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MONOCLONAL ANTI BODI ES AGAI NST ANG OPA ETI N- LI KE
WO 200R0TEUN 4 (ANGPTL4 ) [001] This appli cati onpcl/asrmme/bdoet9
benefit of U S. Provision a | Application No.
60/ 642,022, filed January 7, 2005, which is
i ncorporated by reference herein for any purpose. |
TECHNI CAL FI Eliipdiotiz]ankiontsepentide thinetsdli es t hat
specifically bind to angiopoietin-like protein 4
TechnlcANGHdL4) are provided. Methods of using nonocl onal
anti bodi es that specifically bind to angi opoietin-Ilike
PRl Siventord ANGRTS Mpepti€e fldavirdrgtidAhivetRes phiraateutical
conposi tions conprising nonaclonal antjbodi es that
compasitioos tortaining thimdheipPharapepEFa Pty @flﬂf theit BFPABHAT4
(ANGPTL4) are provided. I1. | NTRODUCTI ON [ 003]
Backgramgiddpbei tin-1i ke protein 4 is conserved anong severa
manmal i an species. Ge et al. (2004) J. Biol. Chem
2US T20:38- 0¥ 5599805 530t $ 167080k 87 3P30:and 545 AEARe 28N

prcn bR SO L PG L 88 w0 (o

. and W&#56/40005 §ildose Hagody-tiipeptidaahd eahpadide cothpowumaitimt are analogs

medi at es, ol i goneri zati on of angi.opoei,tinlike ot-ai
of rednceditabiogr (L7 DU THF BET e En o998 SySE0T LY e Formuls
Px()ég' geggri zed angi opoeitin-like protein 4 undergoes
proteolytic processing in vivo, resulting in the
| éghvage of the fibrinogen-like domain. Ge et al.
“7rw J. Biol. Chem 279:2038-2045. 111. SUMVARY
o [Q04] in certain enbodinents, a nonocl onal ant i body
thaf specifically binds to ANGPTL4 and neutralizes at
| ed9% qne activity of ANGPTL4 is provided. In certain

enbodi nents,. th nocl.onal antibody is. : .
aod tictoot WRAPE SREEOklys FHCREPERT NGt RS o fides, where
7.is ST@N@etonal antibody is a hunani zed monocl onal

~antibody. In certain enbodinents, the no nocl ona
nis 14mB3 body is a human nonocl onal antibody. In certain
whenez'%ﬁ Qdi, 5 Uh¢n id & @@_Eoﬁﬂﬁicm%w SRy REFEASES ol Phon-
activity. ITn cértain €nbodi ments, the nonoclona
adjacantO, 5o dyNdetreases, vnhbstiaesd orghong- of digghstigried wish hlp, -NO,

lipid i, viv 051 .1 n cext gy .enbodi ments, the
“NOerTJﬁ el I°I5g§1‘%lged§/ 1?% sr%g‘éa%(ﬂ’epi tope within a
when2 8 Dmdaf is SF&d VidNDabadveodeiBEQRdDhBGtheb X if Comlngsindue 2

1 toresidue 174. In_certain.e di nents, < he.
whenr e Phafs aABs Bduy Bokd e 5 S P hith epsngenty B
or C.0 EQID NO 2 fromresidue 2 1 to residue 169. In
'e¢ertdi n enbodi ments, the nonoclonal antibody is 14D12.

YCOliny-ghy Basm sburbpd ivreingly; B-etpeslmshosly-caRBlya At body i s
A5F2. .1 n cert aj ' ; : I ' )
AN Fn gisigg BB R, BEKE bohd%, [IRA0ENART LA clfind
antj body specifical.ly,bi.nds to.t a it i
Lo Sont ol ok et TR b s B e e Rl R By et i
charSREEInEIphAlthibnB iNAGsthAsd (GSTY dtenfrics ip det@amibiifgzhe GAT
certain_enbodi nents, the nnnocLonﬁ#%%gé%@og%gwl 4
compleraents pEedlls gndbtissaes, ssrhepraategrphic g S5 S 125082
S8l ' - ! JiSxidERetsdgd t hat
enzy}snﬁ g‘é}% #c%gqu@ g%?%égﬁ%g? RN%%'F%?% %f sing a heavy chain
chenaberapdutig igenchiaitumonvelly, eélertivhlg ekpbepyotorigithindempf ¢l glevate
an am no acid sequence as set forth in any one of SEQ
ID NOs: 12 to 14; at |east one CDR conprising an am no
acid sequence as set forth in any one of SEQ ID NGs: 2
1, 39, and 20; or at |east gne CDR conprising an am no
aci d sequence as set forth i any one of SEQ I D NGs:
27 to 29; wherein the antibody neutralizes at |east
one activity of ANGPTL4. In certain enbodi nents, an
anti body is provided that specifically binds to
ANGPTL4 conprising a |ight chain, wherein the |ight
chain conprises an_am no acid sequence as set forth in

any one of SECSUBRBTUIE SHEET (RULE:26) one cDR
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wherein the nmethod conprises admnistering to a
patient an effective anount of the pharnaceuti cal

W@ wposi289 on. I n certain enbodi nents, a net hodP@f/US2006/000219
decreasing the level of one or nore serumlipids is

thgr ovj ded, wmherein the netho onpri ses .adm nisterin

BrogupHign of grangfocuie feact qRpaSS LognitpYsdn H%"r%ré%‘&ﬁ“%&‘llate the

difEQBRASLA bOBone Marb&H bk MnBBRE e FRAE Snar@wIBL ROy Ok frects of
treating hypertriglyceridema is provided, wherein t%e

chgwphsHPewifssrs snd indniatethemiatnpotesis & raeimartovan
effective anount of the pharmaceutical conposition. In
cer tHitnl ldnidertified in thosgpatetthad! miblicatioas 4siGER 117 and named

184S | ded, it t had

A0S EOUSN BB RELATE, R S BRI 0 e
bearm B, isafe tofi éhephamammadd. TEAL 117 Greaesérhpdind Jf ihCEdalh N

enbodi nment s, net hod of treating obesity is provided,

wherein the od conprises administering to a

pajoog Nt Fian &frective anmount of the pharnmaceuti cal

CO i tN.O In certain enbodi nents, a nethod of
H2Fm Ji a gtn\é‘é’oi*s provi ded, wherein the nethod

conpri Ses ~sglmi ni stering to a patient an effective

amount of the pharmaceutical conposition.|lV. BRI EF

DESCRI PTI ON HE FI GURES [015] Figure 1 shows fasted

serumtrigly de, cholesterol, and free fatty acid

FFA% level s in w I’d-tzpe mce at various tinme points
ang glay eantiged hjyabiiad-Sviphénybmethderopstainys Degnrstlglydte. TLK117

: Lef [ fad | - t u TL4 descri.bed

b P St st PPRM T SR e D, B R e

patenisghy peblicaidorsay ER 190, midedtidthiestsi cTIrge days after
injection with an adenovirus construct

( AdB3SriPwagip No: 432778X piEBST Migtednatidmal BEH-AHIHOUS S ANET Tl sks

dialg dgsc lbegl‘ei_n ,Exanf'pl e B.1 . [017] Figure 3 shows
SFa% \‘faé‘{é%nﬁ LHreidioformalbel s in wil d-type nice
t hree days af injection with an adenovirus
construct (A gptl-4T) expressing full-length
noiPo8: ANGPTR 4,yas described in Exanple B.1 . [018]

A ed serumtriglyceride levels in

Wil d-type |m ¢e four’ days after injection with an
adenovi rus ‘gonstruct (Ad5-mAngpt!-4T) expressing

full-length n ANGPTL4, as described in Exanple
B.2. [019] Fi e 5 shows fasted serum chol ester ol
levels in wl ype .m ce four days after injection

whid.t h an adenovirus construct (AdS-mAngptl -4T)
expressing full-length hunman ANGPTL4, as described in
A iExlaoral, g, Byl2. [ 020] Figure 6 shows serumtriglyceride,

chol esterol,, d free fatty acid (FFA) levels in
R: §i 1@-@?’@@ 'Zc@?ﬂ&')“ndand Angpt | 4 knockout (HOM) nice
Rzgqgj@_gﬁtaggl’bpcyagjk% dietary conditions, as described
i n Exanpl'e C "[021]" Figure 7 shows body wei ght and
exclsling the ease fvhedelRd it Ypeallkyhby Cpi, elsermph andRgist, £, ks nbkyk ou€,
mce fed a standard ("chow') diet or a high fat
‘et (HFD), as described in Exanple C. [022] Figure 8

sho > | eyel f d i po in |ipa .

Lo A RO 0Kl DR B R e
WO BIOMA366 disclbsa libliefofraala g, iﬁdﬁ&jﬁ%hﬁdsaﬁﬁlsfoﬁﬁﬁa@cﬁﬁ%ﬂ d0&ekrs of

in Exanple D. [023] Figure 9A shows lipid levels in

the livers fromw ld-type (W) mce and Angptl 4

knockout (HOV) mce fed a standard ("chow') diet or a

high fat diet (HFD). Figure 9B shows hi stochemn cal

staining of liver sections F7om wi | d-type (W) mce

and Angptl 4 knockout (HOM mnmice fed a standard .

("chow') diet or a high fat diet (HFD), as descri bed

in Exanple E.[024] Figure 10 shows the

intranyocellular lipid content of wild-type (W) and

Angpt | 4 knockout (HOV) mce fed a high fat diet (HFD),

as described in Exanple E. [025] Figure 11, panels A



[045] Figure 3 1 shows fasted serumtriglyceride
levels in wild-type mce injected with nonocl ona
w@poblootites agai nst ANGPTL4-, as descri bed i n BXEDP1086/000219
R [046] Figure 32 shows fasted total chol estero
| evel s | .1 d-type mce injected with nonocl ona
coﬁﬁ?ﬁ%%dﬁggygﬁnggt ANGPTL4, as described in Exanple R
[047]9Fi gure 33 shows the relative binding affinity of
Y. jal anti bodi es 14D12, 15F2, and 90B4 for
\Efﬁﬁfko L4 (panel A) and NhANGPTL4 (panel B), as
escrebed in Exanple S. [048] Figure 34 shows percent
reducﬁiop in fasted serumtriglycerides in wild-type
m ce at day 4 (panel A) and day 7 (panel B) after
Whéfflection with either 14D12 or anti-KLH, as described
eadlleskrampbsr. T. [049] Figure 35, panel A shows a plot
of 14D12 concentration and fasted serumtriglyceride
5  Y(QQsel-guionBwip;d-type mice over time after a single
ng%ﬁ&}iQQ.of 14D12, as described in Exanple U. Panel B
S msyé”bFft of 14D1 2 concentration and fasted tota
Z slodl,eof erlanfievel s in wild-type mce over tine after a
sin iinjection of 14D12, as described in Exanple L).
}{f6§g%ﬁﬁﬂgﬁpgigﬁnﬁﬁﬁh§’fasted serumtriglyceride levels
ot b Bhif&8edii n ANGPTL4 four days after
i Ej ect F%Jr?@%btaﬁ& &ﬁig@%@ﬁ%@g,ﬁi body anti-KLH, 14D12,

10 acompoundyef theBtmuks descri bed in Exanple V. [051] Figure
37 shows fast total cholesterol levels i n mce that
over express n ANGPTL4 four days after injection
Wicbbr,nonoclonafF anti body anti-KLH, 14D12, 15F2, or
Qdﬁgr\ﬁﬂ déscribed in Exanple V. [052] Figure 38 shows

WY ast edl[sefunfit r P§PRrceri de | evel s in LDLr knockout nice
after ?ifteen weekliy injections with vehicle,
anti-KLH,‘dg 14D12, as discussed in Exanple W[ 053]
Figure 39 shows fasted total cholesterol levels in

whefoLr knockout mice after fifteen weekly injections
KLH, or 14D12, as di scussed

' hicl e, ti-
R g : ﬁﬁ%g“{ﬂ?ﬁ?’ésﬁy chi’Pif_t‘}r o BrengnRpesd eliykepum (1:250), cycloalkyl
grolups @L%@,rshgﬁjtﬁt@&%{ﬁ grdlu %@nﬂéégwc}e@(&g%(%]; %tﬁir's_lor gcr)lyethers

frfteen weekly injections wth vehicle,
15 (3-2%Dngr whese Ri-Bo@<296 tagathes tomp| agmacrodyds 5iithEhg frreul; 4nd
C t Qt ol esterol levels in ApoE knockout
Rs %ngé@% ’Z‘;reﬁ et ht&@ekl y injections with vehicle,
ot gpharmktedically adoéille sdsthdiesf ussed i n Exanpl e X. [ 056]
Figure 42 shows fasted serumtriglyceride levels in
L DLMaky apidititins aieGshadfortized ay Sleltte@bode ﬁiaﬁglv,emi:mhiﬁ%\tl ion
nlwﬁ%g Fnti- H or %%gé%, as di scussed in Exanple
THeSFP A sTrEons 3 PR PEBrerlgtkgmiciRoThidt e bPng mowpy
20 rodBcek BlsLFACRAEKOL ofd . i
P injection with anﬁrf-e%ﬁlfr—ﬂﬂ)% Og%%%@é glgfoé?lsoéggg e rl|tsr'§Whlte blood
CCHE)@S'#B]P@CI wolls pod glatefsitgk ecdadtiahiowdoodasl Egtels endithe generation of new
' ri | s | oFE knockout m ce four S
blobl L 6 Ble 08 L E Sl o B i P o e SHeLEof many
stardiagtdesetharapeixadmpe X. [059] Figure 45 shows fasted
total cholesterol levels in ApoE knockout m ce four
daySLEL 9%lasdeai st tb Mjduct the liffdrédtiaabd bf KLHSO%&O ?@;c%'ﬁc
05 ] as .di scussed in Exanple X. [060] Figure 46, panel A"
culieptitneelle ZpBgtoRat TR tetherafvisy plrsotpHC asngpboth dieviiand frevivo, and
and one week after injection with injection with
anti-KLH (Grp-1) and 14D12 (G p-2), as described in
Exanpl e Y. Panel B shows serumtriglycerides in db/db
mce after 8 weekly injectrﬁﬁé -wWith anti-KLH or
14D12, as discussed in Exanple Y. [061] Figure 47
shows an alignnment 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 Exanple Z. The
consensus sequence (SEQ ID NO 15) is also shown. The

F A/AAA1 A o
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Manual (Cold Spring Harbor Laboratory, Cold Spring

Har bor, NY). [071] A "chineric" antibody refers to an
wa@eoslootyy made up of conponents from at | east PEIDUS2006/000219

di fferent sources. In certain enbodi nents, a chineric

anti body. conpri ses rtion of an antibody derjved .
o AR S leBER ol s Pt iwaonie pupisre gl i
no@mpldivnia@petipharil bad¥dl RoskyclBsn] t’é&ﬁlxg,f TN B 188 B8 hown to increase
In certain such enbodi nents, a chineric

S I es. { 21 C . .
W‘H%tﬁ%%f’o%?ﬂ PEfSFiaeE terpdepines astvellns iranithdein wich whige blood

fiy LR Aefl8a B | P ci tdi Q0 e 80 i
“anti bogI{/l derf\%g‘gm f%?e o\gnﬁlaa%lﬁnjgn .r%@ﬁ%gga%? 'aéln%ﬂasrueéﬁgts may provide a
newrApptHiante it tweating YAPITEILIKG 98 it qulentyy lednppavialsieiad &l 4 Pledse & clinical

. kon of a variable region of anantjbody derive
el e DR et Py Pern B Bihdshaied Rty anoad 2005
Armerican Sbdiagl yf Hemmatohy ifcerng, dusBiReratb@ il TAK bRy dBdierated
ﬁgthﬁegénégfers to a non-human anti body that has been _
ANGEEHES flingage hemaiplogic impsevementrdibetserssuit lsa priggest 2 potential
18 GbATIHEHI8N &Rt A i ni zed anti body
rois thus a typém%T g%?ﬁ%%?ghgﬁg%kgﬁ§gﬁﬁﬁ certain
enbaggdj ' Il r.esi : i the . i
i oo e g AR & A R B S ST L S B sy pens o
Potsotiath trreaytaaentic ity cfcbemuiiehpedic apamtciarttmbincells, selectively exert

i ment s hymapi zed anti body.i. s constructed by
cytrgg%r%gg Igicﬁtéﬁnéﬁr lcglgréfegra% Otﬁ% P, uBtfonaoqg%%ﬂr%?rém ?,ne marrow,
stitelerthé diffegntiftinsT boRDRher6l, RitpHeaRe AP&bROP%s etk lof

hQnka Eorllon of a CDR from anot her anti body, such as
chemofberabiis Asctty rarbargdulits hematoppiesiviadione thage gen
bi ndi ng specificity. In certain enbodi nents, a
humani zed anti pody conprises variable regions in which
Ih%ﬁFmﬁﬁ§§HH§YQHFPally all of the CDRs correspond to
CDRs o _f a non-human anti body and all or substantially
al | Iyp fifshaspestathisipraatipn ¢ compopmiRedf thoformgbond to FRs
of aphugan antibody. In certain such enbodi nents, a
i z&d antibody further conprises a constant region

WFS) &f £°Atman antibody. [073] The term "human

ant\;body" refers to a nonocl onal antibody that

cortai ns human anti body sequences and does not contain

}body sequences froma non-human aninmal. In certain

nts, a human anti body nay contain synthetic

seq ces not found in native antibodies. The termis

Ifed by the manner in which the antibodies are

madé: For exanple, in various enbodi ments, a human

nti body may be nmade in a transgeni c nouse, by phage

I'spl ay, by human B-1ynphocytes, or by reconbi nant

n isn®eédmgds. [074] The term "neutralizing anti body" or
"antibody that neutralizes" refers to a n antibody

Wi fryrelyagilce d-ugluaeglslycdne activity of a pol ypepti de

X i€ G ' 0 i+ 0
Speci?%t%??%a%?E%g%ggﬁm%%?ﬁg#%MSﬁggg?ﬁ%F?gﬁ*%ﬂ%mbd&ﬂ,

optipaally swbstititied phertyl, bo dytioretiuedstitatedal; t hetetogryl;n Vit ro

angd/ ary, i Qvi Vo 79] The term "antigen-bjnding site"
v i, P r o oo b By wBaeee of
Z isgeiinillycabittutsd piinylordsptivnilly@aebstitdted CEMetlbaryl;
enbodi nents, an antigen-binding site is provided by
one or nore anti body variable regions.[076] The term
"epitope" refers to any pol ypepti de determ nant
capabl e of specifically binding to an i munogl obul in
or a f-cell receptor. In certain enbodi nents, an
epitope is a region of an éﬁrfgen that is specifically
bound by an antibody. In certain enbodi nents, an
epitope may include chemcally active surface
groupi ngs of nol ecul es such as am no acids, sugar side
chai ns, phosphoryl, or sulfonyl groups. In certain
enbodi nents, an epitope may have specific three
di mensi onal structural characteristics (e.g., a

Y T e o

whe



1) hydrophobic: norleucine, Met, Aa, Val, Leu, lie;

2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gn; 3)
W@ei0diT24Asp, G u; 4) basic: H's, Lys, Arg; 5)PCEBFINOE600219

t hat influence chain orientation: Ay, Pro; and 6)

BRI ST B0 S o e 8 RS s i

andxallasfgile afmlﬁaulﬁﬂmthé!f mRRE- Ald Lilkess. cl asses for a
menber from anot her class. Such substituted residues

My T tokipothAgkUefdcihliin tlfe%id%&n)oite @exﬁ?gﬁgt ﬁ%ﬁt@gd%lcaﬂy

t hat are honol ogous Wi th non-h uman a di es,
Se]ie?ﬁVG inhflaitere of blaugrre. é@ﬂ@rfbeswr foths thrplhevadle be[e@ 9Hdwn to
5  beldffel@BkiiNehe %ﬁ%%f cegrdi n ertain
“enbodi ment s Lﬁhgir%%%gt %I c ﬁfr eng%lf 6&?1?]1?161 e s ks
cytyeomm&bréﬂ eells /Eaioh Feorh dos ael flothalse fifefrdsBiiBAgdod K117,
i c.index o he basi s of jts_ hydrophobicity

T OBl e AP RV LF Fergboumda gredhaSor ceued e
thc(rd‘[&huﬁ&a,lly Vca ot tiftd thelioth:8IEFRE o(f tﬁerﬁ%ﬂne@?&ﬁﬁél grl.rﬁ‘snlln'%%nor cells,

1§ ; cysteine/cystine (+2.5); nethion
se ‘F“é(ﬁly (§&ert Gyfotogirity igityimphslly, f«bwzry thetrispdustion of @l\@pm)gemtors in
10 bof€HaRBw( r
" o| | n\g s(tf_;)h\ﬁz)te ;:H’e Cuhfl?%jgl ?ﬁ% Qﬁﬁar‘tté@f 9]?1‘:1%@% (myfi?%v)ﬁppressive
effgity paghemotierapguel ageats,p@dtim@la(ce Bentopokspan B@hd@arrow.
(-3.5); lysine (-3.9); and arginine (-4.5). [092] The
i npdre g asvoed efpetth énmderrmpausrpmrrammaaﬁjnqadsiﬁldﬁsxcdrﬁpnsmg

nferri nt eractjve .bi ol ogi fun tlon ona
°°‘%§ o%né“urs §f % él%tearsl?eéf ﬂ% %ﬁé?‘é?ﬂe 3 SPHOTHEY QROHITPYE e pipients.
artI Kyt.e BIO| , 157:105-131 (1982).

It ik SP‘ffétd“is EPVEE?GF]alP fherapeptifraeibodss pretigylprlyzifiadyman, of
15 on@6t MSrdBEYpdienthHh EHetc%?cgncf HecRQUPBRerAfthid eu‘ag %?e%tshﬁ“ﬁlmqgt cells,
a S|n1lar hydropathlc i ndex or score an reta

SCI%F“§?IHF¥%‘F“MP§1F’®QWGWOH@§,Wlevgﬂnglthe p@lducrt@ncdf SHdesofrased in

b X certa in e nts,

o S B M LM, o B s PR

mYP]ndJ};XPESSIW dfewtstd"f ichetBothsrapéiutic ldgf&ﬂk aﬂ&m@&ﬁlﬁ@igﬂqemato oiesis in bone
9 .t hose ich are in 1 are 1Included,

m’mo Yn W*‘B%Bﬂh ds ¢ % ShAtPRF L Ghis nypgtion or a

20 phdrﬁﬁl:dmﬁe{ll colﬂ'@@ﬂod &f thé se@br&pasifl&q OF 8liRdedddnt NG tﬁé Eset& Qe
the substitution of |ike amno acids can be made
cogPtuact P r firs AsheRts of 83 igvesttionjaithspshriufashirg of a medicament for one
or BBFt Gl éﬁ%la%ﬂeﬂ&%&h&&%@n@f gL&QAb%@% l'y functional protein

or pepti de thereby created is i ntended for use in

hﬁgﬁ%%%mgqgggﬁg?ﬁ%qsa%%{ﬁg Sq%hg%§se t case. In

certaln frent's e greates age
/ﬁgﬂﬁﬁph&llClty of a protein, as governed by the
W RANGhGLty of its adjacent anmino acids, correlates
wi £h Hts i munogenicity and antigenicity, i.e., wth a
bi osogi cal property of the protein. [094] The
f ol owi ng hydrophilicity val ues have been assigned to
th am no acid residues: arginine (+3.0); lysine
; aspartate (+3.0 1); glutamate (+3.0 1);
serlpg +O 3); asparagine (+0.2); glutamne (-+0.2);
glyg (0) threonine (-0.4); proline (-0.5 1);
alanlne (-0.5); histidine (-0.5); cysteine (-1 .0);
25 whdrethionine (-1 .3); valine (-1 .5); leucine (-1 .8)
i soleucine (- 1.8); tyrosine (-2.3); phenylal ani ne
(-2.5) and tryptophan (-3.4). In making changes based
upon simlar hydrophilicity values, in certain
enbodi nents, the substltutl% n of am no aci ds whose
hydroph|I|C|ty values are wi'thin 2 is included, i n
certain enbodi ments, those which are within 1 are
i ncluded, and in certain enbodi nents, those within 0.5
are included. One may also identify epitopes from
primary am no aci d sequences on the basis of
hydrophilicity These regions are also referred to as
epltoplc core regi ons. " [095] Exenplary am no acid

o . r
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conprises a greater or a | esser nunber of N-Iinked

gl ycosyl ation sites relative to a native pol ypepti de.
wa\eooblor42mked gl ycosyl ation site i s characteri zedI/bg20061@0219

sequence: Asn-X-Ser or Asn-X-Thr, wherein the am no

Ci esi dye desi gnated as X e any_amno acid _
W?}Seks\?o&gei"é'iéf‘gﬁ?y pqrg}?ﬁ%%tbwé&taw"%ﬁ 1 ViESToR BR0aRRrPIatscEnS
gro@siafidies to create this sequence provides a potential

S‘ﬁw site for the addition of an N-linked carbohydrate
0, chap Ad Aptersiisfinedanylaing dipst i t uti ons which el ininate

thhs: 8€q i1l LSt | i nked : )
o S R MR P LA D, D e and diesens
ang galtsrod egegramiouofls Md theik adncamdatiysterat e chains i's
ovi ded, .wherei.n one or nore N-linked glycosylation
T EE DA REPrS R SUum A & Be Riparirs 9! BecarppRRs of the
firgtragpeet dMthRahedtiend one or nore new N-linked sites are
created. Exenplary antibody variants include cysteine

var i1antFhWIRcE]this 8Rent@n iTRic@10aY St ShllRsit BEHIUES: f
delgft d frogﬁor substituted for aﬁgt her am no g%[ugiso the first

aspegt 4@ rel ative to the amino acid sequence of
the reference antibody. In certain enbodi nents,
cy s thepiaed epbedimenteraf thirdnvrmepu brewhemnctanieid by dhespenifisttion and

i nto,a hi ol ogi cal | cfiv nf ormati on
by e S P R bR PR AL i BBt s
cotppdiigsns, fopthody, had nsee phdiemaipgdundy St ei ne vari ants
havef ewer cysteine residues than the native
pol ypeptide. In certain enbodi nents, cysteine variants
Mdvgy bordirmgingrOutuhdbiveafoncy st ei ne resi dues to mini mze
interactions resulting fromunpaired cysteines. [0102]
Defiogiongi ng to certain enbodi ments, anino acid
substitutions are those which: (1) reduce
sus Cﬁmyl”bi_léal_lﬁ ¥ nio@oPpdl&t %QJ _Sieﬁved(fg()m raﬁgtufa@ed_ or unsaturated (but not
susceptibility . to oxidation, (3) alter binding
aroﬁ?aflicﬁﬁ?ftuysaft\bt?tegb PFRtAgpRtothal maychmisieat brsnched) oradytlayby removal of
on®hwb iR A 0 y £y ot her
e Rl 4 o st M e, g bR | forthl hopropy
butgh sppeph sadebartyl At brgl, pentyloheost, twilapestyh oghlopentes,1-8j ngl e
I.ple am no,ackd bstitutions (i.n_certain
o7 b Bl R 268 TS e BT o oy e
exemplarpeNomdent e dfinigibh LA/ IMTORGHE hpFLR R0 BRGE8ethih the
cert ai 4 odi nents, in the portion of the pol ypeptlde
Co%’ﬁ?%‘?“&g G Pﬁf‘?fs $OFPS TETei RIERRbl tséagted to as “cycloalkyl”,
“cyelggﬂ{ﬁgkg’.)’.“am{gnyogg;lﬁ@«g yle'rr‘o.odi nments, a conservative
am no acid substitution typically my not
subsg, aptd;all! el ragteristics o
the ref etl}lgﬁt%'3 g%gugﬁcﬁe%gﬁgog%ﬁﬁ %lee r It%l;?lﬁ agqﬁ‘g%l g ?&rrt‘étﬁa év,lél Lor
2, egpacaly hcgsonmpstselegtthfomdiald, byrbukyd nedtyl, teifhobréraethylemkthaxy, and
lix that occurs in the reference sequence, or
I'srupt other types of secondary structure that
character | th ef,erence sequence). Exanples o f .
cer t%:%ﬁt%g%rele ﬁ'é 83’68%%1[‘% Bt Vﬁéﬁf"?téﬂlé’r Bl ooy srbggted with 1 or 2,
espt@illyi1agipupd felecled RS RIS, H9@SGT, Inagkhl, difoB¥R '
P‘%ﬂ%]g%l %ﬁb pstSt ructures anégl\/bl ecul ar” Princi pfrgiégndhl@moxy’
eSPEE Bifght Shmeyl . W H  Freenman and Conpany, New YorKk
(1984)); Introduction to Protein Structure (C. Branden
and J. Tooze, eds., Garland Publishing, New York, N.Y.
(1991)); and Thornton et at. Nature 354:105 (1991).
[0103] "Percent identity" or "% identity," wth
reference to nucleic acid sequences, refers to the
per cent age of identical nucl%ot i des between at | east
two pol ynucl eoti de sequences aligned using the Basic
Local Alignnent Search Tool (BLAST) engine. See
Tatusova et al. (1999) FEMS M crobiol Lett.
174: 247-250. The BLAST engi ne (version 2.2.10) is
provided to the public by the National Center for
Bi ot echnol ogy Information (NCBlI), Bethesda, MD. To
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gD, 119G 19A, and IgE, respectively. 19gG has
subcl asses, including, but not limted to, 1g4d |,

wo 88/0742¢953, and | g&4. | gM has subcl asses i ncl Bdi/ng006/000219
but not I m'ted to, IgM and | ghe. IgA has subcl asses

i ncl ydi Slimted to, .1 gAl Wt hin
nat i \L/{%j 6 temcylc B‘Eﬂ gﬁﬂnshcé’g\??/e% 8? ﬁ’édozil‘f:ﬂ’é ”V‘gﬁ‘F]éﬂ)loé theripg
memyﬂsﬁeag&bupssegtepmaecms;eot 3,8 aNHY of NLlﬁa—ﬂ 1bM1dqnc1Jdes PELHLON
of W%ﬂ’z or nore anino acids, with the heavy chain
3- Eﬁ“% bav-rigdd-rerhydiapyeaylot- te@l@bmroti@pwmné aagiitp é,S-chomde
a@L 0bs 3¢ <Eundangnt al 289)
R P g S AR B el FRY SRRk ) b G oain
su, Stﬁ'aﬁd metha pmdodyner dereribed dbalt for relgiiona C%mydaiﬂ(}&
exhi bit the sane general structure in which relatively
cons ‘é’iﬂ\b@tdtufeda:ﬂnewb’f essgphemd sx(b‘%ﬁasz)edarrida WPt Eehbbytuédts @fected

rv a ons l,'s | ed.co ntarjty
e By TN b ot atylo- e ehC 1 R itorometiy
optibaillhalofsubattite@ai | a]kﬂ&&ycﬁhb}’l &ox! dn@dre foctﬁ%onyl

framewor k regi ons, which may enabl & blndlﬁg to a

speciHilégePiok OR8o” MEMNHENCE 8F BL.nus to C-term nus, both
Ilght and heavy chain variable regions typlcally

oNpU, SH fehﬁrﬁomrmz_%?% L or 3Ff¥ny G2, 3 & 9{?@
ccand F§4 © he 'CDRs on the h avyc%hgﬁ%nére re é??g 7L
Sylastippted CHélet@&MﬂF@eaW@sla deteherChDRstigmed ih ¢hd mgirter désatilbed above

fb@&£m55&8% jtoas L 1, L2, and L3. Typically, CDR3 is
the greatest source of ol ecul ar diversity within the

ant i ”b n Lt n certain

mstgacesLe égﬁ §HH§£§€%P?egﬁkﬁmgﬁgﬁPﬁﬂkégﬁﬂsF@g?%%bs

or raater t han .26. The. assi q&aﬂggan1no acids to

each "d SRR HPICLCHTE 8toup ’9 2igfP CCGB? olfF g theglutamyl o-amine
gral®fdfiicoinPBndbf tiaBiest affectdf thif n&@i%:ﬂon)ot%ﬁ%@ﬂﬁe%ﬁt@iﬁqereto during

Pr ot ei ns_ of Innunologlcal I nterest (National

thq syathetisipliaigompesne.nd pehsequeatly tsmoneble githgapstecting the remainder

f edonBEhAES lscBLQ

> 196 901- 91 f;@&e Srts e%ﬁ%ﬁwgﬁba phmat qicPhupsipglude

W@%bqnyl %Qbenzylnxﬁchbop;d,esemmmdp kdre@tabierby atlhelyil;e Alfhine-
ers t either.the |ight or,.

protfiatig el hFhS o el e L i e SHha gy beptide

syrfdneagrmmﬁable o dro8s, ﬁfdﬁ:hl: tefitionl Fbth@nntdig), ellie@lifed in books

ar i r n 2; one heavy chain. The heavy chain of
such as %?%7( 89;67 Hrestdompiggetiss, W oakbenah edivgie MhSrepdmanhed., Georg
Thﬁﬁﬁt\l’@ﬁg,%%@értc@@ﬂrﬁhnw@@ Uh& Prdosive b {Bgf n og%{[zaa}_%%ﬁ % ed.,

conpri ses one 1I a| n and one
T-Wortreps end Rt W@rﬁaiadse dolst Wiley &Sghe rix;lc ,emve Nailgdlew York, U.S.A.,

t h

1oFFLIRE L Kby RS %geff%%%e% b B havy chai ns

f a. Bt t f " I I

2 4] gAnﬂ%EiPe'uﬁ?a% g %18%} I & ans tﬁ% %}gp}tgﬁ tev%}:ileéjga}dgﬁglstered toa
fomeiin chedchlly :hEurhﬁa\fcyr AfRbdg @htm&h @}éaﬁe oPt thedgdeatid Rethods, is

onstang regi ons. A single-chain ScFv) fragnent
S“fgf)‘ﬁtﬁrt? eifect fEafinenifod the fg?ﬁfhtl@ﬁ shat is\the P‘amt@f Idé*@ ihstapeutic
treARBACCTREHDY @ “ElRXERP &£ b LOKBod 1R af Q) r%hgi ﬁél@&g %ne or mote of:

pol ypeptidée chain with an anti gen-bi ng reg
M Ex ehig%mg deielgpraensivd e canditibod. g,sarxastmgdts Si@ttﬂ@}ﬁﬁieﬂt n

det .01649 and U. S. Pat ent 946, 778
@ and?eho"%%t,hggggﬁ A E&r PR8I ESIRE 9F o %\mgﬁgﬁbff N abl e
region (one-half of an Fv) may have the ability to
recogni ze and bind antigen, albeit with [ower affinity
than the Fv. [01 15] As used herein, the term "heavy
chain" refers to a pol ypeptide conprising sufficient
heavy chain vari abl e regi on sequence to confer antigen
specificity either alone or in conbination with a
light chain. [01 16] As used herein, the term"light
chain" refers to a pol ypeptide conprising sufficient
l'ight chain variable region sequence to confer antigen
speC|f|C|ty elther al one or |n conblnatlon mnth a

~ i o~ . rF ~aAa A = e
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anti body agai nst ANGPTL4 binds to a peptide having the
sequence of SEQ ID NO 40. In certain enbodinents, a

woeuwb022uxi ng nonocl onal anti body agai nst ANGPACHEURI0N6600219

to a peptide having the sequence of SEQID NGO 4 1. In
ertain enbodi nents,. .a neyt.ralizing nonocl ona
ngti%%8§%3§§Fﬁg9uﬁﬁéﬁ*Eﬁn uﬂﬂﬁnéo a peptide having the
(45 equpdliein® fynipftednk B NQcofddBtiod.N certai n enmbodi nents, a
neutral izl ng nonocl onal anti body agai nst ANGPTL4 bi nds

Thcddidinds PR ifRnAGVihtiPsrpRgiaNce of SEQ ID NO 4
1 and a peptide having the seguence of SEQ I D NO 43.

[ 012B}e dopfoRhlisd ' i |2
Bt | B P Ty Ty AR a2 R IRACS: B0 Bl
t @ Wi cH nonocl onal antibody 14D12 binds. In certain
Weﬁbeg$néhg§m4neutralizing nmonocl onal anti bodi es are
proﬁid%d that bind to the sane epitope to which
nonotl onal anti body 15F2 binds. In certain
enbQdi nents, neutralizing nonocl onal antibodies
are ided that bind to the sane epitope to which
non nal anti body 90B4 binds. [0126] Certain
neut r{ Wzing ant i bodi es conprise a heavy chain
conpgl si'hg an am no acid sequence as set forth in SEQ
ID NO 12. Cértain neutralizing antibodi es conprise a
wheeavy chai n conprising an am no acid sequence as set
farth in SEQ 1D NO 13. Certain neutralizing
I’%ﬁf?ﬂodies conpri se a heavy chain conprising an am no

VV&QL@g&Q%%@BQEy%&nﬁﬁﬁg§ .th in SEQID NG 14. Certain
neutralizing anti bodies conprise a light chain

X sowpradly sepsamtetitnoydeilkyl sptoely eutastuset Cf drterodydoSEQ

- Lin_neuyt I .zi ng ant.i Qodi es .conpri se a
c@F§E%§%§ﬁ§Fﬁ§§§%%$1%?ﬁ%méﬂbéﬁ$%%“%£¢a55%ﬁ te as set
Y $561Q,h=Na-CBEQ: FHIN-MUopflignalleulisaituted @ alkal);iaad ng
ant j.bodi es conpri.se.a light chain conprising an am no
25 8?50%%& td E‘é"t%_é*’;‘?@fl of gptonafips teé%eti@arﬂs 0127]
anéDefelral, 1), dﬂ@fl!tphaih}il@1_ngkﬁ,mr|(@&q{e?e?o&ﬁﬂéﬂ a1 fholBax fRALR,
onprising an am no acid sequence as set forth in SEQ
an‘ﬁ pyliRof thexrompguads angfleicmangy 208 dpestes.ng an ani no aci d
sequence as set forth in SEQ 1D NO 16. Certain
neutrefired sagnnennilheithe Srse enppetiod ¢hininvetiop indhadenthose compounds
| SJ ' aci-d._sequence as set forth in SEQ
hmﬁﬂ hé%é%%ggggﬂgﬁkﬁgﬁgggﬁgﬁﬁiconprising an am no acid
1. seq¥émaey-gletasgt; forth in SEQ ID NO 17. Certain
neutralizin nt i hodi.e oppri se a heavy chain .
2 conpr? §Y°E eg X ﬁml%xﬂcﬁ?’ﬂ&é@g%ﬁé’_y’&gm&lﬁr RSPy sHbsSeted
phédyl; M ecidtly Fadheéxyl blghﬁu&ﬁl,igf" l@f%ﬁ%iﬁ%%hilg s@%ﬁ%@%ﬁ‘ﬁh& ,

sequence as set forth in _ I merize
chlgity cHReFREdbfseTe ponethosn tasprsiile whi® Hxsphenyl icersubgtituted or
haSTROHERS theNONs Lhodi #5LALE LChi e zed. | .
“Certain embodi r?% ,g?an%gggebl%%gfbglcgﬁoﬁephgﬁlﬁ B9 I%Y%I?}‘P@f’enyl’
3Aspesiif ;0al | y bi nd human ANGPTL4 are chineri zed.

Certain e lLary_ ds _for ' hi meric
3BantPﬁ%gfgé%gg§%%f3®?égg?rFggqggﬁﬂﬂgﬁﬁ;n Morri son et
4. al . BB YPr Obstihedt'id inABAE. or ACh ositSAS %elphﬁﬁy'ijgtdug&é vhich it is
%ﬁggerger et al. ( 1984) Nature 3 12:604- 608, Takeda
attacpeq) | (1985) Nature 314:452-454; and U.S. Patent Nos.
5. 6, 0755 483 i : n certain
enbodi%é%?g?gﬁgﬁﬁﬁ%ﬁg%ﬁgﬁm@%ﬁg#gg’are "humani zed. " In
certai n enbodi mrents, nouse nonocl onal anti bodi es that
specifically bind human ANGPJL4 are humani zed. In
certain enbodi nent s, nouse mohocl onal anti bodi es rai sed
agai nst nmouse ANGPTL4, but which specifically bind
(i.e., cross react) wth human ANGPTL4, are humani zed.
In certain enbodi nents, humani zed anti bodies retain
their binding specificity and have reduced
I mmunogenicity (e.g., reduced human anti-nouse
anti body (HAMA) response) when admnistered to a

. . - .
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a light chain conprising COR1 , CDR2, and CDR3 of

15F2. Certain neutralizing antibodies conprise a |ight
web@sn7eenpri sing CORL , CDR2, and CDR3 of 90BECT/US2006/000219

Certain neutralizing antibodies conprise a light chain

onpkising at,.l egst..one CDR of 14D12. Certain
&%euﬁ%g ?Z %lddﬁ%aﬁ8avgs comprise a |ight chain
OB onpthe SoMGowdid ib £apite) BHe&hly :f, lﬁmgs%,rﬂiéier&_s%eaauy a C,; alkyl
dl.neutral,izmg anti bodi es conprise a |ight cha

CHRRA ST ddiqdyhsttetone CDR of 90B4. Certain

neutralizing antibodies conprise a Iight chain

condPiastaly aomponsd havieg OpRaepfumbeDdpthe@elestaten is preferred over a

b @ ' i rise.a light in
B AP0 AL SRR AL oo o
featuugs tead ¢amprgnd hbvibpiberbac ohthe f@eures illghherallyatslt in 2 compound
rrsing at.least two, of 90B4. 2. Anti body
thi&gs roisged ?6?3‘16'? C?W??é‘ﬁ%é&' %“'é%tof&i%nt s, an anti body
against, Al L4 is of gny isotype selected fromlgM
| gD_,Sn“ﬁ@R‘f YR Rf o @157- }r(/i‘f”’é ef'e 89:h (rtboar repraxclugipe list) of the
coﬁjpbhﬂikgdif dﬂgﬂllv&ﬁion&wgbéfohﬁecpgrh&bﬁo%&c 'bﬁs(%% @O%e] soditin
certain such enbodinents, an antibody is of ‘the ’
PoEsHEP e cplgigm hydrepige) of giganic baseh (@4 ethhmolgeint aliethanolamine,
anhedi ant i inst A L4 is, of th M
R e B e e BB e iy Rpgiayh &7
caipypxyfl goups ot dsse fgivied eiheh gidRganicracizle (d. gihpde Bl ERoBsomic,
.ant i bod ai nst. AMGRTL4 is, of  the 1 gA isotype. In ,
sl b Sl R R Ris s 9, &Rl &8 Pectisfprppignic, oxalic, malic,
madid) @a&ﬁﬁc, b@ricObr thi@AZ.acdh 68 hikahdd of RRRALITBAL Seid@Rch as
%Qtiggdy.qgginst ANG PTL4 conprises a human kappa
m ag\ﬁst _fE’ﬁlﬁii agﬁaﬂfgnﬁumeqe@gfong sqbg@gjceldéavgen@h@omc sheh as
chl@ﬁibteﬁi.eﬂes%[feﬁig LWHE [Hh?enes%ﬁofi’i@,t xlﬁt?ﬁg%leﬁl%%ifg N arﬁd\%ltlftﬂ e
conpri ses a nouse kappa |1 ght charn and a nouse iaG
napfithilegesulfvaisy yapbiaianedidilfobudinfl iselthtiandd dpHitaknfQd¥Bhic) 4hd

i enhadi nents, an gnt.ihody i s dified to alter
car} eorggf%ﬁlﬁragﬁgfreic go %Frgﬁé@tafl%‘gfm ?‘{"’r]fES ot g%é‘?ﬁn%%%’ reWes,

coraponods.fSuekl sA\ biciaeltrbh o RGSRIES pREMARLAGEHS A Q¥FhbIR Acids and
such as increased stability,

unnpdi.fied anti body, ‘ 0 ¢ _ /
base Y RHERIE 4 i theFoginpERedt Foprid sfdiracwlsspatially with an inorganic
acid, FOMNAGROhFdrbShidRR alt. € -, U S. Patent No. 4,1 79,337).

In certain enbodi nents, an antibody is nodified by

i nkhOGreblrafs i i g d o certal n
emgg??re % St?&haﬁf tgg F%g%%d? g? &rrlg gi??t quj(f?%{)%. tléz.{s tirévrelnﬁ%n fe}h%le process
of @isyevssyipminvolveseme of steps aiptoa@d)i body, e.g., by altering

h type. |inkage, .and/or position of
1] or DA SRR e AR R o SReBli eeendagghe formla

‘gfzggimpnts, an antibody is altered so that it is not
. [0138] In certain enbodi nents, one or

"W hoee gﬁ:ﬁ?@ﬁl noieties are linked to the am no acid
backpone and/ or carbohydrate residues of the antibody.
Certain exenplary methods for linking a chenica

ot itpphestoy ot diegtrr, gipidalyoetith dreglbcnayinntio: drbOSR!-pictdcte@thwith a

u&&ﬂgeﬁ%%n:§UCh nf%ggdslhnclude, but are not limted to,
ACYICarroH $85RP O%) kyl ation reactions. See, for
exanpl e, EP O 401 384; Mlik et al. (1992), Exp.
Hemat oL 20: 1028-1035; Francis (1992), Focus on G owh
Factors, 3(2):4-10, published by Mediscript, Muntain
Court, Friern Barnet Lane, London N20 OLD, UK; EP O
154 316; EP 0 401 384; WD 92/16221 ; WD 95/ 34326; WO
95/13312; WD 96/ 1 1953; WD 96/ 19459 and WD 96/ 19459.
In certain enbodi nents, any “of these reactions are
used to generate an antibody that is chemcally
nodified at its am noterm nus. [0139] In certain
enbodi nents, an antibody is |inked to a detectable
| abel , such as an enzymatic, fluorescent, isotopic or
affinity label. In certain such enbodi nents, a
detectabl e | abel allows for the detection or isolation

o a1 e - T Y T LT I T
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one reactive group. In certain enbodi nents, an
activated derivative of a water-sol uble polyner, such

W@200pBA249 s created by reacting the water-sol ubC’EUS2006/000219

pol ymer with an activating group. In certain

enbodi nents, an activating group may be

nmonof unctional, bifunctional, or multifunctional.

ertain exenplary activating groups that can be used

(:b link a water-soluble polynmer to two or nore

tibodi es include, but are not limted to, the

@pmﬁng groups: sulfone (e.g., chlorosulfone,
ginyl sul fone and divi nyl sul fone), nal ei m de,
sulfhydryl, thiol, triflate, tresylate, azjdirine,

W3S 3R elediite S5O, fich gt Shlpiince bioymipe, 42 ShBRATHRNT SN e, alkane-

or@Rfideviadulfy@até Such¥Ph %!tﬂa)ﬂe-? Eﬁﬁbﬁ)t@&ﬁdfﬁ% qaelli%gé—f)h-}(ﬁﬁéle—,
foorextended periods in aqueous environnments at pHs of

4-niggbgnzene-H-ehlprebenzenq, erehbrgimebenrisocilfermts esprcipiibromine; ot
eri [ l I | e.,S a

Gt 1oty B hPERDy R AR Il B P RbES g il Bl
gﬁlegyéﬁ. Certai n exenpl ary honobi functi onal PEG

Wderfvati ves include, but are not linited to,
PEG.bi s- chl or osul fone and PEG bj s-vi nyl sul fone (see WO

3312). D. Certain nethods of making nonocl ona

hqdi es 1. Certain hybridoma nmethods [0146] In

<@ﬁ»» enbodi nents, nonocl onal antibodies are
prooXced by standard techniques. In certain

nts, nonocl onal antibodies are produced by
hybr# dons- based net hods. Certain such nethods are
knogﬂ.to hg%g skilled in the art. See, e.g., Kohler

whte thp 15 b 995\ Nat ur e 256: 495- 497; Har | ow and Lane

or (td 838 e tat BRI RSnyl LarbBRMS QLR i
,Spring Harbor%LabC)Slr_atorgj,@{(f‘tgﬁ{j(%npr?ﬁgLe rgg,ééé%ng%

R pertedrch wilien agvtotiideiths formubui t abl e ani mal, such as a
nguse, rat, hanster, nonkey, or other mammal, is
i mouni zed with an i nmunogen to produce

RNt ¢ YBYy- secreting cells. In certain enbodiments, the
anti body-secreting cells are B-cells, such as

Orﬁiﬁﬁﬂﬁ?§?%§ or splenocytes. In certain enbodinents,

(23) Y "REGINE @ RlideBtidk of thlfBulay MPhocyt es) are inmmuni zed in
vitro to generate antibody-secreting cells. See e.g.,
Bor Pebdck et al. (1988) Proc. Nat'|l Acad. Sci. USA 85:

HY995>399901 0147] In certai n embodi nents, anti body
sé@réfing cells are fused with an "immortalized" cel

lire, such as a nyeloid-type cell line, to produce
hykri doma cells. In certain enbodi nents, hybridoma
ce that produce the desired anti bodies are

id fied, for exanple, by ELISA In certain
embodiywent s, such cells can then be subcl oned and

cul Fured us ing standard nmethods. In certain

enbodi nents,” such cells can also be grown in vivo as
wheredf 4 89, WusmwOs in a suitable aninmal host. In certain

enmbodi nents, nonocl onal antibodies are isolated from
oL FBPRYSIFR cul ture nedium serum o r ascites fluid
with $h BgtiSdaB P&kt ' Lo : A Qids

o o O R A SRS, Byl Mcicd
dwh$ﬁﬂﬁﬂ@ﬁﬁ§xﬁﬁémt%€ purification of nonocl ona

anti bodi es according to certain enbodinents is

provi ded, for exa nple, in Harlow and Lane (1988)

Anti bodi es: A Laboratory Manuyal Ch. 8 (Cold Spring

Har bor Laboratory, Cold SpFﬂ g Harbor, NY).[0148] In

certain enbodi nents, nouse nonocl onal antibodies are

produced by inmuni zing genetically altered mce with

an i nmmunogen. In certain such enbodi nents, the mce

are ANGPTL4-deficient mce, which partially or

conpl etely | ack ANGPTL4 function. In certain such

enbodi nents, the mce are "knockout” mce that |ack

] o, Y o R 1 - AR 17NF""T=1 A T
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enbodi nents, cDNA encodi ng both heavy and |ight chains
is present on the sanme vector. For exanple, in certain
wepdveni74rent s, cDNA encodi ng scFvs are cl oned iPCT/D82086/000219

with all or a portion of gene IIl, which encodes the
1 NO 1age, coat. protein pill... In certain such

@gmbd%W§%%g%?q?%(kﬁﬁ GERR Pfgﬁﬁgm?ﬁ% expr essi on of
t he Fuplll fusion on the phage surface.

WAW eFngtiyely, in certain enbodiments, cDNA encoding
heavy nhaln}{or light chain) is cloned in frame with
all dor a portion of gene |11, and cDNA encoding |ight
chakn (or heavy chain) is cloned downstream of a
sig sequence in the same vector. The signa
seq e directs expression of the Iight chain (or

heavy chin),into the periplasm of the host cell
t he,heavy and |ight chains assenble into Fab
or rg&%gn?%émﬁfiernatively, in certain enbodi ments, cDNA
witncBdionghihead 1o @had soniting BNhegBgdi ng |1 ght chain are

present on separate vectors. In certain such
e oginéhts, heavy chain and |ight chain cDNA is
wCl ore

#§é@mnately, one into a phagem d and the other
i Nt a phage vector, which both contain signals for in
vive® reconbination in the host cell. [0156] In certain

enbRdi ments, reconbi nant phagem d or phage vectors are
i ntyoouced into a suitable bacterial host, such as E
col n certain enbodi nents using phagenm d, the host
is i ted with hel per phage to supply phage
strugtural proteins, thereby allow ng expression of
phage particles carrying the antibody-pill fusion
whsregt i0n on the phage surface. [0157] In certain
Orﬁgggﬁgpgnﬁghx?synthetic" anti body libraries are
cConstruct ed Using repertoires of variable genes that
opaisrelly Edllotvad §ednd bt MbieldT stebOb) eX@PI €, in certain
enmbodi nept s, , i ndi vidual gene segnents encodi ng heazy
®or 15 YHt NehBi-ha-gfugarpyl pr HFok 3. v-glegmalelyexldn the campound prepared
in §t&f @P !@l‘effro@é%ﬁ@g e @Hl% B 5 Rhe tcfl]lrt%eag{lse%lc B¢ quvenﬁo to give a
erbodj nents, additi onal sequence diversity can be
compeysiRfdbelfifshaspeatioé ttéDRsentiand possi bly FRs, e.g., by

err o] Ao} PCR._ | n certaingsuch e di nent s,
© aalty ShatRabe aabBoGR{URL )Y £D PR PEbEER prebrooms,
O-@P@O%%ﬂ!?‘@ubtmﬁﬁitmheﬁwhﬁllﬁ@ty' Ih_mit[léjtbalgﬂm h EO&EB%@ \Wllere =N-OH, or
_ Lments, "na ve" or "universal" phage display
_b$?%§BWF8@Yﬁwﬁmﬁﬁﬁéﬁpﬁ@ﬂﬁd as described above using
dipucifeh&ccpFhnfl LOMLACH MhiAEH HokE doAhiR | h.
( gnbodinent%, t he uniﬁnun[zedﬁgﬁﬁﬁgﬁﬂ%%ggfHﬁﬁgﬁﬁkbﬁi%r
(A2 er tfahncasmrnyat iermeno-"qr dingiet degstepfymgahetappamd to prepare the
&ahhggakugﬁlggg,gggstructed as described above using
nucl ei ¢ aci %ron1an i muni zed animal. In certain
() enb betinirervt ®lt of He domponid petpasd Rdnyios s@ph@aie). r at
nouse, hanster, or nonkey. In certain such
enbdble srediihg matdiialsdow die bsocadsf bﬁg‘gﬂb &R AridileAN t@t_fcaptc,‘p@des,
i nogens described bel ow. [0159] Certain_exenplary
OPQHETT‘PT@Y@P BP- Forratieatisd; asiepalhrragiectad aiphaghutans aminesangdrvth the
cysRuRi shl RpfJtQmL ot Ahi |
T oo e et L ALioRONIES e Bh FA P KR LY
conmgrtnel nethady efpeptidd sybthasis well-knam tvhreplooSyfolBary skill in the art.
(Martinstreid/ Muni ch, Germany); libraries from Crucell
(Lei den, the Netherlands) using MAbstract(r)
technol ogy; the n-CoDeR(tm gab library from Bi ol nvent
(Lund, Sweden); and li brari &S~ avail abl e from Canbri dge
Ant i body Technol ogy (Canbridge, UK). [0160] In certain
enbodi nents, the selection of antibodies having the
desired binding specificity froma phage displ ay
library is achi eved by successive panning steps. In
certain enbodi nents of panning, library phage
preparations are exposed to antigen. In certain such

. e - o
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portion of the variable regions, e.g., CDRs, of the

heavy and/or |ight chains are repl aced See, e.g.,
wolasom2¢s al . (2003) Nature Med. 9:129-134; BreRKS2086/000219

al . (2002) I\Iature Revi ews 2:52-62; Kang et al. ( 1991

b e ReRBRe et bRt PG e oRsol i Tar SRR

S- pﬁtdc&hglgxe @hadﬂi&@ﬁ:@ cHpES By TRRDGE @&aiungafgrl%%&ﬁ r#tl?l@tthen
eci f| bi nd human Al TL4 (inclu
dePf qrﬁxanﬁda bpagidelrést Eﬁaﬁcaﬂmm boditested mp@édlsabﬁa@lmat in an

aclRHAGs c oyable “pto up bu
r ea?:ttEi ) %ﬁhﬁuﬁrﬁ rgAmNbé%%g‘?&gdrl@ g@b ec?ﬂjﬁl os(ugfé]I % t?cuﬁg gto p but
nog pieng eshugl 1oj rppglovd my@anmaapmteemhg)g:bﬁpl’dpﬁomﬂl@ fin E%PRERe of a

nouse nal anti body
s Bl G e Rl FEor e oo o ot s sieh
trlﬂlktabmsmaﬁﬁﬂdlfc&ﬂct 4dd) i ﬁ&na\ll@r tohtht BRsERS bf £doRiechidukl 28T €
| ect n certaln such _enbodi nents, the |ight

i fpreTSie: b EGruerEE AHMGOHmel: Ghes 1o brdhod anisole snd
thivhsdiddled ph&WLS of a a. alkylsilanes suc
e A ROt s

antlbodl es with the desi’

as tejethylsilane and tiladpropyitilecs andrsilane pml;mmns ach hbpdi@s:thdhydrgiloxane);
andl QEaﬂ%@hx@%%g%l{; S%Qjebl ndrleag% 1? gt f Irga:c% ccagirgitdla%dgérgslegce of
pokyfmﬁljyﬂlﬂhbslpxdnh)e The 8\d¢p@iicttdd ;Qfm@e @h\R s olHESEom the reaction
Of(}'nagﬁ-‘ tlbOd%/ is conbined with a new repertoire
HOP GhEn EHETHEt AAEamPless dPnsicwor P olan solns pebichs 2
hya’&Bédﬂ%ﬁ ¥r & &h&el ect ed fromthis first round of
shuffling. I'n certain enbodinents, the light chai n of

t he Aoddnginad SEoABA ke S
with a new rtggég)gt oire g}?& ﬁﬁﬁ% néﬁtéierlgy %5 i ?ﬁﬁ%mgh g Whrcinyl
D-phenylplpeine shapitarting peptide éqrraedm&fef pfihe yompeurﬁie lo atieslvédtion) using

I n.cer
i S R0 L AN B RSB i g e
est@:efelmp}gdyhmﬂiyhacfsltemsd; amcbmpdengﬂglﬁiw £k ok e then
avy chains fromthe anti bodies

N ST T P SRetTeIe hoh icbeT esvrad acingied Torias | &

N-EBgléFbitcRNd e B Py SeadBBABAL n!(if?ﬁ’ -
c]egl)?edcant%ﬁen blyflra? ng s eg\?%}'%lg%ﬁgtn dfefl ni tgd(é}?eé{ﬂ

carbediignifein anprirew 1, 4-diosenc & nienBodyientsbom - ghemeaad

o | t t
bgfézl%rg%:s?f%f -N%Sfﬁ%%%#? uﬁ.lg-?cije espe ur astsolgfr:J] 1% a%ﬁ%% ﬁeﬁa ydxofuran and
adc@dtg@@l scrlemrtrsofoff (tapkentdﬁ&d‘ryia -Ledystpina yndreiel§thmine in water to give

einz 00Y o gr?zgrg?%%f nuc el %@grln%hhzjnphqﬁllyllélféelrd@eygr%cys‘zllepThls is

acﬂ@ﬂb@ﬁﬁ ﬁKEN -Bydr&ykstdcinthide %a@@ﬁ%ﬁﬁé&%ﬂ%ﬁ}%ﬁﬂ%&fie [Qhe same
intro Uce rmtatl ons into the nucleic acid

WA ASPY e CPRING PatwsER thety-glureming and cyrting togﬂd:e@ﬂfbequ in

o odgjeﬁij 5: Jéf Hﬂ{}? %lualf Yl“%?? ok r ec%%?gl_a Sten?yl %e&’qhedgglyf’ﬁi

70] nDnocIonaI od

pr o%lldﬁ% ygérlsg%% %ﬁga © etne cﬁlﬁr PEIRELORE SR ghodi to Ej}/“§ate the
Y- ceﬁﬂa@e’hgroup of the §hiiarhi6 Acid hiid e tieadyttem chrb PE6L e coupling
ma Hs € %Cld encadi %} noclonal ant i body chalns are

AL &% Pedhash T WRISh Shsi aibine PheSHEINcie|coupling 1 performed
first Rlldive@ by touptiag baikk :&uhadis r

fron1ce|fs g&g%e55|ng thg e5|§%dE%%¥§%gg gd%ﬁg&lgmmme

mature B-cells or hybridoma cells, using standard

nmet hods. I n certain enbodi nents, the RNA can then be

used to make cDNA using stapndard nethods. In certain

enbodi ments, cDNA encodi ng- a heavy or |ight chain

pol ypeptide is anplified, for exanple, by PCR, using

speci fic oligonucleotide priners. In certain

enbodi nents, the cDNA is cloned into a suitable

expression vector. In certain enbodinents, the

expression vector is then transforned or transfected

|nto a SU|tabIe host ceII such as a host cell that

I . ~ i o~
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art for predicting whether a peptide segnent of a

protein is hydrophilic and therefore likely to be
wexpodset4dn the surface of the protein. Certai PCHUSI006/000219

al gorithnms use the primary sequence information of a

rqt ei;n to ke suc redi ctjons. Certain such .
e B ep R Dy Al R S S Chnehpsplsction of the
-tap ode N49BdnzloRy @b [F RN Yor-Yo B0t
: 78:; gxyg%ﬁ)g 28, or Kyt e%gr%%l Dgg | ttylge (195?.‘51)&‘\![]8.O nl,l\%l%e used
Prgyiged thesreashrysyligsoup wimeiglyreae ke Apitaieyiaf giile lehvisg thegemainder of
th¥ G.Lled A ¢ forypredicting the, .
0 ol RS ERBEL Ll S 05 80D B SELEH00, D
mgletroingst. dhs €ubaragl-Ofo-(Heezyogtabomyl) Sepgluangl-S- (ttiphenylmethyl)-

Qark] et .al . (.1982 t. Progranms Biomed. 3:163-

=Bl R Shuindt® IR hv R s BB G rPLEme) e Rscpenyl

estf js rbabvaeNgigalyschath A0eods 5880 o (1LANRIOBN Foll RN by acidificati
gche y 47:%2-2?6. Iﬁﬁkertaiﬁﬁéﬁbodinen?g,opeptﬁgga&ﬁamon

Bi .
tos*‘g%‘f’résﬁ{!‘]go? rathedY e (predrercathons)-+ orattmylyr (riphearithethyb-
L-&ﬁ@ﬁﬁf—ﬁf;ﬁeﬁ}}lg i 4 Qn REd GXRASEL1OPLd %@teﬁllé y %@%G %%e a
ns. | ff n

protéin, nay be sel ected as | nmunog

Neelpergyloxpmtogyrbntgutaapl-f-(ripnogerlgdApeyssesl-p-phengglycine is
i Hodi ment s,. '
NI BECIAN IR s 0 L DS

n . .
g oglpgne) in
tO]fSlem;Fu emd he OF-o Fr€Qzy 1Bk PaIbdnyl)-D-y GRItAra}1 .- El’@ﬁ?ﬂhﬂ%ﬁ&t%flglﬁ&e can be
|nnug§qgglco ri,ses a fr%%nent of SEQ ID NO 2 from
PIrEERLRJ Vi Bepragespethgfe1utBgthern certai n enbodi ment s,
an i no eg conpri ses any peptide of about 10-20
c ont‘?%u tdeR AY atlvdre prergradrhysirailpe npthods,stardeg feom thegmino
acidf, oPEQn s ifh & i .
pﬁftide ?%Q%£|ectgﬁh§§§%8?2ﬁ|, %Fgggggigﬁﬁéﬁﬁﬁ%%%nic.
It certain such enbodi nents, a peptide is selected

niifTatods predicted to be hydrophilic and/or likely to
be expdsed on thesurface of native human ANGPTL4 in
suélt & O-phe@ilysihatre (4-EBPhak Yolptid ﬁr(%y&%k;g%%h}%g&aﬂ&
éu ta%l? |nnun§§§g|c peptides is provided, fo . .
D- 5{%1‘?13?/ iglycig, g rylglycigg, are(cogpuyciglyrarelablepr esolved frinpand in
soPLaeils Qb i i i 2 :
AncEbr b el D e OB A R b B 1ol by oy o
thevmethatls Igtewnsfof telresoByion g addamobeids.Labor at ory, Col d
Spring Harbor, NY). 0178] In certain enbodi nents, an
ani rhhkn,iis stepnfalh theabliolakd dmicnofi theidegre recrt phepiitt: iOilkymE@with
su%ghﬁ&ﬁ§%§l In _certain enbodi nents, an adjuvant is used
5 |ncrea%éF?W%§iéﬁ#Tﬁ8 gi cal response, depending on
Lt he host species. Certain exenplary adjuvants include,
but are not limted to, Freund' s adjuvant (conplete
d i nconplete), mneral salts such as al um num
dr oxi de or al um num phosphate, surface active
tances, chitosan, lysolecithin, pluronic polyols,
ol y'ani ons, peptides, oil emulsions, and potentially
usefdl human adjuvants such as BCG (bacille
wheia|Inie b tiser lehieiig rpu@icth GO EMBERNA BEdMihe) B RAbYERall Ribstituted C,
kcert n enb%g;nents, the i mMmmune response to an
2% AT RO\ EResulingte sugh sepmptang-rilvesgamsthane, kanretre.dldtobigne-,
4-n&e8HRhidAg-, URBIHBEARQQE R, h%&ﬂ&ﬁéﬁ%negﬂf&%gégh&aug%&%k %
or "carrier protein.” Certain exenplary carrier
Prepristties sppromsistaliceallfued gemidadthis is whtredienty ddeywiginghe ghutamyl
| i npet henocyanin (KLH), tetanus toxoid, diphtheria
toxoi d, oval bum n, cholera toxoid, and i mmunogenic
fragnents thereof. For exe #ary gui dance i n coupling
pepti de i nmunogens to carrier proteins, see, e.g.,
Ausubel et al. (1989) Current Protocols in Ml ecular
Bi ol ogy Ch. 11.15 (John Wley & Sons, NY); and Harl ow
and Lane (1988) Anti bodies: A Laboratory Manual Ch. 5
(Col d Spring Harbor Laboratory, Cold Spring Harbor,
NY). [0 179] In certain enbodi nents, any of the above
i mmunogens can be produced using standard reconbi nant

Y T L
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an anti body agai nst ANGPTL4 is determ ned using
"sol uti on phase" nethods. In such nethods, the

wheweniegs or affinity of binding is nmeasured fBRCT/ES2006/000219

anti body-anti gen conplex in solution. Certain such
known.t ot ose,skl led [n.the art
a“ﬁenr %gmf*‘& @St%wg 6? r%ﬁﬁ%ns ba dpre 4R Wth'- Histamine is
upxarkdted. on assay, " or "Ki nExA.' See e.g., Blake et al.
(1996) J. Biol. Chem 271:27677-27685; Drake et a
( 20 1oﬁm}a|the @Hé}ﬁ@t@&b Eé%dggs cﬂéol(rgcpﬁ'ipaaslowﬁign %'fggg&g‘g ba]se (e.g. an

ol id phase" and Kin sol ution phase”

H‘E’ megq RE dktfvgicninmstal hydseridmenbendto hmhtblon:tte,rﬁtmsphamg ot alkoxide,

(BO|se §E§HBF% Sngﬁﬁ ?%%lﬁwéy% %@%%%ﬂwk%%n&ne

1 %mnmbmgclk Pridfuckc-Grenb I(IDEU)] gnaﬂfel lke) iy anut@ld’@d)Neht/ @lgent

d r_gn multinmerizes is
lﬂe "“ert"gﬁ "‘ydégl S‘d@t ??3 % @ 8’h BWé%ng%tﬂh%ethtrrfueleﬁ ai n
2-iehbaRraaso], 1,DQ]1rH&B§)tva:§ﬁE@"<>r %ahttﬁoma@tdtmlkh&g% EinOhe
e binding affinity of a mu Itivalenf antibody or an

ﬂ’iaprtq Wisey thersabstigied benzrl sreup i eddedeivaishlly in @X@@ﬂ),wtndcolnﬁ reaction

RS ok ko 5 O SRR o s i

copditiensraeaithioyisé of520Dretakydadfowin id Oratel/hmt ad :!ﬁﬁoxnlnﬁlte@&éd fldexcess
t the binding affinity of a n anti-ANGPTL4
Ofgﬂgﬂg%ygﬂ’gmabout 10 7 M about 10 8M or about 10 9 M
certain s ments, a n_anti-ANG
PTL aﬁf% SAPTREPE HRates ‘gg thopgh Hivwey valie inesmpdiate
prdfeion @f the, gt FIONChox as Wl QOB MNBhLY I8 ae!vz?glong (thgestlegdf
In certajn enbadi nents, binding affinities of less
depandine pg thavgtate of the skirvirg #inatitlnif the peiftidons propared BOCiphd, it
maSI Be ARRAUL opdlis{é%ect)gﬁt&ﬁ ggﬂfﬁ#ﬁmg g% tlt ter%ﬁoe € zﬁkylat?jond If Iglge

affinities from
cystaite selfabitem, endgthe esterifgtion afn&mnt yﬂhﬁﬁptﬂ]}&ﬂale @imilar to those that

ST e

errbﬁ1 R%% g cIo ant|E y that was raised
agai h¥fPs ?8 %egePee @HqﬁgpdgﬁéﬁﬂtPB“%?%HWﬁ@neB
ﬁmtﬂkﬁuﬂmwnANGB&bﬁnaﬁbaﬁﬂgﬁ&hﬂwmméRﬂﬁhﬁe det ecti on

nmet hods, e.g., such as those described herein. The
ability of a nonoclonal antibody to bind both nouse

nd human ANGPTL4 (i.e., to denonstrate "cross-

activity") indicates the presence o f the sane

pitope in nouse and human ANGPTL4. In certain
( odi ments of detection methods that use denaturing
Zconditions (e.g., Western blot), crossreactivity

ndi cat es that a nmouse nonocl onal anti body binds to '
Fa thepratral amppe peid abthe dipepide %fas@eaﬁ@le ﬁISLaﬂN@ﬂfzthls

mv&{hoﬁ efddahd F&ﬂﬁ@ o tﬁ&pﬂéerﬂgle(ﬁjﬁ} g&ltv%&ﬂ) fﬂ)é:%} Séznthesis

non- denat u i'ng conditions, Cross- reac IVI

t hahl@a]g@%ﬁ o'f%o(lgr tgﬂg 32 %E P9r991¥ne9 bndlsl'mI &hotds gczgtlose used

epl tope | near Con
for ¢hsi Allypeipn |oﬁ thmp@ildﬂ dr huamuém'ﬁ’e%n%/tﬁe cc(f@[tﬁ@bﬂhe vatrious

D
amin nﬁgg ftfoerthe ? ]él%'g%P?Lo | nag 13\[,6$ﬁ]6%]%o§n€.8%%6:ﬁg#§|r fourth aspects of
thisditeinBonlyhald b1e6l Be perSorhida ﬂbﬁr lsfdiREmBYh 0BG BbseAitHERE Lh Rfe.
assays. Certain exenplary assays are described, for
exanple, in Mrris, Methods in Ml ecul ar Blology
Vol . 66: Epi tope thping Protocols (1996) (Humana
Press, Totowa, NJ). For exaqPIe epltope mappi ng may
be achi eved by gene fragnent EXpressi on assays or
pepti de- based assays. In certain enbodi ments of a gene
fragnment expression assay, for exanple, nucleic acids
encodi ng fragnents of ANGPTL4 are expressed in
prokaryotic cells and isolated. In certain such
enbodi ments, the ability of a nonoclonal antibody to
b|nd those fragnents |s then assessed e.g., by

oy v e
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prevent transplant rejection. See, e.g., Gura (2002)

Nature 4 17:584-586; Brekke et al. (2002) Nature
woMbONM24P: 52- 62. Furt hernore, over a dozen ane¢hUus1086000219

are currently in clinical trials. See, e.g., Brekke et

al . 2 evi 52-62. [0194] In certain

e RS S oy B Gl Piieteiconitke wipniyids o wtmapeptide
[W(chhdihdﬁé’en&ﬁrnﬂlésﬁhed bgrahya&&hhrﬁéﬁtql%mcl Sighigy :ﬁ%r‘fﬂnﬁh%"f Bl NG

an effegtlve ampunt of neutraI|2|n% anti‘body agai nst

S-WRpapreEtgd PeRfide &g fhgu%w@ﬁb%fd?rﬁa@ﬁtf@r stepgip hod Sy allglaporoef qetdine
Iz ﬂ(gu; dedt | abol i sm
priaine et R o SR
(a-’ﬁb\a eeetledinpduarit icbading s artstorANGRT bithe Fornads Z.8(OH),.

enbodi nents, nethods are provided for treating a

chr dniopticnad mepl &), b N‘@mt&t«&h&begﬂoﬁpﬁoe@ﬂ@rhp&d&f the fourth

terl an, ef fective anount of a neutrali zing
L OBl &1

fvga eEssed 40 PFBTESH coppoyad gt the st aspect of this

mveﬁtlsm'.)bﬂ ffysméhod budiable T8 ROV S thel aﬂﬁﬁéigl%tecgﬂ% %1%{16 tH®PHoes not
(o40)

ted to, disorders that can |lead to se
alsﬂ)?g'@?tlﬂi"’pﬂeﬁﬁiﬂdér ¢fi the metcwlg thgiendly by ﬁ@ﬁ@lmllsd@m seroag cid, such as
mﬂw&s&e@@i&éb a8 flnat)ﬂ 8&@%@5@&% 8&1}?? %p% di sorders of
ncl no

l'ipid rretab0|sm ut are I'mted to,

th t i de
a Qﬁg Gt %@%gﬁ tﬁé’?Arﬁ uggryéﬁ} At er e?%)der%qu;enuonwgerenisl

i ncl u Ing nduc
ang|Yus €€ is r¢angtd ceid Hyylmylamuglqaﬁo -(piiibAally abisseifeed CAuGHd

rtrl cerl denm a C ocki ng
by QR o A SR PG e o BuC o bpBRe A adksepred
C, hgd.k)ﬂ)’ tIhé oyt ik dPIoaBy catliddCRe B Eéa@lﬂﬂrﬁhﬁgﬂﬁ%?droxylamne in an
tlrl gl yceridem a, retinoid-induced
aqwﬁgﬁ lftpéq (9E@qag§é%}foaconéqnpm { Wetsemissthlcerganic solvent such as
temmaﬁ&mmh%&,&&ame%faw& fam | i al

hypertriglyceridema), acute pancr eatit | s associ at ed

Wi t | o LN ndr
ey Rl bl (5 30 R Bt SO B AP B igpention i
esterifed did i witenyls df‘syrpé)abﬂ cﬂH c;i;mmﬁad (if fhﬁldﬂhlcﬂl’igdéslﬁm)l Tidse esterifications
perlipi dem.a erc est erol em a, gout
or B B R B5Y B G178nd st SEATE RbHredhass well
kndv@IROpH@Re aﬂs:dﬁﬂgJ KALiBHM a6 @PPSHEI, 2 CANORNM ks RELGY
tecf“ sease (also called | schaenic heart di sease),

Yl sdhe sasiton oftteridiogid pempandreditye fst aspsct df hésdgesntion
ith @1%d 2NS] Bt &
w1 Certain exgn%%gﬂrlé)%p g{egdg? fégtlé%?uglflg %:ha?glco ol 6s ?ocliver& i 516 presence
of 4 bedosilefee, subly s dlaonimethyilaecd t¢mpemtu&© behe;reSn foindtetfbeta@ure and
h s obesity, netabolic syndro me
ﬂleﬁ)%g%’g\é\gnn%mmgeog? ncih }c)onponent s of metabolic syndrone
(e tral obe FBG I abet es/ di abet es,
hy pEh SRESRRSt B Eh B yth%%?ﬁ‘?‘i“é o@ Ehsi refeipegt o invention is
forﬁy@emsem'tﬁﬁaany by mwa/ AiHnSA: (446 810 RAnFBH o@t@ﬁgw above).
condi t i ons, associated with weight gain (including
Copvepentipdingisidogaimpmpedisiely gfer th@s@npmdmfehﬁaﬁmfeasmcméﬂ@ht
LORS is RkmEd; I n n
lnvCert ain exe ersgfgd girawg%%gﬁn ljelra%ao P&hog% ftgm¥ piiBRome an
anti-sedtentior ﬂmlt,aucleaeraplrouu sblent ag. ar}grldﬁic%ob lo® ﬁﬁiogdmg@ﬂ

SRR TR R T A O

saltr epecdigicere f6ed bths aeby@RRs ALY albng BF SeSip@ftic! sbR'eﬁ‘t e.g. hydrogen
met abol i sminclude, but are not [imted to renal

transpl antation, nephrotic syndrome, Cushing's
syndronme, acronegaly, system c |upus erythematosus,
dysgl obul i nem a, Ilpodystrog% gl ycogenosi s type |,
and Addi son's di sease. [0196] Di sorders of lipid

met abol i sminclude, but are not limted to secondary
hypertriglycerolema (HTG including but not limted
to typ>es I, V, and |IV), including but not Iimted to,
HTG due to diet (including, but not limted to,
exceSS|ve aIcohoI consunption, MEIght galn and

e
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organi ¢ acids); bulking agents (for exanple, mannitol

and glycine); chelating agents (for exanple,
wetdvghenedi ani ne tetraacetic acid (EDTA)); PCT/US2006/000219

conpl exi ngagents (for exanple, caffeine,

Vi rraol.i done,. beta-cycl odextrin, and
LB Rl PROR for B Gt FenoH pichiap el ethes, mettyt
rerbagkabenard tdmiydwﬁ&a@,ng]aaciam;eﬁmwmf.eatbp&her, may be added if

carboh%grat$s (tfor exanple, glucose, mannose and
NGERYY Phe§*Pt-ot ei ns (for exanple, serum al bumin,

gela%in and_i mmunogl obulins); coloring, flavoring, and
di | Ut PR§ORgerrEEaryeskill is itfeAriivildgents diffiplty,ophsifiérmg that skill and
thiR Qs ; ; ol yvi rrolidone): 1o
I T L8P B AR b Pl pae
aspqcgsrofdliamykertionsodi um) ; preservatives (for exanpl e,
benzal koni um chl ori de, benzoic acid, salicylic acid,
Useh phibe osmbourphenéphyekssal cohol , met hyl par aben
propyl par aben, chl orhexi di ne, sorbic acid and hydrogen
per Oiietonposmdsvdilicstifst Bpedd SO iBvendib) q&pé&bu% BY @RYLR P6rm) are

| ycol .and pol yet hyl ene gl ycol); sugar al cohols (for
welal bl yelyl e alveel): guger dleohols (for
enBACInAGhAMER reAfia MBI IFIHNY 6 REEI0 USyikd Ala c(%%&qu b&n s’ﬂ})&ﬁ WL fiRnce

PEG sorbitan esters, polysorbaies or exanpl e,
gryslopEef parecy 2ol foroiajion float mudd) hortermdrary cells ex v, The
158 ' | Lhin ol esteral, .and tyl oxapal
colsp AR D fort ESIEALR: of DD EEf i R0t Y P B fpe
cytobr=iy €.tff¢|C1)S ;of tiomarthérypepiib ageaisig nagendels (bt auseB8MsPecially GST
Pl%L%%kL‘s tal .halides (for exampI%, sodi um or potassi um
ChI O P AR e R PEBY Mmatdisgiss B nlivatedis) the ssigtagesofdhmgt cells to
chéethbitiempitic @%EHP s S Maba GBTInIRBRSRE Lk E Rl 1Bl
{R nin%ton'%ﬁgharnac%utiqal Sgiences,.1§?Eﬂgg¥?ﬁ%%?mrumsu)
clegt the clegppiberapeutie agenRhselecPushl dxstiicpgta@esip antpm(or telBgEPpin because
£ 920 en by Ebh A ' an I body .t o ANGPTL4
> or otﬁgag?het%g%ﬁ%?gpﬁgﬁgﬁﬁ?éﬂ?gnP?§§£3K$§m%m%gﬁpprppgow>
stiawipterthid diffeseatistoinef bGae tairowensiige alie/mbabduppiefsive effects of
ch§§ﬂ§§@i§1cveh%0|ﬁf are kgomn in the art. Certain such
VenT oredtf AR aard BaLulalr Bemuerpiess ipdene Satoe Fc
domgi n ol yet hyl.ene gl ycol, .and dextran. Certain such
vehi¢f 8%@3?%‘%88 W&B‘é‘g‘ XS@?‘ﬁF’,f %‘P‘h‘nﬁﬁﬂﬂops"ﬁé ¢heprepeess of the fifth
aspRIfitlgia tnventidNGre VYORA Y %%ﬂﬁ)ﬁrahgg g?lorhl%blfr‘ﬁg LA first aspect of this
. enbodi nents, an optimal pharnaceutical conposition
MvGERY9R. he det ermined by one skilled in the art depending
upon, for exanple, the intended route of
adni-h¢ sscpad ppRct of éhis ingenytionds phetrmaeentcal eshp@tticde sagprising 2
co R g e S by S R R B Pl SRR S RA such o
a phafrhagertellit dveeppibsésciienst at e, stability, rate of in
vr' v o release, or rate of in vivo clearance of a
neuThathirdiangecest this ahentidDR Wdrageitic BletRUD IO IRRBI AR Mistering the
a pri ma{% ﬁ?hl cle or carrier in a pharmaceutical
COTURSTATES P 6 AP epntehie Hrntigprsdhs Phatmesitierd aempesitians of the
secHit atHEot o0 Hnseﬁﬁaémﬂ of; t%%i@allg% b Bl cgﬁ;y g@&h?e ot hd kgllxeeuse of
vehicle or carrier y be mateP or 1njection, ’
theystipgiporadsi foapnsel e cfgiautritieting e captdxfd effeats of chemotherapeutic

¢ iwal o flLuid 0ssi bl.y .s | enented with other.
e L ekt s B ST o S8 BB e rodction of

adm ni stration. Certain exenplary vehicles include,
but are not limted to, neutral buffered saline and
saline mxed with serun1alb¥€1n. In certain
enbodi ments, pharmaceuti cal “conpositions conprise Tris
buf fer of about pH 7.0-8.5, or acetate buffer of about
pH 4.0-5.5, which may further include sorbitol or a
sui tabl e substitute therefor. In certain enbodi nents,
a conposition conprising an anti body to ANGPTL4, with
or without at |east one additional therapeutic agents,
may be prepared for storage by m xing the sel ected
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may i ncl ude sem perneabl e polynmer matrices in the form
of shaped articles, e.g. filns or m crocapsul es.
w@zobarn24exenpl ary sustai ned rel ease matri ces PCUSHEG/000219

but are not Iimted to, polyesters, hydrogels,
773,91 9

Lyl actide see, e.g., .U S Patent No. S
Ggpn%‘%@ltﬁgé? f?g’&e T‘afIOYo%B?Wﬁ %heocggfi@@‘?ﬂtﬁ‘% Pgben‘fa@ﬂré%ﬁamgmg
thg yelsuphskivd e HcHITTREBoth8BBeutie afknts, ShdHBBuISN iesis i
b 1983)1%i opol vners 22: 5047- 5%611) , a%%ll Sy gaﬁematopomsmm

S PP oxyet hyl - net hacryl ate) (see, e.g., Langer e t
al. (1981) J. Bionmed. Mater. Res. 15:167-277 and
LangEte corpgpydsaharhe afigdtistered bg 8ayl 85)e, sussttiy toethe swhijery being

Afeatal g ta), and pol y.- D<-) - 3- ‘
§ h%o*i?’ﬁu‘@?? B 1 by 84 Gl 8o B o PRlnfpiilon include, but ae
nog yised tre pdrsinissratsdrabyniejdctice, arkeing MERR8hdus IR SapBiYoneal,
inted Clllsulglgr I icgo omes, which cgn be prepared, in certain

enbodi et s, By HITY® BIeCERy &F SRosRined st Kersdprmahdelivery, through
topitdl apiBiRetcs Ghasal sERP LIRS 284 the(itk? %g)nai? he Qde%Hr%i orally.
Acad. SclL USA, 82:3688-3692;, EP 036, 676; EP 088, 046;
Phapppcppicgleompesitiopypapining thewer oipeuadsyogi orsionally ke liposomal
foRNAHIRE QWIS [ ] U for.in vivo
“adm nistr atgi%g]!rsf %&g@ggﬁsf gél} egttgrg?:f’%%gﬁr AP Hpg agrpes mucosal
meapHserets e tregsdetninl Sormaatibes. Seicbhyfoishiatbs foff daklk 6the@Nnethods of

. terile filtration.nemranes. I.n cerfain
sl R Kb ot e s Rr ORan e ST Prsbiaf Pharmany
20stleAi Geamiro,@d., WippAGod: Willia e B WAliABYP HARI G WEl Bftvania, USA.,
zoging(he.r prior to or_follow n? | yophi |'i zat'i on o '

TREDSTPrHEsns ill pacither puf o solisions fasintevendye infusion and will

coSRIRRS EdrhShn LAl sk atlon ey be .

st or ed i.n@yggﬁ? F}?gcg!y ?%?lr?uo ggﬁ%ﬁ Oglteso ng? T %lﬁar}.ﬁafeﬁl tically
accepieblgiercipiptfe dl yivisal dosage fpemt il ke tabdng selitibraris: Henanatd y
Al i nt o ontai ner. having.a sterile access,
ioflich, BopEAthd RhReR O PP RlioR Al el Soriormbagor vopay nd
liptraviahfpravktiepped pipkilieeAl ooy farmhiRRASEIN forlimt-Aedd@n

needl e. [0213] In certain enbodi nents, once the
ad‘BWﬁFﬁ%%“euti cal conposition has been formulated, it nay

be 3ttgred in sterile vials as a solution, suspension,

gel 2 TBHAPLtigHly elttivg amgpntaf aomphyed of the fisst aspect of this invention
is ab¥ @i 12086 gho PR ! al -gjig;%di S/mBUCH -

for mul at i'onsgprr:g %gesué?g%gi?’ gélptg her “i'n lg&? }élg/ y-';A odgunsn(’eISttatlon may
be gt 5oty iitferals:dpnexpmmply, abduy 8Fhi 1008 edh)/ nt?hat - b sveek intervals,

ifute rior, to admpistration, [0214] |
oo AP A0 o el Rre ™ Bt Bttt g sy o
on@dddyrfostevani (0. Ui T) daysewith e dﬂﬁdnjs&rﬂioﬁ@éﬁeﬂi.eﬁ every 2, 3, ot 4
mbodi nents,. the Kits nmay_ each contain both a first
we AP R VTR o4 *BEFRUORHS of & P HFodvidedeagministation
rep €A SeRyET, 3NG4 PELAM T |
T e
five flags every thepesyreknges (e.g., liquid syringes and
| yosyringes) are included. [0215] In certain
Prepyrpiintispad Esamplae ef f ecti ve anount of a pharnaceutica
conmposition conprising an anti body to ANGPTL4, with or
wi t Houfollawing esstplonboadhi prieparationts b b eihe i te fn ai@itand tHe:
oyed therapeutically wi |l depend, for exanple N
Synﬁl%%e% %?h‘é COBRPEIE: O 5 f*é"c%’i Wége focess @k thiviarentioeand the utlity
of thé(i:dodq&dl_nidﬂ of the fiast bsl:\M:t! of tBiP RIveRticH £ tﬁa%euﬁg ggents. ]
appropriate dosage levels for treatnent, according to
certain enbodi ments, will thus vary depending, in
part, upon the nolecule delivered, the indication for
whi ch the antibody to ANGPTE T with or without at
| east one additional therapeutic agent, is being used,
the route of adm nistration, and the size (body
wei ght, body surface or organ size) and/or condition
(the age and general health) of the patient. In
certain enbodi nents, the clinician may titer the
dosage and nodify the route of admnistration to

Y Y e ey

o o g, o

I - .
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[0222] In certain enbodi ments, antibodi es agai nst

ANGPTL4 are used to detect the presence of ANGPTL4 in
woRMwe/0DR49 N vitro. In certain enbodi ments, theP¢EUS1000600219

ANGPTL4 in vivo is correlated with a nedica

condhtjion. such,as, a disorder. of lipid t ahol i sm .

© her b asS 1afla Biefafit B o of idBtte B ScORIASOR G cysreine or
thEeystaiaofakempepides BRditctapeptORdFsd QRSedibit, tHBYalits are named as
dea nosed by an anti body agai nst ANGPTL4 are set forth

K &S of bppsdbreseide f-hrosiaselpens)y det ecti on net hods are

known in _the art and include, but are not limted to,
Preparatien I Reppaietipr abdkéspyidy) havaridistmoide. West ern bl ot

i mmunof | uor escence, and i mmunoprecipitation. In
cer tai2rPyaipyalueen 24l A8 b dbY eznell dV-hstmosNGRTdeaNBS), 2.5 g

Ichd t o . ih&ec cted, for .
(kg ol PRSI S Y LB S Shppsndea
35anke mptaghlyronsdieins, dndeéfiisted fdr2t hate. TiRS protidt ka6l filk@ed, and the

| uor ophor es, chr.onophores, radipactive atons,
solypi P it i iy Y 2ot ey mmsatons Rl pganels of ghoroform and
wal@ficad MdedBOd IR Suct SittatRO R ThRBSN NS layANGR i
getecied by using a | abel ed "seqondaryﬁlantﬁgb ;g%ﬁgﬁddﬂei
angthesolvet wmereds 4-GPyedibperal keomide, § g, Wes ahnedam istidyyellow
softi body). 1. Certain screening nethods for ANGPTL4
ant agoni sts and agoni sts [0224] In certain
enmbQdinent Screeni n r _ap _agent .that
bingsmfo A l%f]'fg%gP%%Pgéa?sRﬁP%%%BfFﬂﬂ@ﬁﬁaﬂﬁﬁ@ﬂFgﬂ“
carpoxyicecdi W—mmmcﬂbmﬂ)ﬂo&eﬁl Iespide Wi p%]ﬁ%ﬁ'—f‘ﬂmﬁ ehei}®4'-methyl-
4190 JI0r e, ca Qi %te ent§ under suitable conditions and
611 rengleat axygﬁ R0 ea%tom%gfﬁ chtaﬁ@ bdﬁ:étejéf.lcaﬁreg with methanol and
chiogstelindaiyRilAgH BhS 4- [ iz SRy NbB R WAL e i Gh! €eNi Ng
ng%god conpri ses using an anti body adai'nst ANGPTL4 in
4-myethyhenepphangae. by Heff mgthedsay. In certain such
enbaodi nents, a first binding m xture conprising an
Prepatatips dy rappiptiest of ANGPTeHoynblensNBRE L brpmidesed.  The
anount of binding between ANGPTL4 and the antibody in
t he 4fhcpmptobieneli 1 mg ( tumel), 2MBYthpeypheghoredc add, 962 @nd! mmol),
iindi ] re co inS] t he antj body, T4, and
plbREH B8k P b (CRTH, AE bl s bk, a2 il 2na 2
aq@!ongNm;@@aget.%ﬁn(smM ROWATT glaté'lﬁngﬁﬁi;bl_ﬁmfiyeaib& gr&@?&%@m
i ndi xtur.e i) is_measured. e anmount o
he"‘g?‘ﬂt&i 158 Ger rg [T _étfzeb FORIPAEP TROR GPeeragre dhppioddctias poured
intd b ecpAMRHH fudfel DI A0 cddh JERBLS SROBL LRI &gér%rg&(ia{neg.ggfﬁ%r

for exanple, by calculating the M/MO ratio.
extragtion, fiaq laestevere sesentestapdsheaqukotsi layai weshelGiTladoibr 3(hel
di Unt. of. bi,ndi ntj hody fo ANGR in the second
D Phe %%?eggfg%? BT ERA, dRa SRR B s pemoved
by entary loghpration ANGR Fhdivinn 2trhéhbstyr 4 -tmdohyilispighy il 60 nggl% Rield) was

certain odj e ,_an a t hat bi nds ANGPT
Omﬁ%ﬁr%ﬁﬁ%ggg‘5£5Fﬁg%ﬁﬁm®ﬂ”gﬁpﬁ%ody to ANGPTL4 by at

| east about,10% (i .e., ML/ M<0.9), by at |east about

3096 (¢ .W‘W@Y&’&ﬁ%ﬁ?ﬁﬂa 19yme {0-peimsgolabdids 135098 (4.9 lemmol), and
AT/ M500.606 mBibl)aterd §a5E Lo fd

by/atggeast abgut 80@?6?@%??1ﬁggﬁ%%%%sgyéyk$y%%ﬁ%g§%?fbr
24 hpystTho pagduct was filtgrgdpandahg sqlvent gemdmed dtonh dastitratb bytotary

9% (1 <Q@. 0225] 1n certain emhodi nents,

o AT R kR o AP aRTHS b

descri bed above is the N-term nal coiled-coil domain

of ANGPTL4 or a fragnent thereof. Based on the

applicants' observation thai certain antibodi es that

bind within the N-termnal~ ¢l ed-coil domin of

ANGPTL4 have neutralizing activity (see bel ow, Part

VI. L. and VI. P.), an agent (e.g., an antibody or a

non-anti body agent) identified by a screening nethod

as binding to the Nterm nal coiled-coil domain of

ANGPTL4 is a candi date antagoni st of ANGPTL4 activity.

In certain enbodi nents, antagonist activity is

I D o, " o o
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degradation of a target nmRNA nolecule that is

conpl enentary to the antisense strand of the si RNA
w®Ee@s/0B12¢2 , Novi na et al. (2004) Nature 430: 16HCT/682006/000219

[0232] The activity of an antisense nucleic acid, such

n-anti,sense DNA nol ecul.e, or, an Si is.often
B3B8 BT IR W e ARt ol otesOs Fleered age fie solvent
remiadNAl. 432 etRoxyphenyl)bdRflhr&hida) 128 (2D Q33 obtainBll A an fhem
278;7108-71 1 ._Thus, In certain enbodlnﬁnts, an
ant | ‘Qmﬁnﬁpﬂﬁén?lbﬁ‘en@ﬂ |b@c_>thiae $44 ﬁ&%)ﬁgd ERat 4_%%10 henylporonic acid,
conpl enentary to a region of a target nR H%at I'S
ang\ Ay Gtleorergethpphenylheriyhbromide wesrrepanedeintro di (ifhtosgmethyl)-

pHRH{IbRLE LRI PRiQhetflod 2r get MRNA is identified by
performng a "gene walk," e.g., by enpirically testing

an ' | i gonucl eotides, for eir ,
or 1Dt Pt bR RO Al A B S e Bt apdpmety
suhfRed g/ loterbayl epliteallt aibgtttetdBMfosX pF abmgl gﬁg%léed?l
em . -

ng él;gt'eif_cﬁa%{%l)%%tgcr) o %Ea( %elfé.@g eo&g _ré]cg] ]?YBth?g éréﬁtl?o_ds ©k thesqpyjepatations.
Biollj 2 1:7%?-73 . I.n certain enbodj nents, a suitable
r egi‘dfP1HoR ‘%ﬁb‘éﬁs HsRAcRagipa eh e Prbdlatsdicrgelan mRNA
structure prediction program orrelated
P

secondar
PI%HWP?%ﬁ’fet’aafaP%Féﬁfin(fﬁﬂéw@ﬁrgarb nyR-§-thrjplkenyiRiwethiat-capteine.

0 not g%bridize to any other regions of the target

RNAY-0ggd-Bugoycarbegyl)tL-ensteipe, 1.9 gg@@a myyel), Js difRelypd in 2 mixture of
9 elkd drofbBl P %:7 - ertain.enbodi ment.s ,

co rtrbni:a%gt iogﬁél%%ndb ot 10%%%% %Edg \E;D eI—f ?rv\{s?{cﬁ 5ad %f‘esn %’%88“{ Y bibbling
atgogehtauply itaA selbtierbbed-(teginomethi])idphicayig el 2 gRRNES mSes), & Pml.

Hil L et 1999 J. Respir [l Mbl. Biol. 2

et gty (T i ol o Tl o Ber heAres oein b i fon & houss
at foRHURPGraANGTHATHIE vy tehbv Y by RAME bR oEXiBh 888 Q0cREn £hd the

gﬁgbﬁlc aci d encodlnaﬁANGPTL4 i s provided. In certain_
res Pied i wats endaetsd vedmnthe ether dda efivryue Rivse 98§ oidified to

103 wath UG L& ' | rlgi!&%!!e”' ' el]l . iR vitr

P or in vi 3%&)Fﬁq(g;’ra? gi%%gdec%o I ment %?}itgﬁ%yﬁaecte aged%he comblned
orgagiesKiracswerd Washesltvath waemsntanteil sgueses NuEICE), cwaed, aind bride, and

e expressi of ucl ej.c acid encodi NGPT|_4
i GHBER PRSI e H AR e R et E PR b heRD et
L-cydteina (2P eyiddpsiadvigreaeld.ng ANGPTL4 encodes human
ANGPTL4. I n certain enbodi nents, the nucleic acid
enc athaqopNGR groeReaS aliARids 8ystNEE Maf be kQdB* brebite
ert%i genbodL%%%ts, g met hod %f treating a d%s rd%Fde
me Odﬁ?ﬁaﬂpﬁ§9356$isn] such as any of those described
above (Part V. G), is provided. In certain

Synthstsdisemples!: Sprtbesipafiodgleempl-5-4@ diphenilyhsetbyll-hgyteinyl-a
Dlnéhwgy&néﬂ$§%%%l§&%§gﬁgg@n&“pe an anti sense nucl eic

aci d”t hat ion a nucleic acid

encodi ; rt,akn enbodj ts, .antisens

e T bpne AR - SRRBPL B e e PR B
hydroadil@ide salivehs @rpactd i ni\BEEhE N-o Qednk Ab Ly caibufj L5y RaMAnyl-
L_showﬁ tqﬁthNGPT 4 is_induced, under fastiqg_con itions

THRPHE PhegeiRlycipg By dssalifipgthy amincepratsriss peptideds peetondslegwater,
adcﬂdlg ar(z%@%;)ms]te 1 bl @xc%%of_ Sééluglogléa_rg&l%%, aJchMﬁimg' zpsh'ght excess of 4-

certai n_enbodi nents, antisense nucleic acid Is
(brefapmg@yRiphasyh renimajatpining e 1siqtightuadst, nitvpgeadingbsenpletion. The

' ' - ;dance r.the in vivo

R B BB L e M R it S i ons phase

sust ai ned delivery of antisense nucleic acids in vivo,

i ncl udi ng sust ai ned deliverg to specific organs such

as the liver, is provided, 3F exanpl e, in Khan et al.

(2004) J. Drug Targeting 12:393-404. In certain

enbodi nents, sustained delivery is achieved by

adm ni stering antisense nucleic acid that is

encapsul at ed or otherw se contai ned by a bi odegradabl e

pol ynmer. For exanple, in certain enbodi nents,

anti sense nucleic acid my be contained within

1 7~ A . o o o ~N O™ NN
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virus integration and a single-copy endogenous gene,
respectively. [0241] Knockout m ce had noderately

WO edaoat4yi abi lity, as shown in Figure 29. Furp¢EUS®NE)00219
sonme pups were found to have a di stended abdonen and

' t_knak. .| I ectasi a.bef or, ani ng. [0242] In
sehffhfeihnd Riatd BRI O AN OO ntEicah, ER BrEiicgimity cthpeette.
Thowmginisplia¢e wad ddedtwer idhgdond MASOY, Pl CAINRIyAuiE Rduced to

ure 30.. Sope dead knockout mice were found to

.See. Fj
BT P SaRITE BB eHS A (bR Emetbrhtrorecitidy o
D-PREQIGiThARL bRfle AMBide! doBlek: baAIRD TRCEORNAIES, LB, 95:5

their ‘mesenteric I'ynph nodes. “I'n addi tfon, sone mce
trifapreagesa add{E Apdichlotithethad withnpiap iveser, 4nd248}d FoH5°C overnight,
2 ffect Angpt] 4 ficiency. on ru ipid

FERERS bR (AR o gy S Sy erteioy
D-phénylglyciei He: 1apg -S4l Bk hy NI Pst8XAD-PRGyloh i
.(%#e fe gqﬂPégggughgﬁaﬁgslgﬁa{?%ckoa?@é?%e gndp ylglycine was
s f%@?gﬁ Y ondeisalty esul ts are shown in Figure 6 ("n"

i ndi cates the punber of mce used). Serumtriglyceride

| ev %ﬂl?%mémﬂsk6&{u-vral%m(MH{w(3—pyrpﬂybpleenm@pféml?srmsteinyl-

. Ioiee ] Q) UL L Y eand vels in. .
e O g AL TR RSy i
D-glgnylglyeinel costperad 9Aevet srepmdd by sienilhattshodci d ( FFA)

| evel s in knockout mice in the fasted state were al so

si grivtherctbipeptides awktetrapeanddsolf die fGeraspece bHheShamEbn, including

d f f att id (FF | s in wi|d-t
coRPEEd P P f olafS bl il b Eonie o b o

Fi 25 L A, sh f ast _ trigl i de,
SR efane SRERbr ofighetensr by B B R LDy iting
D-plesnyigiyeisié HiktHyl RERiDERhAngd kbs)dl)angls).in male

;
w | d-type, heterozygous, and knockout mce fed a

st amqagl&aﬁ{ﬁph B)p}ghﬁﬂ)mfﬁﬁﬁ]téﬁggs&%ﬂm-%ﬂeaﬁé}yﬁgé\;\&éi?tgylhegtﬁr, 1B, as

| evel s for heterozygous nal ce ‘wer

thethydraghlogide yade wanprepsted Eoinr-1-platangk S ¢ riplntnylyFastheliL-cysteinyl-
ey i o| s f k kout L i
D-FEEHILEL BOXEEDY e R S o R i B
L-@hwm'{dﬁ% Kﬂﬂbiﬁ;mﬂﬂladti’}ﬂ]at-E}Gféﬁiyeﬁltfﬁkﬁ?}_}lglif@\/ee&i&h}f Oes/ter, e}éaca mass
nqckout _nma m ce were % an
0%, 385 0 20 86¢ BEER. 306 4 S S Rl r e e e b

D-pHenfliigdin €XP@KT iR Bvas 5024 ks fhk BYiRcidaraPanel B, shows
fasted serumtriglyceride, total cholesterol, high

d [ oli L -8 2-Hyry . e P stet I
ey e R R e b PERE BT
D-phesylglidag dethylehiswcpmgpend 8Bast e-genum-I-f[ deyasipheieyl)methyl)-

- $- emal e m ce re 27% | ower than
L-cp LD LRy BOORE Sty QI oo B St Propait B el ethods.
Othaytestbrs civoti@dirle doktelseueths chpoldde ok ﬂiétﬁrﬁtﬁgﬁécﬁofﬂhﬁﬁmyéﬁﬁ@n may
han for fenple wld-type male mce in that

% | ower
rea%f?pbeerﬁr%ﬁ?‘f.byﬁé@il”é&nmnggl evel s for femal e knockout nice
re 1% |l ower than for female wild-type mce in that
SRR S SR A P VR M
D-cPEloSRYIgRint Rl er and wild-type mce
aﬁtﬁﬁgggf-iE%ucé%ﬁ%%igg%%K?gﬁ%§&&bre al so exami ned.
Knog ] PO ] f a hjgh f
i o OrioDy ol PR S P B A0 B B Rl A Bl e
(G- Intnme )i wspandimgelivaaridiad 5iml tthendleddagdhioastiagd tslsaines2.02 mL
As shown in Figures 6A and SB, serumtriglycerides and
total cholesterol levels were significantly reduced in
knockout mice in both the f?@ and fasted states.
Additionally, FFA levels wefe also significantly
reduced in knockout mice in the fasted state. See
Figure 6C. [0247] Figure 26 shows fasted serum
triglyceride, total cholesterol, HDL, and LDL |evels
in wild-type and knockout nmale nmice fed a high fat
diet (HFD). In that experinment, fasted serum
triglyceride |levels in knockout male mce fed a HFD

o o — — Y 1 I~
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l'iver and by carefully avoiding vessels and adi pose

ti ssues. Localized 1HVRS was obtai ned usi ng a PRESS
weegaenee (TE = 28 s, TR= 1.0 s, 196 aver agesSPCTWHSBNG6/000219

suppression: off, VO: 1.8X1 .8X1 .8 mB, or 2X2X2 )

wi th .respirator nchroni ton., The integral of the
iR Chedl PRt e 50 B e TSRl componcats were
refdledihiadee vAidiemfaatl teOftier diésofed 8l dthyl 968atd RAIBEN Y o
(é&gﬁ) Magnet | c. Resonance Inaghg%:12:487-495. [ 0257
Ng and pyeR With Brinegy deechoes Mes esdovrsicveparnied iecging #§1 mg
i ol \, rel at to livers fromw |l d-type
Dh&&&%&yl&fg&hgeﬁlg da@ﬂza?as A vﬁr séé].lﬁié yp

m ce onh~Standa "cho t. See Figure 9A

Ho ' r u ) ') mice HFD, di d
oYL ok DISFEA LTSRNt TN KRS . v
digsolvid ingy mLfdimathilfeokotde (DNMEDMEO-deftatthzdleeV,N, KUN-Rfamethyl-
urI Iilivt%rhs ffom kno koume n HED showed significantly
POWSr er*%%ﬁoaon SRS p 0 1% (13 i), prhsifivarrepydgthglamine,
990 R(3 @auityf; Brer RHASA. A RA Mintids, NERBLESIM i, edgl bst&re8hPng
staiping of liver sections fromknockolUt m ce on HFD

(! egyes dsaetesdinidrk MMy vasaddese endhibabaxtueantitrsd aetoofn temperature
fol b Ri At e Vel segtions .fr o .
O B AP e P SRyt ST WU prein-
D-psheibexylgyrinesitizg exér ibdlped] The dipleptide was dissoleed BEOth6%0f
ckout mhce on, HED .resenbl ed t hose of wi |l d-type m_ce
T b, B0 B B e e fer it oo dhen Hhe e prodct
isolngityt desliof velhtiledintRr WRNLEmPTIRY @cdes grzﬁg@mgayhnethyl) -L-cysteinyl-

HFPi nduced he,ﬁati c steatosis. [0258]
D-£¥5 aﬁ%@m tfugroretempy mopspd disertls i thenextictdpepminay be further
rdadsehe was al so neasured in knockout and wi | d-type

mce to determine if this tissue, like liver, was

pr otpegt g, f1: M BhH-8SCHIULBE 1 9ndn knockeut  m.ce

For det(errri rggitg)icon' cﬁ) ?%e%{lt?g]lng%%l&‘?lﬁf ar issb)llvﬁdmszDMF’
ang GHYIdAt174 g (V2\equiviRInd tdi(Bbpepyltielapend, GB0RD (Dequiv.)] were added.

Tesl 6 cmib Phar maScan., system usi ng a hirdcage
AR S o, SR, P@%ﬁ{)é«rcwgpylr%argq}w&}my
triflucadi siate] 2000ma (BT RERD)VERGlveMLE MM RIFARESI U688 188 %he mixture
Sﬁ%miéﬁgitfl' 5-2% i sof | urane, as descri bed above, and

ous

PYR SRR EsLOs hBOwS| Theyipixture Wes pourgchisitd 6. hbaqueous citric
aci@l dn! a ) 2 i | ic . 2 ets-' i fine
ial dndnReda @ Obith LAA k&gtg'fﬁéddrg% 51%& %gi{f sthgg %\;@\ﬂrg withiin \

volune of interest (VO) of
driedpecs Ma$Q.randitbe vadftilesavapdrgthd tdgive Nei-alei-Sumny @t cayl)-
_avoidi ng vascul ar st.ructures, and gross_adi pose tissue
O R B BhE s T BB g8 s  brown
oil SBGuemcdssOIVEd | TEmIR)YTREA AdiéhlSomeShdn MR RiGRE at LIRSS
. wat er iu r essi %B), to ensure that the peaks of | MCL
CORTER TR (P I L8 Zelatlepvere cemieyl vRdereragyusnsndthe product
usifietHyNeterdepb AEHBRE Cch e L WQul Al 02 28 osteinyl-
Py T he LM angtCr (e gy B bRl hle BRE croloy
D-gyglobeayislyriae.coppeundiBA, deotteshns did yslraoBMride ©t, Hatigo) .

-(The tCr concentrations for the M tibialis anterior

in bh@éal‘zﬂﬁ-@dﬂlsh?vlyﬁmﬂaé)wslc}/awdwlkﬁ—(mohbhktq)heﬁylggreinwer e
+/4- 1324/ -1 .. i ght,
cor B A S e s e Vu bt es

52:138-44.) [0259] Knockout m ce on HFD showed
significantly |lower intramyocellular |ipid content
than did wild-type mce on HFD. See Figure 10. Thus,
Angpt | 4 deficiency protected inportant tissues, such
as liver and skeletal nuscle, fromlipid
accunul ati on. F. Angptl 4 kno%kout m ce were protected
fromglucose intolerance [0 éO] H gher |evel s of
hepatic and intramyocellular |ipid content e known to
be associated with insulin insensitivity. In addition,
HFD i s known to be associated with gl ucose
intolerance. To determine if Angptl4 deficiency

prot ected agai nst those effects, serum|evels of
glucose and insulin in v\/ildtype and knockout m ce

~NNrsAa e o




gl ycerol, and 10% heat-inactivated fetal bovine serum

in the presence of 0 to 400 nM nouse ANGPTL4 (produced
wW@2®6deeey i bed above, Part M. H) for 1 hour BET/BS1006/000219

The reaction was stopped by adding 3.25 m of

th | / chl or of orm 141 :125:100,
T ey S e —
and

Keﬁi’il}ﬂl@ﬂl@{-&%’hﬁm ?Een‘frlggr%g nggggﬂgfe% Iﬁ% m nut es at

centrifugal "separation at
o o e N B e -
L-gstelorhn- p@ewlglmnqsasmnﬂulqm Wasguemitdd Byatqaong C-gightrenyl-

t he aqueous phase "was

P 1 d I f
5 QPSR Bl Bt 9 AEASOR ek DS,
O{(mmumyma/ﬁmxymumﬁmm&ﬁemhh@(a@dnm 1iA8 hiPkvater, 5 mL

T of 0 P o B L i i st a S0°C
o ikt @R SR @Qﬁh&ﬂé}l HANE Waadiyas ALAE a4 béf%%ﬂéo‘iadng
Angp t14 knockout m ce [[0269] To gener ate nonocl onal

APRF} ‘Bbl@g éachpfahqaro inpsuere (AKIGRRIMe nittege?) lof LiprabakopitS-({4-[(2-
e TR

hydesbloiibeshltabove, Part V. H Conpl ete and I nconpl ete
Freund's Adjuvant was al so used for the primng and

t he Lb,eashmmg S—(r{eq@%ﬁlhwihékynﬁﬁb)@hehmnétﬂylfphé@@}zﬁ&ﬂﬁj_s

rumti wer e, nmonitored by ELI SA. Once suitab
L‘WF@WYF? tpb Telgsits st s%fdwlsweé&%% Rxenaéecﬂmt\bengethod
stalt JIHQ fﬁ 174 e C e
“OP3IReI T 1- Ag4 )ﬁﬁtﬁﬁ‘%ﬁ’%@i@ e ey agégﬁ i eyl

esﬁe’eslﬁpgivﬁ’@t‘é’ellﬁlomeﬁw on products were diluted into
hybri doma nedi um and seeded 7Q nto 96-wel | tissue
cul tfepresgritative somppunsts of thebalirst abiEt nlidistinvendion atgidn iroTable 1

belol® hybridoma cul tures. The nmedi um was changed every
three or four days as necessary After ten to fourteen
days of e on..and cul brldor S were
scr eened%%f/1 (I'i_'L]:)gﬁ\dvm PR HY Bfecﬁg sfgvepfion
antigen. N ne nonocl oegéH ant| bodi e desi gnated 14D12,
15F2, 2Gl12, 10E4, 1A4: 5A6, nd 6GL 1, showed
speci fic binding t&NTD Lm/\[o@aﬁm] Monocl onal

anti bodi es were al so rai s agal fst a pepti de havi ng
the sequence of LAPTHLDNGVDKTSRGKR, corresponding to

am no acid resi dues 151- 168 of* ful | -I engt h nouse

ANGPTHAT (SEQ DB No—1)—(Fhe—pepti-deris—i-dentieal—to
Compotndaci d xesi dues 151-168 of SEQ | D Readt | lexcqpg (m/z)

tN®% the Ctermal amino acid of tHeVipepNye i s

ar gi ni ne;@iereas the gmno_acid at [position|I68 of

TEQI7 O is [l ysi ne. pepti de was conjjugated to

KLH prijor i njlection. A Wefhocl onall anti body agai nst

t hat pept' dQ was| abl exto ecificallly bind to full

TLeRGTh "ANC;PTL4 *Fh@eoocl onal antibody was
_deSJ_gnaLe 4A8. K. FlISA hods [0271] Anti Ibodi es

wer e sclregr d far bi#hdi pgat o meuse ANGPTL4 usi ng

EdfsA, Ni Ysijx wel - Sonp |1¥Afunokl at éiﬂ@\mH)

(Nuhec—#446612 oskil de ark) - were coated hy

add| ng 50 m pe;r wel |

Oy

ANGPTL4 in coating buffer (BupH(tm

Car bonat e- Bi car bonat e Buffer,

of a2 5 rrg/m sol ution of

Pi erce #28382, Rockford,

IL) overnight at 4C. Coating buffer was renoved and

the plate was bl ocked by adding 250 m per well
bl ocki ng buffer (1% Bl ocker(Qter) BSA, Pierce #37525,
PBS) for two hours at

room tenperature.

50 m

of
in
of

hybri doma supernatant (undiluted or diluted in

bl ocki ng buffer) or

i sol ated anti- ANGPTL4 anti body

(undiluted or diluted in blocking buffer) were added

to the wells and i ncubated for at

roomte

~rEese~s/] e

nper at ur e.

~ N A N

~ 1 o

| east one hour at
Vel ls vvere washed four tinmes with

D N . T A

A PN NSNS\




each m crosphere. The magni tude of PE-derived signa
is directly proportional to the anount of probe
wa@pioslootyy bound to the nouse ANG PTL4. [0277] H¢EUS2006/000219

results are shown in Figure 16. Wen 4A8 was used as a
hran hn

) l Hl R N & 3 i
probe—anttbody—(i++st—set—of—three FS)—+t—bound

CRBPSENANGPTIsd when both 14P12 and 15F2 Heece ugéa'ﬁ%(m/z)
r é¥@rende anti bogli es, as indicated byMass (M)

strongflfuorescen¢e signak (black and white bgrsy.

Thus, 4A8 s npt bind t itope as 14D12 and
1548 e D12 d antibody] ( seRBM-H)
set of three bar NGPTL4 when L 8
was—used-as-a re it demonstrated

b

h -1 5F2 wasicused as

ot ey

2 gr bar

weak bi ndi pg. whe a refergnce
G
I'Tkely bind

aniA body s). 57hus, 14@1@@W+PD
whenm—15F2—was us

I
19 ] set

a
T

<l ner o
cet—as—a—pto

epi
tihAadys, (l.Aact Of
bound npus
bi ndi ng

and 15F2 tope. Simlarly,
CT I Uy \I AI T
three bars it whe was used
astAa reie‘Qﬁn&-a
WhEr 14D
(r-nnrpnr

NGPTL4 n 4A8
-1, dengnst @ ed “93%800w+}b
erence anti body
B gr F]y an
14D12 a
[ BA78]

2 ref
confirmng that
nd 15F2 |
A un-d
per f or med &3l ng

hus
m e epitape.
UppsatarSwedett)

kely bind to t¢re sa
epi thope=hi nnj rimgpt Was 618 V+H)
a Bl \cor e A@?
r o t tho T
it ructi Th )

expe
0 system (Bi g
[ . 000 sy
time bi

S
WS

sur%@?bﬂiﬁ

a ol H ]
IC—alTr 11ty

vfacturen
D cul a aﬂﬁ%ys
plasmon
t

steggpllc
(A I
resqnance technotogy. Essent
of7aan ap <
ante=+np

PP |

m. 02791

14342 (.5

i es were

aty—t
ody
bi ndi ng

IS ng
. # i b
nant | b i nhi bidy t he
of free IS uégﬁ&tagakngﬁﬁr :
| n—a projcess; of npel_Liive
TIsA expert--' was péu@d@ng g
DB4—"16B100, 4A8, d . TH

e conmmon
15F2, 9

i hi bitd
ei t her

i p or

Nt | bxadi e
i nked )

e anti bog
aMii - nD

Bl ACORE cl
hi p boung
m ng;7t he

bin for

i ncubat

i sotu

0 e chipb
us G Hc. In mi;
e antfi body,

ed wth N mANGPTL4

JO™A
and eith

el the sam

i body wag

epi EAPRL+H)

D

> anti body

system
recipro
blMs we
Bin Il
only 4A

[ OTT OT
was t hen

cal/hi ndi
ré‘!!k?gn
cont ai ned
8 and Bin

al |

different
#

owe

90B4 “and|
|V cont divgetha¥R0.

PRI AN |
airrT ooy

d to reac

16

h eqy

10, Bif

-A—solut
i i brium
ol | owi ng
14832 an
n 11 cont
Those r e

¥

er—TFhe
Based on

epi t ope

] 15635 (M+H)

ai ned
sults are

consi st

tnhe

T

r

i g ex

H +
DTT T 11TETTL,

rati on of
zin cti
enot ype [ 0280]

dj.scuss
nonocl o
recapit

n

ent wn
ed.-
nal‘g;h

b
ul ated th

Ant i bodi es

e knockout ph
with in vj 0 Nneg ' wer e adm ni stered
t By

utrali zj-ag activity
1cg t terim ne ™ @ -@» bodi es>56oul 554 (M-H)
phenot ypé ofArigpt

L recapitiul ate the y g knockout { mi ce. To

)|

Halinbtes tegioirlt b€ attathine@ifeS td the Vj'fs‘t/e;ihe ffeeof B rdt St BREAhFound
diet ("chowfed" mce) or mce wth HFD-i nduced DI O

wer €hé dip@gl et iB b BB 1o o&lm%!lgﬂ@er@ﬂ%%gg(yuy bk & the
%glu. of 10 m per gramo boq% wei ght, as 1 ndi cated
methofs disqussedaBpee, excepiithpt rimonrd PB oy nakirepeded; ahd prdyaed by mass

as a contro
triglyceride,

anti body. Fasted serum | evel s of
chol esterol, and FFA were neasured after
four days. Table 2. [0281] gge results are shown in
Figures 17-19. In mce fed & Standard diet, a single
adm ni stration of 14D12 significantly reduced fasted
serumtriglyceride levels by 72. 7% and 67.0% (in two

i ndependent studies), fasted total cholesterol |evels
by 27.1% and 21.3% (in two i ndependent studies), and
fasted FFA levels by 44.3% (in a single study).
Simlarly, a single admnistration of 15F2 reduced

- q ' T . Y. Y A ™ ~n 7

T | o
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H s tag. The resulting expression vector is called

PET- NMANGPTL4. Fol | ow ng translation of the protein
wanweneteval of all but 11 ami no acids of the Pet/BS2006/000219

sequence, N-MANGPTL4 has the sequence shown in SEQ ID

NO 10. That iequence contains 11 o acids fromthe

SR LT TER 2R PRIPPERGLEIVBY a%wagéwg CpLresRONGRE tRfts mass,

@vxﬁmﬁ&t-ﬁosw@ a2t Gr MLETRR eeggtm bekioued by a 2
am no aci d |inker and the Hlstag 88] N-mANGPTL4 is

expr@@ﬂglerqJ f
of LB contnglqgé%g& 55t§ Hﬁngly { sy of cﬁ gérdéartrzp ﬂesnt?!f:%‘al?1 glg&bergalts’ and
exfsfyistivodforasas ehé exiteintiragen.i Thoguinadrebhvaibedn a@:petatedl ony

of E. coli transformed with p ET- NmMANGPTL4. The

cul tQthet ¢anpavndbaf o im&tenﬂﬂiﬁ)fﬁapbe simiilgiiyt prefdred, Leinginethods well

culture is t transf.erred t o, 500 of LB, w thout
fferehBeite® ob LR 1t P et et il ekdf cisclosuse.
I 2aches %about 2 hours). IPTGis added to a final
”@l ﬁ&séﬁt‘?xétnlplf of 1 mMand the culture is i ncubat ed

shaki ng at_ 200 rpm at 3 0 OC faor hours. The

cuIt g gxamplgs flusirate the cigets e&cq%tmedﬁpﬁféwéeventrﬁe (a@d|opg or
ot f R dogl f r

o o A NG o T B e
vitiosBEF- Ml of |ysis buffer (50 MM Tris, pH 7.5, O5 M

NaCl, 1% Triton X-100, 1x protease i nhi bi tor cocktail

( RodkesymbindntCi@EnrbSTPREE, £0-11a0k M -liiwepryops ok ribbitfodyclonal

.ysed v S ethen entrlfu 9700 rpm i .
iR B At P bR E BoR R hidsenes i Gn Dicge.
Calti i 6d.San (M(fddé tdabcledadintf-h@dab@STR Bﬁﬂﬂjd‘dyl @laf gbtatne@From was

00 r in an SW8 rotor for 30 mn

ﬁ?é‘tfg‘ ORI RtCTING Qé‘i‘ﬁ’ﬁttﬁé‘ncbléfof?&?r UrSIédIFf%ﬁQQ frejugated,
afﬂi‘h@@uﬁﬁ@(ﬂ S RE-PABbR 'I%G H%Hbgl B9 Q%eé o Rockland

chr omat ogr aphy (I nvi rogen) [0289] To purify
Imoamertvintieais TN, Tille, Peronylydngs, Uhs Al Thd leorpa dagter cell line

H]%EP@é?h?gmgf@%[oé$§cq%ﬂ(e% QP{)tng%e(l‘l %r%%; he T\%atlaﬁal td;tncer Institute,

Bedesda, Mavdad, HtSz’g FOMY prmows]edanﬂ %Is?oﬁe?tM?&ﬁJ&Bulb@&bh s Medium
iS repea twice, t ot of three washes
B viset EBREL PR PG inc, derateds S, Brsha ed | n
Cell®itdl GlofM Qﬁ%laﬁlﬂ&rh%tﬁﬂéd( £6m 20n d—cfrb&watlcpd" M:dion GWMonsm
Guanadi ne The solution is then centrifuged a
Usa. @eéWﬁmerim wcgﬂzscwﬂbm@mufa@wresedlmcﬁmseEhycwethrm-comugated

an! @Fﬁfl%éﬁ'@ﬁe ycagirigﬁﬁ&eér %) g.%\%\;‘c%%l% 378 n?ft(%cg QWaS %vsélrenobtamed

frapuBDeBiofcdiicen, McTiShis JospHalifd@nia, TU MANMEtho GulttA ME2a4 rrik*ﬂlylthlulose

imd e) .. Recqnbi.n rotein is.re in the
e e Ao 8 DR b B b s dimi g Perine
seﬁmﬂaﬂﬁtﬁﬁlﬁt ﬂhﬁhﬁlgn [ Hrf R Fer i Q-adlcAdtb&harddl 284 ©. l&a%@&gs obtained

50 Tween 20 The reconbi nant protein i s then el uted

frqm Psmell Leefmotngtes.dnc. Y atrapati @Pgﬂa% pr@pagygdilutgd (zsb%mvl
ﬂqm&ﬁaeteeaonc&a@utﬁ %ttcg ngeox@,] WERARIRI A0 ons.

protein are col ted yze agai nst storage

o B S Lo S0 84, 0

ﬂllatrates7t®e EIfE @ 29 0dmiThmdsivE thiswe mdnlpltdrﬁreﬂth‘mglubﬂtﬂianﬂ@-t@ﬁsferase

AR OTRAELR, oM S YR o i

weeks with 30 ng of N-mANGPTL4 in Inconplete Freud's
Adjuvant (I FA) intraperitoneally, and then boosted
again after another two weeks with 20 ng N-mANGPTL4 in
| FA intraperitoneally. Al t erafat i vel y, chitosan based
adj uvants can be used. See, e.g., U S. Patent Nos.
5,912, 000; 5, 965, 144; and 5, 980,912. One week after

t he second boost, serumtiters were neasured b vy

ELI SA, as descri bed above in Exarrpl e K, except the
well's were coated with 50 ml of 0.25 ng/m mMANGPTL. 4.
Tvvo vveeks after the second boost the m ce were

e ' A~ o AR 17NF"T=1 A N 1 o
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[0296] to determ ne the pharmacodynam cs of 14D12, C57

al bino mce were injected with 30 ng/g body wei ght of
waioéa7amd their fasted serumtriglyceri de andP€DUS2006/000219

chol esterol |evels were neasured after certain tine

interv set. forth in Table 4, helow, Mce were fed a
Pie %ﬁﬁYeaO?}J e?ﬁcéﬂ'o’ﬂl ‘% %ﬁe’@i’ eutig n?%ﬁ%qs o§ %‘eetg’éﬂ f‘spﬁft(ﬂfﬁs gyvention,
bdchise T 10 (B3 alethyPésor S FUKI1N7 thRd GXRREd d@%}%-hamﬁm&l{ oup

of three mce was not injected with antibody and was
myjg 0 ALHTY Hehurmang 2p@ hamAPREFERABRCHTIEUP SN afimal medel,

recei ved 14D12 injections. The mce were injected,

f ast ReFombignpherange 8B Pdilnd L tloandyd 1 flgbdenmimey vwehegtdabfinal

i4nd G23h 1ane . phar.macoki net i cs of
coPSBS O  O2p A Ol M ARGLLIRR T (i G Bmount of
emgghk thabwdlconpiggatl pafol b DtRload-2,8-dinittobedBerbC DINB)F6 Weduced

ddli ti C57 al bin ] C re.injected with 30
a1 (R PP B2 R AT by b b HOP oM. Each
KHORE g KWEP CL, FENmibl B 121, 18T 6.8 i0ates). GSQHE §reglre@ 2DRYSEmM stock
day, 2 days, 4 days, 7 days, 10 days, and 1 4 days,
soliian e AL RO pol QrmMtodssalptipm i ¢tbarisl, eod both were diluted

- ' follows. An ELISA was, performed as .
ng‘?%sg{f;géfg%gg e 2 Rrﬁpl\l\g(ﬁ% %I}Cgﬂ%ﬁ:tlog ﬁtgg%]elg eaacﬁnﬁg?rrce%é@on of 2xK
foc thatiednminidbedl} shlugtbd)0THe 18 d3npehindy-(BANE Thdpoddi8 1A to 12A and

lowi ng. dilutjons of nouse séerumwere tested b
T el il in B adyisionse OMYE) sndot atiariguDMSO to the

ileRtbAnta @ B HHY o ddHari Q01
apﬁg rrli eof 12D12 wer e tagsé?édci n pgrugﬁ(g%g\%n?ﬁwg%g cﬁ%tenear
expesteshhCad) | Het ieathsassa 0o 85t cimepoued ahd §SbFwerhadded to the isoenzyme.

' .sho i Figure 35..Panel A shows
R P B AR o SR e o (peipboina s
solutibgy the drsodanteear BHG ameras tréddided k4B oR6I EQTH hit drpa[]SpectraMax
eak bout 24 hours_after injectiaon, while fasted

Pl"ﬁ%fﬁﬁﬁ?’f?MO&C@efePF‘a%eSc@ﬁ-c SOV, SALEORBRES Aa- Fhn b nebibitory
ac@RGUWE e DAYosn@lh el dubk R 4R the S HEARI

untgj I eat I eas;n336 hours after | nj ect | %ﬁaﬂ%ﬂgﬁx‘é’?{@% curves at
theygsions Frnsenteatigatiof Pesemppunrh dlssaypyet cofiduttdie duplicate wells,

300 I,PQ; otal chol esterol .l eyels over
A e B A O R B A it s AR Rl hese
assajroast gifdn lmolabs: 2hd@r. i nj ecti on. Fasted tot al

chol esterol reaches a m ni mum about 168 hours after
In vimy Betniyge 2. Gnatokieitpinr 11160 wells €Thit Bitainlpl@illhs @R $he %r&ﬁoxicity of

hours, after.injectiagn, when the experinment ended. V.
coRRYHls S Rt NS FRHER AgpRt dheoLio0dmmap denkemiaggh sy .

ANGPTL4 i n nhce t hat overexpress human ANGPTL4 £0299
To degdhpicrslaiee prerediorioarsl rleseion 1o0hselaivwalin dp sl BRMI

164CAEESm! Wi i i ,
~ chol est eS r gllglégﬁ&ﬁ(? ce tlgé%%ggvg%%%%g @rﬁ??é‘ﬁ& }\/Néiﬁbﬁtﬁr,nme’ and
incabimedAAYRE nader it d 561G Defdr -5 HexanBheted. @mpoabds/(@lethyhssters,

i N X nouse into the tail vei
eS8, 8128 aa RT3 sl e o DS0e
(8 emchkntraivas ovyr eaige titWinkitip AdEndaltagpétbdTC, Fagh: ofudihe 1:50 dilution
. four@%roggﬁigﬁgf ék%g(¥njected with 30 ng/ kg of an
0 S SRR e dGtmedine, 20 Wl of the dilvted seppeds Weee added to
actadVleialiRd] BMINES LR HWR 608N, IThKbdTs whD2n inkabifed AP92 hours
90B4. After four days, fasted serumtriglyceride and
(appepately drres derbding rimes) BhagsHewene abar ledvested biigentiifigation
[0300] Figure 36 shows fed serumtriglyceride |evels
in the mce in that experinment. Each of the five mce
in each group is represented_by a different synbol in
Figure 36. Mce injected with anti-KLH had serum
triglyceride | evels of between about 750 ng/dl and
about 1900 ng/dl. Three of the mce injected wth
14D12 had serumtriglyceride |evels bel ow those of
mce injected with anti-KLH The renai ning mce
injected with 14D12 had el evated triglyceride |evels
relative to mce injected with anti-KLH Three of the

" A o s
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that experinent. (Data not shown.)[0309] Those results
showed that 14D12 can | ower serumtriglyceride and

wao odoal 7ol esterol [ evels in LDLr knockout m cBCT/US2006/000219
t hat experi ment, nonocl onal anti body 14D12, however,

0 u ol erance or chan
Sy S B B AP AT o0 SE R Sl SR B faf o and
reploced bl mhwdam%lm tHACAITitdi- Gl hgenk. L/ efker BREAYation for 10 minutes at

conposition in those mce or reduce the percentage of

ropP ARG HE e iptrptingethe Platewes terdith atureinametsy voth the
aubdhe c rBbnal h were
s Ao o LS D OO L8

t hat received
copuctesin ddplistrd oiebn “HWDMéOtmb'emf conhpk fTbe ﬁZCLQEqusnckmmloo hat

0 ions of 14D12 ha
e A DA LSS 7 MBI ) SRR i R e,
Rebuyltypifi dltis osays Biergitenyin Tslele Qiselonf | ammat ory cyt oki nes were

not elevated in LDLr knockout m ce who received 15
In viedslaynplerd. éﬂﬁnmmﬁpfbéip&alo&l%ﬁ I'M8s &QriplGBusWIRs the beneficial
o ce% ved an H.or vehjcle. (Data not shown.) [0310]
SHRE P CPROUE $ s gpventian wqaa%wrgn?r%’& fresuRFPracEption. T hese results
areLc@hgldl‘tB&) pleaidti

vabCERNRSindRL Bl t| s g& W@%%&%ﬁy&%ﬂs

a sin Ie intraperitoneal inje
invggatieph Pecapsect RIREY (thetdietkyl bbtgrofiﬂlm127 tSited 1mﬂ®ese mn;e) has shown

R e a%ﬁ%ﬁ%ﬁ%u?s §f£‘ﬁ?%°"’fn FoEhime i G el
A e R T 3?8&'31&20 Pegirs

sumﬂmaln@mm 0% itgalRvidie serbm$ i ROV SlukdhiBE hd D20 Q¥ gdABHhdcin in a
T7§ﬁfsi‘|r 31 68. 8% reduction in serumtriglycerides
B’I&% oygiaightia ot ¢ Opanasphare 813786 I 3e cells were treated with
0.1%8 DMIO 6220 uMRAShEstl-BLAb
in Figure 4% 14D128td| dgn%lftﬁ?%g% ﬁJs&ko I'es Jélrﬁlg?ﬁﬁg\?/e ad
TLEA 99 18 palpire piediant spnsdining 6.1 YelAMSEXfoe Athoiurs. Fdiibiwmg the treatment,
e results dermn
dle:cl)é ng éergf%ﬂjlegté%i ?)g tFE'lg eonrrﬁlﬁoc R Cﬁﬁ’? Fﬁgﬁred saline.
ThAtsmeEuats m&tnemspemde&aﬂ mxpyasﬁsl bgfet (S0esMl T&derB ® 120 mM NaC],
05§|I%|4f|c %;ictl umtrlglycerldes in LDLr
Preg sttt T By f v hish Priessf 25fbplsspletiage inbbitors (Roche
Di béti@@dh&&n OB, NdianANGE I hdd AP el MR Oe) 1
%8313] Apoé@knockoaut m ce)4have beer? found t o el\?/lcce‘fmtww1th
ge%dﬁ aeitaaine & Opipates Mot s T sblblysates v@eecleaeecgby Centrlfugatlon at

13 &ﬁ?gﬁf&hggﬁm@g to é&%ﬁ 2211 d%l?r?s F (’)\P‘% %gglpletﬁ%oen 9 ? pg of mouse
moREG¢HD iti-hudE8GB T anﬁlbo(dy det addetl ne 50 pIc edlitlgsate of 1 mg/ml, total

e Pe o L PO ar FLE G 20k of iR Ctatrb e (e

Rodkife:d, IT) Rerd AldeOW e exRard 478 M cubRsd Rﬁrlflﬁfug§6j4°CTﬁ'B§§eads wete
ps of fifteen 14-week ol d ApoE knockout mce
the’? Tﬁ@&'ﬁfl Y AFRtHEIgA Y05 wpshed ghreariimesg yspdmbiey apd eesyypendetl)in 10 pL
AMRUEBCih h@ﬁﬁ@@o / Lbaik
e or 3c0 % kg 14%);21*&}1%?{]%%{ %i g%%ggﬁnxﬁgégg dangaa éah% E&a USA).
The sgpesng mléeswqrehtart@lmt PBIC fueSknihiotes finnd sttb;mte\ﬂ/ﬁeRBS BQ\GE ona

he fi ft ce was |eft u at e
- L RO el 5 ol i rahiSh b il & Bimtn o
anﬂbody DI207OB) INBGI ammcagugmed BindRYuiedlddt Aol 8bbit oG antibody.
injection. [0314] Fasted serumtriglyceride |evels
were determ ned in each nouse at the end of 15 weeks.
See Figure 40. Serumtriglyceride levels in mce
injected wwth 14D12 were si %n ficantly | ower than
serumtriglyceride levels TN mice injected with
anti-KLH or mce that were untreated. However, serum
triglyceride levels in mce injected with 14D12 wer e
not significantly lower than serumtriglyceride |evels
in mce treated only with vehicle in that experinent.
[0315] Fasted total chol esterol levels were determ ned
in each ‘nouse at the end of 15 vveeks See Fl gure 4 1.
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met hod was nodified to use RACE and PCR priners
sui table for the nouse genetic background. A n

wa@bdognmems of the heavy chain variabl e regi onsPCT/US2006/000219

fggied

including a consensus sequence (SEQ ID NO 15), is
Figure 47. ent__honol.o
GEPPIR el Vet B Pard Brairerel i Qdbrper

schther armola ddnml NebSRRAVU.S.A) ! iTRE bzﬁidgﬂ{eﬁm Then hedMpound

chain variable. re

i ons of 14D12

ID NO 12)

and

trepipont maFepmpLRgo HEppLigrnondigg N tCP%téfPl anq\m»tessgqhes percent
inhIBRYY. TRALMIY &l BB id BHIONLAEw90B4 (SEQ ID MO 14) is

only 40% i denti cal
ot nld PR ger&?l%g n

chain vari abl e

regi

ag“%gﬁ%?ﬁ/es

ID NO 17) and 9084 (SEQ ID NO 18) are 99%: denti cal,

to the heavy chain variable reglons

03261,

ons,

ht chai n var.i,

SHeriseshR e

uﬁﬁ&‘&f t%js ntlve%tl

il
R AR

ndHL 60
consensus seguenc

¢ySECKifiEy ﬁN@GS.{DI) nnmmosmmamcm & d}nh}é ed8t Coﬁlﬁ)uﬁéﬂ' &fahis invention

s shown

PE poMpayne0).

while the light chain variable region of 14D12 (QEQID

NO 16) ils

ent

%§?y¥ 13290 HZEF gﬁgﬁgg to Eﬂ§65|grt GSTn
I Epi t pm

Chmpoundhr| i Magl q'w’ r*h%oc inhibition,
%ﬁ% I-\I\l\:r’||_4 |_UJLIJ To—1
for

respectl\e Iona%
st
onal 1anti bodi ed015F]

e] ]%E] els nocl

9PIB4137 he fol kpw ng expgpi ment was gper f

£ + ~f ANICD
I'T " AYTIETIT S Ul I—\I\I\.TTI 4 Wete +rans!

oo

= Llundlk
The+l ocati on

=T =

of the fragh8nts are dHow
thezsequence n TakRle

the fragpgnts are ow
/CEﬂID

I‘W-

(SEO- 40-to0148). The starting amno acid and 73
enddng amino atid iin Tab0.2 5|referéto {he ani2no acid §9

seqyence] of 4 sho i SEQ 1 N@rﬂﬁt—igﬂﬁ1r1?~————~
om a congtr

[0328] Each fragmemnt was expressed fr jct NM
derivead

thaf was|generat ed|usi ngl.PCR| Each3RCR; " NM
euence—encod

construc conhginej a T7r_pronoter;—a—s e
- ubi gt n- Ii?@VI

a S6 t equeénce encoding a‘'snal
nodyfi er (SiM&Q and t hej;gequence epco NGPTL4
ntro

r.an

£ + + 1t
fragnent Fhe—PER—¢constructswere—t+ran

usi fig RTS E. tbli Linear?-Tenpl at e 58enef
(Roghe Dyagnosfics) and &JS 100 E scol| HY LT (Rochgn
anuf act urer

bragrosties)—bothlas directed by the
L4 postionh of fragment ,.s referr to| as
5. TR in|vitrod

ThdbANSP
(igmier ) gs2," etc|, as“shown in Table
50 protei njfragnents| rnctruodimg the HsTagy
"Hi s- SO0 gsl Nwm
D] The

tragsl at
B sequence, | are1p®f erfed tidpas
C re 49.[032
ated 3o

(aﬁﬂ‘%efgxoa gs2." etg¢., as shomn in Figu
|n:m|tro tramﬁ at ed prpm@in ragrgpt s were sgpar
H ICDTL A ﬁhj
pt s 61

UT1 Uul DS-PAGE g.,l D, al Ullu Vnﬂth N—ANG =5;—att

tr&ﬁsferred t ¥ our niXNPbcel | ul o®bl ot s. The9bl

were then Rhec ur ntaining

5% nonfat dri ecl?ggneﬁg{méas‘%&dzol‘% é tu Bi ocﬁ‘g%g, t he

bl o n %

(TBS ﬁﬁe§gé§f5%2§§ﬂ¥%%§£&%or ?3% n1n (%mgaéﬁw?rsoggsTpll

(ICHHe20hM witheeverd haing k40 aM) j amdmsalmwcmaesmg 1 over
ter j 14D12, 1 4, or anti-H.s

GSTURt B PSTARE bt A8 finst Rl GO F Meeiymi (e st e ol

four times for five mnutes each rinse and then

i ncubated in TBS- NFDM cont ai ni ng a 1: 6000 dilution of

HRP- coupl ed goat anti-nouse anti body (Southern

Bi ot echnol ogy Associ at es) f? 1 hour. The blots were

rinsed with TBS- Tween four tinmes for five nmnutes each

rinse and then devel oped using Super Signal Wst Pico

Chem |'um nescent Substrate (Pierce Biotechnol ogy) as

directed by the manufacturer. Alternatively, blots can

be devel oped using the Western Breeze(tm

| munodet ection Kit (Invitrogen). [0330] The results

of that experlnent are shown |n Fi gure 49 Antlbody

A APSNA S~N O
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Pat ent Publication No. 0 645 397; and PCT

I nternational Publications Nos. WO 95/08563 and WO
wQ@20040202% di scl ose various tripeptide and t et tBEEPS10d€000219

conpounds that ate anal ogs of reduced gl ut athi one

ut S cin I n¢ ud| conp unds
<H 2 PR TS B R Rt iRy P oL s
medstoed jrl tlﬁﬁmﬁzﬁnvﬁxe&[)i&lﬂ&Wassﬁﬁt ers, am des, and m xed
ester/am des ere;. Zis 'S, O or C nis l1lto 3

whensdmk 8f Se@ictl] aeh dnipdudds of thi irfeftorOvdly Ql%@ &@{eay& their

t| onal ly containing 1 or 2 nonadjacent O S

ab Sherssdhe diffsigpEation pf &6 collp Tdus Busties mqneﬁme dffect of

thwc&ﬁ Ao e
H or® Cl 4Ofaﬁhg\éq1ve N\% nf&\tlﬁstglg aenuaﬁon %Fﬁione §§h‘§me{§leumnna
cel Bow/# v@efThcedreamtj atme)nelﬂhed pdicsivCaf éfialck i hunmd when

S ab e def) ned and the
Sl AR e B ﬁg&i@e Wﬁé‘:’ﬂfﬂns TP ePE trgyavghas shown
1@ likhulal | a e l D i l 2
m}gs(g- tﬂ\% %A%ms ﬁg %Oé%lh%g LJ:a%l Xclg) upl e 7 %r ou "ﬁug d at
37%e p}pgqyen&% Q@ ot h‘ehwtesrm Jwibrof dfe dupplesontad RPHAI rshe medium

ed as hav
oGO8 S3T8 380 cBPaP oY PRI D i a o D0
cogcteutramdn mm% 'I'l{eaj’eﬂsf RéRBervERDy deb R 6&%1250 Bpm for 5 min at

term T conp] enents of cells and tissues,
Zod@ B PR Fha%ﬂ’rﬁceafql‘# HL?SFh?tF@H%@d stinA Py cag@mrg 2% FBS,
ths’i;rb@an@d&lZ\Mﬂli‘lO 10 bR oSt BrindRd %&@& mgblgﬁhﬁ%&ig or 10 4
potentlatethe cytotoxic effects o et noth rapetlc
p ﬁ@éﬁ”ﬁ%ﬂq—@nﬂl{mﬂ isotipe sontsalapghddy eb feremding dyt 3t mid @i iy, the cells
wehdlrel SH%E%Bd&PHszL GleE) ggiele}%%%rg l OduEJ ﬁ%’r E{m‘: sells gysge harvested by

gr anul’ocyt e- macroph
cerrteifagainn (325Qmplrrafoe Stohie acl2dofp amiempeﬁziadg{ 0. @EPBBESMMning 2%

te. the bone destructive effects of
e B A A e G A R A e
mdh@ﬁ;&es[’rﬂrﬁ{ @é@éctéa-]:ksv' flok/ eytd)rg@tﬂl ﬁsﬁigeaqu@SéJﬁB%ngﬁge%%E ]ﬁggnences).

publications as TER 117 and naned vari ousl

H@S%V%We*y spmiuctedie fpligite, wihEDSRYy jonti@]. Tgt@e@@@zgf diffrentiation

I Phe o
Wagg( Q%B‘%%)é QSUIK& fgﬂ%s%%%zfyoé% rﬁ%o% o?ontttﬁ S?VCF%‘BF thederged
compgurigle emlzameet] the differentiation of HL-60 cells.
L-g-gl utanyl -.f-tj phenyl net hy”-L-cystei nyl - D-phenyl gly
ci n€ronT théke fFulisrahnd lthe SruGhial Elkmlbnwidf theag cdr@&m@g to TLK199, the

appr oxi nat e 0 .nM TLKI |dent|f|ed|nthose
°°IB§‘? g es%‘i’?&h%%ﬁgta digpterspace S@e?feﬁatq% therapepfigally fas ppigntiate the
cytekee leffodts Eﬂ&ﬂeﬁibﬁaedﬁ%ug@& As iNRm P 8%5434%1%1 x@% cgtotoxlclty in

I nternational Publication No. WO
tungarcellsy flpwiethe PEdpation oG prograitbriphbee mherw, stinivdtdthor

or C3 2 6 X d .

o A St i ey Oy e B o o
ageoas@dmmtahem&omesmn&Ioh«yinaﬁbwcs 10 al kenyl and R2

is H Cl-10 al kyl, or C3-10 al kenyl. US Publi shed

Application No. 2003/010051 1 and PCT Internati onal

Publ i cati on No. WO 00/ 44366 disclose |lipid

formul ations, including |iposomal fornulations, of

di esters of conmpounds of the fornmula: where: each ester

is 1-25C, YCOis g-glu or b-asp; G is phenylglycine;

Zis CH2, O or S; and X is 6-8C al kyl, benzyl, or

napht hyl , or a pharmaceutically acceptable salt

thereof; or a conmpound of the fornmula: where: Rl and

R2 are independently chosen %rom Li near or branched

al kyl groups (1-25C), cycl 04 Kyl groups (6-250),

substituted al kyl groups (2-25C), heterocycles

(6-20C), ethers or polyethers (3-25C), or where Rl1-R2

(2-20C) together forma nmacrocycle with the formul a;

and R3 is 6-8C al kyl, benzyl, or naphthyl, or a

pharmaceutically acceptable salt thereof. Many

cond|t| ons are. characterl zed by depl et ed bone Marrow,

Y

.
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conposi tions, methods, and uses of these conpounds.
Modes for Carrying Qut the Invention Definitions

wO 200kgpr4249eans a nonoval ent group derived fronPEI/US2006/000219
sat ur at ed or unsat ur at ed (but not aronatically

R N —

thfsmmnﬂoxt;aﬁﬂwﬁll}ﬂﬂleﬂlest‘éﬂflh as nethyl, ethyl, propyl,
1- propenyl, isopropyl, butyl, |sobutyl sec- butyl,
tertA bcblid}’formﬂ@liﬂnyﬁor oﬁ@h‘dﬂnms&%ﬁnqp f}bélljed by combining the following:
cycl openten-1-yl, cycl opr Inethyl cchohexy and
%ﬁﬂrﬁﬁexylnethyl Saturétéﬁy Ryl s and Cl 6 aIkyIs are
Mg@gg%@{é{mtg\bte t hat thebh lefjqition of "alkyl™ in this
application is broader t he conventi onal
Stegelfi i nition and |ncludes:gwmum§znnre connnnly referred

C ycl gal kyl al kyl ", ™"al kenyl ", and
Hy(ﬂ?@mﬁyﬂneﬂoy%géﬁet ute lé%/ay/é’] kyl™ (in the definition
MiafocifptaliBandiuloke 3 al Kyl sulyst &ywted with 1 or 2,

specjally 1, groups selected from hal o, hydroxy
angghe pixture fsi ompassensee g taplstsirsflled mirihardigelatin capsules containing,
for PPl b |
oL B A8 EB oYL i PSR PO G
sugpe@q;gsofg@ﬁlgefcgmﬁgregmtl'(&jr exanple dg&tyoxyprepﬂhytbthylcellulose) pigment

Lo AR BERA v

theflel iphexyodration sfthe boklen@f the ring nmet hyl ene groups is
replaced by O S, S, NH, or N nethyl; and includes
2-  anfbridubedd aRYUahitiytados is REshedt By Js@ﬁlﬁ%rtgpycy nd, for
4- tetrahydroth| yranyl and its J~-di oxide, and
exagple a53php. r‘BP??@F?”g‘ SFFPtablsaﬁ*s 15K Eﬂi@elntwon of 1% w/v in PhOSPhate-
bultele@k f Y,
oo e g oAt S BT KR o, gy seled i
steslgtponiaingtsadn @i, yrckonplkyds0 nigSubsdointpoied of)tmmtrenmn.
means phenyl substituted with up to 3 substituents
S el édteadtifatnmijvphidized Ginulat 2 prepﬂdd b§) ﬁisb(ﬂﬂﬁ!; the compound,

o sub tltuted Cl 3
s SO %k}%‘mﬁfﬁt‘?ﬂ@ﬁ a%r*lg/tgﬁs?%t LSl Pufercpr grample he
phaslplhyﬂe amgfer éﬂhﬁ’ghospBﬁEJBﬁfored adlidle ErbndoRldkBYYE HRRAY the solution
'Hal ogen" "hal 0" neans F, d, or Br. "C5 6

anq gpRaneag jfiintorvpiiable gerde vialsslypnpilizing the scgutionite mgmovedhe Rater, and

seaﬁng the Rua‘fs '@Mé 1 gfélmfkd fin%lﬂ.ﬁ oln é’qegcgn %ethg gcﬁ{uyn of sterile water
means . roary Stltute Int

angjhs G?qobé'du@@ @Qletlcﬁfomaﬁbﬁaétﬂlbudlhlchdﬁbe@iumstrﬁﬁd xﬁl’ch fAkdtution such

o) h t tit ds of thi
s (R SRBB gy Wil PTRh ol 4G “gritp e sy thﬂtifl)f?

capabl e of tecti the ut anyl ne gr.o
commamatett ReSprplBraeuth S sfern D BrRr o o Fhiihed
Apbliagi6avBidi 2008/01005 ELt @, gdgtdnttgest Nendy AL S SmPEuddBlihis invention
npound, and subsequently renovabl e W thout affecting

in Rcltfé of eprp RS9 ef thetwblicatippiand resy befigophilivedt asatoprstbrd of that
puBiithifon. NVention. Common such groups include and
benzyl oxycar bonyl, conveniently renovabl e by
aci dol ysi s. Antneprotecting groups are well known in
the field of organic synthesis and particularly
peptide synthesis. Suitable such groups, and the
conditions for their renoval, are described in books
such as Synthesis of Peptides and Pepti dom netics,
Wor kbench edition, M Goodnman, ed., CGeorg Thi ene
Verl ag, Stuttgart, Cernmany, 23004,~d Pr ot ecti vegroups
in organic synthesis, 3 ed.;”T.W Geene and P.G M
Wits, eds., John Wl ey& Sons Inc., New York, New
York, U S A, 1999, and will be well known to a person
of ordinary skill in the art. A "therapeutically
ef fecti ve anobunt” neans the anmount that, when
adm ni stered to a mammal, especially a human, for
effectlng treatnent by one of the therapeutlc nethods

s Y Y Y e g .

>
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optionally foll owed by one or nore of steps (b) to

(e): (b) ifWis Na-R -L-g-glutanyl or JV-a-R
wa.2@sgrasanyl gl ycyl in the conpound prepared i PCHUS®06/000219

(a), deprotecting the conpound of the fourth aspect of

hi.s. .nxenti.on.to give.a conpound of the first aspect
sk SRR T bl e RRT S b R chepientyc ebwmpoiine
comjeruadsYof thisikdentié) hydr oxyl amine or an O (optionally
substituted Cl1 3 al kyl)hydroxylamne to forma
CONPAUBRPYRAT &F i ehtidH, it i%%hb&%k&ﬁﬂﬁd&%gtde%é&a@&’ in the
Cl 3 alkyl); (dl) if the conpound is a diacid, formng
Fopnystige Espmpleabevss isgfimitigered mpouenduslp pverd0)minfites tven patient
Lo L - Q. di estet....de-esteni fyi ng the.
.Suc o%% und dtl}gelogl?’ ge%[aggces t eO%dﬁ %3 |g d* tclﬁ %f) %eeOf?g) ﬁ%%(‘ th d‘f’ndatﬁ’& dose is
ingredsed oy Hilngg/an’s 200 mgfm?, HeD me/mbundlcql @pank the Boapdhr@fis

t.eps. ((ja) to (£ e . starting materials for the
RSl Bhed S P B 4l Yo B T ang

tetr I des, .optiqnally npno- or di-esterified, _

opt ,\%ﬁ@q" 'r&‘if %YC&FS‘%@}“’S? dessabe) 1 canpRCtionivie: spagific iberiments
antiRaEIEd RVARDLS h}élfaﬂ{nt Qﬁpﬁé}&ﬁﬁéf‘%ﬁdm SRif 1Pl LA .vgﬂ{é%egard to that

anal ogs are conveniently prepared by gonventfon
skiffpnd gt disglogyig thag equivabitiesfi the spetificaliyclinalosel paresdnmdahethods

: ' ' b .art. The,pepti,de synthesi.s
wIREED BETRRIRL: o bl 2B ad N DGR, YRR B e
witimthedollsughclaisst ri phenyl met hyl, and the resul ting

S-protected peptide then deprotected, for exanple by

acidolysis. Typically, the S-protected peptide is

di ssolved in an acid that is strong enough to renove

the acidolytically renovabl e sul fur-protecting group

but not strong enough to renove any am ne-protecting
group, optionally in the presence of a scavenger.

Sui tabl e such acids include trifluoroacetic acid and

ot her strong acids such as trifluoronethanesul fonic

acid, optionally in the presence of a cosolvent such
as di chl oronet hane; suitabl e scavengers incl ude
aromati c ethers and sul fides such as anisole and

t hi oani sol e, phenols such as cresol, and, nost

efficiently, silanes including trialkylsilanes such as

triethylsilane and triisopropylsilane and sil ane

pol ymers such as pol y(net hyl hydrosi | oxane); and a

particularly suitable deprotection reagent is

trifluoroacetic acid in the presence of

pol y( met hyl hydr osi | oxane). The S-deprotected peptide

can be isolated fromthe reaction m xture by addition

of an anti-solvent, for exanple an aprotic non-pol ar

sol vent such as a hydrocarbon or an ether. A

conveni ent preparation of

JV- a- (benzyl oxycar bonyl ) -L-g-gl utanyl -L-cystei nyl -

D- phenyl gl ycine, the starting peptide for a nunber of

t he compounds of this invention, using the readily

avai |l abl e starting materials

JV-oc- (benzyl oxycar bonyl )-L-g-glutam c acid a-benzyl

ester, J-triphenyl nethyl-L-cysteine, and

D- phenyl gl ycine, is as foll ows.

JV- a- (benzyl oxycar bonyl )-L-g-glutam c acid a-benzyl

ester is activated as the JV-hydroxysuccini m de ester

by reaction with iV-hydroxysuccini m de and

di cycl ohexyl carbodiim de i n anhydrous 1, 4-di oxane. The

iV-a-(benzyIoxycarbonyl)-L-g-gIutanic aci d a-benzyl

ester g-iV-hydroxysuccini ni & ester is dissolved in
anhydrous tetrahydrofuran, and added to a sol ution of

S-(triphenyl nethyl)-L-cysteine and triethylamne in

water to give O a-benzyl - Af - a-"enzyl oxycar bony”- L-

g-glutanyl -i'-"~phenyl net hyl J-L-cysteine. This is

activated as the iV-hydroxysuccininm de ester and
coupled with D phenyl glycine in the sane way as for

.. ey oy
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known to persons of ordinary skill in the art; in
particul ar, a convenient esterification technique

w0 pwelovegs t he reaction of the diacid conpound PET/URM06/000219

first aspect of this invention with the al cohol that
produces the desired ester, using that alcohol as
q%mgnt, in the presence of a hal osilane such as
chlorotrinmet hyl silane at tenperatures between room
t enper re and. the boiling tenperature of the
Lal co 5?%% W“%%ﬂ?%ﬁ%?l ep (e), a salt of the conpound
of\iﬁf fXrst aspect of this invention is forned. This
\MMH ﬁp&ﬁg& y be an acid addition salt (see the
defEni Hi on of "salts" above). Conveniently, this is
donésinnediately after the conpound of the first
aspéct of this invention is forned; and nay be
acc i shed by addition of a solvent that will becone
an -solvent for the salt, such as an aprotic
solvﬁggﬂ e.g. a hydrocarbon or hal ogenated hydrocarbon
suchZ s @i chl oronet hane, followed by addition of the
acid“chosen t:o formthe salt, especially in the form
wide:t he anhydrous acid alone or in an aprotic solvent,
e.g. hydrogenchl oride gas. Further anti-solvent for
npfeordalt, e.g. ethers such as diethyl ether, nethyl
tert- I her. and tetrahydrofuran, especially
'Wﬁi%k;$“%%ﬂp?%ﬁg@#m%ﬂgggi may be added if necessary or
X dbespitivedly sbguened0; afyclosll Raptipnalishbstiiied O Hfeodilbhlkyl,
have no diffjculty, considering that skilﬁ and this
°PgPR Y@@Eﬁ“&‘“ﬁ‘{ PP tonallyeskbsirted £s.c haterpabar i ng
Y GerpOoHRAHIf ort-he i i a 1540f this
i nvention. Uses J?egﬁégﬂ@ﬁgﬁﬁhﬁéigﬁﬁﬂﬁ 6@&33 The
Z sopperia sulstitgdseptenylor optpredly suifstitubddd ;i heentaiyin

‘ eG] [ N~t cig-for are-.ve ot ent ..

oriEERERNGS perp el Pt ) BB I BPAS B sy

ot Rlsalt of thheympsendadtsl naior yedirddteenhanci ng t he
differentiation of HL-60 cells in vitro, and one has
been.shown t o, enhance granul ocyt e/ nonocyte col ony

Z'forﬁéef8ﬁmP?%%9§ﬁ?W&év‘%ﬁ%lﬂﬁrrOM/cells ex vivo. The
conmpounds are d erefore expected to act

3. t hefTpeuinpoatd §f ddimhunenen ior, potentiate the cytotoxic
ef fects of chenot herapeutic agents in tunor cells
(because GST,, especially T Pl -1, which is elevated

*in ﬁ%ﬁfo?ﬁﬂﬂ?i?éﬁﬁﬂé§wx?% ipPr cated in the resistance
of tunor cells to chenotherapeutic agents; so that a

5. GST TheRbabbatd ol oh€EEEAnE NQo akitekd W i0f -yigiRarhpmOr
cells to clear the chenot herapeutic agent),

selectively exert cytotoxicity in tunmor cells (again
6 bec éO’GPX‘e?é(Oﬁr a§88ﬂ%9{1‘éﬂlmﬁﬁit‘bﬁtwh6fﬂ¥189%193%5’1{ ¢yelohexyl,
chigyQ gt F%@ﬁ,.%ﬁwﬂ QitlsQhfed ghepfine marrow, stinulate
the differentiation of bone rrow, mtigate the
nyel osuppressive effects of chenot herapeutic agents,
7. and The gemaewndrf el §ortess X 14 eycloberl. mar row.  The
compounds of the fourth aspect of this invention and
g the f [ o] 1. 1aventi,on, are
use e o e R by Sl By P 52
flugopetderopfethil, bydroxpe mciiony, oftiéfieecoatiylaspgst of this
invention is pharmaceutical conpositions conprising a
compound of the first aspect of this invention,
optionally al so including an excipient, such as a
phar maceutically acceptablgfﬁxcipient. The third
aspect of this invention istherapeutic nethods
i nvol ving adm ni stering the conpounds of the first
aspect of this invention or the pharmaceutica
conpositions of the second aspect of this invention,
typically in a therapeutically effective anmount, and
the use of these conpounds for one or nore of:
potentiating the cytotoxic effects of chenotherapeutic

g, - a

T - - I B I e



at room tenperature. The THF was renoved by rotary

evapor ation under vacuum and the residue diluted with
woeden7amd washed with diethyl ether. The aquePtFUpvas®0219

was acidified to pH 3 with 6 Maqueous HO, and

extracted three_ tine i th ethyl, acetate. The conbi ned
%orga eccoé?&quggfjg clig} iwx}mﬁ% ﬁéedpl?ﬁ%idﬁs Wt ?tl,tutg‘it ur at ed

aqueous NaHCO 3, water, and brine, and then dried and
10coNnCE doadetindl 0f ghiiel whéd thie phenyl is substituted and one of the substituents
. L V-a- (™ f-butoxycarbonyl)-J -(4-bi phenylyl nethyl) -
is 0 the deRopifen( 8296 yi el d) as a white solid. O her |

(optionally protected) S-alkylated cysteines may be

11, eadihe/copiRRad 8dciivn fhehdretilad; e]glytome SuRERRAL ati on.

Synt hesi s '"Exanple 1: Synthesis o
L- g- gl ut anyl -J-£(4-bi phenylyl )methyl]-L-cysteinyl-
> 12p phEhfgogneend ef i angf elainsrigiosklaperq the-C(FB).-Z ahetitution is on
_)_ "
o 2 e Rose o S EIRE 1 1) et 1 y1 ] - L cyst i nyl - D
phenyl gl ycine, 1A as the hydrochloride salt, was
3prep nfpopnd 88daimyl2 whete the —-C(=Y),-Z substitution is on the 2—position of

- nzyl oxycar bonyl ) - L-g- gl ut anyl -
“hgg%é_\%g‘?‘#& - D- phenyl gl yci ne by di ssol ving the
am ne-protected peptide in acetonitrile/water, adding
ldan dPproxipeatd ofldaifrol 20visxe 8o s-Gif Yy ol substidoticatsloartht €-position of

10 thange agdi nﬁ a slight excess of 4-
fB tHiyl ) bi phenyl, then nmintaining the reaction
under nitrogen until conpletion. The reaction m xture

15nas Thel dobrpduitd bhclMBt Birwhape g heph T gptiﬂnﬁll bbst@h{3@ kvithaRdro,
separated and acidified to pH 2-3

he aqueous phase ,
OGPy Fﬁéﬁﬁ 6‘V‘§t8%érﬁea}}°"¥/*@ﬁﬂ€‘9&fP@é%hé]d with ethyl
acetate. The organic phase was dried over anhydrous
16My)S@he cfoﬂpbﬁﬁ& &5 an@r@ﬂe LheaMeluae sHeduced. i@ !a\éﬁ{\khereof.
a- (benzyl oxycar bonyl ) - L- g- gl utarnyl - J' - [ (4- bi phenyl yI)
nmet hyl ) - L-cyst ei nyl - D-phenyl gl )éci ne. The
ani r%‘-%ff’é?@é%‘éﬂf agiy|opE @ECliggsirodd thayds ndjestesaer affali shrireadd
in 2 nm 95:5 trifluoroacetic add(TFA): di chl’or onet hane
5 Wi t ; I pe - [
1 18pur H;l}leecg sufé\?gﬁgﬁgp\%atﬁgp{ %%g% o ete%fl%Yer‘{eE 0are BRoE
L-g- gl ut | -J-[(4-biph |yl thyl)-L- teinyl -
19p- g ;I:pg*{?yl@pd]@t[ c(lﬁmell8pthaetri]s¥ a %/:1—3);]‘-(1{'0;71 d1>c/:st2er, or : g/a?t tlelelzrggf.
L-g-glutanyl -J' -[(4-bi phenylyl')methyl)-L-cysteinyl-D-p
ZOhenYﬂ'}Ql%ﬂpggnd’\@iscla{ﬁolb%ﬁqs @&ieﬁlpleesw,%rg%mt glrelce%?. sal t.
Conpounds “such as
L-g-glutanyl -i'-{[4-(2-pyridyl)phenyl]nmethyl}-L-cystei
21ny| - phpaydgdiydiime thetdnprdasted f8an: and
og- gl ptanyl - f - 4- oyl phenyl thyl]-L-cysteinyl -
t @%‘ﬁg‘?{w m&‘{i’ lﬁgylg’lg%%gglﬂ%ﬁ%é%ﬁ%Q@’%ﬁ&éﬁ%’ed by simlar
20 L—y@hﬂam;}s&[(Q):H@ﬂfenjzlylbxﬁ&hjd]-defﬁstcaﬁyﬂtntlﬁ{&?lgkyahé,des of the
first fgyfégt of ??hi S igven ion, 1ncluding compounds
Ly gfuemgh-& 1 Grorrano-Ahe hardeestay - ey ok Brahs i Haly $re par ed
~PYlu @il bR AehBRAS bi YR < By wsSi s of
- \Eghé igjydlgﬂut-g@rryl -0 %F( 4ip§¥%enylt§}il]@(ne%{§%ﬁ]l-gLP-hg?sl%lgiﬁ%f’/l -
L-mlpth@mlywﬁy@ﬂwvr@h@bﬁyH—queeylylfmetdmsd]sbpssstdinygbaﬂ@pﬁglydne),

(- sy g i ime A e P PResylebsy - b p

25 Lohgntungl-§§# reragh-ébiphlengdiresthylHBcyseadnyl-bepHepdglodatd, or i de

salt, was prepared from

L-g-gl utanyl -J' -[ (4-bi phenyl yl ) met hyl ] -L-cysteinyl -

D- phenyl gl yci ne, 30 ng, by esterification with ethanol

and chl orotri met hyl sil ane, _g?Z\/T ng

L-g-glutanyl -i"-[(4-bi phenylyl)nmethyl]-L-cysteinyl-Dp

henyl gl yci ne di ethyl ester, exact mass 605, M5 (m z)

606 (M+H). The

L- Y-gl utanyl -i-[ (4-bi phenylyl)nmethyl]-L-cysteinyl-

D- phenyl gl yci ne diethyl ester was isolated as the

hydrochl ori de salt. Conmpounds such as L-g-glutanyl-i

T
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anti-CDl | b anti body and phycoerythrin-conj ugat ed

i sotype control antibody were obtained from BD
wBr@soiesces, Inc., San Jose, California, U S PCT/US2006/000219

Met hoCul t (tm) M3234 net hyl cel | ul ose medi um (2. 5%

hyl lLose.in | emented with fetal
R P Bl Pre e B iR R S e, 1
Ly ghnmahgist [(hbenoyIB aphoinarp ein@idphengbytiagli ne) was
gg ai n}g%ag‘ir? S?Encg?‘fl, nghngﬁt(%i es, I%%H E\?ancouver,
L E R St (e e F IR (b s MRt beii g L <ysteinyl-
ng,g digt i on) in accordance with the manufacturer's
irections. In vitro Exanple 1. Inhibition of

L—gltglywtlw tdfﬂebiphwbrbfs:feéiyﬂr@?:ms‘oﬁrmwg@ﬂorfﬁltmﬁl)m@m b
: e co un (0] .S as
LR 8 B bR LR 1 SR B R,

andsbendiytipkeseS] Pl -1, Al -1, and M-I, in vitro.
I.,nhibition of GST Pl-1 is consideredpredictive of

an&f'l% %f‘lf&ﬁ?&hﬁ cPRROwHs a0 ghett dethd ereis of the third
aspect of this invention, because TLKI 99 (the diethyl

22est ek pbirmbkddticdl €otnB8li@sh édingRRSE BRPBY ,
tnyel gsti nmul arc1t gc i \ii ty i nﬁrhﬁﬁansé’;nd@ 0% BB B¥Baims 1 to 21.

chengpotentiation activity in an ani mal nodel. o
23Rec fﬁ% I;]i’ﬁﬂT‘QOﬁﬁ‘i‘FﬁlrFO@’PS@Pﬂ P clgim 32 fugther agmprising g nzgpres.
were used at final concentrations of 0.02, 0.01 1, and
240. 0083 JdBbf 5Lk oudn@ P & S PElainks YEH 31 fof NG RPRUAE oP]
enzynme that will conjugate 1 nmol of
medicaiiegt for png oginate afpraentiatieg (heONBYoxiceffeetd wE eltbmotherapeutic

agglgg%@ct)%{g? chlrs,(s g%reﬁ[‘%%%ébg%%&:@%? ’(r:c .sgel%%j%:pr%cﬁon of

GIg. [Bogenitvratie byne 1EBbwmasimplatpg the dliffgertialiff) oMb wtakow, mitigating
thesr%I ytion |Sri1vev%%er, g}rgd Ct:gNB as a 100 nmM stock solution
T RSP WRRETS A 6f ARsRtRerapauls agenty 194 medulsring iemetoppigsis in

bohbenaappt opri ate concentration (to achieve a final
concentration of 2x.Kmfor the isoenzynme being
eval uat ed).. The test conpounds (diacids, conpounds |A
2t o ﬁﬂeg’ﬁé of PRE onmprea gy Rotentgtieg the gytorpxiti effertapf chemotherapeutic
ag&iid QgL dIDVER vl dx i oo L @bl i
gappr opri afe concenI?r}éti o% O%glr t tgmgg/%%’ e?egtﬂ‘&?gﬂlepmducuon of
G priegeniteratn bons roveqw, stimgletivg thi diffalguiation ofiameexpest, @dtigating

. e assay., the test co und. and Hwere. .

thd e popp i P45 BE SRbroch el it Bavo e St o o

booé m@iiiB, emhptisingndintidtiitngi SRePOVAELECATFRMEBELIERH 1 to 21 or 2
sol ution, the aEior bance at 340 nm was recorded

CORBRATHIN LAY P1¢ Bt ™24 0pR3-a Spect raMax pl ate reader
(Mol ecul ar Devices, Inc., Sunnyvale, California,

26.U. SAAsompoliie oEHE fhslpi tory activity of each conpound
was cal cul ated fromthe slopes of the absorbance/tine
CRII VES ét the various concentrations of test conpound.

wA assaysower e conducted in duplicate wells, with
DMVRO dontrol, with the final DMBO concentration
mai gt ai ned at 2% Results of these assays are given in

Table 2 below. In vitro Exanple 2. Cytotoxicity in
HL- cells. This exanple illustrates the cytotoxicity
of ounds of this invention against the HL-60 human
| eukesya cell line in tro. Log-phase cells were seeded
in -well plates at 1500 cells/well in 150 nL RPM

1640 nedi um suppl emrented with 10% fetal bovine serum
(FBS) and 1% L-gl utam ne, and incubated at 37C under
air/5% C>2 for 4-5 hours. TI}Z test conpounds (di et hyl
esters, conpounds IB to 12B“and TLKI 99) were

di ssolved and serially diluted in DMSO (8
concentrations over range with m dpoi nt near expected
CC50) . After a further 1:50 dilution in the

suppl enented RPM 1640 nedium 50 nL of the diluted
conmpounds were added to achieve a final DVSO
concentration of 0.5% The cells were then incubated

r " . —



for exanple, 250 ng of the conpound. Tablets may be
coated, if desired, by applying a suspension of a

wo pdoaofauam ng agent (for exanpl e, PCT/US2006/000219
hydr oxypr opyl nmet hyl cel | ul ose), "pi gnment (for exanple,
gitaniun1dioxide), and pl asticizer (for exanple,

Wd7&t hyl phthal ate), and drying the film by evaporation
£ nLheisal ol ati | o ot ] .

N b oy A RO FEM R e VhAER BBl fcfing

gohRirndceut i cal |y acceptable salt, to a concentration

o %NV [ agsphatekylfered saline; and the
sgl'ution is sterilized, for exanple by sterile

offits| @, 1, lltyhy phemyd L, sallaflad (Cf ItebdrylpCeOilityind@bSor di-ester;
con%aiﬂ%n%, for_ exanple, 250 ng of a conpound of this

ot 4808 9f ERsiFOmROPRY RS HRRsy ot 46/ Ephi | i zed formul ation is
prepared by dissolving the conpound, again for exanple
as a pharmaceutically acceptable salt, in a suitable
buffer, for exanple the phosphate buffer of the
phosphat e- buf f ered sal i ne nenti oned above, sterilizing
the solution and dispensing it into suitable sterile
vials, lyophilizing the solution to renove the water,
and sealing the vials. The |yophilized fornmulation is
reconstituted by the addition of sterile water, and
the reconstituted solution may be further diluted for
adm nistration with a solution such as 0.9% sodi um
chloride intravenous infusion or 5% dextrose
i ntravenous infusion. Alternatively, a |iposona
formulation is prepared by the nmethod of US Published
Application No. 2003/0100511 (e.g. Exanples 4 and 5)
usi ng a conmpound of this invention in place of
conpound 9 of that publication, and may be | yophilized
as described in that publication. Therapeutic Exanple.
This exanple illustrates a suitable therapeutic nethod
for the conpounds of this invention. A conpound of
this invention, in an intravenous fornul ati on as
described in the Formul ati on Exanpl e above, is
adm ni stered intravenously over 30 mnutes to a
pati ent suffering from niyel odysplastic syndrone at an
initial dose of 50 ng/ m2; and this dose is increased
to 100 nmg/ m 2, 200 ng/ m 2, 400 ng/m 2, and 600 ng/ m 2.
The conpound is adm ni stered once per day for five
days every three weeks. Wiile this invention has been
described in conjunction with specific enbodi nents and

exanples, it will be apparent to a person of ordinary
skill in the art, having regard to that skill and this
di scl osure, that equivalents of the specifically

di scl osed materials and nmethods wll also be

applicable to this invention; and such equival ents are
i ntended to be included within the follow ng clains. W
claim 1. A conpound of the formula Wis L-g-glutanyl
or L-g-glutanylglycyl; X is optionally substituted
C5.6 cycloal kyl, optionally substituted Cs_6

het er ocycl oal kyl, optionally substituted phenyl, or
optionally substituted C5.6 heteroaryl; Y is =0,

=N-CH, or =N-O (optionally substituted CL 3 al kyl);
and Z is optionally substituted phenyl or optionally
substituted C5.6 heteroaryl; or its Cl40 al kyl,
phenyl-Cj.3 alkyl, or (C5.6 heteroary”-Q al kyl nono-
or di-ester; or a salt of die conpound or its nono- or
di -ester. 2. The conpound of3%taim1 where nis 0. 3
The conpound of claim1l where nis 1. 4. The conpound
of claim3 where Y is =0 5. The conpound of any one
of clains 1 to 4 where Wis L-g-glutanyl. 6. The
compound of any one of clains 1 to 5 where X is

cycl opentyl, cyclohexyl, thienyl, furyl, pyridinyl, or
optionally substituted phenyl. 7. The conpound of

I 1 I R — Y 1 Y



