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HUVANI ZED ANTI BODI ES AGAI NST TL1A [0001] This application clains the
benefit of priority fromU. S. Provisional Patent Application No.

60/ 987, 65hyohidimessen Novenber 13, 2007. The contents ofectrhmtoosos3sez
application is hereby incorporated by reference i it eglti_rzi%_gzog
SUMMARY [ 0002] The present invention is directed § 8 [

agai nst TL1A, and nethods of making and using such antl bodi es. The
anti bodi es are expectBdMANIZERANIIBO DYESAGHINST (Flebdi ng

i nfl ammatory conditions such as Crohn's di sease. BACKGROUND [ 0003]

Proteins t g stru r D 1 S.f I NF)
are col | ec'nlﬁé/o yel}hésfaéjp Féa Sfaég tﬁggér%ﬁlf:&gpuﬁglr fé?nlgﬁgé ﬁhﬁﬁoﬁ%@%&é
super fam | yAppmhmn Na. $0487,56, Ifﬁlédeondymmmell haa7. biedsntents bhthat

deat h-domai n rece 3 and rovides costinulatory signals to
activated IE\PH{B%B 8 re%?H%CBU’QFFJ‘? PYSTeFRINGE 4 BHTCYFLLA i nduces
secretion of |IFN-ganma and may, therefore, participate in the

devel opnment of T hel perl-type effecsoMmagponses. [0004] TL IAis a
type li transnmenbrane protein and has been designated TNF superfam |y

menber 15 (I xpressed predom nant | 0 I
ol T and HBNGE T2k e b B BRSSO R ER s GE P T L. SRER S
IL-la. M QQﬂzﬁﬁl@é an@'usmg lsaaRkRibydies] Bitd 6848 s 2Q0skhectdd th ba phuSicularly useful
upregul ated by the proinflammtory cytokines TNF and IL-1 and al so by

i mune conpl ExEiginitymmatery copdigipns suph s CroBps dRese, 292: 241- 51
(2004). 10005] TLIA nediates signaling via its cognate receptor DR3,

a death receptor whose activati on gaSkkrayonDho i nduce both death and
survival factors. TL IA Ilike "INF is al so presurred to circulate as
a honotrineric soluble form Kimet al mmunol .. Met hods,

298( 1- 2) : 1- 8003 Protoing et arp gergraty refetes tﬁ(&‘ém% negropis st FNRI 4§ t o
death r ece%%ct%clgr'?a@rcd’%' a§ I7('(10' ’ﬁﬂﬁsﬂéﬁﬁ@ﬁﬂ ofLiAg ﬁ@ﬁ%@)lc%ﬂﬁy icmbcr isa

contai ning TNF recCeptor is al'so termed

TRAMVP, and ThHlRike m@xm«mmgdsgﬂmmmmw@m@&w@m brrenber
25 (TNFRSFZ %%Um&?&w&gm 80ct AR G Ghbh RS Sftroudn HR 1 0Ach, PERA B¥uddstA

can trigger on
secretion of IFN-gamma and may, therefore, participate in the development of T helper-

I-type effector responses.
[0004] TLIA is a type Il transmembrane protein and has been designated TNF
superfamily member 15 (TNFSF15). TL1A is expressed predominantly by endothelial
cells and monocytes, and its expression is inducible by TNF-a and IL-1a. Migone et al.,
Immunity, 16:479-92 (2002). TLla is upregulated by the proinflammatory cytokines
TNF and IL-1 and also by immune complexes (IC). Hsu et al., Exp. Cell Res., 292:241-
51 (2004).
[0005] TL1A mediates signaling via its cognate receptor DR3, a death receptor whose
activation was known to induce both death and survival factors. TL1IA, like TNF, is also
presumed to circulate as a homotrimeric soluble form. Kim et al., J. fmmunol. Methods,
298(1-2):1-8 (Mar. 2005).
[0006] TLI1A binds with high affinity to death receptor 3 (DR3) which is a member of
the death-domain containing TNF receptor family, and is also termed Wsl-1, Apo-3,
TRAMP, and LARD, and now designated TNF receptor superfamily member 25
(TNFRSF25). Depending on the cell context, ligation of DR3 by TL1A can trigger one
-1-
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si gnal i ng pat hways, activation of the transcription factor NF-kB or
activation of caspases and apoptosis. TL1 functions in T cell

cost i mul atwonoeneisFhl pol ari zation. On activated T cel lperUFtobdossss2

functions specifically via its surface-bound receptor t
cell survival and secretion of proinflamuatory cy %‘gﬁé Tﬁzﬁﬁ!ﬁ%&

secreted decoy receptor 3 (DcR3), a soluble protein _of the tunopr

necrosi s f&EEW Slg@é‘éﬁﬁéﬁ‘wemmva%b‘éfrth%ﬁ‘iqsgﬂEP*’(S’F‘&‘W@ NikB g8 astiyatiasy of T |

A Kim et Q:Lasl‘.pals(" slafl§ Qﬁdpftdsi%atT'Lq rfut?dtmﬂ@ﬁnulr &l YRGS TRh lﬁgiaﬁzfitf%nmf
TL1A, a TNF e cytokine, I nt nut nol Met hods, 298:1-8

Pot ent i al ‘Eh’evaaqaiemelis iﬁalrfgéxnstmﬂsecrogicaﬁndraAsstshwf@pefm@d?yeca‘mcz DR tO_
Py L 25" L ek SR g ah B S SRl Ao TS I BUGNGLIGN

s are cau ron In
and ast hma. reéEbfbAS phely%), asdmbleprote@ﬂ ef thﬂttﬁidrabtg'bs}s fauﬂograce;ftbla(ffmm on
(Fang et al

J. .Exp., Med., 2008 stl
product i on SP?F"&R*F&:@PF@ th%?“t'}ezlf)ﬁgh}*ﬁlglrﬁﬁdal e'i“ﬁ"é%‘%{’c? b’sﬁrﬂ&d
anti body orsoR@[H BaNbf TEDR tal MerTiked AtoRIhSNY HAROJI SRgH Ak, 208 1-8 ﬁOOS)
i nfl anmati on. Lung and Col on Car ci nonas [ 0008] Menbers in the TNF and

its recept or sumw‘n@mth@apéma&basl nmune responses and i nduce
apoptosis. DR3 is preferentl ally expressed by T | ynphocytes and
upregul ated during T Gt fon. The ligand for DR3 is TLI1A
TL1A al so bi nds decof}ﬁ?'e%ep 04 %5'?(3/ TR6, which is expressed in

sever al d I

or eoul at od W70 152 LBRuERR GPOTASE SR il RIRATEY [MBUs b ERGRrial b

| onger varildrity Nl T Tl afainsjor caist eﬁiuh@ﬁﬂ)lmmnblenn%ltdrgr osliasthir@OTB]A | n
addition, TL1A has al so been reported to angi at i i ce
SOta | oy otk zdmvariaiene 2 B R Ent oa e LR RD Wigd Abod ot 14
Res., 312: &@@tl&EYat&SZQQﬁdnﬂ IKangr&ductdn in NBYT edisnBlocldfg 2294 2386 DRA005) ) .
Indeed TL1A and DR3 be involved in the [%at hogenesj s, of

at her oscl erBisTastign by Helr a4ihegy phdoyRyY Besative BiAﬁ%@rﬁﬁb(&%@@
cytoki nes apd, gheqmki nes and decreasing plaque stability by inducing
extracel lul ar matri x-degradi ng enzynes (Kang et al., Cytokine,

29:229- 235 (2005)). Lufg and Colon Carcinomas
[0008] Members in the TNF and its receptor superfamilies regulate immune responses
and induce apoptosis. DR3 is preferentially expressed by T lymphocytes and
upregulated during T cell activation. The ligand for DR3 is TL1A. TLIA also binds
decoy receptor DcR3/TR6, which is expressed in several lung and colon carcinomas and
in some normal tissues. TL1A is uprcgulated by proinflammatory cytokines TNF and
IL-1. TL1A is a longer variant of TL1 (also called VEGI).

Atherosclerosis

[0009] In addition, TL1A has also been reported to be angiostatic and to induce
metalloproteinase and 1L-8 gene expression (Su et al., Exp. Cell Res., 312:266-277
(2006); Kang et al., Cvtokine, 29:229-235 (2005)). Indeed, TL1A and DR3 may be
involved in the pathogenesis of atherosclerosis by increasing the production of
proinflammatory cytokines and chemokines and decreasing plaque stability by inducing

extracellular matrix-degrading enzymes (Kang et al., Cytokine, 29:229-235 (2005)).
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Rheumatoid arthritis 10010] There is al so evidence to suggest that
TL1IA/DR3 is involved in the etiology of rheumatoid arthritis (Bossen
et al., J.wWer@p/oes8hlem , 281(20):13964-13971 (May 19, 2BO®PS2008/083362

I nfl anmat ory bowel disease [0011] Researchers havg gqylnggn 75977-0209
associ ation of the expression of TLIA and inflanmatory bowe? c?sease
(Prehn et al., din. nununo 2 66-77 (2004); Bamas et al., J.

| nununol ., 171: 4868- % ?‘H“‘C?tﬂo‘éi"}” ®rhi -nedi at ed i ntestinal di seases,

such as Cr giov0s Dheeasasd Sidedle Crsofigssthati HEAAIPRB s iavsleateihehe etiology of
i nfl ammat ory bowel disorder that strikes young adults (ages 20-30)
The condi tlr%eh‘n}ag’“il AYuGs Begenstiagi h & Fhgin 15 €Y 8PHEPRYMgE He?10®- and
environnmental factors that cause an,inbal ance of effector

(proinfl anmat ory) anMPEyurarobyvet disspse r esponses, resulting in

i nf !Mammatl leq] Rlaaaagaasltsm@vmeﬁd amlsodimm@ﬁtlﬁﬁldpldssg&aﬁ"a*u[mﬁw] Th:a
TL1A/ DR3 pat yS I np a einT a testina
di seases, @BWﬁfi ‘gse(ﬁ?es@éé]@ et ?40 P afREHigS: ﬁ? A@.@ BF?&PR% Bas &

of I mmunol q_gyJ ;,ggg@;lm -4 %388 7499603(2005) ; Bami as et al.
| munol ., 171:4868-74 (2003). Blockade of the TLI A/ DR3 pat hvvay may,

therefore, offer thefkh iftied)!pﬁﬁﬁltl%hﬂiﬁeﬂ%a Slﬁh@ﬁ Enphis's Bissasgse. | 0014]

;rt1|2f\l ﬁu%g%qi?%%}gl perl p er ‘g\{&ﬁﬂ E‘?]m?’%bjb %rﬁmﬁrl%on of

DR3 by TLlAdultm[agmet—}[é fTbe caaditon isnﬁloaglﬁmgwr@mahfgﬁmnmpddmpomng\g@ﬁmﬂgi

TRADD, TRAF2 FL‘E t| vat ed tlh écl? &nd.tfge EI,EQK )I K, and
p38 m toger?n%&wg %F ql%lcﬁuslglaﬂélgha ﬁrécteﬁ\gﬁ e Blﬁ’b“ P O.r? t oki ne,
29: 229- 35 (:200d9ry TTdeMespaﬁsehgeesu&ln@aﬁﬁﬂlaﬁl«maﬁbﬁ efihapastiditating iicodandi C
soluble form Wen et al., "TL1A-induced NF-kappaB activation and

cl AP2 pr od $EE™8n prevent DR3- medi at ed apoptosis in TF-1 cells," J.

Bi ol . Chemigo 1%? 8 T:ﬁg @Ei@ﬁﬁmay I{I%Qjaﬁ]lm%ﬁ{nh rdl €me Qﬁ&hﬁgﬁjmte@@ﬁaﬂ

i gands pl a role in mai nt enance of tissue honeostasis and
t he physi ol a&@alsuqrhe@ﬂrahn Aisee. pKopraniinescet ebl Thedewmnl of Bimdnelgoof a

death |1 gangyi NGHCRZ %9‘9?@@?%&9& At SUAS5E8RY % 8- '?r?&'@idée.j r@{}éka&’é

an adapter prétein’via a cyt épl'asm ¢ si gna

t er med t he ofdmtTL1ddbRB pathway meptthacfont ofashasmstic appmmmldas:mlamhrdsf

apopt osi s. d\l(sggsrég et al., Proc Natl. Acad. Sci. US A,
[0014] TLI1A augments IFN-gamma production by anti-CD?3 plus anti-CD28 and IL-
12/IL-18-stimulated peripheral blood (PB) T cells. Activation of DR3 by TL.1A induced
the formation of a signaling complex containing TRADD, TRAF2, and RIP and
activated the NF-kB and the ERK, JNK, and p38 mitogen-activated protein kinasc
pathways. Kang et al., Cyrokine, 29:229-35 (2005). TL1A can be released to circulate as
a homotrimeric soluble form. Wen et al., “TL1A-induced NF-kappaB activation and c-
IAP2 production prevent DR3-mediated apoptosis in TE-1 cells,” J. Biol. Chen.,
278:39251-8 (2003).
[0015] Death receptors and their ligands play a key role in the maintenance of tissue
homeostasis and the physiological regulation of programmed cell death. Binding of a
death ligand induces oligomerization of the receptor, recruitment of an adapter protein
via a conserved cytoplasmic signaling element termed the death domain, activation of
caspases, and induction of apoptosis. Young et al., Proc Natl. Acad. Sci. U S 4.,
103(22): 8303-8304 (May 30, 2006).
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2009/ 064854PCT/ U52008/ 083362 Atty. Did. No.: 075977-0209 [0016]

Al t hough death receptors such as Fas/ Apo-I1/CD95, TNF-R1, TRAIL-R1,
TRAI L- R2, Vo0 200R8648&8r e initially characterized as i nduc®€EUsT008/083362

apoptosis, there is growi ng evidence that these rﬁgt dﬁrﬁoab‘f@ﬁ%‘é@
nonapoptoti c functions, including regulation of t adaptive 1'mune

Sspone. BT afbo it Shbea B e e LRI S

cell's and tiRAILIR2, bHDRBivesRs inkjallly RRAreAsiRE a$ Mdug@rodfiahestadis, drerofs menory
cells, but not nave CD4+ T cells, and synergizes with IL-12 ancUor
| ow dose StEFNIPGEYIdncethat fhgserregsatars %I&I@ﬁﬁépn@cpap@fl? Brglispseffiafieg | FN-y

gene expres ion bFNe)éd%%ﬂé ﬁﬁﬁh@é&ebﬂbn&é" BAMhEs Hap, Beevaonss %Ezedfsﬁ
mar ker of inflanmation, "and nmany strategies for treatlng Crohn's

di sease rell§3 84 bﬁé‘éﬁj@ﬁﬁ@)eﬁ:pmé thabTE I prexpeesicd &y ilaminn propeat depdriticrells
state. Fbw%}{g tat 'ﬁ.ﬁ?a%ﬁfygﬂ&gﬁﬁgrtocﬁéﬁfegatfo %ﬁ‘n éy &ﬂg fbm 1 tlnawe CD4"

i nunosuppressi ve 0 no on the gu pecr’fica
t hus have thheils, andmyreosipdsivdditILol2sind/batoyetiesd stilmelatim eSthbdseld re@eptbﬂ’te

use of anta on| St OfsljFNF_a wer e intrglgﬁced W th sw; 'ﬁ i.n the
1990s, and SPARELY S PehBE SHPTFH Peft X VTG ¥ Pt 84 %Srb<f69

di rected spefdiddred hirkaOe ilSimmitod, &d iy she@giel @ taRihgTroM 6 gisee
alternative tar%eted t herapy for th| s debili tatl ng di sorder. [0017]

As repor t edely 90 BEr alempts & Suppiopyhe impune-aetizgfed sple. Hogayer, such
103: 8441- 8%@@{0&&1@9 @termzl_lﬁ%@tm%ﬁ% ifnfhul 8B pRssiRSdru Ry 96 Hbirfgct@fofl% gu\f"hen

expressed in the during Inflammation. TL1A synhergizes in
i nducti on cspeqlﬂ"ﬁmily ae&mehfsaedlnﬁm wthepmepications) Tergefhe theroieh based owthehuse

| L-12/ 18, l. b

et ural ki i PR ACHRES - CHRORREN i SAN- 81 By 080BORRENE RS,
Papadaki s etpaaied jn if. ]l sopgognibat, thdrgh: dl&%&déﬂ&ﬁi((aﬂﬁ)@@)nst PRpadaks scettor
al ., J. | nummol 172: 7002- 7007 (.,2004 Proc. Natl.
Aoat. sl | BRIOVGHT Y s e sgoaeY o s be Bt Cof o
sim | ar observation in nouse nodels of Crohn's di sease and extends
earlier dat/antyy mqv@dﬁ@dﬁmaimiahet ﬂ.yﬂﬂfcgyaz@c@uﬂ.sscm tmmzmmh%

receptor is y stinmulated or T c reat ed I L-12.
Al t hough i 2 Hsme%ee‘é‘l“o e%ﬂ?é?%’ 01“% 61% e E‘He’i%ee“'ﬁélgfﬂi é‘gf%nt

I s conbi nedninidatlda: 181 Atdth&oizesil e ABYHBRLS I1RN- %‘:E}ﬂés@@hﬁghxbﬁﬁﬁp&ﬁls
both I'L-18 and TL | A signal through NE-KB. Wereas the initial

report by Whgasembinedwith k1318l tenginiaereared exnrpssionicen fagbeobpered jn
costi mul at i YOfS g nory
T cell tha’?1r a%%%tk 9%@%%% O?%s?g%lﬁz‘l“‘““g@]s. sz%’{ag%%@zv&ﬁ bﬁi),[ %%Da?a?]{é%%glsg
capacity ofiniuingl. 'H7é69$5—|é@$ﬂﬂ2305)ohaﬂada1®<@raé,sé Iifileoyf., 1 Betds eO07H2E04)).

popul ati on does i A e {H Q vel s of
TL1A recept Olm aqt(% g %r El\ﬁa | Agan(#‘ugnm ﬁﬁﬁ §§4ﬁ1 ?4 y@ (?g)tlﬁgw?{erftlr Otrgoq‘%
proliferat giditg obdpv298 il iﬁbhs¢.mo’alalss;ft)r¢1ﬂrsngsaﬁsegdmﬁ chendyonadiedantedy
somewhat ) : .
showing that the synergy occurs when the T cell receptor is weakly stimulated or T cells
are treated with IL-12. Although in Bamias et al. no synergy is observed when TL1A
treatment is combined with IL-18, this result may not be surprising because both IL-18
and TL1A signal through NF-kB. Whereas the initial report by Migone ¢t al. on TL1A
demonstrated that it was a T ccll costimulatory signal, Bamias ct al. demonstrate that it is
the memory T cell that most strongly responds, consistent with the increased capacity of
this T cell population to express IFN-y. Because this population does proliferate, it also

expresses higher levels of the TL1A receptor, thus further enhancing the ability of the

cells to proliferate and express IFN-y. This finding might be considered somewhat
4-
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surprising given that the only known receptor of TLIA is DR3, a death
domai n-contai ning receptor, and it m ght have been hypot hesi zed t hat
triggeri ngvo piogoeesiept or woul d lead to cell death. (TLREAT/EEIHNRAISE362

through DR3, its only known cell surface receptor S §0d O
the sol ubl e decoy receptor (DcR3)). However NF KB gLﬂiﬁ Rb.567597 79309

ant i apoptotic genes, such as inhibitor of ve .been
Shown r6. DEUPHIGEER B yras ATp B Erecaroror T ﬂﬁﬁ?ﬁtmomam*
278:39251- %@1%51%111@3@&?390} 1&11@ RAnilheTa0f Béed h%;p(btﬁ@%eﬂ gt efzcaPPhRSE@pIes -
proliferation may be cel %Re dependent. [0018] Current treatnent

options f 0|W0@}ddﬁ?fi tg cgil 5%% S&&Pélstﬂflféu 8@4 lﬁrﬂiliy Iepinsgdyuriassi nst
INF-a, infl, é(:)étaﬂgﬁbT dﬁ ﬁiqﬁs to(‘?ﬁ@%o@tﬁ)(?é decb Fec Iﬁb@%b HoevertN¥E(B-

nonocl onal | nmumab rand na m ra,; bott), as well
as antiinf IdapnMczman@es)opmtlg g@newuﬂa@anlabmwf apapdrsisi 3 b b@rzn shosngp ds
(e.qg., pr ed 0 S S e

6- ner capt op %41‘53) i n’i' f’tbaY % fgcpél Eﬁﬁé\ewﬁénﬁg?% %883) anfl Itnhereg%ﬁey
treat nent epfgeting hﬁa@ap@m@ vhipgdlifetedsremaypbe &Me@pé dapiehdent. t he remai ni ng

t reat ment tions, have a | ow s fICIt Acad Sci  USA. ,
103(22) : g 30048 gs?&“&%@@@“ﬁ%@’f‘ %h%%%ihf‘é‘s‘i ng?‘d? the "%9“85{’??& AtiGody
not target @gajh@ TiNIEy, dhﬁl@m (Réﬁ%adé/\@eh@céﬁ"'fdcl Hombmhp&) ehehth@ldclonal
specificity and is general wel | tolerated, infliximb can cause

r ecr udescerfgdbasly ﬁd&g@ft@@b Bt Taddiicn Abhettnet ¥ehyigtipflamasiarics (e.g.
failure,

| yrhomn. * FOR P28, s BRR oI e Al IR BRSNS LR Bp pogrs o2
conposi t i orfsmehagttomame) endgetiiotins. tHiewveves atfhemabantic dhlagratvicst @fftion

di verse inf]l anma or and ea [ h as

al l ergy/ as thﬁ g @ Lﬂ?ﬁlie& oF e"‘?ﬁ‘“( ttiﬁ%sreglg rt%n[gelapme%?[)ér (1)12 h%"%ua Ohn'

di sease, i npiaficigt ¢yc Nahetadics ase, I(IBIQIZ)n%IE)mMr(myB()eZOpG] riEjmry
[ e 1 diabetes an

di sease, psoria rans rejectio

present i ne§Hs %ﬁt th‘Eif‘"F%E‘P‘étds Y Brgsiet °6ﬂ%151‘°’%?ﬁ? rﬁfbdn}t”@ i{@éﬂf ?halsl_%ﬂ\gh
satisfies thisndigaddi WwEQ Q2Qhtc B 50k DSAtad Cise Rich@iegtchidndi ng

pol ypepti de nol ecul es hat bind speci ficall y to the INF-1ike cytokine

TL1A (see GeiBaveisdaetda o wassenapmpbrasilurrienysligayapdisess. 9aePude a

humani zed heavy.£haiitn bRk hgn.{]egl on and a humani zed |ight chain
vari abl e region. For exa e pol ypeptides may i nclude the

framewor k ([FR)9] r dlcefisc, alﬁcrtc rnmahnsg:mccahdhhaaﬁy comabsriiianarthaabﬂnebCrt@gl ions

of a human n al ni.n ubs nt| .

ant | gon- bi o P aptary Plepiy e B sa et aosutirutiule Hseres s csopig

humani zed heévys allBrgy/afthing, rhBlhatoRNarthriGs! fRTH ORDQosis, Crohn s disease,
inflammatory bowel discase, chronic obstructive pulmonary discase, psoriasis, typc 1
diabetes and transplant rejection. The present invention, directed to monoclonal

antibodies against TL1A, satisfies this need.
SUMMARY

[0020] Disclosed are antigen-binding polypeptide molecules that bind specifically to
the TNF-like cytokine TLIA (see GenBank accession no. AF520785). The polypeptides
include a humanized heavy chain variable region and a humanized light chain variable
region. For example, the polypeptides may include the framework (FR) regions of the
light and heavy chain variable regions of a human antibody, while retaining substantially
the antigen-binding specificity of a parental monoclonal antibody. The humanized heavy
-5-
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chain variable region and/or the humani zed |ight chain variable
region are at | east about 87% humani zed, at |east about 90%

humani zed, at | east about 95% humani zed, at |east about 98%

humani zed, WOR0@E064880st about 100% humani zed, excl udi ng PERAS2008/083362

conpl ement ary-det erm ni ng regi ons (CDRs). The antéggan;ﬂglggﬁn70209
polypeptldes nDIecuIes may be derived from nonocl on antlbody donors

) nnno onal a d nor d
Che ool SRa AR SR ioaaluleP B RER A PO b R IPer il Rask HEETY
Fgl))zl p ]e p:[A\: desgvamymdnined] 4 a(;ti masmﬁamwgmmmd fed leaétﬁeoﬂﬂ%% Ktﬁamlmed) rat least

1 SO._en asse the | nventl on_are pnar ceutl ca
conposi ti oﬁ@ow{?o 1?%?%2@5*% 2hlspss B3t il B hypaniped, ¢ § bR COMRERFIE Yo !

meki ng suchicRehRRRE %Qﬁsﬁ(m@ ) CORPASikEl- Qlﬂalynfgi)ﬂgpéﬁfdg%&e@lﬁ%]h@ﬂgé ng

subjects in need with the conmpositions of e’invention

condi ti ons derzgd ey Hw@O@iwé@@tdmdy donarhe- o oAPS Monetienabntibaey fitmﬁvésa tand) n
I ncl ude, %aﬁﬁ&u RG Abi& 911 I Ge e%e F3usé Froflo lorlayéﬁﬁk)
bowe ff Sl , IO

i nfl ammat ory I sease roni ¢ obst¥uctive nonary
di sease (CORR)polymepthles tiag filnetion as antagumrs Gordhea T bk iecegdr. nmul tipl e
sclerosis, transplant rejection, central nervous systeminjury,

Thl - medi at jnt

O el at QBipds 254 RbmBlSEARAR ANEIASCHON G AP ERRRRP! ) aST S,

at her oscl ercosipsisingtict ﬁolmgptal&doﬁt(hb nﬂremamcmathm«_sof th @R Auch polylmapsades and
nmbodi t th t I tid fjcal ly t

TLTA and REVEIEES: vEhmei perea e by Ea SRR S

regi on conphicutibgl: EXchiplay GhiRitidhs @Rk} 5t ReatewaltRQomgbdicRavgace of

({L, SN} Y{G AA W) ; &ﬁ{ a CDR-H2 conprising an_am no acid sequence of

(W NT{ Y, N} Feyaming preide.utyee poidited typrgpimmpng disppsed egpiinms), ¢ aéqrhg

an am no agj,d.-SERINEBD fchromc obstructwe uimona disease COPD), arthritis (e.g.
(DLT. Y} 1A, LN B LD VT Y. Y VE AT SRR O and By &
humani zed aheuniysely atth ,rcllriapln ssllanosabia@sni@gmwt@mnm@hnnrg’ouq sny)"atcal

(vt b voepR) R B i Eiatrgh PPl tapbemin ¢

sequence oflyfhiBiNREle, ,BhShic lgmdhdcic RukdbiRa (CLE)MlcrssclRgpsBnamitumaraci d
sequence of &hF M S, TyHV,-} {Pr} {L,-} {T,-)). [0023] In certain

embodi ment SRS EHHFBEn- bi ndi ng pol ypepti de bi nds specifically to TL
I A and i ncl{uslm I8 sdiidaAbaede s thdadyeNsiads BidhdptMabinadbRcifiediyan

conprising (1) the CDR-Hl conprising, consisting essentially of or

consi sti ng 0§14 ged wefudes: é@.a&un@nized/@tlbe@d;@mé@mwb}sz%w mgwg
Atty. Dkt. N0, epRIAPEdmnHed a%ea%ﬁ@&&d udmebVEMY, s N2V éét;!:txe}nﬁﬁﬁiﬂ% CDR-

conpri sing, consisting essenti al of o conS|st|n am'no acid
sequence ofHHHANWDBRE YENPALKS]d @Flnlen(ce))ft he CDR- H3 corrpri si ng,

VRN GSSADY T L ogoi] T Ry KRR AR R TP oBR Ay RS
pol ypept i dentinemprid sgacrclotimani zed anti body heavy chain vari abl e
regi on conp

arno aci d (g)éjl}@?{@eéb& KITHRE (SN bR Th, Y RISDRY! 1 B, the
humanized antibody light chain variable region comprising: (1) a CDR-L1 comprising an
amino acid sequence of ({K,R}SSQ{NS}{LL}V{H,Y}S{DN}GNTYL{EN,D}); (2)a
CDR-L2 comprising an amino acid sequence of (KVSNR{F,D}S); and (3) a CDR-L3
comprising an amino acid scquence of ({F,M}QG{S,T}H{V,-} {P,-} {L,-} {T,-}).

[0023] In certain embodiments the antigen-binding polypeptide binds specifically to
TL1A and includes: a humanized antibody heavy chain variable region comprising (1)
the CDR-HI comprising, consisting essentially of or consisting of the amino acid
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QVTLKESGPALVI CPTQTLTLTCTFSGFSLSTSNMGVWW RQPPG CALEW.AHI L
VDDREYSNPALKSRLTI SKDTSKNQVVL TMINVDPVDTATYYCARVSRNYYG
SSYVMDYWEQGTLVTVSS [ 0025] I n sone enbodi nents of the pol ypepti des,
(1) the CDrOBRNYOOSE sts of the ami no acid sequence of PLCYGHPS/HI362

(NYGW); (2) the CDR-H2 consists of the am no aci EAERNE € 0¥4977-0209
(W NTYTGEPTYADDFKG) ; (3) the CDR-H3 consists of t%ﬁam no ac?fo

sequence of DTA MDY t he . CDR- L onsi sts of
the amino &t %“%A%WW 5@%@%? B P IE % YLD) ;
(5) the CDRohdstiegn$itBtagminf adidi@qadncaof HEWDWS (M@IE&S):DR&M
(6) the CDR-L3 consists. of the am no acjd se ence of, éFQGSHVPLT)
[0026] | n SEMBERBHSARTIEIESSSCRlR Y%PQ%’&’@V%O W‘F‘Eé‘%‘ W% zed
anti body hegyyneRa@iggwaybabl e regi on of

{V,1}QLVQSGE S, PI ELKKPG A, E} {S, T}SCKASGYTFT {L,SNNY f G AL |v|\|vw
(RK}QAPG{ %GL{EK WVGW NT {Y.N} TG { ENIPTYA{DO} {D, G

(GRF [V, {A} F$0024p, fy sopey wgd}mmwe@pﬁg@t pdingpalypenfige compgiseiy WWGA
V, T1 Y{Y, E :

(v, ANDY) Vi B g AL el e b P oy oo

a humani zedfdrtanboeycihemugncelodii n vari abl e regi on of
( QVQLVQSGSELKKPGASVKVSCKASGYTFTL YGUINWRQAPGQAL EWMGW

mYTGEPT\L/A E§k9@§¥§%ﬁ%@r§§%§éﬁ%ﬁ§ﬁ’m@%ﬁ?GKALEWLAHIL

FVEESTEES K DTS QWK RPERGI RAWBRA T-Y/Y CARMSRNY YG
SSYVMDYWGQGTLVTVSS
[0025] Insome embodiments of the polypeptides, (1) the CDR-H1 consists of the
amino acid sequence of (LY GMN) or (NYGMN); (2) the CDR-H2 consists of the amino
acid sequence of (WINTYTGEPTYADDFKGY; (3) the CDR-H3 consists of the amino
acid sequence of (DTAMDYAMAY) or DYGKYGDYYAMDY; (4) the CDR-LI
consists of the amino acid sequence of (KSSQNIVHSDGNTYLE) or
(RSSQSIVHSNGNTYLD); (5) the CDR-L2 consists of the amino acid sequence of
(KVSNREFS); and (6) the CDR-L3 consists of the amino acid sequence of
(FQGSHVPLT).

[0026] In some embodiments, the polypeptide comprises a humanized antibody heavy
chain variable region of
(Q{V,}QLVQSG{S,P}ELKKPG{A,E}{S,T}VK{V,I}SCKASGY TFT{L.SNY {G.A}
MNWV{R,K}QAPG{QK}GL{E K} WMGWINT{Y NI TG{ENIPTYA{D.Q}{D.G}F{
K.T}GRF{V,AYFSL{D,E}TS{V,A}STAYLQI{S,N} {S,T}LK {A,N}ED{T,M}A {V,T}
Y{Y,F}CARD{T,Y} {A,G} MK} {D,Y} {Y,G} {A,D} {M,Y} {A,Y} {Y,A}MDY)WGQ
GT{L,S}VTVSS). For example, the polypeptide may comprise a humanized antibody

heavy chain variable region of
(QVQLVQSGSELKKPGASVKVSCKASGYTFTLYGMNWVRQAPGQGLEWMGWI
NTYTGEPTYADDFKGRFVFSLDTSVSTAYLQISSLKAEDTAVYYCARDTAMDYA
MAYWGQGTLVTVSS) or
(QVQLVQSGSELKKPGASVKVSCKASGYTFTLYGMNWVKQAPGKGLKWMGWI

-
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Atty. Dkt. No.: (175977-0209

NTYTCGEPTYADDFKGRFVFSLDTSVSTAYLQ SSLKAEDTAVYFCARDTANMDYA
MAYWGQGTLVTVSS) [0027] Alternatively, the pol ypeptide nay conprise a
humani zed WA2PBWIE4BSheavy chain vari abl e regi on of PCT/US2008/083362

( QVQLVQSGSEL KKPGASVKVSCKASGYTFTNYGYNW/RQAPGQGL Dkt No.: 075977-0209
NTYTCGEPTYADDFKGRFVFSLDTSVSTAYLQ SSLKAEDTAVYYCARD

e e

NTYTGEPTYADRAKGREYESILITIESTAYLQ SSLKAEDTAVYFCARDYGKYGD
YYAMDYWGQGTLVTVSS) . [0028] I n some enbodi ments, the polypeptide

s SR R AT B o
HY}SDG\'TYh{aEaN:r t{n\ﬁfF} {L,Q} Q{K R}PGQSP{QKR} {L, VR}
L1 YKVSNK{ F, GSGSGTDETLKI éS NI RVEAED GVY

(F/M OB | 5. MLV G SERRRRORS MRS KA S T ] MG BA DO RO EREYIG YD
exanpl e, t W?@GEPWWK@E@@WT%%@EM@@WAVW@@@KYGD

chain variable reglion of

( DVWMI QT PL Y VIR WARM GUKEBERE MHSDGNT YL EWL QKPGQSPQLLI YK

it e NN

VSNRFSGVPDREFEGEGEET DA DICKIKSER ILREHEATAVEFCKRDY GRY GD

Ftingme::h:inmmwéﬁﬁjﬁ%gﬁml de may conprise a humani zed anti body

( DWMIQSPL SLPVTLGQPASI SCKSSQNI VHSDGNT YL EWFQORPGQSPRRLI YK
VSNRFSGVPDRB S CIEHRNT b SRYEAEBMPS N CrQBSIMpk S EGUGTIMZed attGBly [i§1029]
Al so di scl gcged ar.e hurranlé)ged ant i body heavy chain variabl e regions.
The hunmani ZB8NFRTMUSEFNSAvy chain region may conprise: (1) a CDR-HL

conpri sing @VWQQT@(}PQSWMP@ 104G {(E(1h, Q5 P YRGS iR | SSPIN. @ @PRRvHR

conpri sing I-?r‘]f}gglGrI]\IQI‘YL{IE N}W{Y F}{L,Q}Q{K,R}PGQSP{Q,K,R}{L.V,R}LIYKVSNRF,
D}SGVPDRFSGSGSGTDFTLKI{S,N}JRVEAED{L,V}GVY{Y,F}C{EM}QG{S.T}H{
V- {PAHIL-Y{T A {FWIG{G,S,QIGTK{V,L}EIKR). For example, the polypeptide
may comprise a humanized antibody light chain variable region of
(DVVMTQTPLSLPVTPGEPASISCKSSONIVHSDGNTYLEWYLQKPGQSPQLLIYK
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPLTFGGGTKVE
IKR) or
(DVVMTQSPLSLPVTLGQPASISCKSSONIVHSDGNTYLEWFQQRPGQSPRRLIYK
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPLTFGGGTKVE

IKR). In another embodiment, the polypeptide may comprise a humanized antibody

light chain variable region of
(DVVMTQSPLSLPVTLGQPASISCKSSONIVHSDGNTYLEWFQQRPGQSPRRLIYK
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCEQGSHVPLTFGQGTKVE
IKR)

[0029] Also disclosed are humanized antibody heavy chain variable regions. The
humanized antibody heavy chain region may comprise: (1) a CDR-H1 comprising an
amino acid sequence of ({L,S,N}Y {G,A}MN); (2) a CDR-H2 comprising an amino acid

8-
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WD 2009/ 064854PCT/ US20081083362 Atty. Dkt. No.: 075977-0209 sequence
of (WNTCY,NNTHE, N} PTYA{D, @ {D GLFHK T}G; and (3) a CDR-H3
conprising an am no acid sequence of (DTAMDYAMAY). For exanple, the
humani zed wiatidoodigsheavy chain variabl e regi on may conpCr8208%108862n0

aci d sequence of (QVQLVQS
GSEL KKPGASVKVSCKASGYTFTL YGVMNWWRQAPGQGL Atty. Dkt. No.: 075977-0209

M@I’Oﬁ”m{ FINTIY R G ﬁfﬁb‘%@%@i@ R A g pacnran

humani zed ag arb@tﬁMM 2610k queH & dfAbT A MIPYARIAYf. For example, the
(Q\/Q_VQSGSEL VKVS CKASGY TFTLYGVNWKQAPGKGL

NTYTGEPTYA WMTNAL&@ BRI EERFAN/ VAT RV RY AT CHESB A
VS S). [003@] In another exanple, a humanized antibody heavy chain
vari abl e region conprises: (1)a CDR-Hl conprising an am no acid
sequence of(QMQIG\Qﬁ GSEQQGWKWW@YTETMWGLEW@Me
of (WI\FI'YT |
sequence ol FOaEoRTREBS < B AT RS R ERR I A
heavy chai Mxawa G&“LNHQ/ISS 0. ABYmEORDY, tRgodpeptide M yadmprisehanadzcaf
( QVQLVQSGSEL], SV FTNY RQAPGQGL EWVGW

%@L @\)@ﬁ*ﬁ

NTYTGEPTYABBHE EDTAVYYCARDYCGKYGD

YYAMDYWEQGT VE%SEQSGﬁim@ksm%cmvwmemwmmmmwam
humani zed anti body heavy chain vari abl e regi on of

( QVQLVQSGSREN CREEAEADEE AR ARSSEKARIAYYFCARDTAMDY A
NTYTGEPTYA g&%%@g@ﬁg}%ﬂq SSLKAEDTAVYFCARDYGKYGD

YYAND I n anot her exanpl e, a humani zed anti body

heavy chain vari abI e region conprises: (1) a CDR-H ri sing an
am no aci d [9¢ifliede enaslfer exmNG)a huppyized @Rody-Peayp Alain Efirgigleafﬁglamn no

i no- aci d eoaesc R oA Vs el T R S B4
humani zed dift ¢dngstisingeawayichaidiseqaamicabl @V NG DHRERRYA DDIIG) sanddd) a@DRo
acid Sequenee co%prising an amino acid sequence of (DYGKYGDYYAMDY). For example, the
humanized antibody heavy chain variable region may comprise an amino acid sequence
of
(QVQLVQSGSELKKPGASVKVSCKASGYTFTNYGMNWVRQAPGQGLEWMGWI
NTYTGEPTYADDFKGRFVFSLDTSVSTAYLQISSLKAEDTAVYYCARDYGKYGD
YYAMDYWGQGTLVTVSS). Altematively, the polypeptide may comprise a

humanized antibody heavy chain variable region of
(QVQLVQSGSELKKPGASVKVSCKASGYTFTNYGMNWVKQAPGKGLKWMGWI
NTYTGEPTYADDEKGRFVFSLDTSVSTAYLQISSLKAEDTAVYFCARDYGKYGD
YYAMDYWGQGTLVTVSS).

[0031] In another example, a humanized antibody heavy chain variable region
comprises: (1) a CDR-H1 comprising an amino acid sequence of (NYAMS); (2} a CDR-
H2 comprising an amino acid sequence of (TTYSGGGYTFYLDSLKG); and (3) a CDR-
H3 comprising an amino acid sequence of (HSYPMTTVITYAPYYFYY). For example,
the humanized antibody heavy chain variable region may comprise an amino acid
sequence of
(QVQLVQSGSELKKPGASVKVSCKASGYTFTNYAMSWVKQAPGKGLKWMGTI
9-
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(QVQLV QSGSELKKP GA SVKVS CKASGYTFTNYAVBWKQAPGKGLKWGTI -9- WD
2009/ 064854PCT/ 11S2008/ 083362 Atty. Dkt. No.: 075977-0209
YSGGEGYTFYLDSLKGRFVFSLDTSVSTAYLQSSLKAEDTAVYFCARHSYPMI TV

| TYAPYYFYYWEOBYOMFMSS) . 100321 Al so di scl osed are hunaRCEEBR0BHIS3IAdyY

light chain variable regions. The humani zed anti bagy b5 - 6787020
vari able region may conprise: (1) a CDR- L1 conprisihg an am no aci d9

e e T TR R o S s b by YR g el Ty

(3) a CDR- UBY®ONMHYSYWGQGTIWTWES)aci d sequence of ({F, M QG
{S, T}HV,-} {13,-} {L,-} {T,-)). [0033] In other enobodi nents the

ant i gen- bi ngdi | ypeptide binds specifically to TL 1A and incl udes:
S human cedotad; Bl Rt S putateaf b R e b redtig. G Ua
CDR-L1 cOMmishiRg argiBb&y 15dhi Bighie 6 RBleiradiby m@y corprise 015 h SDRIDI 8bmpriking
am no acid sequence of SASSSVNYNH ({2\1) a_CDR-L2 conprising,

consi st i ng 896 108 9UES b Kb sSIN AL BTV 5 YA ST AU SOV s EidHae2br
STSNLAS; a -~ i,Si NS g t,l _1ar
consi et ng ek 2ol ?‘89‘2‘3832%?8@8?%&%&"@%’%{?E*%%%f%@kin%s‘%%% B
enmbodi nent semphisingant inyen 2pid seivencepB IR QG 8, B &Nk} §&9 {B,-hilndni zed

anti body light chain variable region conprising, consisting
essenti al | o] | St am [ o
Tn 68 Qi’\%}@ B1-B34 A6 o6l € B %{/f“llt
D Q_TQSPSFﬁ%% GJ??\HP%&?R%%%\?N\? %(P?EKAP&II_J PRER Dl Sopifically to
SRFSGSGSGT HETATng ShaiREDRATMEHRANED GG KiEh KiRiab] 0@ 86 h céopriengiblae,
t he humani z&szirllti bod¥ | i ght. chain variabl e regi on.nay .conprise_an
. : -1.1 comprising, consisting essentially of, or ¢onsisting of an amiro acid séquerce
am no aci d sequence’o
of SASSSVNYMH; (2) a CDR-L2 comprising, consisting essentially of, or consisting of
an amino acid sequence of STSNLAS; and (3) a CDR-L3 comprising, consisting

essentially of, or consisting of an amino acid sequence of HQWNNYGT.

[0034] In some embodiments, the antigen-binding polypeptide comprises a humanized
antibody light chain variable region comprising, consisting essentially of or consisting of
the amino acid sequence of:
DIQLTQSPSFLSASVGDRVTITCSASSSVNYMHWYQQKPGKAPKLLIYSTSNLAS
GVPSRFSGSGSGTEFTLTISSLQPEDFATYYCHOWNNYGTFGQGTKVEIKR.

[0035] For example, the humanized antibody light chain variable region may comprise
an amino acid sequence of
DVVMTQSPLSLPVTLGQPASISCKSSONIVHSDGNTYLEWFQQRPGQSPRRLIYK
VSNRFESGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVPLTFGGGTKVE

IKR). In another embodiment, the polypeptide may comprise a humanized antibody

light chain variable region of
(DVVMTQSPLSLPVTLGQPASISCKSSONIVHSDGNTYLEWFQQRPGQSPRRLIYK
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPLTFGQGTKVE
IKR) . Alternatively, the polypeptide may comprise a humanized antibody light chain

variable region of

DVVMTQTPLSLPVTPGEPASISCKSSONIVHSDGNTYLEWYLQKPGQSPQLLIYK

VYSNRESGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCEQGSHVPLTFGGGTKVE
-10-
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DVWMIQSPLSLPVTLGQPASI SCKSSONI VHSDGNT YL EWFQORPGQSPRRLI YK
VSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCFQGSHVPLTFGGGTKVE | KR). In

anot her enbodi nent, the pol ypeptide may conpri se a humani zed anti body
| i ght chaiwovemioadsse regi on of PCT/US2008/083362

( DWMIQSPL SLPVTLGQPASI SCKSSQNI VHSDONT YL EWFQORP hb}EKN 75977-0209
VSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCFQGSHVPLTF(i_fF;% RR

Al ternati ve , the polypeptide may conprise a hunmani zed anti body

li ght chai AX%afi abl e regi on of

DVVMT QT PL SIFRA} S PPHEPAN VAIGREEY WHW"YX?KPGQSPKVLIYK
VSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDV KVE -10- WO
2009/ 06485 AINRESHOBROBISEICGAPEY LKEKR VEANBDY @7 6e7HOGIAY PLRRGEHHTKLE
DWMIQr PL[S)EE SLGDQASI SCKSSONI VHSDGNT YL EWYL QKPGQSPKVLI YK

VSNRFSGVP GSGSGTDFTLKI NRVEAEDVGVYFCFQGSHVPLTFGGGTKLE | KR [ 0036]
The humani zed anti body [ight chain region may al so conprise: (1) a
CDR- L1 conpf®3il nghahumeiingt aanﬁb@ﬂysiéﬁl}u@mbereeibnm%@mvﬁmmm_ BR¢(D) a

CDR- L2 corrprl S| . acl .; a
R L3 comperBlinge BaARbrsie 3 S RS Es R Bk P BB S
t he humamld zethpasihg baodynnbiagﬂdtseqﬁ‘eacerbf\(ﬁrvsamlFS) raadi(3rn ChR-1Saopipiisiag am
am no acid sequ

nce
( DVWMTQSPL SPBRAT ‘éﬁﬁﬂgﬁ“’é&%@&‘? SRR VepmEeie disdirapizskantibody light
VSNRFSGVPDRESES6RBIOR MI@%\&E&@B@/@H&E@@%&E@@@T KVE | KR,

Al ternati veI t he e na rise humani zed ant i RE%/

li ght chai r{ Mg@ﬁ@ﬁﬁ%{”ﬁ@p@?ﬁxﬂ CRSS SIVHSNGNTYLDWFQQRPGQSP LIYK

(DWWQSPL&%&%W NNRAENERBRSER

VSNRFSGVP GIDFTLKI RVEA%S%G/YYCFQBSWPLTFGQW%;GGG[T&%%]
| n anot her IERanplterpatavetu fremohwdptidetmdycdynptibghhurcdnaded avtaroda gkt oheigi on
conpri ses: § %I;EES‘%%% 1 conprising an am no acid sequence of

( RSSQ@SI VHS ('2) a CDR-L2 conprising an am no acid sequence of
( KVSNRFS) ; (& NI'B)SBLSIIRY TBGQBAR I CH MY SAVIHE MG Yaldb W FQERREFHRSPRELIYK

(PSSP ) ot SORTR e U TP 00,80 B A Pl

( DWMTQTPL SKRVITPGEPASI SCRSSQSI VHSNGNTYL DWYLQKPGQSPQLLI YK
VSNRFSGVPDRFSGSGS GTDFTLKI SRVEAEDL GVYYCFQGSHVPLTFGGGTKVE | KR)) or

[0037] In another example, a humanized antibody light chain variable region
comprises: (1) a CDR-L1 comprising an amino acid scquence of
(RSSQSIVHSNGNTYLD); (2) a CDR-L2 comprising an amino acid sequence of
(KVSNRFS); and (3) a CDR-L3 comprising an amino acid sequence of (FQGSHVPLT).
For example, the humanized antibody light chain variable region may comprise an amino
acid sequence of
(DVVMTQTPLSLPVTPGEPASISCRSSQSIVHSNGNTYLDWYLQKPGQSPQLLIYK
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPLTFGGGTKVE
IKR)) or
(DVVMTQTPLSLPVSLGDQASISCRSSQSIVHSNGNTYLDWYLQKPGQSPKVLIY
KVSNRFSGVPDRFSGSGSGTDFTLKINRVEAEDLGVYFCEQGSHVPLTFGGGTKL
EIKR))

[0038] The aforementioned humanized heavy chains and humanized light chains may

be present in the antigen binding polypeptides that binds specifically to TLIA.

-11-
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( DVWMTQTPLSLPVSLGDQASI SCRSSQSI VHSNGNT YL DWYL QKPGQSPKVLI Y
KVSNRFSGVPDRFSGSGSGTDFTLKI NRVEAEDL GVYFCFOGSHVPLTFGGGTKL ElI KR)) [ 0038]
The af orenenti oned humani zed heavy chai ns and humani zed | i ght chai ns
may be pr ésentodaissihe antigen bi ndi ng pol ypepti des t haPCHURHES/083362
specifically to TLIA. WO 2009/ 064854PCT/ U52008/ 0&3363:AkL Y 5
No.: 075977-0209 [0039] The anti gen-bi ndi ng pol ypep? dke rrétyo%ﬁ%o 09

Fragnont, S0ESh ThY 4RO RN S PRI B EORG bR

In sone errta@dnmmsnoléch% PPRAYRERIdnHQ Hab® Rdlndt, iasly), TRleent, nd an scFv
Ant i body nol ecul es may i nclude chimeric antibodies that include a

human heavy?Xefain 1 eaﬁg% HRPOGIBENtS SR PEPIFR AT PItGREY BRkerye céH%‘fQilﬁt

regi on. Form&&%!@ln% 1ﬁﬁﬁie%'ﬂ¥dmé?f3%uﬁmﬁ&%klt%cm¥ aBEMAR he S P IRh 8GRt
(e.g., a lgGl or an Ig mol ecul e), where the pol ypepti de includes

t he heavy cmomaralrﬁdlmagﬁlghtﬁmmoctthmn anm@pigﬁhmubgm molkedel e.
Th |
e polypepf yq)% 3G B{% dé’% 1e§ %gé%ﬁ&ﬂn% GEB{ol g%kﬁre HDEoIFEsBY

have a formu sel roup onS|s
NH2- L- VH XA 1Mﬁac@éxﬂd hamg; dibizi-ane ‘Mghﬁéhhdlnl@m&nt ‘dbtemes of dn Ip& na)hboaaad drhe

sequence; is the h nanl nt i heayv, hai_n varlabl on;

o T ki WEBRIB AR SARATORIE e FOM BTG S FoBOy ErPa
chain vari gbké&ed £6maks grEﬁiﬁc@l@isﬁlﬂ,ﬂﬁfNIﬂlﬁLW vaamoémnwsmztwmx VH-
nol ecul e. For exanple, the Fab HSA fusion has a formula selectfed from

the group C&RHsvhsigindsis plgpdenseayepae NS depinesins Authody heavy chain
NH2- VK- CK- GLikb1e g@gﬁ)hexqs i nﬁmv pH%A ah® Vikhe tH&‘!ﬂHﬁhé@djar%B&)b@Qﬁ(

heavy chai n vari [ e region hunan const ant eavy chain
domai n 1 ( ChHip vgm@éhmemna%epﬁlmmpbﬁe pepbeimbal HHA fusrarmeerulanat buni n

(HSA) that f ' [ . ain
vari abl e ré%iﬁgﬂ ’(tf%ﬁ&)alxr?]gd}1 Eﬁéﬁ&ansnhaggn&?ﬂr%tg %Ia gpthg%&)lu? %%/mslnh IB LNt he
Fab HSA fu&iMl—hHﬁSAia‘OOH&ﬁmﬂ)]ma‘ MhmﬁgkgﬁmmmmgvhmélyﬁemHMI-HSA
further e co at e rr fused.to . her r di agnost.i ¢
ngent . For SRaHBRENEEHER A EPD Sgenre ey SADest Bamit GireR B oup
consi sting cﬁim@o@yﬁlqt(mw pRPEEHd, a5 @ flisash lﬁat@inl Wigh nahel scrvgdalbumin (HSA)

i mmunonodul ator, a hornpone, an enzyme, an oligonucl eotide, a

phot oact i vahat Fhsp £pldevith ita greeteourinizsantibedy Bﬁhttqlié‘ﬂé’é*ﬂdb@(@ﬁ‘ﬁpé%’K&Fﬂd

di agnost i ¢ |AgRLSIRYIPE siEn Sk Y 9RE Ve BORkusidh pRbh0act | ve
dlagnostlc agent an ultrasoun enhanC|ng agent or a non-radioactive

| abel . [004@1 The antigen-binding poly gqql de nmay be an antagoni st of
TL1A  Typi d8040), Theantgsnpinsisig pebypeptidsdrteg migdeicstugredmr fissed fop42]

The antige e I t
speci fici tsﬁ égﬁ%g{h?grh&%n%#ﬁ%%ﬂ ‘Fgfp%gﬂpfcot&&ﬁ%&%oalgéggeg%?gé Qerbec\% sfﬁ?tné
TL1A wi t h dlre grbép erinsigtingoorfst catotoxof agent, hemacamabelimmmnélpoéﬂaoabl y
at | east a?l utcm%07nl\/ln nore. rnef% g%) % goto le abgu }Calgn %}gl even
nor e prefe a?ffég@f’ gl%?ufﬁ 4)p o4y p g

2009/ 064851&5’%1nhﬁ2ﬂﬁ&/e@18$316ﬁ1ples of diagnostic agents may 1nclude a radioactive label, a

photoactive diagnostic agent, an ultrasound-enhancing agent or a non-radioactive label.

[0041] The antigen-binding polypeptide may be an antagonist of TL1A. Typically, the
polypeptide is not an agonist of TL1A,

[0042] The antigen-binding polypeptide binds to the TL1A receptor with specificity
and high affinity. Typically, the polypeptide binds to TL1A with an affinity constant of
at least about 10°M™ (preferably at least about 10’M™, more preferably at least about
10°M™, even more preferably at least about 10°M™),
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Atty. Dkt. No.: 075977-0209 [0043] Al so disclosed are pharnaceuti cal
conpositions conprising the aforenentioned antigen-bindi ng

pol ypeptides and a carrier, such as a diluent or excipient. The
phar maceutw@adoosedpsf urt her conpri se an additi onal ther 8&Us2085/¢83362

di agnosti c agent as di sclosed herein. [00441 AISOA%?%@QOﬁSdOﬂﬁﬁ74m09
met hods of treating or diagnosing a disease or condition that

conprise agmni steri t he di scl osed. phar maceuti cal .conposi.tions. to, a
ot Pent i n 1B i B0 et rhEamar AR g0 BUE T B SBHHOST e She
may be admiafiignetifdng folypabicseid dicagizgsechan aidilitAdRalcdyisht. ThITLNeE,
and/ or malignant djsease_or condition. Exanples of di seases and

condi ti ons acppicalgBaiE B FRIRE SCRsKIgEengldhgapeutiq prudiggnostirasaphtat or y
bowel di seagg|kiBRreinChroni c obstructive pul nonary di sease (COPD)

arthritis (e.g., rheumatoid arthritis), nmultiple sclerosis,

transpl ant rejection, central nervous systeminjury, Crohn's disease,
psoriasis, [® Pl dissdased areirpgtlpds ptreasing ar diagrdsing akiscasg v corlifiarihat
or |ynpho O adnf j GV : ' ; R4}, Al.§0
G scl osed araPad et QU MR Lt e n A8
pol ypept i deberedth&opeiaypies thephimescutayl doepogtombhay Heiadigdstened & treat or

pronmoter for expressing the encoded polypeptides in a i tabl e host

PelT A s temo iRt O, SHRERN S PR AR d5Brshdr rllloha Rt PRStr

r ecorr]t)i nantdigedey ﬂmkﬁd:cﬁlﬁitiodgm_ﬁjayichﬁe b}itdﬁmmfﬁe didshdeu(eg)) glpas)p’ﬁlﬂhmﬁ}atory

transtorneg w t he ol nant PO nucl eot1 de t ess t.

encoded poltgpehtiretes (BRY Biorigoriimh gmany sy peg LD SatE fdssed.

[0046] Bot hptheutdie AR N IncleNe @@éro@@,&faﬁq%;nam efcqibf, defitgal hevb@yBEmbr i ef
e

description of the drawings and detail ed description are exenplary
and expl anagisry Caota’ ssiecasa peiidais tyrs béiakateselupg pideolonesaptizgiensi B9 of

Foat uros. wi 1T Re FaBalS s Ea st o g bR BRI "ol T ¢ om

the follow ng detailed description of the invention. BRI EF
DESCRI PTI ONOG#S| THEsDReavsRiGare robavdlegtidgs that ancpdd the alogsmeeatipnedi bi ti on of

ona-hamst errout PR KREHEGRCEBARR R AR bt RS TRARIAE
155(2)9; Ab#4he erb6 D0l yioHHdes izﬂaﬂﬂ\@t/ﬁli}g?b%t@/e%8ﬁ§kﬁﬂﬁglfth@d#bffroﬂzﬁmgtheAb#B
- 12D08. - 13- 2009/ 064854PCT, Y. »
075977- ozo@oﬂ@ﬁﬁ\@ie eﬁwfﬁggy Y egwaﬁ%gﬁﬁw%ﬁwug? ? e ASH
of nouse antdnsfbhidl ke rvotddirahieytyrsiestidct dBicg elidincsdxd e @eptide;

| GHV7-4-1-02. The alignment was used as a tenplate to create 2

di fferent \A8E) BsevesnE tisraohrsplifesgipreed- i dentified in the figure as
New Hum 16HO02 VH#1 and VH#2.

[0046] Both the foregoing general description and the following brief description of the
drawings and detailed description are exemplary and explanatory and are intended to
provide further explanation of the invention as claimed. Other objects, advantages, and
novel features will be readily apparent to those skilled in the art from the following

detailed description of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0047] Figure 1 illustrates inhibition of human TL1A (huTL1A)-induced Caspase
activity on TF-1 cells by mouse and hamster anti-TL1A antibodies. Ab#l — 19EQ06;
Ab#2 — 12D01; Ab#3 — 15E09, Ab#4 —~ 16H02; Ab#5 — 14A03; Ab#0 — 04HOBA; Ab#7
— 12F11; Ab#8 — 12D08.
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[0049] Figure 3 illustrates the nunber of nutations from nouse to
human and percent hunmani zation of two versions of a humani zed
anti-TL1A VH [0050] Figure 4 illustrates an alignnent of the VK
dormai n of wouemw/oenssd - TLLA 16H02 with the cl osest humanpgeustwsiessgene,

Al7. The alignment was used as a tenplate to crea 2~@di {;fe )
versions of humani zed 16H02 VH, identified in the%&yg%gé&éébmﬂ%?g

16H02 VK#1 VK#2. [QO51] Fi re 5 il]us tes .t he nunber of
ototi one PR migire 2o T THEh Mo Rt KA B Pgf LA
ver si ons ofjchgranihzRsc1adb nitdah Ao 2eMIGHVO52] - 081 U RigAmeeht wiktused €S

results of a transient transfection of 293F cells with human 16H02

anti - TL1A \#pig tereplefe \a-proate A difFnuehh iy cuseime of uapanized d O0RE Y H dlepriliefuia éheg
full Iengt h‘@%%&ﬁﬂuﬁﬁ%h@?%%ﬁ%#@: [0053] Figure 7 illustrates
TL

the activity of 16H02 A nmonocl onal anti bodi es after one round of
humani zati on by showi ng the inhibition of TLIA-induced caspasc
activity i rl06d8] 1 Figure 3 itstretee themmahiradanuisiiond fdinggouse fepfamesd ane pereeie
anti-TL1A j C . = _ ARt | | a negative
control; 121%9@%%%022&%%@9?% p&@?@gntggfﬁ%égﬁ' ; 19E06 = hanster
anti-TL1A control; 3009 =humani zed anti TL1A 16H02 VH#1+VK#1; 3010
=humani zed (89801 Riguke B6HOPralgs ad favichi o th@¥K dorhimeimiqueelardnTE 1 A LGIA02

16HO2 VHE1+VK#HZ, =humani zed ti;-TL1A V| +
L0802 VL A MR gl AR VRN B0
humani zat | @pcaed 2 dibdt ViEsionaofbubiakized 061602 eidantffiekd ity the digare &z @dwl 6HO2

| ight chain,th w 6 K#2 (sec Figure 4) starting sequence
was al i gneg']W1 %Mfﬂ%ﬁ ne sequence and 3 disinct regions or
bl ocks identified (solid circles) for further nutagenesis. Synthetic

| i ght chai rjeosgr Figne Stinuthes tHehambesfiraitftas fbin HO8S kdhienan and percent
conbi nat i 021[53 of , ei.ther -14- WAS 496_49(?3. 1 WO

2009/ 06485ABERNZENICY Mg 3YBionpeipmapyzed antisTL1 3% VE209 t he
non-nutated wild type VK#2 sequence (=-W or A 7 human germine
sequence (52 tHigure FaAtst@fes tRRsDMRRBhIAS tAhsTBIBE S 293F cells with human

16HO02 anti~-TLIA VH#1 and VH#2 and human 16H02 VK#1 and VK#2 to produce a

full length humanized antibody molecule.

[0053] Figare 7 illustrates the activity of 16H02 TL1A monoclonal antibodies after
one round of humanization by showing the inhibition of TL1A-induced caspasc activity
in TF-1 cells by the humanized antibodies compared to mouse anti-TL1A antibody
controls . 12D01= mouse anti-TL1a negative control; 16H02 = mouse anti-TL1A
positive control; ; 19E06 = hamster anti-TL1A control; 3009 =humanized anti TL1A
16H02 VH#1+VK#1; 3010 =humanized anti TL1A 16H02 VH#2+VK#1,3011
=humanized anti TL1A 16H02 VH#1+VK#2; 3012 =humanized anti TL1A 16H02
VH#2+VK#2,

[0054] Figure 8 illustrates the final mutations required for complete humanization of
16H02 VK framework. To create a fully humanized 16H02 light chain the New
Hum16HO02 VK#2 (sce Figure 4) starting scquence was aligned with the A17 germline
sequence and 3 disinct regions or blocks identified (solid circles) for further mutagenesis.

Synthetic light chains were constructed that contained all possible combinations of either

-14-
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[0055] Figure 9 illustrates the transient transfection ID and LDC #
for final versions of the humani zed 16HO2 VK. Synthetic |ight chains
were generated that contained all possible conbinations of either
wild type wihpomwmeessit ant (M sequence in 3 distinct regrPonesmosiEsacks
of New Hum 16HO02 VK#2 from Figure 8. The syntheti ight chal \
then cotransfected with New Hum 16HO2 VH#1 from F:‘;‘gE r%ﬁﬁ%ﬂ‘l{bﬁg‘ﬁ%@

resulting antibodies tested for_inhibiti of huTL1A-i nduced Cas e
activity. [f@bmmrﬂﬂja RIS YRER teiense (PR PoA{ | Bt R poTtonas C VD
(huTL1A)-i q@gﬁ@gacg;@ggggqe%gﬁg&iqu@kgn TF-1 cells by a panel of various
humani zed anti-TL | A anti bodies fromFigure 9. Activity of a fully
humani zed 16H02 TL1A anti body identifed as 3038 is conpared to that
of the origj kv ! : J4 El :

1 ustr at o0 5L cinE ¥ e b AR 0 PP DL A Tt ons of
candi dat e rixulsiemanmei -1 THAAVENntSybthdiiekght tBdns WwE&EBg¢neta@BthatZeA@ncd ald

38D6. [0058] Fi,gure .12.11|ustrat a uenc i gnment of, t.he VK
o - of el ir S iddicar abe R T Be THTBE RS Rn i R R s b g
1|1D8, 27A8,r?@ﬂlﬁi @%B@ks a_ﬁfﬁ%v@]fuiﬁi ]@mmeVH e VI ﬁrdnﬁ Stgnid éﬁs{‘/kﬁ szit;hu@@%t clrilains
al 1 gnnent of the hunman] ze ormajl_n m . t e
ori Si nal mz%%tmcmﬁeﬁeéj I’E%EA Nowy Iiw)ﬂqgﬂe% t(’ﬁ’%léioag%gwemem%@wﬁman
gern i ne VHngedidshestoddr ifRibkfdh-of h¥POL-ifdued Caspdhcabd gt rates a
sequence alignment of the humani zed 1B4 VK dormain (hum 1B4 VK AA)
with the original nmouse VK domain (1B4 VK AA) and the cl osest

mat ching h 2 . LA i .

11 st r at o VoL Figleg 16 K SO BilafiSr ibhan FEER HIT ARG Coppace
caspase actactivityon TF-TEells tyel pagclof viuorahimenizd dnd-BHoltA didbodiss {raB&igure
1108, 25B9), conpare he no nti.body.. -15- .

2009/ 06485Z?Pé|°/%f§& Bg%‘%“@ﬁ%ﬁ%]ﬁmﬂ%f&P}%lw“&&@%%?ﬁb%%&ﬂ’%d to

DESCRI PTI OhhdDof thidlloriBREFRERRE W EVBOBI MBS 16H02.

[0057] Figure 11 illustrates a sequence alignment of the VH Domain of five lead

candidate mouse anti-TL1A antibodies: 1B4, 2589, 11D8, 27A8, and 38D6.

[0058] Figure 12 illustrates a sequence alignment of the VK Domain of five lead
candidate mouse anti-TL1A antibodies: 1B4, 25B9, 11D8, 27A8, and 38Dé6.

[0059] Figure 13 illustrates a sequence alignment of the humanized 1B4 VH domain
(hum 1B4 VH AA) with the original mouse VH domain (1B4 VH AA) and the closest
matching human germline VH domain (VH2-70-10).

[0060] Figure 14 illustrates a sequence alignment of the humanized 1B4 VK domain
(hum 1B4 VK AA) with the original mouse VK domain (1B4 VK AA) and the closest
matching human germline VK domain (VK-L8).

[0061] Figure 15 illustrates the inhibition of mammalian derived TL[A-induced
caspase activity in TF-1 cells by humanized TL1A antibodies (1B4, 11D8, 25B9)

compared to the mouse 11D8 antibody.
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Definitions [0062] An anti body, as described herein, refers to a
full-length (i.e., naturally occurring or formed by normal

i mmunogl obul i n gene fragnent reconbinatorial processes)
innunoglobMORﬁDWﬁBebule (e.g., an 1gG anti body) or an PAFURWIHEAEI | y

active (i.e., specifically binding) portion of anpy lﬁgn;yﬂog[)o@ygwﬁ_ozog
nol ecul e, I|ke an anti body fragnent. [0063] An antibody fragnent 1s a

bnd the 1ike. LR OR DI IR ok T PR RIS s S

with the sane antigen that is recognized by the intact antibody. The
term "ant i idyitfonagnent " i ncl udes apt arrers spei gel mers, and

or “gonet e oA BN prateR A i & BTG PRV it

binding to oaf&ﬁ@awhsnmtm@eﬁbgmuh@gme&r@m R¥ombTdtoeN driRbRes)

anti body fragnents i nclude isolated fragnents con5|st|nq of the

vari abl e r égBHaslolymmelecula g g pp 1 ﬁ%t@h?ém%r ag dnaeelpggatractivelie.,
variabl e r%g&&ﬁ&ug?fbuifd P&ﬁwo%ﬂn{nﬁﬁagmfsm Iﬁélccm@qm@m Rabbds hRgh&t.
chai n pol ypeptide nolecules in which I'fght and eavy vari abl’e regi ons
are connected by a Etlde | i nker ("scFv proteins"” Fab HSA fusion

pol ypept i dd80643h” i apkbedyelragrments a gpeiop o duerthody sugh gy B{ag e, Fiblagid’

whi ch t hen I o]

And i ni mal p e e e eSO e T B e
that mi ni c stine amygse thaarsiradvigeizedly tha mt{iC@@ﬁlb]odﬁ\ hoererm Zedibadit frigoebpt’i s a
reconblnant tei,n in whi om a antl 0] from.one
Cpect s o nlueh Sy, HlaBthelh SR O T Rr RSB e hET o2, an
l'i ght vari aﬁﬂlﬁde@ any nathefic bh@né@cﬂﬁﬂbn@ﬁﬁe&‘éﬂqﬁmeinﬁhﬂ abtu R ahaaibydyaind

i ght vari g)hl%e domai ns.or heavy. and |i ari abl g do 4?4” that have
been nut ag Grgio@sPERig i‘]ﬁ‘@e‘bfo fpanagon 6r DTS agPle, 4pd

sequence ofindih® WA gAY @G st HTtherakibBle k&idhRRENSs hasry” fra ments
represented by "percent humani zation”). The constant donains of the

ant i body msPeyting ofthy vedalderagipas of the htavreneé light chainy Areamaientsingy chain
0065] As i |
et or i i ng e e dlecul 8% 68 IGMRRNERY AR Refihs il BhREATYy o

rk amno aci
non- CDR di freptideriodpr (Eijmmtemﬁé, erﬂaﬂﬁ fewn golyaepidana wiheh he MﬁLCﬁé are

domai n, subtractin hat t

2000/ 05435 FEAFIDToR ISR e B ol Recash e vaS lishaing

am no aci dsprnandal, Ia@cﬂlnﬁhlmﬂicﬁ@nttfmafunbtycdnbﬁhﬁgﬂfahc arhifd atid edsicuns thet

acids and nul ti % 'ﬁ/ iL 0066] As used herein, "CDR' neans a
§1 ahledggi

" conpl ement @1t gion" that is pr esent in a variable
domai n of an antibody heavy chain (VH) or a variable domain of an

anti body | i[géé4] crahumdniied @nitidIFY is SResmbiaiit pRi€n dOWRICR tHeCIbRIfRS biir ee
CDRs whi ch are designated CDR-Hl, CDR-H2, and CDR-H3, for those
present in apﬁléoqﬁé“mowpﬂ%é& A ppdsnirsRp Y, a@ﬁﬂlﬂ@fwi&omwem angn g

CDR-L3 for [ hpsgiaPl@R&RS of the Poﬁ@ntbhﬁ%y%ﬂ@'hﬁm‘d@ﬁéa@ ﬁ'd ﬂmhﬁable-rcnﬁldms
Kabat nunbering systemis used herein. such ins at

appr oxi mat elrjeayiand lightivarigie domains thatﬁpmwenmléalgﬁn@ed @sn@l tifater t he
first cystej 1 ds,,.and
ends. at "t o REROT Ty L R SRS o PRGBSk DA AR )
resi due af tr@re&ehedémdpmemmzatmmal G’ﬁesorataptcdmmanﬁoéltl;e gh6bd®y ravteoude
acids, and en t Xt argj ni ne sine residue. CDR-H3 begins
at appr oxi H&t" q?eif% IH%qu?W?qoﬁe?ézfgg"ﬂn%ﬁ“% Jﬁ%l d residue after the end of
CDR-H2; includes 3-25 am no acids; and ends at the sequence WG X-G
where X i s [60¥5] amisnBedledréin, @B‘Rerhihubﬁgnzﬂamaﬁs @applaaxi tyalcedyinieshdue 24

(i.e., follown steine, resi Iudes pr.oxi mately 10-17
st dues. . AVEOBHR R RIBR SO A TSR o SOT GO SIGPRI) HUETES at
appr oxi mat ehhahi2ed &dnxdie 8wt die LS RY GoRbhinSdubirh@ing ficht AfmbdPRroknltha Rdal
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[ 0067] The antigen-bi ndi ng pol ypepti des di scl osed herein nay be
conjugated or fused to a therapeutic agent, which may include

radi oactive | abel s, an i nmunonodul ator, a hornone, a photoactive

t her apeut iwoageniéigsa cyt ot oxi c agent, which may be a dpamusosoessmsti n,
and a conbi nation thereof. Drugs may include thosg_dﬁﬁg%ﬂ5h@%w99?§&§s
t he pharnmaceutical property selected fromthe group Yconst St

antimtotic, antlklnase al ky t i met abo t|b|ot|

al kal oi d, AHITSRfiPBYMcs, %{ﬂd&@v@l%@wg ﬂ&ﬁaﬂ%@eﬁa TAR At iAo
Mor e speC|ﬁmggﬁ%M‘bphg@e drugs are selected fromthe group consisting
of nitrogen nustards, ethylenimne derivatives, alkyl sulfonates
nitrosoureas, triazenes, folic acid analoq CI)GZ inhibito

pyrim dinel [T | 0g'$ US%U?EFEHE» SRR oS antqanm ‘%Ttl‘?fﬁ%“ty BFteHRIES feglo " that is
epi podophy ). ok 0x) BSa; a%l@&dn%%ica‘ﬂ%ﬁqw@tﬂeﬁ?ﬂr &Qfﬁgl\ﬁ—g % & y¥idbfAdorhliy of AO
2009/ 064854PCT/ U82008/ 083362 Atty 7- 0209 al kal oi ds,
subst i t ut edntibadydightrabahn(V Ly dikalz |Eraeh Mmblﬁakomésmcla@hSéhm@GDBﬁ adiich are
suppr essant it 0 t

anthracyclf%egﬁﬁ%gggﬁgﬁ'%gﬁg ﬁ%??ﬁgg 30§§?k§e A con%?ﬁ%# §halItlhereof
The toxi ns verigdapasancntCORE] TR andWPRtL30Mr by frescaeh eletlegt Eiam

i bonucl eadaniia g B ebef R v B Scishe Respiy A3 Fso RgrH! besins

ent er ot oXi fit ApprGHeREshiadidiyBT ale., @ﬁ@bﬁhﬁtewemmuéh aftil' ﬂ@tﬂﬂ@rcys’ﬂeih@ﬂ n,
Pseudononas exot oxin, and Pseudomonas endot oxi n.

| munonodul sidies 1%‘1#%@%@?@6‘[@5’05 7 ﬁ@#ﬁ%%@smlﬁfgﬁd%ﬁﬁ @M Hptphay
cytokine, geghRMCEH- hz%@% B Ak Qhin 1@31&\3@%9&9)&1@& @Dﬁqﬁrpm&ge@t ic
factor, a co ony stimulating factor an interferon

er yt hr opoi epprexintatelp hiydp eineroi anlda,rﬂndandscmmemi wanivher befe Spaicf COR- vy
useful are t

henat opoi etﬁi%ﬁ%glgiagr ?&étﬁ%ﬁgat@estlhn rd Q %ﬂdﬁ&&% Slht&/lls ’s\l.tlz a o ?D]t{ H2
factor, sudirclades@r2anuliocytids; aal anﬂyatsthe mlheﬁce N‘g(}‘ Add,0vhe(dX GShy ammo

granulocyte e-.col ony sti atin ct

O oy e IR B0 3PS gl esiabgad %, Sincht AR Sehie qesidushy
cell growt hudl@k @pprosbERklRR-0ERkidnal ad cndt atftﬁ@ﬁ@;lf tt{ptb{ﬂfaﬁ residue. CDR-
speci fical ly, imunonodul ators may i ncl ude | L- IL-3, IL-6,

PLo10, 1 L~ 12 bepiS SEppIRimately et reamghes prafter manPEﬁQRoM gid includes
conbi nat i on,Lhereefy 7&&%@; Jﬂ?ﬁ-@%ggﬁaf @pﬂﬁhrﬁ&ei@%&tﬂﬁ@ﬁhﬁ@&mduc aftcr

di scl osed hereln may be conjugated or fused di agnost1 ¢ agcnt
Di agnostic tb@g@dm‘ Gl L2 hied. Lfclléovgmm oze&tﬁmwmdu@gmdgdqsclpalgem@e or-11

radi ol abel s n 0
non- radi oadFT O P ERESHuBRL YR ERAT i SR £l oy
beta-, and positron-emtting |sotope and is selected fron1the group
consisting(bmﬁ&@$mﬂoﬁﬁmkmmeRM¢Dm&mbﬁmgﬁypt186Re 188Re, 62ce, 64ce,
67Ga, 680a, T 76Br d conbi nati.on
Chereof b AEAT te 2Bk Dindhle nonmepidss Msabratie omad B iRl 5REF
such as man@aﬂes@,eutidagentpwhgamwmuluﬂmra&m&ﬁpé Bbyls, e tifednehodidtdng
anti-TL1A anti bodi es usi.ng bri doma technoloag L %Fg BALB/ ¢ m ce
can be i mmiAFBEE: WPRHCIHLD aﬁ%‘ﬁ gt GYIQSeS RS Y Cl TR Ry dffrug or a

domai n). | Rgan ta)ﬁ@laféaﬂnbﬁmﬁﬁﬁé&é@f HupOm 8 inBILed Bof driigs3RatFossels tronpl et e

Freund' s adjuvant (Sig i nj ected subcutaneous|ly. Two to four
addi ti onal nhﬂfn@é@ut@ﬁ@r@wﬁm@@ Bea g gowticsisdpa iatimiele, petikdinasen at

2 week int %ﬁk\i@tiﬁg, A 1&9%911@)’51{1%1{){1& %‘kaRﬁ’cﬁ %Btiangiogenic, apoptotic agents and

combinations thereof. More specifically, these drugs are selected from the group
consisting of nitrogen mustards, ethylenimine derivatives, alkyl sulfonates, nitrosoureas,
triazenes, folic acid analogs, COX-2 inhibitors, pyrimidine analogs, purine analogs,
antibiotics, enzymes, epipodophyllotoxins, platinum coordination complexes, vinca
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-18- WD 2009/ 064854PCT/ US2008/ 083362 Arty. Dkt. No.: 075977-0209 in
PBS. Alternatively, injections can be given in the foot pads. Three
days later mce can be sacrificed, their spleens or poplietal |ynph
nodes can We 260488t ed and | ynphocytes can be i sol at ed PEBUSINDIIPE2

Lynphocytes can be fused wi th P3X63Ag8. 653 pl asma 8! b¥sAv_020d
rati o using PEG DMSO (Sigma) as a fusion agent. A%%Us?on cells

can be resu nded .i | ective, HAT nedi a and seeded at. 106 cel | s per
el in o6 M fubsBu RS WGt hipRns SR Ry EPT s s S St
survi ved HAhtageligs, teh@dstRiantaldsls, SemeeiRdinb)anthrdcecline thtiheg ald th&Aadabsgs,
the presence of TL1A binding _antibodies. Hybridomas secretjng TL1A

bi ndi ng ant¥8a§PBkinaligh Berepfy et IeEnsPrarashiei by RUPSIFHEINYFRISN &Y Ve

further screepednbh thé‘%‘_ﬂo@;}g Eér@.f&tiﬁ% o daliaBn, Blgnefy £ saithl BRALESase
inhibiting binding of TL 1A to its receptor DR3. The hybridomas
i dentified (Bagrsd g i aregnaserDNashil itanhglecedcalrntorotorindh . mgkesgsd mpiévirabe

el Ts to i ArPr b A Rech i AMERRAEAORAE, A bddndils G0 bin

Humani zation Strategy [0071] One goal in humanizing the anti-TL1A
ant i bodi es [P868] o ImbtuapmoddateBasytgselnited tonkhagrdupeondistves ofst aybrdine, a
rctain 90-100% of orij, ol nal i ndj .affinity .and. specifici ) .

St o i 1 oo B bt axBidrdung, o efichofie Bl bRl o Bk OBEGIblofl tonutating,
VK can be us&or (0SF},un ihietfertn (TN, 2eythdogoiatnt, iHrosibgsiainishé a wainbination ng

binding affjnity _and. specificity. [0072 mani zati on. C b
o or et B e SR e Bl ey 6 98 o e AT )b e
regi on resUihaebiic f2oR8s, JQNES iféridakin (NATEIRE(HAREknMBEtZIuds 4,

321(6069):522-5; Roguska et at, PROTEIN ENG NEERI NG, 1996,

9( 10) : 895- gmanulogyie-Glanyniktitiag fagior (GiGPENPLeRY laysBacpRREERIony
Framewor ks Ji 4 8inPERER (UMIBSP)) RnHEa! JEL s BRI NaBRE-NEElWNGm ) 94,
Vol . 7, pg 8%%“.3 %Eea%ggi(ﬁargsg)%’t P%od@_ ’s%qugsnlce and %ED 'str Uctute data
can be uti land et eslligdevthiffojorkeyh s dasinetel "3 eBictdde Yorespgrifiedlt o
mai ntain the binding affini.t ificity. [The «E ) 49
sequences” l\r/]\“/enbusnf)?lgdls%tglhss%a éa‘ylgéenﬁﬁgqﬁl%?jbg’aﬁﬁ éLBQ’eIcI]‘Bj[%ﬁlt” élge’ﬁ!‘ iéfly t he
cl osest nuatigferftranigagnpUNE-alfitlaand cMkbina@inaherefed i n the study. Human
germine VH and VK genes can be chosen as the best matches to the

e N T C e S
tenpl at e fab a-didgnostiexAD0DI 26480 ARKTY M2 DOBHEO Bddetive diagnostic agents or
radiolabels having an energy between 60 and 4,000 keV, or a non-radioactive label. The
radioactive label is preferably a gamma-, beta-, and positron-emitting isotope and is
selected from the group consisting of 1257 131y 123y 2y SGY, 185Re, lgsRe, @Cy, *Cu,
M, 67Gra, 68Ga, 9omre YAmpe Bp Mo N, %0, Br and combinations thereof.
Diagnostic agents may include contrast agents, for example, such as manganese, iron or

gadolinium.

Exemplary method of making anti-TL1A antibodies using hybridoma technelogy

[0070] BALB/c mice can be immunized with recombinant TL1A protein (extracellular
domain). In a typical procedure 10 mg of protein in 50 ml of complete Freund’s
adjuvant (Sigma) is injected subcutaneously. Two to four additional injections in
incomplete Freund’s adjuvant can be given at 2 week intervals followed by a final boost

-18-
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Atty. Dkt. No.: 075977-0209 hunmani zation either alone or in

conmbi nation wth the closest matching human germ i ne gene. [0073]
After aligning nouse anti-TL1A VH and VK to the nearest human

gernl i ne ovoeipessed repertoire of genes, the am no aBCHUAR00848836¢
position can be evaluated for potential influence,gn 191&*{“1‘31)”975@59 0200
i mmunogeni city. This information can be used to assfign a

noder at e, or kvaluefor tation Sit | n.one
orbodrment T RS Rudrdtiali i ormisal it B By 58 SR e isecs g oo
whi |l e avoi diersgcriﬂaed @itk pldeskor@plidthlaRsph hdde@@zﬁﬂ&&ﬁﬁb&ste@@n@&rﬁipﬂd)dyyes
mat uration strateg %/ can he perfornmed by i ncorporatl n yr05| nes pair

wi se at each? pospiiedior fHSE?‘héY@BﬁO@“%fCWPF fuggd With Bek A enpl ary
Cl oni ng an%ﬁ@@bﬁ&ﬁa E@;S% 5 Wadon%n@rﬁm/ws% Mitmand aYﬁS;&PJEht’"‘ﬁﬁEJ om

Hvbri doma Ll nes Hybridoma cells can be pell eted, washed
3X with PB$uﬁﬁkdcdRNéarﬂD@tréﬁGp@ﬂedlﬁql B cive ZAT nicdRgRY keddbdati 0P egléer Gall .

No. 15596-Q2 t he manuf acturers pr t ocol e
convert ed t%gémﬁp éqsn@lg%wmﬁ&eﬁ Yo hybR4pmES § ﬁtpﬁur‘?‘f@éﬁ}\ﬁﬁelwme A%
Ends, |nvi t£@8Ra by@atet mln%méﬁ 18P8) pfcRbdc0 vk MO1A BEIRIMIBGL4r er s

pr ot ocol Briefly, can ated to random hexaner primer,

Random N6, P&Hvaidvma%&eﬁrah@g Ewb@dwg@étIW#@rca@ belidgaiifirg 28¢ fsirseparpstanty
RNAase H “%Qﬁk)!éﬁ&héﬁ‘é?e%ﬁé‘d@{ gﬁ%ﬁ{oh%ﬁ%sﬁgﬁﬁ]&ﬂ}‘% ﬁl?cﬂhe@‘? Lh%hlﬁﬁllng

using a d assMax spin cart rovi it an
react ed wi tofi TEdA t¢ iterentpriad Dﬂéo'kl}aiwnémnaﬁylénttfméasslﬁtmrtazse)?or nrrhlhlmal of

presence of a the c ai 5. end.
The-acs ar U cinie SRABE s atia oy it of SR BTl a0
speci fic faF-1 balsdCidendifly Tand aﬁhtagemenc&ﬂmfl c primer that hybridizes
to highly conserved DNA sequence in the nouse constant heavy 1 (CH1)
for VH and .const ant li a f?r K. The resulting PCR product can
be anal yzemmm&mm”ect size corresponding to
intact VH or VK domain then purified and ligated into a TOPO TA
vector (I n\mn'ﬁ‘lq)g@me@aii in Nomanlifid® te-26()TIfl 8l dnebbdiep it Reotnamnf-A00%r er s

protocol. After, t ion into bacteria cap be prepared. from
El ones contuirriag! THand o teka Dateagae] e temeinpcub sERTu idn  be
det er m ned sysdifi@ya SBE Qi fBBARSE @fmﬁﬁrﬁtk!aﬁﬂﬁ% Hsi RaRlohOM W nd VK
(Applied Bi osgstems Part No. 4336699) and a 3700 ABI/Prism DNA

anal yzer fc&pp wswg tmﬁw&}?ralwgpéhemnab%%ﬂwhﬂez@amwm barglngord Bnity angdlp
2009/ 06485ASEU 2008/ 083362 Atty. Dkt. No.: 075977-0209 Exenplary
Humani zi ng riné anti-TL1A Anti bodies [0075] Murine anti-TL1A

anti bodi es can be identified based on binding data and sequence data
gener at ed 480 s dhimpagatigiosre be Phrdoraeid vy (AR eraBugued éféuc@fr ¢ pased Yl rsd

VK domai ns f,f QM GS80R Ak, %{)ﬁei/c?é‘ﬂn% et 3l IT@MEEat a 89-?{1@6'_ LA

and VK domai ns using~current aila ublic
Bl ast for 43161060 2NCBlogaskd ela/h ReoTIaN ENhEJFNR@)J 19886, Q(h@)ﬁ@sf%éj andons

inthe fra t he. nouyse s n differed,.fr mthe

wor i ine, - ik 47 EpeaediR AR S e e Bl S P e T e
nmouse fr amesueHires 9R®tumm@rhe§zntz®a99@r\rcﬂ$ppg1@bsr)gTIwIﬁmﬂargeﬂmoup@equence
f ramewor k. In addi ti on, r%ﬁ!tern &nﬁmcertaln m no aci d
resi dues f @Pd Bt firachie date sanbonidlizg toa Ky sy oreispidees remEredia n
tyrosine ('ma%tam%lflé Blﬂdlﬁg’aﬂﬁit%ﬁﬂs)pe&ﬁcﬂ%mﬁetBF’aLt'er @%b@eﬁ&é@%@ﬁt‘ée for
any losses in affinity d framewor k residues changes. The

affinity nepensed émdlermﬁﬁhwé)é uaftsugedemfyath@ cwsﬂt@mﬁh testhe muigeVH and
t ed |
aver| appi ng S ARRTERARESENE I SACkHRE, PHORE VI LALD oo RANEh aPhre,

gene desi grbegmordss toathe oduse seqienod YHBtand VK sequences Altematwely, sequences

from the naturally expressed human antibody repertoire can be used as a template for
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strategy can be used, that is to say the triplet code for each am no
acid that is preferentially utilized by mammalian cells for gene
expression can be incorporated at each position. The synthetic VH and
VK domai nswoamowei8s4s oned i nt o speci alized mamal i an exPCESSR0H8083362

vectors that allow the correspondi ng domains to beg LerRsed iyt
context of a fully human 1gGlL , &4 or Kappa antiboggxgaéﬁgbgg¥ﬂ7(ﬁgg

Smal | - scal roduction of the.humgni zed antj bqgdi es can be achi eved by
co- t r anf ect TBRIEPICR RGOt O EiCaRHEg s hihs ot Ran i pa TR tee
into 293F gghés with |ipofectam ne (Invitrogen) follow ng
manuf act ures protocol. Supernatants fromthe transient transfections

can be pass hr ough Protein A or resin d the 1gG.can be
purified t ISRk guie ?Pgﬁn_r%mms%@m}ffﬁﬁn\?ﬁéw Vilodis e gy gmagggrmline or
foll owi Ng exarNcaseRHBirdbMRAed thelahlintSiciBdtRviNPoRiBS@RbeicOMBREd RR. |t
shoul d be understood, however, that the invention is not to be

linited to ROFatigljalionpeonbinding pehdnmanogetigity. sThirsigformpléian Gap be yegldo
exanpl es. . ' _ |JiG b I n lescri bed
TPl es- AlsligPh it S0agAN6/ Bty Hgibv%&'b%r AUALORR! Bl AEHITRN irPort

herein are sp y 1 hcorporate reference.
WASH_ 49649 G3nbbdinbrt, 20 3ahO 84854 PO 320085088362 mAtated. wibletavoidmg: the

075977-0209..Examml e.,.1 76]. Am no i.d Sequences, of VH and.VK
o L 020 A oSiibnd, TRkl MRt SISO SRk e bt slfhed by
prepar ed asneepaitipagrobiaespair wiseatshchposhhdmthe TR CORVHe§KonDotif. t he

vari abl e donai ns are underlined. 12D08 VK: DVLMIQTPLS LPVSLGDQAS
| SCRSSQSI V HSNGNTYLDW YLQKPGQSPN LLI YKVSNRF SGVPDRFSGS GSGTIDFTLKI

SRVEAEDLGV g Y L S M bning aad Stauncins o Mg Adti-TL1A VH and VK domains
from Hvbridomsa Cell Lines

[0074] Hybridoma cells can be pelleted, washed 3X with PBS and RNA extracted
using Trizol reagent (Invitrogen, Cat. No. 15596-026) following the manufacturers
protocol. Total RNA can be converted to cDNA using a 5° RACE kit (Rapid
Amplification of cDNA Ends, Invitrogen, Cat. No. 18374-058) following the
manufacturers protocol. Briefly, RNA can be ligated to random hexamer primer,
Random N6, and 1% strand ¢cDNA can be generated using superscript Il RNAase H
negative reverse transcriptase. The cDNA can be purified using a GlassMax spin
cartridge provided with the kit and then reacted with TdT (terminal deoxynucleotidyl
transferase) in the presence of dCTP to append the cDNA with C basepairs at the 5’end.
The dC-tailed cDNA can be PCR amplified using an anchor primer specific for the dC
tail and a gene specific primer that hybridizes to highly conserved DNA sequence in the
mouse constant heavy 1 (CH1) for VH and constant kappa (CK) for VK. The resulting
PCR product can be analyzed by gel electrophoresis for correct size corresponding to
intact VH or VK. domain then purified and ligated into a TOPO TA vector (Invitrogen
Cat, No. K4575-01) following the manufacturers protocol. After transformation into
bacteria DNA can be prepared from clones containing the correct size insert and the
DNA sequence can be determined using a Big Dye terminator sequencing reaction mix
(Applied Biosystems, Part No. 4336699) and a 3700 ABI/Prism DNA analyzer following
manufacturers protocol.
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WASH_4964903.1



DVLMIQTPLS LPVSLGDQAS | SCKSSQNI V. HSDGNTYLEW YLQKPGQSPK LLI YKVSNRF
SGVPDRFSGS GSGIDFTLKI SRVEAEDLGV YYCFQGSHVP LTFGSGTKLE | KR 15E09 VK:
ETTVTQSPAS LSMAI GEKVT | RClI TSTDI D DDMNWYQQKP GEPPKLLI SE GNTLRPGVPS
RFSSSGYGTDVEWITIEA.S EDVADYYCLQ SDNLPLTFGA GTKLELKR 19€0®S5288/083362

DI VMIQSPSS LAVSTGGTVT LTCLSSQSLF SSDTNKNYLN WL QKR! tKggvmég.mzog
LTGVPDRF| G SGSGTDFTLT | NSVQREDLG DYYOQRHFRP PFTF KL EI'KR 184 VK AA
QVLTGSPA| NBASL GAELTL TCS YM ROGTSRKLLI YSTSNLASGVPS

J -22- WO
2009/ 064854PCT/ U820081083362 Any Dkt No.: 075977-0209
[0078] Murine anti-TL1A antibodies can be identified based on binding data and

sequence data generated as described above. The amino acid sequence of the VH and
VK domains from these antibodies can be aligned to human germline VH and VK
domains using currently available public databases (7.e., Blast for IgG at the NCBI and
V-basc at the MRC). At those positions in the framework where the mouse scquence
differed from the human germline, an iterative process can be used to convert or mutate
the mouse framework so it matches the corresponding human germline framework. In
addition, or alternatively, certain CDR amino acid residues for both the VH and VK can
be mutated by replacement with tyrosine (7.¢., affinity matured) to potentially help
compensate for any losses in affinity due to the framework residues changes. The
affinity matured and humanized mouse VH and VK domains can be generated by a
polymerase chain reaction process using a panel of overlapping synthetic DNA
oligonucleotides. As part of the synthetic gene design process a codon optimization
strategy can be used, that is to say the triplet code for each amino acid that is
preferentially utilized by mammalian cells for gene expression can be incorporated at
each position. The synthetic VH and VK domains can be cloned into specialized
mammalian expression vectors that allow the corresponding domains to be expressed in
the context of a fully human IgG1, G4 or Kappa antibody backbone. Small-scale
production of the humanized antibodies can be achieved by co-tranfection of an IgGl or
G4 construct with the Kappa construct into 293F cells with lipofectamine (Invitrogen)
following manufactures protocol. Supernatants from the transient transfections can be
passed through Protein A or G resin and the IgG can be purified to homogeneity for
testing in cell based assays.

The following examples are given to illustrate the present invention. It should be
understood, however, that the invention is not to be limited to the specific conditions or
details described in these examples. All published and/or publicly available documents

described herein are specifically incorporated by reference.
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25B9 VK AA

ENVL TQSPAI LAASL GOKVTMI CSASSSVSSGYL HWQOKSGASPKPL | HRTSNLASGV
PPRFSGSGSGTSYSL S| SSVEAEDDATYYCQOWSGFPFTEGSGTKLEI KR 27A8 VK AA

DI VL TOSPASKT YSLGRATI SCRASONVST SSYSHVHWEQOKPGOPPKLL | KYRESKIIBR008/083362
SGVPARFSGSGSGTDFTLNI MPVEEEDI ATYYCOHSVEI PYTEGGGTKL 108 y

DI VMTQSPASL TVSL GQRAT! SCRASQSVSTSSYSHMWQQ&PGQPPK%FMSJI%?E%9%\0209
SGVPARFSGSGSGTDETLN HPVEEEDTAI YYCOHSVEL PYTFGGGTKLEI KR 38D6 VK AA

DI VL TOFPASIEP#EPEARATI SCRASQSVSTSSYSHVHWQOKPGOPPKL LI TYASNLD

SGVPARI SCSEFHPF Bahh HR Y AEYYEHHPWERL- P Tl B RBe 12DA8mMWEE anti-
Q QLVQSGPE LKKPGETVKI SCKASGYTFT NYGVNW/KQA PGKGLKWEGW | NTYTGEPTY
ADDFKGRFAF T ATapmrjoval anfikpdiranreraxgsipyressibsd ogsimpeshnm vencTayFPRss
16H02 VH: LK QKASEYEFT LYGVMNWKQA PGKGLKWGN

| I\FFYTGEPTY%A%%%%@%E&E?E E‘@éﬁﬁgm N%ENED MATYECARDT AMDYAMAYWG
QGTSVTVSS 15E09 VH: EVKLVDSGGG LVQPGDSLRL SCATSGETFS DEYMEVWRQP
PGKRLEW AA 1 NTT EYSASVKGRE | VSRDTSGSI LYLQWNDLRA EDTAI YYCVR
DAGYGYWED VWGAGTTVTV SS - 23-

DVLMTQTPLS
LLIYKVSNRF
LTFGAGTKLE

16H02 VK:

DVLMTQTPLS
LLIYKVSNRF
LTFGSGTKLE

15E09 VK:

ETTVTQSPAS
GNTLRPGVPS
GTKLELKR

19E06 VK:

DIVMTQSPSS
KLLVYHASTR
PFTFGRGTKL

IB4 VK AA

LPVSLGDQAS
SGVPDRFSGES
LEKR

LPVSLGDOAS
SGVPDRFSGS
IKR

LSMATGEKVT
RESSSGYGTD

LAVSTGGTVT
LTGVPDRFIG
ETKR

ISCRSSQSIV HSNGNTYLDW YLOKPGQSPN
GSGTDFTLKI SRVEAEDLGV YYCFQGSHVP

ISCKSSONTV
GSGTDETLKI

HSDGNTYLEW YLQKPGQSPK

SRVEAEDLGV YYCFQGSHVP

IRCITSTDID DDMNWYCQOKP GEPPKLLISE

FVFTIENMLS EDVADYYCLQ SDNLPLTEGA

LTCLSSQSLF SSDTNKNYLN WYLQKPGQSP

SGEGTDFTLT INSVQAEDLG DYYCOQQHERP

QIVLTQSPAIMSASLGAEITLTCSASSSVNYMHWYQORSGTSPKLLIYSTSNLASGVPS

RFSGSGSGTFYSLTISSVEAEDAADYYCHQWNNYGTFGGGTKLEIKR

WASH_4864903.1
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WD 2009/ 064854PCT/ US2008/ 083362 Atty. Dkt. No.: 075977-0209 19E06 VH:
Q QLOESGPS LVKPSQSLSL TCSVTGYSI T SDSYWNW RQ FPGKNLWWG Y1 SYRGSTNY
NPSLKSRI S| TRDTSRNQFF LQLNSVTTED TATYYCARYS GYSFWFDFW GQGTQVTVSS 1B4
VH a. QUTLIESERG5SQPSQTL SLTCSFSGESL TTSNVGWW ROPSGKGL EWCITHES2008/083362
VIDDREYSNPAL KSRLTI SKDPFNNQVFLKI ANVDTADTATYYCARVER Y ]
NEOSTATVaS 2580 Wi NRYGSSVNRY 075977-0209
EVQL QOSGPELVKPGASVKVBCKASGYTFTSYVVHWKQKT GQGLEW GYI NSNNDGTK
YNEKFKGKAT PSSk ¥EsPAYMEL SSLTSEDSAVYYCATGDYYGGTSYWFDWGAGTT VTVSS

1108 VH EVGhOS@E@EREKREASVEK BORKASKEISEE 3 s

YNONFKGRATLTVDKSSNTAY V5L TSEDSAVYYCAREGAARAKNYFD
VH PPREFSGSGSGTSYSLSISSVEAEDDATY YCQQWSGFPFTFGSGTKLEIKR

Y AN

27A8 VK AA
DIVLTQSPASLTVSLGORATISCRASONVSTSSYSHMHWSQOKPGOPPRLLIKYASNLD

SGVPARFSGSGSGTDFTLNIHPVEEEDIATYYCQHSWETIPYTIFGGGTKLEIKR

11D8 VK 2A
DIVMTQSPASLTVSLGQRATISCRASQSVSTSSYSHMEWYQOKPGOPPKLLIRYASNLE
SGVPARFSGSGSGTDFTLNIHPVEEEDTATYYCQHSWELPY TFGGGTKLETIKR

38D6 VK AA
DIVLTQFPASLPVSLGORATISCRASQSVSTSSYSHMHWYOQQKPGOPPKLLITYASNLD

SGVPARISGSGSGTDFTLNIHPVEEEDTATYYCHHSWELPYTFGGGTKLEIKR

12D08 VH:

QIQLVOSGPE
INTYTGEPTY
GKYGDYYAMD

16H02 VH:

QIQLVQSGPE
INTYTGEPTY
AMDYAMAYWG

15E08 VH:

EVKLVDSGGG
SGNKANDYTT
DAGYGYWYFD

WASH_4964903 1

LKEPGETVKI
ADDFKGRFAF
YWGQGTSVTV

LKKPGETVKI
ADDFKGRFAF
QGTSVIVSS

LVQPGDSLRL
EYSASVKGRF
VWGAGTTVTV

SCRASGYTFET
SLETSASTAY
SS8

SCKASGYTFT
SLETSASTAY

SCATSGFTES
IVSRDTSQST

S8
23

NYGMNWVEQA
LOINNLKNED

LYGMNWVEKQA
LOINTLKNED

DEFYMEWVRQP
LYLOMNDLRA

PGKGLEKWMGW
MATYEFCAKDY

PGKGLKWMGW
MATYFCARDT

PGKRLEWIAA
EDTAIYYCVR



EVQLQQSGPELETPGASVKI SCKASGYSFTGYNMNWKQTNGKSLEW GNI DPYFGDAN
YNRKFKGKATLTVDKSSSTAYMQLRSL TSEDSAVYYCAKEGAARAKNYFDYWGQGTTLT VSS 38D6
VH AA -24- WD 2009/ 064854PCT/ U52008/ 083362 Atty. Dkt. No.:

075977- 02090 EMHEIBFISGPELEKPGASVK | SCKASGYS PCT/US2008/683362
ETGYNENWRQTNGKSLEW GHI DPYYGDAT YRQKFKGKATLTVDKS gygﬁﬁyghgs&g977ozog
SEDSAVYFCAREGAARARNYFDYWGQGTTLT VS S Exanple 2 [0077] This exanple
descri bes an assay protocol to neasure inhibition of TL1A nduced
caspase activity on TF-1 cells. [0078] To determ ne neutralizing
activity of1omesivVvH.L1A anti bodies, their effects on TL1A-induced
caspase activity in TF-1 cells were determned. See Fig. 1. TF-1

cells were cel | e wth
cl ear bottéﬁﬁﬁ%ﬁgs%F %é%?%é#%é%ﬂiﬁ%ﬁ?@YSEQJnghﬁﬁéggggﬁﬁgéP&®®ECE||S
wer e treat ed sMrCgTHO pg:‘smtszem czfmmm@wandm@@wm maTHYLARYS t he
absence or presence of various concentrations of nobuse or hanster
par ent al TIERTYNEPEEIFRETEOI VS hr at 37 C. Caspase activity was
measur ed by Apo- One honbgeneous caspase-3/7 assay kit (Pronega).

Equal vol une of Apo-One honbgeneous caspase-3/7 assay buffer

cont ai ni ng ‘&fsPy&se substrate, Z- DEVD- Rhodanmi nc was added to each well
containing cells. After overnight incubation, fluorescence was
measured by a V\@lvb@agydsp@pm@pé@mmc@sgmsmmdﬁmmdmLEwmnm
excitation filter 485 nmand em ssion filter 535 nm_ [0079] The

resul ts, sRARERBYRNEAFKSHLT RN WA LEHSNY Q%PT%?YWMMh
correl at es pyiddr<&agpase activity, decreases with increasing

concentration of four (4) different anti-TL1A anti bodi es: Ab#1l -
19E06; Ab#3 - 15E09; Ab#4 - 16H02; and Ab#8 - 12D08.

25B% VH

EVOLOOSGPELVKPGASVKMSCKASGY THFTSYVMHWVKOKTGOGLEWIGY INSNNDGTE
YNEXKFRGKATLTSDKSSSTAYMELSSLTSEDSAVYYCATGDY YGGTSYWYFDVWGAGT'T

VIVSS

11D8 VH

EVOLOQOSGPELEKPGASVRK I SCKASGY SFTGYNMNWVKQSNGKSLEWIGNIDEPYFGDTN
YNONFRGRATLTVDKSSNTAYMOLMSLTSEDSAVY YCAREGAARAKNYFDYWGOGTTLT

V5SS

27A8 VH

EVOLQQSGPELETPGASVEKISCKASGY SFTGYNMNWVKOTNGKSLEWIGNIDPYFGDAN
YNRRFEGKATLTVDKSSSTAYMOLRSLTSEDSAVYYCAKEGAARAKNYFDYWGQGTTLT

VssS

38D6 VH AA
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[0080] It will be apparent to those skilled in the art that various
nodi fications and variations can be made in the nethods and
conpositions of the present invention w thout departing fromthe
spirit or WOeme/06f854¢ he i nvention. Thus, it is intendedPChAS2008883362
present invention cover the nodifications and vari q,é,i BRsSnaF ob4Y75 0209
i nvention provided they cone within the scope of tAh “appended cl ai ns

and their | - 25 ' ' 1,S; '

ant i gen- bi ndi Lﬁ&%%%%%? %ggvﬂ\ﬁ%(%é? %@%ﬂ%@é@%@!@g
conpr i si ng: YROXFXGHATRIDELSHeayNO It Ei TS EDSRVE B AR EQEARARNYRIMWCSIGTGL T
(1) a CDR-Hl conprising the am no acid sequence of TSNMGW (SEQ I D
NG 7); (2) PODR- H2 conprising the am no acid sequence of
H1LWDDREYSNPALKS (SEQ 11) NG 8); and (3) a CDR-H3 conprising the
am no aci d sequence of MSRNYYGSSYVMDY (SEQ ID NGO 9); and (b)a
humani zed 15%gAvlechai n variabl e regi on conprising: (l1)a CDR-L1

conpri si ng [hiey) AR 3mb R KREMBENGE Sy pritocor M ukeSRRuition DPrBPA.

induced caspase activity on TFE-1 cells.

[0078] To determine neutralizing activity of anti-TL1A antibodies, their effects on
TL1A-induced caspase activity in TF-1 cells were determined. See Fig. I. TF-1 cells
were seeded at 75,000 cells/well in a black 96-well plate with clear bottom in RPMI
medium containing 1% fetal bovine serum. Cells were treated with 10 ug/mL
cyclohexamide and 100 ng/mL TL1A in the absence or presence of various
concentrations of mouse or hamster parental TL1A antibodies for 6 hr at 37 °C. Caspase
activity was measured by Apo-One homogeneous caspase-3/7 assay kit (Promega).
Equal volume of Apo-One homogeneous caspase-3/7 assay buffer containing caspase
substrate, Z-DEVD-Rhodamine was added to each well containing cells. After overnight
incubation, fluorescence was measured by a Wallac Victor2 fluorescence plate reader
with excitation filter 485 nm and emission filter 535 nm.
[0079] The results, shown in Fig. 1, shows that the level of fluoresence, which
correlates with caspase activity, decreases with increasing concentration of four (4)
different anti-TL1A antibodies: Ab#1 - 19E06; Ab#3 — 15E09; Ab#4 — 16H02; and
Ab#8 — 12D08.

& o ok ook
[0080] It will be apparent to those skilled in the art that various modifications and
variations can be made in the methods and compositions of the present invention without
departing from the spirit or scope of the invention, Thus, it is intended that the present
invention cover the modifications and variations of this invention provided they come

within the scope of the appended claims and their equivalents.

25~
WASH_4864903.1



(2) a CDR-L2 conprising the am no acid sequence of STSNLAS (SEQ I D
NG 36); and (3) a CDR-L3 conprising the am no acid sequence of
HOQMNYGT (SEQ I D NO 37). 2. An antigen bindi ng pol ypeptide that binds
specifically to TL1A, conprising: (a) a humani zed vari abl e

i ght chain region conprising the am no acid sequence:

DI QLTQSPSEL SASVGDRVTI TCSASSSVNYMHWYQQLC. PG CAPKWYSTSNLASGVP
SRFSGSGSGTEFTLTI SSLQPEDFATYYCHQWNNYGTFGQGTKVEI | CR (SEQ | D NO 38); and
(b) a hurmani zed vari abl e heavy chain region conprising the am no acid
sequence: QVTLI CESGPALVKPTQILTLTCTFSGESLSTSNMGVWW ROPPGKALEW. AHI LWDD
REYSNPAL KSR iSKETaiKNQVVL TMINVDPVDTATYYCARMSRNYYGSSYVMD  YWSQGTLVTVSS
(SEQ I D NO 10). 3. The polypeptide of claiml, wherein the pol ypeptide
is selected f romntiiis&tegramg@n-slamsg ;S(Il)ifp@lgm@fhaﬁﬂncﬂﬁﬁei:ilﬂ@ﬁly td T 18G Edn@prisiag: Fab
fragnment, a Fab frahgrrent \ﬁﬁ gmsnt, and an scEv nol ecul e.
4. The pol ypepti@e of ‘Jé‘faéizfﬂ‘?a"y P ¥ LFFF °BEYYIPERE de is an anti body
nmol ecul e. 5. The @ol ypepiR-Hecdpritih@ihBudino Wieie@icAcedi ESEMGVHOEEQI S a
chinmeric anti body conprgiﬁwa human heavy chai n constant regi on and
a human |ight chain con v egion. 6. The pol ypeptide of claim4,
wherein the anti bodg)i s a@DR-Blediphigiagihe amind acidRquepelofpept i de of cl ai m

3, wherein the polypeptige,|sraPsRERkIRESHND:8); and
3 a CDR-H3 comprising the amino acid sequence of
MSRNYYGSSYVMDY (SEQ ID NO:9); and
(b) a humanized light chain variable region comprising:

(1) a CDR-LI comprising the amino acid sequence of SASSSVNYMH

(SEQ ID NG:335);
(2) a CDR-L2 comprising the amino acid sequence of STSNLAS (SEQ ID
NGO:36); and
3) a CDR-L3 comprising the amino acid sequence of HQWNNYGT (SEQ
ID NG:37).

2. An antigen binding polypeptide that binds specifically to TL1A, comprising:

() a humanized variable light chain region comprising the amino acid sequence:
DIQLTQSPSFLSASVGDRVTITCSASSSVNYMHWYQQKPGKAPKLLIYSTSNLASGVP
SRFESGSGSGTEFTLTISSLQPEDFATYYCHQWNNYGTFGQGTKVEIKR (SEQ ID
NO:38); and

b a humanized variable heavy chain region comprising the amino acid sequence:
QVTLKESGPALVKPTQTLTLTCTFSGFSLSTSNMGVVWIRQPPGKALEWLAHILWDD
REYSNPALKSRLTISKDTSKNQVVLTMTNMDPVDTATY YCARMSRNYYGSSYVMD
YWGQGTLVTVSS (SEQ [D NO:10).

3. The polypeptide of claim 1, wherein the polypeptide is selected from the group
consisting of an antibody molecule, a Fab fragment, a Fab’ fragment, a F(ab™); fragment, and

an scFv molecule.

4, The polypeptide of claim 3, wherein the polypeptide is an antibody molecule.
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8. The pol ypeptide of claim7, wherein the scFv has a formula
selected fromthe group consisting of NEIT-L-VH X-VK-COOH and

NH2- L- VK- X- VH- COOH;, wherein L is a | eader sequence; VH is the

humani zed anti body heavy chain variable region; X is a |inking

pol ypeptide; and VK is the humani zed anti body |ight chain variable
region. 9. The pol ypeptide of claim3, wherein the polypeptide is a
Fab HSA fusion nolecule. 10. The pol ypeptide of claim9, wherein the
Fab HSA fusion has a fornula selected fromthe group consisting of:
NH2- VH- CH1- HSA- COOH and NH2- HSA- CH1- VH COCH conbi ned with

NH, - VK- CK- €00H; whepdipeptdb f Vi GHlhekdSAh@kintibihi GHinindrc bibbieohyphay zed

anti body heavy chain variable region (VI]) and human constant heavy
chai n dona?ﬁ““l‘a“(heﬂlilyfh%?‘i?aﬁ@é&e‘é@ ar&‘ ar“&’é‘?’bhmhb?*@t“éf"i‘f‘% EH%uman serum
al bumin (HSA) which folds with its cognate humani zed anti body |i ght
chai n vari &bl e TegpaypeftidKpf daid 4hwireeain bonsibairts dodgpacdoimi n (CK) to
formthe Fab- HSA or HSA-Fab fusion protein. 11. The pol ypept de of

claim1, cenjugaheshipBpiie bt ABEM s RE pdHROIO Rtk CcRIRMeue. 12. The
pol ypeptide of claim 11, wherein the therapeutic agent is selected

fromthe g oup ¢ nsi st i f .a_cytotoxic_agen di oactive | abel,
an i nmunonbdul at ‘erohﬁ’e}ﬁ@?ﬂ’g“llﬁém7 P sy ?ﬁaé‘i’rf“d%‘ﬁaﬁﬁmél O srgp

phot oact i veorkitigap SHb-L.OVERYEVK-COOHAn e SRR -KOVHAOOEHE @herein 1L3s a [Ehier

pol ypeptide of c m,1 he di agr nost,i c ag selected
Promthe groteEombrue Rt ae B Pubeute POL R e 95 Kina FulE Fve

di agnost i cpagepdde; ﬂm\udmﬁﬂsmumMmemhmmnu@gc&@ﬂﬂﬁmﬁém@omon radi oactive
| abel . 14. The pol ypeptide of claim1l, wherein the polypeptide is an

ant agoni st gof TITi]réApol p%;::hde Iim?anggl \V}Ee?a% llhglgol)%téptﬁi% Al Bt Hsm&fogln{bletcmg

pol ypeptide is not an agoni st of he pol ypeptide of claim
1, wherein_the %plype ptide binds to TLIA with an affinity constant of

at |east abbut TOBRAPEPUdY of cladmghubarptBe bl Latipls  (97BH° 8t f18Png
the pol ypeﬂltelgdﬁp afn51§ti@lommg-mdﬂamarcm(ﬁﬂ and NIB-HIAeHphar-ceogut i cal

composi 100 G, 818 T (nc ERIAISTWESIRHL DS PllsRIThA Q0 R penti ©

or dlagnosz%

humanized antibody heavy chain variable region (VH) and human constant heavy chain
domain I (CHI) produced as a fusion protein with human serum albumin (HSA) which folds
with its cognate humanized antibody light chain variable region (VK} and human constant

kappa domain (CK) to form the Fab-HSA or HSA-Fab fusion protein.
i1. The polypeptide of claim 1, conjugated to a therapeutic or diagnostic agent.

12, The polypeptide of claim 11, wherein the therapeutic agent is selected from the
group consisting of a cytotoxic agent, a radioactive label, an immunomodulator, a hormone,

an enzyme, an oligonucleotide, a photoactive therapeutic agent or a combination thereof.

13. The polypeptide of claim 11, wherein the diagnostic agent is selected from the group
congsisting of a radioactive label, a photoactive diagnostic agent, an ultrasound-enhancing

agent or a non-radioactive label,
14. The polypeptide of claim I, wherein the polypeptide is an antagonist of TL1A.

5. The polypeptide of claim I, wherein the polypeptide is not an agonist of TLIA.

27



16. The polypeptide of claim 1, wherein the polypeptide binds to TL1A with an affinity

constant of at Ieast about 10°M™,
17. A pharmaceutical composition comprising the polypeptide of claim 1, and a carrier.

18. The pharmaceutical composition of claim 17, further comprising an additional

therapeutic or diagnostic agent.
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