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like protein 4. Ge et al. (2004) J, Biol. Chem. 279:2038-2045, Oli gomerized
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H. SUMMARY

[004] In afirst aspect, there is provided a monoclonal antibody that
specifically binds to ANGPTL4 and neutralizes at least one activity of
ANGPTL4, wherein the antibody binds an epitope within a region of SEQ ID
NO: 2 from residue 21 to residue 169. |

[004a] In a second aspect, there is provided an antibody that
specifically binds to ANGPTL4, comprising a heavy chéin and a Eight chain,
wherein the heavy chain comprises:

a) an amino acid sequence as set fort.h in any one of SEQ ID
NOs: 12 to 14;



b) at least one CDR comprising an amino acid sequence as set forth in

any one of SEQ ID NOs: 21, 39, and 20; or c) at least one CDR

comprising an amino acid sequence as set forth in any one of SEQ ID

NOs: 27 to 29; wherein the antibody neutralizes at least one activity of
ANGPTL4. [004b] In a third aspect, there is provided an antibody that
specifically binds to ANGPTL4, comprising a heavy chain and a light

chain, wherein the light chain comprises: a) an amino acid sequence as

set fortthin any 8hieasisre HPROeMEiENBaR)HMl ieascdhsTDRNCE as set

comprising an aRlip0,AGi,SSMEReE=RF ENEN A 2y ang 9hSEQ D
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as set f6ith in afl/Bas MSED IDIOEr S b BB dhithecahiegyas set
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there is provided a pharmaceutical composition comprising the
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mbgitahain FOMRSEATY hypercholesterolemia.  [004f] In a seventh

aspect, there is proyidad HisdssRiarHsMEAMORYUAf IR of SEQ ID

pharmaceutical composition as defined in the fourth aspect for the
manufacture of ¥Afedifdmaft for treating obesity. [0049] In an eighth

aspect, there is frpddedibemie SapaiRgiNe AMPBUGH BSquence as set
pharmaceutical composition as defined in the fourth aspect for the
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wherein the antibody neutralizes at least one activity of
ANGPTL4.

[004c] In a fourth aspect, there is provided a pharmaceutical
composition comprising the monoclonal antibody as defined above.

[004d] In a fifth aspect, there is provided the use of an effective
amount of the pharmaceutical composition as defined in the fourth aspect
for the manufacture of a medicament for treating hypertriglyceridemia.

[004e] In a sixth aspect, there is provided the use of an effective
amount of the pharmaceutical composition as defined in the fourth aspect for
the manufacture of a medicament for treating hypercholesterolemia. )

[004f] In a seventh aspect, there is provided the use of an effective
amount of the pharmaceutical composition as defined in the fourth aspect for

the manufacture of a medicament for treating obesity.
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[004i] In certain embodiments, a monoclonal antibody that specifically
binds to ANGPTL4 and neutralizes at least one activity of ANGPTL4 is
provided. In certain embodiments, the monoclonal antibody is a mouse
monoclonal antibody. In certain embodiments, the monoclonal antibody is
a humanized monoclonal antibody. In certain embodiments, the mo
noclonal antibody is a human monoclonal antibody. In certain
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s: 16 to 18; at least one CDR comprising an amino aci sequen
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comprising an amino acid sequence as set forth in any one of SEQ ID
NOs: 33 to 35, wherein the antibody neutralizes at least one activity of
ANGPTLA4. [7] In certain embodiments, an antibody comprising a
heavy chain that comprises an amino acid sequence as set forth in any
one of SEQ ID NOs: 12 to 14 is provided. In certain embodiments, an
antibody comprising a heavy chain that comprises at least one CDR
comprising an amino acid sequence as set forth in any one of SEQ ID
NOs: 21, 39, and 20 is provided. In certain embodiments, an antibody
comprising a heavy chain that comprises at least one CDR comprising an
amino acid sequence as set forth in any one of SEQ ID NOs: 27 to 29 is
provided. In certain embodiments, an antibody comprising a light chain
that comprises an amino acid sequence as set forth in any one of SEQ ID
NOs: 16 to 18 is provided. In certain embodiments, an antibody
comprising a light chain that comprises at least one CDR comprising an
amino acid sequence as set forth in any one of SEQ ID NOs: 30 to 32 is
provided. In certain embodiments, an antibody comprising a light chain
that comprises at least one CDR comprising an amino acid sequence as
set forth in any one of SEQ ID NOs: 33 to 35 is provided. [8] In certain
embodiments, an antibody comprises a heavy chain that comprises an
amino acid sequence as set forth in SEQ ID NO: 12. In certain
embodiments, an antibody comprises a heavy chain that comprises an
amino acid sequence as set forth in SEQ ID NO: 13. In certain
embodiments, an antibody comprises a heavy chain that comprises an
amino acid sequence as set forth in SEQ ID NO: 14. [9] In certain
embodiments, an antibody comprises a light chain that comprises an
amino acid sequence as set forth in SEQ ID NO: 16. In certain
embodiments, an antibody comprises a light chain that comprises an

amino acid sequence as set forth in SEQ ID NO: 17. In certain
ambodimente an antihndyy comnricece a linht chain that comnricac an



CDR1 as set forth in SEQ ID NO: 33, a CDR2 as set forth in SEQ ID NO:
34, and a CDR3 as set forth in SEQ ID NO: 35 is provided. [12] In
certain embodiments, an antibody is an antibody fragment. In certain
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and free fatty acid (FFA) levels in wild-type mice (WT) and Angpt14
knockout (HOM) mice subjected to various dietary conditions, as
described in Example C. [21] Figsire 7 shows body weight and body
fat of wild-type (WT) mice and Angptl4 knockout (HOM) mice fed a )
standard ("chow") diet or a high fat diet (HFD), as described in Example
C. [22] Figure 8 shows the levels of endogenous lipoprotein lipase
(LPL) activity in wild-type (WT) and Angpt14 knockout (HOM) mice in the
fed and fasted states, as described in Example D.



[23] Figure 9A shows lipid levels in the livers from wild-type (WT) mice
and Angptl4 knockout (HOM) mice fed a standard ("chow') diet or a high
fat diet (HFD). Figure 96 shows histochemical staining of liver sections
Weortriuiid4gtpe (WT) mice and Angptl4 knockout (HOM) midd ietisapts/006184
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[38] Figure 24 shows fasted serum levels of ketone bodies in wild-type
mice fed a high fat diet (HFD) after weekly injection of monoclonal
antibodies against mouse ANGPTLA4 for five weeks, as described in
B@ropie®228  [39] Figure 25 shows fasted serum triglyceride;/tstabe/ooo184
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pharmaceutical composition. In certain embodiments, a method of treating
obesity is provided, wherein the method comprises adrinistering to a patient
an effective amount of the pharmaceutical composition. In certain |
embodiments, a method of treating diabetes is provided, wherein the method
comprises administering to a patient an effective amount of the
pharmaceutical composition. '



[52] Figure 38 shows fasted serum triglyceride levels in LDLr knockout
mice after fifteen weekly injections with vehicle, anti-KLH, or 14D12, as

discussed in Example W. [53] Figure 39 shows fasted total
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[62] FiguR2dB Siwe &shiyasemrotiblydeide diolestied|eregiersiaty
L14QAP(EFFEQIUNMNG: 3Al-ARI24RE QPN AZ@@%&Q&%@&W@-@

18),.as i%? ribed in Example Z. The consensus Sequence

16%1%%5 gﬂ&ﬁﬂ?%@'ﬁ@‘a’eﬁ’ﬂ%’?ﬁaﬁ;@? serebakiadaeaptt Gght chain
variable[BfibnBigsishdwhdyedtady welighi MG&&&W@J{W&M-) mice
certai ibadies against ANGPTLA4 to fragments of
R A A, A Bl AT D scorie Pt
otiey A8l ssasmbs ENP8Mple[84] It is to be understood that both

the foreguiny gageralalassiiBing d1s talmeg.detalsd deseipior
gﬁlgqegg%a{s}/.apdé%ﬁelanﬁ}\?% only and are not restrictive of t e

: mE/en Sy sacidikisgtype and Angpti4 knockout (HOM) mice in the fed
and fasted states, as described in Example D,

[023] Figure 9A shows lipid levels in the livers from wild-type (WT)
mice and Angpti4 knockout (HOM) mice fed a standard (“chow”) diet or a high
fat diet (HFD). Figure 9B shows histochemical staining of liver sections from
wild-type (WT) mice and Angpti4 knockout {(HOM) mice fed a standafd.
(“chow”) diet or a high fat diet (HFD), as described in Example E.



[066] In this application, the use of the singular includes the plural unless
specifically stated otherwise. In this application, the word "a" or "an"

means "at least one" unless specifically stated otherwise. In this
APPREEA2Hhe use of "or" means "and/or" unless stated othBRAiEE2006/000184

Furtherijodr, thiguse1df thevertheimtluningceiavaliasotskimsid

" "Incl iy limiting. Also, terms such as "element”
o R KO (AR i el Bl R g one
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P pplications, articles, hooks, and treatises are hereby expressly
@%%%%% LT RSN ks, YU bpchnentd Mhasastdhiom)
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defines tradl ' inition in this application, this
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@Pﬁ(ﬂmg{g &ontalnlng naturally occurring amino acids as well as amino add
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3Gid . . .
e R AN ey oot (0
ReRLeP Tt e apssinaciulirigpaty ropuse ANGITIot cas alesboyethit
Ebrapgtesdyith the intact antibody for antigen binding. Antibody fragments

includ age not limited to, Fab, Fab', F(ab"2, Fv, scFv, Fd, d iabodies,
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tbgisreseapc mbitcsRRibodyIrBae)ts of fillidagthehalsARB) INatureMed.

g@@g@@@iﬂ@%%%@mbodiment& antibody fragments are produced by
enzymatic or chemical cleavage of intact antibodies. In certain

embodifttetitsT GBI Shaymerttial apitalided merecmbinatitbnias
agAinguesuse AMOPThe tem,"mbwg,%up%#ﬁ%&i&&?i@%%ﬁ%@ AT [ﬁ&%ity
[ ! pii e term, "native antibody" refers to a naturally
ﬂ%@ﬁrlﬂﬁ%@ﬁ%@iéﬁ%%ﬁﬁ'%@é@ﬁ %%‘f{g) %ﬁ%l‘%ﬁﬂ?ﬁﬁ)}“ refers to an
antibod§3PbnTioyim taahais Hberksgetic ofis P dtionimf exfibadiestdasr

BRAGEESHR BRGhEIBS £ itep . o axsiae
monociong antbody i A SD19PEn AR SAIHDEN'E Sarmpie
ts,

embo goHoshow R TpRier) et Brbisbirayits ievedsrimaditbtipe
Rﬂ@evfemetlstmmwdlététrfdbecﬁrysmg mdmmww@&mllﬁﬁ%ldﬁ@géés

' : %;@9} | rtain e iments, a monoclonal antibody is
%I‘%gﬂ%e éugssiélg recomlﬁfiagr%%ﬁ%@eecfﬁ%gg?w& .g., U.S. Patent No.
4,816,858| eeraitBahpysifasiad semondcsstsahtivetyinetens tymn
sty dragmestd clianliay U , i
Ciack onetal. ( 92?}& hﬁuﬁrﬁéﬁggﬁz& anag%hﬁ%ﬁ%é&%‘i ??ggjﬁdfi/lol.
ﬂgif‘%@%@%g&%_ bR SRS ke detRIaIRntibody production
technifUds], Stiguesgl O ldbdow fabtbbareth 3% BijibediesrA L RRRIRIHY

ok [ ratory, Cold Spring Harbor, NY).
e e b e L KU e o campinehis
Fritost9s AgalnstaRIEa NG REY ne destritembodxaentls B.chimeric
antibody comprises a portion of an antibody derived from a first species
fused to another molecule, e.g., a portion of an antibody derived from a
second species. In certain such embodiments, a chimeric antibody
comprises a portion of an antibody dérived from a non-human animal
fused to a portion of an antibody derived from a human. In certain such
embodiments, a chimeric antibody comprises all or a portion of a variable
region of an WO 2006/074228PCT/US2006/000184 antibody derived
from a non-human animal fused to a constant region of an antibody

derived from a human. [72] A "humanized" antibody refers to a
non-hitrman antihody that hacec heen maodified cn that it more claocelvy



[74] The term "neutralizing antibody' or "antibody that neutralizes" refers to
an antibody that reduces at least one activity of a polypeptide comprising
the epitope to which the antibody specifically binds. In certain
M&ﬂﬂ%ﬁ?& a neutralizing antibody reduces an activity in Vftro SAHIPOH 34
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e e 00 s an irarteediiy Evample
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ANGPTLA Fefers t i ietin. lik tein 4 f
e T R R R Al e Redbs i,
PR dheRenw yeirtnasdessebest ipBraimpledne, primate, monkey, and
guinegig] U@@%ﬁé@é@ﬁ%@@?ﬁ@féﬂ%%rl[rﬁ%@%é}lﬁg,rﬁf@rl%ﬁ%!g%qg?:gnntﬁigh

8nd variants o[nat;l\flﬁ NGPTL4 that maintain at least one In vivo or

ORI RCIRAG BHE RESPPAenat IRARSAIRI (bt vels ian gomle

wiipriypedSed oyt smottias (ShVGRIdeA s aveil RSN Sas

fesuiing iW%%QQg{@EAZ%PCT/U82006/000184 from post-translational
na

cleava%e of the signal peptide and forms resulting from proteolytic

proced8tyg oftBEmRLtINSheWIarAIa ofbodstdat iermtideiynerftyariidadgth,
ARBPTessad AR | ' forth |
SEQIPNO % Wﬁge[ plier it s b
J 988 HRPSTRAD BAXERIRFce set forth in SEQ ID NO: 50. In
certairiCéizibobligpeatds afiolvietiatfovd irekesgrtSUN AR ANGRH4H8S tat

i ! . et forth.i D NO:2. 0] The ter i
e e NG KOs R P i Heciaion
fatisfet aptkerecahnsbif Brsamiase from any vertebrate or mammalian
source, including, but not limited to, human, bovine, chicken, rodent,
mouse, rat, porcine, ovine, primate, monkey, and guinea pig. In certain
embodiments, a lipoprotein lipase catalyzes the hydrolysis of
triacylglycerol in chylomicrons and vefy low density lipoproteins (VLDLS)
into diacylglycerol and a free fatty acid anion. In certain embodiments, a
lipoprotein lipase is also able to hydrolyze diacylglycerol. [82] The
term "agent" refers to a chemical compound, a mixture of chemical

compounds, a biological macromolecule, or an extract made from

biological materials. [83] The term "antagonist" refers to an agent that
radiirec an activviitvy of ANNCPTI A4



[84] The term "agonist" refers to an agent that increases an activity of
ANGPTLA. [85] The term "patient" includes human and animal

jects. In certain embodiments, a patient is a mammal. In certain such

subj
éNm SOdiMents, a patient is a human. [86] A "fragment" of @ &fefdfrpen1ss

polypepltiBtefigsite Atohtigadhs stretsly @ff@mm@@@'%t@&?ﬁu&-o%t%

ofibersigt 1 nt may be ofany Iength at is less
o F 0K BErcalR o hshpogtin

rEf e Holypeptlde refers to a polypeptide having one or more amino

acid sutpeau]tlmgméeﬁﬂ@mm@rtwm{?él Eﬁ@&!%et@éh ﬁ?r%re” euft migg fed
10N refers

substi

A ‘conservative" amino ac
tﬁe g?qt%f n(%égi éll%mﬁcgéﬁeﬁw'ﬁ SYRpElsie with another amino acid
having $ihahr @wemesmmfwwe@um@%ég@%@@@ RRRRENLS.
HRAUYRE vative amino acid substitution maintains
at least (?r%e@ g&ﬁ){ﬁyﬁ c%%nr%gt%ﬁhu%iefﬁaﬁwm GRIdhsas/daseribed in

Ri8iRsubstitution may encompass non-natura fly occurring amino

acid reqahms Figlied @Q%ﬂ@l&%\éﬂ&??&%ﬁ@%ﬁ@%? fU0igal pe tﬁgmmlce

$ s|s rather tha synthe5|s in biologica sys emS. Thes
R T e o e Reainnt NG Evbrs d ommimetia
foxenipleaifthino acid m0|et|es [089] Naturally occurring residues may

be diviggg-int side chaln ertles 1)
hydrop O%Tg %g}r euc‘%iéeg %r 'Vﬁgﬂ a@%fﬂ@' | Ryeneskane!
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frositl driptieemitasat Gyoh (aslitjemhiesgur R B IEIHRESIN Yitn
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antibodies, or into e hoR-ROMO ogous Gfthe molecule. [091]
In mak Hﬁ ut?éﬂﬂﬁﬁ&% lﬁﬁtﬁinﬂlrﬁjlwsatdm eﬁrbﬁmimeomcén@ratmn and

m@@pﬁh@nmﬂ%ﬁrﬁf@lm@g'ﬁﬁm&Mﬁ% FReId6ERY, gfet !ﬁ;dr?c')go a ity

;nr% een aﬁtgjp a%dro athic index on the basis

charge char ReRgn Seanepie Lhifkapel B)shawvieg ploppf
1(?-1% @mwmmm&mmm@ o?]yﬁéet@mwm i @6%%8@8\}9;
Hhd (21 C §9 threoning (50.7); serine
tryptophan( ); t)j%)csme l?elé prali ne? fé@% EWGZ ‘glutamate
(-3.5); RRAnTiii(e 38 shayafasied- a%wnaymamgma@é;slysmé&a)
avedeagininehihah ANGIOPZL The HpeHanrs IR idrenathic amino
%@fgd%eﬁhnﬁﬂﬁfe{ 4Bq in ggétlve blologlcal function on a protein, in
certain’instances; is'un d 9 B Sresqrswihed i IﬁR‘fﬁfEBI@IV

157: 1(5@5ﬂ$1f‘(im33)37t3§ows fasted total cholesterol levels in-mice that
overexpress human ANGPTLA4 four days after injection with rmonoclonal
antibody anti-KLH, 14D12, 15F2, or 90B4, as described in Example V.

[052] Figure 38 shows fasted serum triglyceride levels in LDLr

knockout mice after fifteen weekly injections with vehicle, anti-KLH, or 14D12,
as discussed in Example W.



WO 2006/074228PCT/US2006/000184 known that in certain instances,
certain amino acids may be substituted for other am ino acids having a

%‘i]miéa{gﬁt) 959 athic index or score and still retain a similar biological
actvity” fA*fAaking changes based upon the hyd ropathic indBXIiFS2I5414184

embodirfesgp, ﬂ@salwiﬁhm@éﬁ@ﬂﬂ@tmré’%%ﬂwﬁ%oﬁutrﬂﬁﬂ? CSkout.
|

are.within 2 4s included. In certain embodiments, those which are within
ekt é'&lfﬁézr?g‘ ivr\{%%r%lﬂj% BB &Y&Piﬁ&@mmi&.@@ﬁé%’aua@d.
[oYistusiked do Exmoptodd in the art that the substitution of like amino

acids ¢ flect is_of hydrophilicity, particularly
where mﬁpﬁgﬁyﬁﬁ%ﬁpm eglr%1 %Pﬂ pgﬁ&%e[ﬁa?e?ﬁy%?e@té&qg
ir{BREERH P IrseatianTiferiblvenidy vstidiaevits vastiie/t) e prieseH easesm,

cedalisenbedimenianthe greatest local average hydrophilicity of a

protein, overned by the hydrophilicity of its adjacent amino acids,
correIat@s%\iltr\ﬁgqFﬁrgl{ﬁgag‘f%éﬁg)%%@ﬁ%@ﬁﬁﬁmb@wiwfa»ﬁmﬁgiuabkout
progerajter fiflegnoteiekly injdOBSHY Whie feliaydn artkePhifFiv makieshave
bggg&g@gq@@%%@g@mino acid residues: arginine (+3.0); lysine (+3.0);
aspartate (+3.0 1); glutamate (+3.0 1); serine (+0.3); asparagine (+0.2);
glutamifPElL-GigyirgIgeisbaey stashisaupotri)yotie (3&ls 1); labanine

(#hBekbisgtigiae (0UBYap¥RNS GhIs IBRINGS L3k valine G190,
I%xijscine géB ; 'soleuéii? (- 1.8);(St1r/'r%§inmé% .%8@)“@ e%if}a aningr((]%.@%’nﬁs
tryp?c‘ffi a ’(@ff“ﬂi’ rjﬁing changes based upon similar hydrophilicity
\r/‘;I ues, [PB@@ rtEigwmdeim?]M%ﬁ@i Suﬁﬂtgi%@ﬁéf&%mﬁg%?}wm%kout
ick rg.within .-2.is included, in certain embodiments,
S B oo P B P s sy i
H3e/E YWre included. One may also identify epitopes from primary

amino aoEkBel basi iclty.. T regjons.are
eE (I)reg%g}d; to’gai@e‘%?gﬁ:a?o%%%%ﬁ{%gg @Z?nep'g’r% sa}rq?'ré‘g Ueid
u

KNSR Homics UL fryrmlieTasiade inigrban wimanticd-Burstiichss
disgkrtaddsifixaniendplary Substitutions Ala Val, Leu, lle Arg Lys, Gin,

Asn A%S@jn Figure 45 shows fasted total cholesterol levels in ApoE knockout
mice four days after a single injection with anti-KLH or 14D12, as discussed in
Example X. '

[06Q] Figure 486, panel A shows fasted serurn triglycerides én db/db
mice before and one week after injection with injection with anti-KLH (Grp-1)
and 14D12 (Grp-2), as described in Example Y. Panel B shows serum
triglycerides in db/db mice after 8 weekly injections with anti-KLH or 14D12,
as discussed in Example Y.

[061] Figure 47 shaws an alignment of the heavy chain variable
regions of 14012 (SEQ ID NO: 12), 15F2 (SEQ ID NO: 13), and 90B4 (SEQ
ID NO:"14), as described in Example Z. The conserisus sequence (SEQ D
NO: 15) is also shown. The percent homology between each pair of heavy
chain variable regions is shown below.

[062Z] Figure 48 shows an alignment of the light chain variable regions
of 14D12 (SEQ 1D NO: 18), 15F2 (SEQ ID NO: 17), and 90B4 (SEQ iD NO:



Asp Glu Cys Ser, Ala Gin Asn Glu Asp Gly Pro, Ala His Asn, Gin, Lys,
Arg lle Leu, Val, Met, Ala,

WO 2006/074228 PCTAIS2006/000184

18), as described in Example Z. The consensus sequence (SEQ ID NO: 19)
fs also shown. The percent homology between each pair of light chain
variable regions is shown below. _

[063] Figure 49 shows binding of certain monoclonal antibodies
against ANGPTL4 to fragments of ANGPT L4, as discussed in Example AA.
V. DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

[064} It is to be understood that both the foregoing general description
and the following detailed description are exemplary and explanatory on'iy and
are not restrictive of the invention, as dlaimed.

[065] In this application, the use of the singular includes the plural
unless specifically stated otherwise. In this application, the word “a” or “an”
means “at l[east one” unless specifically stated otherwise. In this application,
the use of "or” means “and/or’ unless stated otherwise. Furthermore, the use
of the term “including,” as well as other forms, such as “includes” and
“included,” is not limiting. Also, terms such as “element” or ‘component”
encompass both elements or components comprising one unit and elements
or components that comprise more than ore unit unless specifically stated
otherwise. ’

[066] The section headings used herein are for organizational
purposes only and are not to be construed as limiting the subject matter
described. All documents, or portions of documents, cited in this application,
including but not limited to patents, patent applications, articles, books, and
treatises are hereby expressly incorporated by reference in their entirety for
any purpose. In the event that one or more of the incorporated literature and
similar materials defines a term that contradicts that term’s definition in this
application, this application controls.

A. Certain definitions

[067] The terms "polypeptide,” "peptide,” and "protein” are used
interchangeably herein to refer to a polymer of amino acid residuss. The
terms apply to amino acid polymers containing naturally occurring amino
acids as well 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 polymers can be of any length.

.10



Phe, Niorleucine Leu Norleucine, lle, Val, Met, Ala, Phe Lys Arg, 1,4 Dian
ino-butyric Acid, Gin, Asn Met Leu, Phe, lle Phe Lou, Val, lle, Ala, Tyr Pro

Thr, Ala, Cys
é}lgl 2%(?65074228 y PCT/US2006/000184

[068] The term “antibody,” as used herein, refers to an intact antibody
or a fragment of an antibody that competes with the intact antibody for antigén
binding. Antibody fragmenis include, but are not limited to, Fab, Fab’, F(ab'),,
Fv, scFv, Fd, diabadies, and other antibody fragments that retain at least a
portion of the variable region of an intact antibody. See, e.g., Hudson et al.
(2003) Nature Med. 9:129-134. In certain embodiments, antibody fragments
are produced by enzymatic or chemical cleavage of intact antibodies. In
certain embodirnents, antibody fragments are produced by recombinant DNA
techniques. |

[069] The term “native polypeptide” refers to a naturally occurring
polypeptide. The term “native antibody” refers to a naturaily occurring
antibody. _

[070] The term “monoclonal antibody” refers to an antibody from a
substantially ho mogeneous population of antibodies that specifically bind to
the same epitope. In certain embodiments, a monoclonal antibody is secreted
by a hybridoma. In certain such embodiments, a hybridoma is produced
according to certain methods known to those skilled inthe art. Seg, e.g.,
Kohler and Milstein (1975) Nature, 256: 495-499). In certairt embodiments, a
monoclonal antibody is produced using recombinant DNA miethods (see, e.g.,
U.S. Patent No. 4,816,567). In certain embodiments, a monocional antibody
refers to an antibody fragment isolated from a phage display library (see, e.g.,
Clackson et al. (1991) Nature 352: 624-628, and Marks et al. {1991) J. Mol.
Biol. 222: 581-597). For various other monoclonal antibody production
techniques, see, e.g., Harlow and Lane (1988) Antibodies: A Laboratory

Manual (Cold Spring Harbor Laboraiory, Cold Spring Harbor, NY).

[071} A *“chimeric” antibody refers to an antibody made up of
components frorm at least two different sources. |n certain embodiments, a
chimeric antibody comprises a portion of an antibody derived from a first
species fused to another molecule, e.g., a portion of an antibody derived from
a second species. In certain such embodiments, a chimeric antibody
comprises a portion of an antibody derived from a non-human animal fused to
a portion of an antibody derived from a human. 1n certain such embodiments,
a chimeric antibody comprises all or a portion of a variable region of an

1



Thr Ser Trp Tyr, Phe Tyr Trp, Phe, Thr, Ser Val lle, Met, Leu, Phe, Ala,
Norleucine [96] A skilled artisan will be able to determine suitable

variants of a polypeptide as set forth herein using well-known techniques.
Yy 2Peai&tbodiments, one skilled in the art may identify sifaHISAPeEw184
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may predict the aﬁllgan an o\fyjaerr{fﬁmg\é’ﬂgégﬁifi@% GrRR) SXBSEP Wt FRs
R pgt e etk vinke nsitaial sucicennbottincentajmenubashpen s ety

fldiliRd ibhp st ical.changes to amino acid
residug}s_ﬁp@?dictgﬁ%ﬁ?ﬁﬁﬁﬁgﬁﬁ@kﬁfﬁiﬁ%ﬁeﬁq%ﬁgg' such residues
ihvél

may b&'hvelvERSTb SRR HRBHROGN Siath sermoRstenes antety tat
o Ckte rl*mnniamh:mt&sﬁéy@mxi&ﬂt%i e m)%gf@pp%%ggg\y/ariagts
no.acid subsfitytion at.each desired amino aci
R T L Rt eeE e taing
FRAYYERaY SRS hele siiled drsme biduid dertaitihverabadinrRats,
SHehoral iAot aHIddEySpd mﬁm&%imewg&@%%gi witable varants,
Eor exam le, in certain embodiments, if one discovered that a change to a
DGR Far BRI YR BTOSRERIS  REWPRECAHSPEY, Maydas msgleddaced,
iornagsuitaiecasty iy, paaiga tisplty shg henelipBagnipobprayided. In
ROSHYRLS: R-pgstin embodiments, based on information gathered from
such routine experiments, one skilled in the art can readily determine the

amind %€tk heretinettalicinarotibahuld betinoiyet tithartaimasor
refeQRbAAAMBAHY AR TSRO EBIeast one activity of a polypeptide
comprising the epitope to which the antibody specifically binds. In certain
embodiments, a neutralizing antibody reduces an activity in vitro and/or in
vivo.
[OTSj The term "antigen-binding site” refers to & portion-of an antibody

capable of specifically binding an antigen. In certain embodiments, an
antigen-binding site is provided by one or more antibody variable regions.
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[099] A number of scientific publications have been devoted to the

prediction of secondary structure. See, e.g., Moult J., Curr. Op. in Biotech.

7(4):422-427 (1996), Chou et al., Biochemistry, 13(2):222-245 (1974);
o8&  Biochemistry, 113(2):211-222 (1974); Chou et aF CAE§2006/000184

Enzym@@78el \ W 4l AS- ; u n. Rev.
o e e S
oreover, Compu Hrg'&%ﬁ%tgr@’dmwwﬂﬁbléﬁé Asliracgptor. In
StRbNRgcctintaly, sinmtiopeQne rogiio dralrASiGUAIRRCe R fcally

HHEIR 1 n odeling. For example, two
polypeﬁi{déerg%?ﬁg%ot ihgav%?ﬁa}évngbao & tﬁc@%@ﬂ@%ﬁ@%é‘?&mn
SOGntPLIARK Sreiaes giaurings ofrolbaviesinitr staeiifielacids, sugar
@ﬁ@'@nm,wﬁo@ww:%F%%mﬁﬂi#E}&waﬁa&gﬁsﬁﬁ%sn%b@ﬁjrﬁ%ﬁg%;%n

%ro%/ided enrrﬁ)%ced redictability of secondary structure, inc
potental i ‘f%?i%faé%hrﬁﬁ dimsieiepatiele shueirbaSeteristcs Mol =
erordorvatibraitie ptiepe ALY padic(4899: Hhas beprizuggested
(Brenn aly C .Struct. Biol., 7(3):369;376 (1997)) that there are
a Iimite%r-fr?lzrr_l gr%%&%%c%?n%@?&é?na o@%gﬁ% SHroRIPeasRtRBE dRe a
BAfGHIAURASEr ashs srpsifiealin birdb de hotsoplanh strutusatanediction will
betrme e at AcRAKALS; ditional methods of
redictin seéa%%%)é@reﬁsture ingltﬁg}:ae r?é?éa%%l.]r?gg @8‘&‘?%.%‘?!%8%%%‘?@5%?3
%Wr.c %aﬁfsﬁrﬁ% R thekyrethsssanmeo it sisieembstimenis epitopes
tér(at)a:rs-ﬂ:@ SEQ%))ﬂWpﬁiﬁhaﬂﬂéféiﬁ';{ﬁﬁﬁérﬁQniﬁ%%igci?é%gﬁbl%g 19&))
164 i t.at. Meth. Enzym., 183:146- ;
G%%ﬁvﬁ%& %’?égcglégt% 'é)gg%).l cl}/fl), éﬁ(f?ﬁ%@'—t&’@@gf(ﬁ@ﬁﬂn&?ﬂe for

spoeiliisnstinmrietiet epitope.g., Holm et at, Nucl. Acid. Res., 27(1):244-
247 (11998). ond BiapOe) elrlthdHii d%t’r%taﬁ'fgﬁ‘%% ﬁl)'ngr? ﬁ;é%%%renﬁaify

%8997&% ¢ 0101; In certain embodiments, a vari aref

anago ﬁng UGG PR SRIBIEY ARRhra RE REMtehasrandiser and/or type
pRgIytTdgatlers sitesédzin besroaiesat| alavaitbieamngasidn
ﬁd%-iAB C{ertam embodiments, a variant of

aﬁﬁ@é@p&ﬁd}ﬁ@%ﬁgfﬁ{gﬁgﬁ%ﬁf&%& o' a1 SEPAGHBEY SPReReKS certain

a polypeptide comprises a grea
pas (R Atedy intasgidtypepiidénddifilinkeshtigens so
loftxcasyiriionRiters frasiesizg SHMERRS SRS SE! QL i
mﬁgﬁ)éé'gh{ Iyvherein th fyamino aga@%@gue degli}gFre]‘ﬁété:f\g%é%( r%a%/eggfgny
iq re‘“?s,)fgw&j?%f‘fimﬂ%? prtelah Enmd Aferarrhame dlerimesidues

amino at
cRpEsedhnissarienttenarovidesraipaenialinewisitaio isagitionian

| _ in. Al tively, substituti hich eliminat
e e el oot chai . n

CedricERebtaaievhsadhadgsndatiof doliskat tarboby Rt ERAINS is
cermrids@hbwdmm%ﬁt@,r\m%rmﬁé%Hé&ﬁf&%ﬂ?&ﬂéﬁ%ﬁ%‘ Sifes fypically those
] a

that a!;& th?é%/ occyrring) are eliminated and one or more new N-linked

sites A& ereafSutE e ANGY Ritins iy s i an enaitpeietpdtsnerotmiants
framersinverte bratwee oysteingisesidurs AR ARING IR MPTisHaited for

aRpiher Amino agid (e erine) relative to the aming acid sequence of
hthe ré%?ﬁé&r?g%’a%ﬁﬁgcﬁﬁ/’%l%gggitaﬂ)nolé%‘?b%rrﬁgpﬁg‘,%y%i’é?ﬁe %i??gFﬁs KBS
2R GnR BiPartiiesrewpritedothaiolie! ifite ddrioleticli@etideagments
aanatarSon suehaARLE e falatianalinsquble figysion bodies I

a ﬁ?‘;' ainfemb%(ljimaw%(steine variants have fewer cystelneVPe%'fd'&é' ro
A RIS plicd. IERam rrpowRsEas fd)ieeeis variants
- Uhiivsessel prrenurieiofrmy SERECeSTiYes WM BEA ISR RS uiting
resulting from unpaired cysteines. [0102] According to certain
embodiments, amino acid substitutions are those which: (1) reduce
susceptibility to proteolysis, (2) reduce susceptibility-to oxidation, (3) alter
‘binding affinity for forming protein conplexes, (4) alter binding affinities,
and/or (4) confer or modify other physiochemical or functional properties
on such polypeptides. According to certain embodiments, single or
multiple amino acid substitutions (in certain embodiments, conservative
amino acid substitutions) may be made in a naturally-occurring sequence

(in certain embodiments, in the portion of the polypeptide outside the
Aomainf<c) formina intarmoleciilar contacte) In certa in embondimente a



Reward for match: 1 Penalty for mismatch: -2 Open gap: 5 penalties
Extension gap: 2 penalties Gap_x dropoff: 50 Expect: 1_0.0 Word size: 11
Filter: on [0104] "Percent identity or "% identity," with reference to

BohAvaYtideequences, refers to the percentage of identical AHE 2600184
Datotersnat iramisneraplipaRide TSRS AGnEL R %*?ﬁs%%%%ﬁg&m
Alignment. Search Tool AQT) engine. See Tatusova etal. (1999 \
VIR G O399 205 VASBIAS Foshgihe [vERiai S Aoy eerts. a
privliidenth, theppobiissby mmmmefd@r@?ﬁﬁgw&aﬁﬁeﬁgﬁgg set
e R R e oh i Brsgns
wiltPHaRaMNRTS lsbhas theaminaladd sstplws: MbidrkhBh SBAMBROEN.
0ap chi AR RUARSIPR.00N JHRSIARNCEAR X HIRSH: AAEPPESas the
1%'r(r)1i¥1\éoaragi Iégagence set forth in SEQ 1D NO:2.

[080] The term "Angpti4” refers to a nucleic acid encoding ANGPTL4.

[081] The term “LPL” refers to a lipoprotein lipase from any vertebrate
or mammalian source, including, but not limited to, human, bovine, chicken,
rodent, mouse, rat, porcine, ovine, primate, monkey, and guinea pig. In
cerfain embodiments, a lipoprotein lipase catalyzes the hydrolysis of
triacylglycerol in chylomicrons and very low density lipoproteins (VLDLS) into
diacylglycerol and a free fatty acid anion. In certain embodiments, a '
lipoprotein lipase is also able to hydrolyze diacyiglycerol.

[082] The term "agent" refers to a chemical compound, a mixture of
chemical compounds, a biological macromolecule, or an extract made from
biological materiais.

[083] The term “antagonist’ refers to an agent that reduces an activity
of ANGPTLA. _ ’

[084] The term “agonist” refers to an agent that increases an activity
of ANGPTLA.

[085] The term “patient” includexs human and animal subjects. In
certain embodiments, a patient is a mammal. In certain such embodiments, a
patient is a human.

[086] A "fragment” of a referencse 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.

[087] A “variant’ of a reference polypeptide refers to a pb!ypeptide
having one or more amino acid substiturtions, deletions, or insertions relative
to the reference polypeptide. |
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Filter: on [0105] The term "effective dose" or "effective amount" refers
to an amount of an agent, e.g., a neutralizing antibody, that results in the

reduction of symptoms in a patient or results in a desired biological
Suteditfe) "M% ertain embodiments, an effective dose or effechG&/HFABIPHIE

sufficienqmagpdmcmts@%ﬁweaﬁﬁ%i%%%N&ﬁ%h?P;%%¢ét%ﬂhe

erréggdmw%nts afr\l effective dose or effective amoun etermined as
destrbod BEShAhARTPEc N8 RSR{PRHtIe Yith easthaTe et anddering
bothriler ppaitesn dunlopb plactin/ prevgeiative-BreAs WiRBdHNESSte therwise

i : - tinclude, b t limited to,
o Bl Hba i v iains
inéficRILRNE ATyt oThadi eRbain RONBITAQRRRC TS RA06400 Edino acid
AGEUHBINGID RHHOLEAESORELIORMLHEALIRY @c@mﬁﬁ%swg (%)g%g residues,

prophylactic/preventative measures). The'term “treating” refers

R ATR PR P Bia du dieisaboemiclrsméiests rether than by

p@pﬁymammmiw@egmsgﬁgs_e irli@%%, 6&%@%&%%@@9%?

refers.to ar t that may be admijnistered in vivo to bring abouta

e A R B I Bidpts of R aed moieties.
"therapel@§@an¥ipivastietstsmiogresidtibesinthabendiyibedddmibistemdbfsed

Vive &mmqhwgﬁatm%%%gsgnd/or prophylactic/preventative effect.
[0109] The terrgs “isolated nucleic acid" and "isolated polynucleotide™ are

used interchangeab¥HARBRYNGo REPSIVRINGe MRrfc ARg¥AbRE, HBNA, O

synthetic origirzpr somsiearnbinagamdhecsgy, g&’"iﬁq}’am’p@m'nucleotide"
(1) is not assog ted gvigt&callr&)sr a dBﬁur_tion of a polynucleotide in which the
"isolated polynucleotide™ Is foufid in"hature, (2) is linked to a
polynucleotide4b whie#sicishiiet lipkedlrgz nature, or (3) does not occur in
nature as partgf a | - f nati ntihpdigs and
certain antibodgffragfrﬁfﬁgg_g Hﬁ?&ﬁ%iﬁ%ﬁéﬁ%ﬁ%@%ﬁ?ﬁpicgﬁg’/ lﬁgos’ 3“01
tetrameric stru@iure. W‘?@lﬁéﬂﬁie?@p?&ﬁllf’ dlﬁnprises two identical pairs of

poly-peptige chaj pair having one light chain (in certain

e P G e LR S cs i voive the
eftsHaMHEM52 MpbS0T Onel these nhiseeaniibadycmbesfiyiehainther
C@mlsﬁﬁmmﬁtéﬁg@éwﬁ@éwﬁgg Eﬁr?ﬁtféﬁlﬁé‘&‘%ﬁf@ﬁ%n%y'é '3 .Ftljtzﬂan

andtﬁHd& &h? VH domain is at the amino-terminus of eavy chairn,
and the ¢ 3 maRTIS aaeHe withoeay-termmiuaniibadiegiver iridtibelyicn-
lightreHagoes negiisesd thariablecdgion, VL, and a constant region, CL.
The varj regi [ hain is at the amino-termin us of the light
chain. I?gﬁaﬁ%ﬂ gﬁ@&%@%ﬁ%@?&b ETRGI0IL Breeta ROREMISMRethe
PR EppRENS nslex afeminiy eridsampbsiteoThidlembtdiddegnmmared has

renlbseagRanihleiiopafRIIRIdAIAR basi kUL NAG AP gl
C&?&'}?Seaéﬁ tly éfall%ﬁclasffled as kappa and lambda light chains. Native
hamah 1 gvé/p HATHESArd NG RSy ISPieURIng 484.5); valine (+4.2); leucine
(+3.8); phenylalanine (+2.8); cysteine/cystine (+2.5); methionine (+1.9);
alanine (+1.8); glycine (-0.4); threonine (-Q.7); serine (-0.8}; tryptophan (-0.9);
tyrosine (-1.3); proline (~1.6); histidine (-3.2); glutamate (-3.5); glutamine (-
3.5); aspartate (-3.5); asparagine (-3.5); lysine (-3.9); and arginine (-4.5).
[092] The importance of the hydropathic amino acid index in

conferring interactive biological function on a protein, in certain instances, is

understood in the art. Kyte et al., J. Mol. Biol., 157:105-131 (1982). itis
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mu, delta, gamma, alpha, or epsilon, and define the antibody's isotype as
IgM, IgD, 1gG, IgA, and IgE, respectively. IgG has subclasses, including,
but not limited to, 1gG1, IgG2, IgG3, and IgG4. IgM has subclasses
INEFMAY743e% not limited to, IgM1 and IgM2. IgA has subcladSE&uRsIding s+
riowai fivdtert tortaninsgAea2. bR Aative iaht anaheay

c&gi@ps the Variaflf?f!e and constant regions are é}ﬁ%ﬁi\qﬁ ﬁ?ﬁe%%?qﬁuy‘;’a for

re‘glo’ﬁégf' IBQEEP5 GRMRIS Sl AdeoRgitaedas o setks amisstil retain a
A Qv N b o BB AL €
ne ; ch. ul, W., ed., 2nd ed. Raven _
Press. rIIﬁl .gﬁém%%gﬁ%%a%esgﬁﬁﬁ% onREAMIRIRE I sYbRS8 pically
Pk sanlicgsrimmihin ai dsimolhichl relateelyiteRIRINRSents. those
franaawask vegipns( Tol'g} t Jnypervatiable regions, also
G Igd complem@ﬁaﬁﬁgﬁrﬁﬁi%%?&%&g@ﬁéé a'ﬁ’]e %3 FFoMUHB
WO cﬁrﬁ’lﬁgﬁlf‘gﬁgh pair typically are aligned by the framework regions,

which i_ﬁaﬁﬁenﬁbiedﬂﬁndingéhﬁsﬂ)@eeﬁi&fé%wﬂ%?-ﬂ'%é%ﬁb%htiﬁﬁm{' 5 amino
- ight.an av in variable regions typically comprise
t%(ggéorer%?ii E’sé)r-?iigf!%%fﬁi*,“f?&z?%%ﬁa??ﬁ RS! Brsrephlietrraertindaiyrgere
Hiethieneticylbtsinc e atfenteihtorasptidcHAc Aty Bdnkill theGRR &pn
the g ehatnofts: et ISW g 22 L3. Typically, CDR3 is the
reatest source g%éﬁg%gﬁll)ar diveltrsls’,itayl/%'\ntiﬁ% ﬁggsaenﬁﬁgﬁgbiﬁbﬁ‘?ﬁi%. H3,
%P%?ﬁ&ﬁ%ﬁ@f‘ﬁnféérﬁéﬁﬂﬁéﬂ?fé@@wﬁgﬁmrsmiﬁqwm@ pmietrpcig
gesieines dmgr_baueyghmmaitgber@%@éw@ﬁﬂé%_@@Bf&ét‘dgﬁéﬁﬁg’é’t}vnh its
Bds Rl (Lh{l in.a cordapce with the definition s of Kabat et al.
(1991) éequeﬁges of PrOtiFse Hmid Rlgeirrk reepatumbklE protein.
Institul8 61 HERg o leutiligatishapbilBlyd24ley lsvel 3R elbnssadViPhese
ampifalesiidel gﬁllml, 98 901217 , or Chothia et al. Nature
@4@:872-8&3 (19%%&0%5 the plr‘g’?é%ﬁﬂ%31’%?%35’?3‘3#%%%0 ks to a
B EithBrie Rerps{Raly asrardintecs Ahainismispdeiflen);
RS P oo b i T e A Rith Al o
r ; 1ea ain. vy chain of & Fab molecule
cannggaf(gﬁr%@cﬁ's%qﬁg' %&%Il' V(i\’,/?fhvg!ﬁ%?ﬁé}%1199%%&%%&&%@@@%"
hab e Eohipriddcbreyiglanitmin 26 aond i mphahaio #)al s RRERES
EEaibieons SORS a1 egi ' the CH1.and CH2 domains.
ST /0%2%%%%220@@%0 %ﬁﬁ;r%érr](ﬁw%ﬁa AR Do
be Tormed (SEABER A HRedIgSenarHsph i augereiiiormais
PR | moktaite embofibAl A SE WIS aF RS IRAEHRA S
ik fram, vy.and light.chains, but lacks the constant *
! rgﬂﬁﬁ@ A sin%ﬁ]é&%?ﬁlsﬁ %?/O{(sagﬁ'\% I\‘%rga‘g %2:?{? dBRNIRE s RRa ey RIsg Hgentify
e@ﬁ%ﬁ?ﬁﬁﬁﬁ@%’@ﬁi’ﬁ@ﬁ&'ﬁﬁh@@i@@mmm limk & tdsfof iy arsipBigcity.
Tivele enjiishehain Mtk r@féﬁ@ﬁ%l’g@i%ﬂ%f@%% égé%m lary single chain
antib gﬁ%s]ar di%g%s&ed in detail in WO 88/0164 no'l1 .S. Patent Nos.
4,94;, and's Y3 asithivihetiiiens asesnsllionaimbrabiegion
(one-half of an Fv) niEgblade theiabilyidsiasagmiesand bind antigen,
albeit with ffower affimigythan; the-Fv- {6315}1-As-used-herein,.the ter
"heavy chain” refers ggle% ’ peptide con%p%fﬁg‘g‘?ﬁ}'c%ﬁ%ﬁ%ain
- variable region SequenggJo i ity el j

combination witha lightaggain. [0T161AS uacf_"a“’

Leu Tle o iy t
1o O A S GIfL g o Ha
chain" refers to a polypgpHdé comprismgy sufficient i an{:' Sit-variable
region sequence to corfgpantigen Specificity either afgje or-if
combinatign with a heagychain. [C.Certain antibodigg, Al (0117 H-eerain
embodiments, monoclonal antibodies that specmtaﬁy-brnthoﬁNGPT-l:fl
are provided. In certain such embodiments, the monoclonal antibodies are
neutralizing monoclonal antibodies that reduce at least one activity of
ANGPTL4 in vivo and/or in vitro.  1§0118] In certain embodiments, a
neutralizing monoclonal antibody against ANGPTL4 rescues LPL activity
in the presence of ANGPTL4 in vitro. In certain embodiments, a
neutralizing monoclonal antibody against ANGPTL4 reduces at least one
serum lipid level in vivo. In certain embodiments, a neutralizing

monoclonal antibody against ANGPTL4 reduces serum triglyceride levels
N vivva In cartain embodimente a nearitralizina monoclonal antibhody,




[0119] In certain embodiments, a neutralizing monoclonal antibody against -
ANGPTL4 reduces serum triglycerides in LDLr knockout mice in vivo. In
certain embodiments, a neutralizing monoclonal antibody against WO
20087 28PCT/US2006/000184 ANGPTLA4 reduces total REFIRESEEAE0RIR4
LDLr knocko[it mice in Vivg;jii certaimempotiments; Ta
monoclonal antibody agaipgf ANGRPTLA Teduces serum
ApoE knockagut mice in viygp[n cerfain embodinTents;
monoclonal antibody agaipgt ANGRPTLZ reducesA%Wiéi
knockout mige In vivo. In ggstain embodiments, qggl&y& iZin0t
antibody against ANGPTL4 reduces serum triglycpﬁg’eﬁghg Lrhice in
vivo. In certgin embodimeings, a neyitralizing monogjgieY AHEgHY against
ANGPTLA4 reduces total cholestergl in db/db micen Niq, Ala, EHe20] In
certain embgdiments, nedtyalizing monoclons] anamaisibd THeECKcAH
bind to mouse ANGPTL4 are provided. In certain @mbagiments,
neutralizing monoclonal debodies that specificallylindrmBuaan
ANGPTL4 afe provided. r€ertain embodiments Leapvalizikg mgnociona
antibodies that-specifically bind to the same epitope in ANGPTL4 from
different species-(i.e.antil@dies that demonstrate croséfeactivity) are
provided. Incertain-such effhadiments, the antibodiks Sdecifigally bind tg
both mouseiANGRTL4 andhumar ANGPTLA4 [0123&14n certain

embodiments:; izing"Mhonoclonal antihodies thdtysp&tifically bind ta
an epitope Withi inal-coiled-coil domdit P PRICIHTLZeare
provided. Injcertain emboditnents,jneutralizing MenYebriztwiibedies that

specifically bind-to-an-epitope-within-the-N terminAiddiedlesdirRmain of
mouse ANGPTL4 are provided. In certain embodiments, neutralizing
monod@R8l artipisliesh abiesifivdllpbimledeadatpitoipe Withibr fRHaREEF 4
PussHANS R 4t (B INTOWNE : from residue 21 to
residue 174, In certa%%dn%odiméﬁ#s?%@ﬁ% |2|r§8%r%1)8ﬂ%880‘n ! 5RtiBkIes
?r?iff% maslsnPBmaethin dhe se Wwiavidaniifv-seiihimEreihsdttisdomain
afdkesmien tAAIGRILdeachapTgtR T CES 5B ARAMME S, ﬁ%&{ﬂ&i@giom
: ihodi tfically. hijnd to an epitope within a region o
e s (e, B E AT, 1St pbeddasetzcone oan
Reyoiy (eeiivan anshoeriieastsf thaumalizintemihab clonas asshediesaig
siondrpBapesnraional @mihed in odiments,
; t[JtI[taIizti onoclonal ant_ibggi%%@éﬁ %@h?ﬂ%@%ﬁ%@lﬁ' g%%’%?&s. In
LR 5 Bl il ek aF SR Gefonee sirectés crosmruatioe
andnoeloithsahtitindiess Wittertaideemiaciaes o RRE ZIRYHP SRAHADE
ﬁ}@ggy%ﬁi&téﬁ@@gg@ggf ePSg:rT{CltJSZOOG/000184 chimeric

re. o
monoclonal ant les. In"Certain em oglments, neutralizing monoclonal

antibddRR< aréditivarabedmrsisieabadibediesohe skitid enihedinents,
seiladiziogureroplans anlhes| * Lantibodies. In
:ﬁst in.embodi ts, chimeric, ‘ﬁfﬁﬁﬁ%%ﬁ%ﬂ%@%ﬁ o%%%%)ﬁg S
an{l‘%gcflréj grea%leé%ﬁlaﬁ“fﬁﬁr%fp%m@ﬁﬁtiBBd’l@g‘ﬁﬁfkﬁhﬁ%@comp@i@tﬂ, lir
Crgéﬁ%]rﬁ@ililﬂ Sidnedries omet miipi?g;m@ﬁ@nlm_ ‘ﬂlk%mg)b@ﬂﬁ. $1?1E?8%fﬁl§i59@%¥ues
ifra ragments include, but are not limited to,
e B ol R R B R b Evipayiont for
aighentstrictuginsimilanmiriginge U aiertainrambodiomehas ibetiadied in

titeaignasedoa2cRoRb-AL ATER cAROLEt Thgse Aripadige bind
o8 ifope within residues 21 to 174 of mouse ANGPTL4 E‘& D NO:
) or@(jq%)%péawmﬁgdamés also neutralize ANGPTL4 activity.

Thus, antibodies that bind the same epitope (e'.g., in either human or
mouse ANGPTL4) would be expected to also possess neutralizing

activity. Certain neutralizing monoclonal antibodies against ANGPTL4
bind to one or more peptides choserifrom SEQ ID NOs: 40 to 48. Certain
neutralizing monoclonal antibodies against ANG PTL4 bind to one or more
peptides chosen from SEQ ID NOs: 40 to 43. In certain embodiments, a
neutralizing monoclonal antibody against ANGPTL4 binds to a peptide
having the sequence of SEQ ID NO: 40. In certain embodiments, a

neutralizing monoclonal antibody against ANGPTL4 binds to a peptide
havina the ceaiience nof SEO ID NO: A1 In cartain embodimente a




provided that bind to the same epitope to which monoclonal antibody
90B4 binds. [0126] Certain neutralizing antibodies comprise a heavy

chain comprising an amino acid sequence as set forth in SEQ D NO: 12.
&AM AR Palizing antibodies comprise a heavy chain compfisiHgRee/000184

amino aqEhSPaHERTEASRURASERIBNC WA CEAD el

an%il‘t%oﬂlqes comprise a heavy chain comprising an amino acid sequenc

set o IHGA-SEENEOND stEckHiE i AR REHEantBoeRds tekatinsdoathat

ggﬁmttaia Oﬂﬂﬂlﬂfiﬁl?f@@ﬂ@%ﬁ?.aﬁi%@ﬂ%@ﬁ%&ﬁ:ﬁ@ﬁf‘;@!m NG EANO:
eutrali antibodies comprise a light chain comprising an

O I ST LR fi Al Againa ikl

aﬁﬁﬁ&ﬂi@_& ormmiibadignitic hespemdiopitisthgeanimmeinsiazibssegeense 1as

SRR BB NOORE siiled 1 SEHD AR ARG ARRANS
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[0131] In certain embodiments, certain FR amino acids in the acceptor
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certain such embodiments, FR amino acids from the donor antibody are
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comprise a light chain comprising at least one CDR of 14D12. Certain
neutralizing antibodies comprise a light chain comprising at least one CDR
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Patent No. 4,179,337). In certain embodiments, an antibody is modified by
linking it to a nonproteinaceous moiety. In certain embodiments, an
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~such as mono- C1- -C10) alkoxy- or aryloxy-PEG. In certain embodiments,

PEG propioniettydechempphesidedvantages in manufacturing due to its
stability in water. [0142] In certain embodiments, a water-soluble
polymer is of any molecular weight. In certain embodiments, a
water-soluble polymer is branched or unbranched. In certain
embodiments, a water-soluble polyn¥ has an average molecular weight
of about 2 kDa to about 100 kDas including all points between the end
points of the range. In certain embodiments, a water-soluble polymer has
an average molecular weight of about 5 kDa to about 40 kDa. In certain
embodime nts, a water-soluble polymer has an average molecular weight

of about 1 0 kDa to about 35 kDa. In certain embodiments, a
watar-cnlithle nolvvmeaer hacec an avvearane moleciilar weinht of abhniit 15 kDA




immunodeficiency syndrome. In various embodiments, PEG may reduce
the immunogenicity of antibodies. For example, in certain embodiments,
linkage of PEG to an antibody having non-human sequences may reduce
€ Aiderietty of that antibody when administered to a hunf4f/US2006/000184
[0144] In certairgpapodimanisna polymer is linked to one or more reactive
amino acid residues in an antibody. Certain exemplary reactive amino
acid residues inciIge Elftfﬁm?%'rm?ed to, the alpha-amino group of the
amino-terminal@Gmemgaacids famapsdon amino groups of lysine side
chains, the sulfaydryl.grouns of cystejne side chains, the carboxyl groups
of aspartyl and%%%’g%ﬁ%q gi’:g% %Béns&}% Y& alpha-carboxyl group of the
carboxytermindfapnimerapadf: tyidsine side chains, and activated glycosyl
chains linked t tainggsgparagine, serine or threonine residues. Certain
exemplary activated forms of PEG ("PEG reagents") suitable for direct
reaction with p}’é!fgﬁwé%% khown to those skilled in the art. For example, in
certain embodifiggtspREG reagents suitable for linkage to amino groups

include, eot limited to, actiye esters of carboxylic acid or carbonate
derivati\@;%%ﬁP ?‘?c':‘? @?&&&ﬁle?rth%égefﬂt%id’H%@f@'ﬁﬂﬁ@ treappaptide-
hWiﬁmmﬁmemmwémidﬁme@aﬁﬂhwﬂmgéﬂween at least
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the water-soluple ;?é_|§m§r with mcq?\?’g(tgilr}%é% }%L%?qﬁ?ggﬁgﬁ?ues as %ﬁo :
embodiments, ‘SH &t &@%L@F@@p may be monofunctional, bifunctional, or
multifunctionalOgkerigap exepaplameactivating groups that can be used to
link a water-sqfl% ﬁsﬁ)grl}ynge_r o t\e_/o r more antibodies include, but are not
limited to, the tollowing 8r630ps:p315'l? e (e.g., chlorosulfone, vinylsulfone
and divinylsulf@aB)xraetenffidéd sulfhydryl, thiol, triflate, tresylate, azidirine,
oxirane and Sgpgigyl. 4 gertain embodiments, a PEG derivative is
typically stabl inst hydrolysis for WO

2006/074228 $82006/000184 extended periods in aqueous
environments Gittptdoof about 11 or less. In certain embodiments, a PEG
derivatiye hafced] Q nolecule, such.as an antibody, confers
stabiIityPE?r’]oml'fhy(ﬁ((?ﬁ'\z)i}'g]}stgoliflé(t:ﬁga%l motecile. CEHAR ARHPidRfers to an
HERRBBIF @AM ETYd etivauivelizing gabbdy, dhe nestiftitecite, reduction
RE S/iistemoiasianmens B Bshisvindsufes 13312) .
%ﬁﬁé@}gernn{athods f;cna%g monaoclonal ant(in)]}c? I Isgli. g?f%%ehi r?czfgr%‘g
methods (G148 IR (BT EShEERFEh RN bk crigiantilsoidecaret
feesticnd bytisiprofAdlGRTIDIqUESCEDRrEAND QIO SR SHEa0e 88l
tihadies AR RArRdig idoma-based me %qg. ertain such
methods are known to%ﬂﬁé{g%g%lg%?ﬁq %Ozgrﬁi% , i./,'%ohler et al.
(1975) ARHETbs 4o neptmentiwucomirasses(boBBhArtizadie sna
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Iﬁlgétao& {\rIY nIjré erta]in such embodiments, a suitable animal, such’as a
mouse: Fat Rana{aF YSHRAL 21 Rk Brisshion diavakuniaad wiraving a
ipaRtiGHleg @endifivoductsandiosly welC ealingiiRisidweRr @in Ambediments,
the antibody-secreting cells are B-cells, such as lymphocytes or
splenocytes. In certain embodiments, lymphocytes (e.g., human
lymphocytes) are immunized in vitro to generate antibody-secreting cells.
See, e.g., Borreback et al. (1988) Prat. Nat'l Acad. Sci. USA
85:3995-3999. [0147] In certain embodiments, antibody secreting
cells are fused with an "immortalized"” cell line, such as a myeloid-type cell
line, to produce hybridoma cells. In certain embodiments, hybridoma cells
that produce the desired antibodies are identified, for example, by ELISA.

In certain embodiments, such cells can then be subcloned and cultured us
iNnA <tandard methode In certain embodimente <rich celle fan alen he



[0149] In certain embodiments, human monoclonal antibodies are raised

in transgenic animals (e.g., mice) that are capable of producing human
antibodies. See, e.g., U.S. Patent Nos. 6,076,181 A and 6,114,598 A; and
WO208792888 A2. For example, in certain embodiments, huRfafUs2006/060184
meRePplinieaarsHaB A et 9. Heipg esLalcl
chromosomes, human chromosome fragmetrits, or gerrrefllne |%tegrat|on)
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monoclonal apgb%die are produced using a display-based methgd, such
as, for exampl'é,gan?/"o those described below. [0152] In certain
embodifidfisA aative ecitimadatyiicady isasradatechasiogphagecligplay
tesBRidHesm ' o G I | ] ispla thods. are
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PRIbGEMIESc R BaBH ANt By mkag BB Bl AR AfoIGY) and lse
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Protocols (2002) 178:1-37 (Q'Brien and Aitken, eds., Human
I e M e R
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ifiCi hep be selected..Certain exemplary embodiments of
o TR R e kA PP biicaty
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RrTRIeR URIAsLeRItain methods known to those skilled in the art. See, e
.g., H ?(?nf) om, Overview of Antibody Phacie-Display Technology and
Its A&é'ca& MEIHMRSHHERE Shalis gt P iBRb gl ssified @y aage and
|risiptiy tightethaids . aNa Reotasati(BOHR) dtik 3 (QBramnRd A& as
eds., Human Press, Totowa, NJ). In certain embodiments, variable gene
repertoires are prepared by PCR amplification of genet-clic DNA or cDNA
derived from the mRNA of antibody-secreting cells. For example, in
certain embodiments, cDNA is prepaged from mRNA of B-cells. In certain
embodiments, cDNA encoding the variable regions of heavy and light
chains is amplified, for example, by PCR. [0154] In certain
embodiments, heavy chain cDNA and light chain cDNA are cloned into a
suitable vector. In certain embodiments, heavy chain



cDNA and light chain cDNA are randomly combined during the cloning
process, thereby resulting in the assembly of a cDNA library encoding

diverse scFvs or Fabs. In certain embodiments, heavy chain cDNA and
ITGRCEAAENA are ligated before being cloned into a suitaBia g6t/ ofq184
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[0161] 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
PR/ Bffhity chromatography. In certain embodiments, BHEr&ragfse184
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[0166] In certain embodiments, "chain shuffling” is used to generate
antibodies with increased affinity. In certain embodiments of chain
shuffling, one of the chains, e.g., the light chain, is replaced with a
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monoclonal antibody chains are cloned and expressed in a suitable host
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amplified, for example, by PCR, using specific oligonucleotide primers. In

certain embodiments, the cDNA is cloned into a suitable expression
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[0173] Certain exemplary mammalian cell lines available as hosts for
expression are known in the art and include, but are not limited to, many
immortalized cell lines available from the American Type Culture
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78:3824-3828, or Kyte and Doolittle (1982) J. Mol. Biol. 157:105-132.
Certain exemplary algorithms are known to those skilled in the art for
predicting the secondary structure of a protein based on the primary
amino acid sequence of the protein. See, e.g., Corrigan et al. (1982)
Comput. Programs Biomed. 3:163- 268. Certain such algorithms are
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see, e.g., Ausubel et al. (1991) Current Protocols in Molecular Biology Ch.
16 (John Wiley & Sons, NY). F.Certain assays 1.Certain binding assays
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WO 2006/074228PCT/ITS2006/000184 those skilled in the art. A
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[0211] Additional pharmaceutical compositions will be evident to those
skilled in the art, including formulations comprising an antibody to
ANGPTL4, with or without at least one additional therapeutic agent, in
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[0218] In certain embodiments, the route of administration of the
pharmaceutical composition is in accord with known methods, e.g. orally,

through injection by intravenous, intraperitoneal, intracerebral
(HAAP4EAATymal), intracerebroventricular, intramuscular, iftfa/By00184

inisamedal peinfiRNAALESBEAREIARRITRUESHYLP UG Y tEﬁﬁé‘é& In

systems or by implantati evices. In certain embodiments, the
czcrﬁf){g’s”lt%ﬂwg%ﬁ a?i%ﬂ%fi%@%%&h%ﬁﬁ%@ﬂ@%& wolRmUsuSyabyas
infrsiantjisrdyy donitas sthbiligdiooe hydro [824 oh ihsertaia enebodigrents,

th :@Hb@%i' . Tay ogally via implantation of a .
mgmbrane, ggm%bgﬂé@ﬁiﬁ Ee"?f:zé;é%ﬁp\%?a&t‘éegn'g qe'f‘g‘?’o%lf %iﬁﬁiﬁ@ﬁ%@i?@d

mbleEhisrtasesrifans amd P EPdsaflséane fseertaio e5MEsnRNts,
where apimplardaton RRYISHS SERMAKIG ﬁ*ﬁ&i&‘&c%%i’&%}ﬂ%}%%d into
olecu

any suitable tisr,ﬁue or organ, and delivery of the desired m € may be

via diffusion, tirted-reétEXEAH BNRYIdpsmelbadsdministration. [0220]
In certaifbéAthbuireeals ctniveyihents siiahiisnuparaiRiaER apaUicRluced by

C il [sin ntibody tQ. ANGPTL4, wijth or without at least
B Ty R R s
inBtadeeed dyRyhrideme-Heerst vrihedsthSehiaie hedrethode i@ rntves to

PaHEsY SKASXRPBRIAR. aRRAMACRYHRR SUNPASHE | e
sy 0 ANGEIEG Wil e T ML SR8 a1
ag ar{%‘gf f o€ iantikadias: Akabprtony Manual B5e GuéPeld Spring
inkfichmietidracktono q:eqoaﬁang aﬁrbwzﬁ?fb.lnmeaﬁﬁgg@ewm%ﬁ%%hts, a
a aor without. at least one itional t erapeutlc )
o S o R T TR BTG ABHEARG
effjiReak Withgrirembdegsice asatiose atdbodyestbasiaig, debxplaseriain

apehBhastRHE BRDRDILSSdR-ERHAIR RMPOHMENS 8&%&‘?{@'{5&?&%3

anima%?qr %L}{nan cells, and may be autologous, hetérologous,

xShSGENE Y cAHERBIN SHRRIEMRN hdvaamkasds Deithnwiarzed. In
cémaphaerylesiane menimirdentoitie tsepsethe: chibogREafreting cells.

[ i th \ lat i
R S BB J FUon o
encapsMtdh megsaineabosimeats: Biddmdp stotetisgrobliame fined with

palyranioeaciegUies shenandas g s rotein
D@EHggﬁ? béjég%gevent he destru ,t?jr“? %%%Qggﬁg%ﬁlﬁeé ' %&&?@L{%ﬁmune
y

OGN SHAR SRPRABRS R o RHEATA SR gt sedecere
2005164 4208PdIT3 I R2I0BIIRA] & bkBenkaibyELIDAs pf sategtion and

. : : SRy IS s
ot e A TR TR s oo
EREBAGT Ehseidimenteotimeaiel BIoANGP TR flopiigropmelateitavits a
reedial wonsisionasusaigs arinarAesonirid mrtaRlSHEIRLE M AQNING:

o is of the medical condition. Certain exemplary medical conditions
tégt%%gaa)'/ ealtﬁésg%(a)etsee(%%&"hny REBBI HGHIR P aRlepReiURe QB ARSItRS

dbddeising sfepdajdCepainiion prplany tescstion aseitivily aredshritsyiaphy.
A AhICH PR A Ui LR B Ay [ﬁglohrp% l%%%%aﬁlagﬂglﬁgﬁ]

immunoblot, Western blot, immunofluorescence, and'i

ISR ATGEHIRe Mescartripsambe digaants iIsmoPiTed, dos enadifigd, $o that

Ith@ylmrm@meqtm?@ﬁa@tﬁéqysexgraa@ta MRBAPERBRODI Bring
rtain_exe ryJahels. include are not limited to,
fﬁ%i%%%%artgﬁs},racﬁ%r’rrr](%pﬁgr%rg}%]e%‘li‘figﬁi\%%toms, electron-dense reagents,

enzymes, and ligands. In certain embodiments, antibodies against
ANGPTL4 are detected by using a labeled "secondary" antibody that
binds to a class of antibodies (e.g., a goat anti- mouse antibody). I.
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agonists [0224] In certain embodiments, a method of screening for an
agent that binds to ANGPTL4 is provided. In certain embodiments, a
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length (including all points between the end points). In certain
embodiments, an antisense nucleic acid is an oligonucleotide of about
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provided. In certain embodiments, the method comprises administering to
a patient an effective amount of an antisense nucleic acid that reduces
expression of a nucleic acid encoding ANGPTLA4. In certain embodiments,
antisense nucleic acid is delivered t&6an organ that expresses a nucleic
acid encoding ANGPTLA4. Certain studies have shown that ANGPTL4 is
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ANGPTL4 would decrease serum lipid levels). To knock out Angptl4 in
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tne immunogens described below. In certain embodiments, the antigen is
immobilized on a solid support to allow purification of antigen-binding phage
by affinity chromatography. in certain embodiments, the antigen is

biotinylated, thereby allowing the separation of bound phage from unbound
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[0247] Figure 26 shows fasted serum triglyceride, total cholesterol, H DL,
and LDL levels in wild-type and knockout male mice fed a high fat diet
HFD). In that experiment, fasted serum triglyceride levels in knockout
MAPWEEH8d a HFD diet were 77% lower than in wild-type FRE o4 00154
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library, so that antibodies with increased affinity may be identified by standard
screening methods. See, e.g., Boder et al. (2000) Proc. Nat'l Acad. Sci. USA
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WO 2006/074228PCT/US2006/000184 [0254] In wild-type mice,
endogenous LPL activity was significantly decreased in the fasted state

relative to endogenous LPL activity in the fed state. See Figure 8. This
rdQHPWAL EBhsistent with previous observations that ANGPPEAUS2006/000184

efd 82 isTodycembia thellgeonseisc INIBDNJeCEaSINE A B ARLMLY-
S@SG@!’QH&\I%&.&%. 2004 ;Wgwi_f%kou mice,
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their hind-limbs aligned along the longitudinal axis of the magnet. The
volume of interest (VO1) of 1.5X1.5X1.5 mm3was selected in the left or
right M. tibialis anterior, avoiding vascular structures and gross adipose
tissue depots. Localized 1H-MRS w#$ obtained using a PRESS sequence
(TE =16 ms, TR= 2.0 s, 292 averages, CHESS water suppression), to
ensure that the peaks of IMCL and extramyocellular lipid (EMCL) were
clearly distinct in the spectrum. The integral of the area under the ICML
and tCr (total creation) peaks was used to calculate the ICML content (the

ICML/tCr ratio). (The tCr concentrations for the M. tibialis anterior in obese
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WO 2006/074228PCT/US2006/000184 F.Angptl4 knockout mice were
protected from glucose intolerance [0260] Higher levels of hepatic and
intramyocellular lipid content are known to be associated with insulin

MESALHN23In addition, HFD is known to be associated witH §l{Eeas/0001s4
itk (aaserbesieies inRnTReRAdefisiens . %@g&%‘? t%g%%ﬁ RS Cenain
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thagtarhdisiansoafiestasroiag an R HER RS ypstolycemia
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em%&%@g C%nTgé)se resul%s demonstrated that overexpression of

mouse ANGPTL4 raversed i red o8 St mrppiasiaciae e 4
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[0265] To express recombinant ANGPTL4, CHO cells were infected with

1.5 x 1011 vp of recombinant adenovirus Ad5-mAngpt1-4T (described
above, Part VI .B.1.). The medium was changed to serum-free medium
(EX-CELL 325-PF CHO medium, 14335, JRH, Lenexa, KS) 16-24 hours
later. The conditioned medium was harvested and then replaced with
fresh serum-free medium every 24-36 hours for a total of 5 harvests.
[0266] Conditioned medium (1 L) was loaded onto a 10-12 ml column of
Nickel-Chelating Resin (R801-01, Invitrogen, Carlsbad, CA). The column

was washed with 5 column volumes of wash buffer (10 mM imidazole, 20
mNMM TricenH 72 ENODO mM NaC1) Roiind ANICPTI A4 wace aliited with aliition



WO 2006/074228PCT/US2006/000184 I.Inhibition of LPL activity by
ANGPTL4 [0267] The effect of mouse ANGPTL4 on LPL activity was

determined using an in vitro assay. LPL activity was measured by the
SN BHBRic acid released from a substrate, PCT/US2006/000184
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K. EL1SA methods [0271]Antibodies were screened for binding to
mouse ANGPTL4 using ELISA. Ninety-six well Nunc Maxi-Sorp
ImmunoPlatesTM (Nunc #446612, Roskilde, Denmark) were coated by
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[0275] To determine if monoclonal antibodies 14D12, 15F2, and 4A8 bind
the same epitopes, epitope binning was performed using Luminex(r) 100

muIti‘PIex technology and the Lummnex(r) | 00 n4 analyzer(Luminex
BOPOPATEHE Austin, TX). See Jia etal. (2004) J. Immunol. MEEHGHR006/000184
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binding in a process of competitive inhibition. [0279] The experiment
was performed using antibodies 14012, 15F2, 9084, 16B10, 4A8, and
9C10. The antibodies were either directly immobilized on the BLACORE
chip or linked to the chip by capture #th chip bound anti-mouse IgG Fe. In
order to determine the epitope bin for each antibody, the bound antibody
was incubated with N-mANGPTL4 and either the same antibody in
solution or a different antibody in solution. The system was then allowed
to reach equilibrium. Based on reciprocal binding inhibition, the following

epitope bins were assigned: Bin | contained 14D12 and 15F2, Bin Il
contained ONRA and 1AR10 Rin Il contained nnivv AAQ and Rin I\/




Angptl4 knockout mice. To administer the antibodi_es in vivo, mice fed a
standard diet ("chow-fed" mice) or mice with HFD-lnduced DIO were
injected with 30 pg of a monoclonal antibody in a yolume of‘ 10 pl per gram
oY B3eRANEIGRt, as indicated below in Table 2 Anti-KLH antﬂ?@Wgﬁ/ﬂ@mm

aglirre: A KREal A0kRodY, q vels of tr| ceride,
chole t%%eiar?gl Fgﬁ%were measu;}elé1 ter our c%?/?e efé”@ r&ligance
iCEAD)

( 0’"89 %ﬁﬁﬁtﬂ'&‘mwﬂ%@ww&@ﬁw@ proidedrén dxarpldd itgG1
2/Qhiavel et A8 Current Protocols in Molecular Biolody Ch. 11.14 (John

Wiley & Sons, NY); and Harlow and Lane (1988) Antibodies: A Laboratory
Manual Ch. 5 (Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).
[0178] In certain embodiments, an animal is immunized with an

immuncgen and one or more adjuvants. In certain embodiments, an adjuvant
is used to increase the immunological response, depending on the host
speciess. Certain exemplary adjuvants include, but are not limited ta, Freund's
adjuvant (complete and incomplete), mineral salts such as aluminum
hydroxide or aluminum phosphate, surface active substances, chitosan,
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, and
potentially useful human adjuvants such as BCG (bacille Caimette-Guerin)
and Corynebacterium parvum. In certain embodiments, the immune response
to an immunogen, e.g., a peptide immunogen, is enhanced by coupling the
immuncgen to another immunogenic molecule or “carrier protein.” Certain
exemplary carrier proteins include, but are not limited to, keyhole limpet
hemocyanin (KLH), tetanus toxoid, diphtheria toxoid, ovalbumin, cholera
toxoid, znd immunogenic fragments thereof. For exemplary guidance in
coupling peptide immunogens to carrier proteins, see, e.g., Ausubel et al.
(1989) Current Protocols in Molecular Biology Ch. 11.15 (John Wiley & Sons,
NY); and Harlow and Lane (1988) Antibodies: A Laboratory Manual Ch. 5
(Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).

[O179]In certain embodiments, any of the: above immunogens can be
producerd using standard recombinant methods. For example, in certain
embodiments, a polynucleotide encoding a mouse or human ANGPTL4 or a
fragment of that polynucleotide may be cloned into a suitable expression
vector. In certain embodiments, the polynuclectide comprises the nucleic acid
sequence of SEQ ID NO:3 or SEQ ID NO:4. In certain embodiments, the
recombirant vector is then introduced into a suitable host cell. in certain
embodirments, the polypeptide is then isolated from the host cen by standard
methods. For certain exemplary methods of recombinant protein expression,
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see, e.g., Ausubel et al. (1991) Current Protocols in Molecular Biology Ch. 16
(John Wiley & Sons, NY).
F. Certain assays

1. Certain binding assays

[0180] In certain embodiments, antibodies are screened for binding fo
AN GPTL4 using certain routine methods that detect binding of antibody to
antigen. For example, in certain embodiments, the ability of a monoclonal
antibody to bind ANGPTL4 is assayed by standard imrmunoblotting methods,
such as Western blot. See, e.g., Ausubel et al. (1892) Current Protocols in
Mo lecular Biology Ch. 10.8 (Jo.hn Wiley & Sons, NY); Harlow and Lane (1988)
Antibodies: A Laboratory Manual (Cold Spring Harbor Laboratory, Cold Spring

Harbor, NY). In certain embodiments, ANGPTL4 o be used in such assays
may be isolated or may be present in a complex mixture of proteins and/or
macromolecules.

[0181] In certain embodiments, the ability of a monoclonal antibody to
bincd ANGPTLA4 is assayed using a competitive binding assay, which
eva luates the ability of a candidate antibody to compete with a known anti-
ANGPTL4 antibody for binding to ANGPTL4. In certain such embodiments,
the known anti-ANGPTL4 antibody is any of the monocional antibodies
described below in Part VI.J. In certain embodiments, a competitive binding
assay is performed using ELISA. See, e.g., Harlow and Lane (1988)
Anti bodies: A Laboratory Manual Ch. 14 (Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY).

[0182] in certain embodiments, a binding assay is used to quantify the

bind ing kinetics (e.g., rate constant) or the binding affinity (e.q., association or
dissociation constant) of an antibady against ANGPTL4. In certain
embodiments, the kinetics or affinity of binding is determined in the “solid-
phase” by immobilizing antigen (e.g., ANGPTLA4) on a solid support. The
immaobilized antigen “captures” antibody from solution. In certain
embodiments, the kinetics or affinity of binding is determined in the “solid-
phase” by immobilizing antibody (e.g., antibody against ANGPTL4) on a solid
support. The immobilized antibody “captures” antigen from solution.
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[0183]In certain embodiments, binding ki netics or bfnding affinity is
determined using ELISA-based methods. In certain embodiments, binding
kinetics or binding affinity is determined using biosensor-based technology,
such as Biacore surface plasmon resonance technology (Biacore,
Piscataway, NJ). Certain such methods are known to those skilled in the art.
See, e.g., McCafferty et al. (eds.) (1996) Antibocly Endineering: A Practical
Approach (IRL, Oxford, UK); Goldberg et al. (1993) Curr. Opin. Immunol.
5:278-281; Katlsson et al. (1991) J. Immunol. Mesthods 145:229-240:
Malmaqvist (1993) Curr. Opin. Immunol. 5:282-286; for review, see

Hoogenboom, Qverview of Antibody Phage-Display Technology and lts

Applications, from Methods in Molecular Biology: Antibody Phage Display:
Methods and Protocals (2002) 178:1-37 at 19 (O’Brien and Aitken, eds.,
Human Press, Totowa, NJ).

[0184] In certain embodiments, the binding kinetics or binding affinity of
a Fab fragment that specifically binds to ANGPTI_4 is determined. In certain
instances, Fab fragments have the property of not multimerizing.
Muitimerization can, in certain instances, complicate the measurement of
binding kinetics and binding affinity in “solid phas e” methods. See, e.g.,
Hoogenboom, Overview of Antibody Phage-Display Technology and Its
Applications, from Methods in Molecular Biology: Antibody Phage Display:
Methods and Protocois (2002) 178:1-37 at 19 (O’ Brien and Aitken, eds.,
Human Press, Totowa, NJ). Thus, in certain embodiments, a Fab fragment

that specifically binds to ANGPTLA is suitable for use in a binding assay in
which antigen is immobilized to a solid support, such as, for example, an
ELISA-based assay or a Biacore assay. In certain embodiments, Fab
fragments are generated from an intact antibody that specifically binds to
ANGPTLA4 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 dezscribed above, Part V.D.3.
[0185] In certain embodiments, the binding kinetics or binding affinity of
an antibody against ANGPTLA4 is determined using "solution phase” methods.
In such methods, the kinetics or affinity of binding is measured for an
antibody-antigen complex in solution. Certain such methods are known to
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IgG2a 11 HFD 15F2 IgG2a 12 HFD 6G11 IgG1 [0281] The results are
shown in Figures 17-19. In mice fed a standard diet, a smgle. .
administration of 14D12 significantly reduced fasted serum triglyceride
A80RY)TH228 %6 and 67.0% (in two independent studies), fagtetitbagl6/000184
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WIRif eh%h ol and EFA levels (see bar
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Znjingateiels ovasestobmeasued ig. DAAdHEaffinities from about 500 pM

to about 0.5 pM, including but not limited to, binding affinities from about 100
pM to about 5 pM) are achievable, e.g ., using affinity maturation techniques.
See, e.g., Boder et al. (2000) Proc. Nat'l Acad. Sci. USA 97:10701-10705.
[0188] In certain embodiments, a monacional antibody that was raised
against mouse ANGPTL4 is screened for specific binding to human ANG PTL4
using certain routine detection method s, e.g., such as those described herein.
The ability of a monoclonal antibody to bind both mouse and human
ANGPTLA (i.e., to demonstrate ‘cross—reactivity”) indicates the presence of
the same epitope in mouse and human ANGPTL4; In certain embodiments of
detection methods that use denaturing conditions (e.g., Western blot), cross-
reactivity indicates that a mouse mono clonal antibody binds to the same
“linear” epitope in mouse and human ANGPTL4. In certain embodiments of
detection methods that use non-denatuiring conditions, cross-reactivity

indicates that a mouse monoclonai antibody binds to the same epitope (e.g., a
linear epitope or a conformational epitope) in mouse and human ANGPTL4.
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[0283] The above results showed that administration of certain antibodies
that neutralize ANGPTL4 activity recapitulated the decreased serum lipid
levels seen in Angptl4 knockout mice. Based on those results, it is
AU A administration of such antibodies would recapffate20hes0184
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[0288] N-mANGPTLA4 is expressed and purified from E. colil as follows.
Ten ml of LB containing 50 ug/mlof chloramphenicol and 100 pg/m1 of
carbenicillin is inoculated with one éBlony of E. coil transformed with p
ET-NMANGPTLA4. The culture is incubated at 37C overnight. The 10 ml
culture is then transferred to 500 ml of LB without antibiotics and

incubated at 37C




until the 017)500 reaches 0.6 (about 2 hours). IPTG is added to a final
concentration of 1 mM and the culture is incubated with shaking at 200

rpm at 30C for 4 hours. The culture is then placed on ice for 5 minutes.
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were performed as discussed above in Example K, except the plates were
- coated with 50 pl of a 0.25 pg/ml solution of protein and each antibody
was separately tested against both mouse ANGPTL4 and human
ANGPTL4. Mouse ANGPTL4 and httnan ANGPTL4 were purified from
the conditioned medium of CHO cells infected with Ad5-mAngptl4T and
Ad5-mANngptl4T, respectively, as discussed above in Example H. Fifteen
monoclonal antibodies that cross-reacted with mouse and human
ANGPTL4 were selected. The isotypes of the selected antibodies were

determined, and are shown in Table 3. Antibody designation Isotype 3H1
1 aC 1 EAQ




IgG1 8D8 IgG1 9C10 IgG1 19C9 IgG 1 20C9 IgG1 18A2 IgG2a 5F2 IgG2b
7H8 19gG2b 11C11
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accumulation. Certain exemplary assays for measuring such effects are
provided below, Part VI.C., VI.E., and VLF.

G. Certain pharmaceutical compositions and methods of

| treatment using neutralizing monocional antibodiess

[0193] In certain embodiments, a heutralizing antibody may be used as
a therapeutic antibody. Certain exemplary neutralizing antibodies to be used
as therapeutic antibodies include, but are not limited to, chimeric antibodies,
humanized antibodies, and human antibodies. Those skilled in the art are
familiar with the use of certain antibodies as therapeutic agents. For example,
over a dozen antibodies have been approved by the FDA for use as
therapeutic agents since the mid-1980s. See, e.g., Hudson et al. (2003)
Nature Med, 9:129-134: Gura (2002) Nature 417:584-586; Brekke et al.
(2002) Nature Reviews 2:52-62. Certain FDA-approved antibodies imciude
those used to treat various cancers, inflammation, and viral infectionss and to

prevent transplant rejection. See, . g., Gura (2002) Nature 417:584-586;

Brekke et al. (2002) Nature Reviews 2:52-62. Furthermore, over a dozen

antibodies are currently in clinical trials. See, e.g., Brekke et al. {20022) Nature
Reviews 2:52-62.

[0194] In certain embodiments, methods are provided for freati ng a
disorder of lipid metabolism comprising administering an effective am ount of a
neutralizing antibody against ANGPTL4. In certain embodiments, methods
are provided for treating an acute disorder of lipid metabolism comprissing
administering an effective amount of a neutralizing antibody against
ANGPTL4. In certain embodiments, methods are provided for treating a
chronic disorder of lipid metabolism comprising administering an effective
amount of a neutralizing antibody against ANGPTLA.

[0195] As used herein, “disorders of lipid metabolism” incfude, but are
not limited to, disorders that can lead to secondary hyperlipidemia (including
hypertriglyceridemia and hypercholesterolemia). Certain exemplary disorders
of lipid metabolism include, but are not limited to, atherosclerosis,
dyslipidemia, hypertriglyceridemia (including drug-induced
hypertriglyceridemia, diuretic-induced hypertriglyceridemia, alcohokinciuced
hypertriglyceridemia, B-adrenergic blocking agent-induced
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BERKIES TR Y cramss Crestpiogiseswickd D2 dortgwesyiagy serum
Sighpraiidepus erythematosus, dysgiobulinemia, lipodystrophy, glycoogenosis
type I, and Addison’s disease.

[0196] Disorders of lipid metabolism include, but are not fimiteed to
secondary hypertriglycerolemia (HTG, including but not limited to types|, Vv,
and 1V), including but not limited to, HTG due to diet (including, but n ot limited
to, excessive alcohot consumption, weight gain, and obesity), drugs Cincluding
but not limited to, exogenous estrogen, tamoxifen, retinoids, thiazidess,
chiorthalidone, beta-clockers, protease inhibitors (mcludmg but not lirited to
ritonavir), propofol infusion, and parenteral lipid infusions), disorders ©f
metabolism (including but not limited to diabetes, pregnancy, chronic renal
failure, hypothyroidism, familial hyperiipidemia, and pancreatitis).
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i [ ild- [ FD were injected
0295] Five C57 albino wild-type mice fed a_H / _
[subcu]taneously with the specific concentrations discussed below of either
14012 antibody or anti-KLH antibody. After 4 days and 7 da}ys, the peﬁr/g{(jeorlg ,
rREB OB #A2fbtal triglycerides relative to time 0 was determifgd/as3en

i i j eriment were 0.3 ma/kg body
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%gjg&%ywp}%tg 3 @%k b dt>F/’ eight, and 90 mg g body'wei
resulted In g statlsﬁli@?ﬁ/ &gH?ﬁ’@g% r %H‘Yﬁrséhf&ﬁﬁtr@ww&m@wd
F@%ﬁ@"@ﬂﬁi‘bﬁfr’m&{f&)ﬂd%ﬂ%ﬂ@&ﬁtmhﬁnzedina’té:@ﬂ@%%&?%ﬁé%%%“y
OB e X S BRI o oviniecties disoases,
pwgﬁﬁg&% BAcSBRYNBABERRRM LRI fElIDSt AN GPEES includfrS%ut

tmd@immmthmp@avmﬂwa%@@i%%%%ﬁ%ﬁ#%i el oiant, Scar
i”{iﬁﬁ‘iﬁﬂo‘ﬁi}gﬁ rggtc/: P O?% Vég}%ht of 1%1\%&2 an@lt ’? I%Q:Z‘fgkﬁwenain time
triglyceridé and total choledteror eV i gndranselasts X e
i BInsepidieneTatslodicteluwirkisenwrse, ok SRaUlAR (RRoML et
e P B SR i o
AR Vi o anatupmiosisceeriidRi risaiimg
the mnmm:etmtamdsf@@&%@%@x%@ﬁf@ﬁ@j@%@%ﬂ% S
?%%ﬂyéeﬂﬁﬁ%ls ?’nglﬁ%%‘rpg?g%én!ﬁge%se, eulin dependent diabetes, organ
specific autoimmunity, multiple sclerosis, Hashimoio's thyroiditis and Grave's
disease, Sjogren’s syndrome, contact dermatitis, psoriasis, scleroderma,
graft versus host disease, sarcoidosis, malaria, sepsis, pancreatitis, atopic
conditions, including but not limited to asthma and allergy, including but not
limited to allergic rhinitis, gastrointestinal allergies, including but not limited to
food allergies, eosinophilia, conjunctivitis and glomerular nephritis, blood
coagulation disorders, endotoxic shock and other inflammation mediated
disorders such as sleep apnea and sleepiness.

{01981 In certain embodiments, methods are provided for treating a
disorder of lipid metabolism comprising administering an effective amount of
an antibody to ANGPTL4 and another therapeutic agent. In certain such
embodiments, the additional therapeutic agent is administered in an effective
amount. In certain embodiments, the additional therapeutic agent is another
antibody to ANGPTLA. In certain embodiments, the additional therapeutic
agent is a non-antibody agent. In certain embodiments, the additional
therapeutic agent is an agent that lowers the level of one or more serum
lipids. Certain exemplary additional therapeutic agents include, but are not
limited ‘zé, cholesterol synthesis inhibitors (statins), such as HMG-CoA

reductase inhibitors (e.g., lovastatin, simvastatin, pravastatin, and fluvastatin);
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bile sequestering agents, such as cholestyramine and other resins; VL.DL
secretion Inhibitors, such as niacin; lipoprotein lipase stimulants, such as fibric
acid derivatives; lipophilic antioxidants, such as Probucol; acyl-CoA
cholesterol acyl transferase inhibitors: farnesoid X receptor antagonists; sterol
regulatory binding protein cleavage activating protein (SCAP) activators:
microsomal triglyceride fransfer protein (MTP) inhibitors; and ApoE-related
peplide. In certain embodiments, the additional therapeutic agent is an agent
that raises high density lipoprotein (HDL). Nonlimiting examples of such
agents include, but are not limited to, cholesteryl ester iransfer protein (CETP)
inhibitors.

[0199] In certain embodiments, a pharmaceutical compasition is
provided that comprises an effective amount of an antibody to ANGPTL4 and
a pharmaceutically acceptable diluent, carrier, solubilizer, emuisifier,
preservative and/or adjuvant. In certain embodiments, a pharmaceutical
composition is provided that comprises an effective amount of an antibody fo
ANGPTL4 and an effective amount of at least one additional therapeutic
agent, together with a pharmaceutically acceptable diluent, carrier, solubilizer,
emulsifier, preservative and/or adjuvant. In certain embodiments, the at least
one additional therapeutic agent is selected from those described above.

[0200] In certain embodiments, formulation materials for
pharmaceutical compositions are nontoxic to recipients at the dosages and
caﬁcentrations employed.

-[0201}In certain embodiments, the pharmaceutical composition
comprises formulation materials for modifying, maintaining or preserving, for
example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility,
stability, rate of dissolution or release, adsorption or penetration of the
composition. In certain embodiments, suitable formulation materials include,
but are not iimited to, amino acids (for example, glycine, glutamine,
asparagine, arginine and lysine); antimicrobials; antioxidants (for example,
ascorbic acid, sodium sulfite and sodium hydrogen-suifite); buffers (for
example, borate, bicarbonate, Tris-HCI, citrates, phosphates and other _
organic acids); bulking agents (for example, mannitol and glycine); chelating
agents (for example, ethylenediamine tetraacetic acid (EDTA)); complexing
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agents (for example, caffeine, polyvinylpyrrolidone, beta-cyclodextrin, and
hydroxypropyl-beta-cyclodextrin); fillers; maonosaccharides, disaccharid es,
and other carbohydrates (for example, glucose, mannose and dextrins) ;
proteins (for example, serum albumin, gelatin and immunoglobulins); coloring,
'ﬁavoring, and diluting agents; emulsifying agents; hydrophilic polymers (for
example, polyvinylpyrrolidone); low molecular weight poiypeptideé; salt—
forming counterions (for example, sodium); preservatives (for example,
benzalkonium chioride, benzoic acid, salicylic acid, thimerosal, phenethyi
alcohol, methylparaben, propylparaben, chiorhexidine, sorbic acid and
hydrogen peroxide); solvents (for example, glycerin, propylene glycol armd
polyethylene glycol); sugar alcohols (for example, mannitol and sorbitoly;
suspending agents; surfactants or wetting agents (for example, pluronic s,
PEG, sorbitan esters, polysorbates (for example, polysorbate 20 and
polysorbate 80), triton, tromethamine, lecithin, cholesterol, and tyloxapal);
stability enhancing agents (for example, sucrose and sorbitol); tonicity
enhancing agents (for example, alkali metal halides (for example, sodiurn or
potassium chioride), mannitol, and sorbitol); delivery vehicles; diluents;
excipients; and pharmaceutical adjuvants. (Remington's Pharmaceutical
Sciences, 18™ Edition, A.R. Gennaro, ed., Mack Publishing Company (1990).

[0202] In certain embodiments, an antibody to ANGPTL4 or other
therapeutic molecule is linked fo a half-life extending vehicle. Ceriain
exemplary half-life extending vehicles are known in the art. Certain suck
vehicles include, but are not limited to, the Fc domain, polyethylene glycol,
and dextran. Certain such vehicles are described, e.g., in published PCT
Application No. WQ 99/25044.

[0203] In certain embodiments, an optimal pharmaceutical composition
will be determined by one skilled in the art depending upon, for example, the
intended route of administration, delivery format, and desired dosage. See,
e.¢., Remington's Pharmaceutical Sciences, supra. In certain embodiments,
such compositions may influence the physical stats, stability, rate of in vivo
release, or rate of in vivo clearance of a neutralizing antibody:.

[0204] In certain embodiments, a primary vehicle or carrier in a
pharmaceutical composition may be either agueous or non-aqueocus in nature.
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71787 [0297] To determine the pharmacokinetics of 14012, four
C57 albino mice were injected with 30 mg/kg body weight of 14D1 2 at 8
a.m. on day 1. Four additional C57 albino mice were injected with 30
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[0206] In certain embodiments, formulation components are present ir
concentrations that are acceptable to the 'site of administration. In certain
embodiments, buffers are used to maintain the composition at physiological
pH or at a slightly lower pH, typically within a pH range of from about 5 to
about 8.

[0207] In certain embodiments, when parenteral administration is
contemplated, a pharmaceutical composition may be in the form of a pyrogen-
free, parenterally acceptable aqueous solution comprising the desired
antibody to ANGPTLA4, with or without additional therapeutic agents, in a
pharmaceutically acceptable vehicle. In certain embodiments, a vehicle for
parenteral injection is sterile distilled water in which the antibody to ANGPTLA,
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[0300] Figure 36 shows fed serum triglyceride levels in the mice in that
experiment. Each of the five mice in each group is represented by a
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[0306] Fasted serum triglyceride levels were determined in each mouse at
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258(5081):468-71. To determine if certain monoclonal antibodies against
ANGPTL4 can reduce serum cholesterol and trigyleride levels in ApoE
knockout mice, the following experiment was performed. Three groups of
fifteen 14-week old ApoE knockout®ice (Taconic Amine! Models, strain
B6.129P2-Apoesmitmc N11) were injected with vehicle alone, 30 mg/kg
anti-KLH, or 30 mg/kg 14D12 intraperitoneally. Each mouse received one
injection per week for fifteen weeks. A fourth group of fifteen mice was left
untreated. All mice were fed a Western diet (Research Diets, product no.
D12079B) beginning on the day of the first injection.




[0314] Fasted serum triglyceride levels were determined in each mouse at
the end of 15 weeks. See Figure 40. Serum triglyceride levels in mice

injected with 14D12 were significantly lower than serum triglycerio!e levels
WM& fétted with anti-KLH or mice that were untreated. HEWESE6/000184
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determine the effect of certain monoclonal antibodies against ANG IE)4
on obesity and diabetes parameters, the following experiment was
performed. [0322] Each mouse in a first group of ten db/db mice was
injected with 30 mg/kg body weight® anti-KLH subcutaneously. Each
mouse in a second group of ten db/db mice was injected with 30 mg/kg
body weight of 1401 2 subcutaneously. Fasted serum triglyceride levels
were measured prior to



WO 2006/074228PCT/US2006/000184 injection, and then measured one
week after injection. The mice then received weekly injections, and the
fasted serum triglyceride levels were measured after 8 weekly injections.
Wiee\Wetetiet a chow diet.  [0323] The results are showrP{i¥EigRipe/eB184
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patient receives one, two, three, four, five, or six doses per week of a
pharmaceutical composition comprising an antibody to ANGPTL<. In certain
embodiments, a patient receives one or two doses per month of a
pharmaceutical composition comprising an antibody to ANGPTL<.

[0218] In certain embodiments, the route of administration of the
pharmaceutical composition is in accord with known methods, e.q. orally,
through injection by intravenous, intraperitoneal, intracerebral (intra-

parenchymal), intracerebroventricular, intramuscular, intra~ocular, intraarterial,
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fragment Starting amino acid Ending amino acid gs1 024 M73 gs2 L49
P98 gs3 A74 L123 gs4 E99 L151 gs5

WO 2006/074228 PCT/USZ006/000184

intraportal, or intralesional routes; by sustained release systems or by
implantation devices. In certain embodiments, the compositions may be
administered by bolus injection or continuously by infusion, or by implantation
device.

[0219] In certain embodiments, the composition may be administered
locally via implantation of a membrane, sponge or another appropriate
material onto which the desired molecule has been absorbed or
encapsulated. In certain embodiments, where an implantation device is used,
the device may be implanted into any suitable tissue or organ, and delivery of
the desired molecule may be via diffusion, timed-release bolus, or continuous
administration.

[0220] In certain embodiments, it may be desirable to use a
pharmaceutical composition comprising an anﬁbody to ANGPTL4, with or
without at least one additional therapeutic égent, in an ex vivo manner. In
certain such instances, cells, tissues and/or organs that have been removed
from the patient are exposed to a pharmaceutical composition comprising an
antibody to ANGPTLA4, with or without at least one additional therapeutic
agent, after which the cells, tissues and/or organs are subsequently implanted
back into the patient.

[0221] In certain embodiments, an antibody to ANGPTL4, with of
without at least one additional therapeutic agent, is delivered by implanting
certain cells that have been genetically engineered, using methods such as
those described herein, to express and sécrete the polypeptides. In certain
embodiments, such cells may be animat or human cells, and rﬁay be
autologous, heterologous, or xenogeneic. In certain embodiments, the cells
may be immortalized. In certain embodiments, in order to decrease the
chance of an immunological response, the cells may be encapsutated to avoid
infiltration of surrounding tissues. in certain embodiments, the encapsuiation
materials are typically biocompatible, semi-permeable polymeric enclosures
or membranes that allow the release of the protein product(s) but prevent the
destruction of the cells by the patient's immune system or by other detrimentali
factors from the surrounding tissues.
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F124 P180 gs1-2 L49 M73 gs2-3 A74 P98 gs3-4 E99 L123 gs4-5 F124

L151 [0328] Each fragment was expressed from a cqnstruct that was
enerated using PCR. Each PCR-derived construct contained a T7
B71864F %428 equence encoding a Hiss tag, a sequence encBHfifgSaP06/000184
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in&ﬁ'&‘ﬂ'@fh@‘llﬂg @gaﬁgogigm Igyag@{aéphsm, thereby allowing diagnosis
of the medical condition. Certain exemplary medical conditions that may be
diagnosed by an antibody against ANGPTL4 are set forth above.

[0223] Certain exemplary detection methods are known in the art and
include, but are not limited to, ELISA, radioimmunoassay, immunoblot,
Western blot, immunofiuorescence, and immunoprecipitation. In certain
embodiments, antibodies against ANGPTLL4 are modified so that they may be
direcitly detected, for example, by linking the antibody to a fabel. Certain '
exemplary labels include, but are not limited to, fluorophores, chromophores,
radioactive atoms, electron-dense reagents, enzymes, and ligands. In certain
embodiments, antibodies against ANGPTL4 are detected by using a labeled
“secondary” antibody that binds fo a class of antibodies {e.g., a goat anti-
mouse antibody).

L Certain screening methods for ANGPTL4 antagonists and

agonists

[0224] In cerfain embodiments, a method of screening for an agent that
binds to ANGPTL4 is provided. In certain embodiments, a screening method
comprises exposing ANGPTL4 to one or more candidate agents under
suitable conditions and assessing binding of ANGPTL4 to the one or more
candidate agents. In certain embodiments, a screening method comprises
using an antibody against ANGPTL4 in a competitive binding assay. in
certain such embodiments, a first binding mixture comprising an antibody
against ANGPTL4 and ANGPTL4 is used. The amount of binding between
ANGPTL4 and the antibody in the first binding mixture (Mo} is measured. A
second binding mixture comprising the antibody, ANGPTL4, and an agent to
be screened is also used. The amount of binding between ANGPTL4 and the
antibody in the second binding mixture (M) is measured. The amount of
binding in the first binding mixture is compared with the amount of binding in
the second binding mixture, for example, by calculating the M:/Mp ratio. An
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are referred to as "His-SUMO-gs1," "His-SUMO-gs2," etc., as shown in
Figure 49. WO 2006/074228PCT/US2006/000184 [0329] The in vitro
translated protein fragments were separated on four SDS-PAGE gels,
HNOTGWHHIREMANGPTLA4, and transferred to four nitrocellul @687 BR3EISTHES4
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medium. Cells are harvested 48 hours after transfection. Total RNA Is
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ansdgizied sy tatthern bl ceataiiydisorders [BRadH\Whilgcthiabaagaxaraples
describe, inter alia, certain neutralizing monoclonal antibodies against
mouse ANGPTL4 and the in vivo effects of those antibodies in mice, one
skilled in the art would readily recognize that neutralizing monoclonal
antibodies against human ANGPTL488ay be generated, and such
antibodies would have the same or similar in vivo effects in humans. That
conclusion is based, in part, on the observation that human and mouse
ANGPTLA4 are evolutionarily conserved proteins that share structural and
functional features. See, e.g., Ge et al. (2004) J. Biol. Chem.
279:2038-2045. For example, human and mouse ANGPTL4 share about

770/ aminn acid ceadrience identity Hitrman and moiice ANICPTI A4 alen




in mice. See Part VI.B.2. [0335] It is also 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,

MR ERAHGEntibodies have been used to treat prion diseas@CAIHBERS)00184
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ANGPTL4 in the treatment of human médical conditions
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phosphopeptide libraries (see, e.g., Songyang (1993) Cell 72:767-778),

[0228] In certain embodiments, computer modezling and searching
technoliogies permit identification of compounds, or th e improvement of
already identified compounds, that bind ANGPTL4. Certain exemplary
molecular modeling systems include, but are not limitead to, the CHARMM and
QUANTA programs (Polygen Corporation, Waitham, NMA). CHARMM
performs the energy minimization and molecular dyna mics functions.
QUANTA performs the construction, graphic modelingg and analysis of
molecular structure. QUANTA allows interactive construction, modification,
visualization, and analysis of the behavior of molecules with each other.

J. Nucleic acid antagonists of ANGPTLA

[0229] In certain embodiments, an isolated nucleic acid that decreases
the expression of a nucleic acid encoding ANGPTL4 is provided. In certain
embodiments, the nucleic acid encoding ANGPTL4 ericodes mouse
ANGPTL4. In certain embodiments, the nucleic encocding ANGPTLA encodes
human ANGPTL4. In certain embodiments, the isolateed nucleic acid is an
antisense nucleic acid. In certain such embodiments, the antisense nucieic
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 acld is an oligonucleotide of about 8 -30 nucleotides in
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mouse ANGPTL4 (Swiss-Prot. Accession No. Q9Z1P8) 50
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WRRERESHARE P KMTQLIGLTP RHSGLFQIQP LGSPPFLVNEBET/US2006/800184
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No. M MRNA/cDNA) 3 gcac C aagtctaagt ctccagctgc
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Mg@ﬁﬁﬁ@oﬁlﬁgﬁ%%tcﬁggéﬁ‘ﬁ}geotldes in length, or &n oligonucleotide of

about 21-23 nuclectides in length. In certain embodiments, an siRNA is
double-stranded RNA. In certain embodiments, an siRNA will induce the
degradation of a target mRNA molecule that is complem entary to the
antisense strand of the siRNA. Seg, e.g., Novina et al. (2004) Nature
430:161-164.

[0232] The activity of an antisense nucleic acid, such as an antisense
DNA molecule or an siRNA, is often affected by the secondary structure of the
target mRNA. See, e.g., Vickers et al. (2003) J. Biol. Chem. 278:7108-7118.
Thus, in certain embodiments, an antisense 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 MRINA is identified by
performing a “gene walk,” e.g., by empirically testing a nlumber of antisense
oligonucleotides for their ability to hybridize to various reglions along a target
mMRNA 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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ctgagccggc actectgegt ccacceccag tgeectggtg getcaaggge catcctggga
acagctcgge cgtgggcage gtggtaacgce cttcaaagac cctgagactc aaaacagcaa
gcagcagaga aatcttcaga tggacaatgg ttccaagatg acccacttac tccaagaagg

e EalaR B cggagtec aatcatgege ctatgegegg geectgcaca cHaGAITRIAe 000184

ey B e ot Picize to
VARG PSR 1 S BIIC 8455k il el S Albiokgg
tdResmic AL eftthlpic Aot G A atgarciicageantgig agabiaunsagioatedshination of
a| C (! aqtc a tacaa a cttc
e A L S oA et
cﬁH%(}]éag%@@a@:tﬁgddt@?@@hd& A gactgBestirgCalitjotaBmitgetcraa-737.
titcecatqo 28 BPBOSHLIA WA AR AR A AN IAASHAR LPAIRERATY activity
gccaat agct -t CccacC caatgtttcc_: ccqaatggcc_ tttccctgcec tc;tctact
YA AR OL o 6ioik 2515 2R e AR friagumyided. In
tggttgjtitgrotactigtagsc dastocathb aleaaipgass 3atRUGS S FRLERSof a nucleic
C 88&?&% aaa tatc tictcggaaaa catggaa g cc ctactat
c%g:tgcagg c@%accci gqtlté%ﬁ:%%% ’gc‘ggrféag%’gv@fgtja%%&ggbﬁ diments,
c@t@éﬁfﬁbﬁ%@@m@ﬁ&%@oh@@&ama@gasstmggmgtmmgagaﬂuces
tlagneatn I IaR%ACAgE RIS IRRAARDIO®) AIRIICHls HIGIRE%% vivo. In
agaagaagcc cgtaactgga gagactggag gacccctttt ccgtgttggg gtctgcaage
a‘rng%&FgB‘fé’ %Q‘g’.‘jé&&&%ﬁg’*ﬁﬁ%&ﬂ@@ ANGRAE eysadas datggn
JGaTigy tacgtalabeautitegats A6 AURMAUIIY 986G IAUCEAT 4

CAGiaGRAtE, GRAaStARRSHe Py ceottaat ggcggactca gtcatattga ctgactggag
acagggtgcc aggagocctg gatacactca tggtcjetgtt gtaggtgctg tggatgcaca

ggtgctabldthiresitaiy gntmdicterisag cortbothohiting azahanicagof lipid

IACRARAAT, 30BRMIMPRARAAE: SSion N
AF169313 )’ (MRNA/CDNA) 49 GTTCHEJ%%%\{C%EBFC Télﬁ(éég‘?%%%"%ed- In

CrE REECNRSE Eclantetbesenmpissadraiistsintocortient an
GCASAGCHERO GRTHGOBRETEGIRETAKA e REETAIESEHN of a

~T2T GCGCCCTGCA CAGCCAGAGC
O A R I S SRS S e
Feiddgsistiend oo et estea B ORI aBREMAGAG

QRNEPAGL GlALr{ Su%iks BRBARN #ECHERT G TG RAGEF Cer
E%ﬁTGGEJ C CTGTGGTAAC GCTTGTCAGG GGCCCAAGGG

RERRFER ErNEPREFY A GEROIAsRRT CBE Tt al.
GRRGGCIIPIG RETETIBAGHD TCRGCIA CAGITN ERMBEANEARECantisense

. TCCAGC AATTGTTCCA .
A e e e o SIS RN RS sy Certain
SR Fudanesiamibs Ty e AGCURBATOEATSTCENGGleic acids

GRICEOAEHR LI AN GIAG S &N inalifing
G A?%A(SSAGG TTCCCAAGA TGACCCAGCT CATTGGCTTG
g%s% AROEH P

A KOfRAE AR atbe e crradent for
SCORBGAADICT B CABOAABGEGAGE 3L WBACHG GAain

. CATTTTIGGT
EEEESAAIC AR TR SRR IS
Reciioaeis hetissisensdasd orothewise TPUAIRD bR GTIUGEGradable
AP CETrARAATCA ESGnThBEGNEHS GRISHANS GEGARId may

%\%%g%%%TGC@“GCCT AAAA GATGCACAGC ATCACAGGGA
CRLEANE R PRl R FEOSRSEIRE TR ER5-20 pm;
TGGCA-ATGCC AAATTGCTCC AATTTCCCAT CCATTTGGGG
GGTGAGGACA CAGCCTACAG CCTGCAGCTC ACTGAGCcCcA
CGGCC24ATGA GCTGGGTGCC ACCAATGTIT ccceeAaAaTaa
CCTTTC:CCTG CCCTTCTCTA CTTGGGACCA AGACCATGAC
CTCCGrIGGGG ACCTTAACTG TGBEAAGAGC CTCTCTGGTG
GCTGG:TGGTT TGGTACCTGT AGCCATTCCA ATCTCAATGG
ACAATACTTC CACTCTATCC WO 2006/074228PCTTUS2006/000184
CACGGCAACG GCAGGAGCGT AACATGGAAG GGeeaceTAcT
CTGCTGATCC AGCCCATGGA CTCCTCACTG GAGcCcceTGGaGTT
AAAAAGGGTA ATCCTCTGCA GGCTACAGCA CCAGGCTAAG




TCTTCTGGAA GGCTACCACC GCCTCTTAGC AAG human Angptl4
(Accession No. N M 139314) _ (mRNA/cDNA) 4 ataaaaaccg tcctcgggceg

gagcggatce tcacacgact ggcttctgca accaageggg gtctccagte ctegeacctg
HeEBHALPEEcegctece cggtgeteeg acggecgggg gecaccgeey RYETAETAe000184

agiooem&q ofceeasti @%@%@&éﬁ@%ﬁ&&%@ﬂﬁ&%ﬁ&ﬁ@?@&@? ated

gg&%&?ﬁ&% B%ﬂg%gg% gﬁgé q tccaccgacc cgggtggacc ct @%

él:hag(ﬁmaragaa:s:atgag aaagaggctg cccgagatgg cacaatgtca gccgcectgca
aggagcigtt cc C ctca t tgcaagatga cctcagatgg
ggcgccé?:ga t}ggg:%%%%%%ﬁgggé ggag 3 tggctgggtc tggagaaggt
gcaacd§eciftilgyeediydisacyetyagfiyogchataadngdadgdarataaiiaties.
mmagétrgﬂ%@ﬁgﬂﬁﬁ eleotpaesdigicrantt |@Wﬂ§&%ﬂ?@§&%%d had

cacc cagc tacttccgc tccatcccac ggaatct tctggaagac
%&’%@Jg%% %1 %@@@%686%8&6@%&5 Ygeelosiss eyt hnodict
Ll iine Etgmﬁgeg¢am®@ﬁ6§l©ﬁtﬁi@gm&9e?€%@9%§ﬁﬁr{é%t%ﬁégt§% .
cqt c a g 999
R e S B R ) o
SERvadtljgadbatiygry fath iy caceiarddbahdintomdbaaag atdanazake

ARRAA2 IORLCRGeRRE HIRILRYAL IBERRFRFHdaRMREGAR5 207518 uc[ %ﬂved of
at cgctcagggc gegtcctggg tgcagetcgg ccgeagicag tgcgggic
?85? %@t@ﬁt’é@cctg atccagcaac acctggagaa ccagtttggc gtggccaagc

cccagdBagt wggaw@gﬁ:ew@@wa;ﬁm%ﬁ%ggmﬁsma
gggatcccca gclatagc C ca &qg C ?@ﬁé@

gggaccagga caagagcctc caRccaacc agc ggc ttgatccagc

ctggctdageelefobistgragdin-fotdengdiageeigme AGHT SIS HQALANCI )
m%%ﬁ&ﬁﬁ%%tmt@%%&%&c 69%%%%&9&%9@88%898%%

ttaa aaaaaaaaaa aagc gct ctttcca Cc ggtcctecege gtcceccgaga’
ﬁb‘%{ﬁg Ga gt @556%&'9%6% @dﬁa@@@@f@v&t@a@“@m@r-
Scagiid'atggg aigdt@agagocnmye@mmﬁ@g@ﬁ@ﬁ@ﬁl BORARAREE GIFOEEGE s

{ t C att ttt t
e B P eeehiegd
gca@‘égb@@ﬁtha?fbﬁd@@ﬁﬁ@b@@@if wchadRrcoAngrdbéfasg costadciadefect
e:@at.gg@w@cmgt@@ﬁ&glcema%a RUAE SO GIGIT SERLIFRRYC

DERT B R o a%%a St AR NG rolsia e

cDNA under the control of the cytomegalovirus promoter. The resultant

construct, Ad5-B-gal, was also used to infect CHO cells. Expression of either
the mouses ANGPTL4 cDNA or the B-galactosidase GDNA was confirmed by
Western blot of infected CHO cell extracts.

[0237] Ad5-mAngptl-4T or Ad5-B-gal was injected at 5 x 10" vp into
C57BL/6J mice via the tail vein. Blood samples from adenovirus-infected
mice were collected at various time points after infection. Triglyceride and
cholesterol levels in serum were measured using the Cobas Integra 500
(Roche, Basel, Switzerland). Free fatty acid (FFA) levels in serum were
measured using the NEFA C kit (99475408, Wako, Richmond, VA).
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[0238] As shown in Figures 1A, 1B, and 1C, mice injected with Ad5«
mAngpt-4T (filled squares) showed increased fasted serum levels of
triglyceride, total chalesterol, and free fatty acid (FFA) relative to the control
mice injected with Ad5-B-gal (open squares). Specifically, fasted serum levels
of triglyceride and FIFA in Ad5-mAngpti-4T-injected mice increased within two
days after injection and reached a peak after 4 days (Figures 1A and 1C). At
day 4, triglyceride was increaéed by about 18 fold, and FFA by about g fold, in
mice injected with Ad5-mAngptl-4T relative to control mice. Fasted serum
tevel of totai cholesterol also increased significantly in mice injected with Ad5-
mAngptl-4 relative to control mice (Figure 1B). Fasted serum triglyceride and
cholesterol levels three days after injection with either Ad5-mAngpti-4T or
Ad5-B-gal are also shown in Figures 2 and 3.

2, Overexpression of human ANGPTL4

[0239] To determine the effects of human ANGPTLA on mice, human
ANGPTL4 was overexpressed in wild-type mice. cDNA encoding full-length
human ANGPTL4 (SEQ ID NO:2) was inserted into the Ad E1-deleted region
of the adenovirus vector pFAD, thereby placing the cDNA under the control of
the cytomegalovirus promoter. The resulting construct, Ad5-hAngptidT, or the
control construct, Ad5-B-gal, was injected at 5 x 10'® vp into the tail vein of
C57BL/6J mice. Triglyceride and cholesterol levels in serum were measured
four days after injection. As shown in Figures 4 and 5, human ANGPTL4
significantly raised fasted serum triglyceride and cholesterol levels relative o
the control construct. Human ANGPTL4 had no effect on glucose levels in
mice in this study. (Data not shown.) These results demonstrate that human
ANGPTL4 is capable of raising fasted serum fipid levels in mice similar to
mouse ANGPTLA4.

C. Angpti4 knockout mice had reduced serum lipid levels

[0240] Angpti4 was “knocked out” in mice to determine if lack of
ANGPTL4 would have the opposite effect on serum lipid levels as
overexpression of ANGPTLA4 (i.e., to determine if lack of ANGPTL4 would
decrease serum lipid levels). To knock out Angptl4 in mice, an ES cell clone
with a retroviral vector inserted into the Angptl4 locus ivas injected into
C5TBL/G-Tyr*™ host blastocysts. See Zambrowicz et al. (1998) Nature _
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PE}I&%Q%%Q Pé?u%é%ﬁﬁa clffst%rmg were interbred to produce Angpti4”
mice. Tail DNA was genotyped by quantitative dot blots (Bio-Rad, Hercules,
CA) using the neomycin phosphotransferase gene fragment and a fragment
containing exon 1 of the murine Csk gene (MMU05247} as probes to detect
virus integration and a single-copy endogenous gene, respectively,

[0241] Knockout mice had moderately reduced viability, as shown in
Figure 29. Furthermore, some pups were found to have a distended
abdomen and intestinal lymphangiectasia before weaning.

[0242] In addition, knockout mice fed a high fat diet (HFD) had lower
survival rates than wild-type mice fed a HFD. See Figure 30. Some dead
knockout mice were found to have distended abdomens, and some were
found to have chronic inflammation and/or lipid-laden macrophages in their
mesenteric lymph nodes. In addition, some mice were found to have dilated
lymphatics.

' [0243] To assess the effect of Angptl4 deficiency on serum lipid levels
in mice fed a standard (“chow”) diet, serum triglyceride and cholesterol levels
were examined in the fed and fasted states of knockout mice and wild-type
mice. The results are shown in Figure 6 (*n” indicates the number of mice
used). Serum triglyceride levels in knockout mice (*HOM") in the fasted state
were 70% lower than serum triglyceride levels in wild-type mice in the fasted
state (Figure 8A). Total serum cholesterol levels and free fatty acid (FFA)
levels in knockout mice in the fasted state were also significantly lower than
total serum cholesterol levels and free fatty acid (FFA) levels in wild-type mice
in the fasted state (Figure 68 and 6C).

[0244] Figure 25, panel A, shows fasted serum triglyceride, total
cholesterol, high density lipoprotein (HDL), and low density lipoprotein (L.DL)
levels in male wild-type, heterozygous, and knockout mice fed a standard
("chow”) diet. Fasted serum triglyceride levels for heterozygous male mice
were 41% lower than for wild-type male mice in that experiment, Fasted
serum trigiyberide levels for knockout male mice were 59% lower than for
wild-type male mice in that experiment. Fasted total cholestero] levels for
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LIk (@M KR AidHNGARIARRle mice were 10% and 21% lower,
respectively, than for wild-type male mice in that experiment.

[0245] Figure 25, panel B, shows fasted serurn triglyceride, total
Cholesterol, high density lipoprotein (HDL), and low dlensity lipoprotein (LDL)
levels in female wild-type and knockout mice fed a standard ("chow") diet.
Fasted serum triglyceride levels for knockout female mice were 27% lower
than for wild-type female mice in that experiment. Fasted total cholesterol
levels for knockout female mice were‘SS% lower than for female wild-type
male mice in that experiment. Fasted HDL levels for female knockout mice
were 31% lower than for female wild-type mice in that experiment.

[0246] The effects of Angptl4 deficiency on se rum flipid leveis of
knockout and wild-type mice with diet-induced obesity (DIO) were also
examined. Knockout mice and wild-type mice were Fed a high fat diet (HFD)
to induce DIO. Serum lipid levels in those mice were then examined in the
feed and fasted states. As shown in Figures 8A and 6B, serum triglycerides
and total choiesterol! levels were significantly reduced in knockout mice in both
the fed and fasted states. Additionally, FFA levels were also significantly
reduced in knockout mice in the fasted state. See Figure 6C.

[0247] Figure 26 shows fasted serum triglyceride, total cholesterol,
HDL, and LDL levels in wild-type and knockout mate mice fed 3 high fat diet
(HFD). In that experiment, fasted serum triglyceride levels in knockout male
mice fed a HFD diet were 77% lower than in wild-type mice fed a HFD. The
fasted total cholesterol level in knockout male mice fed a HFD diet were 35%
lower than in wild-type mice fed a HFD in that experirnent.

[0248] Additionally, knockout mice were protected from DIO fo a
significant extent. Wild-type mice fed an HFD develo ped marked obesity in
comparison with wild-type mice on a standard diet. See Figures 7A and 7B.
However, body weight gain and body fat gain were significantly decreased for
the Angptl4 knockout mice fed either standard or HFD. See Figures 7A-7D.
The majority of decreased body weight is attributed to a decrease in the
armount of body fat and not a decrease in iean body mass.

[0249] Figure 27, panel A, shows total grams of body fat in male wild-
type ("WT") and knockout ("Hom") mice fed a high fat diet (HFD). The
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[0250] Male knockout mice fed a HFD had similar food intake as male
wild-type mice fed a HFD. See Figure 28, panel A. Male knockout mice fed a
HFD also had similar levels of fecal fat content as male wild-type mice fed a
HFD. See Figure 28, panel B.

[0251] Overall, these results showed that Angptl4 deficiency lowered
serum lipids and conferred protection against obesity.

D. Angptl4 knockout mice did not show decreased adipocyte

LPL activity in the fasted state

[0252] Endogenous LPL activity in adipose tissue (epididymal fat pad
tissue) from wild-type and knockout mice in the fed and fasted states was -
examined. Tissue samples (0.3 — 1.0 g) were homogenized in ice-cold
homogenization buffer (0.025 M NH; (pH 8.2), BSA 1 mg/ml, 5 mM EDTA,
heparin 5 IU/mi, and protease inhibitor cocktail) using a Kinematica
homogenizer. Following centrifugation at 3,000 g for 10 minutes at 4°C, the
supernatant was collected.

[0253] LPL activity in the supematant was measured by the amount of
oleic acid released from a substrate, glycerol-ti[9,10(n)- *H]oleate, based on
the assay of Bergd et al. (1996) Biochem. J. 313:893-898). 100 yl of
supernatant was added to an equal volurme of substrate solution (2 mM
glycerol ti[9, 10 (n)}-*H]oleate (131 kbeg/pmol), 189 ng/ml of L-o-
phosphatidylcholine, 14 mg/ml bovine serum albumin (BSA), 140 mM Tris-HCl
(pH 8.0), 15% glycerol, and 10% heat-inactivated fetal bovine serum) for 1
hour at 37°C. The reaction was stopped by adding 3.25 mi of
methanol/chioroform/hexane mixture (141:125:100, v/viv) and 1.05 mi of 0.1
M K2COs-boric acid buffer (pH 10.5). Following vigorous vortexing and
centrifugal separation at 3,000 g for 15 minutes at room temperature, the
amount of °H in 1 ml aliquots of the aqueous/methanol phase was determined
using a Beckman Coulter LS6500 liquid scintillation counter
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[0255] HFD has been associated with hepatic steatosis (fatty liver). Ta
determine if Angptl4 deficiency protects against HFD-induced hepatic
steatosis, localized proton magnetic resonance spectroscopy (MRS) was
used to measure lipid levels in livers from wi ld-type and knockout mice on
HFD and standard diet. Both liver fat concentration and the degree of fatty
infiltration were evaluated.

[0258] In vivo MRS was performed using a 7 Tesla 16 cm bore
PharmaScan system (Bruker BioSpin, Billerica, MA) using a birdcage coil with
38 mm inner diameter for radio-frequency transmitting and receiving. Mice
were anesthetized with 1.5-2% isoflurane with their body temperature
maintained by a pre-warmed water circulation system inside the magnet.
Their respiratory activity was constantly monitored. The volume of interest
(VOI) was selected based on a series of T4 scout images covering the whole
liver and by carefully avoiding vessels and adipose tissues. Localized H-
MRS was obtained using a PRESS sequence (TE=28ms, TR=1.0s, 106
averages, water suppression: off, VOI: 1.8X1.8X1.8 mm?, or 2X2X2 mm) with
respiratory synchronization. The integral of the area under the water and fat
peaks was used to calculate the fat content (% fat). See Thomsen et al.
(1994) Magnetic Resonance Imaging 12:487-495,

[0257] Livers from wild-type mice on HFD showed significantly higher
lipid levels relative to livers from wild-type mice on standard {"chow") diet.
See Figure 9A. However, livers from knocko ut (*HOM”) mice on HFD did not

show significantly increased lipid levels relative to livers from knockout mice
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droplets relative to liver sections from wild-type mice on HFD. See Figure 9B.
Moreover, the number and size of lipid droplets in liver sections of knockout
mice on HFD resembled those of wild-type mice on standard diet. These
results indicate that Angptl4-deficient mice were protected against HFD-
induced hepatic steatosis. )

[0258] The intramyocellular lipid (IMCL) content of skeletal muscle was
also measured in knockout and wild-type mice to determine if this tissue, like
liver, was protected from tipid accumulation in knockout mice. For
determination of the intramyocellular fipid content, in vivo MRS studies were
performed on a 7 Tesla 16 cm bore PharmaScan system using a birdcage coil
with 19 mm inner diameter for radio-frequency transmitting and receiving.
Mice were anesthetized with 1.5-2% isofiurane, as described above, and
positioned inside the coil with their hind-limbs aligned along the longitudinal
axis of the magnet. The volume of interest (VOI) of 1.5X1.5X1.5 mm®was
selected in the left or right M. tibtalis anterior, avoiding vascular structures and
gross adipose tissue depots. Localized "TH-MRS was obtained using a
PRESS sequence (TE = 16 ms, TR=2.0 g, 292 avera'ges, CHESS water
suppression), to ensure that the peaks of IMCL and extramyoceliular lipid
(EMCL) were clearly distinct in the spectrum. The integral of the area under
the ICML and tCr (total creation) peaks was used to calculate the ICML
content (the ICMLACT ratio). (The tCr concentrations for the M. tibialis
anterior in obese ZDF rats at 8 weeks and 15 months of age were 136+/-2.2
and 132+/-1.0 umol/g dry weight, respectively. See Kuhlmann et al. (2003)
Diabetes 52:138-44.)

[0259] Knockout mice on HFD showed significantly lower
inframyoceliular fipid’content than did wild-type mice on HFD. See Figure 10.
Thus, Angpti4 deficiency protected important tissues, such as liver and
skeletal muscle, from lipid accumulation. '

73



14D12 heavy chain CDR3 23 RHEQSTVVPHYPL 15F2 heavy chain
CDR1 24 RYDMS 15F2 heavy chain CDR2 25 Ts ISTDGSYTYYPDSVKG

15F2 heavy chain CDR3 26 REEQSTIVPHYPL 90B4 heavy
WO 2006/074228 PCT/US2006/600184

F. Angptl4 knockout mice were protected from glucose

intolerance

[0260] Higher levels of hepatic and inframyoceliular lipid content are
known o be associated with insulin Ensens_itivity. in addition, HFD is known to
be associated with glucose intolerance. To determine if Angptl4 deficiency
protected against those effects, serum levels of glucose and insulin in wild-
type and knockout mice were examined.

[0261] Wild-type and knockout mice were fed a HFD. After 16 hours of
fasting, blood glucose was measured by Accu-Check Advantage (2138830,
Roche, indianapolis, IN). tmmediately thereafter, 2 g glucose/kg body wreight
was administered by oral gavage in a 20% sterile glucose solution. Blood
giUcose was subsequently measured at several time points. See Figures 11,
panel C. In that experiment, knockout mice fed a HFD were more glucose
tolerant than wild-type mice fed a HFD, meaning that knockout mice receiving
an oral gavage of 2 g glucose/kg body weight had lower blood glucose levels
over time than wild-type mice receiving the same treatment. That result was
statistically significant.

[0262] Wild-type and knockout mice were fed a HFD. After 6 hours of
fasting at the start of the light cycle, biood glucose was measured.
Immediately thereafter, 750 mU/kg body weight of insulin (Humulin R, EH Lilly)
was injected intraperitoneally using a 75 mU/mi solution of insulin. Blood]
glucose was subsequently measured at several time points. See Figure 11,
panel D. In that experiment, knockout mice fed a HFD were more insulir
sensitive than wild-type mice fed a HFD, meaning that the injection of 75
mU/ml of insulin resulted in lower glucose levels over time than wild-type mice
receiving the same treatment. That result was statistically significant.

[0263] Fasted serum levels of glucose and insulin in wild-type mice on
HFD were significantly higher than those in wild-type mice on standard diet,
indicating HFD-~induced hyperglycemia and hyperinsulinemia. See Figure 11,
panels A and B. However, fasted serum levels of both glucose and insulin in
knockout mice on HFD were not significantly different from levels in wild-Etype
mice or knockout mice fed a standard diet, indicating that Angptl4 deficiency
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afforded protection from HFD-induced hyperglycemia and hyperinsulinemia,
See Figure 11, panels A and B.

G. Overexpression of mouse ANGPTLA4 raised serum lipid

levels in knockout mice

[0264] To determine if overexpression of mouse ANGPTL4 could
rescue any of the phenotypes of Angptl4 knockout mice, the Ad5-mAngptl-4T
construct (described above, Part VL.B.1.) was injected at 5 x 10" vp into the
tail vein of knockout mice. As a control, the Ad5-B-gal construct (described
above, Part Vi.B.1.) was injected at 5 x 10"° vp into the tail vein of knockout
mice. Three days after injection, the knockout mice injected with the Ad5-
mAngpt-4T construct showed significantly higher levels of fasted serum
triglycerides and cholesterol than did knockout mice injected with a control
construct. See Figures 12 and 13. In fact, the levels of triglycerides and
cholesterol in knockout mice injected with the Ad5-mAngpti-4T construct were-
comparable to those in wild-type mice injected with the Ad5-mAngpt-4T
construct. Compare Figures 12 and 13 with Figures 2 and 3. Those results
demonstrated that overexpression of mouse ANGPTL4 reversed the reduced
serum lipid levels of Angptl4 knockout mice.

H. Production and purification of mouse ANGPTL4

[0265] To express recombinant ANGPTL4, CHO cells were infected
with 1.6 x 10" vp of recombinant adenovirus Ad5-mAngpti-4T (described
above, Part VI.B.1.). The medium was changed to serum-free medium (EX-
CELL 325-PF CHO medium, 14335, JRH, Lenexa, KS) 16-24 hours later.
The conditioned medium was harvested and then replaced with fresh serum-
free medium every 24-36 hours for a total of 5 harvests.

[0266] Conditioned medium (1 L) was loaded onto a 10-12 i column
of Nickel-Chelating Resin (R801-01, Invitrogen, Carlsbad, CA). The column
was washed with 5 column volumes of wash buffer (10 mM imidazole, 20 mM
Tris pH 7.8, 500 mM NaCl). Bound ANGPTL4 was eluted with elution buffer
(600 mM imidazole, 20 mM Tris pH 7.8, 500 mM NaCl) and collected ina
series of 1.6 mt fractions. The presence of ANGPTL4 in the collected fractions
was determined by western blot and simply biue staining. Fractions
containing ANGPTL4 were pooled together, aliquoted, and frozen at -70°C.
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I Inhibition of LPL activi ty by ANGPTL4
10267] The effect of mouse ANGPTL4 on LPL activity was determined
- using an jn vitro assay. LPL activity weas measured by the amount of oleic

PCT/US2606/060184

acid released from a substrate, glycerohri[9,10(n)-*Holeate, as follows
(based on the method of Shimizugawa et al. (2002) J. Biol, Chem. 277:33742-
33748).

[0268] A solution of reconstituteed bovine LPL (L2254, Sigma, St. Louis,
MO} was incubated with an equal volume of substrate solution (2 mM glycerol
i[9, 10 (n)-*Hjoleate (131 kbeg/umoal), 189 ng/mi of L-a-phosphatidylcholine,
14 mg/ml bovine serum albumin (BSA), 140 mM Tris-HCI (pH 8.0), 15%
glycerol, and 10% heat-inactivated feta] bovine serum) in the presence of 0 to
400 nM mouse ANGPTL4 (produced as described above, Part Vi.H.) for 1
hour at 37°C. The reaction was stoppead by adding 3.25 m| of
methanol/chloroform/hexane mixture (141:125:100, viviv) and 1.05 ml of 0.1
M KoCOjz-boric acid-buffer (pH 10.5). Following vigorous vortexing and
centrifugal separation at 3,000 g for 15 minutes at room temperature, the
amount of >H in 1 ml aliquots of the aquieous/methano! phase was determined
using a Beckman Coulter LS6500 liquid scintillation counter. One unit of LPL
activity was defined as the release of 1 pmol of *H-labeled oleic acid per
minute at 37°C from the substrate. Mo use ANGPTL4 inhibited bovine LPL
with an 1Cs; (concentration required for 50% inhibition) of about 25 nM. See
Figure 14.

J. Generation of monocloral antibodies against ANGPTLY in

Angpti4 knockout mice

[0269] To generate monocional antibodies against mouse ANGPTL4,
Angptld knockout mice were primed and then boosted every two to three
weeks with purified mouse ANGPTL4 produced as described above, Part
VL.H. Complete and incomplete Freund’s Adjuvant was also used for the
priming and the boosting, respectively. After two to three boosts, serum titers
were monitored by ELISA. Once suitab ly high titers were achieved,
splenocytes were harvested from the imamunized mice and fused with
myeloma cells (P3/NSI/1-Ag4-1) using PEG1500 as a fusion agent. The
resulting cell fusion products were diluted into hybridoma medium and seeded
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into 96-well tissue culture plates. After 1 day, HAT medium was added to the
hybridoma cultures. The medium was changed every three or four days as

PCT/US2006/000184

necessary. After ten to fourteen days of selection and culture, hybridomas
were screened by ELISA with mouse ANGPTL4 used as an antigen. Nine
monocional antibodies, designated 14D12, 15F2, 2612, 10E4, 1A4, 5AS,
14D2, and 6G11, showed specific binding to mouse ANGPTL4

. [0270] Monoclonal antibodies were also raised against a peptide
having the sequence of LAPTHLDNGVDKTSRGKR, corresponding to amino
acid residues 151-168 of full-length mouse ANGPTL4 (SEQ ID NO:1). (The
peptide is identical to amino acid residues 151-168 of SEQ ID NO:1, except
that the C-terminal amino acid of the peptide is arginine, whereas the amino
acid at position 168 of SEQ 1D NO1 is lysine.) The peptide was conjugaited
to KLH prior to injection. A monoclonal antibody against that ﬁep’tide was able
to specifically bind to full length mouse ANGPTL4. That monoclonal antibody
was designated 4A8.

K. ELISA method's
[0271] Antibodies were screened for binding to mouse ANGPTL4 using

ELISA. Ninety-six well Nunc Maxi-Sorp ImmunoPlates™ (Nunc #446612,
Roskilde, Denmark) were coaited by adding 50 pl per well of a 2.5 pg/mi
solution of ANGPTL4 in coating buffer (BupH™ Carbonate-Bicarbonate
Butfer, Pierce #28382, Rockford, IL) overnight at 4°C. Coating buffer wa s
removed and the plate was blocked by adding 250 pi per well of blocking
buffer (1% Blocker™ BSA Pierce #37525, in PBS) for two hours at room
temperature. 50 Jl of hybridoma supernatant (undiluted or diluted in blocking
buffer) or isolated anti-ANGPTL4 antibody (undiluted or diluted in blocking
buffer) were 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. Welis
were washed six times with PBS/Tween 20. Anti-ANGPTL4 antibody was
detécted by adding 50 i of TIVIB (tetramethyl benzidine) solution
(immunoPure® TMB Substrate Kit, Pierce #34021) to the wells for 5 to 10
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of miAKEBP Rldtes were read spectrophotometrically at 450 nm using a

microplate reader (Molecular Devices, Sunnyvale, CA).

L. In vitro neutralizing activity of monocional antibodies

[0272} Monoclonal antibodies were assayed for their ability to
neutralize ANGPTL4 activity in the in vitro assay for LPL activity discussed
above, Part VLI, Separate LPL activity assays were conducted in the
presence of 25 nM mouse ANGPTL4 and about 125 nM of each of the above
nine monoclonal antibodies. The results are shown in Figure 15, For each
antibody, neutralizing activity is demonstrated by the antibody's ability to
increase LPL activity, i.e., to "rescue,” LPL from inhibition by ANGPTL 4.,
Rescuing activity is indicated in Figure 15 by the percentage increases in LPL
aclivity in the presence of both ANGPTL4 and anti-ANGPTL4 antibod y
relative to LPL activity in the presence of ANGPTL4 alone. Five of the nine
antibodies, 4A8, 14D12, 15F2, 2612, and 1OE4, resulted in an increa se in
LPL activity, indicating that those antibodies rescued LPL activity by
neutralizing ANGPTL4 activity. In particular, antibodies 4A8, 14D12, and
15F2 rescued LPL activity by over 50%. Four of the nine antibodies, 1A4,
5A6, 14D2, and 6G11, appeared to further inhibit LFL, indicating that those
antibodies are capable of enhancing ANGPTL4 activity.

M. Isotyping

[0273] The isotypes of 14D12, 15F2, 4A8,.and 6G11 were dete rmined
by standard methods. 4A8 and 6G11 are of the IgG1 isotype, and 141012 and
15F2 are of the IgG2a isotype. (See the third and fourth columns of T able 2
below, Part VL.P.)

N. Epitope mapping of monoclonal antibodies

[0274] Monoclonal antibodies 14D12, 15F2, and 6G11 were tested for
binding to the N-terminal coiled-coil domain of mouse ANGPTLA (from amino
acids 21-174 of SEQ ID NO:1) and the C-terminal fibrinogen-like domazin of
mouse ANGPTL4 (from amino acids 174-410 of SEQ 1D NO:1) using EELISA.
14D12 and 15F2 specifically bound to the N-terminal colled-coil domain of
mouse ANGPTL4. 6G11 specifically bound to the C-terminal fibrinoge n-like
domain of mouse ANGPTL4.

78



41 LQLGHGLREHVERTRGQLGALERRMAACGNAC

QGPKGKDAPEKDSEDRVP
AACGNACQGPKGKDAPFKDSEDRVPEGQT PETLQSLQ )
TOLRIKONBKIQQL EGQTPETLQSLQTQLKAQNSKIQQLE@KVW@WU@MS

SQRZ\I;i K!QNL§bW&ﬁzﬁglﬁl (%?%DLLAPTHLDNGV DKT S RGKRL
PKMTQ?@%J@ b %'FPQS% Rlapiaosliss ginRaghaneord 4A8
mARGIPFsams egw@mmg el bivii¥g R bérko B3R BRGMERIEX® 100
m%&ﬁ@%%oiogy and the Luminex® 100™ analyzer(Luminex Corporation,
Austin, TX), See Jia et al. (2004} J. lmmuno!l. Methods 288:91-98. Epitope
binning typically utilizes an antibody sandwich-type competition assay, in
which a “probe” antibody is tested for binding to an antigen that is bound by a
‘reference” antibody. If the probe antibody binds to the same epitope as the
reference antibody, it will not bind efficiently to the antigen, because that

epitope is masked by the reference antibody.

[0276] To perform epitope binning, differentially labeled xMAPT™™
carboxylated microspheres (Luminex, Austin, TX) were protected from light
and coated with capture antibody (rabbit monocional anti-mouse IgG)-

Coated microspheres having a given label were then allowed to selectively
capture one of three reference antibodies (14D12, 15F2, or 4A8)}, so that each
reference antibody was associated with a different label. The differentially
labeled microspheres were combined and added 1o the wells of a microwell
plate. The microspheres were dispensed into the wells and incubated
overnight at 4°C. Mouse ANGPTL4 was added to the wells and incub ated
with agitation at 25°C for 1 hour followed by washing. One of three probe
antibodies (14D12, 15F2, or 4A8) was added to each well and incubated at
25°C for 1 hour followed by washing. Biotinylated detection antibody ( rabbit
monoclonal anti-mouse IgG) was added to the wells to detect binding of
ANGPTL4 by the probe antibody. Streptavidin-PE was added to the wells and
incubated for 30 minutes. For each well, the Luminex® 100™ analyzer (a dual
laser, flow-based, sorting and detection platform) was used to detect the
particular label associated with each microsphere (and thus the identity of the
. reference antibody) and the magnitude of PE-detived signal associated with
each microsphere. The magnitude of PE-derived signal is directly
proportional to the amount of probe antibody bound to the mouse ANG PTLA4.

[0277] The results are shown in Figure 16. When 4A8 was used asa
probe antibody (first set of three bars), it bound mouse ANGPTL4 wher both
14D12 and 15F2 were used as reference antibodies, as indicated by a strong
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was used as a reference antibody (compare gray and white bars). Thu s,
14D12 and 15F2 likely bind to the same epitope. Similarly, when 15F2 was
used as a probe antibody (last set of three bars), it bound mouse ANGPTL4
when 4A8 was used as a reference antibody, but it demonstrated weak
binding when 14D12 was used as a reference antibody (compare gray zand
black bars), thus confirming that 14D12 and 15F2 likely bind to the sam e
epitope. ‘

[0278] A second epitope binning experiment was performed using a
BIACORE ®3000 system (Biacore AB, Uppsala Sweden) according to the
manufacturer’'s instructions. The BIACORE ®3000 system allows real tisme
biomolecular interaction analysis using surface plasmon resonance
technology. Essentially, the ability of an antigen-antibody complex to inhibit
the binding of free antibody is used to determine common epitope bindirg in a
process of competitive inhibition.

[0279] The experiment was performed using antibodies 14D12, 1572,
90B4, 16B10, 4A8, and 9C10. The antibodies were either directly
immobilized on the BIACORE chip or linked to the chip by capture with chip
bound anti-mouse IgG Fc. In order to determine the epitope bin for each
antibody, the bound antibody was incubated with N-mANGPTL4 and either
the same antibody in solution or a different antibody in solution. The system
was then allowed to reach equilibrium. Based on reciprocal binding inhibition,
the following epitope bins were assigned: Bin | contained 14D12 and 15F2,
Bin 1l contained 90B4 and 16810, Bin lll contained only 4A8 and Bin IV
contained 9C10. Those resuits are consistent with the first epitope binning
experiment, discussed above.

P. In vivo administration of monoclonal antibodies with

neutralizing activity recapitulated the knockout phenotype

[0280] Antibodies with in vifro neutralizing activity were administered to
mice to determine if such antibodies could recapitulate the phenotype of
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4. The monoclonal antibody of claim 1, wherein the monoclonal antibody
is @ human monoclonal antibody. 5. The monoclonal antibody of claim 1,
wherein the monoclonal antibody binds to an epitope within a region of
BEQMWBIRHARS50 from residue 21 to residue 174. 6. The mon@@l@fﬁ;&l{ﬁﬂﬁ/ﬂﬂﬂl%
) , (e & | . - o
?nnglhc?fgﬂlm{%ﬁg&dm%&cgﬁn 1 whe[einﬂﬁ%%%%%@ﬁgﬁiﬁ%% 9?084.
Thsgﬁﬂ%%rﬁl?c‘f’é%‘aé ?i?ﬂ%zfﬂ? SPIgEhArMiEn e HRB indtiserbRAPavetsddjscted
spettificalygifidsnoribel sranearepitaperas Ml%%; 89 amg mé}fr%;agll@rﬁlr?gg){o
anfj ' rein t onoclonal antibody spe b
o 2, o S e 2 ALl gy Srsameinsiored
wﬁéréiﬁqmqmwa@ﬁaFaﬁtmbayrmmwu'hﬂdygmmtca&ada@rol_, and
mepaclesal @@ggg%%pm}QBWerein the monoclonal antibody is a

scFv fragment. 12.The monoclonal antibody of claim 10, Wherei.n the
monoclo ﬁmfn%body is a Fab fragment. 13.The monoclonal antibody of

claim 10Gwhessin=Be monogirnal antibegi3 @RI Zfrag T pe
mice/group)
1 Chow-Fed Anti-KLH igG1
2 Chow-Fed Anti-KILH lgG2a
3 Chow-Fed 4A8 lgG1
4 Chow-Fed 14D12 IgG2a
5 Chow-Fed 16F2 IgG2a
6 Chow-Fed 6G11 ‘ lgG1
7 HFD Anti-KLH lgG1
8 HFD Anti-KLH 19G2a
9 HFD 4A8 IgG1
10 HFD 14D12 1gG2a
11 HFD 15F2 lgG2a
12 HFD 6G11 lgG1

[0281] The results are shown in Figures 17-19. In mice fed a standard
diet, a single administration of 14D12 significantly reduced fasted serum
triglyceride levels by 72.7% and 67.0% (in two independent studies), fasted

| total cholesterol levels by 27.1% and 21.3% (in two independent studies), and
fasted FFA levels by 44.3% (in a single study). Similarly, a single
administration of 15F2 reduced fasted serum triglyceride levels by 67.6% and
71.8% (in two independent studies), fasted total cholesterol levels by 22.8%
and 28.0% (in two independent studies), and fasted FFA levels by 39.3% (in a
single study). Those observations are consistent with the ability of 14D12 and
15F2 to rescue LPL activity in vitro. However, a single administration of 4A8
had no significant effect on fasted serum triglyceride, cholesterol, and FFA
levels (see bar graphs, Figures 17-1 9), even though that antibody was able to
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14.The monoclonal antibody of claim 10, wherein the monoclonal antibody
is a Fab' fragment. 15.An antibody that specifically binds to ANGPTL4,
comprising a heavy chain and a light chain, Wherein.the heavy chain
CHENIEE228) an amino acid sequence as set forth in any oREBPSE®E 184
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S@Qe'@aN&é&ﬁ; Figure 21). FFA levels were not measured in DIO mice.

[0283] The above results showed that administration of certain
antibodies that neutralize ANGPTL4 activity recapitulaated the decreased
serum lipid levels seen in Angptl4 knockout mice. Bassed on those results, it is
expécted that administration of such antibodies would recapitulate other
aspects of the Angptl4 knockout phenotype, for example, increased
endogenous LPL activity in the fasted .state, increased protection from hepatic
steatosis and intramyoceliular lipid accumulation, and increased protection
from glucose tolerance.

[0284] Neutralizing antibodies were also admini stered over the course
of five weeks to assess the effects of continued admin istration. Mice with
HFD-induced DIO were injected once a week with 141212, 15F2, or an
isotype-matched control antibody (antiKLH) for five we eks. The dosage was
30 pg of monoclonal antibody in a volume of 10 piper gram of body weight.
Fasted serum lipid levels were measured and comparexd with fasted serum
lipid levels from mice receiving only a single administration of antibody. As
shown in Figures 22-23, a single administration of 14D 12 decreased fasted
serum triglycerides by 53.22% and cholesterol by 27.58%, whereas weekly
administration of 14D12 over the course of five weeks decreased fasted

serum friglycerides by 59.36% and cholesterol by 44.2-1%. Similarly, a single
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20. The antibody of claim 16, wherein the heavy chain comprises a CDR1
as set forth in SEQ ID NO: 21, a CDR2 as set forth in SEQ ID NO: 39, and
a CDR3 as set forth in SEQ ID NO: 20. 21. The antibody of claim 16,
WHEHIF Y Hé2Reavy chain comprises a CDR1 as set forth in SEY/HI92Rp6/000184
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that specifically binds to ANGPTL4, comprising'a heavy chain an {iwlight
CHHFB%)W%?%W ﬁ{iﬁ%&ee/ﬁgﬁ REDFAPHSRLINANSE Miepiehutihoeiienizings
satrfbbibdiy any one of SEQ ID NOs: 16 to 18;

Q. Generation in Angptl4 knockout mice of monoclonal

antibodies that cross-react with human and mouse
ANGPTL4
[0286] Monoclonal antibodies that cross-react with both human and
mouse ANGPTL4 were raised in Angpti4 knockout mice using N-mANGPTL4,
which contains a portion of the amino terminal domain of mouse ANGPTLA.
[0287] A polynucleotide sequence encoding amino acids 23 to 180 of
mouse ANGPTL4 was cloned into expression vector pET22b(+} (Novagen).
That vector encodes an N-terminal peiB leader seguence, as well as a C-
terminai His tag. The resulting expression vector is called pET-N-
mANGPTL4. Following translation of the protein and removal of all but 11
amino acids of the pelB sequence, N-mANGPTLA4 has the sequence shown in
SEQ ID NO: 10. That sequence contains 11 amino acids from the peiB
sequence, followed by amino acids 23 to 180 of mouse ANGPTL4 (underlined
in Table 6), followed by a 2 amino acid linker and the His tag.
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b) at least one CDR comprising an amino acid sequence as set f(_)r_th in

any one of SEQ ID NOs: 30 to 32; or c) at least one CDR comprising an
amino acid sequence as set forth in any one of SEQ ID NOs: 33 to 35;

Wb IA G %dntibody neutralizes at least one activity of AN GRCIV I 28eh/000184
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@988 an% %egth%ZETSSrEt%rI%r 30 'rsi%ahtes. The supernatant is removerd and
further clarified by centrifuging it at 28,000 rpm in an SW28 rotor for 30
minutes. Recombinant N-mANGPTL4 can then be purified from the clarified
supernatant using Probond (Ni) chromatography (Invitrogen).

[0289] To purify recombinant N-mANGPTL4 from the insoluble pellet
remaining after centrifuging the lysed cells, the peliet is washed with 30 mi
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 from the peliet is
then dissolved in 10 ml of denaturing buffer (50 mM Tris, pH 8.0, 6 M
Guanadine HCI). The solution is then centrifuged at 28,000 rpm in a JA25.5
rotor for 30 minutes. The supernatant is then loaded onto a 5 ml Probond
resin column. The column is washed with 50 mi of washing buffer (50 rmM
Tris, pH 8.0, 1 M NaCl, 8 M urea, 15 mM imidazole). Recombinant protein is
refolded in the column with g 50 mi gradient going from washing buffer to
renaturing buffer (50 mi Tris, pH 8.0, 1 M NaCl, 0.5% Tween 20). The
recombinant protein is then eluted with elution buffer {renaturing buffer with
250 mM imidazole). The fractions containing recombinant protein are
collected and dialyzed against storage buffer (50 mM Tris, pH 8.0, 100 M

NaCl, 0.2% Tween 20). The purified N-mANGPTL4 is aliquoted and stored at
-70°C,
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45. The monoclonal antibody of claim 1, wherein the antibody binds to a
peptide of SEQ ID NO: 43. 46. The monoclonal antibody of claim 1,
wherein the antibody binds to a peptide of SEQ ID NO: 4;land binds to a
PEPEHEBHEEQ ID NO: 43. 47. A pharmaceutical compositioRCadrfpieipfg184
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as described above, Part VI.H., in IFA intraperitoneally. One week after the
third boost, serum titers were again measured by ELISA as described above
in this paragraph. About two and a half weeks after the third boost, the mice
were boosted with 10 ug N-mANGPTL4 intravenously.

[0291] Splenocytes were harvested three days later from the
immunized mice and fused with mysioma cells (NSI) using PEG1500 as a
fusion agent. The resulting celt fusion products were diluted into hybridoma
medium and seeded into 96-well tissue culture plates. After 1 day, HAT
medium was added fo the hybridoma cultures. The medium was changed
every three or four days as necessary.

[02922] After ten to fourteen days of selection and culture, hybridomas
were screened by ELISA to identify those that express antibody that cross-
reacts with human and mouse ANGPTL4. ELISAs were performed as
discussed above in Example K, except the plates were coated with 50 pl of a
0.25 pg/ml solution of protein and each antibody was separately tested
against both mouse ANGPTL4 and human ANGPTL4. Mouse ANGPTL4 and
human ANGPTL4 were purified from the conditioned medium of CHO cells
infected with Ad5-mAngptl4T and Ad5-mANgptl4T, respectively, as discussed
above in Example H. Fifteen monoclonal antibodies that cross-reacted with
mouse and human ANGPTL4 were selected. The isotypes of the selected
antibodies were determined, and are shown in Table 3.
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Hong, Seokjoo <120> MONOCLONAL ANTIBODIES AGAINST ANGPTL4
<130> 7705.24-304 <150> 60/642,022 <151> 2005-01-07 <160> 50

<170> PatentIn version 3.3 <210> 1 <211> 410 <212> PRT <213> Mus
MUSEHESLAD0> 1 Met Arg Cys Ala Pro Thr Ala Gly Ala Ala PETAVHPE/ewW184
Cys Aldaild 31015 Thr Ala Gly Lea Lea Ser Ala Gin Gly Arg Pro Ala Gin

la.Ser Trp Asp Glu Met Asn Leu Leu
erg I?ilsuClsjlryOLZeoa2 222025 L?gg 8%ea Gly HisetKpeeis Arg Glu His Val Glu
Arg Thr Arg Gly esignation
3HT lgG1
5A8 IgG1
8D8 lgG1
9C10 o 1gG1
18C9 - IgG1
20C9 IgG1
18A2 i0G2a
5F2 lgG2b
7H8 IgG2b
11G11 lgG2h
16A11 lgG2b
18G3 lgG2b
00B4 lgG2b
R. In vivo activity of monoclonal antibodies against ANGPTL4

[0293] Antibodies 14D12, 19C9, 18G3, 18A2, 9C10, and 90B 4, as well
as anti-KLH as a control, were tested for certain in vivo activities in mice as
follows. Thirty mg/kg body weight of antibody was injected into a C57 albino
wild type mouse intraperitoneally. Each antibody was tested in five rice.
After four days, fasted serum triglyceride and total cholesterol levels were
measured. The fasted serum triglyceride levels of the antibody-injected mice
in that experiment are shown in Figure 31. Antibodies 14D12 and 90B4
reduced fasted serum triglycerides to a statistically significant extent, by
73.6% and 54.9%, respectively. Fasted total cholesterol levels of the
antibody-injected mice in that experiment are shown in Figure 32. Antibodies
14D12 and 90B4 reduced fasted total cholesterol to a statistically sig nificant
extent, by 25.2% and 22.2%, respectively.
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505560 Gin Lea Gly Ala Lea Glu Arg Arg Met Ala Ala Cys Gly Asn Ala

Cys 65707580 Gin Gly Pro Lys Gly Lys Asp Ala Pro Phe Lyg Asp Ser Glg
Asp Arg 859095 Val Pro Glu Gly GIn Thr Pro Glu Thr Lea an Ser Lea Gin
TP B¢488205110 Lea Lys Ala Gin Asn Ser Lys lle GIn GirPEEA'$2es @i 84

Lys Valda 1RG5 GHiiufhg ST WbRACRSKHEILAREL 88N
lle Gin Asn Le I’{%Qﬂ.ﬂ? 40 GIn Ser Gin lle Asp Lea Lea Ala Pro ThrHis
Lea Asp Asn C?i\y al 150155160 Page 1 WO

2006/072228p URUBROOG/ABALBAT antibodies 90B4, 15F2, and 14D12 were
determined for each of N-mANGPTL4 and N-hANGPTL4 by ELISA. N-
hANGPTL4 was expressed and purified from bacteria as described above for
N-mANGPTL4 in Example Q. A polynuclectide sequence encoding amino
acids 24 to 175 of human ANGPTL4 was cloned into expression: vector
PET22b(+), which encodes an N-terminal pelB leader sequence and a C-
terminal His tag. Following translation of the protein and removal of all but 11
amino acids of the pelB sequence, N-hANGPTL4 has the seguexnce shown in
SEQ ID NO: 11. That sequence contains 11 amino acids from the pelB
sequence, followed by amino acids 24 to 175 of human ANGPTL4 (underlined
in Table &), followed by a 2 amino acid linker and the His tag. ELISAs were
performed as discussed above in Example K, except the plates were coated
with 50 pl of 0.25 pg/mi of protein (N-mANGPTL4 or N-hANGPT L4) per well.
Binding was measured at 0 pg/ml, 0.08 pyg/mi, 0.4 ug/ml, 2 pg/ml, and 10
pg/mi antibody. The results of that experiment are shown in Figure 33. 90B4
had greater affinity for both N-mANGPTL4 (panel A) and N-hANGPTLA (panel
B} than either 15F2 or 14D12. 15F2 had greater affinity for N-mANGPTLA4
than 14D12, but comparable affinity as 14D12 for N-hANGPTLA.

T. Dose response of 14D12 in lowering serum triglycerides
[0295] Five C57 albino wild-type mice fed a HFD were injected

subcutaneously with the specific concentrations discussed below of either
14D12 antibody or anti-KLH antibody. After 4 days and 7 days, the percent
reduction in total triglycerides relative to time 0 was determined. The antibody
concentrations tested in that experiment were 0.3 mg/kg body wesight, 1 mg/kg
body weight, 3 mg/kg body weight, 10 mg/kg body weight, 30 mg/kg body
weight, and 90 mg/kg body weight. The results of that experimert are shown
in Figure 34. After 4 days, administration of 10 mg/kg body weight, 30 mg/kg
body weight, and 90 mg/kg body weight resulted in a statistically significant
reduction in serum triglycerides. See Figure 34, panel A. That effect
continued, and remained statistically significant after 7 days. See Figure 34,
panel B,
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In Lea lle

Asp Lys Thr ser Arg Gly Lys Lys Lea Ser Lys met T_hr G

162170175 Gly Lea Thr Ser Asn Ala Thr His Lea His Arg Pro Ala Arg Asp
Cys 180185190 Gin Glu Lea Phe Gin Glu Gly Glu Arg His Ser Gly Lea
BREHOMEP95200205 Gin Pro Lea Gly Ser Pro Pro Phe LeRCVAISA 00184

Cys GlutMet TRhSRNO2)RRAANANLG! h%w@o@;é@ééﬁﬁig?@%%

Lea Asn Gly Ser Val Asp 225230235240 Phe Asn Gin ser
Lys Asp GI)B// Pﬁgt&i?c}fg HBeSh AN 45 Gly Glu Phe Trp Lea Gly

Lea GIUQ386Yket deieBundeHBBlynAsRARRAB2E0- D BIVSE SihbSHice
%F@i’n@&é@%ﬁ"ﬁ@ﬁﬁ/& %@99\,&3@,@3{‘ 1%@1?2735n2d8%§i? fasted serum
triglyceride and total cholesterol levels were measured after certain time
intervals set forth in Table 4, below. Mice were fed a regular (“chow”) diet. A
total of eight groups of three mice each were used in the experiment. One
group of three mice was not injected with antibody and was used as baseline.
The remaining seven groups of mice received 14012 injections. The mice
were injected, fasted, and bled according to the following schedule:
Table 4

Group | Day injected | Day fasted | Day bled Timepoint (day)

o FE = 3 I & - E RN N B % 8 B Y IR
= N} oW A - N oW
~p S N N W ow] ow
ol el oo Cof A BN
=~ O oy A ow| N -

[0297] To determine the pharmacokinetics of 14012, four C57 albino
mice were injected with 30 mg/kg body weight of 14D12 at 8 a.m. on day 1.
Four additional C57 albino mice were injected with 30 rg/kg anti-KLH at 8
a.m. on day 1 as a control. Each mouse was then bled after 1 hour, 5 hours,
10 hours, 1 day, 2 days, 4 days, 7 days, 10 days, and 14 days, and the
concentration of antibody in the blood determined as fo llows. An ELISA was
performed as discussed above in Example K, except each well was coated
with 50 pl of 0.5 pg/mi of N-mANGPTL4. The following dilutions of mouse
serum were tested by ELISA: 1:10%, 1: 107, 1:10°, 1:10°. Standards
containing 0.08 ug/ml, 0.4 ug/mi, 2 pg/mi, and 10 ug/mi of 14D12 were tested
ire parallel with the mouse serum dilutions.

[0298] The results of those experiments are shown in Figure 35. Panel
A shows a plot of 14D12 concentration and fasted serurn triglyceride levels
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Lys Lea Lea Gin Phe Pro lle His Lea Gly Gly Glu Asp Thr Ala Tyr
290295300 Ser Lea Gin Leu Thr Glu Pro Thr Ala Asn Glu Lea Gly Ala} Thr
Asn 305310315320 Val Ser Pro ASn Gly Lea ser Leu Pro Phe Ser -air Trp
REH2HREE%325330335 His Asp Lea Arg Gly Asp Lea Asn BGE/1A3a0pa/010184

senveetirier CADEHCIAOSHRARM Boaken PSRy I MG W&éﬁfrﬁ%ue
LeaAsnGl,Gin Ty Phe 3553%21%5 His Ser lle Pro ,ib\rg Gin Arg Gin Glu

Arg LYs LYs QY ﬁéy Bhe T3 Ie3d6a5es A TP e Fhonye
%ﬁ%@i@ﬁ%@nﬂwmmmmmasﬁ%a%@ﬂe OB ftMahfetdiMa
NHhpiPeREEMReALOnded. Panel B shows & plot of 14D12 concentration
and fasted total cholesterol levels over time. As stated above, 14D12
concentration peaks at about 24 hours after injection. Fasted total cholesterol
reaches a minimum about 168 hours after injection, and remains lowered unti
at least 336 hours after injection, when the experiment ended.

V. Administration of monoclonal antibodies against ANGPTL4

in mice that overexpress human ANGPTL4

[0299] To determine whether certain monoclonal antibodies can reduce
fasted serum triglycerides and total cholestero! in rice that overexpress
hruman ANGPTL4, Ad5-hAngptldT (described in Example B.2., above) was
injected at 1 x 10° IU/mouse into the tail veins of C57 albino mice. A total of
four groups of five mice each were injected with Ad5-hAngptidT. Each of the
four groups were also injected with 30 mg/kg of an antibody at the same time
as virus infection. The antibodies injected were anti-KLH, 14D12, 15F2, and
90B4. After four days, fasted serum triglyceride and total cholesterol levels
were measured in the mice.

[0300] Figure 36 shows fed serum triglyceride levels in the mice in that
experiment. Each of the five mice in each group is represented by a different
symbol in Figure 36. Mice injected with anti-KLH had serum triglyceride levels
of between about 750 mg/dl and about 1900 mg/dl. Three of the mice
injected with 14D12 had serum triglyceride levels below those of mice injected
with anti-KLH. The remaining mice injected with 14D12 had elevated
triglyceride levels relative to mice injected with anti-KLH. Three of the mice
njected with 15F2 had serum triglyceride levels well below those of mice
infected with anti-KLH, while the remaining two mice injected with 15F2 had
serum triglyceride levels that were similar to mice in jected with anti-KLH.
Finally, three of the mice injected with 90B4 had serum triglyceride levels
bexlow those of mice injected with anti-KLH, while two of the mice injected with
90B4 had elevated serum triglyceride levels relative to mice injected with anti-
KL.H.
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<210> 2 <211> 406 <212> PRT <213> Homo sapiens WO
2006/074228PCT/US2006/000184 <400> 2 Met Ser Gly Ala Pro Thr Ala
Gly Ala Ala Lea Met Leu Cys Ala Ala 151015 Thr Ala Val Lea Lea ser Ala
81 WH'CGHPro Val Gin Ser Lys Ser 202530 Pro Arg Phe A%ng“é‘#SWlbﬁﬂ@ﬁS‘l

Glu Met[#B01YZhbeashin %@Mé{%@ﬁﬂﬂéﬁ bEthSHiLEH s[é e‘{a Q[

Gln His A g,Ser 505560 Gin Lea: en Gin
R R RIS AP iR S s rorenoinec vamaine t
%ﬁﬁﬁﬂm%@a%ﬂeat%ﬁm@n@r%ma mice injected with antibodies
against ANGPTL4 had elevated serum triglyceride levels, which may be due
to the variation of Ad-hANGPTLAT infection and possible expression in the
liver. :

[0302] Figure 37 shows the fasted total cholesterol levels in the mice in
that experiment. Each of the five mice In each group is represented by the
same symbol as in Figure 36. Ali five of the mice injected with anti-KLLH had
total cholesterol levels of between about 180 mg/dl and about 240 mg/dl.
Thiree of the mice injected with 14D12 had total cholesterol levels below those
of mice injected with anti-KLH. The remaining two mice injected with 14D12
had total cholesterol levels above those of mice injected with anti-KLH. Four
of the mice injected with 15F2 had total cholesterol levels below those of mice
injected with anti-KLH, while one mouse injected with 15F2 had a total
cholesterol level comparable to mice injected with anti-KLH. Finally, two of
the mice injected with 90B4 had total cholesterol levels lower than those of
mice injected with anti-KLH, while one of the mice injected with 90B4 had a
cormparable cholesterol level to mice injected with anti-KLH, and one of the
mice injected with 90B4 had a total cholesterol leve! greater than mice
injected with anti-KLH.

[0303] Overall, about half of the mice infected with Ad5-hANGPTLAT
and injected with antibodies against ANGPTI_4 had total cholesterol levels
lower than mice infected with Ad5-hANGPTLAT and injected with anti-KLLH.
Again, the mice infected with Ad5-hANGPTLAT and injected with antibodies
against ANGPTL4 that had elevated cholesterol levels may be the result of
variation of Ad5-ANGPTLAT infection and possible expression in the liver.

10304] These resuits demonstrate that injection with antibodies 14D12
15F2, and 90B4 may reduce serum triglycerid es and total cholesterol in mice
overexpressing human ANGPTL4.
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859095 Val Asp Pro Gin Val Len His Ser Len GIn Thr Gin Len L_ys A_Ia an
100105110 Asn Ser Arg lle Gin GIn Leta Phe His Lys Val Ala Gin C§|n Gin
Arg 115120125 His Lea Gin Lys Gin His Lea Arg lle Gin His Len Gin Ser
Bh20H 138835140 Gly Len Lea Asp His Lys His Lea Asp HISTGHzOfaPR)ts4

Lys Prgvhla 14ed@MiataiibAer fionoaaiLaRtpoLmiD g.u HPLa
Vﬁ Asg%ro Ala His, 1 517%6‘7; Asn Val ser Arg Lea His ﬂ%ﬁﬁ%ﬁ ro ﬂg['
Asp Cys Gin dﬂﬂ@lar IRHERIES0 Gin val Gly Gin Arg Gin ser Gly

Len PHEBISHIDGTkRuolGin Bhyclib206265 KeinBre REaL bRl fad/alAsh
Erioidete MPIVRISSBEASRARMRN 15 a high fat diet. See, .., lshibashi et
al. (1993) J. Clin. Invest. 92 :883-93. ‘To determine if certain monoclonal
antibodies against ANGPTL4 could reduce serum cholesterol and triglyceride
levels in LDLr knockout mice, the follwing experiment was performed. Three
groups of fifteen 12- to 13-week old LDLr knockout mice {Jackson
Laboratories, strain B6.129S7-Ldi"™"*1J) were injected with vehicle alone, 30
mg/kg anti-KLH, or 30 mg/kg 14D12 intraperitoneally. Each mouse received
one injection per week for fifteen weeks. A fourth group of fifteen mice was
left untreated. All mice were fed a Clinton diet (Research Diets, product no.
D12107 beginning on the day of the first injection.

[0 306] Fasted serum triglyceride levels were determined in each mouse
atthe end of 15 weeks. See Figure 38. Serum triglyceride 'ievels in mice
injected with 14D12 were significantly lower than serum triglyceride levels in
mice inje cted with anti-KLH, vehicle, or mice that were untreated.

[0307] Fasted total cholesterol levels were determined in each mouse
atthe end of 15 weeks. See Figure 39. Total cholesterol levels in mice
injected with 14D12 were significantly lower than total cholesterol levels in
mice injected with anti-KLH, vehicle, or mice that were untreated.

[0308] In that experiment, LDLr knockout mice injected with 14D12
each weezk for 14 weeks showed no difference in glucose tolerance or insulin
levels relative to LLDLr knockout mice injected with anti-KLH or vehicle each
week for 14 weeks. Furthermore, in that experiment, there was no difference
in body faxt content, body fat percentage, or leanr: body mass between mice
injected with 14D12 each week for 8 weeks and mice injected with anti-KLH
or vehicle each week for 8 weeks. Finally, the percentage of plaque in the
aortic tree of mice injected with 14D12 each we ek for 15 weeks was not
statistically significantly different from the perce ntage of plaque in the aortic
tree of mice injected with either anti-KLH or vehicle each week for 15 weeks in
that experiment. (Data not shown.)
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210215220 Thr val lle Gin Arg Arg His Asp Gly Ser Val Asp Phe As_ti Arg
Pro 225230235240 Trp Gin Ala Tyr Lys Ala Gly Phe_ Gly Asp Pro His Gly
Gilu Phe Trp 245250255 Lea Gly Lea Gin Lys val His Ser lle Thr Gly Asp

R RO Arg 260265270 Page 3 WO | PCT/US2006/000184
2006/076228P CTHbLS2Q61RMERA 4 Srefia 4 GiAN BR A G Igrfg;@%ﬁge

A AT SRS P LT shooeinarves Al b w@etmeny Gin
LewGigiatal Entibhd Y &4 Pi@ RrovseeB 053 HO3 k28R increased glucose
tolerance or changes in insulin levels in those mice. In that experiment,
monoclonal antibody 14D12 did not alter body composition in those mice or
reduce the percentage of plaque in the aortic free. In addition, at the end of
the experiment, one of thirteen LDLr knockout mice that received 15 weekly
injections of 14D12 had a distended abdomen, while two of thirteen LDLr
knockout mice that received 15 weekly injections of 14D12 had typical lesions
in the mesenteric lymph nodes and lymphatics. Finally, serum inflammatory
cytokines were not elevated in LDLr knockout mice who received 15 weekly
injections of 14D12 relative to mice who received anti-KLH or vehicle. (Data
not shown.)

[0310] Next, the effect of a single injection of 14D12 in LDLr knockout
mice was determined. Each mouse received g single intraperitoneal injection
of 30 mg/kg body weight of either anti-KLH or 14D12. Six mice were injected'
with 14D12 and five mice were injected with anti-KLH. After four days, fasted
serum triglyceride and total cholesterol levels in the mice were determined.

[0311] Fasted serum triglyceride levels are shown in Figure 42. A
single injection of 14D12 resulted in a 68.8% reduction in serum triglycerides
after 4 days. That result was statistically significant. Fasted total cholesterol
Ievels are shown in Figure 43. 14D12 did not reduce cholesterol levels to a
stalistically significant extent in that experiment.

[0312] Those results demonstrated that a single injection of the
rnonoclonal antibody against ANGPTL4 tested in that experiment resuited in a
significant reduction in serum triglycerides in LDLr knockout mice.

X. Administration of monoclonal antibodies against ANGPTL4

in ApoE knockout mice

{0313} ApoE knockout mice have been found to develop spontaneous
hypercholesterolemia. See, e.g., Piedrahita et al. (1992) Proc. Natl. Acad,
Sci. USA 89(10):4471-5; and Zhang et al, (1992) Science 258(5081):468-71.
T o determine if certain monoclonal antibodies against ANGPTL4 can reduce
serum cholesterol and trigyleride levels in ApoE knockout mice, the following
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Gly Leu Ser Val Pro Phe Ser Thr Trp Asp Gin Asp His Asp Leu Arg
325330335 Arg Asp Lys Asn Cys Ala Lys Ser Lea Ser Gly Qly Trp Trp

Phe Gly 340345350 Thr cys Ser His Ser Asn Lea Asn Gly din Tyr Phe Arg
O e B55360365 Gin Gin Arg Gin Lys Lea Lys Lys GIP{I&/FH380q7pp0184

LysiiienwasTATIEAN Chrrarbiipd Ut BB 469 BlaBleclinIEVet
Pro Met 3853903954 la Ala Glu AIa AIa Ser 405 <210> 3
&@ggnc?ﬁe 358RG A ?%@ P2-Apoe m’””cNH)
were injected with vehicle alone, 30 mg/kg anti-KLH, or 30 mg/kg 14D12
intraperitoneally. Each mouse received one injection per week for fifteen
weeks. A fourth group of fifteen mice was left untreated. All mice were fed a
Western diet (Research Diets, product no. D1 207'9B}) beginning on the day of
the first injection.

[0314] Fasted serum triglyceride levels were determined in each mouse
at the end of 15 weeks. See Figure 40. Serum triglyceride levels in mice
injected with 14D12 were significantly lower than serum triglyceride levels in
mice injected with anti-KLH or mice that were untreated. However, serum
triglyceride levels in mice injected with 14D12 were not significantly lower than
serum triglyceride levels in mice treated only with vehicle in that experiment.

[0315] Fasted total cholesterol levels were determined in each mouse
atthe end of 15 weeks. See Figure 41. Total cholesterol levels in mice
injected with 14D12 were not significantly lower than total cholesterol levels in
mice injected with anti-KLH or vehicle in that experiment, but were
significantly lower than total cholesterol levels in mice left untreated.

[0316] In that experiment, there was no difference in body fat content,
body fat percentage, or lean body mass between mice injected with 14D12
each week for 15 weeks and mice injected with anti-KLH or vehicle each
week for 15 weeks., Furthermore, the percentage of plaque in the aortic tree
of mice injected with 14D12 each week for 15 wee ks not statistically
significantly different from the percentage of plaque in the aortic tree of mice
Injected with either anti-KLH or vehicle each week for 15 weeks in that
experiment. (Data not shown.)

[0317] Those results showed that 14D12 can lower serum triglyceride
levels in ApoE knockout mice. In that experiment, however, monoclonal
antibody 14012 did not reduce total cholestero! levels in ApoE knockout mice.
In that experiment, monoclonal antibody 14D12 also did not alter body
composition in those mice or reduce the percentage of plaque in the aortic
tree. In addition, at the end of the experiment, three out of fifteen ApoE
knockout mice that received 15 weekly injections of 14D12 had a distended
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<400> 3 gcaccagagc aagtctaagt ctgageegge tcccccagaa actectgegt
tccggagtce tagegttget gcacccaagg tgcgetccga cageaggegc tgeectggtg
ctatgcgegg getcaaggge geectgeaca gecagageca cegegctitg ttgctggete "
Wbt cageteggce catgggetge cgtgggeage tgggegeget FEddetieeeo
alyiytgorhotitatidead GagH IR SGABINSSHIGURIBAH RELORGRF Seoivay

cte, ctcecagetge cecacceccag ctactgcggg
R R v R RS e eseniauabamet
RpgRssARgdgwntissc dralgasiggatttgdiee\éDthe ApoE knockout imice

L2280 t agtgattcag
g%%%g g aa éﬁ@i%%%%?fé%%gﬁ% g:t a}cgag(ga%%g‘%@ac 99ldhe
e

esuesagelcelavgtetdnatpattvaghcieamizmybecacy
reERtgo LSOy EEHRHI SR F UTHAR AL R, £ 48 38iA0 GHEIEIASEY G -

atggac. aatacitcea ctetatceca ttctggaaaa catggaaggg cegetactat
E(E:‘C(I:%Pg%ga%'é% a@&%%ﬂf? c?gﬁy&cét agacagtgac tttgg-ttgtg gecctgagat
taagtafiiyélaterydiye ¢fftgbaicaasyagiednjtttogtoriagy gﬁﬁt?\mmgié%ut
t c taccaga tt at gcagagggac
e R
%fg%@ EakethedwmaightaiRithacRpidos ard201121 Y mREWBNAjected

%isg%:q; g%g‘;@%ﬁgg%@é@ aai}%agggﬁ]g@sterol levels in the mice were
determined.

[0319] Fasted serum triglyceride levels are shown in Figure 44. A
single injection of 14D12 resulted in a 55.4% reduction in serum triglycerides
after 4 days. That result was stati stically significant. Fasted total chole sterol
levels are shown in Figure 45. A ssingle injection of 14D12 resuited in a 39.5%
reduction in serum triglycerides after 4 days. That result was also statistically
significant.

[0320] Those results demonistrated that a single injection of monoclonal
antibody 14D12 can results in a significant reduction in serum triglycerides
and total cholestero! levels in ApoEE knockout mice.

Y. Administration of a monoclonal antibody against ANGPTL4

to db/db mice

[0321] Db/db mice have been found to display obesity and diebetic
phenotypes. See, e.g., Chenet al. (1 996) Cell 84 :491-495; and Chua Jr et
al. (1996) Science 271 :994-996. "To determine the effect of certain
monoclonal antibodies against ANGPTL4 on obesity and diabetes
parameters, the following experiment was performed.

[0322] Each mouse in a first group of ten db/db mice was injected with
30 mg/kg body weight of anti-KLH subcutaneously. Each mouse in a second
group of ten db/db mice was injectexd with 30 mg/kg body weight of 14D-12
subcutaneously. Fasted serum triglyceride levels were measured priorto
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gtctccagtc ctcgeacctg gaaccccaac gtccccgaga gtccccgaat ccecgetcecl180
aggctaccta agagga-tgag cggtgctccg acggecgggg cagecctgat

gctctgegec240 gecaccgecg tgetac-tgag cgetcaggge ggaccegtge agtccaagtlcS )
JEEGEHEIEBH gegtcctggg acgagatgaa tgtcctggeg cacggactc@¢dEagetedep

cm@@@gnt@%%eegm%@gfgawfa@%%?gg@ﬁ@gé i’fgg@gﬂgﬁgeg%en
CgC
e Al S Pl St bbb et s g
cagacHteteiteadyoe e \yedina gMiccatetagedaciaiigerena
99199C463939RAXIIRAGLIAARNRA 9 r%cﬁég@é)ngggg‘%%ﬁ dB8tethac

atctgcaaag ccagtttggc ctcctggacc acaagcacct agacca ; .
cEGEEEAY e If Qe sinak gltecaginglg inipaiceyyitvant-KLH or

CABALIOA BRSO BHIORIBRAEAGDNANYSC AARROCIN FPAYONASRAEY
Page 5 W 2006ﬁ074228PC /US2006/000184 accgt cccac cgcagggaca

S RtIcRly SICE T extent, Panel B ohows iasigatea Sisiyeesdes n
gyERafttc Saceihityaitiagicaih CIgEY aaga HaGAdRARIPRARREN,

14D12 reduced serurm triglycerides by 56%, which was statisticall'y significant.

[0324] Serum glucose and insulin levels were not changed by 14D12
injection in that experiment. Body weights of the mice were also ot changed
by 14D12 injection in that experiment.

2o Sequenicing of certain monoclonal antibodies against

ANGPT L4

{0325] The heavy chain and light chain variable regions of 14D12,
16F2, and 90B4 were cloned and sequenced using a modified version of the
method described in Gillitand et al (1996) Tissue Antigens 47: 1-20. The
method was modified to use RACE and PCR primers suitable for the mouse
genetic background. An alignment of the heavy chain variable reggions,
including a consensuss sequence (SEQ ID NO: 15), is shown in Figure 47. In
addition, the percent homology of the heavy chain variable regions between
each of the antibodies is shown in that Figure. The heavy chain vairiable
regions of 14D12 (SEQ ID NO: 12) and 15F2 (SEQ ID NO: 13) are 99%
identical, while the he avy chain variable region of 90B4 (SEQ ID NQO: 14) is
only 40% identical to the heavy chain variable regions of 14312 and 15F2.

[0326] An align ment of the light chain variable regions, including a
consensus sequence (SEQ ID NO: 19), is shown in Figure 48. The percent
homology of the light chain variable regions is shown as well. The light chain
variable regions of 15F2 (SEQ ID NO: 17) and 90B4 (SEQ ID NO: 18) are
99% identical, while thie light chain variable region of 14D12 (SEQ ID NQ: 16)
is only 52% and 51% identical to the light chain variable regions of 15F2 and
9084, respectively.
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ccag cggcct agaactg cge tcaacgg cca t ctggaagac ccatggcage gacggtgact
aggagggg cc ttctgagtge agactctaga gggact caga ttgactgacg tgtgtgtagg
agttcttgga aaaaaaaaaa ctccgt accc caagag cct ¢ gtactt ccge ctgg cg ggg )
Va8 EHE 8 ¢ cttggctctg atctggaaac aggggg g ctg ggcgtggaictgégaesciets

accaggy ICEMI ORISR AARPARM BERNICIIPHE §e99.999.
gg %tg ctgcagt 9223 o g?cg!gg t ctggagg ct tccat cccgg cg cfg%tgg’%gns
tcctagegt ¢ cccgag’gg?&’gfgtggacag catg cgttg c aaggggcatg ggggce cage ¢

cttgtgtgd@%m&m'@m@fsidmwmaema?ﬁﬁmﬁ)l e Ccﬁéﬂ%g tﬁg@@é@gc s gst, 14D12,
cC

o R bl e 0 dagrments o
cdPeHEE) PRI b 4 yetedtans plad inytrag Joe 1@&01@1&10@&@@@@@;@%%5 are
cmgmgﬁaraaacmmg%mg%%%g@grgg 5%1%3%%32@% 8

60 aaaaaaaaaa 1920 1967 <2
ta{g@&qbgi\%sz 40 to 48). The starting amino acid and ending amino acid in

Table 5 refer to the amino acid sequence of MANGPTL4 shown in SEQ ID
NO: 50.

Table 5

fragment | Starting amino acid Ending amino acid
gs1 Q24 M73
gs2 L49 Pog
gs3 A74 £123
gsd E99 L151
gsb F124 P180
gs1-2 L49. M73
gs2-3 A74 P98
gs3-4 E99 L1123
gs4-5 F124 L151

[0328] Each fragment was expressed from a construct that was
generated using PCR. Each PCR-derived construct contained a T7 promoter,
a sequence encoding a Hisg tag, a sequence encoding a small-ubiquitin-like
modifier (SUMO), and the sequence encoding the ANGPTL4 fragment. The
PCR constructs were transiated in vitro using RTS E. coli Linear Template
Generation Set (Roche Diagnostics) and RTS 100 £, coli HY kit {(Roche
Diagnostics), both as directed by the manufacturer. The ANGPTL4 portion of
a fragment is referred to as “gs1,” ‘gs2,” etc., as shown in Table 5. The in
vitro translated protein fragments, including the His tag and SUMO sequence,
are referred to és ‘His-SUMO-gs1,” “His-SUMO-gs2,” efe,, as shown in Figure
49,
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<213> Artificial <220> <223> 01 i gonucl eoti de for si RNA <400> 5
gaggcagag u ggacuauuuu u2l <210> <211> <212> <213> <220> 6 21
RNA Atrtificial <223> ol i gonucl eoti de for Si RNA <400> 6 uuggugaacu g

MAgPe(RGHA%21 <210> 7 <211> 21 PCT/US2006/000184
[0329] The in vifro translated protein fragments were separated on four

SDS-PAGE gels, along with N-mANGPTL4, and transferred to four
nitrocellulose blots. The blots were then blocked for 1 to 2 hours with TBS
containing 5% nonfat dried milk (TBS-NFDM). After blocking, the blots were
rinsed with TBS containing 0.5% Tween-20 (TBS-Tween) four times for five
minutes each rinse. The blots were then incubated in TBS-NFDM containing
tester antibody ( 14D12, 16F2, 90B4, or anti-His) overnight at 4°C. The blots

were rinsed with TBS-Tween four times for five minutes each rinse and then
incubated in TBS-NFDM containing a 1:6000 dilution of HRP-coupled goat
anti-mouse antibody (Southern Biotechnology Associates) for 1 hour. The
blots were rinsed with TBS-Tween four times for five minutes each rinse and
then developed using SuperSignal West Pico Chemiluminescent Substrate
(Pierce Biotechnology) as directed by the manufacturer, Alternatively, blots
can be developed using the Western Breeze ™ Immunodetection Kit
(Invitrogen).

[0330] The results of that experiment are shown in Figure 49. Antibody
14D12 bound only to N-mANGPTL4 in that experiment. 14D12 did not
appear to bind to any of the other fragments in that experiment. That result
may be due to the fact that 14D12 is a weaker binder than 15F2 and 90B4.
See, e.g., Example S and Figure 33. Antibody 15F2 bound His~-SUMO-gs1.
That result suggests that 15F2 binds at least to a region between Q24 and
P98 of mANGPTL4 (SEQ ID NO: 40). Anfibody 90B4 bound to His-SUMO-
gs2 and His-SUMO-gs4. That result suggests that the 90B4 epitobe contains
portions of MANGPTL4 between L.49 and P98 (SEQ ID NO: 41) and between
E99 and L151 (SEQ ID NO: 43).

BB. siRNA

[0331] Oligonucleotides for use as siRNAs were identified using the
SMARTselection™ process (Pharmacon, Inc., Lafayette, CO). This process
uses a multi-component algorithm for identifying siRNAs with a high
probability of potent and specific degradation of the target mRNA. Four
double stranded RNA oligonucleotides for use as siRNAs were identified
using this process. The sequences of the four oligonuclectides are set forth in
SEQ ID NOs:5-8.
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<212> RNA <213> Artificial Page 6 WO _ _
2006/074228PCT/US2006/000184 <220> <223> oligonucleotide fo;

siRNA <400> 7 gauggaggcu ggacaguaau u <210> 8 <2_11> 211<.21 >
RRARGPIRN rtificial <220> <223> oligonucleotide for SIRNARKYDERS08/000184

[0332] The oligonuclectides are used to induce the degradation, and
thus the expression, of mRNA encoding humar ANGPTL4. The four
oligonucleotides are combined within a single reagent, the SMARTpool®
reagent (Dharmacon, Inc., Lafayette, CQ), which is resuspended in a buffered
RNase-free solution to a final concentration of =bout 20uM. The
oligonucleotides are transfected into cultured cells using standard transfection
methods at a concentration of about 1-200 M sIRNA.

[0333] A cell-based assay is used to confirm that the oligonucleoctides
induce the degradation of mRNA encoding hurmian ANGPTL4 in vifro. Hela
cells transfected with the oligonucleotides are seeded onto 5-well plates and
allowed to grow overnight in a 37°C incubator with 5% CO; supplement.
Seeding density is about 100,000 cells/iwell. The oligonucleotides are
transfected into cells the next day at a final concentration of about 10-100 nM
in 1 ml growth medium. Cells are harvested 48 hours after transfection. Total
RNA is isolated using the Qiagen RNeasy kit. The amount of Angptid mRNA
is analyzed by Northern blot analysis.

[0334] While the above examples describ €, inter alia, certain
neufraiizing manoclonal antibodies against mouse ANGPTL4 and the in vivo
effects of those antibodies in mice, one skilled iny the art would readily
recognize that neutralizing monoclonal antibodies against human ANGPTL4
may be generated, and such antibodies would have the same or similar in
vivo effects in humans. That conclusion is based, in part, on the observation
that human and mouse ANGPTL4 are evolutionarily conserved proteins that
share structural and functional features. See, e.g., Ge et al. (2004) J. Biol._
Chem. 279:2038-2045. For example, human and mouse ANGPTLA4 share
about 77% amino acid sequence identity. Human and mouse ANGPTL4 also

share common secondary structural elements, e.g., an N-terminal coiled-coll
domain and a C-terminal fibrinogen-like domain. Furthermore, human
ANGPTL4 has a similar function as mouse ANGPTLA4, as demonstrated by
the ability of human ANGPTIA to raise serum lipid levels when overexpressed
in mice. See Part VI.B.2.
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gacaagaacu gcgccaagau u <210> 9 <211> 18 <212> PRT <213> Artificial
<220> <223> peptide for immunization <400> 9 Leu Ala Pro Thr His Leu
0
Asp Asn Gly Val Asp Lys Thr Ser Arg Gly 151015 Lys Ar‘g <210>1
I 1806582291 2> PRT <213> Artificial <220> <223> fusion P¥3tER 040084

10 Net AtmdgiASEISS GahicaIpEcaGRASE XS GNAME 34 B utinely
used as models for the treatment of various conditions and diseases using
neutralizing antibodies. For example, neutralizing antibodies have been used
to freat 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,
monaclonal antibodies that neutralize mousse 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 corclude that the foregoing examples
support the use of neutralizing monocional antibodies against human
ANGPTL4 in the treatment of human medical conditions.
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151015 cm n Pro Glu Pro Pro Arg Phe Ala Ser Trp Asp Glu Met Asn Leu
Leu 202530 Ala His Gly Leu Leu Gin Leu Gly His Gly Leu Arg Glu His val
Glu 354045 Arg Thr Arg Gly Gin Leu Gly Ala Leu Glu Arg Arg Met Ala Ala
WEBEEEEBG1y Asn Ala cys Gin Giy Pro Lys Gly Lys Asp ARCPSPREIpYS4

Aspaitife 6°80.p8s @ﬂ@%ﬁeﬁ%yal Pro Glu Gly Gin Thr Pro Glu Thr L(_eu
Gin ser Page 7 WO 2006/074228PCT/US2006/000184 859095 Lén Gin

THieSioripgiohys Ala SB2QABN
NO:

SeeduerdleGin Gin Len Phe TO0T051T0

mouse 1
ANGPTL4
{Accession No.
NP_065606)

mrcaptagaa
mnllahgllyg
ggpkgkdapf
galfgkvaqq
dktsrgkkls
rheglfqiqp
Ingsweaykd
igdwdgnakl
vspnglelpf
snlnggyfhg
igpmeataas

lvlcaatagl
lghglrehvs
kdsedrvpeg
grylskaqnlxr
kmtgliglts
igsppflvnc
gfadpggefw
lgfpihlgge
stwdqdhdir
iprgrgerkk

lsaqgrpagp
rtrgqlgale
gtpetlgslyg
lgnlgsgidl
nathlhrpazr
embsdggwtv
lglekmhsit
dtayslglte
gdlncakslis
glfwktwkor

epprfaswde
rrmaacgnac
tglkagnski
lapthidngv
degelfgege
igrringsvd
gdrgaglavg
ptanelgatn
gagwwgtesh
yyplgattll

mouse 50
ANGPTL4
(Swiss-Prot,
Accession No.

Q9Z1P8)

MRCAPTAGAR
MNLLAHGLLO
QGEPKGKDAPF
QOQLETQKVAQQ
DETSRGKRLE
RHSGLFQIOP
FNQSWEAYKD
LODWDGNAKT
VEPNGLSLPF
SNLNGOYFHES
IQOPMEATAAS

LVLCAATAGL
LGHGLREHVE
KDSEDRVPEG
ORYLSKONLR
KMTOLIGLTP
LGEPPFLVNC
GFGDPQGEFW
LOFPIHLGGE
STWDODHDLER
IPROROERKK

LSAQGRPAQP
RTRGOLGATLE
QIPETLOSLO
IONLOSQIDL
NATHLHRPPR
EMTSDGGWTV
LGLEKMHSIT
DTAYSLOLTE
GDLNCRKSLS
GLEWKTWKGR

EPPRFASWDE
RRMAACENAC
TOLKAQNSKI
LAPTHLDNGY
DCQELFOREGE
TORRLNGSVD
GNRGSGLAVQ
PTANELGATN
GEWWFETCSH
YYPLOATTLL

human
ANGPTL4
{Accession No.
NP_647475)

msgaptagaa
mnvlahgllqg
ggtegstdlp
hkvagggrhl
rrkrlpemag
1feigpggsp
weaykagfgd
dgnaellqgfs
glsvpfztwd

agyfrsipgg
dafaas

lmlcaatayl
lggglrehae
lapesrvdpe
ekghlrighl
pvdpahnvsr
pflvnckmts
rhgefwlgle
vhlggedtay
qdhdlrrdkn
ragklkkgl fw

lsagggpvgs
rtrsglsale

vihslgtglk
gsqgfgllidhk
lhriprdege
dggwtvigrr
kvhsitgdrn
glgltapvag
cakslsggww
ktwrgryypl

ksprfagwde
rrlsacgsac
agnsrigglf
hldhevakpa
Ligvgergsy
hdgsvdfnrp
sriavglrdw
glgattvpps
fgteshsnln
gattmligpm

mouse Angptl4
(Accession No.
NM_020581)

(mRNA/cDNA)

geaceagage
cteoeagetge
tagegttget
tgegetecga
ctactgegayg
gccagageca
ttgctggete
gegaacacgt
ggagogoaoge
cccaagggaa
gagtecctga
geagacteag
ttgttccaga
agcadaatct
cctettggee
acttegaggg
ttggecttgac
cegggactge

aagtectaagt
tgggtcttga
geacccaagy
cagrcaggoge
gctttigage
cegegetitg
acgggctgoet
ggagcgeaca
atggetgect
aagatgcacc
aggccagact
cteaaggcte
aggiggecca
gagaatacag
cccacgeaco
gaaagaaget
tteccaacgce
caggaactet
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ctgagcogge
actectgegt
ceaccecocag
tgeccectggty
gekcaaggge
catecotggga
acagctogge
cgtgggeagoe
gtggtaacyge
cttcaaagac
cctgagacte
aaaacagcaa
gcagcagaga
aatcttcaga
tggacaatgy
ttccaagatg
acccacttac
tcecaagaagy

tcecceagaa
tocggagtoe
aatecatgege
ctatgegegy
gocetgeaca
cgagatgaac
catgggetge
tgggegeget
ttgtcaggyy
tecgaggata
tgcagagttt
gatccageaa
tacctatcaa
gccagataga
agtagacaag
acccageboa
acaggoegge
ggagaggecac




Gin Lys val Ala Gin Gin Gin Arg Tyr Lea Ser Lys Gin Asn Lea Arg

115120125 lle Gin Asn Len Gin Ser Gin lle Asp Lea Len Ala Pro Thr His
Lea 230135140 Asp Asn Gly Val Asp Lys Thr Ser Arg Gly Lys Arg Len .
PYE B4P§/WNie24 45150155160 Thr Gin Len lle Gly Lea Thr ProR(FaUS 1 4Aien184

His His His His Hig
Artificial <220> <2
Asn ser Asp Pro A

1651701
23> fusion
sn Ser Se

3BT 29
cagtectygy

aaggegagtt
cacaggggac
gactgggaty
atttgggggg
tgagoocacy
cceaatggeo
accatgacct
ctetggtgge
cteaatggace
aggagcgtaz
ccgetactat
cecatggagy
geetggtitco
gcecctgagat
taagtaggge
cgtaactyga
gtctgeaage
aaacaaatgg
cactgaatat
gcagagyggac
ggcggackea
aggageccehyg
tggatgcaca
acagecatict
agdaaaagaa

YRR 3 R WS
pioteint<dCr L MetA

agacgcetga
aagactacaa
ctggetggye
cgaggaagoc
gcaatgecaa
tgaggacaca
gecaatgage
tttecotgee
cegtggggac
tggtggttig
zatacttoca
aaagggtate
cctectgeagy
ctacagoage
aggcctaaga
ttggceatte
tatctgegie
gagactggay
attgtigtet
cccagatcca
cacttetege
cactacagte
gtcatattga
gatacactea
ggtgctaact
tacaataaaa
aazaaaaa

gEte FEr? .
g ct‘ggal%c QCﬁccaL

acgg ctotgt
ggat ggctte
ctgg aaaaga
aatht ggetgt
attg ctecaa
goct acagec
tggg tgccac
cttctotact
ctta actgtg
gtac ctgtag
ctct ateccea
ttct ggaaaa
ctaccacect
ctettageet
agacagtgac
tetgetygggg
ttgtggacaa
gaccaoatttt
gaaacagica
gaaascatgy
ctaccagaga
caactragetg
ctgactggag
tggtegetgtte
gtggtztcecca
acaaccteoag

Sgac
ggacticaac
gyagatcocoeo
tgecacageat
gcagetacag
titeccatee
tgecageteac
caatgtitec
tgggaccaag
ccaagageet
ccattocaat
dggcaacygge
catggaaggy
gttgatccag
ccteactgga
tttggtigtg
geaggageho
agaagaagoo
cegrattogg
gagcaacagy
gctegagggg
agttggggat
ggeccttaat
acagggtgoe
gtaggtgety
ggcacagete
aacaaaacaa

mouse Angpti4
(Accession No.
AF169313)

(MRNA/cDNA)

49

GTTCCGGAGT
AGAATCATEC
TGCTATGCEC
GCGCCCTGRA
GACGAGATGA
GCCATGGGCT
GUTGGECECE
GCTTGTCAGE
ACTCCGAGGA
TCTGCAGAGT
BAGATCCAGE
GATACCTATC
GRGCCAGATA
GGAGTAGACA
TGACCCAGCT
ACACAGGCCE
GGGGAGAGGEC
GGTCTCCACC
TGGAGGCTGS
GTGGACTTCA
PCGGAGATCC
GATGCACAGC
GTGCAGCTCC
AATTTCCCAT
CCTGCAGCTC
ACCARTGTIT
CTTGGGACCA
TGCCAAGAGE
AGCCATTCCA

CCTAGCGTTG
GCTGECGCTCC
GGCTACTGCG
CAGCCAGAGC
ACTTGECTGGC
GCGCGARCAC
CTGEAGCGCC
GGCCCRAGGG
TAGAGTCCCT
TTECAGACTC
AATTGTTCCA
AAAGCAGAAT
GACCTCTTGG
AGACTTCGAG
CATTGGCTTGE
CCCCEGGACT
ACAGTGGACT
ATTTTIGGTC
ACAGTGATTC
ACCAGTCCTG
CCAAGGCGAG
ATCACAGGGA
AGGACTGGGA
CCATTTGGGG
ACTGAGCCCA
CCCCCRATGG
AGACCATGAC
CTCTCIGETG
ATCTCAATGG

CTGCACCCAA
GACALSCAGGC
GEGCTITTTGA
CACCECGECTT
TCACGGGCTG
GTGGAGLGECA
GCATEGCTGE
AARAGATGCA
GRAGGCCAGA
AGCTCRAAGGC
GAAGETGGCC
CTGAGARTAC
CCCCCACGCAR
GGGAL AGAGG
ACTCC CAACG
GCCAG GAACT
TETCCAGATC
AACTE TGAGA
AGAGA CGCCT
GGAAG CCTAC
ITCTG GCTGG
ACCGA.GGAAG
TGGCAATGCC
GGTGAGGACA
CGGCCAATGA
CCTTTCCCTS
CTCCG IGGREE
GCTGGTGETT
ACAATACTTC

GECCACCCCT

GCTGCCCTGE
GCGCGCAAGE
TGCATCCTEE
CTACAGCTCG
CCCGTGGGCA
CTGTGGTAAC
CCCTTCAARG
CTCCTGRGAC
TCAARACAEC
CAGCAGCAGA
AGRATCTTCA
CCTAGACAAT
CTTCCCAAGA
CCACCCACTT
CTTCCAAGAA
CAGCCICTGE
TGACTTCAGA
GAACGGCTCT
ARGGATGGCT
GCCTEGARAR
CCAATTGGCT
BBATTGCTCC
CAGCCTACAG
GCTGEETGLC
CCCTTCTCTA
ACCTTAACTG
PGETACCTGT
CACTCTATCC
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151015 Gly Gly Pro Val Gin Ser Lys Ser Pro Arg Phe Ala Ser Trp Asp Glu
202530 Met Asn Val Len Ala His Gly Len Len Gin Len Gly Gin Gly Lea

Arg 354045 Gin His Ala Gin Arg Thr Arg ser Gin Len Ser Alg Lea Gin Arg
AR 20E&BEE en Ser Ala cys Gly Ser Ala Cys Gin Gly Thr GiBGiySSwe/Figi 84

Asp 65707580 Lei
His Ser 859095 L4
Len Phe 1001051
His Len Arg 11513

1 Pro Len

N G1 n Th
10 His Lys
20125 lle @

SAE BRI
PR

5in HIS

N e e SR At AS R S e e
r’GiR1en iy siiacGincasarSercAngnl lezeinei oo

FHSTREHEGN €54 GINAGE
PIrEEHHa B&R Asp

Hiisrhars Wisghea
(Accession No.
NM_139314)

(MRNA/cDNA)

4

ataaasaccyg
gageggatco
ggcttctgea
gtctocagic
gtcocegaat
cggtgeteeg
gocancgecy
agtccaagte
tgtectggoy
cgegaacacy
tggageggoyg
aaccgagggyg
cgggtggace
tecaaggetca
ggtggcocag
cgaattcage
acaagecacct
aaagaggctyg
cacaatgtca
aggagetgtt
tgaaatceag
tgraagatga
ggcgecacga
agecctacaayg
tggetgygto
gcaacagocy
caacgccegay
gaggacacygg
ceggecaget
ctcogtaccee
cgecagggaca
ggtggtttgg
gtacttcege
aagggaatct
cgctgeagge
agaggcagoeco
goccacgaaa
tggeegttoo
atctggaaac
gaagcceect
ctecctgagat
ggcgtygace
cagggagtitg
agactggeet
gggaceaggg
ctggtgctgt
gcgeeaatgg
ataaaagcaa
aanazaaaaa
aaaaaas

tectegggeyg
tcacacgach
acgaageggy
ctogeoacety
jalalalelafol A olely]
acggeegggg
tgetactgag
gcogegettt
cacggactceo
cggagogeac
cetgagegeg
tocaccgace
ctgaggtcet
gaacagcagg
cagcagaggc
atetgecaaag
agaccatgag
ceagagatygg
geccgeetygea
cocaggrigyy
cetecaggggt
cctoagatgyg
tggctoagty
geggggttiy
tggagaaggt
cctggeogtyg
ttgetgeagt
cctatageoct
gggcgaecacc
ttetecactt
agaagtgcge
cacctgeage
tecatcocac
tctggaagac
cagcaceaty
tectagegte
gacggtgact
ckgeetggge
ttgtggacag
ttetgagtge
cgaggetgea
aaggggcaty
gggactcaga
caatggegga
ottgtgtygy
tgtgtgtagg
tatctgggeg
cctcagaaca
aszaaazaaa

cggaggggaqg
gtgatecgat
tottaccoce
gaacoccaac
aggcotaccta
cagceetgat
cgecteaggge
gegtectygy
tgcagotegy
cogeagteag
tgcgggtocg
tecegttage
teacageoty
atccageoaac
acctggagaa
ceagtttgge
gtggecaage
cecagecagth
ceggetgeco
gagaggcaga
ctecogeeatt
aggetggaca
gactitcaacc
gggatccoea
gcatagecatce
cagetyeggy
tcteoegtgca
geagetcact
acegtoccag
gggaccagyga
caagagecte
cattccaace
agcagoggca
ctggegggge
ttgatccage
ctggetyggye
cttggctety
aggggcteca
agaagaagac
aggggggety
ggatatgetce
gagcttecact
gggaccactt
cteagtcaca
tegagagege
tecectgggy
gagctcacag
cttaaaaaaa
aaaaasaaaa

aagccgaget
tetttecage
ggteoctceege
gtceccegaga
agaggatgag
gctetgegee
ggacacgtge
acgagatbgaa
cecaggggetg
ctgagegege
coetgteaggy
coctgagage
cagacacaac
tcttcecacaa
geagcacctg
cteectaggace
ctgcocegaag
tgacocgget
agggattgee
gtggactatt
tttggtgaac
gtaattcaga
ggeeetggga
cggcgagtte
acgggggace
actgggatgg
cctgggtgge
geaceegtgy
ccageggect
tcacgacceto
tetggagget
tcaacggoca
gaagcttaag
cgctactace
<catggeage
<ctggtoceag
<ccegaggatyg
|ggaggggec
cacgactgga
<atgcegttge
agactctaga
<cttgetgge
gJgggecagcee
t:tgactgacyg
<eteatggtyg
Acaczagoag
smgttettgyga
faazaaaaay

SR addaaagaa

oligo 1 for
siRNA

GREGCAGAGUGGACUAUTUUG

oligo 2 for

UUGGUGAACUGCAAGAUGADT

102




130135140 Page 8 W02006/074228PC13182006/000184 Asp His Glu

Val Ala Lys Pro Ala Arg Arg Lys Arg Leu Pro Glu Met 145150155160 Ala
Gin Pro val Asp Pro Ala His Leu Glu His His His His His His 165170175

P @Y E29 1> 143 <212> PRT <213> mus musculus <400STIDSH Mt

FhiriAy Leu Ser

Leu e Phe

LeuVarteu e teu Lys Gly 151015 Vat-Gin

variable region

CyRgolif¥Al Lys Ley Val Glu; Sat&sheeayaehiaiGE tys
siRNA
oligo 4 for a GACAAGAACUGCGCCARGATD
siRNA
peptide that 4A8 | © LAPTELDNGVDKTSRGKR
was raised
against
N-mANGPTLA 40 MAMDIGINSD PQGRPAQPEP PRFASWDEMN LLARGLLOLE
HGLREHVERT RGOLGALERE MAACGNACOG PRGKDAPE XD
SEDRVPEGQT PETLOSLOTO) LKAONSKIOO LFOKVAQD OR
YLSKONLRIQ NLOSQIDLLA PTHLDNGVDK TSRGKRLD KM
TOLIGLTPLE HAEHHA
N-hANGBTL4 47 MAMDIGINSD PNSSSOGGDV OSKGPRTASH DEMNVLAR O
LOLGOGLREE AERTRSOLSA LERRLSACGS ACOGTEGS TD
LPLAPESRVD PEVLHSLOTQ LKAONSRIOO LEHRVACO OR
HLEKQHLRIQ HLOSOFGLLD HXELDHEVAK PARRKRLE EM
AOPVDPAHLE HHHHHM :
14D12 heav 12 MNFGLSLIFL VLILKGVQCE VKLVESGGGT VKPGCSIET.8
eavy
chain variable CAASGFAFSR YDMSWVRQTP EKRLEWVATI STGGSYTY YD
eqio DSVKGRFTIS RDNARNTLYL QMGSLRSEDT ALYFCVRHTQ
region STVVPHYPLD YWGQGTSVTV SSA
15F2 heavy 13 MNFGLSTLIFL VLILKGVOCE VKLVESGGGL VEPGOSIET.S
chain varisble CAASGFAFSR YDMSWVRQTP EKRLEWVATI STDGSYTY YD
i DSVKGRFTIS RDNARNTLYL QMGSLRSEDT ALYFCVRHEQ
region STIVRPHYPLD YWGQGTSVIV SSA
90B4 heavy 14 MGWSWIFLFL LSETAGVLSE VOLOUSGPEL MEPGASVKIMS
chain variable CRISGYTFTD YSIHWVKQSH GKRLEWIGYT NPYNGDTYCD
oot ONFKGKATLT FNKASSTAYM ETPRLTSDDS AVYYCTRWKT
egion IQAPFAYWGC GTLVTVSA
heavy chain 15 MNFGLSLI¥L VLILKGVQCE VRLVESGGGD VKPCGSLRLE
variable region CAASGFAFSR YDMSWVRQTP EKRLEWVATI STXCSYTY YD
nsensU DSVRGRFTIS RDNARNTLYL QMGSLRSEDT ALYFCVRHEQ
consensus STIVPHYPLD YWGQGTSVTV SSA
14D12 light 16 MVSTSQLLGL LLEWTSASRC DIVMTGSPAT LEVIPGDRUE
chain variable LSCRASQSIG DYLHWYQOKS HESPRLLIKY ASQSISCIES
, RFSGSGSGSD FTLSIDSVEP EDVGVYYCON GHSFPFTFCSS
region GTKLEIKR
15F2 light chain | 17 MDMRAPAQFL, GILLLWFPGA RCELOMTGOSP SSMSASLER
variable region ITITCOATOD IVKNLNWYQQ KPGKPPSFLT HYATELARCSY
PSRESGSGSG SDYSLTISNL ESEDFADYYC LOSYDFRYTF
GGGETKLEINR
90B4 fight chain | 18 MDMRAPAQFL GILLLWEPGA RCEIOMTQSP 86MAASTODR
variable region ITITCOATOD IVKNLNWYQO KPGKEPSFLY HYATELAESY
PSRFSGSGSG SDYSLTISNL ESEDFADYYC LOSYDFPYT'F
GGGTKLETN
light chain 1g RAPAQFLGIN. LLWFPGARCE TOMTOSPSSM SASLGDRITT
TCOATODIVK NLNWYQQKPG KPPSFLIHYA TELAEGVPSR
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202530 Pro Gly Gly Ser Leu Lys Leu Ser cys Ala Ala ser Gly Phe Ala Phe
354045 Se r Arg Tyr Asp Met Ser Trp Val Arg GIn Thr Pro Glu Lys Arg

Leu 505560 G1 LI Trp Val Ala Thr lle Ser Thr Gly Gly Ser Tyr Thr Tyr Tyr
B0 B8FB3%0 Asp ser Val Lys Gly Arg Phe Thr lle ser Arg ARSFASRORG400184

ArgohserEa8095 Thr Ceu Tyr|Lescdaaviel Gl S bes At SR I UASPrrrass
Thhr Ala Leu 100105110 Tyr PREE &K al Arg His Glu Gin ser Thr Val val

o “?QTH‘E Pro—115120 L ye-Trp Gly. Gin Gly Thr ser \/al Thr
vazgﬁ ] 1301 10> 13

14D12 heavy 22 TISTGESYTYYPDEVES

chain CDR2

14012 heavy 23 RHEQSTVVEHYPL

chain CDR3

15F2 heavy 24 RYDMS

chain CDR1

15F2 heavy 25 T ISTDGSYTYYPDSVKG

chain CDR2

15F2 heavy 26 RHEQSTIVPHYPL,

chain CDR3

90B4 heavy 27 DYSIH

chain CDR1 .

90B4 heavy 28 Y INPYNGDTYCDONFK

chain CDR2

90B4 heavy 29 RWKTIQARF

chain CDR3

14D12 light 30 RASQSIGDYLE

chain CDR1

14D12 light 31 YASQSIS

chain CDR2

14D12 light 32 ONGHSFP

chain CDR3

15F2 light chain | 33 QATQDIVENLN

CDR1

15F2 light chain | 34 YATELAE

CDbR2

15F2 light chain | 35 LOSYDFP

CDR3

90B4 light chain | 36 QATODIVENLN

CDR1

90B4 light chain | 37 YATELAE

CDR2

90B4 light chain | 38 LOSYDEP

CDR3

14012 and 15F2 | 39 TTSTDXSYTYYPDSVEG

heavy chain

CDR2

consensus

14D12 and 15F2 | 20 REIEQSTXVPHYPL

heavy chain

CDR3

consensus

gs-1 fragment of | 40 QGRPAQPEPPRFASWDEMNLLAHGLLOLGAGLRELBVE

mMANG PTi4 RT RGOLGALERRM
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<211> 143 <212> PRT <213> mus musculus <400> 13 Met Asn Phe Gly
Leu ser Leu fie Phe Leu Val Leu lle Leu Lys Gly 151015 val Gin cys Glu

val Lys Leu Val Glu Ser Gly Gly Gly Leu val Lys 202530 Pro Gly Gly Ser
Ve 10gaq7 25 er Cys Ala Ala Ser Gly Phe Ala Phe 354045 FP&I}EEIEZMOMM

GRIBR AR5 WP 2006/ 0L GhRE
GHANBPRT;Glu Lys Arg Leu 5@5&6@3@[&{{5@5\#@} Ala Thr lle Ser Thr Asp
(eh-SeadiehhefTyaT Y Pro | AACGNACQEPKGRDAPFRDSEDRVPRGOTPRTLONNG

MANGPTL4 TQLKAQNSKIOQL

gs4 fragment of | 43 EGQTPETLOSLOTOLKAQNSKIQQLFORVADQ

mANGPTL4 ORYLSKONLRIQNLQSQIDLL

gsb fragment of | 44 FOKVAQOORYLSKONLRIONLOSQI DLLAPTHLDNAY

mANGPTL4 DXTSREKRLPEMTOLIGLTE

gs1-2 fragment | 45 LOLGHGLREEVERTRGOLGALERRM

of mMANGPTLA4

0s2-3 fragment | 46 AACGNACQGPKGKDAPFKDSEDRVE

of mMANGPTL4

gs3-4 fragment | 47 EGQTPETLOSLOTOLKAQNSKIOQL

of MANGPTL4

gs 4-5 fragment | 48 FORVAQQORYLSKONLRIQNLOSQI DLL,

of mMANGPTL4
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657075

80 Asp Ser Val Lys Gly Arg Phe Thr lle Ser 'Arg Asp Asn Ala Arg

Asn 859095 Thr Leu Tyr Leu Gin met Gly Ser Leu Arg Se r Glu Asp Thr
Ala Leu 100105110 Tyr Phe cys Val Arg His Glu Gin Ser Thr tie Val Pro

His Tyr
ser ser

Pro 115120125 Leu Asp Tyr Trp Gly Gin Gly Thr ser Val Thr Val
Ala 130135140 <210> 14 <211> 138 <212> PRT <213> Mus

musculus <400> 14 Met Gly Trp ser Trp lle Phe Leu Phe Leu Leu ser Glu

Lt

Tyr Thr
1.

Gly 151015 Val Leu Ser Glu Val Gin Leu Gin Gin Ser Gly Pro Glu
t Lys 202530 Pro Gly Ala Ser Val Lys Met Ser Cys Arg Thr ser Gly
Phe

A monoclonal antibody that specifically binds to ANGPTL4 and
neutralizes at least one activity of ANGPTL4, wherein the antibody binds
an epitope within a region of SEQ ID NO: 2 from residue 21 to residue

169.

The monocional antibody of claim 1, wherein the monoclonal antibody is

a mouse monoclonal antibody.

The monoclonal antibody of claim 1, wherein the monoclonal antibody is

a humanized monocional antibody.

The monoclonal antibody of claim 1, wherein the monoclonal antibody is

a human monoclonal antibody.

The monoclonal antibody of claim 1, wherein the monoclonal antibody
binds to an epitope within a region of SEQ ID NO: 50 from residue 21 to

residue 174.

The monoclonal antibody of claim 1, wherein the monoclonal antibody is

14D12.

The monoclonal antibody of claim 1, wherein the monoclonal antibody is

80B4.

specifically binds to the same epitope as 14D12.
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354045 Thr Asp Tyr Ser lle His Trp Val Lys Gin Ser His Gly Lys Arg Leo
505560 Glu Trp lle Gly Tyr lle Asn Pro Tyr Asn Gly Asp Thr Tyr Cys Asp
65707580 Gin Asn Phe Lys Gly Lys Ala Thr Leu Thr Phe Asn Lys Ala ser
Ser 859095 Thr Ala Tyr Met Glu lle Pro Arg Leu Thr ser Asp Asp Ser Ala
Val 100105110 Tyr Tyr Cys Thr Arg Trp Lys Thr lle Gin Ala Pro Phe Ala

Tyr Tep 11512Q 25, Gy G diiokgu Mal dihVak se(AlRel30435 monocional
<210> 15 P%%Qo%y specifically binds to the same epitope as 15F2.

10.

11.

12.

13.

14.

15,

16.

The monoclonal antibody of claim 1, wherein the monoclonal antibody is
an antibody fragment.

The monocional antibody of claim 10, wherein the monoclonal antibody is
a scFv fragment.

The monoclonal antibody of claim 10, wherein the monoclonal antibody is
a Fab fragment.

The monoclonal antibody of claim 10, wherein the monoclonal antibody is
a F(ab'), fragment.

The monoclonal antibody of claim 10, wherein the monoclonal antibody is
a Fab’ fragment.

An antibody that specifically binds to ANGPTL4, comprising a heavy
chain and a light chain, wherein the heavy chain comprises:

a) an amino acid sequence as set forth in any one of SEQ ID NOs:
12 t0 14,

b) at least one CDR comprising an amino acid sequence as set forth
in any one of SEQ 1D NOs: 21, 39, and 20; or

c) at least one CDR comprising an amino acid sequence as set forth
in any one of SEQ ID NOs: 27 1o 29; _

wherein the antibody neutralizes at least one éctivity of ANGPTLA.

The antibody of claim 15, wherein the light chain comprises:

a) an amino acid sequence as set forth in any one of SEQ 1D NOs:
16 to 18;

b) at least one CDR comprising an amino acid sequence as set forth
in any one of SEQ ID NOs: 30 te 32; or

c) at least one CDR comprising an amino acid sequence as sef forth
in any one of SEQ ID NOs: 33 to 35.
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WO 2006/074228PCT/US2006/000184 <211> 143 <212> PRT <213>
Mus musculus <220> <221> misc_feature <222> (73)..(73) <223> Xaa
can be any naturally occurring amino acid <400> 15 Met Asn Phe Gly Leu
Ser Leu lle Phe Leu Val Leu lle Leu Lys Gly 51015 Val Gin Cys Glu Val
Lys Leu Val Glu Ser Gly Gly Gly Leu Val Lys 202530 Pro Gly Gly ser Leu

o T vl A ey R e
erir al Arg. in 1- . ‘
T Sor Thn XATERLPE e SRt LSO ND ! 2 BnauAcRin the gt

18.

19.

20.

21

22.

23.

24.

25.

chain comprises an amino acid sequence as set forth in SEQ ID NO: 16.

The antibody of claim 16, wherein the heavy chain comprises an amino
acid sequence as set forth in SEQ |D NO: 13 and wherein the light chain
comprises an amino acid sequence as set forth in SEQ ID NO: 17.

The antibody of claim 16, wherein the heavy chain comprises an amino "
acid sequence as set forth in SEQ D NO: 14 and wherein the light chain
comprises an amino acid sequence as set forth in SEQ 1D NO: 18,

The antibody of claim 16, wherein the heavy chain comprises a CDR1 as
set forth in SEQ ID NO: 21, a CDR2 as set forth in SEQ ID NO: 39, and a
CDR3 as set forth in SEQ 1D NO: 20.

The antibody of claim 16, wherein the heavy chain comprises a CDR1 as
set forth in SEQ ID NO: 27, a CDR2 as set forth in SEQ ID NO: 28, and a
CDR3 as set forth in SEQ ID NO: 29.

The antibody of claim 16, wherein the light chain comprises a CDR1 as
set forth in SEQ ID NO: 30, a CDR2 as set forth in SEQ ID NO: 31, and a
CDR3 as set forth in SEQ ID NO: 32.

The antibody of claim 16, wherein the light chain comprises a CDR1 as
set forth in SEQ 1D NO: 33, a CDR2 as set forth in SEQ ID NO: 34, and a
CDR3 as set forth in SEQ ID NO: 35.

The antibody of claim 15, wherein the monoclonal antibody is a mouse
monoclonal antibody.

The antibody of claim 15, wherein the monoclonal antibody is a
humanized monoclonal antibody.
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Asp Ser val Lys Gly Arg Phe Thr lle Ser A rg Asp Asn Ala Arg Asn 859095
Thr Leu Tyr Leu GIn met Gly Ser Leu Arg Ser Glu Asp Thr Ala Leu
100105110 Tyr Phe Cys Val Arg His Glu Gin Ser Thr lle Val Pro His Tyr
Pro 115120125 Leu Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser
Ala 130135140 <210> 16 <211> 128 <212> PRT <213> Mus musculus

<400>246 Metnéalagpodyr 2erGaimlay Lo &Sbi-aHl eHeHIEHae Traidddy is a

S

27.

28.

28.

30.

31.

32.

33.

Ser 151015 ﬁ!ﬂnéﬁrn%r&‘&%%ésﬁ.ﬁ&}@' Met Thr Gin Ser Pro Ala Thr Leu
er

The antibody of claim 15, wherein the monoclonal antibody binds to an
epitope within a region of SEQ ID NOC: 1 or SEQ ID NO: 50 from residue

21 to residue 174.

The antibody of claim 15, wherein the monoclonal antibody binds to an
epitope within a region of SEQ D NO:2 from residue 21 to residue 169,

The antibody of claim 15, wherein the monoclonal antibody specifically

binds to the same epitope as 14D12 antibody.

The antibody of claim 15, wherein the monoclonal antibody specifically
binds to the same epitope as 90B4 antibody.

The antibody of ctaim 15, wherein the monocional antibody is an antibody
fragment.

The antibody of claim 31, wherein the antibody fragment is an scFv
fragment, a Fab fragment, a F(ab’), fragment, or a Fab’ fragment.

An antibody that specifically binds to ANGPTL4, 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:
16 to 18;

b) at least one CDR comprising an amino acid sequence as set forth
in any one of SEQ [D NOs: 30 to0 32; or

c) at least one CDR comprising an amino acid sequence as set forth
in any one of SEQ D NOs: 33 to 35;
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202530 Val Thr Pro Gly Asp Arg Val Ser Leu Ser Cys Arg Ala ser Gin Ser
354045 lle Gly Asp Tyr Leu His Trp Tyr Gin Gin Lys ser His Glu ser Pro
505560 Page al WO 2006/074228PCT/US2006/000184 Arg Lea Lea lle
Lys Tyr Ala Ser Gin Ser lle Ser Gly lle Pro Ser 65707580 Arg Phe Ser Gly
Ser Gly Ser Gly Ser Asp Phe Thr Lea Ser Ile Asp 859095 Ser Val Glu Pro

Glu Asp Val g dal thyrahyibSoyensifr Asa<ly (Eis HhR QLI P anRileT o
Pile Thr Pile Gly Ser Gly Thr Lys Leu Glu lle Lys Arg 115120125

34.

35.

- 36.

37.

38.

39.

40.

41.

42.

The antibody of claim 33, wherein the monoclonal antibody is a mouse
monoclonal aniibody.

The antibody of claim 34, wherein the monoclonal antibody is a
humanized monoclonal antibody.

The antibedy of claim 33, wherein the monocional antibody is a human
monoclonal antibody.

The antibody of claim 33, wherein the monocional antibody binds to an

~ epitope within a region of SEQ 1D NO: 50 from residue 21 to residue 174,

The antibody of claim 33, wherein the monoclonal antibody binds to an
epitope within a region of SEQ ID NO:2 from residue 21 to residue 169.

The antibody of claim 33, wherein the moncclonal antibody specifically
binds to the same epitope as 14D12.

The antibody of claim 33, wherein the monoclonal antibody specifically
binds to the same epitope as 90B4.

The antibody of claim 33, wherein the monoclonal antibody is an antibody
fragment.

The antibody of claim 41, wherein the antibody fragment is an scFv
fragment, a Fab fragment, a F{ab’), fragment, or a Fab' fragment.
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<210> 17 <211> 130 <212> PRT <213> Mus musculus <400> 17 Met Asp

met Arg Ala Pro Ala Gin Pile Leu Gly lle Lea Lea Leu Trp 151015 Pile Pro

Gly Ala Arg Cys Glu lle Gin Met Thr Gin Ser Pro Ser ser 202530 Met Ser

Ala Ser Lea Gly Asp Arg lle Thr lle Thr cys Gin Ala Thr 354045 Gin Asp

lle Val Lys Asn Lea Asn Trp Tyr Gin GIn Lys Pro Gly Lys 505560 Pro Pro

Ser Pilg Lea figeHis dndohiaell intdadyeaAlaisatl Gly Ma8h7 QX588IRdy binds

Ser Arg Pile g5 Gptigeh(drSan Wby 26r Asp Tyr Ser Lea Thr 859095 lle
Ser Asn Lea Glu Ser Glu Asp Phe Ala Asp Tyr Tyr Cys Lea Gin

100104521].‘10 The monoclonal antibody of claim 1, wherein the antibody binds to a

45.

45,

47.

48.

49,

50.

51.

52.

peptide of SEQ ID NO: 41,

The monoclonal antibody of claim 1, wherein the antibody binds to a
peptide of SEQ ID NO: 43.

The monoclonal antibody of claim 1, wherein the antibody binds to a
peptide of SEQ ID NO: 41 and binds to a peptide of SEQ ID NO: 43,

A pharmaceutical composition comprising the monoclonal antibody of
any of claims 1-46,

Use of an effective amount of the pharmaceutical composition of claim 47
for the manufacture of a medicament for treating hypertriglyceridemia.

Use of an effective amount of the pharmaceutical composition of claim 47
for the manufacture of a medicament for treating hypercholesterolemia.

Use of an effective amount of the pharmaceutical composition of claim 47
for the manufacture of a medicament for treating cbesity.

Use of an effective amount of the pharmaceutical composition of claim 47
for the manufacture of a medicament for treating diabetes.

Use of an effective amount of the pharmaceutical composition of claim 47

for the manufacture of a medicament for freating ischaemic heart
disease.
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Pile Pro Tyr Thr Pile Gly Gly Gly Thr Lys Lea Glu lle
fleg;g(r)fZSSpAsn Arg 1?3/0 <210> 18 <211> 129 <212.> PRT <213> Mus
musculus <400> 18 Met Asp Met Arg Ala Pro Ala Gin Phe Lea Gly lle (%0%?84
MR Ve HPage 12 WO 2006/074228PCT/U_82006/00018’43’I/§$M5/ 5
Phe Pro Gly Ala Arg Cys Glu lle Gin Met Thr Gin Ser Pro Ser Ser 20253

Met Ser Ala ser Leu lily AspzAwentie The-ligd hr Cys Gin Ala Thr 354045

Tyr Gin Gin Lys Pro Gly Lys
GipAsplls val s Asnleu Asn Trp Ty Y

lLee, E~Chiang

. Landes, Gregory
chung, Kyu
Chen, Ling
Desai, Urvi
Powell, David Reed
Hong, Seokjoo

<120> MONOCLONAL ANTIBODIES AGAINST ANGPTL4
<130> 7705.24-304

<150> 60/642,022
<151> 2005-01-07

<160> 50

<170> PatentIn version 3.3

<210> 1

<211> 410

<212> PRT

<213> Mus musculus

<400> 1

Met Arg Cys Ala Pro Thr Ala Gly Ala Ala Leu val Ley Cys Ala Ala
1 5 10 15

Thr Ala Gly Eeu Leu ser Ala Gln g1y Arg Pro Ala Gln gro Glu pPro
0 5 0

Pro Arg ghe Ala Ser Trp Asp Ggu Met Asn Leu Leu Aga His Gly Leu
5 4 4

Leu ng Leu Gly His Gly ggu Arg Glu His val ggu Arg Thr Arg Gly
5

GIn Leu Gly Ala Leu Glu Arg Arg Met Ala Ala Cys Gly Ash Ala Cys
65 70 75 80

GIn Gly Pro Lys g?y Lys Asp Ala pro gge LYs Asp Ser Glu ggp Arg
5

val pro Glu Gly GIn Thr Pro Glu Thr Leu GIn Ser Leu Gln Thr Gln
100 105 110

Led Lys Ala GTn Asn Ser Lys Tle GIn GlIn teu Phe GIn Lys val Ala
115 120 125

GIn GIn GIn Arg Tyr Leu Ser Lys GIn Asn Leu Arg rle GIn Asn Leu
130 135 140

Glh ser Gln 1le Asp Leu Leu Ala Pro Thr His Leu Asp Asn Gly val
145 150 155 160
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505560 Pro Pro Ser Phe Leu lle His Tyr Ala Thr_GIu Leu Ala Glu Gly Val
65707580 Pro Ser Arg Phe Ser lily Ser Gly Ser lily Ser Asp Tyr Ser Leu

Thr 859095 lle Ser Asn Leu Glu ser Glu Asp Phe Ala Asp Tyr Tyr Cyswlé(;l;sé
&1 28098%10 Ser Tyr Asp Phe Pro Tyr Thr Phe Gly Gly IifSHE$2p86

Glu lle 115120125 Asn <210> 19 <211> 127 <212> PRT <213> Mus

Asuseults<a002 P disg Ala Bro Ala Gip Rhe L,@éjcq%llg%z\g%lgfggl_eeu Trp

Phe Pro lily 15185 Ala Arg Cys Glu #&Gin Met Thr Gin er Ser
Met Ser Ala 202530
Gly Leu Thr Ser Asn Ala Thr His Leu His Arg Pro Ala Arg Asp Cys
180 185 196

Gln GTu Leu Phe GIn Gly Gly Glu Arg His Ser Gly Leu Pha GIn Tle
185 200 205

Gln Pro Leu Gly Ser Pro Pro Phe Leu Val Asnt Cys Glu Met Thr Ser
210 215 220

Asp Gly Gly Trp Thr val Tle &in Arg Arg Leu Asn Gly Ser val Asp
225 230 235 240

Phe Asn GIn ser Trp Glu Ala Tyr Lys Asp Gly phe Gly Asp pro Gln
245 250 255

Gly Glu Phe Trp Leu Gly Leu Glu Lys Met His Ser Tie Thr Gly Asp
- 260 265 270

Arg Gly Ser Gln Leu Ala val Gin Leu GIn Asp Trp Asp Gly Asn Ala
275 280 285

Lys Leu iLeu GIn rhe Pro Ile His Leu Gly Gly &Glu Asp Thr Ala Tyr
290 295 300

ser Leu GIn teu Thr Glu Pro Thr Ala Asn Glu Leu Gly Ala Thr Asn
305 310 315 320

val Ser Pro asn Gly Leu Ser Leu Pro Phe ser Thr Trp Asp Gln Asp
325 330 335

His Asp Leu Arg Gly Asp Leu Asn Cys Ala Lys Ser teu Ser Gly gly
340 345 350

Tre Trp phe Gly Thr Cys ser His Ser Asn Leu Asn Gly &1n Tyr phe

355 . 360 365
His Ser Ile pro Arg Gln Arg GIn Glu Arg Lys Lys Gly Ile Phe Trp
370 375 380

Lys Thr Trp Lys Gly Arg Tyr Tyr Pro Leu Gln Ala Thr Thr Leu Leu
385 390 395 400
Ile GIn Pro Met Glu Ala Thr Ala Ala Ser

405 410
<210> 2
<211> 4086
<212> PRT

<213> Homo sapiens
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Ser Leu lily Asp Arg lle Thr lle Thr Cys Gin Ala Thr Gin Asp lle 354045 Val
Lys Asn Leu Asn Trp Tyr Gin GIn Lys Pro Gly Lys Pro Pro Ser 505560

Phe Leu lle His Tyr Ala Thr Glu Leu Ala Glu Gly Val Pro Ser Arg / s
B4 Pa8H BRe Ser Gly Ser lily Ser lily Ser Asp Tyr ser Leu THIHRSBE /e
859095 Leu Glu Ser Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Ser Tyr

he Pro
4% 120105110 Page 13 WO 2006/074228PCT/US2006/000184 P
) o v ulle Asn Arg 115120125 <210>

i rLys u
T G Ttk

Thr Ala val Leu Leu Ser Ala Gln Gly Gly Pro val Gln ser Lys Ser
20 25 30

Pro Arg g?e Ala ser Trp Asp géu Met Asn val Leu Aga. His Gy Leu
4

Leu ggn Leu Gly 6In Gly %gu Arg Glu His Ala gau Arg Thr Arg Ser

GIn Leu Ser Ala Leu Glu Arg Arg Leu ser Ala Cys Gly Ser Ala Cys
65 70 75 80

GTn Gly Tthr Glu §1y Ser Thr Asp Ley Sgo Leu Ala pPre Glu ggr Arg
5 ,

val Asp Pro Glu val Leu His Ser Leu GIn Thr GTn Leu Lys Ala Gln
100 105 110

Asn Ser Arg Ile GIn GIn Leu Phe His Lys val Ala 6In &1n Gin Arg
115 120 i25

His Leu Glu Lys GlIn His Leu Arg Ile Gln His Leu GIn Ser GIn pPhe
130 135 140

Gly Leu Leu Asp Mis Lys His Leu Asp His Glu val Ala Lys Pro Ala
145 150 155 160

Arg Arg Lys Arg Leu Pro Glu Met Ala G1n Pro val Asp Pro Ala His
165 170 175

Asn val Ser Arg Leu His Arg Leu Pro Arg Asp Cys Gin <Glu Leu Phe
180 185 190

&In val Gly Glu Arg GIn ser Gly Leu Phe Glu Ile GIn Pro Gln Gly
i85 200 205

Ser Pro Pro Phe Leu val Asn Cys Lys Met Thr Ser Asp Gly Gly Trp
210 215 220

Thr val ITe GIn arg Arg His Asp Gly Ser val ASp Phe Asn Arg Pro
225 230 235 240

Trp €lu Ala Tyr Lys Ala Gly Phe Gly Asp Pro His Gly Glu pPhe Trp
245 250 255

Leu Gly Leu Glu Lys val His Ser Ile Thr Gly Asp Arg Asn Ser Arg
260 265 270
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<220> <221> misc_feature <222> (7)..(7) <223> Xaa can be any naturally

occur-ring amino acid <400> 20 Arg His Glu Gin Ser Thr Xaa Val Pro His
Tyr Pro Leu 1510 <210> 21 <211> 5 <212> pRT <213> Mus muscul us

FROYIDTEIY Tyr Asp Met Ser 15 <210> 22 <211> 17 <212BGF R §200p198184

mus muscul us <400> 22 Thr lle ser Thr Gly Gly Ser Tyr Thr Tyr Tyr Pro

ASAE)_ISer Val Lys
Le a Va G1n Leu Arg Asp ggg Asp Gly Asn Ala gég Leu Leu Gln

Phe Ser val Wis Leu Gly Gly Glu
290

Thr
305

Gly Leu

Arg Asp
Thr Cys

GIn
370

Gln

Gly
385

Ala Ala Glu

<210> 3
<211
<212> DNA
<213> Mus

<400> 3
gcaccagage

actcctygcogt
tgcgetooga
gctcaagggce
ttgctggctce
cgrgggcagce
tCcaagggaa
cctgagactce
ttgttccaga
aatcttcaga
acttcgaggy
acccacttac

agtggacttt

ATa Pro val

ser

Lys

Ser

355

Arg

Arg Tyr

1858

Ala

Gly

285

Gin Leu

310

val Pro

325

Asn
340

Cys
His ser
Gln Lys

TYr Pro

rhe

Ala

Ash

Leu

Lau

Ser Thr

ser

Lys

Asnh
360

Leu

Lys
375

Gin Ala

380

Ala
405

Ala

musculus

aagtctaagt
tcecggagrcee
cagcaggcge
gcoctgcaca
acgggetgcet
tgggcgegcet
aagatgcacc
tgcagagttt
aggtggecea
gccagataga
gaaagaagct
acaggcogyge

tccagateca

ser

Ctgageegge
tagcgttget
tgccctggty
gcecagageca
acagctcggc
dgagcgecge
Cttcaaagac
gcagactcag
gcagcagaga
cetettggec
ttccaagatg
ccgggactge
gcctergggy

Asp Thr Ala

Thr
315

Gly Ala

Trp Asp Gln

330

Leu Ser Gly

345

Gly aln Tyr

Gly Ile phe

Thr Thr Met

305

tcececcagaa
gcacccaagg
ctatgcgegg
ccgegetttyg
catgggctge
atggctgect
tcegaggata
ctcaaggcetce
tacctatcaa
cccacgcace
acceagetea
caggaactct

tetecaceat

Page 4

Tyr Ser Leu
300

Thr val pro

Asp His Asp

Gly Trp Trp

Phe Arg

365

Ser

Trp Thr

Lys
380

teu Ite Gln

ctcecagetge
ccacecccay
ctactgcgogg
catcctggga
gcgaacacgt
gtggtaacge
gagtccctga
aaaacagceaa
agcagaatct
tggacaatgy
ttggcttgac
tccaagaagy
ttttggtcaa

Gln Leu

Ser
320

Pro

Leuy

Arg
335

Phe Gly
Ile pPro
e Arg

Met
400

Pro

tgggtcttga
aatcatgege
gettitgage
cgagatgaac
ggagcgeace
ttgtcagggy
aggccagact
gatccagcaa
gagaatacag
agtagacaag
ttccaacgeco
ggagaggcac
ctgtgagatg

&0
120
180
240
300
360
420
480
54¢
600
660
720
780



151015 Gly <210> 23 <211> 13 <212> PRT <213> Mus musculus <400>

23 Arg His Glu Gin Ser Thr Val Val Pro Hi s Tyr Pro Leu 1510 <210> 24

<211>5 <212> PRT <213> mus musculus <400> 24 Arg Tyr Asp met ser
MWOPhe 1428

acttcagatg
cagtcctggy
ctgyaazaga
gactgggatg
gcctacagee
cceaatggec
cttaactgtg
Ctcaatggac
ttctggaaaa
cccatggagg
agacagtgac
taagtaggge
gaccccittt
aaacaaatgg
ctaccagaga
ggcggactcea
tggtgctgtt
acagcattct
<210>
<211>
<212>
<213>

<400> 4
ataaaaaccy

DNA

gtgatccgat
gtctecagtc
aggctaccta
gccaccegeeg
gcgtcctggg
cgcgaacacyg
tygcgggtecy
cgggtggace
atccagecaac
cgaattcage
gtggccaagce

cacaatgtca

4
1967

gaggctggac
aagcctacaa
tgcacageat
gcaatgeeaa
tgcagcteac
ttteccctgee
ccaagagecet
aatacttcca
catggaaggg
ctacagcagc
tttggttotg
tatctgegte
cegtgttoggg
cccagateca
agtiggggat
gtcatattga
gtaggtgctyg
tacaataaaa

Homo sapiens

tcctegggeg
tctttecage
ctecgeaccty
agaggatgag
tgctactoag
acgagatgaa
cggagcgcac
cctgtcaggg
ctgaggtoct
tcttecacaa
atctgeaaag
ctgccegaag

gcegectgea

agtgattcag
ggatggctte
cacaggggac
attgctccaa
tgagcccacy
citctectact
ctctagtgygc
ctctatccea
cecgotactat
ctcttagect
gccctgagat
ttgtggacaa
gtctgeaage
gaaaacatgg
gcagagggac
ctgactggag
tggatgcaca

acaacctcag

c£ggcggggag
ggcttetgea
gaaccccaac
cggtyeteeg
cgetcagggyc
tgtectggeg
ccgcagtcag
aaccgagggy
tcacagecty
ggtggcccag
ccagtttggc
daagaggcty

ccygctgece

agacgcetga
ggagatccce
cgaggaagcee
tttccecatee
gccaatgagc
tgggaccaag
tggtggttty
cggcaacggce
cctctgeagg
cctcactgga
ttggccatte
agaagaagcc
attgttgtct
gcrcgagagg
cactacagtc
acagggtgee
ggtgctaact

aacaaaacaa

aagccgagcet
accaageggg
gtcccegaga
acggccgggy
ggacccgtge
cacggactce
ctgagegege
tccaccgace
cagacacaac
cagcagegyge
cteotggace
¢ccgagatgg
agggattgee
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acggetetgt
aaggcgagtt
aattggctgt
atttgggggy
tgggtgccac
accatgacct
gtacctgtag
aggagcgtaa
ctaccaccct
gecctggttee
tctgetgggg
cgtaactgga
gaaacagtca
cactgaatat
caactagcty
aggageectyg
gtggttceca

dddaaaaaad

gagcggatcce
tcttacceee
gtcccegaat
cagcectgat
agtccaagtc
tgcagctegy
tggagcggey
tccegttage
tcaaggctcea
accrggagaa
acaagcacct
cccagecagt

aggagctgtt

PCTNISZ006/600184
ggacttcaac 840
ctggetggge 900
gcagctccag 960
tgaggacaca 1020
caatgtttee 1080
ccatggggac 1140
ccattccaat 1200
aaagggtatc 1260
gttgatccag 1320
aggcctaaga 1380
gcaggagcte 1440
gagactggag 1500
gagcaacagg 1560
cacttctege 1620
ggcccttaat 1680
gatacactca 1740
ggcacagectc 1800
aaaaaaaa 1858
tcacacgact 60
ggtcctcege 120
ceceegeteec 180
gctctgcgec 240
geccygcgettt 300
ccaggggety 360
cctgagegcg 420
coctgagage 480
gaacagcagy 540
gcageaccty 600
agaccatgag 660
tgacccggct 720
ccaggttong 780



WO 2006/074228PCT/US2006/000184 <210> 25 <211> 17 <212> PRT
<213> Mus muscul us <400> 25 Thr lle Ser Thr Asp Gly Ser Tyr Thr Tyr
Tyr Pro Asp ser Val Lys 151015 Gl y <210> 26 <211> 13 <212> PRT

¥ 090 Fhuscul us <400> 26 Arg His Glu Gin ser Thr lle RGI/B§914igp0184
Tyr Pro Leu 1510 <210> 27 <211> 5 <212> PRT

gagaggcaga
tgcaagatga
gacttcaacc
tggctyggte
cagetgogog
gaggacacgg
accgteccac
cgcagggaca
cattccaacc
aagggaatct
ttgatccage
gcccacgaaa
aggggctcca
gaagecceccct
ggatatygctc
cagggagttyg
ctcagtcaca
ctggtgetgt
gagctcacag
aaaaaaaaaa
<210>
<211>
<212
<213>

<220>
<223

<400> 5§

5
21
RNA

gtggactatt
cctcagatgg
ggccctggga
tggagaaggt
actgggatgg
cctatagect
ccagcggect
agaactgege
tcaacggcca
tctygaagac
ccatggcage
gacggtgact
dgdgaggggcc
ttoctgagtyge
agactctaga
gggactcaga
ttgactgacg
tgtgtgtagg
agttcttgga

ddddadaaaa

Artificial

tgaaatccag
aggctggaca
agectacaag
gcatagcatc
caacgccegay
gcagctcact
ciccgtacce
caagagcctc
gtacttccge
ctggcgggge
agaggcagcec
cttggctctg
atctggaaac
aggggggcty
ggcgtggacc
gggaccactt
gggaccaggy
tceectgagg
ataazagcaa

ddddddaaaa

Oligonucleotide for siRNA

gaggcagagu gdacuauuuy u

<210> 6

<211> 21
<21Z2> RNA
<213>

<220>
<223>

<400> &

Artificial

oTigonucleotide For siRNA

uuggugaacu gcaagaugav u

<210> 7
<211> 21
<212> RNA
<213>

Artificial

cctcagggygt
gtaattcaga
gcggggrttg
acgggggacc
ttgctgcagt
gcaccegtgg
ttctecactt
tctggagget
tececateccae
cgctactace
tcetagegte
cccgaggaty
ttgtggacag
catgegttye
aaggggcatg
ggggcecagec
cttgtgtggg
acacaagcag
cctcagaaca

daaaaaaaaa
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ctecgecatt
ggrgocacga
gggatcceca
gcaacagecy
tectcogtgea
ceggecaget
gggaccagga
ggrggtttygg
agcagceggea
cgctgeagge
ctggctggge
tggecgttec
agaagaagac
ctecetgagat
gagctteact
agactggect
tcgagagege
gcgecaatyyg
cttaaaaaaa

addadas

tttggtgaac
tggctcagty
cggcgagrtte
cectggecgty
cctgggrgge
gggcgccace
tcacgacctc
cacctgeage
gaagcttaag
caccaccatg
ctggtcccag
ctgectggge
cacgactygga
cgaggctgea
cCtrgetgge
caatggcgga
cctecatggtg
tatctgggcy

daddaaaaaa

840

200

960
1820
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1967

21

21



<213> Mus musculus <400> 27 Asp Tyr Ser lle His 15 <210> 28 <211>
16 <212> PRT <213> Mus muscul us <400> 28 Tyr lle Asn Pro Tyr Asn

[ 15 <210> 29 <211>9
Gly Asp Thr Tyr Cys Asp Gin sAsn Phe Lys 1510 el 9 s
¥ %‘%’?ﬁzgglb Mus muscul us <400> 29 Arg Trp Lys ThrE SHAK
Pro Phe 15 <210> 30 <211> 11 <212> PRT <213> Mus muscul us <400>

<Z£g;

<223> oTigonucleotide for sirRNA

<400> 7
gauggaggcu ggacaguaau u 21

<210> 8§

<211> 21

<212> RNA

<213> Artificial

<220> _
<223> o'ligonucTeotide for siRNA

<400> 8
gacaagaacu gcgocaagau u 21

<210> 9

<211> 18

<212> PRT

<213> Artificial

<220
<223> peptide for immunization

<400> 9
Leu Ala Pro Thr His Leu Asp Asn Gly val Asp Lys Thr Ser Arg Gly
1 5 10 15

LYS Arg

<210 10

<211 176

<212> PRT

<213> Artificial

<220>
<223> fusion protein

<400> 10
€¥et Ala Met Asp gle Gly Ile Asn ser égp Pro Gin Gly Arg Pgo Ala
) 1

Gln Pro G1u Pro Pro Arg Phe Ala Ser Trp Asp Glu Met Asp Leu Leu
20 25 30
Ala His Gly Leu Leu GIn Ley Gly His 6ly Leuy Arg Glu His val Glu
35 40 45
Arg ;Sr Arg Gly G¢Tn Leu g;y Ala Leu Glu Arg ggg Met Ala Ala cys

Gly Asn Ala Cys Gln Gly Pro Lys Gly Lys Asp Ala Pro phe Lys Asp
&5 70 75 80

Ser Glu Asp Arg val pro Glu Gly Gin thr Pro Glu Thr Leu Gin Ser
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Arg Ala Ser Gin Ser lle Gly Asp Tyr Leu His 1510 Page 15 WO
2006/074228 <210> 31 <211> 7 <212> PRT <213> Mus musculus <400>
31 Tyr Ala Ser Gin Ser lle Ser 15 <210> 32 <211> 7 <212> PRT <213>

YOS e HRgs PCT/US2006/000184

85 90 95

Leu Gin Thr Gln Leu Lys Ala Gln Asn Ser Lys Ile GIn GIn Leu phe
100 105 110

GIn L.ys val Ala G1n GlIn Gin APg Tyr Leu Ser Lys GIn Ash Leu Arg
115 120 125

Ite G1n Asn Leu Gln Ser Gln Ile Asp Leu Leu Ala Pro Thr His Leu
130 135 140

ASp Asn Gly val Asp Lys Thr ser Arg Gly Lys Arg Leu Pro Lys Met

145 150 155 160

Thr GTn Leu Ile 61y Leu Thr Pro Leu Glu His His His His His His
165 170 175

<210> 11

<211> 176

<212> PRT

<213>  Artificial

<220>

<223> fusion protein

<400> 11

%et Ala Met asp Ile Gly rle Asn ser Agp Pro Asn Ser Ser igr Gin
5 1

Gly ¢ly Pro \2/81 GlIn Ser Lys Ser ggo Arg Phe Ala ser 'Srr'p Asp Glu
0

Met Asn sti'l Leu Ala His Gly zgu Leu GIn Leu GTy g?n Gly Leu Arg
3 5

Glu His Ala Glu arg Thr Arg Ser Gin Lteu Ser Ala Leu Glu Arg Arg
50 55 60

Lew Ser Ala Cys Gly Ser Ala cys Gln Gly Thr 6Tu Gly ser Thr Asp
65 70 75 80

teu Pro Leu Ala Pgo Glu Ser Arg val Asp Pro Glu val Leu His Ser
8 90 a5

Leu 61n Thr GIn Leu Lys Ala Gln Asn Ser Arg Ile GIn Gin Leu Phe
100 105 110

His Lys val Ala G1n Gln GIn Arg His Leu GTu Lys GIn His Leu Arg
115 i20 125

Ile GIn His Leu Gln Ser GIn Phe Gly Leu Leu Asp His Lys His Leu
130 135 140
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<400> 32 Gin Asn Gly His Ser Phe Pro 15 <210> 3_3 <211> 11 <212>
PRT <213> Mus musculus <400> 33 Gin Ala Thr Gin Asp Ile Val Lys Asn
Leu Asn 1510 <210> 34 <211> 7 <212> PRT <213> Mus musculus <400>

BPHIRIAr Glu Leu Ala Glu 15 <210> 35 <211> 7

Asp His Glu val Ala Lys Pro Ala Arg Arg Lys Arg Leu
145 150 155

Ala Glin

<=210>
<211
<212
<213>

<<} 00>

Met Asn
1
val GIn

Pro Gly

Sser Arg

30

Glu
65

Trp

ASp Ser

Thr Leu

Tyr phe

Leu Asp

130

<210
<21 1>
<212>
<213>
<400>

Met Asn
1
val Gin

Pro Gly

Pro val Asp
165

12

143

PRT

MUs musculuys

12
Phe Gly %eu

Glu val

20

Cys

Gly ser Leu

35

Tyr Asp Met

val Ala Thr

val Lys Gly

85

Leu Gln

100

Tyr

Cys val

115

Arg

Tyr Trp Gly

13

143

PRT

Mus musculus
13

Phe Gy geu
Cys Glu val
20

Ggly Ser Leu
35

Pro

Ser

Lys

Lys

ser

Ie

70

Arg

Met

His

GIn

Ser

Lys

Lys

Ala

Leu

Leu

L.et

Trp

55

Ser

Phe

Gly

Glu

Gly

Leu

Leu

Leu

His

Ile

val

ser

40

val

Thr

Thr

Sayp

Gin

120

Thr

ITe

val

sep
40

Leu

Phe

Gliu

25

Cys

Arg

Gly

Ile

Leu

105

Ser

Ser

Phe

Glu
25

Cys

Glu His His

170

Leu val Leu

10

Ser Gly Gly

Ala Ala ser

Gin Thr pro

60

Ser
75

Gly Tyr

Ser
50

Arg Asp

Arg Ser Gly

Thr val val

vai
140

val Thr

Leu val Leu

10

Ser Gly Gly

Ala Alla ser

Page 9

His

ile

Gly

Gly

45

Glu

Thr

Asn

Asp

Pro

125

Ser

Ile

Gly

Gly
45

Pro

His

Leu

Leu

30

Phe

Lys

Tyr

Ala

Thr

110

His

Ser

Leu

Ley
30

Phe

PCT/US2006/000584

Glu Met
160

His wis

175

Lys

Gly
15

val Lys
Ata rhe
Leu

Arg

Pro
80

Tyr

Arg Asn

95

Ala Leu

Pro

Tyr

Ala

Lys Gly
15
val Lys

Ala phe



<212> PRT <213> Mus musculus <400> 35 Leu Gin Ser Tyr Asp Phe_Pro
15 <210> 36 <211> 11 <212> PRT <213> Mus musculus <400> 36 Gin

[ @)
Ala Thr Gin Asp lle Val Lys Asn Leu Asn 1510 <210> 37 W
M@W@%Pgwuszo%/oomm <211> 7 <212> PRT <2 B [UA5p§06/000184

musculus <400> 37

Ser égg TYr Asp Met Ser ‘é‘gp val Arg GIn Thr ggo Glu Lys Arg Leu

Glu Trp val ala Thr Ile Ser Thr Asp Gly ser Tyr Thr Tyr Tyr Pro
65 70 5 80

Asp Ser val Lys géy Arg Phe Thr Ile ggr Arg Asp Asn Ala g\gg Asn

Thr Leu Tyr Leu GlIn Met Gly Ser Leu Arg Ser Glu Asp Thr Ala teu
100 105 110

Tyr Phe Cys val Arg His Glu Gln Ser Thr Ile val Pro His Tyr Pro
115 120 125

Leu Asp Tyr Trp Gly GTn Gly Yhr Ser val Thr va]l Ser Ser Ala
130 135 140

<210> 14

<211> 138

<212> PRT

<213> Mus musculus

<400> 14
Met Gly Trp Ser Trp ITe Phe Leu Phe Leu Lews Ser Glu Thr Ala Gly
1 5 10 15

val Leu Ser %u val GlIn Leu GIn GIn ser Gly pPro glu !?;eu Met Lys
25 0

Pro Gly gf!a Ser val Lys Met igr Cys Arg Thr Ser ggy Tyr Thr pPhe
5

Thr ?Sp Tyr Sser Ile His ‘Srgp val Lys GIn ser gas Gly Lys Arg Leu

Glu Trp Ile 61y Tyr Ile Asn Pro Tyr Asn Gly Asp Thr Tyr Cys Asp
65 70 75 80

Gln Asn pPhe Lys (Ssgy Lys Ala Thr Leu ggr Phe Asn Lys Ala Sgr Ser
9

Thr Ala Tyr Met Glu Ile Pro Arg Leu Thr Ser Asp Asp Ser Ala val
100 105 110

Tyr Tyr Cys Thr Arg Trp Lys Thr Ile GIn Ala Pro Phe Ala Tyr Trp
115 120 125

Gly GIn Gly Thr Leu val Thr val Ser aAla
130 135

<210> 15
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Tyr Ala Thr Glu Leu Ala Glu 15 <210> 38 <211> 7 <212> PRT <213> Mus
musculus <400> 38 Leu Gin Ser Tyr Asp Phe Pro 15 <210> 39 <211> 17
<212> PRT <213> Mus musculus <220> <221> misc._featu_re <222>
(811816424238 Xaa can be any naturally occurring amino acid<%0ERs8go0184
Thr lle ser Thr Asp Xaa ser Tyr Thr Tyr Tyr Pro Asp Ser Val Lys 151015

<211> 143
<212> PRT
<213> Mus musculus

<220>

<221> misc_feature

<222> (73)..{73)

<223> Xaa can be any naturally occurring amine acid

<400> 15

r:\ﬂet Asn phe Gly lgeu ser Leu Ile phe Eigu val Leu tTe Leu 11,:55/S Gly

val Gln Cys %u val Lys Leu val ggu Ser Gly Gly Gly I?:(e}u val Lys

Pro Gly gﬂy Ser Leu Lys lLeu sgr Cys Ala Alla ser G'Siy phe Ala phe
5 4 4

Ser Jsxgg Tyr Asp Met Ser 15'§p val Arg GIn Thr ggo Glu Lys Arg Leu

Glu Trp val Ala Thr Ile ser Thr Xaa G¢ly ser Tyr Thr TYr Tyr Pro
65 70 75 80

Asp Ser val Lys ggy Arg Phe Thr Ile ggr Arg Asp Asn Ala Srg Asn
5

Thr Leu Tyr Leu Gln Met Gly ser Leu Arg Ser Glu Asp Thr Ala Leu
100 165 110

Tyr Phe Cys val Arg Wis Glu 6In Ser Thr e val Pro His Tyr Pro
115 ) 129 125

Leu Asp Tyr Trp Gly GIn Gly Thr ser val Thr val ser ser Ala
130 135 140

<210> 16

<211> 128

<212> PRT

<213> mMus musculus

<400> 16

Met val Ser Thr Ser GIn Leu Leuy Gly Leu Leu Leu pPhe Trp Thr ser
1 5 10 15

Ala ser Arg %s Asp ITe val Met ‘é”?ssr' GIn Ser Pro Ala ggr Leu Ser

val Thr 515"0 Gly Asp Arg val zgr Leu Ser Cys Arg Q;a Ser GIn ser

Ile Gly Asp Tyr Leu His Trp Tyr GIn Gin Lys ser His Glu ser pro
50 35 60
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Gly <210> 40 <211> 50 <212> PRT <213> Mus musculus <400> 40 Gin
Gly Arg Pro Ala Gin Pro Glu Pro Pro Arg Phe Ala ser Trp_Asp 15- 1015

Glu Met Asn Leu Leu Ala His Gly Leu Lou GIn Leu Gly His Gly Lou .
D023%6'Kig?E1u His val Glu Arg Thr Aro Gly Gin Leu Gly Ala¥E&(FEIs1
354045 Arg Met 50 <210> 41 <211> 50 <212> PRT <213> Mus musculus
Page 17 WO 2006/074228PCT/US2006/000184 <400> 41

Arg Leu Leu Ile Lys Tyr Ala Ser GlIn Ser Tle Ser Gly Ile Pro ser
65 70 75 80

Arg Phe Ser Giy ggr Gly ser Gly ser gsp Phe Thr Leu ser ége Asp
0

ser val Glu Pro 6lu Asp val Gly val TYr Tyr Cys Gln Asn Gly His
100 105 110

Ser Phe Pro phe Thr rhe Gly ser Gly Thr Lys Leu Glu 1le Lys Arg
115 120 125

<210> 17

<211> 130

<212> PRT

<213> Mus musculus

<400> 17
?et Asp Met Arg Ala Pro Ala GlIn Phe ;gu Gly Ile Leu Leu ieu Trp
5 5

Phe pPro Gly Aga Arg Cys Glu Ile g%n Met Thr Gln Ser ggo Ser ser
2

Met Ser Ala Ser Leu Gy Asp Arg TIle Thr Ile Thr Cys GlIn Ala Thr

35 . 40 45
GIn Asp 1Te val Lys Asn Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys
50 55 G0
Pro Pro Ser phe Leu Ile His Tyr Ala Thr Glu Leu Ala ¢Tu Gly val
65 70 75 80
Pro ser Arg phe ser GTy ser Gly ser Gly ser Asp Tyr Ser Leu Thr
85 90 95
Ite Ser Asn Leu Glu Sser Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gln
100 105 110
Ser Tyr Asp Phe Pro Tyr Thr phe Gly @1y Gly Thr Lys Leu Glu Tle
115 120 125
AsSn Arg
130
<210> 18
<211> 129
<212> PRT
<213> Mus musculus
<400> 18

Met Asp Met Arg Ala Pro Ala GIn phe Leu Gly ITe Leu Leu Ley Trp
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Leo Gin Leu Gly His Gly Leo Arg Glu His Val Glu Arg Thr Arg Gly 151015
Gin Leo Gly Ala Leo Glu Arg Arg Met Ala Ala Cys Gly Asn Ala Cys

202530 Gin Gly Pro Lys Gly Lys Asp Ala Pro Phe Lys Asp Ser (?Iu %%%00184
AYY 3828253 al Pro 50 <210> 42 <211> 50 <212> PRT <2838 :
musculus <400> 42 Ala Ala Cys Giy Asn Ala cys Gin Gly Pro Lys Gly_ Lys
Asp Ala Pro 151315 Phe Lys Asp ser gju Asp Arg Val Pro E‘ C_;Iy Gin Thr
Pro Glu Thr 202530 Leo Gin ser Leu Gin Thr Gin Leo Lys Ala Gin Asn ser

Ftl‘ysﬁ’lﬁa@i"l’y3§§e04\5g Cys Glu 1le ggn Met Thr GIn ser ggo Ser ser

Met Ser ééa Ser Leu Gly Asp Arg Ile Thr Tle Thr ggs GIn ATa Thr
40

Gln ?Sp ITe val Lys Asn %gu Asn Trp Tyr Gln g]n Lys Pro Gly Lys
0

Pro Pro ser phe Leu Ile His Tyr Ala Thr Glu Ley Ala GTu Gly val
65 70 75 80

Pro ser Arg pPhe Ser Gly ser Gly ser Gly ser Asp Tyr Ser Leu Thr

85 90 a5
Ile Ser Asn Leu Glu Ser glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin
100 165 110
Ser Tyr Asp phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
115 120 125
Asn
<210> 19
<211> 127
<212> PRT
<213> Mus musculus
<400> 19
Arg Ala Pro Ala Gin Phe Leu Gly ITe Leu Leu Leu Trp phe Pro Gly
1 5 10 15

Ala Arg Cys §1u Ile GIn Met Thr ggn Ser Pro ser ser ggt ser Ala
0

Ser Leu g;y Asp Arg Ile Thr Ile Thr Cys Gln Ala I?r Gin Asp Ile
43

va?’gys ASN Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Pro Pro Ser
0 .

Phe Leu Ile His Tyr Ala Thr Glu Leu Ala Gly Gly val pro ser Arg
65 70 75 80

Phe ser Gly ser ggy Ser Gly Ser Asp ggr ser Leu Thr Ile Ser Asn
95

Leu Glu Ser Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gln ser Tyr Asp
100 105 110
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Gin Leo 50 <210> 43 <211> 53 <212> PRT <213> mus musculus <400>
43 Glu Gly Gin Thr Pro Glu Thr Leo Gin Ser Leu Gm Thr GIn Leo Lys _
151015 Ala Gin Asn Ser Lys lle Gin Gin Leo Phe Gin Lys val Ala Gin (/3|n \
X23%5/¢31%Arg Tyr Leo Ser Lys Gin Asn Leu Arg lle GIn AsHTEG /48t
354045 Gin lle Asp Leu Leo 50 <210> 44 <211> 57 <212> PRT <213>

Mus musculus Page 18 W02006/074228PCT/US2006/000184 <400> 44
Phe Pro 'ﬁ/g Thr phe Gly Gly %g Thr Lys Leu Glu ﬁg Ash Arg

<210> 20

<211> 13

<212> PRT

<213> Mus muscylus

<220>

<221> misc_feature

<222> (7)..(N)

<223> Xaa can be any raturally occurring amino acid

<400> 20
Arg His Glu G¢In Ser Thr Xaa val Pro His Tyr Pro Leu
1 5 10

<210> 21

<211> 5

<212> PRT

<213> Mus musculus

<400> 21
érg TYr Asp Met Ser
5

<210> 22

<211> 17

<212> PRT

<213> Mus musculus

<400> 22
Thr Ite ser Thr Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Ser val Lys
1 5 10 15

Gly

<210> 23

<211> 13

<212> PRT

<213> Mus musculus

<400= 23
irg His GTu @lIn ger Thr val val pro gi s Tyr Pro Leu
O

<210> 24

<211> 5§

<212> PRT

<213> Mus musculus
<400> 24

Arg Tyr Asp Met Ser
1 5

Pzge 14



Phe Gin Lys Val Ala Gin Gin Gin Arg Tyr Leo Ser Lys Gin Asn Leu

151015 Arg lle Gin Asn Leo Gin Ser Gin lle Asp Leo Leo Ala Pro Thr His

202530 Leo Asp Asn Gly Val Asp Lys Thr Ser Arg Gly Lys Arg Leo Pro

R B8ABAEK1et Thr Gin Leo lle Gly Leo Thr Pro 5055 <210B5US30P§a09154

<212> PRT <213> Mus musculus <400> 45 Leo Gin Leo Gly His Gly Leo

Arg Glu His Val Glu Arg Thr Arg Gly 151015 Gin Leo Gly Ala Leo Glu Arg
“2ARG M@} 2025 <210> 46 <211> 25

<212>
<213>

<400>

PRT
Mus musculus

25

Ihr Ite Ser Thr ﬁsp Gly ser Tyr Thr Igr TYr Pro Asp Ser val Lys
15

Gly

<210>
<211>
<212>
<213>

<400>

26

i3

PRT

Mus musculus

28

Arg His Gilu ¢in ser
1 5

<210>
<211>
<212>
<213>

<400>

ésp Tyr Ser Ile His

<210>
<211>
<212
<213>

<400>

Iyr ITe Asn Pro Tyr

<210>
<211>
<Z212>
<213>

<400

27

5

PRT

Mus musculus

27

5

28

16

PRT

Mus musculus

28

5

29

9

PRT

Mus musculus

29

Thr T1e val Pro His Tyr Pro Leu
10

Asn Gly Asp Thr Igr Cys Asp Gln .Asn pPhe Lys
i5

érg Trp Lys Thr %Te GIn Ala Pro Phe

<210>
<211>
<212>
<213>

<400>

30

11

PRT

Mus muscuius

30

ﬁrg Ala ser GIn Eer ITe Gly Asp Tyr Leu His
10
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<212> PRT <213> mus musculus <400> 46 Ala Ala Cys Gly Asn Ala cys
Gzir}zGIy Pro Lys Gly Lys Asp Ala Pro 151015 Phe Lys Asp Ser Glu Asp

Arg Val Pro 2025 <210> 47 <211> 25 <212> .PRT <213> Mus musculjus o
WARFLATER Gly Gin Thr Pro GM Thr Leo Gin Ser Leo GinPTRAUGIP¢/&d
Lys 151015 Ala Gin Asn Ser Lys lle Gin Gin Leo 2025

<210> 31
<21d> 7

<212 PRT

<213> Mus musculus

<400> 31
Eyr Ala ser cln §er Ile ser

<210> 32

<21l 7

<212> PRT

<213> Mus musculys

<400> 32
%1n Asn Gly His ser phe pro
5

<210> 33

<211> 11

<212> PRT

<213> Mus musculus

<400> 33
§1n Ala Thr GIn Asp Tle val Lys Asn &Su Asn
5

<210> 34

<211> 7

<212> PRT

<213> Mus musculus

<400> 34
Iyr Ala Thr G6ly %eu Ala Glu

<210> 35

<21i> 7

<212> PRT

<213> Mus musculus

<400> 35
&eu GIn Ser Tyr Asp Phe Pro
5

<210> 36

<211> 11

<212> PRT

<213> Mus musculus

<400> 36
Gin ATa Thr GIn Asp Tle val Lys Asn Leu Asn
1 5 10

<210> 37
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<210> 48 <211> 28 <212> PRT <213> Mus muscul us Pag_e 19 <400>
48 Phe Gin Lys Val Ala Gin Gin Gin Arg Tyr Leu Ser Lys Gin Asr;i_gg 4o
151015 Arg lle Gin Asn Leu Gin Ser Gin lle Asp Leu Leu 2025 < oo
¥) 1006{03422% 212> DNA <213> Mus muscul us <400> 49 gitédgesy '
cctagcgttg ctgcacccaa ggccaccccc agaatcatge gctgcgctcc6% gacagcg?gcga
<Zd@tgcectgg tgctatgcge ggcetactgeg gggcttttga gcgcgcaagngSOgcgc g
2 é@cqﬁﬂa% Sagrgeygctt tgcatcctgg gacgagatga acttgctggel

<
<400> 37
{yr Ala Thr &lu %eu Ala Glu

<210> 38

<211> 7

<212> PRT

<213> Mus musculus

<400> 38
keu GIn ser Tyr Asp Phe Pro
5

<210> 3¢

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> misc_feature

<222> (6)..(6) .

<223> Xaa can be any naturally occurring amino acid

<400> 39
Ihr Ile ser Thr ésp Xaa Ser Tyr Thr {gr TYyr Pro Asp Ser X%1 Lys

Gly

<210> 40
<211l> 30
<212> PRT
<213> Mus musculuys

<400> 40
GIn Gly Arg Pro Ala GIn Pro Glu Pro Pro Arg Phe Ala ser Trp Asp
1 5 - 10 15

Glu Met Asn Leu Leu Ala His Gly Leu teu ¢ln Leu Gly His Gly Leu
20 25 30
Arg Glu Hgs val Glu Arg Thr 259 Gly GIn Leu Gly Aga Leu Glu Arg
3 4

Arlg Met
50

<210> 41
<211> 50
<21lZ2> PRT
<213> Mus musculus
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tcacgggctg ctacagctcg gccatgggct gcgcgaacac gtggagcgea
cccgtgggca240 getgggegceg ctggagegec geatggcetge ctgtggtaac gettgtcagg
cccaaggg300 aaaagatgca cccttcaaag actccgagga tagagtccct
S‘g&aﬁé@gggsctcctgagac%o tctgcagagt ttgcagactc agctcaagdé ieaRaMeug s+
aagatccagc aattgttcca420 gaaggtggcc cagcagcaga gatacctatc aaagcagaat
ctgagaatac agaatcttca480 gagccagata gacctcttgg cccccacgca cctagacaat
<4 Sqélgtﬁbaca agacttcgag540 gggaaagagg cttcccaaga tgacccagct
JL:e&an@)goietg abicetaangy ccagcas tid0a6aea0GA00 AGLGY99AG] gegaggaact
cttccaagaa gggélagaggc acagtggact6@0 titccagatc cagectctd ggtctccacc
atttttgg-tc aactgtgaga tgacttcaga720 tggaggctgg acagtgattc agagacgcct
61Qa'a%g&&@Et%fgdﬁétt‘é@aéé‘ag@é@t@ﬁnoﬂdgaabcm ahggatggohtaygagatce
ccaaggcgag ttctggctgg gectggaaaa840 gatgcacagc atc %aggga
C aag ccaattggct gtgcagctcc aggactggga900 tggcaatgcc aaattgctcc
¢! ga%t%c?c%ga%%%gtt%? g%?ag?g%gé@%ap(ggg% eta't%gg%ﬁ gelo&Aycterdbagecca
cggccaatga gctgggtgcc accaatgttt cccccaatgg 1020 cctttcectg cccttctcta
vattiglggacca agaccatgac ctccgtgggg accttaactg 1080 tgccaagagc ctctctggtg
gct§gtggtt tggtacctgt agecattcea atctcaatgg 1140 acaatacttc cactctatce
cacggcaacg gcaggagcgt aaaaagggta tcttctggaa 1200 aacatggaag
jgﬁc%ct atcctctgca ggctaccacc ctgctgatcc agcccatgga 1260 ggctacagca
C ctcctcactg gagcectgg-tt ccaggctaag aag 1313 <210> 50 <211>

<20BCtc
<2130 MpE2BUP@TU£213> mus muscul us <400> 50

<400> 42

§1a Ala Cys Gly ?sn Ala cys GIn aGly iro Lys Gly Lys Asp Ala Pro
0 15

Phe Lys Asp Ser Glu Asp Arg val Pro Glu Gly GIn Thr pro Glu Thr
20 25 30

Leu GIn ser Leu GIn Thr GIn Leu Lys Ala GIn Asn ser Lys Ile GlIn
35 40 45

Gln Lew
50

<210 43

<211> 53

<212> PRT

<213> Mus musculus

<400> 43
Glu Gly GIn Thr pPro Glu Thr Leu Gln Ser Leu Gln Thr GIn Leu Lys
1 5 10 i5

Ala GIn Asn Ser Lys Tle Glin Gln Leu Phe Gln tys val Ala ¢In Gin
20 25 30

Gln Arg Tyr Leu Ser Lys Gln Asn Leu Arg rie G1In Asn Leu ¢ln ser
35 40 45

GlIn Ile Asp Leu tey
50

<210> 44
<211> 57
<212> PRT
<213> Mus musculuys
Page 18



Met Arg Cys Ala Pro Thr Ala Gly Ala Ala Leu Val Leu Cys Ala Ala Page 20

W02006/074228PCT/US2006/000184 151015 Thr Ala Gly Leu Leu Ser
Arg Pro Ala Gin Pro Glu Pro 202530 Pro Arg Phe Ala Ser Trp

%%%%é%%sn Leu Leu Ala His Gly Leu 354045 Leu Gin EET/ETpg00184
Gly Leu Arg Giu His Val Glu Arg Thr Arg Gly 505560 Gin Leu Gly Ala Leu
lu Arg Arg Met Ala Ala Cys Gly Asn Ala Cys 65707580 Gin Gly Pro Lys
«g?ﬁ Ly 4Asp Ala Pro Phe Lys Asp Ser Glu Asp Arg 859095 Val Pro Glu

PHB I Bin T o:GucThr dieadin Sef Tgﬁ @i TOr G 61 Asn Leu

Arg Ile GIn Asn Leu
20
Let Asp Asn Gly val
35
Met: Egr GIn Leu Ile

<210
<211>
<212
<213>

<400>

45

25

PRT

MuUs musculus

45

Leu GIn Leu Gly His

i 5

Gln teu Gly Ala Leu
20

<210>
<211>
<212>
<213>

<400>

46

25

PRT

Mus musculus

46
Ala Ala Cys Gly Asn
1 5

Phe Lys Asp ser Glu
20

<210>
<211~
<212>
<213>

<400

47

25

PRT

Mus musculus

47

Giu Gly &ln Thr
1 3

Ala GIn Asn ser Lys
20

<210>
<211>
<212>
<213>

48

28

PRT

Mus musculus

Pro

Gln Ser

ASp Lys

Gly Leu
55

Gly Leu

Glu Arg

Ala Cys

Asp Arg

Glu Thr

ITe GlIn

G1In
Thr

40

Thr

Arg

Arg

Gln

val

Leu

Gin

Ile Asp Leu Leu Ala Pro Thr His
25 30
Ser Arg Gly Lys Qgg Leu Pro Lys

Pro

Glu His val Glu Arg Thr Arg Gly
10 15

Met

Gly Pro Lys Gly Lys Asp Ala pPro
10 15

Pro
25

GIn Ser Leu G¢Tn Thr 61n Leu Lys
10 15

Ley
25
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100105110 Lea Lys Ala Gin Asn Ser Lys lle Gin Gin Lea Phe Gin Lys val
Ala 115120125 GIn G1 n Gin Arg Tyr Lea Ser Lys Gin Asn Lea Arg lle Gin
Asn Leta 130135140 Gin Ser Gin lle Asp Lea Lea Ala Pro Thr His Lea
RGP BRI al 145150155160 Asp Lys Thr Ser Arg Gly LyRCAfHSEes/f384
Lys Met Thr Gin Lea lle 165170175 Gly Leu Thr Pro Asn Ala Thr His Lea
<Hig-Arg®ro Pro Arg Asp cys 180185190 Gin Glu Lea Phe Gin Glu Gly Glu
gl | I 1952 5 Gin pra Lea Gly Ser Pro Pro
Eﬁ%]edifa alﬁAis/rLi;(é?:%/sE gfug;f\/lﬂg 1?’ r}? er%gi&?%gf% ngwfi %f‘? éﬁ?‘ﬁ%“rhr
Val lle GIn Arg Arg Lea Asn Gly Ser Val Asp

Arg Ile Gln gan Leu GIn Ser &In Ile Asp Leu Leu
25

<210> 49

<211> 1313

<212> DNA

<213> Mus musculus

<4Q0> 49

gttccggagt cctagegttg ctgcacccaa ggccaccococ agaatcatge gotgegotec 60
gacagcagge getgeectgg tgctatgeye ggctactgoeg gggoettttga gegegeaagy 120
gcgeoctgea cagccagage caccgegett tgeatcctgg gacgagatga actltgotgge 180
tcacgggetyg ctacagetcg gecatggget gogcgaacac gtggagogca ccegrgggea 240
gctgggcgeg ctggagegce geatggetge ctgtggtaac geottgtcagg ggeccaaggy 300
aaaagatgca cccticaaag actccgagga tagagtcoccot gaaggecaga ctoctgagac 366
tCtycagagt ttgcagactc agetcaagge tcaaaacage aagatccage aattgttcca 420
gaaggtgygcc cagcagcaga gatacctatce aaagcagaat ctgagaatac agaatcttca 480
gagccagata gacctcttgg cccccacgea Cctagacaat ggagtagaca agacttcgag 540
gggaaagagyg cttcccaaga tgacccaget cattggcttg acteccaacy ccacccactt 600
acacaggeeg cceegggact gccaggaact cttccaagaa ggggagagoc acagtggact 660
tttccagate cagectetgg ggtctccace attttiggtce aactgtgaga tgacttcaga 720
tggaggctgg acagtgattc agagacgcct gaacggotot gtggacttca accagtecty 780
ggaagcctac aaggatgget teggagatcc ccaaggegag ttotggotgg goctggaaaa 840
gatgcacagc atcacaggga accgaggaag ccaattggct gtgeagctcc aggactggga 300
tggcaatgce aaattgetce aattteccat cecatttgogo ggtgaggaca cagoctacagy 960
cctgcagetc actgagocea cggccaatga getgggitgoc accaatgttt cccccaatgy 1020
cctticcetyg cocttetota cttgggacca agaccatgac ctccgtgggg accttaacty 1080
tgccaagage ctctctggtg getggtggtt tggtacctgt agccatteca atctcaatgy 1140
acaatacttc cactctatcc cacggcaacg gcaggagegt aaaaagggta tottcetggaa 1200
aacatggaag ggccgetact atcctetgea ggotaccacce ctgetgatce agcccatgga 1260
ggctacagca gcctcttage ctocctcactg gagoctggtt ccaggetaag aag 1313
<210> 50

515 ot

<¢13> Mus musculus

<400> 50

Met Arg Cys Ala Pro Thr Ala Gly Ala Ala Leu val Leu Cys Ala Ala
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225230235240 Phe Asn Gin Ser Trp Glu Ala Tyr Lys Asp Gly Phe Gly I,IAsp
Pro Gin 245250255 Gly Glu Phe Trp Lga Gly Lea Glu I__ys Met H|IS Zer '(l?r
Thr Gly Asn 260265270 Arg Gly Ser Gin Lea Ala Val Gin Le;ifmgzg(?ﬁpl)ogogi
REH2IR/OKEABAla 275280285 Page 21 WO _ o
2006/074228PC1VUS2006/00184 Lys Leu Leu Glr_l Phe Pro IIeI ::')s e_ll_Jhr

1 Gly Gly Glu AspiThr Ala Tyr 2902953Q@ ser Leu Gin Leu Th 5G u Gr:) o
Ala Asn Glu Leu Gly Ala Thr Asn 305310315320 Val Ser Prg"Asn Gly

ThSemla)lmRraég’th&.&BrsahrATépﬁﬁpS?nﬁﬁppggSA%%O% B 530 Glu Pro

Pro Arg g!sqe Ala Ser Trp Asp g?u Met Asn Ley Ley A;a His Gly Leu
0 4

Let GIn Leu Gly His Gly Leu Arg GTu His val Glu Arg Thr Arg Gly
50 55 60

GIn Leu Gly Ala Leu Glu Arg Arg Met Ala Ala Cys Gly Asn Ala Cys
65 70 75 80

6In Gly Pro Lys ggy Lys Asp ala pro gge Lys Asp Ser Glu Agp Arg
g

val Pro Glu Gly Gin Thr pro GTu Thr teu GIn Ser Leu Gln Thr Gln
: 100 105 110

Let Ly's Ala GIn Asn Ser Lys Ile GIn Gin Leu Phe GIn Lys val Ala
115 120 125

GIn 6¢In GIn Arg Tyr Leu Ser Lys G1n Ash Ley Arg Ile GlIn Asn Leu
130 135 140

GIn Ser GIn Ile Asp Leu Leu Ala Pro Thr His Ley Asp Asn Gly val
145 150 155 160

Asp Lys Thr Ser Arg Gly Lys Arg Leu Pro Lys Met Thr Gln Ley ITe
i65 170 i7s5

Gly Leu Thr Pro Asn Ala Thr His Leu His Arg Pro Pro Arg Asp Cys
180 185 190

Gln 6Ty Leu Phe GIn Glu Gly Glu Arg His Ser Gly Leu Phe GIn Ile
195 200 205

Gln Pro Leu Gly Ser pro Pro Phe Leu val Asn Cys Glu Met Thr Sap
210 215 220

Asp 61y Gly Trp Thr val rle gln Arg Arg teu Asn Gly ser vail Asp
225 230 235 240

Phe Asn G1n Ser Trp Glu Ala Tyr Lys Asp Gly phe Gly AsSp Pro Gln
245 250 255

Gly Glu pPhe Trp Leu Gly Leu Gly Lys Met His ser ITe Thr Gly Asn
260 265 270

Arg Gly Ser 61n Leu ala val Gln Leu Gln Asp Trp Asp Gly Asn Ala
275 280 2
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His Asp Lou Arg Gly Asp Leu Asn Cys Ala Lys Ser Leu Ser Gly lily
340345350 Trp Trp the lily Thr Cys Ser His Ser Asn Leu Asn Gly Gin Tyr
Phe 355360365 His Ser lle Pro Arg Gin Arg Gin Glu Arg Lys Lys lily lle
PR240403420875380 Lys Thr Trp Lys Gly Arg Tyr Tyr Pro LetC G Rig/ma1s4
Thr Leu Leu 385390395400 lie Gin Pro Met Glu Ala Thr Ala Ala Ser

405410 Page 22

Lys Leu Leu Gln pPhe Pro Ile His Leu Gly Glv Glu A
290 295 Y Y 300 b Thr Ala Tyr

Ser teu GlIn Leu Thr Glu Pro Thr Ala Asn GTu Leu Gl
305 310 315 Y ala Thr 938

val Ser Pro Asn Gly Leu Ser Leu Pro pPhe Ser Thr Tr Asp G
naA
325 330 P AsP 335 =P

His Asp Leu Arg Gly Asp Leu Ash Cys Alla Lys Ser Ley s
340 345 4 3?5 cly &ty

Trp Trp Phe Gly Thr Cys Ser His Ser Asn Leu Asn Gly G]
355 360 36)5f nyr Phe

His Ser ITe Pro Arg GIn Arg Gin Glu Arg Lvs Lvs G]
370 375 ad 3!33,3 Y tle Phe Trp

Lys Thr Trp Lys Gly Arg Tyr Tyr Pro Leu Gln Ala Th
385 390 395 @ Thr Thr Leu ItIS(L)I

Ile GIn Pro Met ¢lu Ala thr Ala Ala Ser
405 410
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