsd adtezivy chain

conprising at |east one CDR of 4.9.1. Certain ) )

FOMRTAING &Qﬁhrﬁ?DB@daeg (3RBaf 4er 4. 1Geyrainieatializing antibodies
i Si St . - t A

SO ol L8l e SRl B, G ObRg or 40

Gartain slentralizinglartibbdiseconiptise a healy cBam edmprising CDR1,

B RS, FBRRED s e pprse ey
A é‘ér&mﬁﬁé‘iﬁgﬁ?ﬁ)ﬂqo@[ﬂ%, SRICDREoRs B59te iR M utralizing
conprising at Teast two CDRs of 4.7.1. Certain

mptibodieisziamgprige a hedvy shaingompesing iGl?éBﬂ , ChRay and CDRS of

S t | t t f . 8. ' -
el GRrm B uiourBBo e Ptwred frpY R bomerising
DR | DAL, aind CBRI oft W81 SBRSCeftaif- ribukralighig @htibodies comprise
neutralizing anti bodi es conprise a |light

chai n
eomgavysehain gempsising atleasipre DR 084.7. teGaylain neutralizing

. . . il : :
D5 430 SR gl B0 of 4 8.3
Mdi@lnbntm&iﬂ?tdriﬁbddbs cmll‘ipnié?a hTak/ji ghtilimdtz‘ﬁrhgrising a(; least
conprisi ng at ast, two of 1. .1. 2. Antibo ,
oBe G BELOT, B110] CoRaiBe Al e litdi S comRTsR ey chain
A : . | :
eI b e T s s G Rl
aomprisgya hgavyshaiANGRTIBsing abfeashone gD Rxft5p@. Qartain
certai.n such, enbodi nent an antibody is .of the
SeblRliEed poS P hiRea v gea fdmbEsiRb.ftf6ast one COR
F RO 51BN Gortaim nelirbhARY antiBbaiek cdNFTiEe3a heady cham | gM
isotype. In certain such enbodi ments, an antibody is
epmptisingiatieasttwy@DRs of 4ip1. Certaiepeulralizing aatipedies

S EE PR T Bl e 2P
ebebiiziaglaibodies! @ipridera heavy ehairecdmprisiegtat least two CDRs

anti body_ agai nst ANGPTL3 conprises a human kappa .
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SEI6 Do UPREFES CBRARIN AP OB Sl BT areaw
chaingé@npesing at east two CDRs of 5.50. Certain neutralizing antibodies
comprise a heavy chain comprising at least two CDRs of 1.315.1.

[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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certain embodiments, an antibody against ANGPTL3 is of the IgA isotype. In
-
certain such embodiments, 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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35 WD 2008/ 073300 PCT/ US2007/ 025080 certain
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aRag bl et by Hemgiel 26 1p y@%%ﬁé’ﬁ 1998 Focus
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1 G o i RIS, o FERHLBIE fot ke e
detection of an antigen bound by the antlbody.

[0114] In certain embodiments, an antibody is modified by linking it to
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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loxidesapelypoopylent oxitlel/ethykeae Q)@d@gomlynws,cmlwthyjated
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gr oup [01 t6]drceatiain emb@dlmemSSa watensoliubia pdlymariis af anyé

of ¢ | ubl h as P
BoIBeuET g n drel ShBeaIa S on SYatp o e fOFRIEF
phnotrid Gtgw%rﬁhﬁhedi n Iﬁ@éhéinrbrﬂﬁb@ﬁhéfﬂ@téwafﬂék soluble polymer

activating group nay be nonofuncti onal , bifunctional

basran averagetmolggHlar weaight of abestg kD3 to abewt 1A kRg, including
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- 2008/ 073300 PCT/ US2007/ 025080 :
about 40 kDa. In certain embodlments a water-soluble polymer has an
average molecular weight of about 10 kDa to about 35 kDa. In certain
embodiments, a water-soluble polymer has an average molecular weight of
about 15 kDa to about 30 kDa.
[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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polymer with an activating group. In certain embodiments, an activating group
may be monofunctional, bifunctional, or multifunctional. Certain exemplary.
activating groups that can be used to link a water-soluble polymer to two or

more antibodies include, but are not limited to, the following groups: sulfone
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embodiments, such cells can then 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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embodiments, hybridoma cells are screened and selected to identify those
that produce antibodies specific to the antigen of interest. Certain exemplary
methods and transgenic mice suitable for the production of human
monoclonal antibodies are described, e.g., in Jakobovits et al. (1993) Nature
362:255-258; Jakobovits (1995) Curr. Opin. Biotechnol. 6:561-566; Lonberg et
al. (1995) Int'l Rev. Immunol. 13:65-93; Fishwild et al. (1996) Nat. Biotechnol.
14:845-851; Mendez et al. (1997) Nat. Genet. 15:146-156; Green (1999) J._
Immunol. Methods 231:11-23; Tomizuka et al. (2000) Proc. Nat'l Acad. Sci.
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cDNA encodi ng both heavy and |ight chains is present

on t hé0128dde ceéammbpsrm@mnbu@an.rnoe%lpaalrantlbodles are

BIORMA I Rg 2B IERI MR ScRBe frAEhde d\PGfinose

ora por on O gene enc

ieBotibed belpev. coat prot ein pill. In certain such
enbodi nent.s, the % d directs he ex%)[) §S| on
e iho

0
the s¢®Rgn Fefta!ﬂ %rﬁ‘ m%spﬁﬁé@%‘iﬁ@%@é‘ ylis PTOJUCGd

ds MV&EFathchﬁ@U% %?—l‘é%’ @.WZ@@%%P'&W

ahéthods ar@&nownro d:lﬁo:gaaslelled in trmrm‘t aEDNIAnre esdiibed,| foghkample,

chai n g heavy chain), i ed dvantramofa
i oot hopdn BrioRi b ariihoty diene BIATAY FBERAI0Ry and ts
¥ avg@ﬁ‘(ﬁ\;‘lj‘rf]ﬂoﬁfhﬁegﬁéf@é ﬁﬁﬁlgﬁblﬂ{iars?ﬁbgb gtmtl Sy n;réé Display:
mm@qngﬁﬁec I (4 a@g@ﬁnﬂeﬁutmnoeds:ab*uman
r
Eres Toowanbyr BRL pXEmRle. dbeEah P B RARY S ek B

ahfibodies &iné didpl@pRpoAtice gadaos of alfillaméﬁtdualphafge(; Buch as the
enbodi nents, heavy chain and |ight chain cDNA i

arplyéig f"%'@ﬁ'&ﬁ%’ﬁé?"&agedﬁé)ﬁ Mig. 4n 5%@@%%@&1%@ 'G?Irﬂﬂ!}t'b"d'es
S SR louc e e, S O aiecR
ireetrolecels diulfide bond mzstahlllrmrthephay@ mad and pﬂiastgniles In

\éggtﬁ%;%ngoglglﬁrgtg O:g ctgg.p L ?{ha{gﬁdg&ﬂr E)ﬂrgc? ﬁé Shacnfucuty can then
BEaéb?éEtQﬂ aﬁb@taﬁ?ékeh‘r‘blér?fe&%@@imférﬁé‘ ohahw&;dmwye HRplay

supply ge structural "proteins, thereby allow ng .
emhedsamdescrmﬁ:ble fupher detadbeatowr ying the

01311 471 gt SRBAR SR, & 2hl6ady BHFeS YT ippry can

bbkﬁragaml @ieg ceaam methadh kisowg té ﬂws!‘etskllretﬁanﬁe art See,
vari abl e genes that are rearranggd in_vitro,

mngtpggol@ocperwemeM/Qfdedv thage:Risplay Teehw
ATRAGAIER. fron) RS AL \ORDRISAIRTIS ANAR1ohadPBbiay:

TESpective

Muatbods und cmbtowb (ama)g 7BOR371(0’Bret and Aitkeh, eds., Human

enbodi_nent s, tiongl sequence diversity can
Press, Totowa, Nﬁ) ln certaa}n emt?og ments, vana%‘e 5ene 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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be introduced info the CDRs, and possibly FRs, e.g.,

by error prone PCR In certain such enbodi nents,
W@MB)DVZBD(BI sequence diversity is introduced iPCDUS2007/025080

CDR3 H3 of the heavy chain. [0132] In certain

ST 0 e . B PR 940 ST fdhy chain

\ §Ia9e %rdrrédf.ﬁfama 3litabiel \raw ZIﬁd:e@ﬁhr{thbdd'}néﬁfst ﬁbﬁvy chain
enbodi nent s e uni nmuni zed animal is a human.

cBINAianddight dhaiereRNA"drerrandemdy combireditsingthe clomng

|ibrarigs_are canst ted d

R 2L S o SN R BB A AN ATRANE, i averse
E ] Imb%, [ f&@nbmrymbéaﬁnaﬁtlsnnéawcwa.h WONA dndtlight chain
nouse, hanster, or nonkey. |In certain such

~ eRiAiane figatedibeformbeingsiened intermavitable vieatar.alycestain

ST R S0 B Mt i S0P o ggred by
Istépviiskeasoring irtoal satdte Veotorcommer ci al sour ces.
Certain exenplary libraries include, but are not

| i mi t d8129] Inceetapp embodjments; 6DNAY isiGlepes m&g aphage display
/
VREHP S E PSRV R, (O el lagerid vectors,

'gtichtasqpCES), am:hlimhngqthdmmuéd)lhaREMrFam d:eritmar y

gﬂgf?rg%l%eg‘l % W%PH@%W&U&M%M ﬁﬁ@g&f}s present on the

gﬁf@g%&%ﬁ‘ mear{ngﬂégﬂ cbRairCérhBbAInteTt8 S HRAL éncdd'ﬁg scFvs

tion of antibodi'es having the desired binding
same@icmad infrémewith alhaga pmrts;cm a&gem%ilhrvyhlcb eachtles Hie minor

ShagR i protp P et St s Bo, FIE BAGE R gpects
N6 leSiprossidh ethbaloFvsplfifusish ot !If@gmagd @rface. Alternatively, in
phage-anti gen conpl exes are wash and unbound phage

vedain eevodisaentsnCONG eacoring BRAMYEBAIMERfight Seainbis cloned in
FAS i o L5P B 3 SRS, i i o
eaey lchai) is arainleklcdi;wrmtmhmohg sitreajseqagnbe mtltmsmnbwector
p| oy n%@ Sl e gd? %&g)@é{&ﬁ%ﬁ%ﬁh HSEE&?%{H?N ﬁéavy ghaln) into
%@9@ rpRRhPof fh'égé A gexghgﬁfﬂhel ﬁbm@s?mscms 86semble into

nogens In“certa
é%dlndujagmanta Altm'nahmlg,eln aesnalm emiigdimegots, sSBNA socoding heavy

Nt A S
CRHAIRS Qe éﬁfbbdlm@nl%ehéaWcﬁéﬁh%HdTmﬁt%hatm@DM isgﬂdiheds
bi oti nyl at ed ereby al 'owi ng the separation of bou

seagatelyoang mmgumahawmgbam ith@oﬁtaremipaa/paage (Y@@tfloéoWh'Ch both
CRREh SfarB 6 in oy bR AR HBHSR el Do) O

ti ssug0130]In certaln embodlments recomblnant 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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cryosections, or on nenbranes (e.g., nylon or
nitrocel l ul ose nenbranes). Qher variations of

W@ 2008Aarazopanni ng procedures may be routinely deCEUSI0NBR5080
by one skilled in the art. [0136] In certain

SRR N B festain exnio BBl ikieDal Gei SEatrints encoding
%Yéé% ligh? cARINSQYID-J §r vea< péw&ﬂﬁew Farsd sy hiSined

or a ortlon of east rot el n,
vumra@ P&ﬁoinssedalgm@yueembﬁdwtsmdchwajfseqnenyealmersny can .

e il B8 StaBs 5 pRUBELIT .81, 8RRy e PCR. In

S@aﬁh?dlrﬁ isGEh enfsutimBas, Relditeal 5éq@shdeydiosimyiis thtkdiuced into
cells to fluorescently |abeled antigen. In certain

SUPR3e g dHIaitthe hepaykchadl.| s that bind the antigen

can . 832 R bRtbdmERGALETBH ey sblergispiay
(rasesass Eomstiuctenh s deiscribedabbee sis[nglidrdleicracie froai an

enbodi nents, the affinity of an antibody for a
pdmRYNiged antm@ledn@rmﬁw@éianwssﬁ@ %re,'mrﬂgm@ﬁe animal is a

evoerHdYn I;?rté%férﬁb&éﬁ {87 bR hizd P h ercﬁ%%%?élgranes are

ution I'n vi n vivo, nati nt i
Luhstryotexf &s deswbedaaluo\a& uangtriuodmg hcdﬁnmman immunized animal.
perrrutahonfol{s}(hc%d sel cti.on. tainin wvitro

B BineRdime Fefan®d isEhbfiAh o mse:
L B BiGhbARe R In ééﬁé.h%%ﬁ%rﬁwcm@n@é fth@'ah'lrﬁélsté}@t

equal or surpass that of native antibodies. [0 I n
demoanired withcameef theomragnogensyderaribedthaiow. rrut at | ons

the vaPraRf S ia detoPelSnShisf Bl rREOHIRD AR REp

hibrafiewarnaeaifdble frem Se@meacial so&i@ésomeﬂtalﬁlexerr(o?&%branes
Nat. Med. 9:129-134; Brekke et al . (2002) Nat. Reviews

Jnglpdgobut are natdimitas txthaiHWEALS, SerasLafi '@rﬁ%ﬂ%ﬁ trom MorphoSys
ASORSS AR, S5FAANE R o6 S hga et o
rhlléthbrlands)amang iMAbstchat® tedhmiotogyn ¢hen- (h@IDeREbRsab llomary from

Cqﬁpf;’" gt QL1 e an e ¥ Al Aplsc pnfemridge Antioody
d

THSHORRY EdbialsUKgEd, | nto one of e PR I

creat €@ 34pin aextaip ea)bddimentsh due selections ofrentilbedige Aeving the

B SRR, e SRR TR0 s ey

ifARebsdile padni ﬁ@;ﬂ@r%céﬁameémbgdmmg@ﬁ abAing, fibary phage
Boder et g)l r?ooo Proc. Nat'l Acad SCI.p Sih,g Y Phag

garemermlpnﬁwwxppéw &0 antigen. (rpoetginsush embediments.dhe
%ﬁﬂhgguéﬁ %zage ér%xe%%@é%z\é hr'r;;lgl‘,’aﬁa%%gh ﬁ)ﬁsﬂa eS4¥eHiscarded. In

Aepidine ehclﬁ)@mbo‘d‘mehfd?bbudd phagbftﬂrecrabaverBddrmg:yubsequently
Ant i bo%y g E Iy
amplified by infécting 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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Met hods and Protocols (2002) 178:1-37 (O Brien and
Aitken, eds., Human Press, Totowa, NJ); and Hanes et

wW@bk00sf180B8) Proc. Nat'l Acad. Sci. USA 95: 14180F 18085025080
[0139] In certain enbodi nents, nutations are

b b
| ST EBrenifick oy PR asiiAin THEERRGRLS 108 3Ro8 js,
asbliggatce, fbrapy ailléwing mec&“ﬁaaaﬁbreab@@hmaphé e from unbound
nmut atlons are introduced using conbinatoria

rehaggeuding streptavishe:coated BragaenC depdsi tesegainsemberinents,

P ey e B P d 598l FRFLPRCGEAANGE i fesue

Qg%b%ctmeoboc@ mergbfm'ldse(@[g angiemrinitredelRidsy merrbranes).
In certain enmbodi nents, nutations are introduced
L@Wﬁgﬁ variggions; af ¢entain g?annsagepm@eeur esanaydig rastingly determined

100-102; F t al 2004
1%?8@ ém%}d '% %3 [ 0140] Iﬁr::né:t ZI naenbo<(3|i msn%s,
" chai r{0486] Ihl cemtzlin embotiments, geyeashtisplansystent is sisedtth
oS Sl it e e SRk TRESecho Py
'%(gré%é’lfﬁéi %Elﬁnjnrbf%‘?ﬁ&ﬁtﬁ'élﬁoroé bhﬂﬂ\tof tﬁ@%)é&%t AGA3 Sroteln

er c al n eavy chain, 1s unch ange
tvhlnlsh becowiadi ahgplayed iohi thietsurface of éhe yeastseathwall. In certain such

di t f ch huf f | tib
AmBoUEAS, st GBI PR n AR sy thERHSPEE biting
SHECHRRG @ahthef %hd@ﬁﬁﬂléd‘by\fekboﬁﬁg thé icei tehabrestemty labeled

the repértoire of light chains. In certain

anligenrdntoertausuch embedingnisayeasiaellsdhaldhindibe anfgen can

TFh ke B AGASARNY, U oy EPALTidhy Nt
BWigtephinot | 15753 pbAced. I n certain errbodl ments, only

the variabl e regjons t.he heavy, and/ or lclgght chai ns
are replaced. In EEP!'&P inity mathEatien methe portion

of the[o‘fé“?” eﬁtaﬁr‘?%hfﬂbﬁlm@n& th 1t¥gff ah%tl%@lg)fora

and/ or | I ght alns are replace dson
q:tarad:ula( aotgon isancredsed by sumeaxmg thlramlb@dtytto affinity maturation

,\ggf Q(% e&&%‘cﬁj ev@g\/lon\’ﬁﬁwtgé %filgg 'l r%Wé) 199 Pr Oa‘}fm,ty

St S e e oo

riitie enetbade Mg thﬂ’ﬁtlm o/ re'gcemtthgme@m gliowdng $heypraguction of

HTBROBT o BACt A ol o0 Birmat RS A BBt
whi ch [ep88] Ihi aidiry emiionimehtseof, affinipsmateratioh, wiutdtions are

human ANGPTL3) are subject to sequential chain
gntye@wqq;mtq A %@JQ'%ﬁﬁ"ie?ﬁﬁﬂﬁﬂ?@rﬁ@o f!ﬂ t@\éaﬂﬁtée regien of an

b A e b BRI e o e R
12003 Nabddeds0:129H 34, Brekiss otal. eeoozm a1, Besieved 2150060, In

Icnert%?rg tefar{b%dlments 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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enbodi nents, the light chains of the selected

anti bodies are then conbined wth a new repertoire of
wheovan7izeavy chai ns, and anti bodies with the deSi/De07/025080

affinity are selected. Thus, in certain enbodl ments,

Jpeny 6 st Snfboste Wit jrpesed Bl anay bddminied B standard
Rck&smiaginviethpds] Bkl gl Boeab@ﬁamsmm Brbe. Ngawucefm@dw USA
of a given nouse nonocl onal ant i body, TS conbi ned

m hO%DhéWOép‘émt@l et deoagmmw&gyﬁﬁm 10679-

Q@Nﬂpliﬁm‘bﬁs fro® N/Ibﬂhids%dﬂ@le@ﬁla‘r %I@ﬁv gwmbodVij@e Display:

rmnocl onal anti body 1s conpin th a new repertoire

420@2) 1a7r§i1é3r7t Q)Baee@rw M\kqm@ds Human

% Sgef?@@gw%a@&e PiahBs e 41598 /TPHdY. Nat ACAAT SLP i

@514830-19185t he anti bodi es selected in the first
round of shuffling are then conmbined with heavy

chai nd0f 38Hntasstaiihemhagiraentse midatiens are ﬁ‘é" EEE% &y she?
rs%%@ﬁlc%uta?%g}_@gis' ed'SW fhfofRatidH bR'tRe 3%@6’63’7%@{ cture e.g.,

human ant | Ies having the desired antige
the antigen tyndingl sié f imcestaimrembediererdd, muGtiksis dme mtroduced

kg ComBihaptauBosResbicld e M EBrGh afBRALRRIS; 2y ora

Hrtibrabt e vdﬁh&@?é@lbﬁ collifPsbdiiHce i9frafdérmBosRidyenized, e.g.,
di spl ?/ nmet hod, anti body- encodl ng nucleic acid is

edli BytEDr pefis, harelegous gevel reatrrogeRIeahLr erFarrone

5Efc b 2eBai T PBHUEENG: mih R bR R BT LERET IR

éhuem:hg M Ses0e.gx% Braheerbét SlUCD96) Rdthhkd. 2: ‘CUIBCtOQbE@lrmeST et al.
detail_in Hanes et aI (1998) Proc. Nat'|l Acad. Sci.
(BP04sTumenBial 333-13%. Certain recombi nant net hods

[0144] 'IEOe]jﬁrcte?t'afh EHRREMEBRSS i WQHQﬁI'u‘EHg% uRBl 18 YNerate
is pr I econbi nant fec ni ques , €.d.,
lé.nﬁboamsemth Mn:realsémﬁfﬁﬁﬁy In pedainternbodimarits of chain shuffling,

My S T e

%hanﬁ;d wHig tRY Féftlﬁ?érsafbm e, a $Hé hellg cham, i€ 8héhartdd, thus

exanple, in certain di ment’s,” RNA can be prepar ed

foroviding speciigiyeds |cnegtatmeucd*eemb@dlmams|. Bdibyarysfahairs shuffled

Fothbfie € Breded whtin BB Andfaded e WRaTATE Bidrpssed in

¢Datbih Qtidrieth A light BBainstedRe dep@itbies of light craainsi I certain
enbodi ments, cDNA encodi n%ha heavy or |ight _chain

ponbactiments sushdipraries may then bexegrpered kY antiRodias Wi
?r?rggélg%(g aff mlt’yg ﬁﬂ lé‘éb%&f !Iargﬁgp g@% fhnth‘éq{ééi‘)ty%r]d light chains

@xeseqeemiauyaepwcedl nna@@rtain errwddu'demsnbsly thieevariable regions
expr essi on vef ?

of the heavy and/or |ght chams are replaced. In certain embodiments, only a
portion of the variable regions, e.g., CDRs, of the heavy and/or light chains
are replaced. See, e.g., Hudson et al. (2003) Nat. Med. 9:129-134; Brekke et
al. (2002) Nat. Reviews 2:52-62; Kang et al. (1991) Proc. Nat'| Acad. Sci. USA

88:11120-11123; Marks et al. (1992) Biotechnol. 10:779-83.
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then transforned or transfected into a suitable host

cell, such as a host cell that does not endogenously
w@e@dorsoant i body. Certain exenplary host cel | BCT/US2007/025080

i nclude, but are not limted to, E. coli, COS cells,

' Ce RS g Bbod e, B GPee Aot ra
“ér'Eié:cﬁi%aﬁ{/ s.rrcpﬁmaﬁsmemst@ﬁﬁ%mg B@siot Ieifst, Molised

body" may b i sol at ed In certain
enboociopak antibodies amsﬁag@mat meuee ANGPIT§Rtbu vehieh spegifically

modi fied. F
dind i SEeaRCy AR a0 ANGET) 3) A FARECCR e chain
%Mﬁ%aWdemH‘eMBdeﬂk Aok exagiph) thé h@av? ham beggiven
or light chain. In this manner, in certai

m&m manosional apkbagdy IScCCKﬁPhnEQd'W"tarﬁ\eMér%%f@e‘éf human light
s, BPRSERERRAL AR 1R LG arf A 28 Boid A8 0P cbithin such

g speci nouse” ant
[EMB&diments,ehedight enhindiofitng selecmdoaaiulbwms ard tHwnbc&ﬂbmed

can be expressed in cerhal n cell gn cert )
é'wﬁbam@hreepe@érwéfma% Eavy ﬁBa'"ﬁaﬁE‘g@@F' Pd'éﬁt"i"abﬂ]ee‘ées"ed
RﬁaﬁéS&Q &% tfrmswééraé.hfé?n&ﬁd titd [than BRBBY& having

host cell. cordlng to certaln en@bdlne
tthaesvedmntigan timdibg spgcifinipy akd @fﬁnltyeamcﬁblécted

exerpild) 42 ARRDEE e sitan pieadindBR. tiehean fhaR'dtagiven
RAGKSY hidhoclshal BAtIBOYE IsSrhBiRet With é('rfe‘\)\ﬁre(plfrtdlﬂét& Fuman light

viral vector) and transducing a host cell with the
whainss, @od argibogios witll the dagired affinity are seigated from this first

BaiRG g SAgEofhy i Gy idngs, BE BN dhthe offginal
M8BSs Afdnoclonat antibbdy Bdurdbimedtviith & mew re;m-fdhrermthmnan
procedure used nm epend upon the host to

theavy ichainsd ang@qtéqogl%g(\g% the geﬂg@q@{jg\lty@,re se(leected from this
's'?—:‘tcﬁﬂﬁ YGhAG B f‘luﬁlﬂ o QS eﬂ'ﬂ'L h@ﬂéﬂ% | @%Jcbhabns from
manma n

i an ce s ar knovvn e art a i nc
dhe antlbodnems:ewbteo in mﬁmamurmﬂofasmmﬂmgameftbem icombiréd with

/073300 P /U 2007 080 phosphat

heaYY eRaNsJTBanantasRs sglecier t e sen found o
rérh%ﬁﬁ 2%huys! isdeihin %hﬁ&dcrﬁeﬁfsahuﬁmn ERASOES ALURY A desired
the polynucleotide(s) In |iposomes, and direct

rantlgenrt;ue@ng@peofhcﬁh@ndmmlm@raﬂaie@ted [0147] Certain

oxpr o408 ST BB a S ARtmpbiasR, AUAGORR diofly "fiblffod §used

nRAt éltéfhhl%% dritibodyraeledtiionitia bifity ragluratiome certain
avai l able fromthe Anmerican Ty{?@g I ture Collection

eaTEfimente pliairbgsaiie displayimethed. aptibegy-resedingrucigic acid is

. aé a r. ki
R ied B R TeR L het{dRing SelctioR o A TRLE! inlt
eepisd din@ntsl| arorgarone poigmerdskes niay be usedto@irodacelmutations
nunber of aqther
into the nucleic acud A nonlimiting example of such a method is described in
detail in Hanes et al. (1998) Proc. Nat'l Acad. Sci. USA 95:14130-14135.

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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cell lines. In certain enbodi nents, cell lines may be

sel ected by determning which cell |ines produce high
wo eweloz33ed anti bodi es that specifically bind PGEEI1087/025080

E. Certai n poI ypepti de i mmunogens [0148] In certain

enbodi ne ener at. n bod an ani,mal
lite 988 exprardafl i ARt horCERiE o HeiBainesiiain
AMbHBHEIAS RNA can B bysisdtetidrons @aNs e&pa&smad’esmea
certai n enbodi ments, an imunogen is pol y

i de
canipodyi schhas n@mB Qﬁlsm@bngomarpe%r ualinl standard methods.

RS TEPibesiEsr T BRA oayT ke PETiQ BRI AT,
CRah@ard rﬂéﬁ@djsnﬂﬁb%rta&ﬂemmﬁﬁgmé EBNA @mtqdm@tal rkavy or light

conprising the SP1 regl on of ANGPTL3. &0149 I n
«haimpalyepptide icamplifies forRAxHBELN bdd’n% i 48i8gsnesifice

AEPbpote A" BRSSO RYIRNGR s coned oo
i suitablegexpressipniveetora Inzestain écN@Bailrﬁemsnme axprgssiba vector is
e destars cp VN REISETIo S hIERIE hosh Gl Pukkiasre Jost cell
QHﬁpébe% A&t éuln;googc?'i‘f@ugﬂlsﬁ%'d@cé MBOEE @fert'éﬁ%ké?n?@ry $rost cells

I'n certain I ment i munogen conprise
finelgdenbutairernm dieniteiGaT E3 coli, rC@&QQiBnChmﬁﬁ@dDMﬁm ovary

(CEIE, SpE P tetedlsd IMebnall] eESalmells: wheréiR Reavy and

I'\gﬂveﬁauﬁe HEBBEkERT st e b aMeatdst, @@le@lrtgﬁed)éntﬁﬁfayl fay be
In certaln enbodi nents, an i nmunogen

dsﬁlptﬁdses a fragment of SEQID NO 1 fromresidue 32

compr 10045 nEeriain Bty BuB RENATBA Sapl AR Gy chai

it ise modifed]i Fenéxample, inmoeinaigemBadikfants)GRe @oastant region of
PCT/ US2007/ 025080 conprises the am no acid se uence
cﬁ"@E@elf\?aM&)Ofé'th chaip&andgre Wit ibe cogsta ”99'0” ofa

'HUH'I'&WH@QY])E érets&r%nﬁ i ARERHnAYy, iR Ed?nehf% a

certain e an | nmunogen conpri ses ragment
ahirSEf IaBtlbmiy 8an beqgrrodased whictOpossasses dumant antibody
cert |n enbodi g;nts ises the an no

nsfart 59RBS oF raains eyt B SPeqTGLY Bhprouss Bnfody

enbOd'[UWS]ﬂn RMtaiNEHbIRAcARTRSdSTRBINAN{ ARWSBRIEs 8hn BeQ
IDNGO 1 from residue 32 to residue 57. In certain -

expresseshinsertain cethlinesyen certginienekodimests fequenses encoding
S | r .
FAMEGEARoTER AR, kR i 4 gl gammatia
3ozt tel.0AZBoRIMY tcetsinamibodiaminds, tfdrwﬁmmidm@aribetbsy any
resi due 240 of SEQ
known method for introducing polynucleotides into a host cell. Certain
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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IDNO 1. In certain enbodi nents, an inmmunogen

conpri ses any peptide of about 10-20 contiguous am no
w@eiode730om r esi due 20 to resi due 243 of SEQ PCI/NE2003025080

In certain enbodi nents, an i nmmunogen conpri ses one or
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%?ﬁﬂ%bor' Laboratory, Cold Spring Harbor, NY).

rtain exenplary algorithnms are known to

those gki | | gdrtafh Pbﬁypéﬁﬂdé RhnUrserid Ng whet her a
pepti de seFPent of a protein is hydrophilic and

t her ef[6 48] Ineartiain emhodimgotsedo gaNere antibadiesoanapimal is
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i on 2 Pro
m@@?ﬂd@’@omﬁﬁgmglms?ﬁhsmIg@lertammbdlrbemsdanﬂmhhmogen is

for | e pp g\i\g:_‘g\?ods 1981
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T BEEAAA TR P SR e dhed ot comar

af ANGHTIL3t dntdestain ekibodedents, ahémarundgen isreepolypeptide
t he secon structu rotein based on the
_‘ﬁ:ﬂnﬁ%rﬂ%}n%&‘ épel e@'%ﬂéw%ﬂfft he protein. See,
[6949] 1B riin 8mbddlA8Ats, @ﬁwundﬁ@gémn&@ aﬁﬁouse
3 163 168. Certain such al gorlthrrs are based on

ANGRILS: , Infasrtaix amplasiments, andminynageaincqmprisgs aurman

NPT IR el BtpHipehts, SR RRIBRSS; g rmause

ANGRTL.I dnefising the kediso acll SsqurivesefSEQ IDNOs U flacertain
of a protein, may be selected as |nnuno ens. [015

@mbedimesis N W@'ﬁ'ﬁ@ogﬁﬂ cemRfigesiashumAnANEE Tk ‘PP'H%”&!"”Q the
A 80O SEDI NI ki By, an
limmuredgEl carhpriss aisgmeletod mouse ANGPELBoH1 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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species. Certain exenplary adjuvants include, but are
not limted to, Freund's adjuvant (conplete and

Wo p@shpiset e), nmineral salts such as al um num PYTUS200T€25080
or alum num phosphat e, surface active substances,

38 v AR BRI . SO,
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t@namnmarﬁs(,oamlmmupﬁgﬁ@rqomnrt;ﬁéuajfragm&nbghs NQr hfrom
a85RLP a2 TSP Col B Qs 38 imlbgaen comrises

aBé ransihooid sedsenckeef SEQUID NOsigbel et al . ( 1989)
Current Protocols in Mecular Biology Ch. 11.15 (John

W | ey (018818 certain embadimgnis,andmenynggen qeapiises any peptide

AR50 ohABL UGl s §710 g o
derNei . dnivediaireatdbodangntss ahhmnfra.;gmgenl cmmpnmany:peptlde of
reconbi. nan

d d t and
Bhavbi1B 2 Fontuai AmEiatiasERILIcsit g eg Toer S 483 of SEQ
?Pg?@bga? 1A c@Wéﬁ?eﬁfbo@HﬂBﬁtsAh@:’ mhrurfigen cérﬁﬁl%@sf‘bné”br more

ynucl eoti de may be cl oned |nto a suitab

aptidesiselected froo SEQh 112 NQsii % 1@Tﬂad1ae59,560,tam 61 In certain
pol cIe tide.comprises the.nucleic.acid: f

R PR b RBP PR e e Bl Teleniitialigedo

N®s: 9 apaM. NRdertn ledibddimened) dnnitiradiiegsh toinpriges a peptide

suitable host cell. In certain 49 WD 2008/ 073300

ROMRISHING PNe X3 gBore amiacid fequenaes pelegirdhirpaeSER ID NOs:
L L
?1“2?%?2‘1‘%’“0*'%‘39. T e @
RS dery poloptequtiat it kel o be Mhmiiagenic, |5 chitan ety s
; é. 'H*ﬁ?ﬁ%e% Eéb%{qﬁg}épé&%attﬁm iRHrb8REER 15E B aﬁdﬁﬁrteahd/or

using certaln routi ne” et
tlikely tddteeexpdsactiom gth@ﬁudace bbogtiveoANSGR Tig i lt$fnlded state

TP BhaptidBRbs ButsAiraty Nt shitirdgenle.toied s provided,
gbﬂ@ﬁé\hSIé Wﬂ@bb@lt étl 6[1911@8‘951 gﬁsen{ gggibcgffr |\rﬁgﬂbl§cﬂlar Biology

| ot
: F@fgt ele bf §J¢hn a&tﬂyeé’g S@L(I?a\es MYo! ang Haﬁlovn@nfg LapeHi989®) Agtizodies:
%Egbokmw Mgr,bg.vbﬁang (égﬂieSéﬂr?& Bharbor Laboratory, Cold Spring

Harbor, NY).
[0151] Certain exemplary algorithms 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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Anti bodi es: A Laboratory Manual (Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY). In certain

wersdiazent s, ANGPTL3 to be used in such assayBCT/Isz001e25080
i solated or may be present in a conplex m xture of
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"leydroxide 31y ammmmpbatepsmﬁm aowe)gawancgﬁazmtosay

[ bi | tib ti ANGPT
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Pi scat awa Certain such net ho kno
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[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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Human Press, Totowa, NJ). [0158] In certain

enbodi nents, the binding kinetics or binding affinity
wo@koosa7Bab fragment that specifically binds toP@EMERZLB025080

is determined. In certain instances, Fab fragnents

have t he erty of not. : :
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about 10"6Mor less. In certain
dissociation constant) of an antibody against ANGPTLS3. 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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enbodi nents, the binding affinity of an anti-ANGPTL3

anti body is about 10"" M about 10"8 M or about 10"9
wOr@B/0rBeE. I n certain such enbodi nents, an  PCT/US2007/025080

anti - ANGPTL3 anti body may be used as a therapeutic
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EI"WP S et;ecti on net hods that use

on %‘e %Llsr’l ng % 'gsfl ons, cross-reactivity indicates
t hat [1)tﬂa}$recérnamCémbadm@éﬁtsméwnhdmgﬁ(meho@t& tﬁaﬂag affinity of
eltoP ? a |jinear epitope or_a confornmational
éd: Etbo;!i%gm?ﬁ Hint seesatigalyhinds RI@N@@TLQ Is é@ﬁfﬁl"ﬁed In certain
i nbo | méngb ﬂ‘-’a‘ﬁnrhé’rﬁ’t% H%Qh@g)r\[zﬁ @ﬁbf hBt Pﬁ%ﬁ nrzzrmg.

e epitope t a rmnoc
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saedifinally binds tadiNGPJ L3fis suiiablsfobuse inadbinding assay in
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fA ragments are genera’tedr #rom 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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and translated in vitro in the presence of radioactive

am no acids. The radioactively |abeled fragnents of
WONGBRILBo@r e then tested for binding to a nonNPCT/O8A07/025080

anti body. In certain enbodi nents, fragnments of ANGPTL3

I0RucHPERBYS Btk Sty of PREY Bihefswsd for ag
|drhib@6yfa‘ht@fenr®ﬁ$1€k Resoiuten. Gertlinkaeh pethbEs %Wé kA6®N to
or yeast. In certain enbodi nents, an i t ope

|tbo$%|§%'ileﬂ |"?3th€o§rtt dsnonlgniinpiexamnle %su@werma}m g the “kinetic

PR FRER o RiERS ™ Pre g PR aliTi db [ AL Che,

Q7 1t 2TET 7- 276@ermra‘ke@t als(20043 AnaR /BI6Ehdrn 0828:3543 (c&iﬂﬁbanng
as those described bel ow. In certal n enbodi ments,

dHjneeige srilg Phase Landh KinkerA | sRldtiors phgsell matheslsic Hhﬁ@'iﬁ@n
BHBATARRS nSudnenel 5 PR At Gl B Saricyne

rostogrhents, Irnt(Bbizd), €3).t hat bind to the sarre epi t ope
y. of interest

of A as a ponocl onal anti bod
| denN?a—é@] IN el PR TBRBSA i PNEingsBRYGR, AL BINgIng affinity of
a.eg/g!eerﬁ a?\ﬁlﬁobg%thfdrﬁ%oG tRAY hﬁﬁﬁneﬁ%&ﬂé 'E)‘é*ter?mﬂed using a

ri bed abo In certain enbodi nents, such
rs@hmolnopmse methdsbhdinecertain instanced, itiel ntgasumemeneof the binding

S RRe-s400 bR st s sl nfibBE pr AR Dlpadydhat

%Mﬂﬁ@rﬁb@ﬁyaﬁ@gﬁﬁie @soldfiort sﬁlage apkiyags. Har bor

Labor at or Spring Harbor, NY). 'In a nonlimtin

exerrp|[fai §¥]da Beetain emboduagat,%, thﬁ\@mim Ffindy pf ag mﬂtAI%GPTB
REB3) ARG b LIS bOR I e e o

pmissdivents, ané Iblmﬂryg affinityrdferesti-ANGRDES edtlbbtiyl issabout 107
fluorescent | (Irn ert gl n enbodi ments, fluorescein

iAW APa Mt 35 albeutsloan rdest Hbeertainsuchiermbedimants, an
%’moﬁ\lgﬁ’ﬂ% o rrﬁ§gr? fuéébea+ Q%{e%&eﬁﬂ@%ﬁh%@ See, 9.

anti bo an unl abe test nonocl onal
eln‘udslooohyt air(@O@BwNattMeth 1\39I-13§4 Imcertain @nmbadistents, binding

alaRie Poss drartior o e S fahaRoatiriice . sboiooo oM to
4Blbapolsash ﬁfdludm@%t ABelimAgd & hicibheisitish frobi BB6BO100 pM

of the |abe nonocl onal antibody of interest. In
teabauhd @hﬁ@remhwabﬂmr&)gl &ising atinity mﬁtu@w@rt@cheeuel See,

R N e

aefam embddmmbewm biadixg, affinithvof ah antiMNIGEs.3 amtlbody is less
Mol ecul ar_Bi ol pgy Vol .66: Epitope Mapping Protocols

tharogboutpiel® Mk ess, Totowa, NJ). A nonlimiting
| .
exerrp [(‘Z‘{ Q%EHQQHSH ér‘nBBdﬁ‘r? S é ?ﬁ&fbrﬁjﬁ%r}%bﬂg’l’t?gﬁ%}s raised

rtain assays ying neutr
agalrisomc&se ANGPTL3 is screened for specific binding to human ANGPTL3

using certain routine detection methods, e.g., such as those 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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[0165] In certain enbodi ments, nonocl onal antibodies

are screened for those that are neutrali zi ng
w@nioshddes, i.e., those that reduce an acti viPgr/v82007/025080

ANGPTL3 in vivo and/or in V|tro In certain

St 454 et b Mot ANSPILS, 17 bREsbBbhitdhs o
@Ie&ﬁiﬂ'bhﬁr’netﬁoﬂg tRat u&o%nidien'aﬂﬁmg Erifhtidhs, Icfrés@kédduwy

to increase LPL activity in th presence of ANGPTL3
indieates dhat %mserm@aow@nabantﬁ)ody@w@tq mer@arameipd@a? (e.g., a

hncreases LBl a Q%
15APa3ER Bha RSt iok Sl cRiRaf Sl ingeTLa
control ant, bodﬁeﬁahtmlemosswraépiwpesﬁappnrfg)r

LPL activity in vivo and in vitro are known

o fel S VRGeS pMhediaents, the rBibeRaritwhich:a monocional
S0 a8 ey B of ARy 9 BB ol sxempiry

desaysnare déscribedeforadxample) madorrs Methodsin Mulecular Biology

EM&&M&@&@M%QQ%M Al o . For

t
g%tél 19 n%?é rﬁéﬁpﬁ?h \% of at ast o?‘i’h?érg?rx Fession

I eases
bssay:s olypeqntldeehasembesaysld%ceﬂwa eBladiments W@eﬁe%agment
0% 80% V\f) 2008/ 7330 PCT/éJSZOO?/ .025080 00(/5;f or
SXPResEIAs Ay, 1o SXAtORlE: BHCigleadioR enCoding Sraerts

ANETB RS exﬁlréaps'é@dtlﬁ prorarstiabe a8y iddlabd! ed eeftirtsuch
activity of i.n vivo is identified by its

ambadipents, trabdinaeta aronasiinal aptivedy ta bindithese fragments is

ff.ect J ni ai
B A ol ARl R conan
bmtgiﬁﬁmgﬁlsn nuobﬁﬁaéms e@budm@efragrhehlsr@frmﬂGPTLS are transcribed
hyper gl ycem a), insulin insensitjv

?H9é'i%15!?§9¢ imfodn the %%%?@%?fe@f’&ﬁ%'z%@é@'f@ 3Gidger The
?ﬂoé&r MEBERd H%gﬁweh'té’bfjAN@ii’FL@bf}f 1 teSted 4Rl bifiding to a

r mace I't1ons and od treat nent
nmnmg:larmhanabody nin cenainlembddimnantddigmentd k8 ANGRTLS are

Geanaied BY Hrvlebhnie radnaiakbu f cdarLrBBaLRANY: 9 epitope s
RfAtifiad 'uéid@htﬂ'ﬁhé@%@' r&fddR p@%tléé@@lqu’eﬁyéd’@rﬁ #Reslace of phage
ant i bodi es i nclude, but are not |imted chineric

anyeastdilasertainembiogirmentst Bb epitope Iemmﬂﬁdrby testing a library

A bR aviief PERNHE redhuslE L ANCR T 1 Ef to o

AitidcionalantiBs@plrecertaiv &@miBodioweits, & epitspeeis identified using a
been Pproved by the FDA for use as therapeutic

ag@Reltian assay, rﬁélchn%ﬁtmseéiesseaed belpw. Mua%wneqmla@d'ments

éé%%é@ﬁ%%y bgq gﬁhgr &%f%q]dg&s( agégh ﬁé%%ﬂ?@tﬁ%[@agenesm e.g.,

as H2s6abedbelow.n FDA- approved anti bodi es include those
used to

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 identified.
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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[0166] In certain embodiments, a neutrahzmg antibody that reduces an

activity of ANGPTL3 in vivo is identified by its ability to decrease the level of at
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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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
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[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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[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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t herapeutic agent, may be fornulated with a propell ant
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w@00sn7BME may be nebulized. [0183] | n certai NnPCT/US2007/025080
enbodi nents, a fornul at| on nmay be adni ni stered

iastdssnclde, el efe FRBIHEE 1o ot dftoadpbivetadene aiveol,

RS ddaEHA. cceasrht sudﬁ‘@éhnbl@s%‘i‘@d@béﬁ@é&% ynin puBlished PCT
fashi on ma formulated with or w thout carriers

Apnlication | lW@JBQ/ﬁSOﬁé conpoundi ng of solid dosage

B e

AP Dl fetenMined slesnd BRMeH@n tHed sn@@pbham@cmpdre fepexardple, the
of the formulati'on at oint inth

g@tgndgdﬁo@@tcpfrmmwsat&tlomhéﬁ méqranmagnmqeﬁlreg dosage. See,

0 B aflte PRRuRY SR SeR bR Jeetal Bt pents,
sachdnmpesitisledmiay ifiluerde theeptysioal ptatestability) eate of in vivo

antibody to ANGPTL3 with or w thout any additional
t"ﬁ@laﬁﬁeg'f fate 9f dnvivo dlearapee f A n aﬁnﬂéﬂt@o% | uents,

fl | { P!
avogbf‘ﬁé In c%Wa'ngHH&gierQh@ a"t??gﬁ?':‘rgt it SI o Plardifa

| ubri cant suspendi ng agents, egrating

qgmmmceam:w@bn’mcnm«ﬂrsmaw;e eithear drpiemus| aryresh- a{q@emm] in nature.

e SR TER bl BT o
Q\H@Eﬂe’? inj&tidn %hﬂldl@@i%l Sdline! KASHorD ¥ A4l @¥rdbrospinal fluid,

therapeutlc agen in"a mxture Mﬁth non-t oxi c
@ossiblesupplemsnted with ather materials cormaomrimaempositiensffor

0B TP, 500 B e 00 B v

Vieiied! 1©, neatral bhisffsredsaYing andr itiaeedixed with sedos albumiim In
Certain exenplary excipients include, but are not

Certeireembedimealst PHAMBFALICE 6PMERENENE CORMMSE RS buffer of
%ﬂoﬁ?@ﬁtfo §8db Retafd ﬁﬂﬁé‘tt@f at?ﬂﬁ ™ -6 27 Qenad F‘nayffurther

cto and ta cl um phosphate B hdi ng ' agents (
em&lu@é sorhitohbe b, sujtabld substiute themdfor) In carthih ehnba:daMen§ a

ZRrposiiRn CamBy o NB BT e o AMG T LGP RaGt ot least one
O e S e S
AnErTed composhioprhaming the desireddegreenes putty wﬁdmptlonal

h t
KO Ro a8aB UreryrRuhS e Bl Saisnage. sppigh o the form

D atIpbprifize PEaked BE éﬁ'dcﬁl@oud%’oluﬂ@hy Ih@emdimbrbtgliments, a
include, but are not linmted to, |Jposoma carriers,

soBPasitiedl eRraprisipghantikadysto ANEETL-3, avitcor withowtaideast one
&%ﬁ%ﬁw?ﬂ%raé?uﬁ@é enteﬁfdy%élfé(m{ﬁ% 'afgjgixgﬁlﬁgé% using

eparing ce orfruldt i ons ‘ar e "Known

sippromthte excipierits tsuchrascaudrosel enbod| ment s,
sustalned rel ease pr Eparatlons i nclu

senm pdP hEHEN cepain smbodiPenisea H"ﬁ" ﬁ@e\“%‘?%cé’mmtﬂ%b's

Qldcté&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.
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e.g. filnms or mcrocapsules. Certain exenplary
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[0183] In certain embodiments, a formulation may be administered
orally. In certain embodiments, an antibody to ANGPTLS3, 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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[0189] In certain enbodi ments, the effective anmount of
a pharnmaceutical conposition conprising an anti body
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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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ant i body agai nst ANGPTL3 is between 0.1 ng/kg and 2
nmg/ kg. In various enbodinents, a neutralizing
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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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ANGPTL3 is between 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 ANGPTLS 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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di agnosed by an anti body agai nst ANGPTL3 are set forth
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fasagesynawhaiassertaredthoughiusachapropsate; dese Wﬁponse data.

SRy CeBloRfh A PR rabfoaecond ag afia BRrEKulce

ionsfyaxdtion sdmipeisingrat antiligdyt focANGRTLSB]YIN AMET lePabadithents, a
an agent to be screened is, al so used. The amount of

AtgNh EPasivamete - ANePIree aptfour dosas pep day of @ Rharmaceutical

%%H‘%rﬂgnf@rﬁ@ %ﬂary {CARBIS £ iR dn‘ﬁents a
I'nding in I Pst |n| g m xture I's conpare
tMleatrmaalve:s‘ ore,rtdionthrer, faunefivee ooisk doseds per weak of

l..cul h
BBl A et SPs sl S B S ferain
mln@nts ki patidist rekeidBs 'Olﬁgcb’r tW@) dﬁ%‘é‘gTﬁé’r rhenth 6 a

second dlng m xture is less than the anpunt of
mhaamage@mcaimpnmwhqrbcmmng dmantitzodyi tDQ%NGHTdJ,aﬂg

e galln Sl T e BRGNS i ro iR o B b ldaR

Dhafinakeatidal Rempositivh isiin %ccoMlMtﬁkﬁoﬁlh mblho?ds eaprally,
about 30% ML/'Mb<0. 7), by at |east about 50%

throsigh mgp&;gq@yggmtraygncg{s inteapsritameals infraog(gbral (intra-
&ﬂr&@cﬁ%mﬂl) iM¥aBlrebfIntAORHE, iftPathlscQar, itHa M5 Zhtraarterial,
mtraportal 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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67 WD 2008/ 073300 PCT/ US2007/025080 at |east about
90% (i.e., .ML/M<0.1), or by at |east about 95%

W@ 2008/07330ML/ Mb<0. 05) . [0200] In certain embodi PENUS2007/025080
the ANGPTL3 to be used in any of the screening

A At Al A5 e BorngrlS ho i A SPblaBfRan deiiesis used,
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acertainduoly |rhslamdres Sells rteggiues andidv asrgbhe tINattrw\m bedn removed
coi | eg coil dommi n of NGPT 3is Rdl dat e
afﬁ?ragt firatiept argnexpased 194 p ?Wacettﬁ@é CPmMpRsitignCcoMprising an

d Antboc d&%tﬁﬁ\leﬁﬂ@gmh%r \ﬁ?ﬁdddé'att Yedst oYu%réJdn%jné?Yherapeutlc

ating th e can ate antagoni st
r&gﬂnta&ﬂt@eah@hl@@lc@lladtasweepndmr @rgans avé sabsequently implanted
V|tra ?s a o rtal n exenplary assays are descri bed
B 1ed in the art can sel ect and/or

adapt [@ﬁgeylwémfa.@bﬁmﬁﬁmnfg QA ér’{mﬁ)@iy temeptrt@ with or
herein and/ or those known in the art. "I n certain

awitfaitad heast on@rﬁ%mnaslttber@penmayeet as delivarediby impdanting

SRRl s PlaB B e oseseM Fg FRERAF T et aidh as
tthase desoiibddhéfein ftbtmdpm@wand gaBiole e POIFBEPBdES.EIn certain
provided. In certain enbodinents, an agent that binds

emhpaiments (Sush GRllsenay SRATMe! OAh@ﬁLnye"mn AhanEe
AN6Ibg3u QCﬁ%ﬂé ddl%goem xleg@ﬁtél ?I C,ﬁ%egtam BRI BALY 1Y cells

a non~ anti a screening
maajp be laﬂ;ndnmimenlg Inm:eirtlam érrﬂuudnngats irdordeir o dfec:@@é‘lfhé

a candidate a %oni st _of ANGDL?BVS[%“\” &% In ce id
é’rsH@(S‘& Andmmungiogical response. | MAY tﬁpcapsuaed o avoi
defBaabR af s0folRdhgtiR8uE3NTH dafigin S1EBBHPIerRE ARG tapsulation

ANGPTL3 activity ih an in vitro or an in vivo assay.
@naterialg artectypically biocompatible ssgraicpermetitde paljaperiaanclosures

iheRhraies AR AeuFRCHe@asp ST ERRENR SRR pi{revent the

efERdictiBi bs thel@dil 15y thedpatfMBiSlikinaned systech bnby d¢her detrimental
treatment of certain disorders related to excessive

Vaeigrs froasthe sUrEUNding ies¥ss-a nervosa, bulinia 68
H. Certain methods of detection and diagnosis

[0197] In certain embodiments, antibodies against ANGPTL3 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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WD 2008/ 073300 PCT/ US2007/ 025080 nervosa and the
cachexi a (wasting) associated with di seases such as

W@ 2008073300 cystic fibrosis, and AIDS. [0203] CePCHIUS2007/025080
exenpl ary agents t hat can be screened for binding to

ANGPT but are n limte athOd.I
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and/ or - con 0 'acl ds
pdmlsodharmm i aeibodigs angamstcANG@TU&Jareadaentﬁd by usmgallabeled

d??‘é‘?ﬁ y 8 @%%{Yo‘g ;aaz,éllggs:; !gga@glg%é]leg\ g:.,agoat anti-
%nggyd@ggt,tgg@ﬁ?,) CeII 72 767 778). [0204] In certain

nment s,”"conput er nodel i ng and sear chi ng
t echndl ogi &eﬂam*rscreemngmettmtdsdoroﬁN&Bil'ﬂ&autagmists and
t he i nprovenent. al ready identified conpounds, that
bi nd ANGPTLA8° 'ﬁ??ﬁ ain exenplary nolecular nodeling

syst eng1990hudrtair Binbddimants, himéthed df%créékﬂntent that
and Al\rraé{np%rans (Pol ygen Corporation h

\aiyds toHAN isf pyoisledh dneestiay embediments, erscseening method

| 0 r
TR o N ARGBEL e o AR ke
rsuiitablé eondifioncand assé3sg BlrmilrigmBANGFéTla@to th& one or more
construction, nodificati (i vi sual i zati on,

sradidate agents:dnirattain gm "nsn@c AISSEeGRINg B @Wdcﬁ%ﬁ'fﬁses
Lsit i SficBa) SoaPPANGETES 3 a migtiive biiho dhsay. In
adectagasech etrtbodarentss aifost mndnngrmndtweoccunpdslagcanmm@)ody
ANGPTL i d t nb di ment o

asanst ANEPAL S AtEANG TR B D S Mg o bigdiea pstween
IANGPTLS e{hcﬁﬂ%%ﬂﬁiﬂyﬁn thé Ard1 Wi fh§ nAREAEI(NY) éNﬁBﬁé&ed A

encodes human A . In certai n enbodi nents
iseepad d.wwmng |rmmra@pmpr§lwth%mtlb§@ws ANGRTL3cand pg agent to

0B 567 eRed i HEP L RERY HIE Avibuat BE PR EEMREEN ANGIRTLS and the
tahmbddgrmﬂﬂi s&coref bidirigmpetirenNA idyhesurbiis EHe@ﬁ@m of
nechanism In certain enmbodi nents, an_ antise

hirdiagdn the tirst Hinding migyreis wpa@dow'ﬂaﬂmlm% of binding in
WG s88bAE Bihdifly fiixtife, 28PBLEMBRD By ald P HORRAR ratio. An

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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l ength (including all points between the end points).

In certain enbodi nents, an antisense nucleic acid is
wa@pooshigonucl eoti de of about 18-26 nucl eoti desPCTUS2007/025080

| ength. [0206] in certain enbodi nents, an antisense
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M R sEitinidd fMedh S8 as Lo ko e BT Bl WbtV 1 inal

tdeedicoil URAIRTBITNGPTLS ib iaecar@aaté%nﬁs?\la SHIEEHARGHTS
Si RNA. See, e.g., Novina et al 2004 ture

2YivitB1- 164. [0208] The activity of an antisense

G} Foua 10287 icettAi pliiciimBnts, RERRBTHG IR B VRARislo
tdemonstragitig thikithe (Sﬁ&:hd@teganta ombten@ute&hz@ls ANGPOI)3 dativity in
Bi ol . Chem, 278: 7108- 7%18 Thu in certain

SR AT &1 VIR a8%aY's iR @éﬁ@]F&aWé}S@ab@ ase degewded herein.

CEﬁé skifled 7 fﬁ%!aﬁllq%ﬁb 6t%rf't‘l/6re§dlaﬁﬂ .a‘?1f ?;ﬂqrbgﬁgfaet ad@V¥rom those

at 1's aval Pase- pairi rta
emscdberdmmamaamﬂmtthblse knewinan toé aat tlarmtalmrﬁmtbodsments

argrorisi o ANaPTis %Eniihen 16 VaalPefet Siiers b pia

héadplsheot i des for their ability to hybridize to
various re |ons alo target nRNA and/or to reduce
target[o "%Odlnseets meghods/ptsereening for agents that

BHg0H i fisf gﬁg‘“ﬁﬁ% S ANGLE &R piide S yn Bsain |

ephibGdimentd) g a@éﬁtahaabmustvﬁtpinetﬂeeﬂbmib n dofnAlrét ANGPTL3
NRNA i s identjfied using an MRNA secon ary structure

pRavpebanse ANGP B3 aetivin  Viavsisner@smde@., an antibody or a non-
PWBH&@Q@%AQ%(?%?{@@J %ﬁ&%ﬁ%&ilﬁ@ Hétn ta% Blﬁiglﬂg tBXhe fibrinogen

0 no
domain of ANGPTL3 is a candidate agonist of ANGPTL3 actlwty 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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any other regions of the target nRNA. See, e.g., H |l

et al. (1999) Am J. Respir. Cell MIl. Biol.
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acid is delivered to an organ t hat expresses a
Q9

rbesehepentide lhwades (spenaarTbongyana (1993ANeRii72:764-778).

. Ly . : v '
(2605 2 4RePRBIN Smbfeiiéntsi Syl Soddfindiand searching
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asting, Qke, Y. et al,. . Med.
alfpady Terdliagsorpms, S BIGANGRTIS. Geiaihssamalany
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ti t hat  ANGPTL.3 trib to t .

BEBIEs damehSty minpAon At TR DRSS dnctionse.
AUENTX perforits theZddhatruttisiigraphic mbBeling and analysis of
11(10):473-379. Thus, in certain enbodinents,
malecdasstruciorei QUAN TAiallows| intesaelive: eonsteudtiopemodification,

rialn. ex I [ c . o L MO
RPN At il BB Bl A rrolbelieitwith saph other
sust agped @GRidlery acidfartagonistscoffANGRTL3Ci ds in vivo,
sust aj ned delivery to specific organs such

i ncl udin ! ( r :
as t hi0Z05]d ceftgingmbediaents can isokairgnsiclgia aRfikihabdocreases

s s BEEY PO ERSAS 0D NGRS oot clhar
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NPT 1n Satai mbsyme e e nusip R coding ARGPTLS encodes

human ANGPTL3. 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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pol yner. For exanple, in certain enbodi nents,

anti sense nucleic acid may be contained within
woologpgisgecol i c acid) (PLGA) mcrospheres (e.g.PCOUS2080025080

pm 3000 MW. In certain enbodi nents, the antisense

Bl eSSBS PRREI o BhSicimonts
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Mouse studies were performed according to federal
dengtbl i nes. M ce were housed at 24C on a fixed 12

nccesdORBLATSRA e Bogifiiienall afysalse MlrelcaciBncompasses
Tzt RNADhe/fetle tHa re@ibl expresian obl. takgutirfucldi®ackBby an RNA

i ndi cated below. Mce referred to below as being in
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- meriaions RNAS '\Eﬁ RS reyievhe %@n%@%@wﬁ@ﬁ?
%?@cﬂ'd'rﬁé §andl RNA rﬁelé%h[éé%'r QQeWﬁNﬁl ?%aé ',gorN&flna et al.

human adenovi rus vectors, In
l(ﬁWdﬂaxl;uz e 4a0dieiek64/0l . 1, pp. 500-512 (J E. Cells

|t
Ad5 h,&ﬁ%‘g%ﬁ@fe%\%@n@ga%%et%gggg{ Né&%a{:ggqrgasgﬂﬁwressmn of

é@%d{éub%nd\@ﬁc@dﬂﬁg PNGF‘T’LQ is 'bfr&ﬁéle@}@i 66hAiR exib8diments, an
cont r ol Expression of human ANGPTL3 was confirnmed b

wiRNAris ap| aligopticlestide b @boutitB28 muamtmst i, Iepgttll(mclugmg all

PRTE DRRRESL fnd RiopShRT,, T g EmeBisRim T 6F sifia i
bligoniicledtide $08bowtrR0-24nutibtides ifrfgrgth, dden vhgbémuclewtide of
infected intg C57BL/6J mce via the tail vein at 2 x

f@gub§1 %3 nucleelideson lenglyy é”\ﬁ@r"@"? pWogiraantsy apHRNA is
oL P R AN, EFcq LT RIS e RN Sl BBcp the
degeadatioa dfedtargenmANA (‘mrdecmlaShatd); complgentaryde the

els in serum.we ured the eqgra

sbbSomes Resrbal e SENA Benfa . NogHast ariE0paL MaLER
aRe: ey n Figure 8. In that experl ment m ce
injected with 2 x 109 vp or 1 x 109 vp of

Ad5- hfORR8]ITIR activityial@infantisensg nuzieic\acidoesei as3poantisense

TA migRede i Ao ANA % RREGaRRIGTRY MESERIAYT RyBeS of the
YEgePMRIAL ISde, Brcﬂ«éugbt an (2008)AUBibl. Chigne. P 78:7108-7118.
nouse and human ANGPTL3 [0216] To express reconbi nant

hus einpgiain emiggtineats, angitisense nucleic acid is selected that is
complementary to a region of a target mRNA that is available for base-pairing.

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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VARG P, S1B detthieriBtRiirehy, dHEclert adld ¥HicBEingeANGIFETL3
is included between ANGPTL3 and the Hi s6 tag),

resiadesdnewse ANGRANGRTL3T (SEQ I D NO 4). hANGPTL3T
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o BSOSyt B B S icer ot i

rietabdNSIA] ddh asdinyNof-thbéddideseided aBAW, id\provided. In certain
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pol g cﬂ% %40 .
dmbedimantanberpethpdcampriras adMIFRPPe 4Q ARaAtigaL gpettective

G dPlar ARGHAHRR nuoldil Hoid i P RO 8Elon of a nucleic acid
terraoidirey ANGPTIR). Infbertaiesarhbodimentprardisenae weicteic acid is
cal ] ed T-N - TL3T. Foll owi,ng transl at.i o

B gred o pigah Liat srissen @ Mgt A Bg g WVGPTLS.
pel B g@gw me#*l‘tm@gﬁé&%dﬂmnbh@ iRRAEFPEE ONQRMY. efAl.
WO 2008/ 073300 PCT/ US2007/ 025080 i'n SEQ I D NO. 7._
KREOSsERENDS MelnMeidad 1{10):44 b7 Acinimrice, @xprassipaligapparently

LSRR Rl B e pPPRE, 1 of 81 (Gog SN ol ed.
ani(0):az3-4 701 rHewe verd ekpresHicibistingreab6a Hith Shotestardlfeeding
a pol ynucl eoti de sequence encodi ng am no acids 2

: 0 to
21 prcartaimmovsermpdelsef ehesiy andrliabates (e dbydband,eb/ob
F%ﬁﬂé%?be(n*d mice with streptozotocin-induced type | diabetes), suggesting that

A
q

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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(Novagen). That vector encodes an N-term nal pelB

| eader sequence, as well as a Ctermnal H's tag. The
WO e®8ltisng expression vector is called pET-N -PCT/US2007/025080

hANGPTL3T. Followi ng translation of the protein and

re of all .but 1 am.no Cld

sEfbedments, Sussaoed st ARAS BeBRyER ot adhidEHRo antiserse

Irmcfr&b a%.d tHadls 6RCHIRTRE VO odlidel caritaiife PSy dwdé%ﬁbdable

the pel B_ sequence, followed by am no acids 20

wolymeanFanerample, im gertainrrrabodimenis) antisense sluckaie acisymay

b cAREBRA G AV Bl pbRT (BLGA) Mo eEeR (m01 01530 bm:

3000 W ¢ oni certaih embbimenty) the apfi sd;%ecmﬁlabfam@ébnjugated
pg/ M of chl oranpheni col and 100 pg/m

of

égraolmmlllq meigty. Seedthan et akm(%@% ing:12913-404.
Y] anﬁ@[é&ﬁgé{%th PET- N - MANGPTL3T. The culture is ,
i ncub ! 7C overnight. The 10 m culture is then
t ransfar r edVibase@arelamf diefary $tudiés anti bi otics and
incubat ed t 37C until the 0OD600 reache 0.6 (about g )
hours) @Uﬁ%s%ﬁ%ﬁiwﬁée reffpaed @GReERG iR rgfguidelines.

it AAr t
rpm % r% Lfsléldé{ "CSon aw@a 1ﬁz|dhod\4|lfdhtﬁb% a@k chQ and had

urs The culture™ s the ace
iackliffitum Ecoesmtoewateﬂmdcreldbet chew W‘Voea;aidnegfrom fat) (product

SEISE LBy AR, 101 Fachbeied” Aoy ot
laghe&ing i fr% ‘Té&@d%fé"’ wore Qiép?lvéd of fGodMdNaAE hodrs?0

Triton X-100, X protease inhibitor cocktail (Roche)

and 0.B5 mlansp querexpression fhapman ANGPTIS in mice

"ot or [PBToIARTRREIS e dipn it ARGE TR SER MAND: 0

fwild ingerted aritofthe D 1 ckeiétieidfregiondofi the 2iden@viRA9 vetMpFAD,
an SW28 rotor for 30 m nutes. Reconbhi nant N - mMANGPTL3T
dheneby niagiapthe sDMNMupdentheLasial of te Wemetg@éowrus promoter

S
S S8 LR 438 Moo AN M i vestor,
nre&aﬂtBlnmcw M\LmWaMbMKHNN@EpSEOGmQ\(JtEleCells ed.,

e Tt Tdies BARLEond i Ais AARGPHSToWRR spdto nfect

@I—fl(f)Q:’eI@nCErﬁBﬂ/tAdjé YEES wils 140Usea infedt A calld 9§ @lcontrol.

he wash step’is repeated twce, for a total of three

\Ea@i@@lom 0 bLAnNANGH Bi%h wasiconfirmecsosdenn blot of infected

R 0Q7/025080 fromthe pellet is then dissol ved
IC%R? %ﬁ‘%@ac naturing buffer (50 MM Tris, pH 8.0, 6

M Guanga 14]6Ad53h)\n pUST selsUihjeefed mtd thBLew fméélgiadth%ttall vein
28,000 rpmin a A25 S5 rotor for 30 mnu

@uﬁafoé!pwﬂg dgsagrsi P datBavmorit% 18’ ¥ Xlircbb/@nQXé@lYP Empty

et Betor B pHER s CBFBE/B g e 48yl 28107 yp oo @

Icoh'dalz oTleaére Ve eofine m’msé in gackt @raupi sBlbeﬂQ;ladqdes lfrohhe

col umm a 50 r adi oi fr was hi
adenovurt\j\é %n ected ml@e ere coﬁln e% éf?egr fou g‘ays dunng 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

72



buffer to renaturing buffer (50 M Tris, pH 8.0, 1 M
NaCl, 0.5% Tween 20). The reconbi nant protein is then
wW@baosewB3m t h el uti on buffer (renaturing bufferPCHUs1907/025080

250 nmM i m dazole). The fractions containing

{SRASeA LBk o WS Rt 4 e v e
I\@ﬁht ,ng%gmganggp The purified N -nmANGPTL3T or
X NGPTL3T is aliquoted and stored at -70C. E.

Produd®i on Rretiyation aodipurificatiarof musvannLhummANGPTm

o 62)0085E o FRss datoblheR ha s ARGRTT (o e viete

\edtandih 1T5xa90" vpe recobRAGEa8EndIRISSRAS EAhGMI T Ad5-
ANGPTL3 is the sane in both nbuse and human. SP2-KLH

WBAngplE expresgas rﬁ@masez:%@ﬁ’HeB withtahHisgtegtat dherCrigsmitus (a
%n?é P&Qdﬁé’ﬁqfﬁ% SIERR ANEPTRY JTF'QFR; Mﬁ.{%ogg)t PefelBd to

Vi a el ne usi ng stan khown

ias mMNGPTLIF (SE@EB A0:.@). oFhemedidnm mads aﬁdngmo%erum-free
nockout m ce

agai nst ANGPTL
waﬂ@'elnb@ﬁ'\'%fﬁkh %8@1"&%@%@5% dpedes R ea@eah Kahié-24
Hifhirs TRYS eTﬁ%'@BE&%o B%ééﬁpﬁ?@?g P oAEREY %nﬁrfﬁéﬁ ‘Pé‘;\Slliaﬁad with

mce using three co rts o m ce, each recel
dredihf Seruemtres enédismoé verytd4g86 hionjsefor iaciotal of@hwarvedtswas

SlrJlr qugg!l ';]gbora(gé?rll L‘ig@@'ﬁg\@[a (‘f&ﬁﬁyﬁadf&&{guceﬂ%qa ml column

R paEsl-CrBlAtingd F%%lﬁ"(ﬁébﬂﬁw-{_/h?o-ben mlsfobﬂabAl?Oque column

before harvesting the Iglrrphm d tissle was Wt
vel

rvm«awaaned withdh eelunn velsimes efedash bhffen\(wmmnmdalole 20 mM

T 7ot Rl By R R Tt WS SRR Gtor

(bﬂﬁ@r (SDONGIM Trhidazots] etV Tés piH 718, Sd0aaMINaCH)i émﬂcollected in
above, and then three tines wt NGPTL3T_(

Rcserss, ofths i fragtionsed he Rsesence ﬂfarM\&QFEQSTM% collected

B8R PSR aER L bBs PR ER U SiTER, bl tailg. Ffbtions

wiohtaihiAGRANEIP TISERWeRe [Woolel) togetteatyalkigluatad, arpxdjfmfzemzht -70°C.
AN BB BReRes ranuEbBEN RPTEn ANBH TS G Ralisavere
gté@wﬁﬁ’a ‘ﬂeHO(’S&;Qo\‘ %&&»hb.ﬁaht a@émlm@.ch@mﬁmbufrl his-

as descri bed above. high titer animals fromcohort
:hAngpengexpeasses‘ Inutralan W@@PT\M& witrspHigg tag @pgel @tewmninus (a

SN iy R el BbstEAR N GE LS i Fis 3D, Mrdfrea to
RRAIARG PTLBT ﬁismuocmi 4).i ARNGPTLBT h@ssewptr@@éeocand purified
pepti de SP2- I D NO_ 62) produced and purified

s dmabeﬁ@@oaadorem PTLad} boost for
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 4 before harvesting the [ynphoid tissue was

wth SP2-KLH (SEQ ID NO 62). [0225] Each nouse was
w@eiosem3and boosted as foll ows. Each nouse waBCPUS00T025080

with 40 pg of purified antigen in Conplete Freund's

4B BTONG e Pt shadenes Sontains 11 b SRR dEAM ihe peiB
;%gmabstf%ngm%aﬁarﬁmd%as 16It5/é)40| SMrhaass u\mpﬂéxundernned

then boosted again after another two weeks Wt
20 Tadplepd), ifolleneci by iag2 amino BEitl linker aaddhethiaetdd. y .

Sec. " B2gBfSinaipa paliudEits Sl ek Byl g 20
Y0 248, $rimé&R mepnsfvvaeg c|ohé@ m@a@%mvec@e bE’F22b(+)

titers were nmeasured by A, as described bel o

ublonggemNGHTatvepton mccwlﬂs|@“ehl -tegaingd pglEhtesasler W/QUMSas well

0 £ R Tan PR el AR TYRAET S
S ad by g ahgton f s s VMOVl 1

iamingRGids B PYBSAGURHCRN’ heblﬁpﬂ.@a hanthe S@fiyence shown
fi %ﬁ‘{é B3NS, écfh&"sf‘eg%;eHeefbo%?élﬁé qYy! é?ﬂ.n%faé?agﬂom el ge1B

S were ne usi ng elthe
ariqugaoe (follbwet bylaraimd &Jide QOtth Q43mf(iMmang AN(EP@'EB (underlined

i t d 4 f, I bout t
S Ble Pitelouedt by 204 Gminh 8cisBter ARG OIISIAd and vas
done wpbHy - mmypﬂw%r wmmemetrr.@wapé@ew and purified

[0226] Spl'enocytes were harvested three days after
ffiamE. votisas follows. Tea mhelldB zedtaimiog S@nldg/fmjsﬁ@hwramphenicol

B! R st bl Binosatel i ofe dahiBL PR
sk stavad wifﬁqiaalrrmw“s@mﬂ_m Tiee 8oty ik ihduisied at 37°C

culture plates. After 1 day, HAT nedi umwas added to

avermight i Tiderd Odul eultuse is uhe@ naresfarredde SORaRbelLB ajthout

BPRh o Pheie R 5 Rife oot G812 hours)

oPT eelbemdemoemﬂnalwdmeatrahqrb of dontktsane: the ealtwensmdmjoated

ELI SA. The hybri domas_fr cohort wer e, scr.eened
R PRt 39 TORAREHS Tor ARUT. S et placed on

W{@?g@ﬁl teb ! TReCANR dre %ﬁf}@feﬂ%é@ﬁtﬂﬁfbl 'a'i‘ 8000 rpm ina

nd hANGPTLST ridonmas Trom cohorts
JLA16.25 radoefa diScmitadesis Thg pelRiGeTthen rasdspandadiotml of

W hUfiok () BT Fisn' 25, GENNEER o rafon XG0t frifotdase
W.B@&%d@@&%ﬂ /lm G254RI PMSF @enedlid Ropkdpiiong. The

antigen usin
lysed cells are then centrlfuged at 9700 rpm in a JA25.5 rotor for 30 minutes.

The supernatant is removed and further clarified by centrifuging it at 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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Anti bodi es from each cohort were screened for binding
to mMANGPTL3T, hANGPTL3T, N -hANGPTL3T, and/or

WO 20GRT1380 SP1 peptide. Ninety-six well Nunc M&T/USHOP025080
I mTunoPI atesTM (Nunc #446612, Roskilde, Denmark) were

Thh e RFOR RSPV R IR ghbefperitgiEs 50 mu Tris, i

B0/ &M GAERTIE SB1). R sdRitibn is Bin cehtrifideldedt 25000 in a
Car bonat e- Bi car bonat e Buf fer, Pierce #28382, Rockf or

|~L/>,25 BelonfgHi0 Atinutes. Ghw surpraatentis thes lpaded eataad ml

B a Eal RIS Gt Plurf PR sB3F 4Blbatihg buter

(80 A rid,H BVv& ThRLNaChts Moureal ¢Bpeidiridazolé) Recorhbinant
hybri doma supernatant, (undjluted or diluted in

siratain iyrafeided;in the CP%‘H‘%W&B ane Ml AREePE99iNG fremywvashing
t(%mﬁ rhd't ter.ng yuﬂb?ﬁat ! 'wrg,oppage Buf fmwacy\eb%oéq%én 20).

e wel I nC at | east one hour
ridenacenpEnantpreteitvdd thenelutedvaithetutiomubuffe miesnatisting buffer

PB / 20..,1 [__of d 1:5. 000
245 Fyaricesel ' T fRelitRR CongiaraarioBaTubigieih are
V&%ﬁl@ct@@ldeﬁih HialyZee é{@du‘@t ABFhde bR (Sd rﬁIVIrTnéDliﬂ-l gq;é M1 oBtmM

wer'e si x t1nes W|th PBS/ Tween )
Aﬂack Omaﬂ‘waemaﬂ) béhe paisieddN s ANGBILIL ar NyhaNGPTLBT is

T™ e b 'di ne) solution (I nmunoPure(r)
lYB é{%&'?@g{eor}%tat ce #34021) to the wells for 5
to 10 En nutmaﬂtmeanuq:smrmﬁmeﬁmhatswmwal Iy

at 450 nm_using a_mcropl ate reader

e ode? %wym SPTHRFG 5 NopiEmad tabana $RAKLH (SEQ 1D

m %ﬁéﬁ?@(%ﬁ#ﬁgl es %@naﬁo ‘Ia%)&f) The

: \mqeeheebéthéJSPan’egimdyf AB@RIT isEhé Saniein bothdnogse and

s PR e S5l S AT 8B oo

\;\‘slfelfie i gisu I%Srr]ng}ti;?nﬁ% K%@o‘{&%ﬁ@% ﬁ%r%%%?aﬁmé W%@%ﬁ@@ HeBlhe

Tysteind usingastandad. methdﬂsdsrmvmtn thedrts vver e tested

Di2- 267 porBPaeHligf fpseibbal Sntifpdis abbinstANGPTLS in
(SEQ I D NOARgptI3 kot kdutiive® | L3 T (SEQID NO 7).

[0231 ] The results of that experinent are shown in
Tabl e 2. 32] Table 2. Antibody binding to ANGPTL3
pept | 48324 1aBetiaReRaEqsiaR Thad Ciasrtsaay Wil batlshggraD and

ﬁa%szg%k@f I;:ﬁ/l_@v]e@e %IS%WHQ%TS khoéRdut!mice™ using three cohorts of
5-8 mice, each receiving a different series of antigen injections. Cohort 1 was
primed with mANGPTL3T (SEQ ID NO: 2), produced and purified 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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1.173.2 - + + + 1.315.1 - + - + 1.424.1 - + - +

1.431.1 - - - [0233] None of the tested anti bodies
whowad733e0 t he S17- G66 peptide. Antibodi es 1. 2BAT/1$2007/025080

1.173.1, 1.315.1, and 1.424.1 bound to both the

08858 e B ARV 8 NS e bne

1pdr%dla§66séntfb’aiaao@ GndctheRibidsted 8o Wfthth\lGPTLST and
peptides tested or to N - mMANGPTL3T, which gests '

tthan haestes! twice Ml e BynteetiopentideesPEdteH (SEQ NG: 62)

e Ea B TS s e e Neg R Mgy sl Sl conon

cawee givenla Bhal issoRRiwith SB2LKLK (SET IENG: GZ?Fﬁdfdﬁé érivBsting
t he sequence of the SPl1 regjon of ANGPTL3 (referred

thympbojthissties Bra yemapirgreahebS\aimalidretareddo aseehom4)
NBisSb @iidted fourdtifictditinh At thb Syhddee beptBBSP2-KLH (SEQ

HG_NBI NKg,F\%KbWMQW@sHSEEWQREBM@DVKb LfiNsCbb&kiGor
NDI FOKLNI FDOSFYDLSLOTSEI KEE RRTT
9& §ig BedymF UepWRS Ny M&E@ ID
\@@ gé VEKQDNSI KDL L QTVEDQYKQLNQQHSQ KEI ENQLRRTSI QEPTE
S RAPRTTPFLQLNEI RNVKHDG PAECTTI YNRGEHTSGWAI RPSN

SQVFH\92R5)] Bmpms@%mm@uﬁwﬁwmmmmh mouse

%A%g%%ﬁ%bﬁl EL E@Sﬁg E%I IEYSFYﬁsHE! NY%I LVAI T juvant

8@!(4]35 V@ré%ﬁ%d*&ﬁ&%ﬁ@@k@'ﬂﬂﬁ é@ﬁ@ of
full-length human ANGPTL3 (usi ng

mwﬁm:ﬂntlggmada@@natetegrw sdghuera ITA) mtraperltonea"y, and

RSP S5 A8 B L B B ben

[nﬂf&aﬁénﬂShean;esmtémamm/etyhahut@mbamadmventﬁw@ambermsed See,
Figure 9 Ant i bodi es 4.

Band)- Bo Patgifies. 541 %Qppe5 QGﬁaW4 tatﬁ'df%PBOlgé#gt@ne week after
ﬁ Eﬁs%gﬁd gé%*s{ %%"j‘/&’ﬁél;é[s‘ﬁ‘ér AL Ia% %dla;bg‘i‘_é Al 8 Q@E@nbed below,

fuging heAdGP TAISGET thETantigen omtedtp.’natABIGTMWSIéks after the second
Fi nal | ti bod || it t ed,
bbb RVt d Pl o RS BoRB JRIEE " £ o
QHﬁgbérlt@)nWSﬂ)@ brigtweser aftePtHEhitE Hodsh AN fitérs 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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and hANGPTL3 SP1 peptide (data not shown). Antibodies

5.35 and 5.50 bound to both antigens and were
w@edoeotrma for further analysis. 2. Al ani ne-scap@i/ng007/025080

nmut agenesi s of SP1 peptide [0237] The epitopes for

antib

i 4.7.1, 4.8. 4.9.1, .5, 35,. d 5.50 )
P t Ry Andetendditgutean dRus of Rakeligh Adiiie B tidomas
teretreBREY bgﬂls“A'heTm hgibﬁemﬂa§ﬁ’rbnﬁ>eehbﬂe| Wafe é&r@ened
sequence EPKSRFAM_DDVKI LANGLLQLGHGL I D NO

seaing SNANGRT L3TuhANGPTA3 T nand N'hANG 'thS aél'Hﬂa)hybrlﬁBDmas

TraialerEE Wirte Rerddhd g AP ATt bARGBTLST. The
’\rgﬂrﬁioaqad\ubmﬂéorﬁﬁﬂs @%ﬁHlﬂﬁér@@@b@ﬂ@dWHANcﬂEﬂ.Sﬂand
SP1 EPKSRFAMLDDVKI LANGLLQLGHGL 9 nut ant

mykgretiopentide represantingdoe 3131 regiea of ANGPTL?:

EPASRAREBIVK TN P e asiitigfibed below.
EPKARFGM.DIEKISA\WéthQdsHG. 86 nutant 5

EPKSAFAM_DDVKI. LANGLLQLGHGE. 87 f
EPSRARREBLVRIRONES HEreseioad R BIIING to antigen using ELISA.

A MGG T sBrocPdiRf blfging to mANGPTLST,

EEMMPAM@DD‘D‘K-IHAMGEIIQBG—I@M@(D hNNﬁB'rh'LSBP1 peptide. Ninety-six

I#f'ﬁgg %’R@T&%&% th%hféé 2/ Beskilde, Denmark)

Hhdrelifd b mtfg%w@ of 22.5 pg/mi solution of MANGPTLAT,
EPMSRPAVBIDNANANGPT 03GHend/en hANGREL3 5P 1 peptide in coating

B RN B e attorile Elife biptck, #28382, Rockford, IL)
EJvieh

AVRDDE| CoREh g Bufetwds remdvast arid7 the plate was blocked by
EPKSRFAM_DDVKI LAAGLL GHG. 97  nut ant

Eolcing-2R0 HbvRr Wellaf & @mbg@erwmckﬁgm BSA, Pierce #37525,

ﬁ%ugﬁ Eﬁ%@?&@@p?%g@@gl %brldoma supernatant

EBKGIRRAM DNt d NN b ki tgiBUffed)lor isvlated aBR-ANGPTL3 antibody
I%E)r}? ﬁjl:té ol?%\lﬁ} e%ﬁﬁ%lc%c%%%ﬁ%%zwere added 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 23 EPKSRFAMLDDVKI LANGLLQLAHGL 103 nutant 24
EPKSRFAMLDDVKI LANGLLQLGAG. 104 nmutant 25

were 488
[ 0239]

| aced

P& 25 tHode 8BS chafsol @

thasé HRBbSATAs MRRE Ité’éied ffsﬂu-ﬂarr@ fagh BELgoM

witle at@@?

tddbOd' e

s 4.7.1

reptide(SES Y N;(api ZJ)r,

e RAREFTAR e GIPING T

WERKSBRFRAM-DDVKI LANGLLQLGHAL 105 nutant 26
EPKSRFANLDDVKILANGLLCLGHGA 106 "Mutant 7"

pepti de

(except for

s),

as foll ows.

PCT/US2007/025080
and " Mt ant

AEFUERES 4011,
gépﬂMcSEQ ID NO:

e Q%MRGWUBB@E@IE &O: 13),
in Table 3

Al ani nﬁ)zsnwaetrésmw@f thanexpéidentaredshovir ROT SR, SP1
gene cassette by pai n

enesi s PCR

mut
wgig ing ;mA&}lﬁETw pepti

"FI ag'

IS a

flag t@g32hfab &R/DAHTIQOQV

nodi fi er Edbllll*ﬁa beWﬂQ LSI %dbldﬂbldleu amc—the
concentr Li AS i MRster-nhl-att
with ant | 2RER00WES ZGITHR--ES L QboM,. NLOANGPTLSY
bi ndi ng th25deh hutant \wAs detbtmined bt an ELLSA

met hod ags1.188l1 ows. The| wi |l d-tlype SP1 |peptide and edch
mut ant peptli78L2 wer e sepp#at el y| +capturied in the well|s
of an EL| $A1glfaatle- that had beep- coated with anti-fldg
ML nonc| a2l pnfl body. | A Dbi ot nyl ated anti pody
(4.7.1, 41_243\?,_1'_4._9. I, 5[ 35, orfb5.50) S then adde
to the wetrts—Thebinding UI llc anll'uuy to—the

ot ecs D33ATNARBeE M fesled ABBCUIRS Houpdp ine &7 3ts peptide.

#Rﬂtlt%’ales d253l. pPed793i, 1B 1T VBaRE 1d12=‘4wb§aﬁldlt6 b%l?ﬁfﬁ%' B*2-g%
[ 0240] The resul ts of that experinent are shown |69M116

Fwezmtd@ and Ni-mANGIFTLSKT . t Aatibedy yﬂ ZBHsalsa havad tpithe @
A, SARRIST L PP 8 PTG EP B g el oprices

of edch

apbtethsr tbad'-MANGRTLST, which sudtedtsithat thapastitediiéobind to an
include am no acids 2 to 6 and .9 of the SPlN{gﬁ&tide
(%tﬁv@ M@dﬂ@ tharegiondeiwesn §'0and RindohmA k3.

exper (B3 GhL SRUGUSE o SRS Pl Bl antoapgapture

plpi&Hy foal biruimgd:d) adynémeticopeptidiswith the Sequehc® ofath@ISPT region

B RS R BT AT o0 'S % L2

acids 34 to 37 and

@PKSR@MLDD‘\MLARPGH@EGNGL (@EQG]U NOEB9 andr 10) and full-
anti bod ppeared to include am no acids to 6

gengthld*éttaggetdﬂwmspfx NGPITL3d: (nouse ANGPTL3 ami no

FThdL P Ipt s e SR e R R ARVASLAR L L
T4GLKDFVHIKTKGQINIFQILMIFDASFY DR SLQ TS IKEEEKEBRRTIHKLQ
VRRERVKNIRT Bl NSk eI REKILLQQKVKYLEEQLTNLIGNQPETPEHPE
VTSLKTFVEKQDNSIKDLLQTVEDQYKQLNQQHSQIKEIENQLRRTSIQEPTE
ISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSN
SQVFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGL
EKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVPN
AIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKP
RAKSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFEGHHHHHH (SEQ

ID NO:4) and full-length human ANGPTLS3 (using ANGPTL3T, produced as
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to an epitope within the SP1 regi on of ANGPTL3 t hat
i ncl udes amno acids 34 to 37 and 40 of ANGPTL3. 1.

WO swsyp3ng [ 0241 ] The isotypes of anti bodi es BCTU$2007/025080

4.9.1, 5.35, 5.50, and -1.315.1 were determ ned

4.8. 3,

b 7.1 and 5. he

sty Red HpoustichaIngloa); 31 zeE5BpMant Brojastias used
I2504 ¥BRtropnd 4.9.1 is of the 1gGl isotype. . [0242]

The predicted half-life in serumof an 1g&b_anti body
is 3 t[6235]5Thedegwltsméh@r@mecmmtmefshpwemmg@r@r%m of

t
A AT 268, 38 8 6 38 SBebing 10 NEPITIESE] better than
dayall- lehgtth ANGRPPLIT mANtl@bH@sltDVl 10Andar®¢ IbvuRld to both ANGPTLS
ant i bod| es to ANGPTL3 [0243] Monocl onal anti bodies t

AkPand ANGETEN rﬁ‘@g .6 bW 14 BIIEnGIANGHTLAT, but not
JUANGRTLRCSE £5 Ry Ca i) 4 B BoliRdNs &) brofinsRstele

ste levels’in mce
dngladingethe codtrobpioteind C57 al bino mice fed a standard

monoc 1B386] AREAskRR 1ot M1 4 HeTs tesied fop binciicia pARGPTLAT
03 .
%E]th exper |LW§PQ\§P§IH$.(3%W 4. 7. ; I%g%@e%gwd 5.50

208003 IR0 aﬁﬁ@'érh!SﬁﬂdWeﬂ’éFﬁé&?cted fer. furthen aaatylsrsKL H

i bod d
" ected & cachAnReBEapRING ORgnesis Y SET HEP
level 5[09@7]t1‘ﬂ@ém€<%ésd@$ affifodieBd. 23t areB. yer ¢ msgsamg 50

after "four” days. The results of that experinment
averesudher de.flrreq;uweg aiaranel szannnggnu@gswmf edRhgeptide.

St I f our days in mce
0 ifehinedak] Heptts s Edhos oY) S° LN
HFPKSKEAMMIBY KADANBRUIGHAGL (SEQ IDUMOE Q)EdA ée@snﬁa!es
were col |l ected. Each of those peaks was _ adni ni stered

foUtants Was anads dn athichy eagh of 1hqa26 Amng arids @itne wild-type SP1
g%gﬁld Wds hdfideti 1 ANhiPRH, & Wﬁu ?aﬁkgs.' stical l'y

ican rease In serum triglyceride levels in
m ce i[0238|Tdbid 3t Mutantt8P1 peptidesed to-nice
adm ni stered—anti—KH—Jnthat—experirent—hon -
none of | 28BIGE j - | 88EHE0EE ant | bodi es causpSERL BANQASe
i n serumMdp{ gt YCeT isdRsAFAVEhBVHINARGIIQLGHAL [ §€ T ast ed
state. In fact, antibody 4.7.1 caused an | ncrease in
serum 1nglayt:Er| déPKWQDIPWIWIé@LWQ}e 88 that

exper| nt [ QO24E51 i anre fact ad

O T LB e A Y

adm ni s ﬁl;lﬁgn 31Y ebas¥eamLOpvid LENGLLOfIGRELL] ggNd
anti - KLH. As ove,

al

ﬁ:‘

mutant 4 EPKARFAMLDDVKILANGLLQLGHGL | 86
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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two separate peaks of antibody 4.7.1 were tested in
that experinent. Again, all of the antibodi es caused

w@2@Barisi i cal |y significant decrease in serunPCT/US2007/025080

| evel s in m'ce in the fed state when

N+t hnt

chol est er ol
conpar eq

meg

exper i mgft
ant i bodi
| evel s |
second 4
were inj

none O

P ad _ant i b
by d R ARA B A G 9

Qﬁut%?ﬂ”tg.d

nmce 11

E e FAADOVA TLARELLOTGEED
the fasted state.

PYL3

[024

galerol
b] I n the

xpetanhdat

actod wt
AW | v

na nf

vol une d

fmytgnt 15er

Eﬁksﬁ
gram o

istiain

WWW@DWWI&W}‘%

798| bi no m

Nt i hnrl\l | at
LYAvAW )

onal
Rilee

0\95 | - ANGPTL

ant i body
ant i - KLH

e |

ﬂp@c@k%ﬂoﬁvﬁﬂﬁ&@@ﬁ@ﬁén
was adm nistered as a c

AN
Jntrol I n

addi ti on
compari g

e

;mutant i 7ANM§HWPWAQWMQH%
Puhl

"ﬂfl on—N

597ested fo

h

=

2006/ 074

oOT T

ToaantiBo]

SRR T

AT,1, OLFS?L

198h

ant i body~
triglyce

g dt'éganQ”

and

chol est er ol

ﬁp&t@kﬁm@wwﬂmemmn@i
wer e neasur

389 after

four day

shown in

snutahP20]

Eigures

f ast ed
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adfil ni stere
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qbéibody

PCT/ US2(
reduced
signifiq

ORtaAGR80

se,r_um_t_r_l_cLE')Ec,e,
anitapkednt| 55!

FRHERIPOUPDVHIRAN GleltoLANPe f
BOY PP B AN A5 R

noent,
Dot i call
tte.

4.8,

Ant i bod)

el Ul

EPE{B@F}Q/ILBE*&'KI'M@ELQ’L@M
s by a statistically si

{EPH SRYAVEDDYKILANGLLOBZHEH

triglyceri g‘e evel niTicant
extent o¢mhytanh26agt neet. [ 0248]
Fi gure shows fec st erol level s

in mce admnistered anti-ANGPTL3 anti body 4. 8. 3,

& i -I%'\¥;DT “ yu » r

tﬁ@ltaexpearrjlmﬂfrrel\ﬂ ngqg éﬁ d saééﬂbnbéﬁc%g‘p grtgﬁé“éeqb@nce
Ivaitteas altgnime ST hbse theadhtg” thegeflofre badtthe wilehtyperSPbpbptide
fed and fasted m ce. Antibody 14D12, on the other

ISQQHENFR FRANPIENRLRHR est erol | evel s by a

stati g5p86y | Antibdisy ﬁ'?CﬁfK 8&x4ent, 8rHs) and 5. Sétvﬁé?effb%d by
in that experiment. [0249] in the third experinent,

vaetibody @agalrezELHSﬁdonbmdlm@tp the syriihettig peplidas shown in Table 3

(eRERtiRERe TRy 55 NG T HsbOod®, P8 Bl o v
bﬁdranwwam geﬂé@t@cﬂlnsw@\@l@ﬂ@smLmqj|g@$,etmtsgﬂe iby point

t hat experinment were 8. 3,

anutagrnesisdeRbo E&ag}’va% aeﬂm tﬁgﬁ"& ‘&dJMQ”as aosrmalb ublqluﬂm-
qgg‘téd R{bdlf?é}t 'Em-ﬂlra%t%é P, tﬂ#@or dttﬁétc%‘gucgﬂfratlons

1 son. mce were I njec each ant

Wemninfa&!%@@ymstmd blottirsy with tantigflacge bhi meackondl antlbody

cho) est wer e asur ed
Antibody%mdlng to each mutant was determined by an ELISA method as

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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after four days. [0250] The results of that experinent
are shown in Figures 5 and 6. Figure 5 shows fed and

wo 20080300 i gl yceri de | evel s after four days i nPeI/U82007/025080
adm nistered 4.7.1, 4.8.3, 4.9.1, 14D12, and anti-KLH.

fespr el PR ”taﬂﬁ:%%t%oﬁf«t‘*'aé@?@i@@’i‘éncg%é?ﬁﬁé‘ﬁegee‘eloped using

tTMg ¥$ AiscdssePirEgarple’ee in the fed state in that
experiment. The failure of antibody 4.7.1 to reduce

trigl yi08APlBae |r¢ﬁtt|'1$e0fftb@lt exparsnertyagshowe in niggeg 14. Ineach

05 0P Grdhd BHR: ARG yvipyBl 487, ppREEH BbStinatea 0",

AiRd isAbEdTEdtané faratg of éa%h bar4yrpl3. Tﬂ@dap‘ko@elfor antibodies
wel | as anti- ANGPTL4 anti body. 14D12 caused decr ease

ih7 s $-1 appearedito ineludlesamino ggide 2itq & aad - thg SP1
jieg}@as@] dj}'%hoﬁest erﬁﬂlﬁne%égs a tté’r%?%ﬁ? 4 ﬁnm’éﬁ AQ%PTLS

Aea;i]mnm &tlés_;r 88 td .37.4dnd 30B|n3haneﬂ)érzmé|4ﬂ3112he gpdog@flor aﬁﬂlﬂodles
L { ..Q. R, e Ly

b 300 BADaDRRBISK P EUCS P MorSidS e had 9 ety htbe SP1
:pﬂept?ﬁ%%cﬁl%' ARGPTI3 éﬁlYf?d 8cid8 34 16837 And '3@ tb&d; ﬂu?r‘iéﬁ

experiment. In that experiment, however
aQ&NGPAI‘tKa?Em&camldbﬁéyozamand 4930 Q) m)thialt@?seﬂment The epltope
ant i

PCT/ US20 080 TL4

161 attban/a A 400ee R0 bR AiE 18 BL0s nd 13 qtane
ISPy b@pfléé"(l‘iﬁ@u% ANG PR 3%Hhinbradide 34 @y 37h 46X BRE UPEALIMan
8 week old C57 albino mice fed a standard di et

(ANGHILBaming aeifls idrte 3740 avd 47) imthed exgedment. Thus, .
TRAGBRS am RIS, | A 155 %5, Bl B oy el o bing

ttbain @pﬁmp"e withih theSP 1Lrégidn bf ANGB‘ZL?; thdt. ihdladés amino acids 34
1. 315. 424, 1, and 1.431.1. An anti-KLH anti body

as a%ﬁ‘ﬁ' PQANQPZB a control. There were five mce

in eaqgh gr ggtxgﬁg and fasted serum | evel s of
trigl ycerl nmeasured after four days and after
8 daydJ0240PHS] isbtypeasesfdrtibodiest At 1,ekPS; b 585¢5.50, and

oGS e, e P gtk B FBTGdR 10 2T APA S50 are of the
ﬂg@@bﬂé&@aé 4 %Xé en31gf1t 8hd 0845 afe dfie RIGD agnségbp& and 4.9.1 is

ig experinment, 8 to 10 week
zﬂfblhfh Cﬁﬂwtm@ a standard di et ("chowfed" mce)

2 SREE el Pt s B el 8 o

Qfaybo diheSreditted halfdifein Sep&INGBﬂ'hB |gBRakefIbesytiesited 2 days.
t hat experinent were 5.35 and 50. Five mce

i H)ecRiesirted halite, "’hﬁ?"%&flaﬁﬂg@écﬂm'@%t‘ is Bdq 1§e‘i’@)¥ﬁ
'afez’g'r K g[” @;@gb{g&gﬁgﬁg@?ﬂggvﬁ}%ﬁ%%ﬁél Ao dRasy' ed
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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days. [0255] The results of that experinent are shown
in Figures 15 and 16. Figure 15 shows serum
wao eoogloyiser i des after four and seven days in mni BEI/US2007/025080
injected with various anobunts of antibodies 5.35 and
ot h ant bodi es

5 50, |
53 g gu%ﬂa}(%gx%ﬁ\rbltog?&\t’ %ﬁ;@gm&[@%teg? ap anﬂj}tl'qja'?:évq mice were
thébté@fcﬁcéé% AMtiddAFO FEl L8d edst8d sBEUMS @e\ﬂafls @mﬁdmbhdes and

5.50 al so "reduced serumtriglycerides after
f@mleﬂgy@ werermeasuredeaftasdous dayss ng/ kg or 10 g/ kg

er o (B ThE s SrREl SRR meaE ¥ ouF I PR EET apo 2.

Wrighre 9 med%ms@ tr@lyo%@d@fgé‘kéls efter folir dmwn%@e

in that experinent mce injected with

90
ngdmipigere hm@oby‘i 5. 135 %anﬂﬂzb@m antirk&l.r Wheaneantibody 4.7.1
i@ég ﬁhhhé&' S n@é wé‘{é Eélleii‘?é/&” agﬁ%? thés%zﬁéikﬂvggf €

OWs Ser u ero evels I1n mce 1njec

vmdirhmlstered)twthermmtsepﬁraww (4DdiRs a51d3457aln925 Al folmanti-
t hat injected with 30 rﬁrg or 90

”@W@d’ 5 rﬁhﬁ@% ré‘gﬁ%g;i astatisticatly rignifisgn asegn Spym
2PiRfcB7d8 AN WREORVIHRASARRateUiniPctBip e to Hbd DOTY
0]

ced serum chol esterol |eve after four
degrainidte e amiji-&d it dinthahegperinéht holvexet i mardy obthebanti-

A SR UES RN B LB jevorgin i
Aﬁ'fhé*fﬁtééts‘té’@ Qﬁ fﬁ@tnﬁﬁilw 47 chBoshEan HGeBsE in serum
ApoE knockout mice [ 0257] ApoE knockout

rﬁrlgb'caade |¢)€9é$1 irf taster micelin/iad pxpedmenheous

(1552, 034 BEFGhEe P orins 186 ad Risted b8 b qhtsiner opr days
Zhanigeeidnainisté EYORB 150, enz.e, 238,500 1), :ahdtantit KLHT0As above,
deternmine if certain nonoclonal antibodies agai nst

Anarsaparatenpedieiuefantiadyft. £dowves (estad inidat exggriment eAgain,
|
D e iy
]mr}om&ratllei/emoﬁmémmcﬂqeded rstate wWhercoompared taamice

t m N 11
BTBICEaa S KE P G aL ARPSRTRI BeWeNPk i Shigyanti-
ANGPTY3 S4iBHi¥S cadéiid Q%ﬁr&s@n'é@rﬁﬁ%dléé’t@?&'lé%ls in mice

Each nouse received one injection on day 0O and one
iinjtee fasled statday 4. Al nice vvere fed a standard di et

"ch e FEd
chol e4PeaB] e sELoRf kPabisy -1 s affEa" Bbino mice
dierelinfeeteéd Withe3o pgof a rilasiodondicantboagnid adaMu&% of 10 ul per
[0258] The results of that_experinent are-sh

mrgot ef hedy weighto Anti-ANGP Tlehartipdyed 8 waing§t9@rlndléat
| &pitndht. FVAR AW afttibddiPival 8dHRhisRted 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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persisted through day 8, but di sappeared by day 12.

Anti body 5.50 reduced serumtriglyceride |evels by
w@GMsly33dey 4. That reduction persisted througPCT/tisz008025080

and serumtriglycerides remal ned significantly reduced

t hr u h a 2. 10259 t 35 redu ed ser.um
LIRSy o 1B h gt sledigrity 483 Pelasdl sptuirr QSN ESARE s by a
V§§t|§t%ll?%mrﬁvc%ﬁ1t eRtdrlt uﬁiabtrﬁfédnaﬁduﬁst@d RAEe. ”Aﬁhbo@ﬁd4D12 on

t he reduction di m ni shed somewhat by day 12. Anti bo

dy
sheethechandl reduced senun diglyeeaside levelsdibg statistigallysgignificant

t [ I
PR} Pas R e I ot ShHBUIRL ' PGt onCor 300
at t he[otana]aF‘gbeé 4 stisher fedediid M@Eedi‘w}eﬁh ch&é@@rol‘ﬂb%le in mice
results showed that_anti bodies

tRInige R At ANERTE A anfoedy 8. 83 PreeANGRTof B6iibody 14D12,

\, f &
PR MR 18 a4 3 1 ] e
déewdle byea siatlbwalysmgmnfltam e)eapanllmihifed ahd dhlstedynice Antibody
er half-life of that anti

g@%ﬁ%ﬁs@% qi%# bﬁ?@dﬁﬂé?%@@’“’ﬂ choleserol @ ols by by 3 statlsnca"y
%gg?éﬂé?ﬁﬁt %éﬁe’tﬁ Y iR RIS irPiMak QQﬁéﬁﬁnehP ANGPTL3

nouse nonocl ohal anti - ANGPTL3 on
LPL adOR49}In thedkird expenmeat rywaek iotd QSVraibmsm;ce fed a

. e oran
et R SR a5 Bl S8 jmieb i With ok, Bt monocional
GHtibdB G adlumerd 1 grwér@hﬁﬂoﬂ%édy WBightL TRSRIMBANGPTL3

vector  conpri sin encoding LPC with a C-term nal

RntiBodigs teatachie thaesxprriroepl werg 4.7-1.d-8:13% eod 4.80unrhaianti-KLH

sufibopy s adiseRLBS i s8¢BhoafliaifightLe antbody

(A0 0nEBRltestedifohesrmparigon MPenstice! wererihdted fdr eashtantibody.
1X Penicillin-Streptaonmycin-d utamne (Invitrogen,

&ad and éastedserHn levels oply) C%ﬂ%&"tﬁﬁ’&‘?'ﬁﬁ”@é’f’?@ mepgured

- é nd pelleted by centrifugation. The
resultingcell pellet was resuspended in fresh ’

Fr ee St[QRBOM 129 Bosudtdi af th atcexpesinme ntare xshGR®, invirighiest 5 and 6.

i t f,1x106 I ..
BovE s showSied abE SR BabRRHEE el Antlay dBs mmice
GRihiRistered 4.7, wes 3, hay yepae faruhlikLEE! Adti- ANGPTL3

distributed in'5 m aliquots and then frozen at -70
@ntibpdieseti 8.3 and 319.1 paused |a/$ta§xstmallmﬁanltl¢ama¢on@@ﬁmm serum

VAR e A 20 B W S e e of
fm@bup 4,2N002688u¢d trﬁjﬁymm@ iAehe fed et nsnube eluef inipart, to it
Ct:)_ellrllg) aL ?gglzlbqantlbody, which has a predicted half-life 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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condi tioned nedium That nedi umwas then incubated at

37C. Sanples were harvested at 2 hours, 4 hours, and
w@2007B30@nd frozen i mredi ately at -70C unti | PEBEES2087/025080
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Fhideddatdd With BOPQHE or 90 /Ry Bf antmgt AnfiSod\s 5ED also
surface plasnpn resonance technol o he foll ow ng

dpduped gerundtalieeridas afterdour AavRin’ @&%mmgd with §Eng/kg or 10
{ t
syg}t&g?n& é(ﬂgﬁ{op? in b Jaéﬁ‘éhh%?ﬁ %‘éruﬁﬂﬁg&'oéﬁ&&w&e R Peduced

I'um di ssoci ation con

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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(KD), association rate constant (kon), and

di ssociation rate constant (koff). [0266] Affinity
weoshzzve of the 4.7.1, 4.8.3, and 4.9.1 antibodUs®07/025080
.for N - hANGPTL3T and hAI\IGPTLBT protein antigens were

d f .
i biofad Btead et TRl PR TRy dalhts g four
ARG Bar gitrido h‘?ﬁiﬁimﬁdﬁiﬁwﬁ%ﬁfg&%ﬁ antioody

K§ 50(qandinued tmavesequmsg@lm cholestagpt |ﬁb’a|r5eaft€w|6=‘|§§§n ays.

o oh K o SETPRESEAGLR b 8o LR IRA ShisiBp HBiner aNGPTLS

constants, weApoﬁemek@dt Mjcéirst i nJ ecting a Fab
. fragment of the anti body_ (generated u3| n

Pr epar @@ﬁahApREtkrppkeamcwve BagBEsuns B davelop spontaneous
d

TR BhlestehofRid> b RCeR) (R Aid ?5% RO Fotot! Rlatf Aad.

cSait &BA 89(1m)s4l4r7ﬁ aﬁ;earfdJZhangrehat €£992) sc,iehoa«/zsacsf)am) 46871,

Ser el oiAe §eses: mesolanal ABHbodies Aga N ANG RS L AN reduce

%Um\@hégsf@z%l am ﬂ%gle*%eﬁe% i ApRE RAockdul Acé Yhe ¥olfowing
625 nM 0. 78125 nM The'injection phase was

uaxperimentdeas parrfaamedle Thse graupsof eightel £weskald ApoE

dfccioPRnige TR A ”%lﬁ\iapﬂe'anf G TN EE S T

Bhéféqﬂredt&iSmlﬁB $DJH9¢|£ iPdMBd%g/k@Bntl@&Hy 5%5 6E30 mg/kg
Heal t-hcar e, psal a m nut es ‘over :

aantingsly-5-58 I@@ﬁﬂréan@aﬂyt h%acm Rou=E resgivediang I@lﬂqﬂge@n day O
OA}H& oﬂé 881’"% btq '&a@%sﬁ I%?e ld\?éerg fé@’ ]adsq &g'f'd'q@ef {"ﬁhow fed”).

I SSOCI a IOﬂ rate COﬂS rior

- nieexd! seruneMlerlddﬂbvBlsmcbdshmesterdlae\mls wase determined in
regenerated b ectln at_ a flow rate of

1RALTYMONSH at Q)F!iyé:b preg é@'@%@@m éﬁ)&é@ﬂeyé OS2 £ or
dat a %?bngﬁ% tsgcﬁ‘riﬁé?\lé%rmfentséi}@térﬁ‘)%d fPﬂFlgUf‘ea1 9. Antibody

non- specl ng profil'e of a reference s
(5. Bﬁnbdﬂa:exéderum triiglycpridenlerals hye$eYsbyflayd: eltwtadduction

Oy O FREFE B LS, RARLHS B
Peirafelrighyerideabwsls 'BJ@ 60% dyrday 40 That AstLidtiohfpetsist®Fthrough

were deteérm ned by globally fitting the association
Lay 8i arxbsenwm biglyearidesciesained significamtiygeetverd thwpugh day 12.

Ver si d8230LRbUESHL S {88 aet Bt PHOBKR S ey By 4% °
Aélfhdﬂlgh)ﬁhaprédu@ﬂbﬁ vais hdteachigveld urdtiYal, 8 in Bhrat e&pdnﬁneﬁﬂ and
anti bodies far the SP1 peptide antigen were

deedpauctian diminishedsomemmhatipydarit2. %%'b@ﬁ’b/& 3QF ?@\l&-.ed serum

V@ﬁ) ﬁﬁé?o?ﬂi\)@lé B%gﬁlyai‘tégdr% h Iule%busgd é’eGﬂ%‘Q(%r"gr oaﬁ@lesterol

Nlevels 3rbigh dayes aed diycid,dod totdl rédactign o030%eatahe pime that

surface usi an Am ne Coupling Kit (Product No.:
ERPEHHEY (Y"agﬁ“ﬂ%%lthcare Uppsal a Sweden). The

ant i bq@geBpPhédteResults 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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captured on the anti-nouse |1gG Fc Bl ACORE chip surface

by injecting the antibody at a flowrate of 10 pl/mn
wo 20088@3skec. The associ ati on and di ssoci at i onPEITHS®E7/025080

whi ch are used to determ ne kon and koff constants,

wer e :nglr ed b%dfl.rst rgﬁéectlnﬁg ﬁﬂmsplrﬂ%oc;dlesto

into t

ant i body- coan@PTLBP surface for 2 mnutes at a flow

rate of 30 _IJ%I/m' n. The concentrations of SP1 peptide
t est ed[QRér1d Theceftagt of puse meooclangl argi-ANGRBLS onPL activity

s Eboehd afl e tkay oMY obiely B e mdtha

aBIENZ%lFI calls! (Hhee FeauBtyRM 203 Exgression FsysitéM? l('l@lvﬂﬂi@@n
ection, the SP1 peptide_ was dissoci at romthe
rs%q/ G4) wesatragstacieshirnith asd- Rl exprassion reelausemprising

m nu es oveéHﬁ Wﬁ#attﬁg rél'ﬁ% ﬁggﬁ_\?‘ L%@m%g%g&gésrﬁd

P@bh&bﬂOMdlﬂﬁ@l&O/lewmA)ex on the BI AC(PE CIVB chip
di_.ssoci atj on phase was

f
dot e niUR62) TEAHIRRRS GoloHer O o elEIon Madim, (FreeStyle™
FLRLS g&férﬁ h@e&l@?fﬁ(GlB@GgR@rGaliﬂbers&W &m@feﬁw@&ﬁmh

was r ener at ed ylnjectln ow rate

owltllOO( Penicillin- &tremenfﬁbIarBInec((tmEtregm o@ala\snad @A) and 2.4
dat bt rac

| d b
Ay RV i RGP raius B B LR fBprtptugation.
(?ﬁ@fréléumﬁlg eall peRétaRas te(Ripenaéd infrekRiIFRde SRS ;_bgrﬂnedmm

from the antlgen specific binding profiles of the
4containing 9x GPS, wthoutrruremgin) i ef caneentratien &f fxi Pt gells/ml.

DR ARG 245 A HEL PR A i B BT s
aliwkvdstesidmmtthercede,t@ssmsed m 3.l aliquots aved thekefroxéri bt -70°C

ﬁ nsfer. correcti-on using Bl Aeval uti on Software
|U§ﬁ 3.0 (CGE Heal thcare, Uppsal a Sweden). [0268]

ane T CReBFLPL dchivhy RrOSHAIEIKA At Wk & afs SR t?faécémg 200

, ody was teste
tmg/dlemurlailpld@leMamlacw&djpjnlmm)t 12amB @hmmse paa@8ml heparin

Tab(# 28@ é%' bod rFae{Mt'lg‘g ts'es%wrcgeql}r Apowltoﬁlqgois abx

]ébrﬂilt@édlﬁleduﬂn7 T%a?ﬁae'ﬁn&mlﬁa%tﬁéh PclBatedldt 37°€ 8S§’mples
210 00 x 10 1.90 1.09 x 10 2.

gere hargegteﬂsam mogn_s ﬂ ncoJrs, md ) m_cmlrs amdgrqzewrrlrneelaiely at

ﬁ%ﬂ&i@ﬂ?a&ga)[so\%% pgﬁg n?e('i_’. Lﬁﬂtdolﬁ(&ﬂ%n%f flJn@dﬁj'n‘? §v oéssayed
for LPL activity by measuring FFA levels using undiluted conditioned medium
and dilutions of 1:2, 1:4, 1:8, 1:16, and 1:32. The FFA levels were determined
at 2 hours, 4 hours and 6 hour using a Wako FFA kit (Wako Chemical USA,
Inc., Richmond, VA).

[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

86



Anti body KD nM kon M'sec" koff sec" 4.7.1 45.3

1.76x10 7.96x10" 4.7.1 117 8.12x 104 9.53x 10" 4.8.3
wO@Z®8A733680 x 10 2.16 x 10- 4.8.3 450 6.00 x 10 PCTBS2007/025080

10" 4.9.1 48.1 1.29 x 10 6.22 x 10-3 4.9.1 45.2

1. 72X

TrbraebRRLdn ot (ahBphes + 830 0 s A BoAY o e Laz3.2)

KTrhd rdsulig-arp shéwh ih Fiuie #2.0%oXedbh anfibody, HEutralizihglactivity is
46.1 1.69 x 10 7.78 x 10" 535180835X101.

X
1demonsteated bysthe argibedys abilkiy tq ingyease BBL\gotivity, i.e., to “rescue"

%h%‘@ér%?&%go f &T {DV%\%M%S%@SCU é&l\?ﬂy\’\&] S gegermlned as the

ar maco el Cs certain ITDHO ona

chﬁttagéhl@@bae[lﬂxm ackivitglér erprezenbe of both ANGPTL3 and
har macoki netics of these anti bodies Lanti bodi es

4an;| AN QP'@.C@;angmpw@ati\’e LRk @stivihiphgdyesence of ANGPTL3
nﬁwé‘.‘ %ﬁ[ Sthﬁﬁ%’iéé %9y, 458% Ho5 ?“afnfde4¥ ?”13 \A?%r%ead?él 1 rescue

aperitoneal Injecti’on, at a dose
AtPLt hetivityntsy poemH3%i d&pamilmgjon théir gumeenlfatldrh eThrrs cresult

el Yios AR et ableroiRacs Bl adtil by
%&Fﬂlﬁ%@ﬂﬁﬁ’ﬁ;@ét‘é d tlhtc%hﬁagleta%ﬂbagq 133.2%id Redly

capture t ndard curve established using
mmamstmtewgmh@amfresm giahBLmtlvumayd assuchweesved as an

i.njected into th fouse in an anti body capture ELI SA
G%‘ﬂe&@we C@Q&Pure ELI SAs were perfornmed as

descrijed iBirfdiagriffinfty oftioheeldrndl ditibodiesRfAinsHANGPTL3
Figure 13. [0273] To determ ne the pharmacokinetics of

ant i bd@268] Bhassffinily ovnstants pf antikedigs ti Hddg-8.2vand4.9.1 for N'--

PSP ST LA AANGE e 58 HE SR U5t TlBodes 4.7.1

experi ment days a
i419 €6 6138) .anth® 50awehs SH1 pepmde wbl@ae@rmmedmdmg a BIACORE®

PR oNsterm (G Hephh R, LRnea L Sk y/ﬁgﬁf@gégg 3000 is
Re8l e biifolGRAG=MAIRSL 3)stef RYdROSd hd BEaRARIY protein-

etermn arl to a standard curve
q:rbtﬁhrh intbedtions nuglr@wracejpllaamomnssohamd:&atex:lumlogy The

BrbowBapalt eottiniedio deenpred Aarind e Fe Mrnpiagurers
dﬁétﬁidti%@ foPtHeXBIME®RE® 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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[0274] The results of that experinent are shown in
Figure 17. In that experinent, antibody 5.50 had a

wo eovger3sbml f-1ife in vivo than anti body 5.35. PdES2007/025080
| onger half-life correlated with the increased

e\%@%&ineiﬁééét% ware 0k tonding 3EGME B M. 22 5 6.25 nM,
128"HM2$.5588\AM, 0. 78 34 &9, &ﬁd@f‘wlﬁFhe{ Wéﬂon-rﬁ}?ase was used

p%ar macoki netics of anti bodi e
Stosgeterminetherassecitioprrate smmsjaret onkactFFQiI@mng @@chmjlegtlon

Biecert rapsht nEG difecsiAekieh e Rt BLaM IR by dowing
EBIA?@OR@HB@EF%@? (PeSdudt Pesl: BR-FO@MBBEGE HEBRNcare, Uppsala

concentration of antibody in the serumwas determ ned
b$wedaphtarigminutes svanter antiganyeale soatillex redhe BIAGORE CM5

b Spuiiobn i HisShealtn BRRSS s AR 4 8k, Efdlsgociation
| raté bohstaxnpeIrikKIRNPrioAtd iheotk@Snjectiéh,and BIACGRBahip 8Qrface
WD 2008/ 073300 PCT/ US2007/ 025080 P@rom mat el

e\qas \vegemram by injeeting 1 mMHEl Jra flowaateaef wﬁ ukmirpfor 30

Ao, FRAGORR Radtans 18fEidia stiEis WARd gbliErates by

a@ﬁﬂtm@tuﬁgttnémoﬁcspewicﬁbhdtr@ patile oft & esferenhdd@irface (immobilized
experinment. Furthernore, the Crmax of antibodies 5.35

awtih sagtyalantdevals Pb%ﬂfﬁi@‘@ldypfoéﬂjm)vféﬂ"@ﬁhe Fafdspegific binding

{
SRR 471, WO 0CHR 44 MY sl g
_ethpd{d, rkemtand)koﬁSaque detemlmad b rgwm:ilydltahg the association
e BrRoheiaAd s Setsiibi 1 Euiink Erone! aith mage Sanstit soprection
%sﬁn@BlAe@al&tloﬁ S%ﬁwa?@d/e'?sr%ﬁ 30\? G@ﬁbﬁﬁl‘%é@guifﬁi@gla Sweden).

heavy chain variab regi on ant i bod
shown [026$E$flnlmymnsmt$m‘the 4 /61,4985, ELSﬁallands5 §bantibodies

ORb e Shagtirich e WPt pach APl TGt Do TheBiacore
ADMBLEHY sﬂarfacé wds GdHten with &E@nh@nb@e 9%3 F(:\Mytdbddﬂﬁg 90 pg/ml
N-t erm nal S|(glgatépept| de) and in NO.

(fi levaepoR we pthMeuwsesiaéh B (Iﬁ@,siupaélp %@%&a‘we

R0 8185 PSP bARA P st O K fprocuc
i o SBR-1 00040, e Hesilthbare, Ugpsalk Seredien)! Thegamiibody was then
Rt it et B e BIAREE: 6 S B
i{rﬂﬁﬁ:‘d é?%oﬁé\ﬁ?é e d PI Jﬁﬁgdr d% 3Phé WsbHQHtionh Qﬁg o

ter n nal S|gna pept eavy chain varia
raigsaniatidn pinasds; dyhidh arel used m]dakemmesE@ aral K cop@tants, were

ranesateti st SR rELTRT pePBBe iR ind BlAQRE P sbhg system
|He€Wig aRaintibvayicdated ERiBi Utk fandiniAtiestatda flowsatd6f80
pl/mln 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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SEQID NGO 31 (wwth the N-term nal signal peptide) and
in SEQID NO 32 (without the N-term nal signal

weepsitsyo The heavy chain variable region of PeENUBMOU§25080

5.35 is shown in SEQID NGO 63 (with the N-term nal

BRIt Gl OB RSP s aee g i flssnoiayap Phgee was

V@Qéd)tb @éteﬁmdénmyd@sé’&am@n sét@wansfan$EQ Kol? Feor ﬁ?the next
(w t he term nal signal peptide) and in SE

N(ueo@en(met Eilfe@OﬁEecmthﬁmCﬁama%ragmeratgém Iﬂ@ctmgrﬂ@ mM HCI

5 o IS RFO0 R 1T BeoneR RSO B SRS cRuge 4 data
adysall Qs%@e'd@d&%te@%;ﬁ%ﬁt%h thB?\dN‘éﬁédiﬁd“BindﬁigJﬁ@flle of a

peptlde) The light chain varla e region of antl Oé
Fefarence shidacei(eaiEGnp B quialed levels iof uneelatetcbtmuaallg from

NB Rl ARAidloiamER 6 2doaisb ey ahdS 50

Reidde30 Ot Dafini) paﬁ&%&?drsﬁﬂcﬁidlr?mg,gfoilét&i hcﬁfa)‘éyuesd were

chain variable regions of antib

degenmineddnnglebially Filttng theassotiation @M?&@C'@%{Uéﬁ@esets to 1:1
(SRt R B el R 030 P Sy

CViaisiorval0 (G Heaithicars Uppdmsmzdengsl gnal pepti de | s

ot nedoBBRRThE rasRial hab PP ERb eI Ao IhfeblEs 4. 3. and 6
4Egcﬁlanﬁb§dfwa§%’sté 9 Jdukaﬁcétgoﬁﬁd 'tr‘fl?] FRQs§or & ?H_ BRperiment
i ght ¢ e

consensus equence aln varia
rargishrosvr.s al so shown (SEQID NGO 33). The consensus -

seque e, |l i.gh ai.n.var wi t hout
the si102ep Fabists o aRTbodY a%w% e BANERIETE no

34). P. Hurgmamaddy RE () T RL(MERRET onal (s&et™ bpdi es
agai nst  ANGTE3, (0278 5The Gi5 pWoRd £9015)§o||03
descri bes hyn 7 at it ¥ Hpdi es
tas o EL s B8 ohPeYe” "heaiiabl
by the sam“:_‘llrléf:'xﬁnd 3'1:0; h —)5Le,r_s' 1 it | body
4.7.1 is reflet-Bet to 221 " 13,09 X 10° The IlRXniCe
versi ons of aﬂn9|1bod|e%54 8. 31.31.910° 5/55938.14 | and
1.315.1, arq 4.8flerreibs o as| 11884x 803, " | 7hBdixI.0L |
"hu5. 35," "hu5.50," and "hu 1.315.1,". respectively.

[ 0280]| OWOF‘FaﬁwEMEIBOH?ﬁﬁPﬂ%Sff@P hﬂN@PW_SThe heavy

chai n and chain are selected m a qpt of

fam | y- speci| #Antibodyd dfs (Ve M rS&ﬁe)Nak&f (seeq) ohs
based on thei4.7.Honol|ed3t o [ h@6notl@t f | ZBBwrR°r egi ons
present in |anriibody #4.77. 1.| §he sedect £d.881x80°
framework reg @ns anezy verspbrgdi@  Fpem kxHo2am no
aci d positi 0Sg R0 Tei4sgrt I gmepy % O Vers L fo® t hin
the chosen 991481 [1.29x10° |6.22x 107
4.9.1 452 1.72x10° [7.77x10°

:Ts_ SJ Q

[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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famly of V-genes. Pol ynucl eotides encodi ng CDR1,

CDR2, and CDR3 of the heavy chain of antibody 4.7.1
wae@sorsmed into the |ibrary of pol ynucl eoti deBCT/UkZEN7/025080

encode the diversified human franmework regions for the

heavy ghain The resulti

s. referr
a huna rzed”h"'f’ﬁp'ﬂ%ﬂv?ceﬁ@\eﬁ'ﬁ?a? %gt%m rpg&o&ional antibodies
l'ibrary. Pohyainst ANGPTE.3encodi ng CDR1, CDR2, and CDR3
of the light™ chain of antibody 4.7.1 are clonéed into
the i Mei/Tofdewnyneéh@@haﬁagcwaetw%%tbaéetanébodles

Bb g s RT3 1 8L i s sy separatoy

hie¥ant aeférént/mitel bydintrapeitoneatirjedtion, aegiduse ofi 30 migyper kg.
The humani zed 4.7.1 heavy chain vari abI e rgyg’éon

| Abmrtynammtﬁ indjcated in dugyre7E3 e prige verebredandsgrum was
Heﬁe dTOr\ levbld 6 ti-ARRE t’?%hﬁ%@f g?&e?ﬁ‘ il tHY ?r—T(rYJm was
are cloned phage display ve gl'e

nto a ritn asin

lcdifermﬁed(b,cﬁwmpénngmerg[m&tmhea hﬁl aﬁibodgtm&uél BloiS#yto a
| brar IS then screene agal t.he t t ,
estgnd datd| Guine AstaRiEhed Using so @4“2'%0%9 gg«?m"é‘?am'ﬁ'gﬁay that
t®a§€ﬂ Scted .ﬁfarthe'rgp @%fd 8h bt esEyéachf@ Ei¢§xs ﬁfeeaﬁttb%ay

expre in sol orm and - teste
a¢dptare &Lm were pexfotmed medasaribed iy E(xatrmieﬁ Tﬁeeresults can

%%1 chai: riable region and |light chain variable
PBRAN Y1 {gh’ée g’Fvs selected for suitable affinity

and poqcz)@v 8YTa'detdrhfRe ¥ pREFREcEEnétitd oﬂ@rﬁﬂiddlésQ%SCHndSSO
I's the human const ant %ﬁt chai n)

alndllmasirélboﬂwe\lesﬁ weve detgrmined yn the gice d@%m ddn Example J,

S P ALHE S a5 520 e, 55042 SRR SRl Fhigbubh THbves o

Adriti-ANGPTIES ahBbo@Nprdsenein meﬁsémnowbs Wtemmhebwl #rtibody
agai nst _ ANGPTL3 [02821 The foll ovm n ro
deRtuienEl|SHf HRiRgtTRCambinantinmas @%yoahedmlftes The

é&%ﬁén&rﬁ O,Hqtog %gh 88y # tr%néérgﬂ‘ijWS d‘ét@mﬁneé by %) Jaring to a

can carri e out using-t
nathhdard Gimnve lestdblishaéfusing genatdilutions of tife samé.antibody that

hu4. 8..3 u4. 9,1, hus. 35 and hul .315.1 c
s Trisetg o JogmOusE roana st adbims S SA” The BlISKS were
H&éﬁmcﬁ% uescﬁdb“cpm BgarhpfR Geavy chain of antibody
. ubj ected to random nutagenesis, e.g., using
er r or [QeaﬂlaTlm:msmqfrthpt experirpem wwﬁ oy Frlguremé?ngn that

E %?preé gg{bgﬁwé\ayﬁlqo??&g%%rﬁécrg%gpﬁé 1@ fchtgan antibody 5.35.

TR forejer half-Ie cBFblated wmsme[uﬂa%beéxemﬁwunlmm ofckentibody
encodi ng the light chai n of antibody 7.1 is .also

subPcontared te m&bﬁdwﬁvs%&g@h@@. @(peémgent diggusged in Example J,
A s RERAR T E B BE Sgoneq s ki 1o e o
[0275] 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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(Stratagene, La Jolla, CA) according to the

manuf acturer's instructions. The randonly nutated
wheasp7shai n pol ynucl eoti de and the randomy nRCHUSH07/025080

light chain polynucleotide are cloned into a phage

CepReRimERL e\ Del Bl o[ rdunan et Ferunogies
a8 80Nd 41961 weré Wstigertha b hali-dves BHARIbANEEELSS and 4.7.1,
t hrough 2-3 rounds of binding to select for high

awhichi weresairroxinalelysequivalantto erah ether ésthead experiment.

ot By St hebfes 35RE S sbilelp a8 efarkh
2845 A8AA GFIILBrRARH ARRIRO CriaX bhBhEbSGA O Adtich in tum

i ght chain variable region of the scFvs selected for
swas greatenfamineyCaax Qi @ndiRedy 4r e 1t Indhab pidBent. as
full-1gngth - - . '
Vivo 2Bty oodiEnges ¥ cetli bnCEonat ahtiERiEs aginae
and/ or ser uUANGRTE3terol in mce. [0286] The sel ected

affinit ured anti bodi es.can .t hen bhe hunmani ze a .
descri 2OLbE0 Bealy ehaand ghtahaipyansplgdggions of antibodies
hyreqiz .%4[&@,8%5\/\%&%.5@@@@9&%%@@@' %eﬁ%@'ép@m variable

inter a , certarn neutralizing nonocl ona
anegidiodi antiteoglyi /21711 iscleavniiRGEE Q3 DaND: t19e(with thievd-terminal

HeRa] ReRie) anpda i omg5an Ry lhefun8 REesibinaiapd peptice)
PR figIRncHaiDa HASIE! regiorost dritibody ey, 1ANGROWA inSEQIB NO: 27
generated, and such anti bodi es woul d have the sane or

siwithi the N-terminabsignaleeerside) andriaREQ RN Oc 8RdwithputithiesN-
B R 6o i PR AL Rgmo BB efthay 401

tdriwn FNSEQ K N@:t2anr giitreing Nutemhinahsignakbpéptidss.and in SEQ ID
Conklin, D., et al. (1999) Genom c 62:477-482. For ]
NP WithaHhinedNde @@&es'ﬂﬂél:nmﬂd:ﬂjaﬁ@edlﬂmphmﬂar'ab'e region
ac}?d?ﬂib%ﬁﬂ.&%% SRofn iHSSE QLY NO-BBNWARGN BN RS RS sy ral

al so share comon secondary structural elenents,
eaptideani-in SEQABINOo0BO ddithout thedirémrminahsignal peptide). The

AL TR B B SRR, 2 o
dRETINWEE hdth 8Csigial psbtrfe) lahbdin SEQMINRO: ARERthSut Pe'Nité@ninal
serumlipid | evel's when overexpressed in mce. Koishi

eaignal peptide?) TRatlightehain vagiabls regian ebantipahesP.1 ts shpown in

AEEE LY. B B N admiNgL Hbbal o) BT SEQLPiNg: 32
qWittiout tHesNaeemihias erpas peplids). T he@hy ehdig variable region of
anti bodi es. For exanple, neutralizjing antibodi es.  have
SO B35 i ShPWan BEQHD NQcss BhithifheBriesminglgignal peptide)

BN Gl b bgpt, 90 crar
Afariable eetfion ahdntibody 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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Lochner et al. (2002) J. Inmunol. Methods 259: 149- 157.

In the latter study, nonoclonal antibodies that
woewsnozddeze nouse | L-18 were raised in |L-18 Pef/U8108T1025080

m ce. Those nobuse nonocl onal anti bodi es were capabl e

o1 BB ARaBBES! RTFIRIHE: VArEETogiogs of pptiocies
K7 1l aB Bnadda. 1 tis $ROWA i FRFUred®. LTI cbRsedusegnjuetice for

exanpl es support the use of neutrali zi nngm)nocI onal

dhe heauy ebaigeriable regians issalepshewm(SE(a 10/NQt 28ht The

E@?&%ﬁ%@g&%@g’r ﬁ‘%ﬁéﬂ\ﬁ?éﬁlﬁ\é%éﬁ%geﬁ%g% \évghout the signai
mfﬁﬁdb@é sROWREGTabRIVEBEQ ID RO:NB). nouse AN G PTL3 1

KLFLFV VPLVI ASRVD PDLSSFDSAP SEPKSRFAM. o
( Acced8268] A aligmurnL eiNbe light ehpinkgriablregionsof antibodies

R R K ONERT EEE e e RURR LSO PE
T VETiShEFeYED BB REWh SSEBNKNCS 33). The
g&%m&%ﬁ%ﬂ%@%@%@%& pEET'TPPL thout the signal

- GrRK W \NYEKGFGRLD
%@?@?&%&WW%@M’SL REE EL % )SKHYVEYSFH
L GSHERIYTL HuiviaBizatiorPobteeP@HT DronedonaHRAkiBodies against

QLYCPESYSG A CGE NNLNGKYNKP RTKSRPERRR
G YWRPQSRK I KMM LQPTT mANGPTL3T 2 IHTI KLFLFV

VPLVI i ibof
Vo GH% T\F;I%LK%??IJ prtbEsiedvkibe RMI drid¥dlon of antibody 4.7.1.

GHd | FOKLNI F SFYDLSLRTN
Ariiberias KR8 R PsT-1 Q0IKS, ég%émm/a 15NsRraEDe trpmanized by the

%ﬁ%éﬁ%@z@%ﬁgﬁﬁanmig referred to as

PN SSKHh At anRidQ drbiohET abibo BleBAL83M\)9.1, 5.35, 5.50, and

NRGEHTSGVY Tl KPRNSQGE NVYCDTQSGS  PWIL
SR oA BIERGAEAS ek BAL T 0. W ANy h5.50.

_ %EE@\@VE&%@%@EH LGSHETNYTL HVAEI AGNI P
NNL NGRO280 Wm&?@m&%mr each of [t)r|1ecﬁgavy chain and light

chain are selected from a set of family-specific consensus human framework

and

regions based on their homology to the mouse framework regions présent 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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LYAI KSSKMM LQPTTGHHHHH H human ANGPTL3 3 MFTI KLLLFI

VPLVI SSRI D QDNSSFDSLS PEPKSRFAML  (Accessi on No.
WORMBOLIBNG. LQLGHGLKDF VHKTKGQA ND | FQKLNI FDQ  INPI/US2007/025080

055310SFYDLSLQTS El KEEEKELR RTTYKLQVKN EEVKNMSLEL

DEKLES EE‘ él I|_|L KY LEEg!TNLI% ETP%%EI:D ned into a phage
derorrih §h§@%mw éIE’F# okiat. RNVKHD

GI PAE TI'Y NRGEHTSGW Al RP NS%F HVYCDVI SGS .

PWILI J9280] TeerecRE phagadsaapib @z then sieened against the

QMW@E@EEEH NERGECYIIKE SofEIrEREh 6kSisSaMIGRsoluble form and

LYSI KSTKM. | HPTDSESFE hANGPTL3T 4 METI KLLLFI

Viestadsiritay gebRESHPANS/ oEPErE ARLtralifingnoleRsy. The heavy chain

R A AL BB TB solocied o

Ké it BRKRHN ity EEQ e h 6y u@mwaﬁesw@hmwmgth IgGs or as

PN BIPECHR bR R RRRRPDO SBARR A tested for in vivo

P
SRR MR RSP AR croosers
L€l EIW&]SM(H’ChENSﬁmugB\HEYNVﬁe omHtheACT G@ORp.

ANLNG N ARRERL B ralia et SgHain eIl antibodies against

| HPTDSESFE gz nouse Angpt| 3 5 TCAGGAGGGA
GAAGTTCCAA ATTGCTTAAA ATTGAATAAT 95 WD 2008/ 073300
PCT/ uS0282] Bhe delowipgdretospbaes@ibesitipibamaturation of antibody

PRy AN s Al £B 3 80 £ 4 aqrang 1315

Adari b ecasied o AGHE THe SAMEGAAIRDT. SimRNye BNty maturation of
TTGCTATGIT GGATGATGIC AAAATTTTAG CGAATGECCT
dret Achrd. SBreut8dadubr

upraAtErTa, aneskbeA-BIRS can be carried out

nrr_n r mLnmmT nn anr_rnrnnrn
ﬂ%@%&%ﬁ*&@%ﬂﬁ@m GACCTATCAC TTCGAACCAA
TGAAATIORES] S4ABAGERISHIRGIARTIHA B NASAANCEAA of antibody 4.7.1 is

subjected to random mutagenesis, e.g., using error-prone PCR.  Error-prone

Tl

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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TCTACACTAC AAGTTAAAAA CGAGGAGGTG AAGAACATGT
CAGTAGAACT GAACTCAAAG CTTGAGAGIC TGCTGGAAGA

Wa2WRGTBECC CTTCAACACA AGGTCAGEEC TTTGGAGGAG  PCT/US2007/025080
CAGCTAACCA ACTTAATTCT AAGCCCAGCT GGGEGCTCAGG

AGCACCCAGA ﬁmﬂm TTC@;{MS selected for.

S S ARG MBI TGt lGsor s
AsTEYFChRBRGAATT dgsted foONMaETAAGHGyARENGELGAON in serum

AR R R R R ocoorTTa
GCCGITTA
TAACAGH286] Thé shlettdd affiniipthdiuted aAlHAdiéd6an then be humanized

CCAAGAAACT CCCAAGGGTT TAATGTCTAC TGTGATACCC
@E@ﬁd WT@@@(“W'PA&T’?OAA@M ed.

TM@RW@@TW\@HAWMWW@A@B SIABETANGPTL3 and the in vivo

w&% M oo GAH@Q%@@Q\WOUH readily

Waﬁ%ﬁ@ %@2@%@@%@.% @%t human ANGPTL3

TIGEAECHEDE ralsd andGEChAIRBoTERACO TIZTIGBAGhE/same or similar in

AUGRHBELR A RSBy OURITOIERS Easth JERAR, on the observation

TiRef\ N @IS eXNGAPBI e Wﬁéewed proteins that
AGAGCAGAAA GCTCTATGCT ATCAAATCAT
GirrestiocturacmdimsticnalfesturesA€ orsindPGaetal. (1999) Genomics

OO TS T o ATREIARS e s 0

@AnhindEHAd EeGaénidd dehtityl ABMEaNAAd RICUAETANIGRTL3 also share
AGATCAGATA TCACCGAATC AACGTAAACA AAATTTATCT TTTTC

RAfAMoRRASONdaly Stregturel AleManiscar T Mitgsmitgheaded-coil domain

oy W@?ﬁ@”'%rﬁwy@%ﬁ%@%&%mpna has

GT SITIEF QIACEDAR\ATOLGE ARNGRIAGNAT dEDATGATRES by TtE BT Of
r&lcrﬁaGr? %P%T%%Eerum lipid levels when overexpressed 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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(MRNA/ cDNA) TTGCTATGTT AGACGATGTA AAAATTTTAG
CCAATGCECCT CCTTCAGITG GGACATGGTC TTAAAGACTT
wa cangozsBAAG  ACGAAGEECC AAATTAATGA CATATTTCAA PCT/US2007/025080
AAACTCAACA TATTTGATCA GICTTTTTAT GATCTATCGC
TCAAA GAAGAAGAAA AGGAACTGAG

| ABLER Feoi

AECRAAGTCAAAAA TGAAGAGGTA

AA("_AAT/\T{ ‘I f"l\f"_"l'("l\/\f'"l' f"l\l\f'"l'f"l\l\l\l\ f'"I'Tf"AI\AfYY"

AR AV I AR ¥ |

TTTAGAAGAG

AAA4
CAA(

/]
HACT/

AAGTGAAATA

ACTTAATTCA AAATCAACCT
GAAACTCCAG  AACANRIAGA AGTAACTTCA CTTAAAACTT

AP @8y
GTATTCAA

GACEETEHH N 0. GACCAATATA

ACCCACAGAA
AAGAGCACCA AGAACTACTC
ATAAGAAATG 96 WO 2008/
TAAAACATGA TGGECATTCCT
TAACAGAGGT GAACATACAA
CCCAGCAACT CTCAAGITTT
TATCAGGTAG TCCATGGACA
TGGATCACAA AACTTCAATG

TMATSECANGP TIKEAAGATAAT MECTATRCERAG IACEIROT EOASSFDSAP
DRI SRR CERMETCIRITKS0IND

: g'@%’%\ éfi?ﬁl"fﬁ
*s QYKQLS

GETGAAT
Tty Sonmgre

GUTGAATRED Ac SOACEAET TAEKGFGRLD

GRERFENGT ALRIBCOATHKDAGRHYVEY SFH

THUAF GIOTAGALBEGNIET FATWNHRAKG

TIRATDICAR QY NCIRNEARRKSRPERRR
AEACSREEALAERACTACAAA

SEPKSRFAML
IFQKLNIFDQ
EEVKNMSVEL
SPAGAQEHPE
QQHMQIKEIE
LNETENTEQD
NVYCDTQSGS
GEFWLGLEKI
LGSHETNYTL
QLYCPESYSG
GIYWRPQSRK

TDT( 1( TTTT( ("JdDa( "(I'TT(171 T( al ABTTT T(
(anKN@%-@'E TA(:Q(BAA@\'WHK%}'WWV@WFDSAP SEPKSRFAML
CTAATTATGT TTTACGAATT ; TKGQIND IFQKLNIFDQ
L s : TLQVKN EEVKNMSVEL
CAACAAACAT  TATATTGAAT AT.OH LTNLIL SPAGAQEHPE
CACGAAACCA  ACTATACCCT do L-BAgAFéQYKQLS QOHMQIKEIE
GCAATGICCC CAATGCAAT( koA RNALATKST @ RTTPPLQ LNETENTEQD
GITTTCTACT TGGRATCACA nAASKAAARAGRACASTIVCAALPRNSQGF NVYCDTQSGS
TGTCCAGAGG GITATTCAGH eAGLCIHBED G5 OPEOTWECGATEXGFGRLD GEFWLGLEKI
AGTGTGGAGA AAACAACCTA YAATTZSNAAATRLETARERAAKEY VEYSFH LGSHETNYTL
AAGAGCAAAA  TCTAAGCCAG HXERERSAER /63 LREHFDIMA T8 JWNHRAKG QLYCPESYSG
TCGAAGTCTC  AAAATCCAAG chf W%&éﬁsmmm GIYWRPQSRK
CCAAAATGTT  GATGCATCCA %&@
ATI“I\AI'\'T'I'\AI‘\ ATTT AN A AT A A 'T'I\I\I\I'\I\'T'
Tm P AT T AP NSSFDSLS PEPKSRFAML
AATG DB%MTﬁLM{@@T ﬂ TKGQIND IFQKLNIFDQ
SFYDLSLQTS EIKEEEKELR RTTYKLQVKN EEVKNMSLEL
0 3 NSKLESLLEE KILLQQKVKY LEEQLTNLIQ NQPETPEHPE
VTSLKTFVEK QDNSIKDLLQ TVEDQYKQLN QQHSQIKEIE
NQLRRTSIQE PTEISLSSKP RAPRTTPFLQ LNEIRNVKHD
GIPAECTTIY NRGEHTSGMY AIRPSNSQVF HVYCDVISGS
PWTLIQHRID GSONFNETWE NYKYGFGRLD GEFWLGLEKI
YSIVKQSNYV LRIELEDWKD NKHYIEYSFY LGNHETNYTL
HLVAITGNVP NAIPENKDLV FSTWDHKAKG HFNCPEGYSG
GWWWHDECGE NNLNGKYNKP RAKSKPERRR GLSWKSONGR
LYSIKSTKML IHPTDSESFE
hANGPTL3T 4 MFTIKLLLFI VPLVISSRID QDNSSFDSLS PEPKSRFAML
DDVKILANGL LOLGHGLKDF VHKTKGQIND IFQKLNIFDQ
SFYDLSLQTS EIKEEEKELR RTTYKLQVKN EEVKNMSLEL
NSKLESLLEE KILLQQKVKY LEEQLTNLIQ NQPETPEHPE
VTSLKTFVEK QDNSIKDLLQ TVEDQYKQLN QQHSQIKEIE
NQLRRTSIQE PTEISLSSKP RAPRTTPFLQ LNEIRNVKHD
GIPAECTTIY NRGEHTSGMY AIRPSNSQVF HVYCDVISGS
PWTLIQHRID GSQNFNETWE NYKYGFGRLD GEFWLGLEKI
YSIVKQSNYV LRIELEDWKD NKHYIEYSFY LGNHETNYTL
HLVAITGNVP NAIPENKDLV FSTWDHKAKG HFNCPEGYSG
GWWWHDECGE NNLNGKYNKP RAKSKPERRR GLSWKSQNGR
- LYSIKSTKML IHPTDSESFE GHHHHHH
mouse Angpti3 5 TCAGGAGGGA GAAGTTCCAA ATTGCTTAAA ATTGAATAAT

95




GAGAAAGCTT GAGAAATAGA TTTTTTTTAT CTTAAAGTCA
CTGICTATTT AAGATTAAAC ATACAATCAC ATAACCTTAA

W73 UGT TTACATTTCT CAATCAAAAT TCTTATAATA

CTATTTGITT TAAATTTTGI GATGTGGGAA TCAATTTTAG

ATOCCTCACANA 'I'f'"l'l\f"l\'l"l'l\'l'

ATOAATACC TOAAC

TATT

PCT/US2007/025080

T AT U7\

R

YDLSLRTNEI

TFVEKCQDNSI

GCTAAATAAA
) CATATIGAGCT
ANGTAQTCTTG
AAATACAGAG GACTAGTAAT
TAGTATTAAT TTCAAAACTA
TGTGTAAAAA TCTGTAATAC
CATTTTGCTA CAAAATAATT
ATTTATTTAT GAAACCTAAT
ATTAAAATAA GTTCGCTGTC
TACTAAGTCA CATTGACTTT
N - MANGPTL3T 7

SLKSFVEQQD NSI RELLQSV]
LRKTG QEPS  ENSLISSKSRA
rN - hANGPTL3T 8
LANGLLQLGH GLKOFVHKTK
SLQTSElI KEE EKEL
SLLEEKI LLQ QKVKYLEEQL

TSI QEPTEI' S LSSKPRAPRT]
MANGPTL3 SP1 9 H
hANGPTL3 SP1 10
WO 2008/ 073300 HCT/ US2
SRVDPDL SSFDSAPSEPKSRFA

o T

KEEBKELRRT]

DQDNSS

Sl e
AGAGTGGA

BROES

2 .
@gﬁ%mmm

TGTCTAC
RRTTYK| L QMNEREN-Malceh NSKlrEaATTCARC AcCGearAGA
TR ITENRE & PEIRENT SlalcaTecea aaacTACGAA

ARFIRTCETCARCEACACGNG DR TATTTCAG
NPT TIRA CACIUEAT ST BRCCTATCAC
TESBRETARAT CERPRGATA RGUACCTAAG

AAAAAAA

SAGGAGGTG
% TGAGAGTC

AT

TAAATC

GACTGCT

TCCTTTTTGT
TCCAGACCTT

Wﬁ%ﬁ%A@F&W@E‘CAGAGCCA AAATCAAGAT
TTARSACT T cAAATECAGRAATTTTAG
TEINCAGITC cFTAVAAEET MBAAAGATTT

CGAATGGCCT
TGTCCATAAG
ARGCTCAACA
TTCGAACCAA
AAGAACTACA
AAGAACATGT
TGCTGGAAGA
TTTGGAGGAG

Taeeecrcace

o
SRVDPD A@E@&@SEGMEM@@AAAAGTT TTGTAGAACA
VKI LANGLLQ LGHGLKDFVH &JAsGRtMN ke€xdiNcEO@SkeTccTcca GAGTGTGGAR
G802 QUANNE EA MAGWEME | INBACAGCAC ATGCAGATAA
KLESLLEEKT ALQHKVRALE EYIARNLAGASPRAXGGACGEFPERAFERAARGACTG GTATTCAAGA

et R S

e

AAGAGCACCA
CAGAAAATA
CTGCCGTTTA
CACTATTAAA
TGTGATACCC

KDL LIQTVEDQ MQeNErSQeAEITENQITRRAGAATTT TGGTTGGGCC

EPKSRF

AR ISR ATAREE

GTTACTCAGG
AAACAACCTA
TCCAGACCAG
AGAGCAGAAA
GCTCCAGCCC
CAAAATAAAA
GATCACTGTA
CTTGAGAATT
AGATCAGATA
TTTTC

TGGCTGGTGG
AATGGAAAAT
AGAGAAGAAG
GCTCTATGCT
ACCACCTAAG
GATCAATAAA
GTAATCTGGT
GAATTTCAAT
TCACCGAATC

A

ECCTe %
G
E GTCCAGAAA

TGGAATGACA
ACAACAAACC
AGGGATCTAC
ATCAAATCAT
AAGCTTCAAC
TTAAATATTA
ATTAAAATTT
TAGGTTTAAA
AACGTAAACA

TARRAGERMNE RTANMKHPG: RITECHHMHAGEH-TAACTACAT
PKSRFANE'UBQRNEW\I@E‘E ACRRSE. ACTE

CAGCAAGCAC
GAAACCA
TATCCC
TCTACA

TATGTGGAGA
CAGAACCARA
TGGAGACCTC
CCAAAATGAT
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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D 42 --E91 peptide 12

DVKI LANGLLQLGHGLKDFVHKTKGQ NDI FOKLNI FDQ  SFYDLSLRTNE

W@XHSMIBE0 peptide 13 Q
RTTSTLQVKNEEVKNM 192-

NDI FQKLNI FDQSFYDL SL RTNBPEEEEHEL625080
L 141 peptide 14

T INLLLLIXLLITNINT T U1

S117- S16 pepti del 15 SV
SPAGAQEHPEVTSLKS E - Q
EEQLTNLI LSPAGAQEHPEVTS
F 167 -L 216 peptide 1
FVEQRDNSI RELL QSMEEQYKQ
al92 -D 241 peptjide 18
HMVQ KEI EKQLRKTA QEPSE
4.7.1 heavy chaijn 19 M
VKPGASVKMS  varifabl e r
GQGLEW GYF NPYNDGTKYN
ELSSLTSEDS AVYYCQAREGD
heavy chain 20 H VQ.QQ
vari abl e regi on [YVMHVW/
EKFKGKATLT wi t hout si
AVYYCAREGD YYGYHDYWEQ
chain 21 MEWSW HLFL LS
vari abl e regi on |CKASGY]
NPYNDGTKYN EKFKGKATLT]
AVYYCAREGD YYGYFDYWEQ

CVM-WKKP GQGLHW GYI

signal GITLTVSSA pe ti
MEWSW FLFL LSGTAGVHSE

ENFKGKATLT SDKSSSTAYM
YYGYFDYWEQ GITLTVSSA

regi on CKASGYTFTS YVMHW/KIRE G

l KEFEEKE]L RRTTCTI] JICNIEEN /) AN /I NCWKIL ECi 1L - IWTAL VAWInY.N|
I_\‘ VINTNL LV T\

3 Eﬁ@%‘z € Uyeav N CCATTTA
AG! GCZ 'I(éTX ATCAGA
PeRtal:E8AHD CTCAAGTTTT TCATGTCTAC TGTGATGTTA

1S EEXAANDE Rk A SEREMERE SQ ceaaTaca
7TGGATCACAA AACTTCAATG AAACGTGGGA GAACTACAAA
| SOGEVEIKE R QT RET GRQERSENSLICETTIEaCC
TAGAGAAGAT ATACTCCATA GTGAAGCAAT CTAATTATGT

I\H@gf’(wpﬁ’fqﬂs@ G HQEWE%‘CAAACAT
T ARPETE €T CGARACCA
“TATA ¢ : % GTAATGTCCC

P

T GTTTTCTACT

e

TGTCCAGAGG

© CTTCAAC
R ENON G &I B TS I claTorkc AGTGTCGAGA
SGRIch A MGRCASMOYRALKASENdA2RSe Ancaceanan
KR A GAIEREASEA GAIRY MOGITMNICT TGGAAGTCTC
APHATSESSSTRVIRICEC S STESHIISAA CCARAATGTT
BIFCATSSBAACRRATIEHE APABCTITRA ARFAACTCAG
CIASVLSEA/ TYRPELBTRMS CCTCATTC

T TT AAATCCTTAA
3 TAT CTTAAAGTCA
[GTCTAT TCAC TAACCTTAA

fehhled M Arda rdT C‘BAXT@ i TATAATA

E VQLQXSGPEL VKRGASVKME1aAGEMTFrinAtaiTred | R TER@HGRR TCAATTTTAG

NEMAINDEEEENT E R EGHAT [RATCAATAGE TGAACTTATT

|SDKSSSTAYM ELSSLTSEDS |AAARYEAREGDTYNVGYEEDMANBBAT WAGAG LACTTTTATTT

d@Z\A@AQGq_A'Ih §a GARET MAZRTCACAA CTTTCCCAGT
TIEeR QWI\TSA%TF”&W@CTTGACT

TTAAATGTTG
GCACAGAGTA
TTTTTAA ACTGATGCTT

CATTTTGCTA CAAAATAATT TGGAGTAAAT GTTTGATATG
ATTTATTTAT GAAACCTAAT GAAGCAGAAT TAAATACTGT
ATTAAAATARA GTTCGCTGTC TTTAAACAAA TGGAGATGAC
TACTAAGTCA CATTGACTTT AACATGAGGT ATCACTATAC
CTTATT

N-mANGPTL3T |7

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 8

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 9
region

EPKSRFAMLDDVKILANGLLQLGHGL

hANGPTL3 SP1 10
region

EPKSRFAMLDDVKILANGLLQLGHGL
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4.9.1 heavy chain 24 E VQLQRSGPEL VKPGASVKMS

CKASGYTFTS vari abl e regi on YVVHWKQKP GQGLEW GYI
WORBIDGBHYN ENFKGKATLT SDKSSSTAYM EFSSLTSEDS PCT/US2007/025080

AVYYCAREGD YYGYFDYV\GQ Wi t hout Si gnal GTTLTVSSA

ic T S sr&%‘b SFDSAPSEPKS GL
STy A\ Ba S
YVMAVWKCQKP GQGLEW GYl NPYNDGTKYN EKFKGKATLT SDKSSSTAYM
HHBSES AVYYUAREGD | coxisensli9Londo b ENYNZRc &N FYkS#x FpQ
98 WO 2008/ 073300 PCT/ |Us2®agLl0@&080 heavy chain 26 E
VOLOOSGPEL VKPGASVKMS CKASGYTFETS vari abl e reqion
M@@t@& 35V NPEDETHRONYF R CKATA TNE I KEREKERR UuS
W t hout SDKSSST YM ELSSEWE%’WEGD YYGYFDYWGEQ

ide A -7 4 1:--1] . r 07

&b peptide: T 1 W T %EEQWTTSHLW@WWEI@SM%EE
CT/,TT.ITrrn +. 1 | [dil I G1 f,ul

Ty Jd16 1 = T BT AT T V
kg k théregl o?SC%%%E%@%H%VR&EE&LW%
SRLHSG\/PSR FSGSGSGTDY| SLTI SNLEQE DI ATYFCQQG
wpg;%épt,dmL TR 2. E}igmNgiﬁspﬁammpﬁ‘@r@KbW
SASL I SCRAYQDI SN vewEE@isk@.seegi on FLNWQQKPD
GIVKLLI YYT SRLHSGVPSR IFSGSGSGIDY w thout signal
IE{-BNE peptide ATYFRQG NIV ERRIES IREL FA VEERFKOLS@RHNQIKETE
4.8.3 Iight chaijn 29 MESAGFLELEPEEEEQE RCE IQ\/ITQTTSSL

\I'JV‘I ahl o rlaa ng Cg ACSODL NN AV4 MNAVYOOXK P

VKL |Y9?P‘i#& Sa¥bsr %%E Dﬁvﬁg_‘iﬁ’ drRerTTERLO

DI ATYFC@S NTLPFTFGGG 8.3 light chain 30 E

W %-EWQWMF'N'\'Lé(@fAJG@ﬁé@ VOBGHSHPEL VKPGASVKMS
ﬁ? KLL A ROKS! [QYGL AW IdTe WipYNDGTKYN
signa KQE DI ATYE@@MLE&E&TW KILESKIREDS AVYYCAREGD

peptide 4. 9. 1 I | ght C hfa¥ ¥& YBRYWARSATIITUEEA | L CFQGARCD
L QVMITQITSSI _SASI € l_| variahle regi an SCRASQD RN

V. KM haivKL 120 YT [SRIVQBRRASSRL VKBGASVKMS CKASGYTETS

variable region YVMHWVKQKP GQGLEWIGYF NPYNDGTKYN EKFKGKATLT
SDKSSSTAYM ELSSLTSEDS AVYYCAREGD YYGYFDYWGQ

wﬂhgut signal GTTLTVSSA
peptide
483 heavy chain 21 MEWSWIFLFL LSGTAGVHSE VQLQQSGPEL VKPGASVKMS

CKASGYTFIS CVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD
YYGYFDYWGQ GTTLTVSSA

variable region

4.8.3 heavy chain |22 E VQLQQSGPEL VKPGASVKMS CKASGYTFIS
variable region CVMHWVKQKP GQGLEWIGYI NPYNDGTKYN EKFKGKATLT
SDKSSSTAYM ELSSLTSEDS AVYYCAREGD YYGYFDYWGQ

W|th9ut signal GTTLTVSSA
peptide
4.9.1 heavy chain | 23 MEWSWIFLFL LSGTAGVHSE VQLQQSGPEL VKPGASVKMS

CKASGYTFTS YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
ENFKGKATLT SDKSSSTAYM EFSSLTSEDS AVYYCAREGD
YYGYFDYWGQ GTTLTVSSA

variable region

4.9.1 heavy chain | 24 E VQLQQSGPEL VKPGASVKMS CKASGYTFTS
. : YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN ENFKGKATLT
variable region
SDKSSSTAYM EFSSLTSEDS AVYYCAREGD YYGYFDYWGQ

W|thc?ut signal GTTLTVSSA
peptide
heavy chain 25 MEWSWIFLFL LSGTAGVHSE VQLQQSGPEL VKPGASVKMS

: . CKASGYTFTS YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
r

variable region EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD

consensus YYGYFDYWGQ GTTLTVSSA

98



FSGSGSGIDY SLTI SNLEQE DI ATYFCQQG NTLPPTFGGG TKLEI KR
4.9.1 light chain 32 D | QUIQITSSL SASLGDRVTI

WESRABBIRN vari abl e regi on YLNWQQKPD GTVKLLI MYIVUS2007/025080

SRLHSGVPSR FSGSGSGIDY wi t hout signal SLTI SNLEQE

| ATV COOY Y NTLDDTITECOCA T CLIKD nant 1 Ao Lokt clhar

I\ IFW INTLT I |1 L' I v IlcmsI&TFTS
v ??I FI’ glgnNBSA GL 1'3 DGTKYN EKFKGKATLT
A .regi pn consengdtsT B PNp § LANMYEEIIYB vveyrpYweg
CTORGaNSYS WItRUISGV/PSR | BSESGSEIDY - SLTI SNLEQE
DEIgMIHTERGTENTL PPTFGGG | TKLEI KR 1i ght chain variabl e 34
D J7QVIRGRTTEHSELN SASLSPRVT| MSCRASCIN XINCFEITROD TDITSETEUS SASLGDRVTI
N AISEHERORTVKLL! YYT SREMSQUPSR FEBSGSEEET VKR T FUSRLESGVPSR

si gnal SLTI SNLEQ
peptide 4.7. 1 he

FaWalWAY

E DI AT
avy ch

YE KA SPTFYGECH | IATKFEQQG NTLPPTFGGG
Al [ 5<RGYTFTSYVI\/H CDRl 4.7.1

"‘T'I/VF\II:

oL\ L

\Jllul II \JU I

Rt
coatia ONCDR1
VVRIPSWIRIIPINEKFK
BEeptideyFDY  CDR3

9 EyovESY
ELVETT

I\IDXIZII\I

&
4.8.3
G CDR
99 WO

F

éii’é]‘fcn i £ ,gié“b‘b&SN
GV k1 RCcvpsr FseseseTDY

s
W

ﬁﬁl\"sYILﬁ 'D@A CQQG NTLPPTFGGG TKLEIKR
? 4.8.3 heavy chain 4

2008/ 073300 PCT/ US2007/ 025080

14 9.3 ligieteshaii hal
CVexiidblé 2egibhPYND
A7 Vr-T1VW(VF

CDR3 4.7.1 Iight

n241 G
GTKYNE
nv r.

chai n| 4

CB. IDMA@ETABL SASLGDRVTI

qusc;lsp%fL% SNLKQE \pI_zs,;rggc_Q_Q_G NTLPPTFGGG
HERKBQDI SNFLN

4.8.3 light chain 30 E IQMTQTTSSL SASLGDRVTI SCWASQDINN

variable region YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR FSGSGSGTDY

without signal SLTISNLKQE DIATYFCQQG NTLPPTFGGG TKLEIKR

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

CDRS3

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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CDR1 4.7.1 light chain 45 YTSRLHS CDR2 4.7.1 |ight
chain 46 QQGNTLPPT CDR3 4.8.3 |light chain 47
W(V\@(EQDVWLN CDR1 4.8.3 light chain 48 YTSRLHXT/C&¥RRA7/025080
4.8.3 Iight chai n 49 QQG\ITLPPT CDR3 4.9.1 light chain

TP Lo
TTORLTIO

1 T\ Cirarir o1
Tﬁéﬁ%bﬂéght ain EYZTIFCTISﬁJ\wﬂ&LPPT CDR3 heavy chain
g&é@—@@l@ﬁi sensus—heavy chaln CDR2 54
ﬁﬂF’YﬂB@’TWRFK(ﬁ2conS‘éWJ§D%TM§ﬁWal n CDR3 55
YEDY conslensus |ight -chain CDR1 56 RASQDI XNYLN
chAskthsagy Chigiht o n CERYYSYFNTSRLHS consensus | i ght
c®BR3 CDR3 58 QUGNTLPPT consensus nouse ANGPTL3 59
SRYD SHAPAP [SRPKSRFAAMODDENAINL ANGL  S17_D240
L@gﬁ KDF VHKTKGQ ND | FQKLNI FDQ SFYDLSLRTN
B T STRVRN EEARNNSVEC NSKCESCEEE
A gbﬂE@T | L SPAGAQEHPE VTSLKSFVEQ
“ |l B W S\VIEECVI/ﬂ < J/EI E I/@F\)I/\TG $
NSHGER EBaRNprTITHP O | QD human ANGPTL3 60 D
PRESCDS| S PEPKSREAM VKL | ANG
4.8.3 light chain 47 WASQDINNYLN -
CDR1
4.8.3 light chain 48 YTSRLHS
CDR2
4.8.3 light chain 49 QOGNTLPPT
CDRS
4.9.1 light chain 50 RASQDIRNYLN
CDR1
4.9.1 light chain 51 YTSRLHS
CDR2
4.9.1 light chain 52 QQGNTLPPT
CDRS3
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
g17.p240 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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D20- P243 LQLGHGLKDF VHKTKGQ ND | FQKLNI FDQ SFYDLSLQTS
El KEEEKELR RTTYKLQVKN EEVKNVBLEL NSKLESLLEE
WKRAOBQQEMKY LEEQLTNLI Q NQPETPEHPE VTSLKTEVEK —PCT/US2007/025080

QDNSI KDLLQ TVEDQYKQLN QQHSQI KE! E NQLRRTSl QE
G S SSKP-RAPRTFREEOH lg% MKE 1S E—AN
BKNANGL LOLGHELKDF VFKTH
208073300 PCT US200 7025088 ESEYEES
%KE!ZELR RTTSTPOVKN | EEVKNM  9P2- KLH 62
ERMKT LANGL L Q] ddei £5SFL8 oL Ivea vyL o @r tKEs3 PG T LHPSQTLTLT
%_gﬁéﬁ% IVPAYVLSQ VEEEESERG rAlAPSORCT EFCRGLENLG HIWWDDHKYY
' /YY | 1\ GGPSGRETL YSRDSSKHQVFY ¥R ARVDFAD [TRRYYCARLE

vari abl e reg| on NGVL KSRETEF BB SKROVESA’RI ANVDTAD
TARYYCARLE  TGTGEAYWGD GILVTVSAA 5. 35 heavy phm n 64 Q

~

VIxBeanCEhaIRPSORATLT | GoFNCESERT HPS%W@%; EEENE VLKSRLTI

FariaIBeBRMPSCKELEW.G d@gﬁé@
svithoat SIGKBESKKQYF LRI A TGFAYWGQ

GEPYNAYSAA pepi de 5. 50 heavy chain 65 MOWSW FLFL

5358 ML QLBGPEL | YIKRPSASYKL S.scracviadll @QL@gGPEL VKPGASVKIS
TedldnY YMWWWKQSH | GESEENFCD)] YYNRNIRKISH| §BELEWIGDI NPNNGGTIYN |°

KFRGKATLT VDKSESTAYM| BKFSHPSEDS/DAYYYRAR PY/FSLTSEDS AVYYCVRLPW

YFDVWAGTGIT VTVSSA 5. 50 REEIEFChaI 88 E VOQLQQSGPEL

\IKDGASVKL S CKAS CETETFDvariabl e r nml n—YYMNAWKOSH

PN YO T .1 T VTNV UV TN

&) BORAFNAPNNGES! YN §1‘ ASGRTFID
EEF@EWS:EQQ”AVYY CVRLPW EL ‘éﬂ* A\%hr%ﬁ PW %gsgg?gﬁ
withgghsigept i de | 5. 35 Iivgagspphal n 67 MRCLAEFLGL
pebWMiE¢GAlI G DI VLTOSTPS | VPVTPGESVS vari abl e region
B3R5t ThaiOSNG 671 YW FROREBOSPQVLKE NRVEKD IVISCYPERNSES GESVS
CeHAVE e BlonSRVEAEDVGV | FREREFHSEY PSNETRIABT REIRPEREP S L EYRMSKLA
i ght chain 68 D VLTQ;?@?W@@%FTWEVGV YYCMQPLEYP
DSNG TYLYW var | abl e 1 &GF&if ﬁEﬁéﬁéQSPQ LLI YRVBKLA
CA\/MDNRECAC M CETACTI DI I'WYER 3 WU T S-SV T - W= CION /AN /\L

tehain—c 1'68° 'I‘{jé‘i'Ps :\}M?GEsﬂ‘évté'&ﬁéék’é’LL DSNGITYLYW
meglor?TFGA@KLE &% RERLY 08,1 yRMSKLA SGVPDRFSGS GSETAFTLRI
without signal SRVEAEDVGV YYCMQPLEYP FTFGAGTKLE LNG
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 A

5.35 light chain 77 RSSKSLLDSNGITYLY
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5.50 |ight

PVSLGDQASI
W QHBORSRKL

chain 69 MKLPVRLLVL MFW PASSSD VLMIQrPLSL
vari abl e regi on SCRSSQSI LH SNGNTYLEWF
LI YKVSNRFS GVPDRFSGSG SGIDFTLKI S RMEAESLGVY25080

YCFQGSHVPY TFGGGTKLElI KR 5. 50 ||ght chain 70 D
\/I TOoOrpl <l D\ /T (ad| e/ nlala/a’'«/ NI ahl oo
\'J T I T VO JT u\/I\sJOWI | ) | Val I U._LH C I CU |
&I YLEWE | (YD('mDKI LYKV SNRES GV/PDRESGSG
ZEAbrighkeRaiRVEAED®VY VIESEVPY TFGGGTKLE!  wi t hout
sSCBRA SG peptide 5.3 heavy chain 71 GESINTEGAVG
CDRS lighBeh&ieavy [cT@i n [MRBYEVWRRIDHKYYNGVLKS CDR2 5. 35
heBRB chain 73 LETGTGFAY CDR3 5.50 heavy chain 74
Lg—5ﬁ'ﬁ MYMRINCDORY &0 50 hessog1cieicRTYEE DI NPNNGGTT YNQKFRG
.50 heavy |chain [f6 LPWFDV CDR3 5.35 |ight
96 @Br\au_ﬁ\ia TVietrrasd T WO 2008/ 073300
%Qg 6 0250d40° ' CORL 5. 35 Iight chain 78 RVBKLAS
35 +i-ght—ehai-A—FO-MDLEYPET —\AM—J-5-50—+-ght
chaPrioBbehaiacs| LHERaNTME DR 5.50 | i ght chain 81
. g
KBRS cDR2 5050 light chain 82 FQGSHVRYT _CDR3_
moutant 1183 APKSRIAM DDAAKSRENEDDVK FABFLLOLGHGL
mutant 2 84 EAKSRFAMLDDVKILANGLLQLGHGL
mutant 3 85 EPASRFAMLDDVKILANGLLQLGHGL
mutant 4 86 EPKARFAMLDDVKILANGLLQLGHGL
mutant 5 87 EPKSAFAMLDDVKILANGLLQLGHGL
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 lsaqggrpaqp epprfaswde
; mnllahgllg lghglrehve rtrgglgale rrmaacgnac
(ACCGSSIOn6NO' qgpkgkdapf kdsedrvpeg gtpetlgslg tglkagnski
NP_06560 ) 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
ion No. mnvliahgllg lggglrehae rtrsglsale rrlsacgsac
&6‘30223275) gqgtegstdlp lapesrvdpe vlhslgtqglk agnsriqgqglf
— hkvagggrhl ekghlrighl gsgfglldhk hldhevakpa
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mut ant 2 84 EAKSRFAMLDDVKI LANGLLQLGHGL mutant 3 85
EPASRFAMLDDVKI LANGLLQLGHE. nut ant 4 86

WERKSRFRAM_DDVKI LANGLLQLGHE. nutant 5 87 PCT/US2007/025080
EPKSAFAMLDDVKI LANGLLQLGHG. nutant 6 88

:DVCDI\I\'\A DO\ NCL 1L OY
g N el rlp'e'n‘f'atgaﬁvdnahﬁ"gsr lhrlprdcge lfquvgergsg:

EPKSRFAAL DDVKI LANGLLQ.@-E; dggwtvigrr hdgsvdfnrp
EPKSRFAMADDVKI LA N&quykawdaﬁﬁgé@rlgﬂe kvhsitgdrn srlavqlrdw
EPKSRFAMLADVKI LANG.LQLGidae1 MdlsAkh1ghkdP@y slgltapvag qlgattvpps
EPKSRFAMLDAVKI LANGLL QUG Evpf stitdanhdiZr8kn cakslsggww fgtcshsnln
EPKSRFAM_DDAKI LANGLL QLGHEIE s hetoamtk 1kK3a9fw ktwraryvypl gattmligpm
EPKSRFAMLDDVAI LANGLLQLGHE2asnmut ant 14 95

EPKSRFAMLDDVKI LANGLQIGHE.  nmutant 15 96

ERKGERE ANGPYKY AAN@I. QLIGRRBEPPRIAAWG AEMNLLABGL LQLGHGL
%’IK$EG@|M:1DDVKI LAAGLLQUGHG. nutant 18 98

KeEh ANRGPYRE L AN - LG KIerrmadma RinvIAHEEL QLGOGL
J'?EE DDVKI LANGALQUGHG. nutant 20 100

NN\ A1 | NEOL-A Y 7=l + + o4 4-0 4

KSREFANVEDDBVK INGL AL mutarit 21 101
EPKSRFANLDDVKILANGLLALG?EL mut ant 22 102
EPKSRFAMLDDVKI LANGLLQAGHG. nutant 23 103
EPKSRFAMLDDVKI LANGLLQLAHGL. rut ant 24 104
EPKSRFAMLDDVKI LANGLLQLGAG. nutant 25 105
EPKSRFAMLDDVKI LANGLLQLGHAL nutant 26 106
EPKSRFAMLDDVKI LANGLLQLGHGA nmouse ANGPTL4 107
nr capt agaa | vl caat agl | saqgrpagp epprfaswde
(Accession No. mml I ahgl |l g I gggl rehve rtrgqgl gal e
rrmaacgnac NP 065606 qgpkgkdapf kdsedrvpeg gtpetlgslg
t gl kagnski qgl fgkvaqq qryl skgnlr ignl gsqidl | apthldngv
dkt srgkkl s kntqgliglts nathl hrpar dcqgel fgege
rhsgl fqigp | gsppflvnc entsdggwv iqrrlngsvd
fngsweaykd gf gdpggefw | gl ekmhsit gdrgsqgl avq
| gdwdgnak!l | gf pi hl gge dtaysl glte ptanel gatn
vspngl sl pf stwdqdhdl r gdl ncaksl s ggww gt csh
snl ngqyf hs iprqgrgerkk gifwktwkgr yyplqgattl|
i gpneat aas human ANGPTL4 108 nsgapt agaa | i caat avl
| saqggpvgs ksprfaswde (Accession No. mvl ahgllq
| gqgl rehae rtrsqgl sale rrl sacgsac
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NP_647475) qgtegstdl p | apesrvdpe vl hslqgtqgl k agnsriqqlf
hkvaqqqr hl ekghl ri ghl qsqfglldhk hl dhevakpa 102 WD

WQQO®8HBBBO0 PCT/ US2007/ 025080 rrkrl pemaq pvdpeltioszn7/025080
| hrl prdcge | fgvgergsg | feigpggsp pflvncknts

%{g}gém‘ grr hdgsvdfnrp weaykagfgd phgefw gle
drn srlavgl rdw dgnaell qf s vhl ggedt ay
sl gl tapvag gl gattvpps gl svpfstwd qgdhdl rrdkn

caks| sggwnbgbelohanantibadiwthas bimais to AN &GPIILBvand neutralizes at
ktwrarvvnl aattnmicmm aaeaas nouse ANGPTL4 109
QPEPPRFABAsbenRiacivty of ANGKIL3.sp1 re i on human

10320 20583300 A RS b, o iy I iorRetha

monoc| onahtibody soalynduset mbnadienabamtitigeiil 3 and
neutralizes at |east ope activity of ANGPTL3. 2. The
mondcl oni!?'edﬂf’ﬂ%a?alo?mtqog?’rﬁff,Ya'U%?e'r‘@Fﬁrec"'h thegnociang
ant| bOdyarﬁb@dWEUa':'ﬁu PRiInoBdnaPaAbody. The

I body of cl

nonocl onal ant alm 1, wherein the nonocl onal
ant #body The raohoctenabantiboslysfataiad 1,awheteinyhe morpglonal

oot body antiBaty Brs huliartrPbRERnah iRy (55 Tho o O
nongel ongheadibhd8ieiarintodlyf blaith el Whardim theirocinall

anti body decreases the |evel of at |east one serum
li pi d i nantibedy decrepises g irvebahat lgast eoepesimdipid i wvo.

SR ARG DR
59. 7. Thptibodpbinasab amépitspiyolANCIRILS Aavinheheaminbacid

nonocl onal anti body binds to an epitope of ANGPTL3
havi ng tﬁeq%ﬁl%ota%ié@ IRBUSRe of SEQ ID NO 60. 8.

rondt onle Eap SRR QIR WAEIEH Tné fppcipna
havi ng t hetibodybinasitd 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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sequence of SEQ I D NO 9. 9. The nonocl onal anti body

of claim1, wherein the nonoclonal antibody binds to
waeoosprope of ANGPTL3 having the amino acid BETUSINOE025080

of SEQ ID NGO 10. 10. The nonoclonal antibody of claim

ghaw&e\r/::r rlﬁg»ngg %%Lae@hcbq clﬂgf?r?ﬁew?\n‘ﬁé gﬁég?qpoc onal
.sequence d?ﬁleEchP\d\Qes?éJhééW @hélh%habléaﬂdgldfﬁéd)thgmg the

region conprising the amno acid sequence of SE
NO 28. Eminglacideaaderseart QO BHHW: @4 andadight chain variable

wher el BEEARGLA0AL @ hTIROCOIRIdREHBEGIINO: 32

chain va ronTconprisin am no ac

sequaice Te fbRotiendCantiodynof @laim ghivhekein mhecmoraidlmal
regi on conprising the am no acid sequence of SEQ |
NO 30. W@OQDCQUMISw@Bb@aWQBZ/@O?P@z@@w cqrﬁprlms the

~ |
onoc oggag(%.ﬁgltrdcgaégg%e%n b p@g %gg ﬁ&“s Igﬂf‘eﬁélﬂr@nable

cog‘pr | |S| rrggnbhe:ompmmngzﬂme elrmwaemb&quenﬁé@flSE@lﬂD NQ: 68.
and a light chain va | e ion co ri.s

ani A¢- acildesBLNeriosaLan '&Q&M ‘Efe ?'n'ﬁﬂ% monoclonal
monocl Ong%ntlBBHY *&Bﬂ'g)r%fes“d ﬁéé@ylché(m%ﬁhﬁlet f&@jion comprising the

nonocl on rises a heavy chai'n variable
regi on cmno:am@sehuenthEélejN&@ﬁemm@adlghsebgamwanable

NO 64 and a |ight .ch bl i i
e o odouBr s RbuE e PSR sdlgB o 3SEGE N: 70
noNnggl, onFtheambhBernaPantibddydflclaih el Wh@réuhethérﬁmrdcqmedl

anti body conprises a heavy chain variable region
corrpr i s. wgtibpdy spariicalicbindsdg the samer emitape & atibady 4.7.1.

and I

a8 e eaiabRobel pAbidy B defi? 16 RRRESIA G ridHoclonal
monocl onaintnbody lspayifioallycbinidsitd thesame epitdpe amannbmyau 8.3.
ant i body speC| fical I}/ binds to the sane epitope a

ant ildody Thezmenocippa ARDORHIIIBIRT . WHETS &k}emortqc&?nﬁ'

1, wherei t

Cl el e g@gbgg}/ gg%gﬁggf?bm?!% éb QHQ%gﬁféeéﬁlfd‘;@#%HnﬁbW4 9.1.
mondél. onalhemmbnbokbyuabanntb@dwmﬂclawmr whereihdéheomowobors!

i boy SRBoH) Seaohtaly R BabERaaRTaERY &7 Sofpn 13151
1, vler eithe enoerRAGI aﬁ%odya@mamy me%.ﬁm&ﬁmdm@

to the sane epitope as anti'b
nmonocl onantigady l§§§9lfl@a"¥:b@|dmt9 thmam epltcms maaﬁbqﬁws 35.

ant inody @%%bkogﬁlnla}’aml@gdil ST 15 ABrER the Rforttional

ant ibody
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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20. The nonocl onal antibody of claim1, wherein the

nmonocl onal anti body specifically binds to the sane
wepiosomsoas anti body 5.50. 21. The nonocl onal Bet/UkmAY025080

of claim 1, vvherei n the nonocl onal antibody is an

t Th I | i. bady of
ol Pt 21 TherEPEPHopAG TGy B adm A vES HE wRropipnal
f ragnment anggodg@sa Fapofthgmaht.ant i body of cI aim 21
wherei n the nonoclonal antibody is a Fab fra

nmen
24. 26he Aomespolear! antibastythabspesiticallyaindg e GnPIh%

008; 0y 3 SoBRRHERIs 63alaR boht ERET bR forneavy

ant i bodycngmcécahpngés wherei n t he nonocl onal anti body

Is a Fab' fragnent. 26. A nonocl onal f';\ntl body t hat
speci fi cal 13) BNra@incRGideeguence as st fast heag ¢f SEQID

chai n and aN;jsg%tS%'éhd é%@ ggn the heavy chain

conpri ses: an“amno acrd sequence as set forth in
any one of [9EQtIdast bfe:anifiotaridSequendBas seb®rttbin SEQ ID
| east one amino_acid sequence as set forth in SEQ ID
Nos: 35, 36NOgndd 83’8 gé? | east one amino acid

sequence asg)Saf |dalf BHe 'd?nlﬁggcﬁdjsecyfe&\ce?’& séBforthnif SEQ ID

d) at |east one am no aci d sequen as set forth in
SEQ I D NOsNO$138429, amtl4@3; e) at |east one amino

d t forth i E 5
26 Se gt et bah e Bl Dt B selreio
in SEQ ID NQ®&s: 41142 7dnd 38d 73; or g) at Ieast one
am no acid sequence as set forth in SEQ ID

NOs: 74
75, and 76: e)mémsmonaearalnpum§e%@m¢%a$§e§fqth in3ER 1D

one activit 27. The nonocl onal anti body
of claim 26N0%m§§e| n’ hesﬁt_\avy chain conprises a CDR1

as set fortf) ate&Eddaiino 3bid seqUeReeas settforthdm SEQ D NOs:
SEQ I D NG 36 and a .CDR3 as set forth in SEQID NO
37. 28. The/ AP @hES: Unt i body of claim 26, wherein

the heavy chaifeast one amino acid sequence as set forth in SEQ ID
NOs: 74, 75, and 76;
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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conprises a CDR1 as set forth in SEQ 1D NO 38, a CDR2
as set forth in SEQ ID NO 39, and a CDR3 as set

wo e0o8l73300 SEQ | D NO 40. 29. The nonocl onal ane¢os007625080
clai m 26, wherein the heavy chain conprises a CDRl as

t t SE
SEGAID ndneaoheribRa bty dt dathad wfigein Y hekiybnain
43. 30. Ebmpraagtal @D&ﬁ @@sebmlm |ﬁfSE3®aDrN@671y\h_€ﬂIBRB as set
t he - heavg} chain r ses as set forth in

| DN SN BANQT2, ﬁ@ﬂt%CﬂB%EQSPUQ@ msaEOalﬁhQNO 73.

50087073368 ThesiRBaiAEos s Mifp 28 undiSih ¥fS heguy chain

ant i bodycofnpﬂbes 2 (ZBR1¥\$$gfltfﬁmlhha S‘%@}l% N@a?gia CDR2 as set
as bet Se?%?h i SRR Tmantza CORE a5 kP nsfa B Ro: 76.
for 5? ﬁg%é)r%&%aﬁa?ﬁmo%{g of% Q5h & tr%r‘ﬁéalfﬁ%ééiln

of C wherein n conpri ses
as set foon'ipnsesSEQ I D NO 74 a CDR2 as set forth in

SEQ ID NO 75, CDR3 t f 1 SEQ LD NO.
76Q 33. THY ﬁﬁ%g‘a'mrﬂﬂ'd aﬁﬁﬁm%aﬁgéﬂ”ogh% NE?FQ'D

the light qQeikno7¢9mRrdrkes7 téroan am no aci d sequence
as set forth in any one of SEQ 1D NOs: 27 to 34 and

67 to 70; W) at Iaagasne@m@narﬁq@sa@wen@eaﬁjeatf@rv@sms%m ID
forth in S and 46; c) at |east one

am no acid éﬁ't;%aasncﬁé? forth in SEQID NGCs: 47,

48, and 49;¢c ht st 6AS anfife a2t SequsHice & goiEfoeH iASE@ID
forth in SEQID NOs: 50, 51, and 52; e) at |east one

am no aci d NO§udhc#8.2anE48; forth in SEQ ID NOs: 56,
57, d 58; t
Porth in i) pitel B8 w6 M Badgice 26 SRR ASEaD.

- one am no ad¥Dd: 5eg5trared 88; set forth in SEQ I D NOs:

80, 81, and 82. 34. The npnocl pnal antlbod f cl
33, wher o 1P) AbIeRShQUS AR AL AGHSTES 85 epHPran S 1D

forth in Sﬁ%gDSéIQ-ﬂSa'},dggCDRZ as set forth in SEQID
NO 36, CDR3 as sef forth in SEQID NO 37; and
the |ight dhat leasbepeiaseinoadctibreqaencseas set foithi in SEQ ID NOs:
I'D NO 77,78, and 79; or
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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44, a CDR2 as set forth in SEQID NO 45, and a CDR3

as set forth in SEQ ID NO 46. 35. The nonocl onal
wa@pdoslomadgo of cl ai m 33, wherein the heavy chai nPCT/US2007/025080

conprises a CDR1 as set forth in SEQ 1D NO 38, a CDR2

) ? gr f ﬁti nngé%BEﬁ%%%Qi%Howgﬁﬁ%%?ﬁﬁﬁQt %’rﬁ%‘ﬁgc@ﬁ%ﬁ 3sse§et forth

a CDRL asnSEQIDNG: 49 SEQ ID NO 107 WD 2008/ 073300
PCT/ US2007/ 025080 47, a CDR2 as set forth in SEQ I
NO 368, dite moagm@naka@@odmftqialm a3 smberein the haavy ebaln

e " S esd YRR B e PR B PR s

a CDR2 agoaRin SEQ@ iD NO: £5Qridh BDR3as swrdorth GDBEC&ED NO: 43;
set forth in SEQID NO 43;  and the |ight cha

corrpr i sedind therighk shaigtcongprises a CEY eo aqbfortfsm SEQ ID NO:

fort has' n S&?P?@s@?@ﬂb% %e%o%%gsoha%l@@gg‘g set forth

of cl ai mBRSEQMEBMNDNS52.he heavy chain conprises a CDRl
as set forth in SEQ

SEQ3| b Nahegmonaslanal EEBdoGlam 5. WhsreIatks hBRKeehan

and i ¢
| n SEQ | Broﬁ%riéegm COH Qs%ggﬂgdgfﬁ%EQﬁBﬁﬁcég3sg Cf)P{Q 4 set

57, and dodDiRBSEQ H?étNCb ‘054, land a1 CEHES laB sna@form:n SEQ IMAIO: 55;

nonocl ona tib of claim 33 ein e, hea

chain ﬁ‘i‘ﬁﬂ Rgxw OpIPTiSGS 4 Qf?ﬁ{l ﬁ%&??'?'b'ﬂ\%%@? NO:
a CDR2 a%GSQtCDthéshsétrfoﬁE@\ ISEQED NG; 52N&h@ a@IBR3ass set forth
set forth in SEQID NO 73; and the Ilght chal n

conpri se$n§E@)FQNa@ 8%t forth in SEQ ID NO

e e AP S e I g
of clai ;ncaauh risl@ergécmlnDhﬁso lse?iqrtmhaEBEQ IDon |7S|ea @Dﬁmﬂs set
as set forth in t

SEQ 1D néorthyén SEQY! a0k B0 e 36 @ﬁ@ln Eoo No: 73;

' se0 | B 3t °’*5‘@§%2"‘7%"?%et Ehit1 RSt B LSRG oo

81, and F7CBFRBDRR assetfforthlin SEQ HBEQIOD78iCan®2.CAB3 a5 set forth

nDnocIonaI at specifically binds to

ANGPTLS3, §%:"$% %JI heavy chain and a |ight chain,

whergi Nt hbBBEIocRBRAMIbody 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 CDRS3 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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conprises: a) an am no acid sequence as set forth in
any one of SEQID NGs: 27 to 34 and 67 to 70; b) at

WO e@sH73me am no aci d sequence as set forth i nPCGEQS10D7/025080

NGCs: 44, 45, and 46; 108 WD 2008/ 073300

1 U200 3 e Bl SO 8 g

| east one am')@o4ac.hgi anvfigence as set forth in SEQID
NOs: 50, 51, and 52; e) at |least one amnoalngl_
sequence asd)sat loast pRejaminp@cidsequanceszs setiforthin SfQ ID

f) at Ieast e sequence as set forth in
SEQ I D NOs 56%{] andsgg or g) at |east one am no

aci d sequengje atiasebné @mihoiaticSk&udndsCas seBidrthdn, SE@JD
82; wherein the_antibody_neutralizes at |east one
activity ofN 187, anfh 58irpe nmonocl onal anti body of

cl ai m 40, :’Yﬂ%}sgéét Bhggm.agtac&h erk RS 58€RriRk ﬁ@ﬁoas NOs:

set forth as set forth
SEQ I D NO 73,78 mhda/GOR3 as set forth in SEQID I\IO

46. 42. The .nonocl.onal anti bo of cla [
the 1ot aimleSsE a8 S085eRueted Y <43 rofl i SEQYD NOs:
ID NO 47, g9 @ Ramasgset forth in SEQ 1D NO 48, and

a CDR3 as set forth in SEQ ID NO 49. 43. The
nonoc | whereiratite antiiodyf neutrglizes @t ledss operactivdy iof gINGPTLS.

c hacﬁE%z ris S%%'?F% b%’@é q‘?f |%\@ l(g 1\}‘/}%%59?{%% chfh

set fort Bohfpr‘réﬁ@d CDFI adget f#fth IRAIBSEQUDANOOAE| a CDR2 as set
ant i body of claim40, wherein the |ight chain

conpri seforth tCREQID NQ: 4% and a Q[gﬁbaﬁ [§9Nf9m56" SEQABRIO: 46.

?zr??t. n&gééh?ggﬂgﬁg@tﬁ@y o?hclaalﬁrrgﬁ%c onal antﬁ otcfhal

cl ai m 40comipeisesa CDE 1 agbét foiniti in SE@H@rN@eQ?aa@IBBZa&s set

Séeéb 1D Nortyis St NS4 203 LT Bs Sohrastit BEREID No: 40.
the § The MBASSIbAAPANtAYdY A RYaiRf 46 RhEeA? thevighitadhain

ight chain conprises a CDRL as set forth Tn SEQ
| D NO 8epmprisbRa @DRslkeas sebiorth inBERAD MOS0, 8 CDRR®S set

a ChRs a?or%e é&ﬁ fb Nb%slc? nQ aN8Dl§§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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47. The nonocl onal anti body of any of clainms 26, 33,

and 40, wherein the antibody is a nouse nonocl ona
w@nioshbmdge 48. The nonocl onal anti body of any PET/TEBOTE25080

26 33, and 40, wherein the antibody is a humanized

Cr8is200 He03B0RE abANthetl i A el 2613, gt 4qyherein

of Cl ai Mghe AntiBSdy R hdfanwhenetlonal &stitgtyl. body is a
human nonocl onal ant| body. 50. The nonoclonal anti bOd%er )
ein

of &By offhe mpnrgclgpal wlbosly@pfmw QdaiEIH26 3D anst +&oM

| Sle%eas eihé gﬁtlbﬁt}ﬁhe%ﬁgés aﬁ%?e&e%?a?l%ﬁﬁ%ﬁ# Eéﬁnh Mpid in vivo.

- 26, 533, a][Mé menomaﬁmmudmh@franymmamnﬂs 33 ad 40, wherein
epi tope o ANGPTL3 aving t e am uence of
SEQ | D Ndhe gotibagy binds t toa TN kaViag e, Amino

clainms 26, he antibody binds to

an epitope dgge%%@ %aw ng thebam no acid sequence

of SBQ | DhEdnofdclohal arftiteodyosfariyoofatlaiars 26,033, arfd 4@,ywherein
of clalnB 26, .33, and 40, wherein bod i nds

to an epith®pBLBPAN '3 ANLR! [9@5)6‘[ (Pfé&lgﬁ‘iﬁg'd l&%\{ € amino
sequence g@fq érBeNQS@Q |@4N0Tf6@ nmonocl onal anti body

of any of clal 3, and 40, wherein the antibod

bi n&8. t o The mpnodpeabantm@y'lo_f:aﬂya&fl ¢igim$ 26 233,rand 4@, \uKerein

of any  offe AR pIds 15 8 gl U AREFHA il e Bifno

SpeCI fi C@'cid’sé’cqtié?iﬁ:etéf SEe IDaNe: gpi t ope as anti body
1. The nonocl onal anti body of anéeof cla

26, 543, ~ Tine MONoARBALANIDANONATY Hoaginp a6 $3.caild 40, wherein

bi nds t

D1 s, LSS TBHE Sb A8 Pa SRS Faving g Bino
wher ei n abhﬁs@dmemmd}f $E)@deN®aI1Dy bi nds to the sane

epi tgpe anti bod nono

ant |5l§ody @ﬁpoglp}/\a gntﬁ%od%oSf agy o gq{amzﬁ)%v\#éra&qﬁo,t\ﬁgerem
anti body tﬁé’%ﬁh%b&@lsbé{mﬁéé]g%lﬁ@s e s etifopRasiantibody

anti body 1.31 nocl onal anti body of any
of clai m4'2.6 33, and 40, wherein the antibody

spe%in-i C211hleym*c%ingglsc’)naPantt}:) dsy POFe an%Pofthg'?‘nsa%aQé éjr'PodXO wherein
the antibody specifically binds to the same epitope 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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5.35. 110 WD 2008/ 073300 PCT/ US2007/ 025080 60. The

nmonocl onal anti body of any of clains 26, 33, and 40,
wob@se7Izod he anti body specifically binds to t heCHEAE07/025080

epitope as antibody 5.50. 61. The nonocl onal anti body

°, 8o Bl oty OB, 38 AR v
of cl ai Mg antbed\espedificalyBindotlythef sapewpitops asnarstitiody

fragnent, a Fab fragnment, a F(ab')2 fragment, or a
Fab' fra§fht. 63. A nonoclonal antibody that binds to

ANGRTL3 Lzes. : ol i3 wherei
AGETLs, THRPEHREBRar &Ryt §/BF o ISR 24 sk orfd 40, nerein
pept i deI m?mlt)@?y isrﬁtmgn?@cbcg/ fsagm?nt:et of StEQ | Df][\p _ ?
is at east at least 3-fo reater an.the affin
of BRe aﬁ@ﬁﬂﬁ@?o?leﬂaba”tﬁé}dtyiQfg"aﬂﬁ\/ghgw \ud q?ﬁ)a%t?QAV Y
: i I )

SEQ 1 b NSRRI (288 P edr hi i Fattpormeny ¥ (R Hagment,
NO 90, and FBERffdgniént. 92. 64. The nonocl onal anti body
o B8 U RaraE el Bk BRI L ks o
9 is at '|&%?ton@tadtﬁﬁ§bf ANGPHLS! WRERIN m@affmh&gf the antibody

0 f SEQID NO 85

affinity the antibody for each o , _
SEQ | D Nfwr @peptigehruing@n agiino a6id seguence 38 SERAD IO 9 is at

anarTLs Bt AL IS O BlkBte FRER ARG YR o hB b8y for a
ANGPTL3, ﬁ%ﬂﬂéirﬁvﬁg?ar@amilb@dti&&étﬂkrk@ df angegrié 6ESEQ ID NO:
havi ng the am no_aci d seguence of

SEg IDNO 9 with a _
KD of - | 84s SECAHD NORRR, B6Q P CiSRe SESA HP NPt $H0ely QP NO:
cl aim 65 \’/\@%rqlnﬂ ﬂdﬂ?gé‘,rﬁﬁobééb fg? N@Eg?D a peptide

. QB )
havi ng the’amno acid Sequence NO 9 with a
KD e#. | eThetrhanodonaMantibbdyTdfeclaioné8) whateimthe bffityty af the
cl ai m 65, erein the antibody binds to..a peptide
havi ng t ABURREYEPT:A PaPlde heWBY ast aigig FeiNEaUSNGe o SEQ 1D

Ko of | eqfoldatliBaBivht 88st TNGdHPEE MR tHRDATIRRY Y e
claim 65, wherein the antibody binds to a peptide

havi ng t lhatiboiy foreedah ofeJEAIBNEE: 8SESEDIMNO 986 SRQAD NO:
KD of 1egs 522415 NY 88, and SEQ ID NO: 90.

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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i1 WD 2008/ 073300 PCT/US2007/025080 69. A

phar maceuti cal conposition conprising the nonocl onal
wa@eaoslozdygo of any of clains 1-68. 70. A net hodP@f/US2007/025080

treating a disorder of |ipid nmetabolism conprising

adm nistering to a.patient an effect.iy :
phaf¥mace tH maCEU?&ﬁWW' gn E?QPF}?%@.%%{;&O%?%‘% tibody
of decregshidot BRirh§veg.0f one or nore serum lipids
conprising admnistering to a patient an effective

anp7idt oA mathodpifdreatingua diserdereflipid meatabelisme camprisng

72. A nmethod .of treating. r i€l @ j ; ot
conpri Si ﬁg%ﬁeﬁ'flgﬁgﬁ ﬁ%'g}#%%a&%ézﬁq @é%ﬁﬁgﬁﬁgr? g%tp in\%maceuucal
anount ogohbgsmaﬁrdfmmesg,al conposition of claim®69.

73. A nethod of treating hyperchol esterol em a

conphi si ?gnemmi of dﬁ%eaﬂgg%e levehof ene of merersarum lipids
anmount o . i ] L '

ST oL iake FRBE A AR ShR e
admi ni st phafgatsuticapedmeositioarof eldiecédve anount of the

phar maceutical conmposition of claim®69. 75.. A nethod .
of TPeat Argetiiashel EaatingynelitislyCaiienTia camisig agmistering
pati ent ; j RS .
COMposi F%%‘ﬁ)a?l‘é@f %ﬁ{%ﬁgg %gﬁfuRi EEFI%;%H of tr euatlit%ialn%omposmon
I schaem of blaant6Adi sease conprising admnistering to a

patient an effectjve anmount of th ar. '

Conpds  Aomebiopl RS PyperSholrs B MR orili

met abol i gqaNdtRIfg toUTBAliEHth 8fativVeSdrAbuMdof the pharmaceutical
patient an effective anount of the pharnaceuti cal

conposi t compositiopl ¢fialaigp69.112

74. A method of treating obesity comprising administering to a patient
an effective amount of the pharmaceutical composition of claim 69.

75. A method of treating diabetes comprising administering to a patient
an effective amount of the pharmaceutical composition of claim 69.

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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