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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
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CDR1 as set forth in SEQID NO 33, a CDR2 as set
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embodiments, a method of treating diabetes is provided, wherein the method
comprises administering to a patient an effective amount of the

pharmaceutical composition.
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[023] 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 9B shows histochemical staining of liver sections from
wild-type (WT) mice and Angptl4 knockout (HOM) mice fed a standard .
(“chow”) diet or a high fat diet (HFD), as described in Example E.
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[031] Figure 17 shows fasted serum triglyceride levels in wild-type
mice fed a standard diet four days after injection of monoclonal a ntibodies
against mouse ANGPTL4, as described in Example P.

[032] Figure 18 shows fasted serum cholesterol levels in wild-type
mice fed a standard diet four days after injection of monoclonal antibodies
against mouse ANGPTL4, as described in Example P.

[033] Figure 19 shows fasted serum free fatty acid (FFA) levels in
wild-type mice fed a standard diet four days after injection of monoclonal
antibodies against mouse ANGPTL4, as described in Example P.
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par[6|40]s Fégurei2ecstseesl fasted serum triglyceride, total chole sterol, high
density lipoprotein (HDL), and low density lipoprotein (LDL) levels in male
wild-type (“YVT") and knockout (“hom”). mice fed a high fat diet (HFD), as
described in Example C.

[041] Figure 27 shows grams of body fat in wild-type (“WT") and
ANGPTL4 knockout (“Hom”) male (panel A) and female (panel B) mice fed a
high fat diet, as described in Example C.

[042] Figure 28 shows the food intake (panel A) and percent fecal fat
(panel B) in wild-type (“WT") and ANGPTL4 knockout ("Hom”) mice fed a high

fat diet, as described in Example C.



Exanple C. [044] Figure 30 shows the survival of
w | d-type and knockout mce fed a high fat diet
W@ BilRp7422% di scussed in Exarrpl e C. [045] Fi gureCBLS2006/000184

i colMoElauead Mg ﬁﬁé\'b‘éie% Pidcivies, hejeeramidous, and
kn@mm?upsmrﬂe@wehﬁadmteﬂéé 1®pfentd Hldfk g_cg%gd #?

shows ted total chol estero iAW
Exarwle Cpj ect ed with nonocl onal ant| bodi es agai nst

shoMe%?geLﬂat 1V éﬁcgﬁgmenau@@rﬁ{‘ Y 5¥F£ 047%)& R %t mice fed

a hidh fdiietg HFD)] as disdussed it EX@RbIE @, N MANGPTL4 (panel
A) apd aSy(hANGF’TL4 (panel B), Egbdescrl bed i n Exanpl e

S. 643 Figies1 ﬂ]%mt%sem tiiglyearidedavits inmwtlédype
mi)%r iﬁ%c#t%g 3\}1 cr?l%gﬁgll%n ; Ao‘i’esf, ﬁ%@g} ﬁ\ﬁl(%‘[lhfygg td%%%ﬂlged in

Exeaiple Br anti-KLH, as deSCI‘I bed in Exanpl e T. [049]
pl ot of 14D12

onaloel SFIRS Sr v st Lt e PRt dnrelss In w0dhtyppmics
kel WipnghSGofuPintidodieaahsCARIGIINT, Sl ECRhIT

ExempiaR] 2 concentration and fasted total chol esterol
after a si ngI e

i OB bbb 38 o WR BT TR Bl o orskal
anﬁb@dm BEDIHOVSFS i IOBE ForNLHASIGESTEI 4 ﬁ?ad ;S a?(g

mce that overexpress human ANGPTL4

hAM@g@{hﬂpame{ B)rasmdeseringd indmeinpléyS.ant i - KLH, 14D12,

3 dpagl 1HaHre 3T RLPIR RorePRL G Oﬁ'ﬁb%%/eol efiodripfigenies
in wildrtypprmeiks at’cudmmd‘;1 ﬁﬁt‘dlfﬁbéglﬁs a;rﬁlttt?aydﬁﬁﬁa I fzaﬂefliJSII?:\ dtigp with

e“@%éﬂ“*Bﬁ? Bt asifiagsehhed & ExapieT. Fi gure 38 shows
f aSt[@ﬂQ{S qr.gmé 85 ghyr&QA %‘Fmol/\%‘@ bﬁ)t Iof 1k colﬁggethéef on and

m ce af fifteen weekKly I 'ons vv|
fasé@disexum, trlgfycmd& Zeveladn vwld{tmes auce nvamrmaI@ftw a Single

PCT/,US2006/ 000184 5 39 sh
gt i 14030" an gesctlroin Feaaps B Hanel Biatena Pkt
14BfAZetondé t -

ant | oKLdH ml??@g%%ﬂaﬁé’g%&%of@ﬁlcdﬂ%s éé‘f'otl Té\)égé“ni’rr; c\Ae"?'d ty{) %éﬂ']ce over

time; giipea sindie diigctionobiRd2.88 deseibeddnikammpleels i n
A|OOEFO5O] Figure 36 shows fasted serum triglyceride levels in mice that

overexpress human ANGPTL4 four days after injection with monoclonal
antibody anti-KLH, 14D12, 15F2, or 90B4, as described in Examble V.

[051] Figuré 37 shows fasted total cholesterol levels in-mice that
overexpress human ANGPTL4 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 14D1 2,

as discussed in Example W.



knockout mce after fifteen weekly injections with

vehicle, anti-KLH, or 14D12, as discussed in Exanple
WoX200605628 Fi gure 41 shows fasted total chol estBCDUS2006/000184

| evel s _in ApoE knockout mce after fifteen weekly

i nj ed@f’%]nf igien39 ERPWB dastad totakchplesterbld BV2)s msLDLr knockout

ure 4 ws |
@g?%ﬁ‘h@ ﬁﬁgle@cerl I} fnf%cfﬁgp%%ﬁl Y_%L&e ﬁﬁgéﬁéﬂ OFn"é@%%oﬁ?
dam)pssatﬂureExarrmlelgVe injection with anti-KLH or 14D12,
ed in anple W [057] Figure 43 shows
f ast g@%otﬁ urer ) 8 @\gg&ﬂlst%@@rwn|tnglu@erldedev:¢dsm ApoEce
I nti -
Gyl Riedidr el etk aRs i b ehichtidriFslifor 1412,
ashiiﬁwssadtu&tﬂimmpjervtri gl yceride levels in ApoE

NS i RS ?aﬁt@fifétg@%ﬁél&gt'@?air&wg&h%%iﬁockom
nfit@ufter ﬂﬁe%%kfﬁﬁ}e%ﬂoh@%s\%?ﬁ’%lgsé%%L ec\’reﬁ%gﬁ%n

ApoE knockout m'ce four day single
digctipsehtn EK&mpJﬁXMDlZ as discussed in Exanple X

060) | fast ed
P olosbul e GG e SRt B de el ind Bk o

k
ch&l)«f%it ntibe %mn’ruaaysy aggésrlcfléhggldet |Ihjn&'ﬁbh Wa@ﬁ"lfg_ )qr 1%@] 2, as

@ﬁ%%@é’@réﬁmb g W-ycerides in db/db mce after 8
06T R 2B e rR i e 3 oL knocout

mide igxmlmialys affter Besihgle \iyjectien Withatritialkl el of ‘P@DQQSandlschsfsed in

14D@2 \?\BEQ ID NO 12), 15F2 (SEQ ID NO 13), and
NO "14), as described in Exanple Z. The

ConspBys F@%‘Hé‘ aRchwHIstdd S%IQ @ycj@" @3@%“@%0 E he

per cent " honol ogy between eac

kRagkpebmice @Jr@jfaysheﬁtels lalos/mgh Ibghjemlorﬁ WﬁE‘]blaﬁtHj(LH of8 45)'1]?_\/\@3
t t n r e regl on (0]
d'%‘:?%fldq@%n Bk ies)I Y l5ro ?ISEQV?DI NO: 17y and 9084
( SEQUBD] Neigube w&%&@@@@%&ﬂ%ﬁbl&%ﬁ%&ﬁﬂg%@@ kout

as descrlbed in Exanple Z. The consensus sequen
mice fRigy dayy aftesa gingle nieelion whk aptriiditomtini 2,gys dlscussed in

E%éﬁ each pair of light chain variable regions is
bel ow. [063] Figure 49 shows binding of certain

fmgdeﬁﬁh dfigare #60ptresl A shows fasted serumn triglycerides in 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 shows an alignment of the heavy chain variable
regions of 14D12 (SEQ ID NO: 12), 15F2 (SEQ ID NO: 13), and 90B4 (SEQ
ID NO:"14), as described in Example Z. The consensus sequence (SEQ ID
NO: 15) is also shown. The percent homology between each pair of heavy
chain variable regions is shown below.

[062] Figure 48 shows an alignment of the light chain variable regions
of 14D12 (SEQ ID NO: 16), 15F2 (SEQ ID NO: 17), and 90B4 (SEQ ID NO:



agai nst ANGPTL4 to fragnents of ANGPTL4, as di scussed

in Exanple AA. V. DETAI LED DESCRI PTI ON OF VARI QUS
WERBODV4EINTS [064] It is to be understood thatP@DURDEEN0184

f oregoi ng_gener al descru?tl on and the follow ng

181 as descrikedcini aropleat. e I@a@ﬁpsfanytru]ssdqeam?@(@&@np NO: 19)
©PIsb, . e PRfodrf PoMciden Betiheadr eaiB balkorJnt Aain

va'riaglei reiorck shewnthstowl ural  unl ess speci f| cally
stat d otherwise. In this application, the word "a" or

063lakdourer49 shaws bingting i @ggamcnﬂcl@aal gnihaties

a0 AT 2 W LA BB Bl I
Vof t IDEETAHJED DES(DRIFFTUGN oF V\ARIOUS EMBODIMERTSSUCh

(5] included," is not limting. Also,
term£ @d ﬂt isdobg) L@t?@ﬁ%teo ﬂhatmdh@rf@reg@a@:@ﬁﬁg@é deseription
afteAB RS oVARg %%@%ﬂ%s%rnﬁ%étéé&%@%y‘%& e%ﬂgﬂatg% only and

el ements of conponents t conprise’nore
amhot astristiveyfdloe inveatioy, as dairiedot her wi se. [066] The

our ol TS FhatcaRionn i uip 8 fas, Neobianelades fs pheel
uhlkes SpeicriehllyBiated otlté‘i\ﬁ%é' qﬁ%lspé[h pIRSEBABMeSwoR “a” or “an”

portions of docunents, cited in this application,
meansual legsbanpe’ n@tﬂef5$ specifically stateshotherpiseenin this application,

ok
B B e P nBEP ted Sap iSE L EXfiRefhEre the use
okt teehy‘|rfodud|n@,h$smmm@thel'fbﬁﬁ§ KPNds tiRaludeseand

t he anorporated literature and simlar
'@Fg?t?’al'%nafe‘fmttteg A$Q e sucha @ ielement arngempenent

eﬁ’&frhﬁééé BBtH dlefrdings o@%?ﬁﬁ%dtg rborfnggglfagzﬁteé g@g hﬁ& elements

controls. A Certain I ONns .
or enppeentisdbatl' compprise thoré tamdorprurtitumiesaspedifiedlly stated

j rghangeably herein to refer to a polyner of amno
Oﬂggbg's%em dues. The terns apply to amino acid polymers

cont [@ies] NYhe dkbiich h&a&iﬁ@é’ héé@%e’%&lm@re o 'o?%lllﬂiat’f@rteg as

am no acid PO Iyrrers I n one Or nore amm no acli
PYrpesas e8!y anchareanel tiks @Qnatnuedt aa/limiting mmectanatter
A& ibeaD AL a8 oliph B GEkDM R ey tois Fbpication,

memdmg)ﬂm Ilﬁﬁfé/dusaﬁaﬂéﬁt@pﬁét%ﬁt dp@ﬁ&étld?@ arcl8s, books, and
erein, refers to an i nt act

" d
”%%ﬁeﬁ XI?FG‘S\? Pt@%ﬁ'ﬁﬂ'n%rpat@t%tbyor@dgrqrﬁgtln daripenticsty for
t t
a%“"“"b@@ 1R Svihahie oPpRR (IS IncrBOtS lfergture and
simiar maé@rlals Hefines 2, termrihatsoRtradicts thaf @S ésfinitiowl in this

ap?)tllggﬁor?']tﬁis Opdﬁﬂca{lgrg ggﬁ‘ttro st hat retain at least a

A. Certain definitions

[067] The terms "polypeptide," "peptide,” and "protein" are used
interchangeably herein to refer to a polymer of amino acid residues. 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.
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portion of the variable region of an intact anti body.
See, e.g., Hudson et al. (2003) Nature Med.
wW@20807€33t. I n certain enbodi nents, anti body fPEIE00&000184
are produced by enzymatic or chem cal cl eavage of
i nt adP6@htT bedees. amﬁlbodyera&uae@mboeinnmfers toaam iriaclyantibody

SRR PR STLBERAR DA U LR B o

maaimga|Anynbmuﬁragmgntsaabm@pbuﬂsre AdQirhigdd o, naéb \Feab' F(ab'),,
nti " refers to a naturally occurring antibody.
‘G?@F %{Fé q igbediash f9eiQihar antihddydsgomestsahst retaimat least a

of t pop ion
EPROrnClrAfBiae (UL A Riot RS, 334 (BN
(aqaoas)ometum Medr 93.29 Evholh cartdin entbddiments) Rty fedivents

AR DL e 2y S b“ng'ei’@Cé)'r%g%‘z%Pt Stiotast aintigodies. In
déﬁbirﬁét‘?‘lbﬂﬁﬁfh@ﬂfs lé"r‘r‘ﬁlﬁ’ﬂ%& ﬁap s%ﬁb#@fhdﬁgtﬁgpge@é‘é%ipant DNA

See, e.g. Kohl'er an stein
ta@mlqlg@; In certain enbodi nents, a nonocl onal

ant | 005Ht, T eI atE eg‘;%% B Rl T 2 rring

(see,

mp@@ta@ntm riPTHANE RRtibBRY | RIS to'£hSK 88urri
pgntl boldy fraegmernt |s|ol at eld f?om a pﬁage é'%bf)gy ming
anfiBedy.y” (see, e.g. C ackson et al. (1991) Nature

: - ; . . Nbl. . Biol.
352 (€A1 8% 1R BT Alesh b0 AP neb PR o
spbstdntiallyoimo mczEneious edputktidpn ¢F. dhtibodisd Pt 3pEchidBRy bind to

1988 ti bodjes: A Laborator¥ Manual (Cold Spring
t ?EGP B%t rSertaip enbggimegis-ia menociwal apbbqqu;ssecreted

by%hrhyﬁfdbﬁna anh 'c@éltgbf“ é@éfﬁéﬁ]bbeu t@né ri{r?/BHéfo%d% %Haced

onmponents from east efe sour ces
a@@qrdmgioezebﬁalhnnatmdsanown imhhlose ahilledddyhe antir Seeseq.,

Bk R i i PO 1S 2967 395 000 shicRein Shpbodments, a
nmﬁbbmdyaﬂﬁbbd?ﬁh pfdditiced Wf&o?ﬂﬂﬁéﬁﬁDNhWﬁéé‘é f‘see e.g.,

ch enbodi nents, a chineric antibody onpri ses
p%r'?‘?tﬁﬁt Ne- £h816:66ddln ersiain emivodiments) @Mmmulomahamlbody

d, f
S8 e R LB B R oA U Ry oo, .
Clsscn 2L 1901 Bl ST, 0508 0 5 Y 1090 . ol
1.WO
E%i%ﬁé& 4297, oBOT VAL BRI RusmesIenAl AaHoadis aotlection
te‘éﬁﬁ UéQtséeegé@)n 194rIGW anarLéJ@@gs%?qu\ﬁSBd gsOR Ea%‘ﬁ@ﬁ
humani zed" anti bo

&§>}d Slmng‘lugrbcnrderbmramry [ @dldﬁpmigaHarbomIN\é)
cl OS[%W] nRt“%ﬂﬁ‘ﬁelfic’ anapgorc]i())/ rglpe'rg tg’ % |%ody made up of

components from at least two different sources. In certain embadiments, 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. In certain such embodiments,

a chimeric antibody comprises all or a portion of a variable region of an
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human anti body. A humani zed anti body is thus a type of
chinmeric anti body. In certain enbodi nents, amno acid
WO e®oauess out si de of the antigen binding resiPUEESIN6/000184

the vari ablcﬁ regi on of the non-human antibody are -
aniibary; derivadfrogea panhenren anireal fused thaneenstant region of an
bl N by replacing all or a portion
@ of gpg%é'{rr% ee%rrgﬁ?g% W)F/ﬁaggterm ning region (COR) of a
hund@ 72t Adtbdynanized! aitibodyrefer €s hirRh-AlinfarE&Ribddyhat has
such as a non-human _anti body,

bﬁ%ﬁ%ﬁ?‘ﬁ?@gé 2‘5@%&6‘05%10!0&@ makehasd ispadneiasid seduence) a
hup@dr airtibo8YP Whﬁﬁﬁhﬁed%rﬁ}ﬂgﬁ&' i Bili2h Ey'gfé; g{ Fgﬁ@{da%ﬁt?%qdy.

vari abl e l;ni?l ons in whic orsu
In cRgaicDRskasimesfs @inino acResidues outsideushitheaaitigerdyinding

re%\ﬂﬁ’?g)éf Ctﬁ%rv%gltégkgrne:gﬁparl';%th%h%orgf"\Hrt@ggrgr{;ia,hanq\glooér; rl;lg iifi%rcjl.s In
cefteint @hibsdigienesTRoBhMBARLRd %t%%@%ﬁ%ﬁ%@?&fgpqulﬁg%cri‘ng all or

further conprises a constant r
a ppttiom oefya cpmpiMentarityedeterminiag region WCMR) okd bumarpamtibody

; : i cont aj human anti bod
WilTHE 22t o BB R Bl A b LBt ed:uman
antibady,ahaving ihedeskod matigeh birihdg 8hEcifiPPdiAessin 2

anti bod may contaln syn hetic sequences not

em UHHHEF‘?'HST%_ HoEnRd aridasty. corhrisesr varlasblegegionsiin edhidly all
or Eblﬁ‘st&‘?ﬂi'éﬂ? AIHRE EbRE o@’lﬂé M@{oeé%ﬁ%ﬂggﬁq-lg%wmmody

exanpl e n various enbo nts,

ang all paisulbstaatialtyr aihsijibei framews &k régiorth@Rs Pespesdondd6 FRs
[074]

of SHIRF antERAYS L S‘%‘tﬁ@’r%’%i %%E%”n%n?g%m%% antibody
furthevcbFhpASSs a cbﬁ%%rﬁfré@oﬁ'@rggéfﬁé’ﬂgbha%@h%é ces at

| east _one activity of a po eptide co I si'ng the

epi 0opdl thearen umaraaniibastyy refees id & cabhgclhatiantidatly that
co g e A SruefgBS oo i Spmenbiecyer m

nactrvity in
seduemicEgefroln adonchirhér anirBaerIa deptath 8Rbiddiedits, 2human
nti bod capabl e of specifically binding an antigen.

antjjodydmayt ¢p RsticseqHpncaRinag &uns menatve angbodies.

- iy j J ' 12
OO, 8o mRgs L BRS TR R SIS EE R Rad o
exareplet dpaaripes entoadiments, pohymap tintbodeimaybaanide in a

[ t o_an i nmmunogl obul i n

f.specifically bindin
rarRRl Fodlind RS ooy BHar Brimipenies, onhy
recepbinzaat inetliodLgi on of an antigen that is specifically
bound by_an antibody. In certain enmbodiments, an
epilt 68" Mg termI“‘0guiralizirgraotibody” art antibedy thateeutralizes”

refets B/ BIMNEHtiR0dy ot fed E MG 8% AL Rt e bo@%gg{ide
comprising the epitope to which the antibody specifically binds. In certain
embodiments, a neutralizing antibody reduces an activity in vitro and/or in
vivo.

[075] The term “antigen-binding site” refers to a 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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si de chai ns, phosphoryl, or sulfonyl groups. In
certain enbodi nents, an epitope nmay have specific
wo booee74tesrensi onal structural characteristics PET/GS200€000184
"conﬂ‘ggr mational " epitope) and/or specific charge
charl9€6L iTeitesm "ppitone"Aeferpito eow pobypepiide detasmindre

c X ) Ll nti. bod
R oPeoRPRRR HERIAS R BunBRlonuiin Sta g 238 tor. In
cegtatin dmberdiments)| srpepltoteis dpadiod oflbh! ShtRidn Mk Pépecifically

am.no aci d sequences may conprise epitopes that ‘are
b%‘é"@a’f‘r‘é .antﬁ)ogwr tlicerigihemmbegmentseantepitape magtnclude
. . . L d .
chshfcanractiv sliice Ghadihat b AoldRis, 80 G<ihiioapids, sugar
sidehehajaarpbpsplaryl,idr sulfenylagronps.e Iif 06 rtagPesibodsmentdaRg

t hat itope. .1078] An antibody "specifically
epﬁi‘?ﬂagﬁayaﬁpaé{ﬁﬁpge&fﬁ%ﬁééﬁ f”tm?ﬁ%%ﬁ“e%ﬁﬁuw chaeagigiisticsqe.g., a
“od i i .ns. and/ or
S RO SHRP KL Ut il PR o,

comPTdesAaepitapeiig definéchds fithessdme’t batarritiesi dpitld ¥ a

' - ' i t ..In.certai h
ol it bneslihuai: RBatsniobes b oriag
embddirents, golyp@sitfessttaving afetént sHms) bRiRS heRdfRiRes

conprise that particular epitope. In certarn
MRV QERLS enitopes thaiire, tha sape gnucertmint enbediments, epitopes

[ ' : ' the. sanme epitope. In

el 950 B g ey PG 2P

Diffgreoi antttaodigstzre daithtabintde thakamet &8iteHe ;ﬁfQﬁé?bbﬁﬁ)ete for
certai n enbodi mrents, when

copstant (KD),is <1 M in
SP?%@Cfiing%éit%%ﬁ'%}rﬁmm ant is :5 100 nM and in

cer [ i b Lat1on apt i

5 Dt St} SpetiRay, Sty 57 4 e EOpERI R e ialy
receggizep dhet antigerkie complax mixtinecoh proyeinerdrelioat e or

' 0 i ncludi.ng, ,but not limted to,
mafRUBLALT o b ROl Bt aNRER0dY gempEises BRe,
antigarkindiprg Shé ehatepdcically Bittsdel BartRbHar é’[?'i'ﬁ@s. In cerfain
ecified otherwise. The termalso refers to ragrrenQS
su %‘"“b%‘?“ﬂaﬁf‘@ dre Aatibedy isNaPrRble ohbindieg diffsrentantigeast so
| dYFﬂé. [ ' (AR .of ;a native ANGPTL 4.

fonq% tP gr m e%:rgr?pdg g)eﬁétc:?) ﬁmrg‘éethé{ '%grﬁﬁﬂ’%ﬁc%@é)é’&' dpé‘@urﬁ_aé'?)r
instapees, fof eXuGRTe4hamolegdusasrotarsifrent elifferehespbdibdthayl3

. 2006/ 074228 .PCT/ US2006/ 000184 f
corfBidE AR e ShilRRE. chceaviaja cobackeateran apdnd saidio
i nas i ' f .
P o e oo Y B oA R o Fl £ 1w, in

certain pmbeddientsinpher Hesdidsatiation AbEAI i91as 40WWMaBhAGh
In certain

Ce@%gﬁgﬁgﬁ%ﬁ%ﬁﬁ%ﬂ Eh%;ai&%&a%%&g?ﬁ&l SréLRM. ANGPTL4

ggjgme ToHe ROmA CANGTEAUL 16ferS 8 ah UrdlobBieti Rk Brdin 4
from any verte brate or mammalian source, including, but not limited to,
human, bovine, chicken, rodent, mouse, rat, porcine, ovine, primate, monkey,
and guinea pig, unless specified otherwise. The term also refers to fragments
and variants of native ANGPTL4 that maintain at least one in vivo or in vitro
activity of a nativg ANGPTLA4. The term encompasses full-length

unprocessed precursor forms of ANGPTL4 as well as mature forms resulting
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In certain enbodinents, a full-1length, unprocessed
human ANGPTL4 has the am no acid sequence set forth

WO 0s8EQRE D NO 2. [080] The term "Angptl 4" ref BCBUSI906000184
fnucl ei% aci d.enco |n\% ANGPTL4. [081] The term "LPL"
rpgostranglatippalsieaade ofitheseignalnentide ard faspisaesultiog from

AR cosausigor bRty il L LOh4F rpampot. <
fuw-uler@th,pmmprat:essadnnbasre ANGPJUNess meﬂ?mlrﬂ) a@iﬁfsbqwnce set
TIRTBERG IO HG: 1.r fegam 'ﬁﬁé}é@?nseentg%ﬁd A pmee——

M8lide JL\NGIﬂLﬁD@hhé! thd Qﬁ’l?’fd)éﬁg e d.L?et 958 in EQ 1D NO: 50.

di acyl gl ycerol and a anl on.
Iemdaim@mbgdmaents i epﬁ[ﬂrlenghhn Unmas&seﬁ ialhmanaquGPfl'Q4 has the

AREPEENE §o Sl it IO BB BRI NOM xt ur e of - chen cal
conDQ@JB\@]S THe t*é'nﬂ"‘ﬂ\ﬁgﬁﬁﬂ” r@ﬁé‘r%of@é ﬁ?g'e% a@ﬂ é?ﬂ:o%md ARGPTL4.

rradefrom bi ol ogi ¢ mat eri al s.
" ant 48®Hi slhe heém LBLY tefars tagarhpoprmalnrlmasee‘somrany vertebrate

f

S T T N TR
400 ity s A A0

ﬁﬁﬁi’h‘? EPH"Q%T‘%@ lipQpietein hﬁaéerﬁaﬁalyzegthepbydr@fmsls ef a
H‘Bﬁf@'lgce{trgﬁg] ! hotrﬁlgﬁgﬁ?ﬁd ¥é)r§{ thw a{aﬁélwﬁ?opgg*%@se Wlolﬂfs) into
digoylghygaroloanda fltelee‘attyeheldeamerpdhmtﬁim émhbo%illmbhﬁ @Ept

t t en 0

iBirobgn Speft s <A RbR i RisoR asepeudhGaralant - ot

r ef e[GBEge TRl t¥AR pég@lﬂ" FIbR 1 bcbl’l%nﬂeé%gﬁ'ﬁbbﬂ?d JWIY)&U% of

one or nore am no aci d substitutions
cherigal cempouarata bislogiealiec rasheleentss op anyedzct dmdelﬁtom

oPRAONGHEHERE PCT/ US2006/ 000184  [088] A

serva ive' amino acid substitution refers to the
subs{0a3)t The tefm santagomist” asfiestsit oh AGrvRBaE fé@ﬁlc%ta'i‘l act|V|ty

o RIS E N ge. I n certain embodi menter &  pol ypepti de
CompIOER] 918 61 SROVRY. Mo B S REATHG kB gy
O%NG}R)'ELM| de. A conservative amno acid substitution
r esi @J{%&@i PRE Tty par%%%wmclbcliés Cucngﬁ Iarrll aanrpmg sggjlegts In
certain embodiments, a patient is a mammal. In certain such embodiments, a
patient is a human.

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

[087] A “variant’ of a reference polypeptide refers to a pblypeptide
having one or more amino acid substitutions, deletions, or insertions relative

to the reference polypeptide.
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whi ch are typically incorporated by chem cal peptide

synthesis rather than by synthesis in biological
WGEywbeme28 These i nclude, but are not |imted tBCT/US2006/000184
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I@ééthHeBédtiQﬂix_oﬂﬁé urd stlﬂﬂé’d p@lxﬁée&m;e{ 'K coﬁggrvgl_%ﬁngﬁg acid

or exanple, non-co i've su
swhptiiug omn‘m eneompasshaoyeatira dlyroocoeingdminteacitl rebiives,

WHiBE By lia! 7 riRRbEetod BV RO G aLectdE Fintbosis gaties than by
syninesRIn HAGTbgRAPYy StRE. ATRsBG E?&H&%g W3t Whd RofRArdd e

anti bodies, or into the non- gous regions 0
H%F'@@m!féetlc[%lq 01her fevaragd on bsvettteni famss ofamnmajaang m@letles.

e BB U SRR A B ihBS o

oa&mrgmedswéwhhmmmmesndex on the basis of its
hydr ophobi glty and charge characteristics. They are:

i sol euci nd) (+4hggrophgbichenariesicine, MetiAlaeVal, Laug)le;
Pheny! a1 agj ne gyt i Sl Aﬁsfpa e

nethlonlne (+1 ne '(+
t hr eoni ne3j - 0. ayidicseAsmesi(: 0. 8) ; tryptophan (-0.9);

t i 1.3 1.6): histidi 3.2
o e e e L basBL At AN At 5 ) S e e 05 5
aspar agi ng) ( - 3re§)dué§’tﬁbf‘ﬁ‘1ﬂﬁéﬁc%zcheﬁﬁ‘@n@hfﬁt%hn%&r Brand

[092] The |nportance of athi ¢ amno
| ndex i n 6tonf aramatis: |'F1I1peﬂ'actﬁ3he b| ol ogi cal function o
rotein, in certain instances, is understood in

t he 1 Rglt exanplel nonhonkbﬁvatﬁiaﬁubst"n‘&?d%aﬂﬁdvolve the
& 982 It 1s 15F¥D S 074228 PCT/ US2006/ 000184

Aigeiata memket o n o Segdpt aimembenfortapether
cley. B@cﬁlsbéﬁmtbtécﬁ‘ésfd?fes rﬁé?%b RMddRe8S ht‘asrepﬁ)\ﬁsrkﬂ’ e?‘human

sim | ar hydropathic index or score an stilF ret
arfibadythatars I'UQTIQIQQOQS with nqn -h uﬁnmanhgodﬂba,r@elatcbﬁmembn-

h&ﬁarbgbgg rQ , %ﬂ%‘%ﬁ‘g,ﬁcﬁg in certain enbodi nents,

St | on aC| ds whose hydropathic

| ndi [@93] alnernakmglsmlbétltluﬂon@(éddﬂﬁdlmd 1 E6tdiRidhbodiments, the
mrent s hose which are within 1 are incl uded,

RS TECBH % oh S 8RBT DB HoRRSIBTERk {Each amine cid has
been assigned a hydropathic index on the basis of its hydrophobicity and

charge characteristics. They are: isoleucine (+4.5); valine (+4.2); leucine
(+3.8); phenylalanine (+2.8); cysteine/cystine (+2.5); methionine (+1.9);
alanine (+1.8); glycine (-0.4); threonine (-0.7); 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 o n a protein, in certain instances, is
understood in the art. Kyte et al., J. Mol. Biol., 157:105-131 (1982). ltis
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0.5 are included. [093] It is also understood in the
art that the substitution of |ike amno acids can be
W(lmli)eloefzfzzeot ively on the basis of hydrophilici®gI/US2006/000184

larly where the biologically functional
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PG S et
P S s R,

whigh ﬁF@sVélthlam’ln@r@aockwdedsaddmcer&alglembt&jlme&té}lhobéﬁvlﬂﬁn

0 t at +3.0 1); glutamate (+3.0 1);
+Og%r§|ren?en?©§8§r aagpgr agi ne (+0.2); glutam ne (+0.2);

gl y§0®e] ( R)is alder @ﬂﬂérgﬁaoﬁ iR tﬁé arspthﬁf fh’é%t(bsﬂtuﬁlenjlt}f Iike amino
al anine (-0.5); histidine (- cystein
acigst¢ary m%@agepffgeptlvelauqm@e(bajslﬂvf hydraphilieity, phrtiularly where

théz E@@ﬁ:‘eﬂg f{:rrmctljlootn%\?O 5&&{!\06? L%pt&i'eﬁhﬁ%ﬁgypﬁ.‘genéqal i Igrl%ggef@r

usepmnnsmnmdﬂaglclaj/érrmwllmemst ws\ithéeesresbit 684d. antertain
substitution of am no aci ds whose

“ﬁ{?&’ﬂ'ﬁﬁrﬁrﬁ éfggkﬁ% &aca puergaerysrophilicity ofca prféein, iasn
in e ...
ool By RS MRt 1S e e, B o
ImmUBoaeélld:lhcamdiedt:g@nenym}e Avitio albi@lbgicéypro%l@rlvwéthef;ir@@m

ot [ Ry w'wégérq%ir@i%%xé’fggiege@k@%é’%? asviamed dodhese
C
T Dat it e o ot e 2.0F imle DAFIR bkrall (8.4 9

glugmale A3 @ sibsiaringt (+6n); @sp@ﬂagme (aneéh)pbmtaymme (+0 2);
gly%\@s(bzs’tﬂﬁeg@ﬁeﬁﬁwaﬁ%? 0@& 1§égeféh -0 f»@r l’&ﬁl&l ine (-0.5);
cy@@ﬁé/(e’l@,?&d%ﬁfdhw@@ﬁ)@)owm%"( 1.6);Nedife (9.8); Aok uGh (-
1. 85) tyl‘osme ('_& %) A%enylalanme (-2.5) ar%d tryptophan (-3.4). In making
changes based upon similar hydrophilicity values, in certain embodiments, the
substitutio n of amino acids whose hydrophilicity values are within +2 is
included, in certain embodiments, those which are within +1 are included, and
in certain embodiments, those within +0.5 are included. One may also identify
epitopes from primary amino acid sequences on the basis of hydro philicity.
These regions are also referred to as “epitopic core regions."

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

Table 1: Amino Acid Substitutions

Original Exemplary Substitutions
Residue

Ala Val, Leu, lle

Arg Lys, GIn, Asn

Asn Gln

Asp Glu

Cys Ser, Ala
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lie Leu, Val, Met, Ala, Phe, Moriucine Leu
Norleucine, Ile, Val, Met, Ala, Phe Lys Arg, 1,4
woe@sno742es butyric Acid, G n, Asn Met Leu, PhePCT/U82006/000184

Phe Leu, i T\/r Pro Ala__ Ser Thr. Al a,
Cys ThrlSer Trp @B Tyr Trp. Phe, Asn Ser Val

lie, Met|__Leu, PheG1UAI a, | Norl euci ne [096JAsh skill ed
artisan will be abGlyto deternine suitalpe, yggiants of

a polypeptide as B@&g forfh herein Lﬁém%lwall_rysl’(ﬁl?dm
techni ques. Tn cerjgn epbodi ments, ﬁl Tl M%rm I’ile
n

the art may i dentify §ui t abI e ar eas
t hat may be blldllgl:‘t,l vi-to destr uyr i
targeting regions t be |evefl to
activitys Fhents,  on
resi dueg and portile\ﬁ% of the noAdgyl éleahamOablﬁync Acid,
conserved among - sinilar jpol ypeptidedSin Asrertain
enbodi ments, even Meeas that nmay be ilmpQmPkatld or
bi ol ogi gqal activitBher for struct ureL(gmwgpl@um@ct TO |
conservative amno acid |[substitutions w -t-lh
destroyijng the Di gRgi cal Iacrrvrrx Ur+\!w I.ALII t
adver selly arrecrr Bkt tre mwzp:_pu de—s eA e ¥
itio ; f A—errbodi-rents—ohe ‘rfm%
f\ﬁg artlga Y ICIVII :mlc?:rllﬁtllrn flln{"fl on Qtﬁﬁrpg
i dent i f)J—ng—r_esJ_d,;ré&i n sinilar polypeptydddhethat are
i nportant _for actiMrty orl structureTrpPhee®hofSauch a
conmpari son, in céfalain gnbodi ment s llepiiet,cbou pPRE] ct
the inportance of am no gcid residued\laiNodeltpkel n
that correspond to am no acid residues which are

activity or structure in simlar
pr of(g;aﬁ IS%'"@QrQrHWF éﬂbb@l ﬁhiﬁﬂOsdet@rmlner@u llta»lgervarrantaeof a
0 ac
PoRPEpITR A oo ind wHikricin RSHRRMAR oin rrrtales o
embedineants, dre skilled in the art may identify suitable aireas of the
molecule that may be changed without destroying activity by targeting regions
not believed to be important for activity. In certain embod iments, one can

nQ71
TI]
n

r \L
T

identify residues and portions of the molecules that are conserved among
similar polypeptides. In certain embodiments, even areas that may be
important for biological activity or for structure may be subject to conservative
amino acid substitutions without destroying the biological activity or without
adversely affecting the polypeptide structure.

[097] Additionally, in certain embodiments, one skilled in the art can
review structure-function studies identifying residues in similar polypeptides
that are important for activity or structure. In view of such a comparison, in
certain emnbodiments, one can predict the importance of armnino acid residues
in a protein that correspond to amino acid residues which are important for
activity or structure in similar proteins. In certain embodim ents, one skilled in
the art may opt for chemically similar amino acid substitutions for such
predicted important amino acid residues.
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refolded into a biologically active conformation such as after the isolation of
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Matrix: not applicable
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par amet er Figgt ¢t default values as follows: Matrix:
BLOSUM52 %en gap: 11 penalties Extension gap: 1 .
penall®04]&Rrproend idasdity’-ors e idexpityctwith Geforanoedopohgieplide

sBhlpftes. perers it e i EpuiBlR o) Wgrtes) e 8fics Fenuesn at east
two golypeptidetsegleatemakgiddoesiig thdBhsic @ Beht A’i#rﬁ}‘an?Search

TRBLHASE) enains s Seeqtatusnea of o (00 BEM es“-f f Smldﬂi% )

. i ; ' t is s cjent to
S Vi PG 2 b A8 L2
therstionaltenteafordidlechnolegg dsformatior {IEBL ), BetBANMD S To

={id} i pPBReRli S5 bt BlosiZ Seadpasasiivel hoged, which
| emnmmfﬂh@@bia@wr;%‘gran@wifﬁao%@ﬁ%fér%%elﬂ at 8k t\}(;é?&éﬂo%ffouows;

i ndi cated, Those In nee treatment I nclude,
are not | MatiedBLOSUM@E2vi dual s al ready having a

o eaPeE R el L, 2 s
Extension gap: 1 penalty
Gap_x dropoff: 50
Expect: 10.0
Word size: 3
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 outcome. In certain
embodiments, an effective dose or effective amount is sufficient to reduce at
least one activity of ANGPTL4. In certain embodiments, an effective dose or
effective amount is determined as described below, Part V.G.

[0106] The term “treatment” encompasses both therapeutic and
prophylactic/preventative measures unless otherwise indicated. Those in
need of treatment include, but are not limited to, individuals already having a
particular condition or disorder as well as individuals who are at risk of

21



WD 2006/ 074228 PCT/ US2006/ 000184 acquiring a

particular condition or disorder (e.g., those needing
w@e@plyd22xti c/ preventati ve neasures). The ter nPCT/US2006/000184

"treating" refers to admnistering an agent to a
acifige @ Aasticylaeeeidiion er disardsr (e.g., thos e needing

; i ' p €S .. [0107]

P e e B biR) P DBE  r E0A rhom e
adniinistesing mechgemt W agatienbfdr tigerapeutic an'dier apeut i c

and/ or .. prophyl actic/preventative effect. [0108] A
pr'opﬁb!t‘%‘&ﬂgplﬁ’f?\%’éﬂi‘{%@s?%fers to an antibody that may
be 7h % [ b MG Iyl rapeutic
ana/ SHOTIACURSeNE JAsH, ofertb o AU ¢ i BB
admmerecgml wiretd bving aboute thirapedic' arstaat ed
| eotide". ar sed i nterchangeably -and refer to
prggbgl%ﬁ?{ﬁreev&ni?@vg %F_Fe%e_nom c, CDNA, or synthetic
or i qONO8T A SpRFPasaUTil diffoay (di&fsaBlan ibbgg‘tﬁzfxfrﬂay be
ol ynucl eotide™ (1) Is not associated w a or a
aGEBWSt@deﬂ Vivghlel Bring: albertti altherapeuticand/los " i sol at ed
: ide'. s found in nature, (2) is linked to a
prggwl)%gﬁ(gﬁeggteﬂgaé[“}?oeffﬁ#ch it is not linked in nature,

or ([8)09PHs terinsOikitel MUBRIG BEIdAaNA 3 ol8fepd gﬂéfeotide”
Structure of native anti bodi es a

sequence. . B.
arg é&?gi'ﬂteé?hqfw@a?'y andypfeniosa polynotlentid & ofgeromid sBNA, or
' t | t tetranmer ..,
SRR BhSohel SHAOTRIAT LR 4 A Soo gl 99 ot
is pot gssumiatedevitthall asa pesidn ofmpolyhavleot denie wWhightthe Maioated

I n certajn enbadi nents, aboyt 25 kDa) and one heavy -
p°i\ﬁ§1"i?°(tﬁdﬁ &@Qaﬁ” é‘ﬁﬂﬁsi 4?3 it dnkeghioa pedymurigetige tq which it
is Aét linkedaRtridedy draV TalTetalesetel i

regilon, VH, andotr :?ee coﬂnost?zg‘%gplrnegl oﬂés%%s@?&él—la@egnd
segeenCehe VH domain is at the amino-term nus of the

! _ m N b .
2 :?\bé/ﬁxy : {3,3 t&r]r(i"tH gg gfﬁl%%ggn'_%}twlﬁg é"?o%%ﬁ'{aéﬁ antihrd¥hai n
VI

conpr i sefragmentsabl e region, VL, and a constant

regi . The wvariable region of the light chain is
at {(ﬁﬂﬁ}l%?\%tlwee@mﬁh@dysty@ﬁaldmga$ pdelramesigstrugiure, A

tetRAhENEpRAI | ' | Neha

b Rl o8 s Ay s AR ph b Bier ¥ hhaes, each
paisihainggore tight chimin (inwertaitt embgiiomentayr sbbyip26XD3) and one

nsible .for effector funcfion  [0111] Native _

nepiF BRCRI B Foraifenorienisn pERi S0 P40 uadntivarmniibody,
a heady dhalfPeembhesY a VBABBR rebiIn, V&, BHIIr-&& YN sERr&Fions,

are typically classified as 22
Cu1, Cu2; and Cu3. The Vi domain is at the amino-te rminus of the heavy
chain, and the Cy3 domain is at the carboxy-terminus. In a native antibody, a
light chain comprises a variable region, V|, and a constant region, C.. The
variable region of the light chain is at the amino-termin us of the light chain. In
a native antibody, the variable regions of each lighttheavy chain pair typically
form the antigen binding site. The constant regions are typically responsible
for effector function.

) [0111] Native human light chains are typically classified as kappa and

lambda light chains. Native human heavy chains are typically classified as
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al pha, or epsilon, and define the antibody's isotype
w@g0069M228 | gD, 119G 1 gA and | gE, respectivel yPCT/fj&200a600184

subc asses including, but not limted to, |gGl,

”N;;é? ay %@%‘m%r?dph%@f epsijannanrd deiing thesantitiody' smbotgpe as IgM,

9B 1pShan, Al o8 rbShedtil, 306 haRRubdidised GRSt IR ot
imiied va, |gmawgcszglgeaamdhg@4|yl lghhas sgb&gﬁsé@§ gﬁapg.r@gﬁut not
RS i oM 12 e TaAas Supetsbes \I!rr]m%!udlgmdohbaoyhr%ﬁad fo,
Igfmséhd I'%\ZJ dWlﬂnﬁ‘ na@l/J nbgﬁn%‘ﬁtq g‘?\ft IaﬂB(Hé V%%{)Hﬁgstef vaglabge and

aci ds
anﬂL@mt rewonssare typlzalﬂy mhed?lay er'JPragisn oNalolit 1E2Qir3{21bré Bmino

gty a8 g s ielucdha b dogian artaout 10 more

I 0
arrgiloﬁéé%clﬁyxsteﬁr Sl F@@%@?@g@ghdn%%ﬂﬁgé@%c 73l W, ed.,

A Rawen Bressy N. )term ning regions (CDRs). The

wﬁneﬁ%'“*%ené% S e PGB Fotooh Whif ol safit the

samedengrdl stractuse @t which RtthveRecomse RN RISWBHS rdflons (FRs
g g botﬁ ght and heaVé chai n vzf?\]llvat)l?eé? ( )
's]

arg é%'ﬁsaq sbyt@‘fﬁ% avwwaﬂﬁbheu regiongsealgornslied corpleomsitarinR?,

degggi%pg @@‘Oﬁ%@%‘) fﬁgﬁﬁfggﬁmeowt ‘?1? heawy cha| b0

typipally arghaligrieai by ﬁ‘reeframbwlecbg@nszs/vhbh nia'ﬁj efh:%le lbfnrdmg toa
nol ecul a

sp%%@'gfeﬁﬁp%;é %?ﬁsmqlklftﬁgn? ' e%@r&.ﬁ@# Ltga%giigl@t and, hgayy chain
vaﬁéb@*e@aodsﬂyﬁ%ﬂ?'cBn‘Iﬁ?'%batHé%i%meﬁ n?%@bg]e?g‘ssszf}gmggf

am no_acid residues or greater t

FFRot, GARAGNSCTFBY. (Thee@PRsdamttienhéavt gl ate yeferrred to as H1,

2 WM ' f Kahat
HZ S0 IS SF b %°%ﬁ n°r§;ﬁéf§3a %;?aaaq Wl e 3and
o ! vol|.s. Istlﬂhg@ggierségga CtaI\/[g) ; éallChicj)li(:éal 29(5\- Shlg V\Qtan the

a”ﬁ%‘?“ %B?dé'i‘g sitesH3p dar @ﬁﬂ@lﬁgwqertam iyiancdsa ean he.as short as

t Rl tion,
1 BT 138 0 kS R 5
to eacihdampir fslypicallplireascartinacaindit thpeldfihition.s 6OKABAt é al.

| i ght chaln and the CHI
(19ﬁ§%r o rl In _lnge al lndanest (NRéonaklpgtitutes of

Healthj Inul@licamoﬁaﬂlb o 32142 Svol§: a‘n@"BefHH al\/@gb%%tﬂ% Raneky J.

wi th anot her heavy chain nol ecule. ragmen
Mod. Bigl: i1 @@99%81%(@%67)@ paGhodid ebaé Ma@/%mm-eaatmgsg)

I e o R o e eBROGHE el RIS B0 Goonpinants foht

or REAVYUSPAN GBS Btherwise specified.
[0113] A “Fab” fragment comprises one light chain and the Cy1 and

variable region of one heavy chain. The heavy chain of a Fab molecule
cannot form a disulfide bond with another héavy chain molecule. A “Fab’”
fragment comprises one light chain and one heavy chain that comprises
additional constant region, extending between the Cux1 and €2 domains. An
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interchain disulfide bond can be forned bet\{veen tvvo
heavy chains of a Fab' fragnent to forma "F(ab')2
worploeotd2es [ 0114] An "Fv" fragment conprises tPET/US2006/000184

var i ablg %I ons fromboth the heavy and |ight ’
intershain disylfideang earebe éersrethbeinegirohao heasiy rilainsciiea Fab

h d light chain
frggmé]g?d;yarrg{éag@g%nneg?gddéegy Zaweilnbl eI |gl nker to
for n{Qil 131|] Agl ‘@vbﬁ‘agnmﬁlcdmmhés theWwé Ria®fe regions from both the
ant i n ion. Exenplary single chain
Aty 578kl halfe d laditne scmstant Fe gioro A s chaimPd
(sléF\?z frBQh‘%ﬁ‘ﬁ cB'prnsés %@wy E@ldalfé‘ijxt éhgnfino %olﬁ a{ﬁg%g{st cﬁprﬁected

i nst ances, a si'ngle var e egron !
bya)flexipe linker totferratz single paﬂypepmmgrﬂnam Witk api &tigen-binding

ff han the F
o R PlaY sinele eain S Hibclins frerdisricted imdolaitin WO

88/01 a49elnun91e IFtRenttQO®! 4,546 Qﬁﬁﬁd' 51554, 26§a‘{|¥ cEREID

. vari abl e re?|on sequence to confer antl
ingigaersi 2 single variebleatgion (oneihaliafrr Fad) i lncmy hiaté tiee ability to

- reghitize it @Pg[ﬁ%ﬁghp@%ﬂ b 5T ety Brarshe v o ent
| i gH01¢5pAs ugeat ihabéin, tHOlePh “REEAEEE Sir"FcfSYafts %Btg&bgﬁl'ftle

speci.fici ei ther al one or in conbination w . _
c \Fj}nQﬁHﬁK"e@ hegyy chpin ¥ariabie segien [ SEOUENCertocemmfar antigen

! and i jes.th ifically
SRRy ERARE AT G WM A PRt i inABECH
embdat ﬂlﬁhAs usteldehe i) dicd tarend ‘g@glt Clb@i’ti‘lh &‘rtéfe;rgﬁka gepcg%/pept|de
ot iRt YOG oo ApGRle SBlonysoaueres 1 corterantigen
spb@ﬁll;ﬁ% eltﬁeﬁﬁbhé'd} i @Bﬁfﬂlﬁ@cmrﬁm\@%&r@khé?nﬂg

monocl onal antib agai nst rescues LPL
act iGi ty ¢¢fttﬂmealpi1 Qdm@e of ANGPTL4 in vitro. In

oot 1A ERETF Shhoalrdie, GhoBLNG! FriksH s bas spesifically
bind fol ANGHVHL4 ard providbd. | I sRtdiRislch &MFRBEHIREENLS, th%

I monocl onal _anti body agai nst ANGPT
neu oy Iaﬁ'gggﬁsﬁ"?@%@ﬂli'ﬂé menegignahantibhedies thatetacea at

Ieé%‘i"@)ﬁ@'d@l%f I\Eﬁt’ﬂ_@'ﬂ’; 7hB&nd B ﬁ{}a' ant i body

reduces to | est erol I'evel's vlvo In certain
emb & 1o sertalrrmnbodinnmte,ga rleutralhzmgl m@ﬁbblbﬁd}/antlbod

| |
a0t ARG Tagouies 145 Baivibaha prameacs af ABGEPELA 7 ?@o.
In mn@m&mm@m@@mﬁ&%ﬁih%@%& efrﬁﬂ)%‘agﬁagsﬁ?r‘ri]é{m

tri cerides in LDLr kn out mce in viv
'?la‘%( dugasdtieastoneserom fipitilevel grmviac lrooattain

en%ﬁ'irh@ﬁt\é Q%Lﬁrsa'ilzr?\é r}%)noggg/ 0”{%0%yP§Jé.U t2 RRI%IQ'PE reduces
serum triglyceride levels in vivo. In certain embodiments, a neutralizing
monoclonal antibody reduces total cholesterol levels in vivo. In certain
embodiments, a neutralizing monoclonal antibody against ANGPTL4 reduces
free fatty acid (FFA) levels in vivo.

[0119] In certain embodiments, a neutralizing monoclonal antibody
against ANGPTL4 reduces serum triglycerides in LLDLr knockout mice in vivo.

In certain embodiments, a neutralizing monoclonal antibody against
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ANGPTL4 reduces total cholesterol in LDLr knockout
mce in vivo. In certain enbodinents, a neutrali zing
woreweoraeal  ant i body agal nst ANGPTL4 reduces BET/US2006/000184

kout 0. In
AP AT RE R B PSles ST Lok nokksombminst ionivo. In cortain
I I i, N
s, B I AR T @ﬁ%&%%ﬁ'gkﬁgg affp ARRHEFCA redives
seRduttriglyrerideys n'oApoEdmadckaut micelin wigai hstertdiFfEhlodiments, a

neﬁ@%ﬂ%ﬁﬁ Ao u L%gt‘l’bcaéf | des %{&Iﬁ%ﬁj’%@@i@%@%ﬁ}tgl‘ c\;/r?oleétgrol

in AnbEhQﬁ))Cko@Qﬁrh@éVn WTh%eﬁﬁﬁPéﬁlﬁoHﬁ’ﬁélﬂsCQ?}eﬁér%% Ry In

db/db mce in vivo I'n certal n enbod
monagienal ieptibgdirmgedniss nPaNGEfrmtreduees s@@Im tr‘imyacﬁérfde@ah ld/db

mige A 8, Ty ki Einbeti Bbfis” it ieising mRbpwiahAkantiosy
agaipast ANGRITILY rbiuced taldle AN Th-Ab/dy i A Aigded. In

cer nmbodi ments, neutralizing nonocl onal
ant i%)k%ﬂ ceftaly exbegimentsl heutsalizing marivelsmiantipodios that

Spéaﬂ&ﬂhﬁ?ra egécjro‘j)\g%ﬁf%%%??@ ‘%q(j‘iecg @ﬁ%’\’a}lﬁg Odd"ﬁ'e”ts
nelgalizing mosodiorattzrdiboeissthat Ssecificadlyasihe so ﬁ@ﬁf’a‘n‘{AN@'lﬂﬂA

TL4 and human ANGPTL4 0121]
ar‘%blli’f%d!é’tﬁdaqm%?@ %@i mefﬁ'é%twtrahzwg meneedpaakantibodies

s R o B Rafie SP e I ANGR R floBPbiraRisppgoies

wthin th
(i.earantipodissdbeat demqnatnaae Crosmsbdictivitg) are peovided | #h Bertain

sudfPORBRARTints; e A8 Ties APrabelbi bbd Tedon mise MNGPTLA

andTbumnAm(]BP:HLzare provi ded. In certain enbodi nents,
neuligr al 1 zi ng nonocl onal anti bodi es specifically bi nd

A2 éb’i‘“t“@i&alwQfﬁbwlmen’f%gi%ﬁraimnmseg@lmt amb(oag@ that
O Iesl
spelcicdy birf 0Bt oRobviftil 1S Rt SATS1&d ol Agktéim &
AN@RTLHoaheqn’ovtdmi I$1pmnaf|h eahbodiients, ﬁ\%uﬂﬁllﬁﬁgtrﬁcﬁ}%clonal

th| coil ed-coi|l domain of

antiioglics tha g TRE %@Wa@@d tP@%%P't%n%Wéhlﬂdbemrmmal Colled-coil
dorEHIIT R FNANCIPTIOR I8 Bro AU MlbERaRRSibbififrS, 2 0

to an epitope within areglon '( SEQ
neutrgliripgzyonqelenakantihedies specifieallychiad 16 @n érﬁtb%%]wdmn a

oG ARSI P 8 S RERS Bl o rsue 21
to residuait |74S e lceptdne @niBdimentis welifrbliZing %Wl%ﬁbodles

anti are rodent nonocl onal anttbodi es
tha 3 I'légkfhd 1.a8 eitapavythin e Nalermina) cotedcbibdamain of

P L peaca. B el P RS bIEER gflirlifing
mongaeidns dintisodlies SieciidaR) Afid 23 BpR6pé RRAPE/r88RAF human
ANGPTL4 (SEQ ID NO:2) from residue 21 to residue 169.

[0122] In certain embodiments, neutralizing monoclonal antibodies are
non-human monoclonal antibodies. In certain such embodiments, neutralizing
monoclonal antibodies are rodent monoclonal antibodies. In certain such

. embodiments, neutralizing monoclonal antibodies are mouseé monoclonal

antibodies. In certain embodiments, neutralizing monoclonal antibodies are
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chimeri c nonocl onal antibodies. In certain

enbodi nents, neutralizing nonoclonal antibodies are
wheevanieesl nonocl onal anti bodies. In certain PCT/US2006/000184

enmbodi nent s, eut[al zi ng nonocl onal anti bodi es are

chimnesic mereriprA ANt '%o %%ﬂalﬂrﬁfeb@dlmamt%mdwahéms

oI FanieRReY 2R hARENAL BRI ARfiod08h . n prtein
embndment{; QOiagializing mdrmdmm‘r‘rmﬁbuéi@tssare teibdrahiotioB®nal

P ST BRI T m e REE MemaD dedapadieshuman
mbhablbﬁﬁl rRiboliRty aF@Bsequég*?hér% bife aﬁﬁ?gdlngrlEH]nans

di abodi es, her anti
Exenpll 83}y|nrt@maimlenzhmgnmﬁmmmmnzmgtmbndcleﬁal antibodies are

d. Th
iR g B et o emaR e anfbiy Fadinerts Elida st are o
linifet ©f FabUFab/ANGERY4 F(VSE:@:{/ FiQiabodies 5% o Ié\)’%ntlbég}

Those anti bodi es al'so neutralize ANGPTL
fraginentsant i bodi es that bind the sams epitope (e.g., in

i t ed
L
14ma r9@l4z and 15Fa) are previdad! lm@@e%ﬁwtmaié&tsmé\'}@%ﬁtﬁ&tope
n r nore peptides_ _chosen from
i eiduss 4.5 474 iabobas ANGE THASEQ BN ahor 56 B3 NO:
O?.‘réi g‘#}%é a’ﬁh%’f:f k&e’ﬂb& S\ehﬂaﬁgk? ﬁ?\LGI'g‘grLtg gf&ﬁ@l&)ﬂb‘ﬁﬁyﬁg @gdgs
tha@nd ﬂne zanmg apiiogE @, in emﬂeﬂwy\aagmlml?sms IFE'I4L4) would
h t e 0
be Bt ioPaIEs Rosrasa RLELENG Aty aCerin adIEInhal
mewdoldred unapedies taSgEa‘hWNé Aoy L'Hjﬁmtd% %r%erﬁ’rt thF‘e payidus

t he sequence of

chag@Rd HPFRER IDaN@@t%tq 48n @eﬁﬂn@ﬂguﬁﬁhzxmmdmﬂyonal
anfig6ugs oS AMG PRI G So BBk 0% REPHAME tiiten om SEQ

ID INQ$:r44 foz4 rgimeesdainosvabodintéhte dx n@@ﬂbﬂﬁh?mc;—%mﬂ'o nds

anlocp a5 din R ics e 8, b s bRveadhe sequpmoaal SEQ ID
NGH310. IQ]c%'f*ﬂalrﬂ Enﬁﬁfﬁﬁ‘ie’h@ 'Hjﬂguﬂgl%rz% Wtc cﬁ‘Ldl ébﬂe%dx against

monocl onal anti bodi es are provi
ANGIREL4 pindspe a e plide hanmgdhlecsmjueane IdﬁGIEQ 1BNQA: 41. In

certainoddlrfis, 3, R biatand Fropivielidsionsy Semn e ANGR LA
birids tw/ai epticerrasireg dhe %@&uéﬁ@@oﬂéEb @N@lt |‘°bl fh &&Edig N

nmbodi ments, neutralizing nonocl onal an odi es are 26
eﬁ%dm@@ﬁoa EQE’Sah@ﬂQUBQOQ@DOQDQMAquMagaldﬁd‘\ft\lﬁaﬁTLm bidds to

both% bESHRAAEVIRG thERRJUBNYE F SEBRMSNENH Antd ngll(degrqg\ﬁng
the sequence of SEQ ID NO: 43.

[0125] In certain embodiments, neutralizing monoclonal antibodies are
provided that bind to the same epitope to which monoclonal antibody 14D12
binds. In certain embodiments, neutralizing monoclonal antibodies are
provided that bind to the same epitope to which monoclonal antibody 15F2
binds. In certain embodiments, neutralizing monoclonal antibodies are
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bi nds. [0126] Certain neutralizing antibodies conprise
a heavy chain conprising an am no aci d sequence as
waedshoreh in SEQ ID NO 12, Certain neutral i RETIGS2006/000184

ant.i bqdi es .c i se a hegvy chain conprising an am no
P£8Y'898 gfé%tj?éﬂg gop iﬂe %%mefeé?'t%q i@ Wsioh mongglonal artidodxidPB4
pigad.rali zi ng anti bodies conprise a heavy chain

conpri sing an am no acid sequence as set forth in SEQ
| D N{®126].Cagtain sientralizing adntihiotip o6 mpbride eshepydHae a

light.chain_ .conprjsing an am no_acid sequence as set
cplfttlsiicBagemifio g Saditrich fsRt RN SFOALNGO: 12. Cortain
N i [ i ; [ '
SNaREHy SniB0TRs conoe & Heet) i ARSI R B il Bl
sgauenres pg isphfait inIKdD N . i Gertain neltraliziry antibodies

.S ] | d sequence as,set forth in, SEQ
o BiFRlse % R {0oBh Baffising BEAER, S 5oaHeRte ds set forth in
SEMIDING: #4.hEaviairchautfalizgn tibt i | i
sequence as setYM%.orth iln S thl%bﬂ%s%%ﬁfgﬂg]%é’g%?hgmam
CERRINS INgoRm AIMING geidrSasivensears setderthdn GEQJDINO: fi6r tQertain

- 16. i .al i zi ng.antibodi es
ne 0 kb con L NP4 L AR S o
ssquereas ast foeth ih SEQ IDINSEQ7| T&RIntRw@Alizhd atiFodies

chai.n conmprising an .,am no acid sequence as set forth
COMPEER 3 @N@aamﬁo"@%ﬁm AhaminQarid; sepuenseiasoertderth in SEQ
IDN@rige a heavy chain conprising an am no acid

sequence as set . forth in SEQID NO 14 and a |ight

chai W1&dperteimpgeuinalizingrantibodies epueprise a deaggichbier t h

coRpiERe A Ming' duidisee BnBR s sat 1008 i SE0 WA 1240d a light
cinain-cowmprIsirNah BeGihe SIcRT So§hén®s hE %gt fqr{rﬂint‘:%tmim\lo: 16.

enbodi ment s, nmouse nonoclonal anti bodi es
Cepaty neuirlizingantibodiemearmeNer Beavecloainmemprising an amino
ardal t . ' chi.neric .
oG8 SR SRR S8 1 N TR o R pging an
amino §dié 84yubnee as shiaforth HeSEQ BENO:UBA @b‘rl@ﬁ’éﬁe@l%ﬁl&in%

I\geou%er er et al. (1984) Nature 312: 604- 608; Takeda e
angeo del%%%j‘pﬂ%? aleayy £hai somprisinghan eminopgidpequense as set
f ﬁhq qu@: ) i I H H
oenb@%%%i?s, ngﬁ§ﬁ§r§1@gn‘%%§§#g{g} gﬁgj Bﬁrﬂnrr'g%iazcédd.seq'ﬁpce
ageetifarth ie @RSAIBNDs18.mouse nonocl onal anti bodi es t hat

specificajly bj human ANGPTL4 are humani zed. In.
certain qufbodi ?r&ﬂ'f'g“z% a\ﬁgmmﬁgﬁopochnal antibodies
PCT/[0$28116/ 0R1Bémbaia et MaALIiAkLN aHibbajisese' @iseAzed.
a%al nst m)g_se ANGPTL4, but which
In certain embodiments, mouse monoclonal antibodies that specifically bind
human ANGPTL4 are chimerized. Certain exemplary methods for making
chimeric antibodies are provided, for example, in Morrison et al. (1984) Proc.
Nat'l Acad. Sci. USA 81:6851-6855; Neuberger et al. (1984) Nature 312:604-
608; Takeda et al. (1985) Nature 314:452-454; and U.S. Patent Nos.
6,075,181 and 5,877,397.

[0129] In certain embodiments, non-human antibodies are

“humanized.” In certain embodiments, mouse monoclonal antibodies that
specifically bind human ANGPTL4 are humanized. In certain embodiments,
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antigen binding site, thus assisting in the selection of residues, such as FR
residues, to be replaced in the donor antibody.

[0132] In certain embodiments, CDRs from a donor antibody are
grafted onto an acceptor antibody comprising a human constant region. In

certain such embodiments, FRs are also grafted onto the acceptor. In certain
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comprising axt least two CDRs of 14D12. Certain neutralizing antibodies
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embodiments, an antibody against ANGPTL4 comprises a mouse kappa light
chain and a mouse IgG1 or IgG2 heavy chain.
3. Modified antibodies
[0137] In various embodiments, an antibody is modified to alter one or
more of its properties. In certain embodiments, a modified antibody may
possess advantages over an unmodified antibody, such as increased stability,
increased time in circulation, or decreased immunogenicity (see, e.g., U.S.
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water-soluble polymer reduces the likelihood that the antibody will precipitate
in an aqueous environment, such as a physiological environment. In certain
embodiments, a therapeutic antibody is linked to a water-soluble polymer. In
certain embodiments, one skilled in the art can select a suitable water-soluble
polymer based on considerations including, but not limited to, whether the

polymer/antibody conjugate will be used in the treatment of a patient and, if

31



[0141] Certain exenplary clinically acceptable,
wat er - sol ubl e polyners include, but are not limted
W 2006poi29%t hyl ene gI ycol (PEGQ ; polyethyl ene gb@LUE2006/000184

it 6%15’&?’@%%%‘%@'%' r {i@?et hz/@ygp@aifén‘%ﬂ@age activity,

arqigghm. gﬁd/@ﬁﬁmtfgd‘tb@l | ul ose dextran; pol yvinyl
alcohoy ) ; pol yvinyl pyrrolidone, pon 1,

3-di [Qi@]l]gﬁﬁ@l’talp(ﬂandam (&mﬁaldy(aomptabrehwmeémablel polymers

BB SRR R B R T St hiene iy

|dethga gI ycol
prﬁ‘éﬂ“.?amﬁe?iw%%@fnﬁﬂ%?&”%%'y;’gf’ﬁ*d"?'%y 7o

mBB@’\FE BXBB@ /OBLCeY;| é&@%byhmihylogldulgwrdﬂxtran polyvinyl

al%’c%}#]d{ ?P‘ 356 X/\f ﬁ)ﬂ PV |éf8rb)%r &5&6 }, 4 l%q%gp t%y-gt%@-trloxane

etlsyiebe/m}ilelcmﬂhydﬁd@bbﬁbl?ﬁ@ér qidl@Bsﬁmlrfboé&Gé gelﬁfé rds or

ot her carbohydrate polyners; and Fi col xtran, or
hoggnqlyraers oripBgPmM @mquamnars};mhdnawyqusmhdnnémetwene

ot 8 bR S e TR KIS, e BB

oXidsso p()l@prdby@nead)iddeAethWéneaimdj@&Mp%erb“p&%h?étﬂylated

pi onal dehyde may have advantages

pofyﬁ?%&rﬁégiﬁ dr |9%§: 96 iher polsyeitylatad welyals; | 0142]
P0|}‘3’X9@t‘r¢g%§%ﬂu§% Wy?fh% %Ha gﬁl%g lcgolﬁ?ﬁgrﬁniés ofer

an
camr‘m:lra;@ |p@b4r@er|soaydﬁcolls ddxtiamg loe thigtures tHareeh e@ertéih

oy TR GBS S BB oPonto i
to kBaisefunir] aidkiealy YﬂbHIfI@Qﬂlcﬂ’t‘lS sQ&h ‘é%‘?ﬂoﬁ@ ?C?@gi,)pefé”é&&glo‘?j

range. In certain enbodi ment s,

Wﬁ@&;ﬁ%ﬁ HHSC%@'%@@YC@@G“W%&IE&ledefydeMEy havida

admtgggﬁg\tméﬂ ﬁg@ﬂ”@d&%gﬁ& tgg? d'lgﬁnﬁ?gl e?ul ar wei ght
of HKWdal InlGerkdia eh:bc&ihﬂalhtﬁfae K@Qeol r-ﬁdélyb%;;gﬁglﬂ]eg \l/se(r)faany
er u
oA EIBht, g i emibge menseaaate- b mjymaalgs

brdr@ﬂaé@br %lﬂbﬁa?fchétln Itz %ﬁ '(S{J%H?b;bd'g{eégy tet \?/%E%f éoifl.lg]glé &m}er

a%ﬁb@aprﬁgq @oleleatarmglhw abaut?2 kpa 1o abmrr‘?mI()Sszlﬁeﬁcllusdlng
(197 1 r )
all G RoPeiisfi i ond posfsles iiuaRge. dRssaimemaedimentss 3
watm—sohmw pumhdrfhds% Hﬂérbijia malédRar Welght B¢ agggg?f g@%ZE%

rt treat ment of severe conbi ned 32 WO
abqs%ﬁp ol wﬁe&mbqﬁmﬁmm wateegolapledpalymer has an

aveags ko IANICBRIbE b0l A TR EERBEETERa. 17 cetpinai «
embadiowints; ret watdr+sdhage polymer has an average molecular weight of
about 15 kDa to about 30 kDa.

[0143] In certain embodiments, an antibody is linked to PEG (i.e., an
antibody is “pegylated”). In various embodiments, PEG has low toxicity in

mammals. See Carpenter et al. (1971) Toxicol. Appl. Pharmacol., 18, 35-40.

Notably, a PEG adduct of adenosine deaminase was approved in the U nited

States for use in humans for the treatment of severe combined
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of PEG to an antibody having non-human sequences may
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Guidance for the production of hybridomas and the purification o monoclonal
antibodies according to certain embodiments is provided, for exa mple, in
Harlow and Lane (1988) Antibodies: A Laboratory Manual Ch. 8 (Cold Spring
Harbor Laboratory, Cold Spring Harbor, NY).
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%ﬁ’&ﬁtqr@ gﬁtﬂ%ﬁﬂﬁ@@ to the @npigen of/interesheCeviairpexemplary
m@ﬁ{do%‘ dhPirSRS GBhiO ARG sTRITI 5t the production of human
monoclonal antibodies are described, e.g., in Jakobovits et al. (1993) Nature
362:255-258; Jakobovits (1995) Curr. Opin. Biotechnol. 6:561-566; Lonberg et
al. (1995) Int. Rev. Immunol. 13:65-93; Fishwild et al. (1996) Nat. Biotechnol.
14:845-851; Mendez et al. (1997) Nat. Genet. 15:146-156; Green (1999) J.
Immunol. Methods 231:11-23; Tomizuka et al. (2000) Proc. Nat'l Acad. Sci.
USA 97:722-727; and reviewed in Little et al. (2000) Immunol. Today 21:364-
370; and WO 98/24893. In certain embodiments, human monoclonal
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Pre§§‘,al' &oﬁr@',\'ﬂﬁ.nm te@hh e%"t%alments, variable gene repertonres are
prepared by PCR amplification of gernomic DNA or cDNA derived from the

MRNA of antibody-secreting cells. For example, in certain embodiments,
cDNA is prepared from mRNA of B-cells. In certain embodiments, cDNA
encoding the variable regions of heavy and light chains is amplified, for
example, by PCR.

[0154] In certain embodiments, heavy chain cDNA and light chain
cDNA are cloned into a suitable vectdr. In certain embodiments, heavy chain
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error prone CR. certaln suc
em%@mer&ﬁ alsnzgemmmnddtheehssmg mfecnedtwmd Ursiser Phage to

supply phage structural proteins, thereby allowing expression of phage
particles carrying the antibody-plll fusion protein on the phage surface.
[0157] In certain embodiments, “synthetic” antib ody libraries are
constructed using repertoires of variable genes that are rearranged in vitro.
For example, in certain embodiments, individual gene segments encoding
heavy or light chains (V-D-J or V-J, respectively) are randomly combined
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CDR3, e.g., H3 of the heavy chain. [0158] In certain
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antibody-producing phage may be cloned by picking single plaques. In

certain embodiments, the above process is repeated.

[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 p hage
by affinity chromatography. In certain embodiments, the antigen is
biotinylated, thereby allowing the separation of bound phage from unbound
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O her variations of certain panning procedures may be
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[0167] In certain embodiments, mouse monoclonal antibodies that

specifically bind human ANGPTL4 (including, but not limited to, mouse
monoclonal antibodies raised against mouse ANGPTL4 but which specifically
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S"Oe[ﬁil H)Tln certain embodiments, a monoclonal antibody is produced by
recombinant techniques. See, e.g., U.S. Patent No. 4,816,567. In certain
such embodiments, nucleic acid encoding monoclonal antibody chains are
cloned and expressed in a suitable host cell. For example, in certain
embodiments, RNA can be prepared from cells expressing the desired
antibody, such as mature B-cells or hybridoma cells, using standard methods.
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and direct microinjection of the DNA into nuclei.
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embodiments, an immunogen comprises a peptide comprising one or more
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is likely to be immunogenic. In certain such embodiments, a peptide is
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embodiments, the kinetics or affinity of binding is determined in the “solid-

phase” by immobilizing antigen (e.g., ANGPTL4) on a solid support. The
immobilized antigen “captures” antibody from solution. In certain
embodiments, the kinetics or affinity of binding is determined in the “solid-
phase” by immobilizing antibody (e.g., antibody against ANGPTL4) on a solid
support. The immobilized antibody “captures” antigen from solution.

46



See, e.g., MCafferty et at. (eds.) (1996) Anti body
Engi neering: A Practical Approach (IRL, Oxford, UK);

w@iodberes et al . (1993) Curr. Opin. |Inmrunol. PCT/US2006/000184
(1991 | munol . Met hods

?:4%7%95%46Ka%ﬁlsﬁﬁ‘@gtgt”??&@g@rdmrm netigs or binding effinity is

dstefdi 0
Ftd bgge@sggdéELBSﬂsl-BQ%d ﬁgeg d’?ogﬁ&%ﬁ ?rgl)ﬁg&%eetws lf>|nd|ng
kipgfiosithingting aﬁnrohymla/@let&rdunedw usinp e wisenséi-basdy technology,

B! b s S an SRR R Twesody (Bigeart,
Msestaway, ONQ)/\BCeﬁHm sdcﬂlnﬁéﬂholdg 8 khBhvih fd%@g%me%r in'th§ art.

blndlng ki netics or bindin Inity o

%@rﬁnMGﬁ?&ﬁeﬂy@é@l f(edad) ( Qﬁ)rmﬁubtaoma@aﬁe@nm A Practical
AhE5I R, OrPUIG! Boldbdh BPGEProdRPCLHAYERLS, AoNe)
5C2T8-281h; lcammmetums(n@eq)es |n<ma0ﬁbu ﬁ%ﬁdd%%ﬁé@@%em

kinetics and bi na| ng atfinity In "solid
I\Eﬂg@éﬂs z{e(? deurr.dagin. imgunol.|3:2823B&s fior ©wviaw, sae of
%Udehﬁgdmp'il i . isf : .

Applicatio C

A@M@%@ ﬁngMeDn ia olwbgla&% Emt I3hé Béplay:
en
Mtfiads Adg Frotoeol JoBbhh 18N re7 ti T horStan sarifen, ods.

Hoaparf paéggeqbtowgqqﬂspem fically binds to ANGPTL4 is
suitable for use in a binding assay in which antigen

i s i S In eerdain embarimiedtss dpebindjng kiretits, orflainding affinity of

At Badme el ety Hinds REANER 8.2 S Sglaaarni satain
irstaricasaEab Arighisrdy hbhathes Fﬁf;jefrﬂycalddt RURRSeriAng ANGPTLA

n certai n enbodi ment% Fab

nzymati ¢ net hods.
Nﬁﬁt %’éﬁ tion Gane Irp%rmlee@rstgyc%s« wosyicaje fine IedasLEeingst of
IR | on
b@"i’%ﬂﬁhﬁ% o DAL ol P ol PRES o0 hounprs, % 80,
Hpog%@odm WW%«WMM@@W%Q%W fft. S‘”
gi !ndllnﬁ_ 2}rf| it 8f Iantl| baod agalns1 e S lav:

Metidtadend Phﬁo&blgmm s: ﬂf3f7'é1'1tgy(c?fsr%§rﬂgh&‘%ﬂ<é ds,
measured for an anti'body-antigen conplex in soPU?
Hemandrrgss.utetome: Nodis Thus, mmemlrt emitYodMD ) G Bé’léZr%@ment

/ Ski Ll th
SRt TS B MEELA BSuaBle B isedingh bincligyassay i
which lansigen isismpbilized t6 Kisolid AuppSREsuBh &s, 1 3fn Sk, &h -

Br7- 27685, brake et al.

(%%36 Bi ol . Chem 271:27

ELl g%s%g$say@ro%ﬁ@ﬁor@ggs% lcqriab mpembadim@itachale

R Ol S A, e b
ANRGRELA using eppymatic bwtlﬁajs diyineertain embodiments, Fab fragments

are produced by expressing nucleic acids encoding Fab fragments in a

recombinant expression system, such as those described above, Part V.D.3.
[0185] In certain embodiments, the binding kinetics or binding affinity of
an antibody against ANGPTL4 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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linear epitope or a conformational epitope) in mouse and human ANGPTL 4.
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multiwell plate. In certain such embodiments, the monoclonal antibody of
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isothiocyanate) by standard methods. In certain such embodime nts, mixtures
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ascorbic acid, sodium sulfite and sodium hydrogen-sulfite); 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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e.g., Remington's Pharmaceutical Sciences, supra. In certain embodiments,
such compositions may influence the physical state, 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 aqueous or non-aqueous in nature.
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[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 ANGPTLA4,
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[0210] In certain embodiments, a pharmaceutical composition
comprises an effective amount of an antibody to ANGPTL4, with or without at

least one additional therapeutic agent, in a mixture with non-toxic exci pients
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[0212] In certain embodiments, a pharmaceutical composition to be

used for in vivo administration typically is sterile. In certain embodim ents, this
may be accomplished by filtration through sterile filtration membranes. In
certain embodiments, where the composition is lyophilized, sterilization using
this method may be conducted either prior to or following lyophilization and
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body surface or organ size) and/or condition (the age and general health) of

the patient. In certain embodiments, the clinician may titer the dosage and
modify the route of administration to obtain the optimal therapeutic effect. In
certain embodiments, a typical dosage may range from about 0.1 pa/kg of
patient body weight, up to about 100 mg/kg or more, depending on the factors
mentioned above. In certain embodiments, the dosage may range from 0.1
ng/kg up to about 100 mg/kg; 1 ng/kg up to about 100 mg/kg: or 5 prg/kg up to
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50 ny/ kg body wei ght, or about 60 ng/kg body wei ght.
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pharmaceutical composition comprising an antibody to ANGPTL<4. In certain

embodiments, a'patlent 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.g. orally,
through injection by intravenous, intraperitoneal, intracerebral (intra-
parenchymal), intracerebroventricular, intramuscular, intra-ocular, intraarterial,
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chance of an immunological response, the cells may be encapsulated to avoid

infiltration of surrounding tissues. In certain embodiments, the encapsulation
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 detrimental

factors from the surrounding tissues.
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against ANGPTL4 and ANGPTL4 is used. The amount of binding between
ANGPTL4 and the antibody in the first binding mixture (M) 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¢/My ratio. An
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saeiething maethadas disdingtalthe flbrlnogen domain of ANGPTL4 is a
candidate agonist of ANGPTL4 activity. In certain embodiments, agonist
activity is verified by demonstrating that the candidate agonist enhances
ANGPTL4 in an in vitro assay, such as the assay describe in Part VL.1., or by
administering the candidate agonist in vivo and testing for increased levels of
one or more serum lipids. In certain embodiments, agonists of ANGPTL4 are

used in the treatment of certain disorders related to excessive weight loss,
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embodiments, the nucleic acid encoding ANGPTL4 encodes mouse
ANGPTL4. In certain embodiments, the nucleic encoding ANGPTL4 encodes
human ANGPTL4. In certain embodiments, the isolated nucleic acid is an
antisense nucleic acid. In certain such embodiments, the antisense nucleic
acid is a single stranded DNA molecule that promotes the degradation of a
target mMRNA by an RNaseH-based mechanism. In certain embodiments, an

antisense nucleic acid is an oligonucleotide of about 8—30 nucleotides in
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28-73 certain
In gerttaincerobodistrnts, g SINENE rdgiantaf ai teyget mRNA is identified by

performing a “gene walk,” e.g., by empirically testing a number of antisense

oligonucleotides for their ability to hybridize to various regions along a target
mRNA and/or to reduce target mRNA expression. See, e.g., Vickers et al.
(2003) J. Biol. Chem. 278:7108-7118; Hill et al. (1999) Am. J. Respir. Cell
Mol. Biol. 21:728-737. In certain embodiments, a suitable region of a target

mRNA is identified using an mRNA secondary structure prediction program or
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sustained delivery to specific organs such as the liver, is provided, for

example, in Khan et al. (2004) J. Drug Targeting 12:393-404. In certain

embodiments, sustained delivery is achieved by administering antisense

nucleic acid that is encapsulated or otherwise contained by a biodegradable
polymer. For example, in certain embodiments, antisense nucleic acid may
be contained within poly(glycolic acid) (PLGA) microspheres (e.g., 0.5-20 ym;
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no. 5001; Purina, St. Louis, M) or high fat diet (60%
calories fromfat) (product no. DI 2492; Research
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[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 (99475409, Wako, Richmond, VA).
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| evel of total cholesterol also increased
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PRSP bility, as shown in Figure 29. _
mogﬁﬂd‘hernyf‘g, sone pups were found to have a di stended

C. Angptl4 knockout mice had reduced serum lipid levels

[0240] Angptl4 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 was injected into
C57BL/6-Tyr"® host blastocysts. See Zambrowicz et al. (1998) Nature
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abdomen and intestinal, |ynphangiectasia before _
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F r I

el exdoidne 28, el A% s Ecieh SRSl oue
chelgsgierol, high density lipoprotein (HDL), and low density lipoprotein (LDL)
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 triglyceride levels for knockout male mice were 59% lower than for
wild-type male mice in that experiment. Fasted total cholesterol levels for
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were 31 % lower than for female wild-type mce in that
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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
amount of body fat and not a decrease in lean 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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[0251] Overall, these results showed that Angptl 4
deficiency lowered serumlipids and conferred
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phosphatidylcholine, 14 mg/ml bovine serum albumin (BSA), 140 mM Tris-HCI
(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 ml of
methanol/chloroform/hexane mixture (141:125:100, v/v/v) and 1.05 ml 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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steatosis (fatty liver) [0255] HFD has been associ ated
with hepatic steatosis (fatty liver). To determne if
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M&gg@%" Fﬁiﬁ?@&ﬁ@&%ﬁ’ﬁ%@ﬁﬁnuelm@eu(IEeﬁfZSrrns,eTﬁerbos 196
averIES Wisle PO BbsithCorr! VONCEEXHERRY | Fmit® at 3Kk 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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[0258] The intranyocellular lipid (I MCL) content of
skel etal nuscle was al so neasured in knockout and
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i ntal erangqslsb her | evel's of hepatic and

9rofts AYIRASE P t%. edlizenH- MRS wabahtainsdesing a
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and 132+/-1.0 umol/g dry weight, respectively. See Kuhimann et al. (2003)

Diabetes 52:138-44.)

[0259] Knockout mice on HFD showed significantly lower
intramyocellular Iipid‘content than did wild-type mice on HFD. See Figure 10.
Thus, Angptl4 deficiency protected important tissues, such as liver and

skeletal muscle, from lipid accumulation.
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was adm ni stered by oral gavage in a 20% sterile
gl ucose solution. Blood glucose was subsequently
W(Drmsméeds at several tine points. See Figure 1RCT/UREINED00184
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[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-type
mice or knockout mice fed a standard diet, indicating that Angpti4 deficiency
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triglycerides and chol esterol than did knockout m ce
injected wwth a control construct. See Figures 12 and
wa3oshm2esact, the levels of triglycerides and PCT/US2006/000184
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of Nickel-Chelating Resin (R801-01, Invitrogen, Carlsbad, CA). The column
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Tris pH 7.8, 500 mM NaCl). Bound ANGPTL4 was eluted with elution buffer
(500 mM imidazole, 20 mM Tris pH 7.8, 500 mM NaCl) and collected ina

series of 1.5 ml fractions. The presence of ANGPTL4 in the collected fractions

was determined by western blot and simply blue staining. Fractions
containing ANGPTL4 were pooled together, aliquoted, and frozen at -70°C.

75



400 nM nouse ANGPTL4 (produced as described above,
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resulting cell fusion products were diluted into hybridoma medium and seeded
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buffer) were added to the wells and incubated for at least one hour atroom
temperature. Wells were washed four times with PBS/Tween 20. 100 ul of
diluted (1:5,000 to 1:10,000) HRP-conjugated goat anti-mouse IgG (Pierce
#31446) were added to the wells and incubated for one hour at 37°C. Wells
were washed six times with PBS/Tween 20. Anti-ANGPTL4 antibody was
detected by adding 50 pl of TMB (tetramethyl benzidine) solution
(ImmunoPure® TMB Substrate Kit, Pierce #34021) to the wells for 5 to 10
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[0274] Monoclonal antibodies 14D12, 15F2, and 6G11 were tested for
binding to the N-terminal coiled-coil domain of mouse ANGPTL4 (from amino
acids 21-174 of SEQ ID NO:1) and the C-terminal fibrinogen-like domain of
mouse ANGPTL4 (from amino acids 174-410 of SEQ ID NO:1) using ELISA.
14D12 and 15F2 specifically bound to the N-terminal coiled-coil domain of
mouse ANGPTL4. 6G11 specifically bound to the C-terminal fibrinoge n-like
domain of mouse ANGPTL4.
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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 as a

probe antibody (first set of three bars), it bound mouse ANGPTL4 whenr both

14D12 and 15F2 were used as reference antibodies, as indicated by a strong
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ploedys ofeb@PLLitiASinhiliisat ed below in Table 2. Anti-KLH
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bo%?]%mgnﬁﬁ%oﬁég Igly (%:cl In4orde(r)\t/\g 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 90B4 and 16B10, Bin Il contained only 4A8 and Bin IV
contained 9C10. Those results 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 vitro neutralizing activity were administered to

mice to determine if such antibodies could recapitulate the phenotype of
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| 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 17-19), even though that antibody was able to
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serum triglycerides by 53.22% and cholesterol by 27.58%, whereas weekly
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serum triglycerides by 59.36% and cholesterol by 44.2-1%,. Similarly, a single
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with control antibody. See Figure 24. It is known that
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9700 rpmin a JA25.5 rotor for 30 m nutes.

super[ 4 pplynuglesiida sequence encoding amino acxds 23 to 180 of
mouse ANGPTL4 was cloned into expression vector pET22b(+) (Novagen).

That vector encodes an N-terminal pelB leader sequence, as well as a C-
terminal His tag. The resulting expression vector is called pET-N-
MANGPTLA4. Following translation of the protein and removal of all but 11
amino acids of the pelB sequence, N-mANGPTL4 has the sequence shown in
SEQ ID NO: 10. That sequence contains 11 amino acids from the pelB
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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further clarified by centrifuging it at 28,000 rpmin
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GuRIBAIREREIR | TR shli RS Bhcoitives e 00C rit de e Aas.5
rotdefurr3do|emﬁb§v qher?uﬂerNétaHt is ﬂ1@n|lc'féidéd‘@)ﬁt%pae5'rﬁlq5PSBHl¥d

ek after the third boost, serumtiters wer

re%@ 39 MRad, DP&P'W“&M@QhQQ vets50 mjed Wr butjf:‘]eert(iiglsrnM
T”ﬁﬁ%@g Gpﬂy ﬁégt8We oost E@'r{)\ﬂ%ﬁg@g §OMPIRUER Y in s
refoldeddndhe gslymn with a 50 ml gradient going from washmg buffer to
renaturing buffer (50 mM 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 mM
NaCl, 0.2% Tween 20). The purified N-mANGPTL4 is aliquoted and stored at
-70°C.
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[0291 ] Splenocytes were harvested three days |ater
fromthe immnized mce and fused with nyelona cells
w@ NBbp74288 ng PEGL500 as a fusion agent. The reG/US100000184
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d each anti bo
A, 060.5712L OBB WieeiBfib it Sldniichel S it e
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CHO ¢
oBifesa o BFeridEs sl tnANGiTA dedbmormsgbelater the second
bb@ﬁpﬁfé hivigbYverhdlistn iicho B8Rkl S MPARGERTL 4 proguced

fteen nmonocl onal anti bodi e
aﬁménl@md ahaven PANCATHA indfF & lrstedimlt@@balfgh s MeeReftePlhe
rmne an

Wi ol 47 g i esasried vy csodesabetmbove
t

ol dgrio et tag g AR it 6. e

WIe gosteyebwith dfong N-ANGPT Laliotrave nyeaty. 16A11 | g&2b

186’3[(52@% % plgﬁ&@tég %t?e harvested three days later from the

immunized mice and fused with myeloma cells (NSI) using PEG1500 as a
fusion agent. The resulting cell fusion products were diluted into hybridoma
medium and seeded into 96-well tissue culture plates. After 1 day, HAT
medium was added to the hybridoma cultures. The medium was changed
every three or four days as necessary.

[0292] 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 Ml 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-mAngpti4T, 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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14D12 and 90B4 reduced fasted total cholesterol to a statistically sig nificant
extent, by 25.2% and 22.2%, respectively.
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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 weight, 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 experiment 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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f fi
eac iﬂ%]e 9 ﬁq?t&‘{“érbe Cﬁkﬁ‘éﬁl?g @fol'% S@.i'o@w f@)ﬁﬁ"vgﬁ%na?blno
mitewerglinjupedwite 38! rﬁg/kgrucﬁﬁ/t\ﬁ@.gm 5h149 ﬁge{t@a%_lxﬁr?day 1.
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cop%erg‘,l(:fgpwgq? | {qutggﬁltéyy%ggﬁggptgymged iasffodlemss. An ELISA was
performed as discussed above in Example K, except each well was coated
with 50 pl of 0.5 pug/ml of N-mANGPTL4. The following dilutions of mouse
serum were tested by ELISA: 1:10% 1: 10 1:10%, 1:10°. Standards
containing 0.08 ug/ml, 0.4 pg/ml, 2 ug/ml, and 10 pg/ml of 14D12 were tested
in 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 serurmn triglyceride levels
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injected 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
below 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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oA LS o8 TR b RISt LA i NE e B tormineo.

I njec
t ot 403 ttidtasted seturhenglyseride levelearasiesweth Figute 42. A

b
S"ﬁ"% IR W‘B%&é?sq'{%étrfp‘taag@glé Vst il SardTLirighyosrides

after aeddyef tThEtrEsat s S{té)l‘?s]ﬂ@%ll)} Elghrﬂ@arﬁ X F%%té&?fb;tal ¥ Gerol

was no difference in ont ent
leveds aemshgen I@Flgwam%ompmdm rmm@nemmeestemmmb toa

4 15 weeks and mce injected
stéﬂs% Ea@ %ﬁ?ﬁ%ﬁgg"%ﬁ” t}]%g lek for 15 weeks.
Fur {mmmSetmsuma@mah@we@fthat a%iﬁ%lbnnfehﬁoﬁ%ﬂhé?
tre njected with 14D12 eac
QRN GrURPRY PERIMSAANER B4 fasted i that aHperianresuad in
of mce
g R B Roran e ey 5 L o B hesoek 1 or
15 ¥eeks Admiristration 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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experiment. (Data not shown.) [0317] Those results
showed that 14D12 can | ower serumtriglyceride |levels
WO moézpwzsknockout mce. In that experinent, homﬁszoo6/0001s4

d ta
SRBPEATT as PR %éér%hg%ggbﬂé%pﬁé?wtef‘ih OlchAPOE
leRROUTRIYe (T@@Bﬁi@'ﬁq’ﬂﬁial MIdRO Do BE21 2O S5, ézgadém%c N11)

al ter bod osition in those mce or T ce th
weledaiectasbwith Vgﬁﬁlm@bhﬁ, 8henglbg ainti-Kk.Heer 30 mgftdi t41R

RrapepRRANS Eaclf B8R r O phBuTios b s yvaak foe Pitana
wéeki4 DA Pouriflg@ug S tifeenth 23 VW% l%@c%ft@gé‘t%as All mlce]t were fed a

US 006/ OOO 4 abdonen, e thirteen out
\Eﬁf‘{e@é it (Resear M%n@fﬂd&@t nm D420HaB) begiinieg onlthe day of

tions of 14D12 had typical lesions in the
tﬁgg’ﬁn lrelalclz(ﬁfyrrph nodes and | ynphatics. Finally, six

out ¢®3T4]fﬁas&m saéruhhmgﬁmﬁdbn@@éq@wer@ @@terﬁﬂ?@d in each mouse
ceived kly. injections of 14D12 had chyl ous

aé?&‘? gRS O fég rﬁqea#ﬂﬂﬂf%f‘ Q. Sarewi thisdycaside Isvels in mice

nfﬂb@t\éétvﬂt?h ﬂ@D}f@%rg% fiftant I&\ﬁemgnr&\g]\ﬁ[ﬂ frfq%qq}' esldls in

Injections of 14D1 e to mce

naiae injeeted with arthiKe Heor mmttaahwters botwweaied. OBIbWev%‘E@erum
(0]

ilGeeleeVal i e Medfed ik Sz oriimi sigritemtbdower than

sefung gy cdricRaevels o aabe tebRS bmgV\léfP’lf géﬂlc@ (&P 8Qb’erlment
wei ght of either anti-KLH or I X mce
i nj elQ¥P] Fapted totabebolesteredevelsmere deheemunedemtﬂbh/\mbhlse

T o8 1Bl ¥R TGL TR RaSRetEral e e e

injietted meIEMD{Z)\'&'é&i nﬁﬁggﬁﬁcéﬁﬂwmﬁéﬂtlﬁb}ﬁ%{dl @ﬁo'e%’t’é?rbislfvels in

singl e injection of

”F%%lW%Cgad W*Fﬂaar%'%%w%qré@bm Bhthah exee iment utwere des

s@ﬁgi@énll‘i% gﬁ%@ﬂ&%@tﬁg i asfte?’éﬁﬁ? f@rﬂlbg fég&/épge%iieg

showi®316] I that expesiments thegk evisnje dificrenoé ulélaélii fat caontent
cerides

oS b B o e SR 5
eactrgweék ¢aM5 wkBR28hd Fhies ‘ihjé@t%H' ng}]?rﬁﬂqg.slll fig%glélg 8heh

ngl e injection of nmonocl onal
W?%%?ﬂrt@ Vaeks. shgrihermerat theserrceniagei of alequmm the aortic tree

oG5 592 S0P ™

SIglrrr]ngg:mlwdlﬁg-ntl frionAiNeRTdréentagedt/ Py ue G tHO38Rk: tF&! 8Pmice

ve.been f dto di spl ay obesity and diebetic
lnjecfed wﬁ‘h ltHer antn-%ﬂ or vehicle eac% 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 14D12 did not reduce total cholesterol 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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phenotypes. See, e.g., Chen et al _ (1996) Ce// 84
1491-495; and Chua Jr et al. (1996) Science 271
WO 28409288 To determi ne the effect of certai n PCT/US2006/000184

N R - SN KU

RSV S TR el [ Ml

noglesi and ivmphietios.aFwally, six @aloof f'rftﬂ_mfﬁoﬁ tl(’)leaApﬁE I@ng@takoglt e
: A o

e e RS i e ke Sorur

inflamnglaiegTdyeskingy RbRe MGY &]SRASH iEApBE Hock@gﬁ@ic%%ﬁo

2006/ 074228 PCT/ US2006/ 000184 I nj ection, . .
reqel¥etd 1éaveridy indeatioastodr1 41 2 celative tTeicemd® tdoeived anti-

[ | [y ' , d the fasted serum
K'{F??gf’éﬁ@reuvﬁ?%%%{ gﬂé&ﬁvé;)gnsneggured after 8 weekly

i nj §0318iMNext Nheefiaes 6f 4 e@ingleqh}é&tiéhqif-1M%%]A;{él?kngckout

results are shown in Figure 46. Panel A shows Tasted
MISE WA 5@?5@@@ iRCh rBoRSe fereivRelex simdleintrapstitayieal in Jtectlon

B0j ' i : that _experi nment,
of SO IR AficlgBlty il A ERr 1908 R, S niER s Taected
witht B 62 Aodliskyers ngoe fiecarinjeztédlith APRLHB Afaveuf agy/ed

umtriglycerjdes, j (ce after 8 weekly injections
fasl{ RORUBI0Ysericle 7data ! Fhoteatrobleyels indhe mice xwre
defeHigsfl serumtriglycerides by 56% which was
statistically significant. [0324] Serum gl ucose and

i ns{f319] Féet@ﬂssamrretrigkycerm@aelsbarﬁmm_ in Figerd fm AN
. . @YX i i gh t he e were also
st BR A BRI h 8055 49 RS a5 i Somctos
aftGed deysi Mhadfesultnifd stafTestieslPsynifint brdsRy BERICASIe sterol

TL 0325]. The heavy chain and | |1ght chai n _
'e"@[;{?r&kﬁu'%@i dadrentS. 14szingle irggstionseiii4DH2 re?]mﬂtedom an89.5%
: IS i fi [ f the t ho

recitfion 1 SERAF gt ftoR IFREH 41d85s o ik S0uB bl BisEnfS icaty

significant.20. The nmethod was nodified to use RACE and PCR
eneti c background. An

21 1 BN Thbn< it Saniorantiniec el Aagle e of monoclon
B e A R R S e

angfotakehalestonp! lavelminApaEkroakeyt orise.bet ween each of

t heyant i s I.S: in that Fjgqure. ,The heav

hevant| RARR UGS brdithb) eiBpel ietes AnpLe

15F2 ( SHQ dibJdbGnice3) are 99% identical, while the

he % i n variable region of 90B4 (SEQ ID NO 14) is

onﬁg’ Zﬁﬁ@@mceéwawqa@ folng {o dishiay ekesityiend diebetias
pheotytal 25881% d.5Chen et al. (1996) 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 injected with 30 mg/kg body weight of 14D12

subcutaneously. Fasted serum triglyceride levels were measured prior to
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[0326] An align rnent of the |light chain variable
regions, including a consensus sequence (SEQ | D NO

W(19l)05/01748285h0\/m in Figure 48. The percent honoP@YSh6/000184
shown _as wel|l. The

infeRfion, kiR ahasdied réqresk aBer loieop stba micsatierr)
re@éi@e@ WbkyShfe SN aﬁbeﬁle%gteog%fgflrgﬁ ?Q@%ﬁb & I{@ Is%éé fae

l'ight chai'n variabl’e regi on of
mB@Slﬂﬁd;af@z%vaaean%ot@eat iMigk weretfee al drghw dighai n

e AR SR R AR I PR i

sexDquﬁ ly@éﬂdémﬁélb%fé waBk e 'aes?ng?lg%r‘!géﬁorr W HetKLH or
0327] To identify the epitopes f noc
17 aoth@%emmemnm@ctuoam 19@B2, redheed sbrwmtmglycerldes to

2 %ﬁ@ﬁf@? R BB EGP Ane(B e R emarrcases In
mite adee 8tweekl\einpittvAs WithT eb €2 2r aRE- P‘(Lﬂ‘l3 ﬁ?ﬂHé? @Rﬁe‘?%nent

h Tabl
14%% 'Ier?'ﬁ gtaa{%@lgiyﬁ%elggbydg@%gmm Wgs atamtlcail:y dignificant.

=
Sholga2 S Glicgde S MRS AT IUETHR: Sgrilist By T4D12
injeetionoindbatiexediimgntnBodyaséightos! the@dichiverasdsd- At Eﬂanged
L123 . 4 E99 151 gs5 F124 P180 gsl-2
by?}@ég'é‘? OWM ggexgg@m@nggg L123 gs4-5 Fl124 L151
[ 0326] Eaelubi-iaigyor Leafk Hoimiddnhl AliBodRisdg Hilst

t hat was enerat éd using P der
construct‘\f‘EQiHTd-lmed a T7 pronoter, a seguence

cre Rt el P IS DA dorner 1012

15B2caran08Be el blpnelea NGB liehdddasimy b m&ﬁiﬁed Bgﬁ’suon of the
methfgtructs were translated in vitro using

deserthas) iniillileanstal i 6ﬂ9®e?78€%é\ﬁégem&gﬁbt-12&s )I'he
me¥st WhS MO%i&d ©Ude RACE tangﬁoéla"aprlmers suitable for the mouse

genetic background. An alignment of the ‘heavy chain variable regions,

including a consensus 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 variable
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 (SEQID NO: 14) is
only 40% identical to the heavy chain variable regions of 14D12 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 the light chain variable region of 14D12 (SEQ ID NO: 16)
is only 52% and 51% identical to the light chain variable regions of 15F2 and
90B4, respectively.
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Di agnostics), both as directed by the manufacturer.
The ANGPTL4 portion of a fragnment is referred to as
w0 g®b/074228)s2, " etc., as shown in Table 5. The PEI/US1006/G0184
transj)ate tein fragments, including the His tag
T BB b S Sl b e bk pgainst
"H s- SUMO-AN&PTI C., as shown in Figure 49. 96 WO
2006/ 074228 PCT/ US2006/ 000184 [0329] The in vitro
t r andP@R el pidenéfyrtherenjiopes omvapaoslopal atibd fins MBI2, 14D12,
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Lé@periment. Th
14D12 |c a meak

agq7c3esult  nmay
r_bhinder than
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ody
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e due
5F2

a'ﬁ@S Fi gure 33.

L Idl restutt
10 a region be

25? *:Z Exan'pl e S

% 4 Do Eg HS=SUMOgstT:
hat 15F2 bi nds at | easit

Q@4 and | g9B50f PENBPTLA (SEQ | D INB1 40). Antibo
(&

90B4 bount—te6—H-=s—S His-SUMD-gs4. T
result suggests that the 9084 epltope cont ai ns

10828 BRcHTGHE vag R sef A A RB A hb R

and between E99 an
g%rmtsd[ wi PGR.i Genla (3GRdetigsd fconstnset cmtan&sw@ Twesremoter,

%%ﬁ% rﬁncfgccgrﬂcowg Hi gadiiagi %Aﬁs(r\egﬁgle%: telngng gﬂg%t%g@glsublqumn like

modifier (SUMO), and the sequence encoding the ANGPTL4 fragment. The
PCR constructs were translated in vitro using RTS E. coli Linear Template
Generation Set (Roche Diagnostics) and RTS 100 E. 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 as “His-SUMO-gs1,” “His-SUMO-gs2,” etc., as shown in Figure
49.
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uses a nulti-conmponent algorithmfor identifying
SiRNAs with a high probability of potent and specific
waelegoadaes on of the target nmRNA. Four doubl e BCT/EHSIHOE000184

RNA oﬂoi(?’%@ﬁﬁl eot J d?s f rtgqise as si RNAs were identified

usi ng ¢ Brude rapslated piRtatrdsagmenisavers separated on four

SDBIPAGH §oXE] i | B 97
VD 2006/ 0 %’258‘8% Q‘;'%’s'gg%/é\g\'%%ﬁls‘iﬁ%&%O ot
RitrpgeiiieseblotsieEhablots wede theri biduked forel wep hadas with TBS

RS ) o o D e i igblots were

rivstelll Wit TBS @ rRaihfROS BY @Y%“ﬁﬁﬁ '
r]%,Dhar macon, | nc‘?I ﬁ%glf ay/eé%;@nco X ?Jéﬁfgélng fé@?ﬁﬁ%%?%é‘ ©
inuepeashefiage. Fhadlots wease shentncobated ia TRSNFDM containing

BRSO T, P B AP LT O o
o T RS T8 (P RIS SaPliiang then
irefatednin HBS-NABMbtomtaming adt6eBEdilitrmustHRPecoupled goat
A EEBUEE AR llo iy, i S B Rlnp Gy chesimtes ot A hosraThe
bieste Grste tised GrieT B SPT \ﬁé%f&ﬁ‘iimﬁfogwwﬂg%g%cﬁe rinse and

overnight in a 37C incubator w
therxdevejoped sring $uperBignal Yoest(ico Chiensifumihéscef Substrate

[ ' r rapsftected i.nto cells the next
(Rt PRECAHA0D oY Srmch PR ITE oinyigie s AuGramively, bots
cah bgrdevehopatising thee W sstermeB a4 6 | AmMB dBRISHSN 3t €7

transfection. Total RNA is isolated using the Q agen
(IﬂK@ré’Q?” it. The anpunt of Angptl4 mRNA is anal yzed by

o1 D o A B 1, g

14D 8d1atimall ordyita NedANG R4 irsthatrexperibPTI4D #ndid h6t | n
apti bodies in mce, one skilled

j ff f th
abhdi e Hind 807 af InsSefied Mapaeatmibat furorireant 4 hatiragul
EYIEH680 tRNacbaft aaDA235 BSke AU ANGRTH 4 SFUN D S0B4.

enerat ed, and such anti bodi es wou e the samne
S&eneWarExampleiS gnd figwes33. nAntibatys1 5Abource his-SEIMO-gss!

THAC o R 1y PP RS A 0 AR ¥k

P98 af mANGRT Lt (SEQ (D NO24G), fmmbbb&ragjgi g%ﬁtfz %;lgis%gg/lo-

05 A kit M Orin i kromil SususatmThat n 9084 antape Coritsins
PR o ANGRIVE R LN i PTo B o den
EQ9 gnd LASINSER D IND: 43)i | ed-coil domain and a

C—teégi. naéilihil?ri nogen-|i ke domai n. Furthernore, human

[0331] Oligonucleotides for use as siRNAs were identified using the

SMARTselection™ process (Dharmacon, 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 mMRNA. Four
double stranded RNA oligonucleotides for use as siRNAs were identified
using this process. The sequences of the four oligonucleotides are set forth in

SEQ ID NOs:5-8.
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ANGPTL4 has a simlar function as nouse ANGPTL4, as
demonstrated by the ability of human ANGPTL4 to raise
waeant42epi d | evel s when overexpressed in m CECT/BE®06/000184

8 WD 2006/ 074228 PCT/ US2006/ 000184

03595827 Thie olfonttiiaitan a1 yecdgninais: the dsgradatiom:nd
thiisthe BxBrésiti, B YRNAhcARINPAGhS ANGPFLS “ﬁﬁb;f‘a% of

various conditions and es using neutrall
oliganustagitides are combinmgs withinreesingle feagentattie SMARIpbaPe

re%ﬁ?ﬂ m%mqtg nt[eat “ Otge d(éég |md||§3’2g@seg%ﬂldaenc? 0@ Ryiffered
RNatesfreetsdlufiéh ﬁ)3a ﬁﬁai édrﬁ%‘ht@iloﬁb{ %ﬂ&?b?;% ahpkes

46 937-940; and Lochner et al I 'mmunol .
oliganslestides ata ransfectadintmeultured eclist usipg starudard|tenalfection

| L- d
B TR ol
ant ' [5633]5@ ceftbased Rabh iliseBREBERiTh Mat the oligonugleotides

sacchari de-induced infl ammatory respofnse In
'”9\&' %/%%Qfaﬁﬁté@ﬁ Oﬁ'HU@\'A&ﬁléodlﬂgthﬁﬂaWA%Eﬁé"ﬁm innaitriod Hela

A B AT R PSR UBRPD b RS Eanc

allm\@pmngrow Q\Jeenrghbmtm/ﬁmo MCUMSWOB&%(E% %Oégtaég\ﬁééﬁbf
ecﬁ“&ﬂ%@% ﬁg}é‘%@ﬂ 5&’05 %lsqmﬁdélgongcleqﬁld%@re

traNS Q@GS dold et ad RALIRAnERR! qtgg'ﬁp @Lﬁ%q M

gal € rrmaacgnac

ml | ahgl hgl rehve rtrgq
in nglegfpwslggng? I |@@llscgnediame|$tekh48 baceeafteptrahisfection. Total

RS RERAET AP rben R KL TR Ampbl ovagaptqepNA

is ahslgréd by NdrireppiblotEhagysisdggwt v i grringsvd
fnqgvveaygd gf gdpqgef w Iq%{;ﬁieknh& t gdrgsgl avqg
I gdvvdgnakl | gf pi hl gge dtaysl glte ptanel gatn

vsp tvvdqdhdl r gdl ncaksl s ggwwf gt csh

snl E(S%?y}r] hijg,thgraravere>@nmpirs wegeriy gpinfar akia, certain

S IR AR AT
effertvmid®seCantibodies in mice, one skilled in 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 evolutionarrily conserved proteins that
share structural and functional features. See, . g., Ge et al. (2004) J. Biol._
Chem. 279:2038-2045. For example, human and mouse ANGPTL4 share
about 77% amino acid sequence identity. Human and mouse ANGPTL4 also
share common secondary structural elements, e.g., an N-terminal coiled-coil
domain and a C-terminal fibrinogen-like domain. Furthermore, human
ANGPTLA4 has a similar function as mouse ANGPTL4, as demonstrated by
the ability of human ANGPTLA4 to raise serum lipid levels when overexpressed
in mice. See Part VI.B.2.
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(Swi ss- Prot. QGPKGKDAPF KDSEDRVPEG QTPETLQSLQ

TQLKAQNSKI QQ_FQKVAQQ QRYLSKQNLR | QNLQSQI DL LAPTHLDNGV
Wa®enBizen DKTSRGKRLP KMTQLI GLTP NATHLHRPPRCT/US2006/000184

P&%[@ % ZlP8t Q-ISGLFg QP LGSPPFLVI\IC EMI'SDGGMV

elnn esbtiatimigerareqontiaely

NG o P E@\Amb%%e@éﬁﬁ%&%% YR 2L aiseases using

nMN@Q\QZH&Ib@H@R@RK&Xﬂ]EWﬁWFﬁMW@tL@ﬁH?meS have been used
n

o R oS ea R B e istigia e R s Wihite et
all (imgs@tgre 4228068, Thilu 89&6?(%?3 %_g%ﬁiﬂg%ﬁﬁ—w% and

vl hsl g gnsrlgglf NP 647475)
%‘qﬁyqt@h ol. Meithdqse 269: AGPETINS the latter study,

mbHB&F@QE?&M%%@%%@Fﬁp%uﬂa@giﬁgggﬁgHS&%&Q%%&%Eed|nIL18
défidnsnttrgiden Bidsauwabusvmadriial Q‘rﬁlb\bﬂﬁé&\%@kﬁ%apable of
slglta vaapqlgattvpps gl svpfstwd qdhdl rrd

SUPRLe$Sgg WRePefy sateharide-igdyeedsinftammaitoiygispanse in wild-type

W
lgﬂceéc'gg%% ?geﬁ%ﬂ{éﬁllg ggg‘agﬁgglag%ggi&ﬁg% Afg%t%gg‘oregomg examples
suppockthei use dmeuttatiziagahgnotlgaait ahtigedias Ee@ies Human
tagcgttgct gcacccaagg

NM, 02058
A@@ﬁﬁﬂ@@ gé e lreptraegty WB@@EW%@@@'@@@@@@@%QC t gccct ggt g
ctatgcgcgg (nmRNA/cDNA) ctactgcggg gcecttttgagce

gct caagggc
cat cct ggga
acagct cggc
cgt gggcage
gt ggt aacgc
ctt caaagac
cct gagactc
aaaacagcaa
gcagcagaga
aat cttcaga
t ggacaat gg
ttccaagatg

gccct gcaca
cgagat gaac
cat gggct gc
t gggcgcegct
ttgtcagggg
t ccgaggat a
tgcagagttt
gat ccagcaa
tacctat caa
gccagat aga
agt agacaag
acccagct ca

gccagagcca
ttgctggetc
gcgaacacgt
ggagcgecge
cccaagggaa
gagt ccct ga
gcagact cag
ttgttccaga
agcagaat ct
cctcttggec
actt cgaggg
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ccgcgetttg
acgggct gct
ggagcgcacc
at ggct gcct
aagat gcacc
aggccagact
ct caaggctc
aggt ggccca
gagaat acag
cccacgcacc
gaaagaagct



ttggcttgac ttccaacgcc acccacttac acaggccggce

ccgggact gc caggaact ct tccaagaagg ggagaggcac
W(ZQI!BG/D@EMSZ28 PCT/ US2006/ 000184

accat

100 WO

agt ggacttt tcCROEUSINAG/000184
ttttggtcaa ctgtgagatg actt
eqURRGR t cag agacgcctga acgg- ct ct.gt

ggg—aagcctacaa ggat ggcttc

“"tls@ﬂggﬂpgggc ctgg aaaaga
tocacaacat ggggac cgaggaagcc aatt ggcetgt
geauget ccag gddt gggat gnpeedbge daledadtgytlcaadrpagp epprfaswde
ANGRTB4 cc af t t ggggghe h%%é&h@@@hvamgggéﬁe prmaacgnas
S e slg tglkagnski
(Asr@sioPaNo. t gagcizcacﬂq e gy? gli %ﬁg{ﬁqldl Lapthidngy
NF%%BBDGF C:Caa ggc d ts iVE g %ﬁ rpar dcgelfqgege
t gggaccaag a,catgacc1 g vn g gwtv igrrlngsvd
ccaagagcct ctctggt gg“fxtl ég mhsit gdrgsglavg
ccattccaat cfcaat ggavl@(ﬁh@ﬁ JE:LC@af;SEL £eOR1te ptanelgatn
cggcaacggc aggagcgt aav@a@glg&ﬂatsewctojdﬁ 119%@1%9aks1s ggwwEgtcsh
catggaaggg cfgctact af seiclgel geaggr@iqa@ckic @€ e@ltwkgr yyplgattll
gttgat ccag c:catggaggimma@a@ﬁagc ctct-tagcct
cctcactgga gectggttce aggcct aaga agac agtgac
mouggt t gt g gcbBt gagal MRAAGHRE e LELAACTEEIC LOYYRPAQP EPPREASWDE
ANGRJEgEt ¢t pagt aggchWIéJﬁé@ P@HQI'LR HVEY §ERGEGALE RRMAACGNAC
(@ydsgugrc  cot aact gganjiég WC‘ QW“*L%%% LAPTALDNGY
A6cBseidrNe. 9 ct gcaagc PPR DCOELFQEGE
@92¢payagyg amacaaat gog @ﬁ%TVIQNﬂMG&E
gct cgagggg c@act gaat jt n@@ﬁﬁ C@ﬁs&béﬁfwcﬁ &33&msIT GNRESOLAVD
agttggggat gcagagggacLgacteagicrrdadtdes B0 TE PTANELGATN
ggcccttaat ggcggact clavapNcrilatrt gawmOb PR RC EPURAKSLS GCWWEGTCSH
acagggt gcc ggagccct gSNgataddict CRRORQERHFC EDHWKTWKGR YYPLQATTLL
gt aggt gct g tlggat gcacl GYEYF¥Gact gt ggt =t ccca
agcattgt tacaataaaa acaa c ctcag
Razcaa dadaaaaay ﬁ?iﬁisﬁii
ANYPEAEAAGT CATAGCGTTG memerian s
(gA@@%s;@nbhn No. AGAATG: hidhevakpa
rrkrlpemaq pvdpahnvsr lhrlprdcge lfgvgergsg
lfeigpqgsp pflvnckmts dggwtvigrr hdgsvdfnrp
weaykagfgd phgefwlgle kvhsitgdrn srlavglrdw
dgnaellqgfs vhlggedtay slgltapvag glgattvpps
glsvpfstwd gdhdlrrdkn cakslsggww fgtcshsnln
gayfrsipgq rgklkkgifw ktwrgryypl gattmligpm
aaeaas '
mouse Angpt|4 3 gcaccagagc aagtctaagt ctgagccgge tcccccagaa
(ACCGSSiOI‘] No. cteccagetge tgggtcttga actectgegt tceggagtece
tagcgttget gcacccaagg ccacccccag aatcatgcgce
N“A—020581) tgcgetecega cagcaggege tgccctggtg ctatgcgegyg
(mRNA/cDNA) ctactgcggg gettttgage getcaaggge geccctgeaca
gccagagcca cecgegetttg catcectggga cgagatgaac
ttgctggete acgggetget acagetcgge catgggctge
gcgaacacgt ggagcgcacce cgtgggcage tgggegeget
ggagcgecege atggctgect gtggtaacge ttgtcagggg
cccaagggaa aagatgcacc cttcaaagac tccgaggata
gagtccctga aggccagact cctgagactc tgcagagttt
gcagactcag ctcaaggctc aaaacagcaa gatccagcaa
ttgttccaga aggtggeccca gecagcagaga tacctatcaa
agcagaatct gagaatacag aatcttcaga gccagataga
cctcttggee cccacgcace tggacaatgg agtagacaag
acttcgaggg gaaagaagct ttccaagatg acccagctca
ttggcttgac ttccaacgeec acccacttac acaggccgge
ccgggactge caggaactct tccaagaagg ggagaggcac
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AF169313) TGCTATGCGC GGCTACTGCG GGECl ' TTTGA GCGCGCCAAGG
GCGCCCTGCA CAGCCAGAGC CACCGCCCCTT TGCATCCTGG

W@ pdablar2BNA) GACGAGATGA ACTTGCTGGC TCACGGGCTG PCT/US2006/000184
CTACACCTFCG CAT CT -GOGCGAACAC - GTGGAGCCCA

CCOGTGGGCA GGGOGHL (CREEA W@e;gggg ;g;ggiggzz

CTGIGGTAAC GCTTGICA ‘ %&?tctgt ggacttcaac

CCCTTCAAAG ACTCCGAG doctte ggagatcecc

CTCCTGAGAC [TCTGCAGA frsaaaga tgcacagcat

TCAAAACAGC AAGATCCA gctgt gecagctcecag

CAGCAGCAGA %TACCTAT@BMAWat@E%QAW\thcaa tttcccatec

AGAATCTTCA GAGCCAGATA:tCACTTET TRXEIBESECACB CAcagee tgcageteac

CCTAGACAAT  (GGAGT AGACRI3RGACTROGHG SCHBMAGAGEcoac caatgtttce

CTTCCCAAGA  TGACCCAGCTCCATIERCY CACTTCCLpRbEract toggaccaag

el oei R

CTTCCAAGAA [CGGGAGAG ccca cggcaacgge

CAGCCTCTGG GGTCTCCA% o ?g 2aa catogmaaay

TGACTTCAGA [TGGAGGECT accct gttgatccag

GAACGGECTCT GTGGACTTCA:QA@%EC@EEGa ALyt cctcactgga

AAGGATGECT TCGBAGATC@WCTgﬁﬁGamﬁgaC tttggttgtg

GCCTGGAAAA  [GATGCACAGE AT GABAGEGA CAOGGABEAAG 9999 goaggageto

CCAATTGGCT  (GTGCAGCTICE ASEAMIFCELA  TBUCARTORE acas agaagaagee

AAATTGCTCC  |AATTTCCC ATERCE cogtattagy

CAGCCTACAG  |CCTGCAGC gcgcgagggg

GCTGGEGECECC  [ACCAATGT| agttggggat

CCCTTCTCTA CTTGCI—:AC% ggccettaat

ACCTTAACTG [ TGCCAAGA acagggtgce

TGGTACCTGT  |AGCCATTQCAIATCREAAT BB AGAATZrETE gtt gtaggtgcty

CACTCTATCC |101 WD J06BAOT%4228IRCT 4482006/ B00184 gocacagete

CACGGCAACG GCAGGAGOGT SARZHAGEGRATOFFET@@AASCtcag aacaaaacaa
AACATGGAAG GGCCGCTAQTPATECTETGERERSTACCACC
UIL;C‘I’PATPP AGCCCATCEA GGCTACAGCA _GCCICITAGC

G&&CT GG (EACTLAC ARG U GGRE 1 Spogaccooe

(Aﬁ ticct nggc%@%gﬁf&gégﬁi ‘g (%E%éﬁTTT A GCGCGCARGG

AH /ﬁg@é@él on No. gagcdg %b&&ﬂe%@%%@ achl ﬁT TGCATCCTGG

GACGAGATGA ACTTGCTGGC TCACGGGCTG CTACAGCTCG

GCCATGGGCT GCGCGARCAC GTGGAGCGCA CCCGTGGGCA

GCTGGGCGCG CTGGAGCGCC GCATGGCTGC CTGTGGTAAC

GCTTGTCAGG GGCCCAAGGG AAAAGATGCA CCCTTCAAAG

ACTCCGAGGA TAGAGTCCCT GAAGGCCAGA CTCCTGAGAC

TCTGCAGAGT TTGCAGACTC AGCTCAAGGC TCAAAACAGC

AAGATCCAGC AATTGTTCCA GAAGGETGGCC CAGCAGCAGA

GATACCTATC AAAGCAGAAT CTGAGAATAC AGAATCTTCA

GAGCCAGATA GACCTCTTGG CCCCCACGCA CCTAGACAAT

GGAGTAGACA AGACTTCGAG GGGAAAGAGG CTTCCCAAGA

TGACCCAGCT CATTGGCTTG ACTCC CAACG CCACCCACTT

ACACAGGCCG CCCCGGGACT GCCAG GAACT CTTCCAAGAA

GGGGAGAGGC ACAGTGGACT TTTCCAGATC CAGCCTCTGG

GGTCTCCACC ATTTTTGGTC AACTG TGAGA TGACTTCAGA

TGGAGGCTGG ACAGTGATTC AGAGA CGCCT GAACGGCTCT

GTGGACTTCA ACCAGTCCTG GGAAG CCTAC AAGGATGGCT

TCGGAGATCC CCAAGGCGAG TTCTG GCTGG GCCTGGARAA

GATGCACAGC ATCACAGGGA ACCGA GGAAG CCAATTGGCT

GTGCAGCTCC AGGACTGGGA TGGCAATGCC AAATTGCTCC

AATTTCCCAT CCATTTGGGG GGTGAGGACA CAGCCTACAG

CCTGCAGCTC ACTGAGCCCA CGGCCAATGA GCTGGGTECC

ACCAATGTTT CCCCCAATGG CCTTTCCCTG CCCTTCTCTA

CTTGGGACCA AGACCATGAC CTCCGTGGGG ACCTTAACTG

TGCCAAGAGC CTCTCTGGTG GCTGGTGGTT TGGTACCTGT

AGCCATTCCA ATCTCAATGG ACAATACTTC CACTCTATCC
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NM 139314) ggcttctgca accaagcggg tcttaccccc ggtcctccgce
gtctccagtc ctcgcacctg gaaccccaac gtccccgaga
W@ pdablar2BNA) gt ccccgaat ccccgetccc aggct acct a PCT/US2006/000184

agaggatgag—eggtget 669264956 g 5 cct qat SGeTA ToTTOToRE
gct ct gcgec qccaccgcc:&ﬁ%ﬁﬁﬁ%@c c% CTGCA GGCTACCACC
ggacccgtge  agt ccaagl ¢ogekasus tiche gCAGCA GCCTCTTAGC
acgagat gaa 1gtcctgg¢gredk3eas eect#ea9Cte@lorane anc
ccaggggctg c¢gcgaacacg cggagcgcac ccgcagtcag
h@haaokege 149a9cgg¢gte4d-0a8¢ Fe8t PR IFEYgggag aagccgaget
(Aeeb8ERAONS. aaccgagggga@maee@a:azacimegtgt@geccgat tctttecage
prq%q Cgggt ggacegctigaggt eetadgagagottgeccee  ggtectecge
ﬁ%ﬁ {caaggct ¢ at@%@ag%a?ggg@mcagmacccaac gtccccgaga
tct?\c@g jgt ggccca % tUgage ggecHrcrggabaccta  agaggatgag
gcagcacctg ¢gaattcag ggﬁwgﬁ%é‘&gg%‘@zigﬁﬁa@ @g;g:’é g;zgzg;g;z
ctcctggacc acaagcacef taccat ég @ B A Ectggg S naoatacs
ctgcccgaag paagaggct gy &‘-Egé c::{: ctcgg ccaggggetg
tgacccggct facaat gt cag8aeds g:%@a&%ggg cﬁ gggtcag ctgagcegege
agggattgcc pggagct gf tognaggid ggggegﬁga@%%eégtccg cctgteaggg
gtggactatt [ gaaatccagacekoaggggtatisaegatatdttage ccctgagage
tttggtgaac f[gcaagat gagmgacgtatcggaMQct ggaca&gcctyg cagacacaac
gtaattcaga ggcgccac g‘ac%a@get%aagﬁgcay&ew ggacggcaac tcttccacaa
ggccctggga mgcctacap tc JGgat ceeeggagaa goageaccty
ca a ag’%ttggc ctcctggacce
cggcgagttc fggct ggg acaa g ﬁ‘g %g aagc ctgcccgaag
acgggggacc gcaacagccg %} g@%cagt tgacccgget
act gggat gg CaanCCga@aéa%ﬂ&%&cegégéc% gcce agggattgec
cctgggtggce 939930309@99‘%@:@&@9@@&%@@%%@ §&dgcaga gtggactatt
gcacccgtgg [ccggccagrtgzgggegrCactcaage@t CE6egccatt tttggtgaac
ccagcggcct [ct ccgt aclcegdakbgiicmactticaggyar @aggaighca gtaattcaga
cacgacctc cgcagggacag%@&a%@@cgﬁg@&a@@g@etttqaacc ggccctggga
ctggaggct  ggtggtttog i@(géééf %ggt?gﬁﬁaa@@tqccga cggcgag;gg
caacggcca dtacttccgc gf cgctcfg{‘cc&: eI 8‘&%@ g@ggg;cgg%g%%atgg
aagggaat ct tict ggaaga % gggc g cgtgca cctgggtgge
agaggcagcc tlcct agegt ccd@t;gg@c@gg@c%hggi&%@&cccac ccagcggect
gcccacgaaa gacggt gactcteeggelCtirtecedagfd@agga tcacgaccte
cgcagggaca agaactgcgce caagagcctc tctggagget
ggtggtttgg cacctgcage cattccaacc tcaacggcca
gtacttcecge tccatcccac agcageggea gaagcttaag
aagggaatct tctggaagac ctggcgggge <gctactacce
cgctgcagge caccaccatg ttgatccage <catggcagce
agaggcagcc tcctagegte ctggetggge <tggtcccag
gcccacgaaa gacggtgact cttggetctg <cegaggatg
tggcegttee ctgectggge aggggetcca aggaggggcece
atctggaaac ttgtggacag agaagaagac cacgactgga
gaagcccect ttctgagtge aggggggetg <catgcgttge
ctectgagat cgaggetgea ggatatgetc agactctaga
ggcgtggacc aaggggcatg gagcttcact <cttgectgge
cagggagttyg gggactcaga gggaccactt ggggccagec
agactggcct caatggcgga ctcagtcaca ttgactgacg
gggaccaggg cttgtgtggg tcgagagege <ctcatggtg
ctggtgctgt tgtgtgtagg tcececctgggg acacaagcag
gcgccaatgg tatctgggeg gagctcacag agttcettgga
ataaaagcaa cctcagaaca cttaaaaaaa =vaaaaaaaaa
daaaaaaaaa aaaaaaaaaa aaaaaaaaaa =aaaaaaaaa
aaaaaaa :
oligo 1 for 5 GAGGCAGAGUGGACUAUUUUU
siRNA
oligo 2 for 6 UUGGUGAACUGCARAGAUGAUU
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t ggccgttcc ctgectggge aggggctcca a ggaggggcc
at ct ggaaac ttgtggacag agaagaagac cacgact gga
w@amgoTeest ttctgagt gc aggggggcet g catgecgttgc  PCT/US2006/000184
cteoot nanaf caanact ae aggatatgctc a {12{"1‘ ct aga
A IAIIT T IV 99 I
t naarr aggggcatyg gagcttcact c Ct tgct GGC
Oltgﬁg'ﬁﬁa’gttg dgdact caghCHFFACERICACHIBGEE agec
siRbifct ggcct daat ggcggp ctcagtcaca t tgact gacg
olgoghforaggg qt@gt gt ggpcrrgagsyrgeccrrshuat ggt g
siRNggt gct gt t/gt gt gt agg tcccct gggg acacaagcag
pditideGAal 448 {ag CT g99CHL ARG D@ TsRE:@ L CT T gga
W caa gctcagaacp cttaaaaaaa a aaaaaaaaa
gqaaaaaa jaaaaaaaap aaaaaaaaaa aaaaaaaaaa aaaaaaa
;m . 9; f 6 5-GAGCCAGAGCUGGACUAUULUL -°.' %ﬁﬁv‘vﬁﬁ%ﬁ I.?LAE—ISI:LQLG
ﬁn}éﬁ MACU&SK&GAUC m ERR MAARUGNACQG PKGKDAPEF KD
PCT/ US2006/ (‘00184 S| SPMAVBEEEO pPRTIL0T0 LKAONSKIOO LFOKVAOS OR
GAU%AWACA@MUWWWDNGVDK TSRGKRLP KM
GACAAGAACUGPGCCAAGAUE OIS GRNA spepkage [ hat 4A8 9
LAPTHLDNGVDKTSRGKR was ral sed agai nst N mANGPTL4 10
N-HAME T INGD F’Q}?PA@EM@REAB‘IMEWS.SQAG@L [OGKEPRFASW DEMNVLAH GL
HGLREHVERT RGOLGALER W IACEER TRRCGKEPIARERKIEFACGS ACQGTEGS TD
SEDRVPEGQT PETLQSLQT] ACEAQSRIO0 LEHKVAQD OR
YLSKONLRI Q NLQSQ DLU 12 3 VAR PARRKRLE FM
TQI GLTPLE HHHHHH N- (AR =41 | G NSD PNSSSQGGPV
P A CLA LI ACDTDCOCMANL. . CA
1 W TR EGERER g{WL VKPGGSLK LS
ChE_ A EGS [TdaaskEPAARESRMRVE, ATT STGGSYTY YP
'0Q | FHKVAQQR sviEEKQEL Rb\@rNELBQoEE 4R s EDT ALYFCVRH EQ
eI DHEVAK PARRKRLP |EMIVVPHYPLD YWGOGTSVTV SSA
15F2 heavy 13 MNFGLSLIFL VLILKGVQCE VKLVESGGGL VKPGGSLKIS
chain variable CAASGFAFSR YDMSWVRQTP EKRLEWVATT STDGSYTY YP
. DSVKGRFTIS RDNARNTLYL QOMGSLRSEDT ALYFCVRHEQ
region STIVPHYPLD YWGQGTSVTV SSA
90B4 heavy 14 MGWSWIFLFL LSETAGVLSE VQLQQOSGPEL MKPGASVKIMS
chain variable CRTSGYTFTD YSIHWVKQSH GKRLEWIGYI NPYNGDTYCD
X ONFKGKATLT FNKASSTAYM EIPRLTSDDS AVYYCTRWIKT
region IQAPFAYWGQ GTLVTVSA
heavy chain 15 MNFGLSLIFL VLILKGVQCE VKLVESGGGL VKPGGSLKTL.S
variable region CAASGFAFSR YDMSWVRQTP EKRLEWVATI STXGSYTYYP
DSVKGRFTIS RDNARNTLYL QOMGSLRSEDT ALYFCVRHEQ
consensus STIVPHYPLD YWGQGTSVTV SSA
14D12 light 16 MVSTSQLLGL LLFWTSASRC DIVMTQSPAT LSVTPGDRWS
chain variable LSCRASQSIG DYLHWYQQOKS HESPRLLIKY ASQSISGIES
) RFSGSGSGSD FTLSIDSVEP EDVGVYYCON GHSFPETFCS
region GTKLEIKR
15F2 light chain | 17 MDMRAPAQFL GILLLWEFPGA RCEIQMTQSP SSMSASLGDR
variable region ITITCQATQOD IVKNLNWYQQ KPGKPPSFLI HYATELAECSV
PSRFSGSGSG SDYSLTISNL ESEDFADYYC LOSYDFPYTF
GGGTKLEINR
90B4 light chain | 18 MDMRAPAQFL GILLLWFPGA RCEIQMTQSP SSMSASLGDR
variable region ITITCQATQD IVKNLNWYQQ KPGKPPSFLI HYATELAEGSV
PSRFSGSGSG SDYSLTISNL ESEDFADYYC LOSYDFPYTF
GGGTKLEIN
light chain 19 RAPAQFLGIL LLWFPGARCE IQMTQOSPSSM SASLGDRIT'T
variable region TCOATQDIVK NLNWYQQKPG KPPSFLIHYA TELAEGVPSR
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AQPVDPAHLE HHHHHH 14D12 heavy 12 MNFGLSLI FL VLI LKGVQCE
VKLVESGGE. VKPGGSLKZS chai n vari abl e CAASGFAFSR

wODNEWARI P EKRLEW/ATI STGGSYTYYP  DSVKGRFTI S PCT/US2006/000184
~RENARNTL Y —OMESERSEDT-ALYECVYRH EQ 1 egi an STVWPHYPL D

I\IV \{ U T \WJL LV
4TV SYA 15F2 r%ﬁgﬁé%ﬁa@@@ VEPKSUEB ErDFPYTFGGS
VKLVESGGGEL VKPGGSLKZS ~ chai n vari abl e CAASGFAFSR

Py PO\ A/ DET ©

1 ERRLEVWAT T =igaeSY TYYP—BSWKERFHS

&% )jTL QN LRSED" ALYFCVRHEQ regi on STI VPHYPLD
II\ + \ N/ CCA_ _QNDPA. AQJI\I 1/' l\nI\R\I\V El El I QI:TA(-\/I Ql:

<
A DOV 1TV O vaw s w o )

VEEEASVKMS & SHSF R VAFPSi%e CRTSGYTFTD
H GKRLEW GYIlL NPYNGDTYCD redi on ONFKGKATLT

|
TS EI| 23 TSDDS SAPRYETIVKTL | QAPFAYWGQ GTLVTVSA
ghedy COR%i n 15 MNFGLSLI FL VLI LKGVQCE VKLVESGGGL

S vy&4i abl e| regpvon CAASGFAFSR YDVBW/RQIP
JHSRL- BT STXGSYTYYP DSVKGRFTI S RDNARNTLYL

DI All %L‘VRHtQTI(g@ﬁ@my§D§ykaHHYHLu YWEOGTSVTV
&%ﬁ] [i (]ht 16 M/STSQ_LGL LLFWISASRC DI VMIQSPAT

l o | CrRACOS] P DV MY OYOK S

1 | VIS ll | LA mb Ot DTV A
Y ABQSI SA P regl on GSGSGSD FTLSI DSVEP
5 _GIKLEIKR 15F2 |ight chain 17

L G BYLWFPGAPREET QIQSP SSMBASLGDR  vari abl e

chal) GPRTTI TCOATQD | VKNLNWQQ KPGKPPSFLI  HYATELAEGY
G SDZ8LTI SN Y ESEDSADYYEONERSYDFPYT F
cBaBTRDR2NR 90B4 | i ght chain 18 MDMRAPAQFL G LLLWFPGA

9063 K4ESP SERBASL GDRrvwargz®sl e region T T TCQATQD
ch¥iNEBRBEQQ KPGKPPSFL] HYATELAEGY PSRFSGSGSG

19BYSL RPN EBRFADY Y R BESYIIR Y £ F GOGTREEN-+ght
cRAR GpRY RAPAQFLG L | LWPGARCE | QUIQSPSSM SASLGDRI E |

TOAATOPDL\ /K NI WO PG VPDQEI -HYA

! ¢ 1Ty I AW o I\II_I\IV\II o
1431/%—”: BSR lg% WO 2 O%)%;gs;f 228 PE:F/ US2006/ 000184
cRaN- W4 EslsesasDYl SLTI SNLESE. _DEADYYC QS _YDEPYTFGGG

1418 Ngpt 132 ONGHSFP
chain CDR3

16F2 light chain | 33 QATQDIVKNLN
CDR1

15F2 light chain | 34 YATELAE
CDR2

15F2 light chain | 35 LQOSYDFP
CDR3

90B4 light chain | 36 QATQDIVENLN
CDR1

90B4 light chain | 37 YATELAE
CDR2

90B4 light chain | 38 LOSYDFP
CDR3

14D12 and 15F2 | 39 TISTDXSYTYYPDSVKG
heavy chain
CDR2
consensus

14D12 and 15F2 | 20 RHEQSTXVPHYPL
heavy chain
CDR3
consensus

gs-1 fragment of | 40 OGRPAQPEPPRFASWDEMNLLAHGLLOLGHGLREHVE
mANGPTL4 RT RGOLGALERRM
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14D12 heavy 21 RYDMS

chain CDR1 14D12 heavy 22

TI STGGSYTYYPDSVKG chain CDR2 14D12 heavy 23

WORBQB TP HYPL

R A2 h

chai n

Er
m

2B
ClV_y ZJ T

TVVPHYP

QB4 heav

CDR3 15F2 heavy 24 RYDMSPCT/HS1006/000184

BHEW%W%C DYSI H
chai n CDR2

iE?P@@YTVVDDQVKF chain CDR2 15F2

958 BRI P 2H2RVKTI QAWGB@E%RKG@WKMWPE@@MEB@SLQ

MANSIIEDYLH

chai n ODRIVEBEBIQOLght 31 YASQSI S

chain

g2oRay riéinticr |

iAgnt 32

(EHSEPLO 31020 TKAQNERT CEh FZ A GINT

mANGPTI3 QATQDI VKNLN QmRKQﬂEﬁ@NLQ@IDLEhaI n 34 YATELAE
ngqug | At chal Nrgxay ol 2PN

%Mﬁ%ﬁo cgm % VKNLN Dﬁaazgx rbi @htp Chal 2 s %M\?&?Ef

gst=2 fragment Hgiat—eha "LQL“GHCL“P:EWERTRGQLGALERRM

of mANGPTL4

932-3 fragment 46 AACGNACQGPKGKDAPFKDSEDRVP

of MANGPTL4

gs3-4 fragment | 47 EGQTPETLOSLOTQLKAQONSKIQQL

of MANGPTL4

gs 4-5 fragment | 48 FQKVAQQORYLSKONLRIQNLQSQIDLL,

of MANGPTL4
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CDR3 14D12 and 15F2 39 Tl STDXSYTYYPDSVKG heavy chain
CDR2 consensus 14D12 and 15F2 20 RHEQSTXVPHYPL
whewsyp7bmi n CDR3 consensus gs-1 fragnment of P@ADUS2006/000184
EPPRFASWDEMNLLAHGLLQLGHGLREHVE mANGPTL4 RT
G LERRM 104 WO 2006/ 074228 PCT/ US2006/ 000184 gs-2
fragnent of 41 LQ_G—|G_REI—I\/ERTRGQ_GALERRMAACG\IAC

AACG\IL%Q(%@KDSEDR@W 3 ﬁlf%g’?% WTL“ and

TQLKAQNSRYtRlizegt I¢a%tg1r@ractwﬂy4>3ANGPTL4
E%TPETL@%TQ_KAQ\BM QULFQE<VAQQR MANGPTL4

FoRvA R B R eediet SBTinreifdasmenocional

DKT SRGrétt IOl laGindBse @dnozidr= GRRBGAS
LQ_GI—G_REI—I\/ERTRGQ_GALERRM of MANGPTLZ gs2-3 fragnent

C(‘T%C%BPK DAPFKDSEDRVP of MANGPTL4 gs3-4
Cﬁgﬁfﬁ elaisi @Q@relbfth@mmmngls
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1. A nonoclonal antibody that specifically binds to
AKGPTL AT hghmoneelaneh Bntiledyeof dlaiastl, whereds ttheimynodlonal

ANPTLL - o8 s TRBRGH PR ocBT BRElody, © &/ ™ 1

wher ei n

5. The monoclonal antibody of claim 1, wherein the monoclonal
antibody increases LPL activity.

6. The monoclonal antibody of claim 1, wherein the monoclonal
antibody decreases the level of at least one serum lipid in vivo.

7. The monoclonal antibody of claim 1, wherein the monoclonal
antibody binds to an epitope within a region of SEQ ID NO: 1 or
SEQ ID NO: 50 from residue 21 to residue 174.

8. The monoclonal antibody of claim 1, wherein the monoclonal
antibody binds to an epitope within a region of SEQ ID NO:2 from
residue 21 to residue 169.

9. The monoclonal antibody of claim 1, wherein the monoclonal
antibody is 14D12.

10.  The monoclonal antibody of claim 1, wherein the monoclonal
antibody is 90B4.

11.  The monoclonal antibody of claim 1, wherein the monoclonal
antibody specifically binds to the same epitope as 14D12.
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anti body is a nouse nonocl onal anti body. 3. The
nmonocl onal anti body of claim1, wherein the nonocl onal
wa@piosoodys i S a humani zed nonocl onal anti body. HECT/Tk06/000184
of . cl ai wher ei n t he nonocl onal

I I i bod N
ant 2hoay NS MANAEREN ArEGE GhalEianh wpegeindhe manocionsl
monocl oRakibady speslicaly hdd B the é'&g?é %@"%ﬁ%@@ﬁ% onal

anti body increases LPL activity.
anti body of claim 1, wherein the nonoclonal antibody
dedBeasd$ietmenoelonal asttibatly loé simdnaviaeraimthé pichddional

Vi vo. : na nti body of claim1, wherein
t he rmném%—ﬁg)( gg%%h@%ﬂfly feQiuenty” an epitope within a
region of SEQID NO 1 or SEQID NGO 50 fromresidue

21140 r @hednenddldnal@ntibbay BPblRfh A3 /RSP B nifnotidial
1, V\herehﬁ?the nmonocl onal  anti body binds to an

epi t ope 3MRPHISA Bef BAIBENEEQ ID NO 2 from resi due
21 to residue 169. 9. The nonocl onal antibody of claim

1, 1gher gj ' Yo . 10. The

rmng‘gl oﬁgle rﬁﬁ'ﬁ? gogy%‘gg Bg{j}é?f‘na%maﬁéy\éﬁ%ﬁeﬁ 5'8@95‘5'
ant i bodgniikodyoiB4 Fali fraghentonocl onal anti body of claim
1, wherein the nonoclonal antibody specifically binds

toq4h ' 14D12. 1 2006/ 074228
s TR TR eBtbadeotumst td aernin sapoppoional

cl ai m lantitheiyeis F@®)snaghleppal antibody specifically
binds to the sanme epitope as | 5F2. 13. The nonocl onal
an%' bod.ﬁ of claim1, wherein the nonoclonal antibody
i s14n aht® BRNPAeng) aafibodyaf claime 18owdereinathteanpnboldpal

of cl ai éﬂtﬁgxq@%ggq{ﬁ%ﬁémnocl onal antibody is a

scFv frag e “nonocl onal anti body of claim
13, wherein the nonoclonal antibody is a Fab
f r BymerAn angbodythatspecificallyl binds b AMWGEITLe, 2bmpking a

pher ! e RSty BBl i ARl hin somorises:
vvherein aheanamitd adidlseqdhédad%et foih itBny 'TniASESEQ 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) atleast 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 ANGPTLA.

19.  The antibody of claim 18, 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 ID NOs: 30 to 32; or
c) at least one CDR comprising an a mino acid sequence as set
forth in any one of SEQ ID NOs: 33 to 35.
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18. An antibody that specifically binds to ANGPTL4,
conprising a heavy chain and a |light chain, wherein
w0 b@claaey chain conprises: a) an am no aci d BEQUSW0E000184

t th.i f SEQID NOs: 12 to 14; b
2t ZPeas (A6 NEREY BB <iSyNareiarihe deayy ehaiszempeisas an
set T oghfind BcANeRBACE asFeRrdih I}\%EQ?? H? 1 g;’igﬂd “Wherein

or c) at least one CDR conprising an
sequencthellight ehairf epmprises ampmine aokd SRJBeNGS seffdrihdn

29; whegel ) i body neutralizes at |east one
SR oG,

activit 19. The anti body of claim 18,
wherein the light chain conprises: a) an am no acid

seRuencEheantieody of &lBirh N 92AMepis CNOs:
18; b) at .| east %ne CDR con‘Eri Si F[lgé Qﬁggfmbﬁ%ln%pﬁéeé fn
8

sequenc@T¥ 3¢l segdenee pa sghiprinin IEQIBNOD1BIGaNd Sherein

32; or St . risi, an a mno acid, .
sequenctgzl)ea@th ggﬁ&ﬁfc&t 'S%%%a”ﬁ§moma95 enes ﬂ&.S&:i'JQrtf‘dn
35. 107SEQ IPDNE@:A74228 PCT/ US2006/ 000184 20. The

anti body of claim19, wherein the heavy chain

copprisgs an. .amno acid sequence as set forth in SEQ
RO i aﬂﬂﬁ'%ﬁﬂléPéPﬁ'mﬂ@e%egﬁm thakieav shpin cempaises an
am no  agrnfhoSAiy 88 i D :
21. The anti body ggergc%aléﬁmgﬁtg@%g%%%&bhé%%ﬂ%ﬁ@%em
conpr i B¢ light chaih somprisés searainoeacis sequefics b dat F&HERIN

I D NO ein the light chain conprises an
am no a%% qggaggﬁge as set forth in SEQID NO 17.

22. The antibody of claim 19, wherein the heavy chain

c@¥pr i ske antibady obclarh d 95 AALRSIAEhERes ) chaihidbiprisEls
ht chai n ‘conpri ses an

I D NO d wh [ he |

am no éﬁﬁ?g@cﬁ%m EkStEQeD IB' ‘R, @ CBR adseiCforttsin SEQ
23. Th [ i ' hai
compr 1 42019 975iP RS Hsieee IMTTERRA P NG, 0% "

CDR2 as set forth in SEQ ID NO 39, and a CDR3 as set
f @ h iThesEib@IyNg: clain 194wha@tein éve hbavy cledin clcarhpridds a

I sEQutRes BYof BRstiB ich 37, A GPRS astt orn in Sk

ID NO: 28, and a CDR3 as set forth in SEQ ID NO: 29.

25.  The antibody of claim 19, 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.

26. The antibody of claim 19, wherein the light chain comprises a
CDR1 as set forth in SEQ ID NO: 33, a CDR2 as set forth in SEQ
ID NO: 34, and a CDRS as set forth in SEQ ID NO: 35.

27.  The antibody of claim 18, wherein the monoclonal antibody is a
mouse monoclonal antibody.

28. The antibody of claim 18, wherein the monoclonal antibody is a
humanized monoclonal antibody. ‘
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ID NO 28, and a CDR3 as set forth in SEQ ID NO 29.
25. The anti body of claim 19, wherein the light chain

weowpniees a CDRL as set forth in SEQ I D NO BOI/US2006/000184

as..set forth i.n SEQ_ID NO, 31, and a CDR3 as set
fggth isrﬁés%'@j'gﬂdmf cigim ."HW@'%?T@ mengclenakantinediois a
wher ei Ruia® AidiYclémaidhtieeapri ses a CDR1 as set forth
in SEQID NO 33, a CDR2 as"set forth in SEQ |ID NO

34, and a CDR3 as set forth in SEQ ID NO 35. 27. The
afbi bodfie cantepadynol glaimiiks, avirereiretheomonbcioaal antitiodgdy

is a Hé& I .. anti body. 28. The anti body of
claim @ eergr)(g?)(rﬁ‘ %ﬁ@'t%nocl onal antibody is a
humani zed nonocl onal anti body. 108 WD 2006/ 074228

PET/ USEROE4iIoady of 2Rim T8 vrdreirP@dymehodbAkIBritBod
wherein the rm[[]tﬁcl onal antibody is a human nonocl ohal

ant i bod§crease sthe lgveliafaljeastt dheserumeliidsrerivon t he

nonocl onal anti body increases LPL activity. 31. The

2921 botiie dniftbibof ety %\}Hbréfhethgf}ﬂ%ééié‘rﬁ%|pq§@ﬁo:oﬁ§}d1¥inds

decr eases th_e | eve at | east one serum
vi vo. t®2an gpi¢oprtwithid\a reigian af SEGBID W@reonSEREID NO: 50

nonocl [__antibgdy binds tpo an epitope within a

r egi onf?(g@ r%ﬁ’é‘l'%%ﬂl& rgs@peéfd.l D NO 50 from residue

21 to residue 174. 33. The antibody of claim 18,

vB&:r ei Thé mtitsodebbaialm ag Wh@lﬂl\lo ¥inlthe #ondord] a?fﬁ%)wsp%inds
0

t
within a region of SEQ I D_’ 12 fromresidue 2
r esi d@ a6ePitare within aregisstof SEQIDING:2 grominesidie 2 hio

nonocl I pbody specifically binds to the sane
epitodgggge?gﬁg2 anti body. 35. The antibody of claim

18, wherein the nonocl onal antibody specifically binds
t3t-t hel heamntibmdyopleciaisn 96Bwhanginibd ynordftlorEh @nabédypody
of clai 3 erein the nonocl.onal antibody is an

ant | botreP Pl HNES o 1R saa R DD 20T 10T S Piiibedy,
wherein the anti body fragnment is an scFv fragnent, a

B f rigmantiboayrdfadiain? 18] WBBRSIA th® mchdcithal BhagsdEnt -
38. An antibody that specifically binds to ANGPTL4,

conpr iSPRREcAllNRINgs Enthensame epitopgras Q0R4 antibedy.ei n

the light chain conprises:
36. The antibody of claim 18, wherein the monoclonal antibody is an

antibody fragment.

37. The antibody of claim 36, wherein the antibody fragment is an scFv

fragment, a Fab fragment, a F(ab’), fragment, or a Fab’ fragrment.

38.  An antibody that specifically binds to ANGPTLA4, 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 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;

109



a) an am no acid sequence as set forth in any one of

SEQID NOs: 16 to 18; b) at |east one CDR conprising
w@pooaii42e8 aci d sequence as set forth in any oPET/U820860D0184

D NGs: 30 to ﬁzﬁ@g[’ g) at | east one CDR conprising an

am no alN§reiddie QQV Bevtralizesiat least ang antityof ANGPTLA.

NOs: 33 to 35; 109 WD 2006/ 074228 PCT/ US2006/ 000184

whggei NTh ' : ' i

o CANGPTL . 2 Sg g RR et liefdin it Mool anifby b4

monoc| ofusgrinppeelgnali antibodyouse nonocl onal anti body.

40. The anti body of claim 39, wherein the nonocl onal

anjhbody.] j nmopocl.onal anti body. 41. The
anedpoasnerbalth BBBlh i RARFeiR s afttacsitial 2afieacods 2
i's a hbomanimedonbaedbnaldritibedy. 42. The anti body of

cl aim 38, wherein the nonocl onal antibody increases

LPL activity. 43. The antibody of claim 38, wherein
t h 1-nonJ£EP§'$HP°§¥19f gl 38gubetain dhe manackanal aotibedy is a

| east oﬂ@m\%ﬁrnghééIBhQ e{rﬁ’ibléhy.o' 44. The anti body of

cl ai m 38, erein the nonocfonal antibody binds to an
epitope within a region of SEQID NO 1 or SEQ ID NO
5044.r onT he @stibedy oficlaim B8sivtiarsin e mémoclBimal antibdaydy

of claim.38 ein.the nonocl onal antibody binds to
an epi t'g]ﬁge%eﬁﬂ'ﬁﬂ' 3&%’% on of SEQ ID NG 2 fromresidue
21 to residue 169. 46. The anti body of claim 38,

whs.ei nThdrentibedeboclaim 881 whefin tHPRohnbieakl Mnt’?ddag/_s to
t he sageéergltope as 14D12. 47. The antibody of claim

38, wh aggethedayel o @lileast onp seyumdipitt irf vival | y
binds to the same epitope as 9064. 48. The anti body of

clgg. m ' : [ ' .
o Bods HRAEGof cfgin B AGhORM R nbHBEnaFaflfbody binds to
wher ei ran apitepsa witbithya fegigmehSEQsIDANO: SicevSEQY INS 50 from

110 v I0GRF eI Rk Uho0e) coo1aa o

45.  The antibody of claim 38, wherein the monoclonal antibody binds to
an epitope within a region of SEQ ID NO:2 from residue 21 o
residue 169.

46.  The antibody of claim 38, wherein the monoclonal antibody
specifically binds to the same epitope as 14D12.

47.  The antibody of claim 38, wherein the monoclonal antibody
specifically binds to the same epitope as 90B4.

48.  The antibody of claim 38, wherein the monoclonal antibody is an
antibody fragment.

49.  The antibody of claim 48, wherein the antibody fragment is a n scFv

fragment, a Fab fragment, a F(ab’), fragment, or a Fab’ fragrment.
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50. The nonocl onal anti body of claim1, wherein the
anti body binds to a peptide of SEQ ID NO 4-0. 51.
wab@emones| onal anti body of claim1, wherein tPEI/US2006/000184
a ibo%bi nds to  a &)egti de of SEQ ID NO 41. 52. The
el dig MIAPEIRBRLAROLY Sphelaimihavhsrain the antibogydynds to

bi nds tz0heptideedHSEQ IBFNGERJ.D NGO 43. 53. The

monocl onal antibody of claim1, wherein the antibody
binds to a peptide of SEQID NO 4-1 and binds to a
p&dt i dd hefmgmgelpmaiNmtibodg Obdaim 1phareirethiei ardibody binds to

conposi_t.1.an. co LSi he nonocl onal anti body of any
of cl aiaréeﬁ'-déé% Iﬁqﬁr@tﬁc?d of treating a disorder of
l'ipid metabolismconprising admnistering to a

p&Ri entThermehdeichalvantibay &3 f @lhirh A viHERERBB WrtiBBHY binds to
conposition of claimb54. 56. A nethod of decreasihg

the | epdlertide SRR IRN@ 4& um 1i pids conpri si ng

adm nistering to a patient an effective anmount of the

pBar ”aqﬁkétrh&%clﬁﬁmgiibba)? ?)Iigxgafﬁh g Wh%f‘lelgf’[ﬁs dﬁti%&{)%ﬂﬁds to

of treating hypertri cer ma conpr

admi ni atpeptidg ofiSEQ@ IPANO:ed4t! and birfdsctoi & peptidhelof SEQ INO:
phar ma%?uti cal conposition of claimb54. 58. A nethod

of tredlting hyperchol esterol em a conpri sing
admnistering to a patient an effective anount of the

pBar mA%Hérﬁﬁceuﬁ@él%ﬁﬁﬂdsﬁipﬁ%o%ﬁi%@‘ﬂhe ﬁ%ndﬁld?‘%ﬁ BAfbody

of treating obesity conprising admnisStering to
pat i en®f a@nokelpias 1va8.anbunt of the phar maceuti cal
conposition of claim54. 60. A nethod of treating

digbet ol ng: . - r 8
P Poct  ociR it 0o SUEE bF ot InPreBBhb o ising

cl ai m sdminigtetiny\io 202G A22EffEVd G206t 0D HESgharfiacebtical
met hod _of treati ? i.scéwaem’ c heart disease conprising

adm ni %?@PP%@OP& g'%@t 4nt an effective ampunt of the
pharmaceutical conposition of claimb54. 112

56. A method of decreasing the level of one or more serum lipids
comprising administering to a patient an effective amount of the

pharmaceutical compositiorn of claim 54.

57. A method of treating hypertriglyceridemia comprising administering
to a patient an effective amount of the pharmaceutical composition
of claim 54.

98. A method of treating hypercholesterolemia comprising
administering to a patient an effective amount of the pharmaceutical
composition of claim 54.

59. A method of treating obesity comprising administering to a patient
an effective amount of the pharmaceutical composition of claim 54.

60. A method of treating diabetes comprising administering to a patient
an effective amount of the p harmaceutical composition of claim 54.
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61. A method of treating ischaemic heart disease comprising

administering to a patient an effective amount of the pharmaceutical
composition of claim 54.
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