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TECHNI CAL FI ELD [001] This disclosure rel ates
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physi 6l ogi cal’ conditions. The biological effects of

TGFb occur nostly through binding of TGFb to the
receptors ALKS and TGFb receptor Il (TGFbR2).
Specifically, active TEACHERMNIHinds to a tetrameric
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can augnment end-organ damage caused
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TGFABY commbt to ififteaniiaiehohn gL ERonct e g fer B Frivel toebng of

shown t o ef f lve in attenuating this damage in
TGFBé&HISFﬂ%g§$ﬁnsggﬁgn%eases such as di abetic ki dney

di@sase TGH chie ibblétﬂsﬂﬁmrtb tinfluency Bhop parwleﬂcfummatm as cell
renal jnjury system c | upus erythenatosus
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(20061 A900I Rxbelramuddl. 32:929-146n0 Kirthetmorc20GEP isTbdirs@l @rhdide@n
15;1433; Beni gni et .al 2 03) J . Am Soc. Ne hr%].
mediajeyihg piggressign mpagy slicpses gU %@éreopq*e@ﬁ Rt RNRD. 4therosclerosis,

hepati@iciififdsis! MR MR Hs@ASdd Iithd/kiBRey, liver and lungs, and tumor progression.
TGFp can augment end-organ damage caused by chronic inflammation and TGFp antagonists
have been shown to be effective in attenuating this damage in animal models of diseases such
as diabetic kidney disease, glomerulonephritis, cyclosporine-mediated renal injury and
systemic lupus erythematosus (SLE) (Border ef al. (1990) Nature 346:371-374; Border et al.
(1992) Nature 360:361-364; Isaka et al. (1999) Kidney Int. 55:465-475; Sharma et al. (1996)
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mal i gnant cells and can augnent the production or
activity of a range of tunor growth factors and

wa@agooeam ¢ factors. [004] While TGFb knock- ourCTUS09/049616
have severe pathol ogy related to unrestrained
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i mune system.as m ght be expected f
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maXl%ﬁ@tWef@UQm@tlgltt6R [006] Figure 2 shows that
mul ti-specific fusion proteins containing a TNFR
ectodomain fused to one of various different Hyper-1L6

bi ndi ng domai nsgRirRHseriNV0RF THEFTHGRES PY ELI SA.
[007] Fi gure 3'3ﬂUﬁS‘TﬁHT‘ﬁUTTT—§DEt$$TTTfu5|on

lﬁf ' n%‘ C%l &tl‘% A F%ﬂ0\8Qﬁ t%ulf?%&%ﬁgg p@écfzf Eo% ﬁfg{onﬁygt%{ns cbgtalnmg
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one oﬁvaﬁd)lut drfﬁz@eiﬁ IHypbi-Hdh biadiny pemaldsGussddo T NINERasctodasdin &thd to

ELI SA. [008] F re 4 sho that multj-specifi
Hypep {41 Ro GrberviscieBid 4y ;ﬁHé%ﬁl’id S TG fen proteiny
0

preferENRAUPHEP I, SO 7 LRk Gy NERREH6IRY Tosted
bomuEHb&Ad@@ﬁ@pmﬁubﬂLé& 5A and 5B show that nulti-specific

fusjon prote tai nin e .of. various differe

IS | Bk ot B e D08 s Bk Blaitif SR
ectod&haﬁlfus(e&)to bh@op&ar{oﬁk ditbeRat HybBr- 1168 o A6 R ink SRt tbquF ~0 as

TF-1 cell
rneasured by ELISA.

and a

[007] Figure 3 shows that multi-specific fusion proteins containing one of various
different Hyper-1L6 binding domains fused to a TNFR ectodomain can simultancously bind
to Hyper-IL6 and TNF-a as measured by ELISA.

[008] Figure 4 shows that multi-specific fusion proteins containing one of various
different Hyper-IL6 binding domains fused to a TNFR ectodomain block gp130 from binding
to Hyper-IL6 as measured by ELISA.
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[0010] Figure 6 shows that nulti-specific fusion

proteins containing one of various different Hyper-1L6
whendiossgigionai ns fused to a TNFR ect odomai n bl BC€KUS2009/049616

TNF-af rom bi nding to TNFR as neasured by ELI SA. [0011]

COT PGS S S o e R s ioiRg B CoSp aging one of
variofdl cflff@t%ﬁm ﬂéfnﬁs blﬂd%gbdmlﬂgfug&rwanﬁNpk%%dJMEmaolock (A) IL6 or
induced ki'lling of L[929 cells. [0012] Figure 8 shows

(B) HVlb\fatILﬁuuhduce@p if¢rateorf ofsT o cplint ei ns cont ai n| ng a

SEDT | FEAET ARG BRI RePRE o et S B Pl pyerions
differ&sht |}%er-iwﬂiﬁ]im§|d9ﬁfaﬁls%§ah%\fé TNFHR ediddrhaif BRS¢k fTINF- ¢ from

fusion proteins containing a TNFR ectodomain fused to

blndl@f'ﬂlf ps mepsyghal BLY%eck TGFb- 1 i nduced i nhibition
f 4
ol[l()dll'l] ¢ IE eéu% i Jv@sg ﬂhgc ]?lftl-ga}glf 12 ?1141811 %JOQGQ%SSJoggafﬁl%Hé G T%l%

ectodo‘lihlﬁR fewtad Oﬂaomvafmae diffebera lHyblm@Hhi bidding ddmaiis iblabk A NI©-O
to EP ﬁllver) cells. [0015] Figure 11 shows
1nm“@4%ﬁh4ﬁﬂﬁhf2§ﬁé Y-fic fusion proteins containing a TNFR
9P TRy BatBuli-$ Lt g {5#% h oG
H Ldg ?ndL%éédgl %%\mtr egpolrlls}(l;s%leﬁi 1r[an {égg&l 0%@%%5}%0% gubggftzd}%m
ectodshawngutedad onaibf varepe diffarant Hypew H (pbiodie deme o baid o gGER 1 as

onain fused to an I'L6 binding domai n bl ocked
nwa“Fﬂggﬁﬁig?lnduced sgpl 30 response in nmice. [0017]

Figmi SFJ%% angdh&vs AW Hei-sRMd Sudbn TrotdingScmihiRE a TNFR
abi | i mul ti-specific fusion proteins containing a
ectoddihlﬁﬂ ﬁstd)dmrmﬂﬁimﬁdb@ctodomaml b®cki HdFpg dolmeédn ithobition of IL-4

lf QH;@TQ a i nduced SAA response in mce, at 2
proft ﬁaﬁ%o 5%"ours post-admnistration, respectively.

DAk} EPi ATl &U“@'\Iﬂ{a@%@h-@eﬁﬁp rﬁ%ﬂtpreteﬁfsl 8&H4ifing a TNFR

provi des nulti-specific fusion grotelns referred to
ectodrazigifusedgo Xe éIpﬁ bmdmgldetmlue@d npk mglt@HypgiZ |(1urcqr)J¢eé1§ of

ST 155, BERRR Bt DS omainine o e

cctod WG SfiucdNko aNTL6 Hﬁldlﬁ@rdﬁﬁﬁﬁlt blobked@tieNAL@iduced SAA response in
car boxy-term nus, respect!i vely, BDis an

mice.j nunogl obul i n-1i ke or i rmunogl obulin variabl e region

DI AR 1B AR TraPTob BLBEKRR! fiGof oﬂgﬁnl} Bflaife! & TNFR

(e.g. an ex ular suc
ectod@naiedepddoto dni I_l&l’lbin&mgdiolngmd blmkdfd theyiS I a5-inducddcdgp®imaisponse in
. (A domain; see WD 02/088171 and WD 04/04401 1),
MICC. semaphorin or semaphorinli ke domain, or the like. In

S 0T 7F ORFEUCESH a8 sh& Gy CAMIF sHRi R on! ATYRAG) HM ki pecific
fusion proteins containing a TNFR ectodomain fused to an IL6 binding domain to block the
TNFo-induced SAA response in mice, at 2 hours and 24 hours post-administration,

respectively.

DETAILED DESCRIPTION

[0018] The present disclosure provides multi-specific fusion proteins, referred to
herein as Xceptor molecules. Exemplary structures of such multi-specific fusion proteins,
include N-BD-ID-ED-C, N-ED-ID-BD-C, and N-EDI1-ID-ED2-C, wherein N- and -C

represent the amino- and carboxy-terminus, respectively, BD is an immunoglobulin-like or
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constant region or sub-region disposed between the

first and second binding domains. In still further
w@oeveues s, the BD and ED are each |inked to RPEEUSI09/049616

via the same or different linker (e.g., a linker

I.sin eto m nNo_aci such as a
lmmuP fﬁ @g@g[lrf eﬁﬁoﬁéénq?‘é%; a%alflrrﬂfﬁlés Yp GV CHRE H%%Wpﬁféd ED is an
ectod&hﬁn Wp ezfn @@&c&ﬁﬂ@r doBHiONSUCh QK afriRptdrafRahd ¥abidHomain, cysteine
t hereo or a lectin interdomain region or functiona

rich dgmeingrt dqrh@n,emﬁ WQI02881 U ek WE 0410# 4@ grseinaphaim c(rcsa)naphorln-
| ecul e k regi on or variant. t he

ke BT O PR o o TERPER G PbITH PR i cbBEtive M pinpeiobuiin

constdi k@idn orl dubrBYioR@ipesdaietwdcd tROfikspded Sdcand biddinchRhedls. In still
to provide definitions of certain terns to be us

ed
furthep sprstctsaAtigi B and IERy atci gackh ligked tor the dBtvig ¢l ypme or dlfferent linker
S 0 I
(e.g., gggﬁm%sﬁ%ﬁnedtooﬁ(z gn a%m&ﬁ &glﬁ aé Mn 1H§nlﬁ{o§§o%ﬂ in hinge region
(madd @n@fe forfeahmplel thio gl@pemfrndlcbtﬁ@gfonﬂ)&ﬁ@f&ndt@nhl&zahant thereof or a lectin

understood to include the value of any_integer wt

interdppainiggiop o fnghgaalyggantiherotappp 6@6#%9%611%@&1%%@3) molecule
stalk &Eﬁh%‘? IfcﬁHﬁ Vaiaferb &Nt N and one hundredth of an
egerg ess otherw se indicated. Al so, any nunber
r §004e] r @cuot @dsettmlgefonh thes disclogure o mose quitik iitomdy lﬁeehﬂlprﬁuéto an

such a ol.ymer subunpi ze or thickness, are to
underSiiing ol orox e AN Rps Fhalt i Rt oreh e ciyTiona
deﬁmﬁéﬁkgeﬁe SSTLEE Ot SR REdibdIskusat ed.  As used herein,

"about" or "consisting essentially of nean ZOWbof the

i 1204t duitheamerent dea¢nipgionoanyseongortttatien rangeepsCcatdgeraigseratio
range%%ﬁht%g%erg%%el ita %os geoﬁtéc}%éﬁt%ﬁodj tggrgcglﬁ’(%e t%g 8%1216 8; a%lpieger Wlt{nﬁl the
recite@ mmrge kad, ewh& @Eﬁﬁbﬁates fractit@s UseedPf(such@s ahé Rhmedrdwe hundredth

(e oul d be understood to nmean either one
of an w@qg@r) @mle%ﬁ@h%@hﬂﬁllﬁ@ﬁt% Aher aptnuetber Faga recies eicyeslating to

r

oy DESAPESARECSLLsy KL LT Dol URd, QTR LiRrsdif
includ¢ragie mstbgmdmtﬁmathetrh@tednaimgel, dniads cnhnmmenﬁmcated JL 13 osquheoefm

.. conpounds, deriyve om t he various nation
abouf ngﬂl}sa%lpﬁ cEsnEH g’ %ffJ AR pef Tg‘é 1?36%41“?‘}%?’& C, %ifrsémcmre
unlesIbBEMIREHdRYcl N sREQE BB LInARBLLE Aok B t%l‘l)ﬂ e aﬁ@%” as used herein
extent as it each conpound or group of conpounds was
refer to€ond or mbrel' dihei ciuaictayed mymnestel #be uwrofohe pearvatowl(ag., "or")
ructures, or particul ar bstituents i.s t hi.n .t he
Shou@f%%ﬁ% BHORHE BRIRE ot By Bsti sy Opaﬁwffwa\%%?m# ﬂ& alternatives.
As us8PRBER, the terntdi "Ml g aﬁgv&ﬁlpr@@ca% Qs OsynBn AUy emeMtition, it
di scl osure may be, for exanple, any protein,

shoulgb¢ y@(tqmw@bthabnhp gab@slual d;empounq@e@lt graeps qfapnm@sr,@ctss dergved from

the Va%1ro]§1; gobr{l‘tl)ﬂn%tt}/o I!u%tlél%\%l aln}{f{ﬁs%&%r S eésn%%ldtflgge?r%ltarg(gls?losed by

the er@éhﬁaﬁﬂh@ﬁhcﬁﬂ@ ﬂ@é sahhsﬁex$éiﬂ'@s freaéhi &4 rﬁ;]ﬁcﬁllﬁti ofptRPWeoMpounds was
or _aggregate, whet her stable or transient

set fOl(ﬂé lrggimdlﬂadm (heR sebrppbgd pardudsr SHHeMERicE frtivplag ghsegents is
w1th1ﬂ {ﬁ%' &go% o‘%&t?éﬁﬁo 3g§§by&9pt i des, oligopeptides,

or derlvatlves t hereof, |ipids,
f {110231] ael ‘dﬁndlﬁg dolaxnint at i'viading heyi@ot accmd[dgabyhh‘ peesit disclosure
acchari or derivatives thereof nuclegtldes

may bﬁu SHUN ssanyp%ﬁatﬂnd olynentie coligopgriidenpichepiiae thaf possesses the
ablht}r%l sﬁgé{hgﬁly @Eog‘?ﬁsfe MAINES 6 gl%fal’ molecule (e.g., TGFf or IL6) or

complex of more than one of the same or different molecule or assembly or aggregate,
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gl ycoproteins, glycopeptides, glycolipids,

| i poproteins, proteolipids, or derivatives thereof;
wo@ehenodnidl ogi cal nol ecul es that may be presenkCT/HS2000049616

exanple a biological sanple; or any conbination

b ' i ngl I .
whethsE SR oh Sy (e N Lo S Dlyiteal eiestieadngtyde
protelﬁ§ %%@ﬁtlc@s néiigf@geﬁﬁfeﬁ Ptl&&r arfindl 4@l R UbrCRekiv I & GttrEofOfipids,

her "t ar get interest. A variety of assays are
fatty akcnbvxm dasivaiicherthdregf nng@hyddatﬁﬁg S@L@hmdres @fdetlhetlms dwaenf;

th
nucle(?qd(fesJ eI{uCPeOﬁlngu gtﬂhtg]oe [eé%, ancuiﬁ,y gltlclelﬁﬁlflg RlOIS(PH art) (geirbva{lves thereof;
glycoﬁkﬁ@élﬂss Fﬁycolﬁé?ﬁaé’ﬂ §@'CBE‘1516§1 IGhepRtdiSs, @ftﬁecflifﬁdsoﬁr cﬂHrﬂftaﬁ{féE&hereof

her eo this di'sclosure can be capabl e of bi ndi ng
other bl@l%lwé glolesgley dlipt amy berpeesgai ingfor spaaple] abiplogicg} sample; or any

cornblg]fl 1(gxﬂhe¥e%¥yAm1ﬁ]cH{ﬁ%ge§edq} h%fggssaélw u?algpéccﬁtlﬂga%%ﬁﬂ&fc erm-

synthéth;eyr Rcndbidahthy pretudal ‘tﬁnikhh@pzwtﬁeh f@ra Wblogithk yiolktulKor other target
e., an equilibriumassociation constant of a
of mtﬁ‘aa%tt PCYATIZEY ®fi 338AYA §1S Foselet 19sAtilpirgbinding dogring offhegresent

R I 1
S L e S e e

Bmamgmmgmmz M1, or 10 13 M1 . "High afflnlty bi ndi ng

d [ th bi ndi h Ka of
{025 B farhfing {05 G iy HeTforol s deSous i by
capablee(ﬁ-qtﬁncﬁfi)g 0 Msired @%%rle@ a8dludifg 1sp1301'i’i|ca-lly &t sele%ﬁ%l?r bhdlte M target

at |l east 10 or greater. Alternatively,
while alﬁf $lgmﬁyarrthvolmbngl efhicn eqinlasleats peepaint intortesi mrdpls sié dmtbilama target
arti lar b|nd|n |nteract
molecifil WA g it of K T 6 i H g 4B or R P
bindiryl it giofl SR vhite OF Y AP, ﬁﬁf‘exaﬁﬁlef pshtenthah of euas to about 10° M
6Nﬁlcoyd|ngﬁto thg present dis ﬁlo§urqchn belgeagll
10° Mded @rMi 'n&dl Msi HY MonlenM on8]’ Mechhi Mueer (&eM ¢ %}gh afﬁnlt}’”

GG o RS 480 Yk  55 T1 g 10v

, at I@Btai(ﬁMé at bastt ]N)éo Rnluatvladmmt))l Mf Q0 23kt Bihui nat ldﬁ)sle&OHSVI or
hi s dISC| sure c generateﬁ as descrj hed
greatqﬁe Thagyclpyathnifa piag 8 INGEASHBEIURIRENA qipsoptaEon penstant (Ka) of

a partl(cﬁ%? bindir 1nte tlgﬁmtunli‘@ ot M 1} Lo tOQO29 158 Hnities of
% o

Sour ces Include antibody gene Sequences f vari ous
bindirgpdernaas péwhemhies amd fusiohgromains edcoading i fho queselst disftassire can be

readilg, Sn A HNE BoTierUnL B uClp et scabhbgher o SHES Ao
N.Y. J:;I@éws&r CakEr MU St pabnt N&s99§);3 mas 468 @@3B%§re®‘9naly51s or
en et al. (1998) J . Mdl. Biol, 275:413), shark

the eq@ et aI (1998) Proc. Natl. Acad Sci. (USA) 95:1

1?&2% 1&%'@?{%%1 tthlS ci/fclcgs%geocza)nubeenr%lﬂgr% ga?tdlgsﬁc%ga% herein or

by a vﬁﬁ@@@ﬂnﬁb@lﬁﬁds d@otvh i ﬂfela@ts(sébr e AUEPEES Ndab, 29[1(160‘66 201,158).
engi neered diversity of amno acids in | 00| i ons of
Sourcgy mehida enijkody Bs0 PRGBSy TroBRY ATt speckagdht f% P Fygwed as

antlboglg%a%ﬂé,gc%@ﬁu n]isat‘t% 3 8%% f}hgel ]el?age "l’llbra(g)l %&%@ %ﬁlﬁﬂa’qle ﬁ%rnehd (from

camel§, #3decdBR), orl llamsall—larneldmmhﬁat( grg, (1693). Nat\W¥d, 363:446 and

NgHY%%ﬁﬁ/ P biabieber B Qfﬁfdﬁpeéss%é@?gﬁ%gﬁgﬂ Acad. Sci.

(USAh 8511804), fish (Nguyen ez al. (2002) Immunogenetics, 54:39), rodent, avian, ovine,
sequences that encode random peptide libraries or sequences that encode an engineered

diversity of amino acids in loop regions of alternative non-antibody scaffolds, such as
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domai ns (Zel ensky and Gready (2005) FEBS J .

272:6179), mAb2 or Fcab(tn) (see, e.g., PCT Patent
wao\ppbiexrts on Publication Nos. WO 2007/ 098934; REX/US2009/049616

2006/ 072620), or the like. Additionally, traditiona

FbringgSRGBTRIRAt: 126/ EBH LGl 1) SURER 220" HORLAE domans (ce
e.g., Usﬁétbﬁtﬁﬁ*’o GYmL0%), prOEMHledonlldﬂ@S (sb4-©. 4. OWOEEH0BY93 1 8HP VLG

linker to [L6R), 'as an i nmunogen |n conveni ent systens
dorna(ne (we, e.gn bl& PaHmMAﬂpphwj@@(Pru)ohcar@nm é’,@@?/ﬂ@65431) C-type lectin

rabbi t
comai (FRURES e Coe@PRR R BT AR Ry BOTaPRES ™ st &2 pCT
PatenﬂAﬁlgidaﬁsﬁ BubliddB8st Nod ewmB2007898 9 QVObzootamgezmnoxtth@ like.

as referring to anti body technology are each given

art
Addltméllné@mtwgalafé@mg@cfw Iybridemg deyelopimen sismgsrsygthieyic single chain

IL6/IT§6“§ &&ﬁ}? fﬁﬂlgﬁ 5%1 2 5121{;?1? ﬁ'b g?{ncgonvﬁbge}z & lqg%err\ﬂ\%6 &ﬂ;&ﬂ om¥5’by a
peptideriinkbo@LbRY Rk anndmesysy it lkahvenidne sysesid (¢, ,yrmc'efﬁeuMAb

vari abl e blndlng regi ons are nade up_ of discrete,
mousgfR) TC a@ﬁlﬁ%ed%@%@d}%ﬂ%n@weﬁsr% BAPHETTeTIDRNS: tegc ) can be

{ | Bho %ﬂﬁﬁ}ﬁg¥%§p d "framework regions”
used 9%{% Gb '?"i?g tgec?)%&sa ; 'p&@rl'g refer to an
" i[%%ho@hnbmﬁndermdsb}ambserlagh@m 4s ief@ring & allbrbsdjatdchnology are

cuch ¢iggLBE piephing Scouite TR huple: POl dsaed Bt TOReimple th
terms PN © BRI < HipVieRirhb ﬁle' V’&h@bl@'ﬂindln%;‘églon%vé’d‘ﬁo% MBBSdAMdht and

regi on donai ns, depending on the antibody isotype
heaVY(qh% rdsg@’twﬁlgE ThegariatlgMndingonginhs el nads urpeaé idesaragggvell-defined
Ror stant .reg
S“b're#é%négmo‘f{n £ ec‘}‘—‘%pIPQSHt%%{Y(‘%ﬁeém“PP%eﬁé%S é‘?ﬁléﬁ ae}qﬁ $giegork
regiofsE FRY)) ,ThehdraR “CONtudd NSy PR itd 8n r‘ﬁﬁﬁmldﬂuﬁnfc@ﬁstédﬁ €egion,” i.e.,
ef fector functions of an i Mmunogl obul in, such as ADCC

a conyiyriedior Jerensg dinge p ardiody ﬂﬂ@tﬁ %rtl@avsc gha@t é&spéctw:}y, wifhche latter
t
reglo{ ﬁﬂfek oqyto%%g&@lg&giew%ﬁe 1{1 0 (ﬁ%i Cﬁ{gt, ﬁ I d c%‘?l t%ﬁt’ re?lro)ﬂz domains,

enent - dependen
depenﬁin)gainl the antibodliisogy ted 147, IeDCBIH, (I)gG Igyh)efadne Iwhital the tdgien was
n vivo relative to a polypeptide | ac an Fc
derividg gt BYFtiopPh 3@. RNKAR TREPR GOMAY F%‘é&)gl ef\%erﬁglﬁn &be nfragment

crystailfz%?%f' idD e@hl@ﬁ %Qﬁ‘taﬁlts dBhnaink 1%?8)1&“@?6‘? the eﬁ“@&oﬁi%ﬁ%ﬁons of an

a pol ypeptide containing an Fc region allows
1mmuh(»globhlma suchasiAdPC Or(amtiblotly mepéreiatt ah-roédisthe cytotoxicity), ADCP

(antlbggyﬁ $b%‘ﬂé?”*mﬁid23{t%ﬂ&gﬂ$[3 8§@r gﬁ? %B Lg qﬁ]ﬁggé 0 8I§I§(rje' n

cytotd%‘?ctlﬂ? 8id atpleRBRETLatiBE, BiR@ny & F@@c@pt@ﬂsngdeﬁ‘tgr Ha[lfihfe in vivo

_constant regions of a single chain of an antibody
relativghp @tpomemn%nlﬁckmg thBe aﬁrgiora@rcmloﬁ bindmef a@@%hapswen placental

transflﬁoh(? Cg?peosl,} et ﬁgé%ég%hr%?égi gg ik S or aglg]ot oqlgpbe% e conl%almng an Fc

regior AWt @ibrizigor &r rﬁﬂ[ﬁﬁ@bﬂzﬁﬁr@f&ﬁ@pcﬂ?ﬁé’ptlﬂl Al ‘hiddRatgion,” also
the antigen binding donains and the donmains conferring
referred focdier @ 28 ankinkesnds Haympe asidckavges l%@mseslrbetween and connecting

| l;
the validDMBREH; eé’érﬂd &Pgﬁﬁg}f‘rl%gﬁn%fja §1H€1% i3 geo? ?or exa%‘b{wﬁgﬂ il Bhown in

structure” and narere
the artHasrgrovideg faixibilityds the Bt iofadigs to Antitmldass at antybddgrlikalmolecules.

4(,Col d Spri ng r bor k ratory | d Spring
Hé‘?‘@é} The deyaingfuglifepfdmpainog O%BE%F@HW% ¢ {pfreingsring, in that
the an@%@@bllnﬁgl 'd&hﬁﬁﬂﬁ%ﬂ% &’(Qﬁ’éiﬁs &R 8t SoPfunt @GR Uk changed

body "t echnol ogy can
between immunoglobulin classes and subclasses Immunoglobulin structure and function are

reviewed, for example, in Harlow et al., Eds., Antibodies: A Laboratory Manual, Chapter 14
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found in the textbook Reconbi nant Anti bodi es (John

Wley & Sons, NY, 1999). A conprehensive collection of
wa@leq1a/od3ads ant i body engi neering | ab Protocol s cBeI/bg82009/049616

found in R Kontermann and S. Dbel, Eds., The Anti body

(Cold%?'i o n/q_ﬁgwa%y glé@%gflg IFF r6 9%%@8#1@5&6}1%}8@ introduction as

well &4 %@gﬂ&ﬂn%lﬁla&l%ﬁ %B&Jttaﬂ Rp&hesm r@é%JnIﬂanﬁft R QIEGRblogy can be
nodi fied version of a conmpound that is stractural I'y

foundsn thdl textboek Bequarbémin! dotiboliod JelndWilay u&onsy Not, 1999). A

comp R G 4R ipRofRT AT R el B P KT BR i Jgunc in &

Kontdrfahhaid $ Mgt MdsS mgHﬂ%Wg%echg L&b MdnpD(SHRh 8 Bdrlag,
to gener at e a "derivative," whereas the par ent

HeideghsrgiDignaY ory2¢0- necessarily be used as the starting
ri ak e u
V(g6 ér?\éa%{'w %sgﬁns]%ggﬁrenﬁ% r?% ?g% en‘f‘@alsiﬁtb?cgg&cw wodlﬁed

versmmaffembmponmbthradm stroctueXis mphlear téa qbefenvedmp@nﬁayd be&tmu@ze)r
ophilic qr it may have altered react|V|

theor@@ﬁlxﬁai?pﬁ@blgﬁfogyﬁhﬁ@aé@t doeRate Gearalky ¢ ifesh e Firees from an
'l' "

B Y P pAREN) i o R, AR PORBRSL g o

whereas tlegacens amtpp@,ndhn@pmt nsp@saritebe usddssule Hmﬂng mmatermi ¢ragenerate

" | ture | cal, flu her tlS
an “aifosyf mean BhdpaRuT b ST Ogphisi T PagHERs the parent
comp&ﬁidlr Ly ef&rﬁfﬂ@ a?@énvﬁﬁv@hﬁﬂl 88 hﬁfi‘é hyp@YpiEac BRY mdyHave altered
xanpl e, be human or non-human animal, a primary
reactlw@r (.o CDReha@mgcm aniine agid apeneas thaslaltersiitsaffimityl fodpivgyect) as
com %engn%Fall en red cell lines that may contain
P ﬁg S SRET ({8 rated or episomal reconbi nant
nyel2gi c Tae k&nswsgleﬁ%amgwmﬁdladds Qlblodtysariptk, 6&Ipky specimen,
lines, imortalized or imortalizable cell lines,
tissucgrplpak ereen grbercobioeicrbleidior anupther dwhe of pafleer, other preparation
from & %%Ee}ft 8f Q‘?gloﬁéal ﬁ&h@% Isé Csﬁlé g%ttbi bi dlggc%llsgulfcg 'iﬁaglefor example, be a
humat bﬂh@ghmahn sdmat e primyarpeclsadnec blechlmfe m\pm@en finb&ichgling
r|sk for ¥§v1ng a di sease, %H?order or. condition,
eneticily ERERRGTe G 1@%% mgy Senaiv chipragrogily drtegigledior epiomal
recom%'ina‘ﬁt fu.a8k Ia Q's (@[ &Ls; sdlatic &l ?}1291‘1% UQPHhéEeﬂﬁlﬁortﬁlzed or
j ect or gl cal source e suspected of
1mmot'ta1\ualb{:p aitl lbes @fatnmat@d(oﬁ Chffelh:atlatmgje acll lines, transformed cell lines, or
.hyperprolif tive, infla tor or a
the gy TE ERHR Sinhb et Brar i OB Ra Sy B Sl Gfea] Fyugee may be
suspe&bé 6F Rk oﬂﬁb@ngséi@isi% Gbr mn@ aQJh@th’sé? AisoS @Y o8 @oﬂmwmb €ncluding a
known to free of a risk or presence of such
maligaing dissese, dllﬁ@rdpld@rcondlrtlon ondiB ¢adirdisqré@28p certpie embediments, a
subie G IRBRUIHTH Sporko el B on oot BErFIMESUBRER BRI v '
hyperpilogifdrative, TEhnaabiyy bit yutEyhnirme\digasty afidIrt dertaPesthdrieBnbodiments
usi on protelns that bind both a TGFb and a second
of thig ¢ipelature theshbiesiny biadewicalsgunse sy bednoppgrbe fige pf sripk aR
I T NF, HGF, Tunor necrosis
prese 3?? 81? dlkéé\%\eéoa Sqr%eguogéérg%@%popt osis (TVWEAK; al so
K p@028] adn termim cmdodiasns, flegiresen( Hisgand} nsikpepdaitld yhe depletion
menber 12, TNFSF12) |GFl or | GF2. In certain
or mashHaban Rk rﬁegs a&somﬁqd, g/ﬁb(,a'bpll'r%nt TGFp activity by providing multi-specific

fusion proteins that bind both a TGF and a second target other than TGFp, such as IL6,
IL6R, an IL6/IL6R complex, IL10, GITR, VEGF, TNF, HGF, Tumor necrosis factor-like
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fusion protein conprises a first and second bi ndi ng

domain, a first and second |linker, and an intervening
waelrmaioss118vher ei n one end of the interveni ng doP&li/NS1089/049616

fused via a linker to a first binding domain that is a

TGFbR2 e todonain a tracel |l ul ar domain nd )
weak qindypger ol RRPPIEFY ?“(L@E%Kv 318%1 Mo A5 t wnaorsa%%%g factor (ligand)

superfabig ReLAQERI N. TNPSBONE IEAP QA mt S.In | @&8int E}ﬁﬂocﬁﬁlents a multi-
entire TGFbR2 ectodomain is enployed. Specifically,

specifgiofwaion pretemiromprises afsb anhssicond biatdingdootaion fast ad Pogmd linker,

and of PSERS bohin PR Elnls 238 o B o RleS 1o n R via a linker to

a ﬁrstCBi’ﬁEﬁh% dbaidthdtli§ a A0 RN S donflhe (b, A 2R trh EBMU NP sab&*aui) laRd at the
vari able region that is specific for an IL6, |IL6R, or

other pidbfustd Ra aclotd@r éx3} secand birddgdaragonils sorie thO@meats, less than an
e IO SR A bl 20" S SRR 8iRE A8 L9bgpmain
. agoni st
POt 5 S 118 200
Spe29t i &n feortaitdl e'ﬁR)odan@ltE Rhhe eset@mibhmdmg( daomaiexiarapl B,6 antagonist
am no acids, 74-181 of Genbank Acces n NP_00
(such ggen |11@nru@0§1@§y Ty s FF R S oPod et By Zﬁé%a?rrﬂ)wm@a

compRx VEFTL b &G0 i Sl(sRUS QnQMOg:@EHm Oh@IMi fedionathh@RlsBecific for
region that Ts speC|f|c for VE a VEGFR2 ect odomai h

IL10, (gedl1@hbatkomene §6 2.0 SENP IDONUM 5], orSEQsUbBIAYDIiT 4d) amrILIORl
a sub- j n_of GFR2 .ect odonai n NF ant

cctodugith s, fedtins Tomiob an e L anr i pufob e BT sific for

GITRSREGITRE &@sdohNin (PorT&ﬁﬁigl@Cirﬁﬁ@rWdldlb (3a81 &eoRakdnk Accession
Accessi on NP OOL0 1, SEQ ID NO 749), a sub-domain of

NP_0@508%r2Rl SEQt B dNRI7H0) @r TNERD-demesd ofred IGIZFBée cctaderpaink a VEGF
antag Gﬁgg%ﬁgfl\lpmgp élgg,lgbuljm Vg%eg%tn tﬁﬁ)ls S s K ﬁ QfaEgﬁg% VEGFR2

ectoddnﬁﬁul’(@@ | Gletbdnk AeuckAdd BIPr ega2an. 1t BEQ I[I N‘{DGEM)fOrCa §1Ibl1doma1n of a
c-Met ectodomain or a sub-domain of a c-

VEGF&;{ %@(}ﬁ@%nx a. "JE\IF ggggqrytr(@lch% apgmunoglo-bv@p(arlable region that is

reiSGIRRRIS) LM ghaoRg LSS 00N | A 1 Gy s o

NO:74%®, . SLEBE@mEEnN@ d 6IYFRi e'E’ttEAKlabl red iTINFR2 agioderhain (see, Genbank

Accey i NBABBST4 ABRrTABRY 7HEh o5 1haom D e RS Gfodomain).

HGF Até%on‘?srt (e ds a@ﬁxﬂn@%@ﬁﬁfn%%@ﬁl‘e%élsﬁ fha??%asﬁgélgg (fgrgHGGli, a c-Met

R ect odomai n of nbank Accession no
cctodgrBH@ o B sNOxdpEBjn of a2 e-Mettsctidmeaiam (el SEEX D N&Y.75h 7S BFBFI WEAK

B e
mmect&@ldlﬁ(e}\@ gﬁ;_(ng N 78 @fl”BWEXIi bidd Fement thereof), or
i sof orm a; NP 000589 2 (1GFBP3 1sof orm

an IGB1 ogHQF? DHN@IYISW uch\p; qmmgn(gl QbutmprgiablgEegiop that is specific for

IGF1 3&32@%) fn(l\f(%@%g%gt%gé@g?lq:fﬁg%§%r§ﬁ9 LP I@lﬁsgétgc?ormi\l P of Genbank

AccessivarmoNP._ 003 1 BEQ ¢Dﬂ1®®e7>§3p6r hlstb ‘dblﬁlblnnﬁhﬁf@bﬂner af IGFBP (for
squbIe | L6 receptor is referred to herein

example g Gifheqtedagpain ﬁ@Gﬁ%banifeAW%swneﬁlq heP_QRORBY ér{éGlflﬁ%h SEQID
NO:784)°KPS 8H35¥8© (IGFBP2; SEQ ID NO:755), NP_001013416.1 (IGEBP3 isoform a;

SEQ ID NO:756), NP_000589.2 (IGFBP3 isoform b; SEQ ID NO:757), NP_001543.2
(IGFBP4; SEQ ID NO:758), NP_000590.1 (IGFBP5; SEQ ID NO:759) or NP_002169.1
(IGFBP6; SEQ ID NO:760)), or a sub-domain thereof).
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IL6R a (slIL6R a), and as sl LbxR when referring only to
the conplex of IL6 with sIL6R a. In sone enbodi nents,

woreniiedpeci fi ¢ fusion proteins contai ning a bPEHUMZP09/049616
domai n specifi c for IL6xR have one or nore of the

fol | prop (1), greater or equal_affinity
f&?% | emnwgmpgﬁ Haf fsmbraes g selpBlk H-0arspriop(ILO6Ra) is

referr&ia‘?b ér@f'ﬁt rIL%%( \%({Iy ref ?rlﬁng I't@ ?5? vﬁlchogi@ne? h rhllreG ﬁb%Ra or soluble
conp ex t con‘pete W t me rane
IL6Ra @IB&SR(&)Q and)asnsliLﬁgR\M’lteh rafeﬂittg)(xtfky tothel expiex eilhancich sIL6Ra. In

sol u bi ndj with a.slLbxR conp
some 6?@?&%??40 Sylg-sp 1%?%81q%r0ﬁ%%0n§%151ﬁ5|% ﬁﬂélaeeqsm}% specific for

IL6XFC] §av%' SRab ﬂlgreaﬂfdtlfe%lngllrfgof)r erﬁ'ep' {l%%‘r&l@@fl d"@Qquaf affinity for an
30 fam |y cytoki nes ot her anl

g
IL6XRAnolagbmth¢Is fqrdbélqr IAéRaLﬂld)nm@dh%tgiv@er GAith fombldReenlone or an

i nked to sev di seases sy rosis
LR, GO 3 T a5 80 SRty Rfemp88 a0 i ingige with o
SIL6xBE6R ph @ Enhardefso RibRCAS 38 Diligy Ah B STINAXROES1Yx;f(3Fpreferentially

However, as tunors evol ve they devel op nmechani sns to
inhibig Jlaki ranshe 2ol Bt vich - bicisroenahing e (i edo apt Gbibsignaling of gp130

ased tunor invasiveness, increased

ﬁmnbhéﬁﬁ%%%?%%&ﬁ%@?ﬁ{fal and i nhi bition of surroundlng

i mune responses (Luwor et al. (2008) J . din.
TGFMNautaysaists June 10 (epub)). A TGF b antagonist of this

di 5 iors rSeeg)Hlflglg?g% é‘?e g‘ﬁ?&t n%.:%yl%ﬂ(? a eya@aaﬁ Ig}/slegs)és 8111:011 as fibrosis,
auto- 1&|in'ﬁﬁﬁﬂtyzaﬁﬁ'c9ﬁbe?nﬂl tﬂ%ar@y g’th@s@'o@ Bum& detvgl%{)ﬁil@fm'l"@ﬁ%bé as a growth

_ o conponents of the receptor system and bl ock
inhibigey ifactary Heivdver, abjunmre vealvé thgy e gdorimachanisntsyto @lvactwthe growth-

inhibi P RSP eI o A ER e TR oA R Rp iR Frchgyedetastatic
potenfd] 2 iktAGIEbh Uf armﬁlaaﬁﬂgrimhm@tr&@@ims Mdwéf et AGR20082 . ¢ 1.
certain enbodi nents, a TGF b antagoni st conprises a

NeuroparJusral Odepwb s o Efisangagoniso of this dischmarg phids Hastunmpi
0 t f 0

g A S R L L
TGF Bdmﬁdah@wrﬂee dem@peshf bindfto boﬁﬁld@tmfah@te@eptbr Hid&nddhd block

affinity with a dissociation constant (1Q of about 10
activity aigheipbyipreyentivg ligangd actiyity|on by @Fevantingeths gancmbht of the Freeptor
(F b antagoni st or fusion protein thereof binds TGF b

th an affinity that is | ess than about 300 pM

Al[ﬁ(Bﬂ]E r Ineasaicrabodimentsj NEGEP adiagswsti raty bmar( ddjacelallaaiomain

. . referred ejn as. koFF, .is a re of the rate
(Fect O(S{Pméﬁnb?%igﬁglg SR abRimeRHe ﬁﬁ@ antaguYist COMpEBES g

TGFB‘R*ZE‘ec{o%Eﬁ{n SRk ehsn @E@"’H‘b Rp: ?439 ‘?M pept eﬂ é%%ﬂ*?ﬁd%féh@l@ereof
domain of this disclosure. The (koF has units of

116833] Exempispest, TOSFP aatafgalgstmrsfusomprqtmn thedéod off d8udisclosure

) : h FF b 0 4 . 0. b 5

is spofifie Sot Gr R yhefaLR hef i nt? pi e fan shRb P Mg 10

M to KPFRV CatNedsame Berfai®8MBoAHents, YIERP béigéhlsﬂ-& 2418 Grotein thereof
about 103/sec, about 10 4/sec, about 10 5/sec, about

binds TGy witlean affiouy they 1871ﬁ§v‘etban alisoiti 00 DM/ Aatheraprssureaibe kinetic

dissoc?éﬁ)glfgq)agg }eelf%rgeg]tg/ h%%gn as t%i% n%%%?e %%e rat@bf %mplex

dissociation and, thus, the ‘dwell time’ of the target molecule bound by a polypeptide binding

cornpl-g

domain of this disclosure. The kq (kopr) has units of 1/sec. Exemplary TGFp antagonists of
this disclosure can have a kopr of about 10*/sec (e.g., about a day) to about 10™/sec or less.

In certain embodiments, the kopr can range from about 10" /sec, about 10?/sec, about 10"
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sonme enbodi ments, a TGFb antagoni st or fusion protein
thereof of this disclosure will bind TGFb with hi gher

w@edinmedxys and have a | ower koFF rate as conparPBCI/US20091@49616
cognate TGFb receptor binding to TGFb. In further

enbodi nent s GFb ant a Q;IS sion protej
e, FRaR BT et sbeitd Daoee BeaoD R a2, Aaft B sopcatpur
107/s6H, ABS Ut 20t /R, & le&t(klé’%r GRet étaﬂ?@(ﬂ@@’r@t@ﬁﬂ%gt TN h@Vﬁ)S? In
nmore noderate affinity (i.e 'Q of about 10 8 Mto

some ambodinkQtsQa ﬂ?ﬁFﬁm@itagoms‘r@ fnmd@ pgqt@n dtdreqf@tf ehl§ fliselosurg will bind

TGRASFT hEbS SR RERYS ad P R S COTRRES thagehc Tarp
receptbﬁﬁihﬂhfgrto Cﬂ%zﬂl iR h®bNinkinel b T FhuRed gosist Hdffusion protein
S

function a ant agoni st s of this di scl osure can be

thereqj oh dindiselogte thas blorkeer alersel GF B dlnwlzatl%@fu @hgr cstl surface activity

may 7 T, O bR M o A MO AR s more

modeSBOofE Rae 6. o radelVéibS@lﬂ@ alSan(IOé/Sec()Wh celpgad th‘@lefa&itmgftdndd
as .scFvs or Fabs, such as in a phage library),
dlmerlZﬁEP%Eﬁt%@f‘Pﬂgﬁﬁtﬁ TGERRSFSIMOT f r om canel s, dromedari es,

| IIRF: ERGRRLR (Rahe dgﬂgaltﬁtthﬁlfun&%ﬁ%’s?’)rd@téﬁﬁa%o %@%f‘hﬁ@

disclosivarckn p&Rgencratd ad des¢rd!3@B)erd?n ocby Matticty A adtho8s knowituBithe art

95: 4 fi u al 2002 ogeneti cs,
(see. &3 58P Yonto oo P63 T5e 7 soub S nechud A POGS B s Ruences
from VYA PRER(WHRKIchRbaTd MOl @&«W@ Bpﬁa?ost Mh aSNEOPRR rhbrary)

engi neered diversity of amno acids in | oop regions of

includang kymart, icomclhdframcahddydremaddrsis du, lamashHaweR i (asicnogesr al.

199398056365 3R anf 0P B0d Mot PP s B BjggRous et

(19989 PAZ3IN4GI8 Mcad. IRDCBIK AN 9§1QTIB(|)4')Sﬁ§I§(@%uy8n &al. 0@@)2) Immunogenetics,
2006/ 095164), V-li ke domai ns e US Pat ent
54: 39A;§@¢qnéatrvia@nom%lspwp%ﬁﬁhmnwf&owm g e, libaarfop9e sequences that

oS50 800F A3 £ SEIOAGAN Rtk PP SR g aniony
scaffoddst atdhgalsé‘&rlhogenhydmau@kmee d@v,ewapﬁfmtzl (59839 Saicsy2 I0e138E),
i.n as an i mmno%

Kunitz do ?lgalr%% é%:eg% e@%ﬁ’t%iéq% IIISEE 5%3 ﬁﬁék gpgﬁ}m&emﬁm §¥ergg
2006/6@3{%@5 ke 5%&5&9%%@ rg. U'smt ggh&!ﬁ%ﬁ Puﬁe«fa%m No.

hanmst €rs, bits, etc) can op binding
2007/005teB hs Ceifype hdcgin dosmimiﬁelensk&@ﬁ& Qready (@0035)IHERY }. a2 wé79), or

.e .e, TGFb nta oni st.s f t.hi cl osure spec
the tigy ABiemally el SRy B Ry ek S B a d pigfyptic
TGFpYr sfleoemnt 'FGFER@ ect@d&nam'd@ﬁﬁ iffnufbgen(id @9RenlNat Bseems (e.g.,
Bi ot echnol . 23: 344) H% screening for binding to a

mice, M Abmicises?, T@@m’@m KM-T@mise®uiddmag, elrickom rigs, Aensters, rabbits,

i her eof forth in GenBank
ere) G SR TR e Rl 5 AR st i boa

hegossD  0f akNMative dxB@pRY EGFgaﬁtagsnlu@e)@tH@msaughe 8pecific for a
screenin In certajn enbodi nents, a TGFb used

TGFpgapdead %ﬁecr@ag aﬁ@h@b@ﬁesltbr@ar?fff@gﬂﬁ@ﬁs (EeSnpEi E@efa?{ al. (2005)
Naturk %tlcﬁgéﬁb gqu??l}; 5br&, I?g i gﬁ{di K ogfn‘ggﬂ?lblnre&@rﬁ%nant TGFpB

descr re suc as an |
(usingdn dmiag mﬂtseq&t@beof fr @036 thdreofaose ferth adGomBdnk, Adccdion No.

ni st _domai ns of hls di scl osure conprjse
NP_OS&&S%% A TGFB as dlgscrﬁ)e erein or known in the art, rggn {36 used for such a
screening. In certain embodiments, a TGFf} used to generate a TGFf antagonist can further
comprise an intervening domain or a dimerization domain, as described herein, such as an

immunoglobulin Fc domain or fragment thereof.
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VH and VL domai ns as described herein. In certain

enbodi nents, the VH and VL domai ns are rodent (e.g.,
worpus@eo3tdat ), humani zed, or human. I n further PCT/US2009/049616

enbodi nents, there are provided TGFb ant agoni st

d ins of this, dj.sclos that have a.sequence t hat }
;2006 L4 34MpHHo {neméaﬁ@ﬁ%iﬁ}qag%wnd@wnsy% i¥ disclogifg comprise
Vi anﬁ&%) dMhaih €A es M h@?eiﬂ.eﬁsctertgﬁ%m‘tﬁhirh@rﬁéttheqﬁ %hn@gfé dgg}lains are
. 0

east 97% at least 98% at |east 99% at |east '
rodent (eqg:, mouseeras) huro@sigdddenhinar. Indurther eartiodmends, ghere are provided

sequence of .one. or e Light chain variable I,QNS
Tor g GAESRRC oo RS Rl RIS T ha R B BRLE AL B 0%, atteast
91%, bMEDst 92%, BOkdkt 9O¥Mehelbibt 0% atGR%st DER, Wleds® 96N S ANDTD, at least

acid changes (i.e., many of the changes are in the
98%, it lgab RBTok atrlé@q(t 8R6%y yor aééagtekOO?/md@htl faethp amigoaryd sqqgence of
one o HEKT S SERRSLRNL RighE0 AL SRRSOl R eons
(Vn), beb@hnwhatbincaclaC®r abs beasthraBQin@bcil easige8 %, mdnyl ofalsd

82% .at | east 83% .at | east 84% at |east 85% at
changegparstin isofyamgwark gegioyshy, aset fogAdierayBo, at | east 89%

a S t 9 .

SIISED iy Rr SR Sk TS Blpp iR o Bl BRBhosure
comptiga¥t a8V Yy, damalnsas tctI89h hartinl, ehsth @99 lcaot @Yo, htdesst 81%, at least

o, 99. 5% i denti c o _t.he apj no aci equence_of such
52%, GORRY RO PvEl ORI SOFTBBOH: SHEPE A eoroRr P aS ey 8372, atleas
89%, BDISEst 90%L ¢ L5 98928 188t 889, JaCRANISR), & et 94TBEV R 95N at least
changes are in the framework region{s)). [0038] The

96%, tideat 97 Yodetrleast 48 %, atrlcasp 8P bent atilehsh?9.6 %6, identivat foghe amino acid

context, of two.o re.pal ptide ar nugleic aci
seaquefil i, O e s TREAR S BRI o e LRt EhEudRf up o three
amincS4UXs EeBCES., hal oftiR dhbBzes areinQhe hamewarksiegioh{s)ed

per centage of am no acid residues or nucl eotides that

a

1@038h e Tha ssme v slentacad perc ipeTcstlt iderfitpn inf thegontegoktwemygmore
% 0 0 0 0 0 0 0 49 04 6%
polypggfide cfafieditd HoleuEoEugtir) sy dfinole Squdnid 0h°

subscquangeettlatfap¢ thraxmowrhea ¢ grpidicd ocentayes! @niao apidrrtsdures or

wi ndow, or_ designated region,. as ne red using. . .
nucle%ec{éﬁ&&g AeBAF IO YR & SBFY ,lecgﬁfswne(@ga%ﬁ%u (e e 8070, 75%, 80%, 85%,
90%, 9MP@LF%?WA?@@&@S&@,'@G’/@W%@Q@{L 98Yi GRIRY ideﬂﬁ%?%/vtv}ﬁerlrls compared

vi sual 1 nspection. For exanple, preferred alg

and alsgrietl ddnl maXioundeirsspomicnce @er e ennpseEmpuencdow derlesigyatadcbgion,
o e T B e B e S oo, by
nanof 83NV o 0, 50RO AR SNl
deterramyngqgfereanesasuenceodensity ertbiediensassnidisyy ﬂteﬁg@l B&}érsé{i gnd BLAST
20l F0N Y TR 030 B (L AR TR B ey 59389

Altsclaeus/. e1900) J.tWolaBidl Q2 13e40d, tdspdetifelgs di scl osed herein
or anX other am no acid sequence capabl e of providin
e

a ¥t efn punefithey o oHsaemBP@menislcsrither Asteibthoy L ek Vu
dom . BT BT 1R RS PG v o sou

a thirtgeitito add tinsequdincbsabhaein drany bthienarbhQ acld NGuHRE chidvble of
nd 1223-1228, such as Ljnker 4 | D o .
provi(?lng a spacer gimct?on cornpatl%fe w{th k(nterathon(o%%Qe two sub-binding domains. In

certain embodiments, a linker joining the Vi and Vi, domains comprises an amino acid

sequence as set forth in SEQ ID NO:497-604 and 1223-1228, such as Linker 47 (SEQ ID
NO:543) or Linker 80 (SEQ ID NO:576). Multi-specific binding domains will have at least
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NO 543) or Linker 80 (SEQ ID NO 576). Multi-specific
bi ndi ng domains will have at |easttwo specific

waebodnd ng domai ns, by anal ogy to canelid ane¢TusR009/049616
organi zation, or at |east four specific sub-binding

domai ns, .by anal ogy to the nore conventional rmanmmalia
two spi s gasPiBg BRAT 2 hY a&f%ﬁ? sy Oy OTgHRHON, or at least
four shQOAOSu- Binfitb iRl MPPAHATERL S thhEhR ARVaARRAShalRRADSntibody
and fusion proteins thereot of this disclosure nmay
organgethipr plpitgd Mmahidng. dwimsi n i ncl udi ng one or nore

OB i o i O Gl el s oo

thered7@€ thi®OkAbHLE magl@bpeits a BindARSdodmeslinchi@ifVédel ctdhdre
regions of an anti-TGFb or anti-TG-bR2 scFv or Fab

complepggieeift dernfipgmresan (' (R 'Di grnuléipksi sepiga of ami @ pergiseels CDRs,

i 4 : ' : : . :

e S 830 o 804 e IR B 80 R RS oLy Frp o

anti-TGHPRAGFdef Fab frag@hant of fienkadaay ot Bflithhinomarinisle based thereof.
sgqchuence variahility and is the nost commmpnl
d

used i
i+ CoRstae getdraddn veummswyisdh&c@rt fichehnghedyabat, Chothia
( i Ci ) :214 ' 4 .
AOM e L g TR KT PTG A s (R aieliy and i
the mbss opmnegiyomsd (dEhwitihn & ptedmt CDRI@8®Ns Johnddnl ez aBi(2000) Nucleic

Acias i F0 140 (1o oL I SR IEn QAL REHIAE Sl loop

regiofslChbihd: daf i(Mddd) IS0l iBioBN94:D) BUIHRkhiS b élie(é9§9)magfeam:877).
for antibody structure nodeling produced 3/ the Oxford
The AU definition, Gravopprémie betwesn the K¢bpoged Chetb. deNattions,Ag al integral

. i, (US 86: 9268; Rees et,.al ., ABMI 0 r
sute e R Y Vs SRSl o of BRI Mgt Growo
(MartfaXdr@¥. 41989 Préx Nat'd Aall e30ill (WISA)86eh2ks:; Beesaddi tABREIM, a
definition, known as the contact definition, has been

compyigepieeram formresislipgHarjabieremeneal anifhodies Apxfond §HS; Qxford
.1 Biol 1 el [
Moled(Ble LA o i a6t o P56 e A0n AP B0 RasPoon rocenly
introdocsiM@ed MaoCaltune e CDR 1806)R1. Moli Riol fe73Mavlick dbadedo@an analysis
r,eéer red to as H, H2, and H3, which are nunbered
of avadlapls CAMPAX) Gy 5ta] SHP@_@fesrmvi ng fromthe am no terninus
t pod4ne ‘B%Fé%ﬁ%éﬁtf‘oﬁrﬂﬁb ¥R ddMEinECRRmEh ek, @R e t &R PokR HI,
residues’in length and starts four residues after a
H2, aigyH3 aebich diengimter¢cheq@ioraly an amldr bMngdfdanmihtciaonsg tepminus to

five residu I r.according to the Kabat definition.
the cagodS gk pRrQPRAHER By Oy 2 GG Tengfind bt fpi
residubt RftéN 22CysTd8ord@pob MhOC hdthial shid 20UV QX FiRELR, ¥r F08 rdsRiudLlater

resi dues according to the AbMdefinition, while the

accor@hg tchihg Kb dwifimitiom. ebbhelHildean hierfellpwied by adwp.rlapi\tlebrp-lle, or
h - rts 15 residues atter the end of H
Tro- AL TR oB Chb Spa G el gl Rfigiy s A

definigemertiled tie Pheteoedinitjons&aHRBS e llg fddr Wesldues.| TRe GDR-H?2 starts
(but a nunber of variations are known) and is o
15 resg(gﬁté alen ti)e eyl piile acqudlgg éﬂj@ﬁ &abat and AbM definitions, which is

/ - / I -
s Y o R R GORG T g T B oy frown
and isgdeacttallil GoltoavcliDyrseguchae £y s/ gL euliloEv MPlk At /iAda-ThoBer/Tle/Ala.

edicts the | th to be nine to 12 residue The
Accor%{gg_tp@hqjga%t |d9f?121?131i1,ttée l§/§gth of H2 is about 16 to 1 res?dues, while the AbM

definition predicts the length to be nine to 12 residues. The CDR-H3 usually starts 33

residues after the end of H2, is generally preceded by the amino acid sequence Cys-Ala-Arg
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residues after the end of H2, is generally preceded by
the am no aci d sequence Cys-Al a-Argand foll owed by the
wa@rioores d Gy, and has a |l ength that ranges PEDES2009/049616
three to about 25 residues. [0043] By convention the
regions in the re refer 0 as
and f@veﬁgt SAM{pR;AEH! Gt e st dtEReErS W e it 25
residg@@Vvi ng fromthe amno termnus to the carboxy
term nus. The CDR-LI generally starts at about residue
2&00413]1 @efrc@nwﬂtiy)nf bE WA regiappdn theHeght elwiing @u@ raferred taq frel 1, L2,

and L oY 18 alf?gnuéléb(f éé/ﬁsg é)ntl,f,ﬁg Len b Vlng-?la)ntgﬁ aalﬁo terminus to the

carbody Rrith@s GrRe COR-T1 @'eﬂ_éfﬁH}Lﬁbths dhBohtavgtile ®f afdRmbtally Follows a
proximtely ten to 17 resi dues. The CDR-L2 starts

Cys. Egmﬁmdye aftersthe GER -4 tipplwape Tem avhagh hagingraewil fhe following

LY. y Y
eSO MM ERRISER LG ot B, offorconL
is appk(&nlgtnl&ly ttheo CDRsiddedsSTied CHRsEBsthiss Eduk €6 redidess afidrakie end of L1
the end of L2 and generallyfollovvs Qé]i’,h ich is

and wifb genegalinfotlow renignss bg- eV dlahre Hed yora-l ex>213bec§l9RaIr?dls
about Eé’vgen_e}egl%?bg:uﬂ %glabﬁfé CORME &Iy daft €53 AlRRBcs fﬁtég'ﬂ%%éRﬂ?lgof L2

omai n osure can conprise a sin
and gémeoallyafollaws alilys, wiagh mrganérabm faitwedTiGRbe sequamta PREGEYRR X X-Gly

or it onprise that can be the sane
and hia g afT TR | FRIIS o o PN OO A oG can
compHSLLRSIHIDIE %np@marbfeeregloﬁlomgh ﬁn@@%ﬁﬁr&%a MEEpRD et can
region of an anti-TGFb or anti-TGFbR2, or it can

Compnmmult@@ @Rs |tfpa|t eardme stra¢ ocdiffebamtt he same or

¢ HLEP oo, e b0 B e BT TrdloStretap RE SO LSRR (DR from o

Varla‘tﬂ@feg@on_r&ﬂ:ih &iti-TGFR B2 afMUBHPR2NOr ftrcafRvmpblisd Rt CBRG that can
CDR2 and CDR3 regi ons, wherein (a? the VH domain
be th@ éﬁﬁlﬁl eediffgrcrdni Ho caddig @@Qﬂﬁéﬁé@saobmél%eéwal@h &ifnthis disclosure

Complg%ﬁfg att Vﬁj?i%mtapﬁ sﬁ%‘mﬁiﬁal 2 : Té@?R?Q?ﬁg\l Eﬁ% gfé{n%work regions

and CRBICDRD e (EHSS &g‘idﬂs,awhﬂema(@b thes€guenatm afmgréses andnano acid
no ac seguence o or the binding. domajn

Sequeeeﬁq%'m hegyy gh Qﬁ%&r At [a eqiegw&bcwpr(% amAghing Agid sequence of

a hgh@UhaﬂR sk &Q?E%Clﬁn&ﬂl (d%hlaﬁpgorﬂﬂ%& laMy Iaﬁm}@'laﬁ&] ‘gﬁ(iﬂence of (a)

are found’in e sane e erence sequence.
and ae‘vﬁb@dnmemlé ,sctpuemde od) (o raiths bufdutg"ndsmwlmsmnqxwﬁssa Vu amino acid

sequeiGrb) Bt ST 19 SNGHENIE TaBl BHC ARATChI 1 HEBRG g dound in

the saatdRBfE8AIORFueWhe @i Mrthey erm%lMehtd OpRbM qwmwsmml disclosure
am no acid sequence of a heavy chain CD&I and

compGRREy and V@ bi))mamé specifio frsianl GBrpr TSEBRAROmTiFiDE érémwork regions

and Ciﬁg'l',lbl Loet %Iéd g?l’?ﬁl rﬂetglocha %rgltr)lF?g) \}%dﬂmam fodn%rlsaﬁl éuﬁ E:arer)mo acid

sequefde 6B haiey shavh CDR NACBRR darsE QORIG @r @b) {He) Vi @bmhﬁhecornprlses an
bi ndi ng domain conprises a VH am no acid seque

aminq gid gedreace/pf adighbchadn e (dARS aXd (BR3: ah&y éhﬁh btqﬁiglg domain
o 30 R, 86 SSUERGER 07 AL 1 o
bindirgedaiidib edmpassianyV ¢ emprol e&:um@qaamem‘f I(&) L8RSy, amino acid sequence of
(b), wherein the Vi and Vi amino acid sequences are from the same reference sequence.
[0045] In any of the embodiments described herein comprising specific CDRs, a
binding domain can comprise (i) a Vg domain having an amino acid sequence that is at least

80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identical to the amino
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bi ndi ng domai n can conprise (i) a VH domain having an
am no acid sequence that is at |east 80% 85% 90%
wWQ10p/0@Y 93% 94% 95% 96% 97% 98% or 99PET/US2009/049616
identical to the am noacid sequence of a VH donai n,
wher ei n. each, CDR h s at S ree an1n acid cha
acid sggucgoe OF£ Ry dgmajih &G GE PR M & i s Firiseghan Rhanees (.

many '0® HcOfBhgesAill(td th tRe M&mg@ﬁﬁd (o f@)ﬂ? ngg gli&%afﬂq{a@mg an amino
sequence that is at |east 80% 8506 90%  91%

acid SOGUNCOHB isOBIGas OB, T766 OWRIR1 Yor IR ACHEH AT, 064,198 %, 8%,
or 99% &Qe%{caﬁ&?d‘{l 1%]%' encci%%etécg:‘ a‘d O{{Hﬂ%tg%m wilgrelnn %ﬁ&%ﬁas at most

three &ifoGRRNGRAGN \5 ., BRny Bf HR@hAKRATNADDK if 8@ fRSIWorREegions); or (iii)
(iii) both H domai n of %i) and a VL domain of (1i);

both g¥n @@mﬁmapf\(a s i mdernaipiof (iahar hotla Vo demaingtt (ianyl a Vi domain
t f
of (i) dAREGh e U e 06p o M a2 SAMRALE 7 PTCP

ple4s] n DEGFP hitagehiscloamin ef ﬂitaly)n Ipeotains of this disclosure may be an

i mmunagl obul i n-1i ke domain such as an i nmunogl obul i n

1mmu§%%lfb‘?l&}ndhkq YRAAHD SO A AMERAP EIGP SN sEHos MR eRpulin

scaffog ' n éthB ﬁné 5‘1%&15%&‘6 hehfdle\ schv, daocfﬂ?h n Jﬂogg%}‘ aq’i%a
eavy chal n- ant 1 bod I'n a scFv, osure

chain-ooht anipbdy. eEn a M Vhtew\@lsdmdrd cogltﬂm;datas tlne\haamebidehght Chaln

variatl e e Bl 0 vy DU PRI D e 5 SRR i
domaih &'r?bﬁ‘%lﬁ@r %Mbﬁdlr%)%ﬂﬂﬂéhﬁé yEkérﬁﬂﬂ@fyshrﬁJe?s drd H{ﬂ%‘eﬁ@ based on the

based on" t he d y4Ser nker notif, sSuch é 4Ser) n,
Gly.Sehknlesi moti£] sush ag fles@lf)ﬁdWh@el@mﬂ‘d in 16k b@nd‘lmg amaipobe dision
ure on.a
proteift g o e SbTFT R i (RS RN RunEre e oringlodss gpshgmen
CDRJ i¥esifdingdomagin’ dmywrmeﬁmza@’c adodidif foomembMoidRWHNAWR art.
in the artﬂ@50047 Al ternatively, a TGFb ant agoni st
dOMdi7h Srternagively. T OF Biaptagenist danigpERswgprecayf thes disclosure

f
ey SR ML AL P LG QuSEAMDLA sl o
this dibEbhurs pessexftlthe CORBspedific @D‘R(m)thacfnﬂdno@olnfoafomtamm Other

her scaff cont enpl at ed i .ncl ude,, but are
Scaffqﬂsrﬁ%ealﬁ %e ﬁaéledlaﬁﬁrerp%uﬂem i, angs fiamawge?lﬁwqf | fibronectin

I doﬁilgﬁp hi ant®A iR Ny é%lﬁglhﬁ]-'re Dt é}@ﬁ)érefe'a Hifdify ?ﬁloféaglen%?{l(ﬁféctm a

bi ndi ng nol ecul e, " an nect n, a Kuni domain or a
KunupdomemnnAanbnnAﬁdaﬁmbndﬁbo¢m6 Ant agoni sts [0048] As
not ed above, in certain enbodi nents the present
di scl osure provides pol ypeptides containing a binding
IL6Am:ig(mhstmr domain that is an IL6 antagonist (e.qg.,

(ﬁ]@i © tslblg({tl |a. gxbele Ibllgt cseg:qlgpte%ngggl%ge?ll %&al ?ent|dﬁsclosure provides
pdyp&ﬁkk@'&nﬁﬂﬁﬁg'ﬂﬁﬁh&n tRﬁcﬂT%ﬁQﬂﬁnﬁ%sﬁbP§yQﬁ H&P%hﬁ%ﬁnmt(eg,
nul ti-specifrc fu5|on proteins containing a binding
preferﬁetga,lb'nlnblbltd dhfitranssephling 01f ohilats Hotls 1.6 6R- endnptaesesighaling). In
of t e fo | owi n opertij.es: .L1). . :
certa SBATmpsp g Dttt i opgE Ao a) TRk B bfsiogaproteins

contalfn 4 bifidiab rédi®Rar 418 s gé cifi@for dh ¢BS/BreREShplick Yhalt Qhis one or more
gﬁa al one or an |IL6/1L6R coqplex than for |1L6 al one,

of the(fgl)lowmmé%@stl% €10 grasieson Aeuad pifautyfor amiLEdiLeg. eaimmhesgthan for IL6
or IL&&LQ hé— g1Pha Og&lt&x affl {nty for IL6Ra alone or an IL6/IL6R complex than for IL6

alone, (2) competes with membrane gpl30 for binding with a sSIL6/IL6R complex or
augments soluble gp130 binding to sIL6/IL6R complex, (3) preferentially inhibits IL6 trans-
signaling over IL6 cis-signaling, or (4) does not inhibit signaling of gp130 family cytokines
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augnents sol ubl e gpl 30 binding to slL6/1L6R conpl ex,
(3) preferentially inhibits IL6 transsignaling over

WO k@00O031%1 gnal i ng, or (4) does not inhibit siPBeEUB9G9/049616
of gpl 30 fam |y cytokinesother than IL6. In certain

referred enbodi nt.s, .a .bi ndi ng.domai.n specifj.c.for
other nulﬁ@-/ f%qﬁaebwﬁ ed £ AENTLS. AP diRE domain spetife fgrgg ILO/ILOR

feRect QRN i PERPBEIE &85 thd olHfvER dsni(tYofelfer affinity fi
CmﬂplL6§aalg%%40rlan IL6;R cgnplé; tha%%%%§£$fe(é¥%ﬁeer€2”“y o

IL6R calgnent en HdixBotompen ton fomidiordoreo(2 laugnents Roloblempex binding to

Lo Fh BhEhST S ShipholAT P bbb BRI LG g, and
(4) de¥k @plidabit aMdnaling BF Ypil HE Farli @ tokHRE otiked . theTPIL&X FFPleRample, a

~ _a binding region or_domain specific for an IL6/1L6R )
bindingoragiasx orrdgmpi@ gnecifiienion ol LoR ganplabineayh be dinnighmunoglobulin

S R, VRS g B0y P R v e 1o
the cotltescbOBisrdisclosure itatibaldibe vndesiosd ded a biratingreiondir gmain specific

region or domain specific faor an IL6/1L6R conplex is
for anrﬂjg

/THPR somakexdeaetard ¢ ahdsssiiped hgging] As used herein,
) '[d(ﬁ&f* %%’H%E@ﬁéreﬁ{ “ilﬂéxﬁxéglm\la}@)f’e&s‘liﬁx@’ 94K It(?é CQIfnP%Q of an IL6
IL6 Wwth an L6 receptor, erein the L6 recepto
with gnalll$arckapoam wasteirf thie 1&g aeqpmr (A6 Ragwh b§RA; cxdnGiRi,, /LaRd, IL6RA,

CD1 j.s.either a mepbrane protein (referred t
IL6R g ) i EAR arinei DGR on QT b ioQerP b (1 By glL R
or a sbRIbREFRIMNr&Srred kP Reren & HBRR)or-sITé¥e)t €T telh6M 6R” encompasses
enconpasses both m L6Ra and sl L6Ra. I n one enbodi nent,

both milgie endnsHites dn coeshdedmhent B.aRdcampréRa.a ¢amplex of IL6 and
ertai n_embodinents, the R conpl.ex is hel.d .
miL G o P ST SMBEMs sy gike M0 FaBIB el i i e or more
covalé®ofidy. Py exta@ipid, Ak ctboaNtekafiids ©&An HE6R UL Betflsdd® the amino-
amnotermnus of an IL6 via a peptide linker, which is

termingsikrini Ih Ot a geptideslinkeryysaieh 19 lgqvae, the ag as a Iyrerbp (see, e.g.,
Fisch?rit ¥ (lgéﬁglg&. Iﬁ%t‘eclﬁfo?gl%gﬂ}g.l CAr ﬁ@%ﬁﬁ)ﬁ(h&&wﬁﬁ rb’e'éo%priged of a

nker* can be conpri se nki 'ng conmpoun
cross-tinking acontpoand,no oacitel Sdeqmi@nceid otquanaobianadmbination thereof. A
thereof. A Hyper-1L6 may further include a

Hyperg|life mayafurdaT dihdn 2 dHzaiiomadomptturibgt gt fmpunoglobulin Fe
domafOFB LY iﬂﬁlﬁa%l'om{] g%s(gatfft':h(ribﬂla‘i:@ @ﬁﬁ-?é@iorgoqﬁ'c@rtain embodiments, the

sub-region. Tn certain enbodi nents,” the |IL6xR conpl ex
IL6xR sorhplex i lngie tdpethev vee mmrecveleat mitdradtionersach aobyg hydrogén bonding,

as by. dr.ogen, bondi , electrqgstatic . inte ti.ons, .
clectr BRI § PGPS0 s S E S GBSy GABti e setions, or the
like, drh§leambiransn tRfcdfNEot &deehplQland Ny af@ MRk RftufaN§8Rk ate non-
For exanple, an IL6 and | L6R can natural |y associate

covalendlyc@gal asrfoiyd {renajure, omas $ymthedicion reepmalrigant grotgigs) or cach can be
nthetic,or reconbi nant protein or. each c e .
fused 1o 0 b RS s B C S RN £ gomin. o

furthe@8nldicé BaRIplegk@bility n Fc donmain, to further enhance
coqg%ex stability. [0050] As used herein, "gpl30" )
r 80505 s usod ek, “Ep B¥s deiers tork piew dfansdustien prately thas binds to
c - nr
on IR SO PEPLETR0 S iR Th ahhafielingR o sfiuble (sgp130),or
any ofhunfiincoorall férar thctdo€r Eeémpliigegydl3amyotgipk BOvqs edqaems: dsae¢eforth in
a sequence as set forth in Gen k Agcession No. NP
GenBggfo fpecspiop N, rNPéO&ZE’H E 0 Y éPE‘g PR AETPRHS (Y Bteof e, e.g.
NarazaRi€8 /. §193) Blood 82:1120 or Diamant et al. (1997) FEBS Lett. 412:379). By way
of illustration and not wishing to be bound by theory, an mgp130 protein can bind to either an

IL6/mILR or an IL6/sILR complex, whereas a sgpl30 primarily binds with an IL6/sILR
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Narazaki et al. (1993) Blood 82:1 120 or D amant et

al. (1997) FEBS Lett. 412:379). By way of illustration
wa@edonetiigv shing to be bound by theory, an ngpPGODUS2009/049616

protein can bind to either an IL6/m LR or an IL6/slLR

comp eﬁgyelg {cﬁg@her : 8@(@%@%@ Ul {161;%3 9{2{;0 Vl\lnsggeé%gn ergbodiments
of blddmglamhamﬁ%r%s%n Fodths tﬁ@r%&la'o@ t@ﬁb@f&hﬁaﬁ&@sﬁfe dahNAhiBY 1L6xR

domai ns, f usi on pr ot ei ns her eof of the instant
complgk s@h@sllgn@hmy bindingivyith lmeh@ af omify! ‘@dlbr(&rtksarsnog:mtabn Hg@ or IL6Ra

th _hi her ff to, |l LoXR t
alone e st B B ' BrBlNE huL LR S bRl B Gink B pkRIa0; 1 binding
domaid 6Mthe! b6 GRTHILX ¢ bmﬁpétm Wih r@mkmmdﬁlgatdﬂdlsn%m when (1) a
domai n of the instant disclosure rn}get es" wth gpl 30

binding deinpig arofugiog|nraser (iteeset (prs‘fveatSbgpﬂdS@ orgohtadiag g sIL6xR and the

bindind T B HE O R0 b B S ety ARG, S QP RE L yincing of
gp130owithisOlaR, af {2)nd biyidag db@r[ﬁ]ﬁﬁbﬁﬂlstoﬁi frbeirbihectofi gnteihcgpdrdFomotes

with slL6xR or (2) a binding domain or fusion protein
Sngpr‘Pé‘i‘dé%% toghh&fees or pronot es sgpl 30 binding to slL6xR

d| scl 1)351?89 = gtggg;ﬂf? %ﬁaé&fg?dﬁtﬁ%%%‘ércﬁ%%‘;lh&s% cllylsaf ity for IL6 or
IL6xR hamplcs thit ik aasketas122-ff«)ildctot1<§)0m4fﬁld grohter gredbe i{LGRmalofhe for has an

h I.L6XR
I I AW L
alonet Wbﬁﬁ’l‘iné {061L6¥J qn@R gb’ I]%)H@ 'c&QPIeQ hik- 816 |ah@§on1@tr oft X Risclosure

L6 antagoni st of this disclosure
preferpnteefllefrlehlfonta HIL@ cisnhindbiras-digiliogs In getein conbodigiaisa thenaffinity of a

cer.t the.affi it of a bi ndin
bindigAGRRb Tl 1 B PSR Bt S ot s B sl ofgo130 for
IL6xR Bempibk -ty “£boutihl 38mE Omehikifx Bq@ B Xo about Rhfoldlighkr affinity.
the sane" neani ng_equal or up to about 2-fold higher

In cerggif prbediments, ter fé\lillﬁ' efnfbe dindere domain doraliL6; HiGRy ogfLexe complex

s higfr AT he TR of B Loy LS oot I BRTR K, s lsast yfold.a

least a-ifolﬂ,easlbasz Stfold],at &dast édﬁlti 3 lfeﬂ)dtd] fodd, dt éast 84‘elfdoh‘d],eaﬁt9 fold, at

least ]lr(ggié ag l;ag‘[ gS fg%i f:lt:lgéstf f;]gl, gt legs:t 2:5§aid£ tya§toﬁ0dfo?cgtat least 100-
fold, h@ﬁ)sfolcﬂ-gbrfé%a%r aFOII @)@ﬁﬁpl@%‘fﬂ@ Qﬁﬁn?tgl dg%fl?% ll‘%gr IlngGlxR z%Brnplex 18

| east | east 100- fold,
aboutg?r eisk élee éan; Céudmnqblee al.i@199YeEwf Uytukme Nf:tv&gp]lwm,ohhela a binding

dornalgl gav'?&%%gqeaéb ral ?Q@qqg Et?lﬁéerl\%l&;{y 1f8r glge%[L@%‘ Y ol GB(I ﬁ/t&pwg have a

dlsso&aﬁld@nmﬁm(ﬁg) Sttabb8ee D nd¥ 4060l d higher affinity for
the I L6xR conpl ex woul d have a di ssoci ati on const ant

(109926 st ompodihicot, b @By binginaarien of (s disclosur

cornpla.?egclpé) ﬁpegﬁ% ?FSP?HCS tﬁe{][t( OlH%sstt& Ibsggggg g% féglv{}‘h g{n at(flﬁ}lﬁy at least

2-foldpi10d81dt @5dokdll BOXRAC OS%IQROVMOUITOE{I’I la(D-ffélﬂltbleGO fbldagigher than for
2-fold, 10-fold, 25-fold, 50-fold, 75-fold

ither 116_ardiLRo1ong andi(t) Forustss ity n}?ﬁﬁﬁ@}e grhléﬂ be pindinghigr SIL6xR

cornpfek Q)é %ﬁg E?ol &%tl g@g r@?}ﬁqﬁoﬂp £ §o R TRERHAD €mbodiments, a

ex o augment s
polypspttidelﬂuﬁilg@ H@Baibiof dhindistloswt Lex Rmd@ npi e]kﬁmeoﬁmtdtheuth an affinity

at 1ea§2§qqggf§‘§ﬁgh§§?c§%1¥§§ tla,,dzis qund' R, gﬂlgaé&) %lg HO 4000-fold higher
than f8f &itat 196 or IL6R« alone may also (i) more significantly or preferentially inhibit IL6
trans-signaling over IL6 cis-signaling, (i) not inhibit signaling of gp130 cytokine family
members other than IL6, (iii) preferentially inhibit IL6 trans-signaling over IL6 cis-signaling
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at least 2-fold, 10-fold, 25-fold, 50-fold, 75-fold to
100-fold, 100-fold to 1000-fold higher than for either

WO k@B00031k8 6Raal one may al so (i) nore signifi cap@T/YSwn9/049616
preferentlally inhibit 1L6 trans-signaling over I1L6

and ngf}ieé nal i i | %&?&pg?(ﬂ !ga?ﬁi}h%glga%sl ontgi:rotrhjng Piés %V) may have
two opﬁlﬁfee&fecﬁése%lréﬁérﬂl&hbtb('v§ nalBatd anst tﬁbwbpaaesover L6
ci s-signalingand not detéctably inhibit signaling of

gp0@&6] f mi¢riai 9mb4kd1n@9tso@ helypertiaia 116 8ntagdniyt biedingdomain of this
it T NS PHIRSE T Bl AR 1 b e

for cifhek yp@ﬂirlmeRhLeﬁo@mgﬂmr@@glMBdh of prefern@hlly Mitsbits IL6 trans-
di scl osure binds to a slLbxR conplex with an affinity
mgnalatg Peadko pisragnaling  Toowrefercatityghbibit harrasmsigaplipgpver IL6 cis-
6 6 l o r
sgnaleh 8ot kP O SRR & B ekl SALMOGR vy g measurably
decrea(SleS ~vetiignat idegreastoin " Ipoefiesignalingl isynok rshlbémﬂhallyﬁltered (i.e., meaning

trans-signaling over |IL6 C|SS|gnaI|n refers
inhibifpp ésrmwgm@lp B CEPGRaPT PR MeswRblskt BRitcxemate. PL%‘%R‘(“ for sILO6XR

cetvifrly s Whag PRARRRF Ao (I GHRER AR § ST TRRERoGIN can be

measuredtu dagedt mndsighadmg ighitminmed ;remcﬂenemws tesay is dascmiodd by Jostock

et al. gu? Syr 3 }?c)én 5(%13§ﬁ?%§ggngi o r f T le?tle!l' ?o overexpress ACT
in theaﬁk‘éh&llaé‘ FRAYBR (rdrAGH ahﬂg)"&pﬁ% F&‘i ngﬁalfh@‘ RR RAsWRI30 will

detect trans-signaling inhibition. A representative
1nh1b19§@ayver@¢pc®slgn jolh eSQCTE)yndu@gd by lsII(;ﬁxRaWhllQ Bat subjtantially affecting 1L6

1nduc%4 erzmh{eeg%lgta i g 11% yex p rp &%pe&ﬁg %ﬁn(f e, cgo%aéré n?[eth&? disclosure that

prefershtidIXR iGhibans 156 ghahd-signalidp dver (Ties- sik-gnahlimng) wilbUinhibit the
addi ng spgl 30 will inhibit the overexgre55|on of ACT
overcxpigwdd By AT brfuasri P PbOxBulbise arithigit] ranf-sigealingy while not

%P 0 I
s} UG PRI 2o APLIRPRLLGE: gysonaine
This anﬁfUth)&rtaSsalyh&anﬁmls tifel @nhedn gusedas nidabure ipsefsicgtiall 1n]|11@1t10n of IL6
trans- el qier BL6 SRS Mt o QI ARy <GR (B in Spori e
(199921{93&%&1'1&' | 916 8L LG 19%2 gzl RRACD F200 dhenet al. (2004)
ot neasurably écrease CI'S nal 1 ng). |s and ot
Immuas3®§®). known in the art can be used to neasure

pr@Sgi e?lt% f‘g{lﬂﬁ% ?rlﬁb c{utgllglgtrs] %él& 1'1‘18 ggzrlgg?ibf gﬂ&al | (ﬂgnes o%her than IL6
is not G%@Jnhﬁﬂﬁl ilhibiRR Yy Hindhg @J)malﬁ:b%g%}apt'ldkts or iR cific fusion proteins
053;" M hara et al. (199 Rheum 34: 321

therecting thl@dlssdpsur@ 26@49xamm qis- @@)s—slgr@bsgpy P Hﬁ@’?& pasmplex via

gpl3 nH @Eﬂ)tltgd bél{: §n%sr{ggomb nggql)rl 3(%%&9%1 %1 d%‘f)yfta gtsok{)ntelg Will be

mmmm@raﬂect@@ by peyFfdcedssieh a@ryﬂghalnfgoﬁ@ ne‘uksmfauﬁhfbno@rf@mf (SF),
t hereof of this disclosure. For exa [

le, cis- and
ciliary peyatraftigyfagior AgNBY ). dsuropeietn 4 RED&%W&OI@@ :hb@ cyfpkine geLC),
oncos a@lﬂ'lﬁ )gbcyt)b I“%le ?L\%ﬁa:{i gg %1){%1?{%8 }ﬁﬁ 12@‘;{616)? a’q{g uhtion
thereafnaf f ect ed, such as signaling via |l eukem a inhibitory
ic factor (

f LI F il
ni‘fﬁ%i)oﬁfewlzbe(%%pr@f%rt%daﬁ]ygﬁﬁeggr %ﬁfﬁﬁi i .ﬂv&ar&gb@b%éef%@dcf vivo
half- 11@@89@51%81 g dlgh{a%@thlsldtscios&re it b %l?e orltr athays or weeks, but while the

cardiotro or any C nbi nati on
binding domain concentratlon rnay be low, the target rnay be plentiful as both IL6 and sIL6

production can be quite elevated in disease states (see, e.g., Lu et al. (1993) Cytokine 5:578).
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thereof. [0055] It will be appreciated by those
skilled in the art that the preferred in vivo
wh201p0b3tie of a bi ndi ng domain of this discl oSBEBEUBROYMI616
the order of days or weeks, but while the b|nd|ng
domain co ntrati be.l o eta
Thus, rw esftatn amgaﬁnﬁaisha PiRgm g ¢ | tB}SéQ%féQSP aneof?ﬁ!?Pmelo

°/ Vb ech di RE&SH SR HodRRentE 116 korl-Barflangd £ bout 10°
> %fe aﬂll)(l ne 578) . Thus |nencertalorﬁke?1bog|§énéro1rtnsa Olall

sec, bbmdllﬁg/selfo whout 16F/sthiabodi lé)cI’S@s,Lﬁbeuth]eDs /seckeboRt B */sesodlout 10°

I2) a In certain

T, b P iS00 oo RuBYsBh ot B about 10 veec,

alpgosio] 10h 24 BRGtrataRAEMPR, BingRG, dodbiktof1kis d/ssRSurc3p&ditic for an

10 5/sec, about 10 6/sec, about 10 7/sec, about 1
IL6 ogll$aR, contber warp idméided imp Bk phage 1brase of fragmpnts ésee Hoct et al.
(2003} AR Bl Allof 25 ST B LGP it L DROHRTEIAAR Blple
The syweheid Idiﬁancbn@bbxnmecafd?ahs pérageng tdnpuiges afstrﬁcrta@mfm-s

(see Hoet et al. &2005% Nat ure_ Bi otechno]. 23;344) by
IL6R &gl hi hEO@3R)-bRi B AgVbeen Nirihaamino-e[mgirs é%‘hﬁll% © carboxy-

0

termn;l[f‘seILr : S'Egﬁ‘?ég 1§% Pﬁgﬁ‘-ur e“tﬁ”?ﬂl %ﬁHISE%RfOL fLé(ﬁ‘hgc) 1§5Tﬁgﬂl'eﬂtgof IL6, L1
and LA @fa laggersL had LB {sfanaglerteingldr@imuieation doiains sudheisanmi no

nd .C is the carboxytermnus, ILbRa(frag) is
1mmu8°§Pg]W;€& PRyl | ength IL6R a, IL6(frag) is a

f [T NIMARE spdebically) arP@xREwAI ib b el 86 Hﬁf&i 1L dsdd &Nidentify

i nterveni ng or di neri zati on domai n, such as an
the blnd'mg dogkiobspiciicor dotrdd eomplonbay W@lrs,pfeun fanmazl-teymmaﬁ to

s g form o er,
carboy i 4O Ub Rt Sl AR of p P wHRBGR o IoRe et i
missifd the Eld4r1€0 afoiacadd dTahd RIlNeRLE ptAciBAnl @&yrbbﬁfr-ﬂﬁrﬁiﬂﬁal pafion
follows: (a) a central fragment of 212 am no aci ds

that will depond @R the weformgised &s¢ RgnBak Apgestion No- HRi 546l gisoform 1
or NP%S%O'@Q l]c ko&n%%&g gﬁr?gl Fﬁf éf’ P?%Xuﬁ&@[g'g&% 3)al7s

1 on at W’ orm use
ammcﬁi:litB@eﬂko;AGteﬁﬁﬁllabﬂagﬂﬂent NPIIQDQ 29 6msslng the @frar2m aimias a®ils of the full
852004. i sof orm 2 ). a.linker_ of

length pratern; @qnﬁapl& AKCESSIEB NG gIP(gy(SSS?lll% gha g wdumduged to (E) a linker that
is an %@2%%){ £ 44 Radh ih gWN(?égd |v&§11(fH 1S ?mally”h%éél Rfa B rization

i rst am no acids of the full Tength protein;
domaﬁmmﬁmnisedﬁcﬁasiﬂmumdghmuhlﬁ’ @oegeL). Egdcmean Irscartaint empdiments, the

dimert§ R dorfolebyrprid s G LClfechmitn bRy R afife 3Sllpwine
ammodacri@srma@ieu Ne. IO FORIRY ArSiR6 a6ild adfhat ﬁ@i@ﬂtﬁkﬁgl RR&thé Bt fdsition
gd) Fc domain. In certain enbodi nents, the

)
234 (I@ﬂﬂﬁrlmzcamd PPositinaiLAS éb%éb,u dreinodt nesitipg @37 (362%nahuwnmaﬁsat

f th d
postig SR B Sl el Bho RSP TR S-SR BRLR g oms
combin@tii theredt (I sitnbeind34 of &x2ddhle, ang l@sﬁe BEthaﬁe mbtabﬂ@ can be
235 (L235), glycine at position 237
changgd t%@élilltl? ohl sfigtheremiydimpgis pm Gl FCpé@mm élﬁs gaztl} O(f ﬂeé%)LBS

G R 9N 00 b 8 B S GATBRER P ..
L234Aan.285 A3 G235 Ac BA1 S, Icmmsg edd K32aharespeetiveln).a f ur t her

en;POS%I mler? tone earnnboI ncilenthn FI? RI g]onli] ?ex Esae((:ir‘go ?(Ien‘l'{ the IL()2 antagonist
binding domains of this disclosure has an amino acid sequence as set forth in SEQ ID
NO:606. In certain embodiments, there are provided polypeptides containing a binding

domain specific for an IL6xR complex, wherein the IL6xR is a sIL6xR and has the amino
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&37, E318, K320, and K322 (according to Kabat

nunbering) nutated to an alanine (i.e., L234A, L235A,
W@289M931E818A, K320A, and K322A, respectivel y)PCT/085889/049616

I n one enbodi msnt an | L6xR conpl ex used to identify

the 1L6 an a s of this disclosure
acid Sﬁ%n%asaaﬁ ﬂ%ﬂ@%é@ g’ﬁ%ﬁ GO ERsRe PR tides
contallh@g@@ndlhg dgﬁ{afr?d @cﬁ@tf&ddnnf?ﬁkﬁ’coﬁﬁbfe&QI?ﬁ@ve@%@a‘fér@ﬁ@qual affinity
ypepti des contalnlng a bi ndi ng domai n speci f

for anelh61<l& erRplatprnefor Ivher ioRotahenc Qﬁwelgsea@rgfﬁmmoaH@bRa alone
or an ﬂ%sxggh%l e}%x &ga?(lﬁgP%e uen- ﬁlflgestgtﬁvd{%t%rgmaa% gE@O fD or binding with

a sIL&Rrkto@hplemr zﬁlgbieﬁﬂédlhgoléi gﬁBJ 0bib@as kd smm rcoﬁh@le'xL@)) Breferentlally
Ig(r)(pl ex (1) have %reater or. equal affi nltg
inhibif [1 wr@cﬁmﬂabﬂg oL sis-gigmlipg, qriérémneiehi kslslgnalmg of gp130

famll}?éﬁglglﬁ &P{ﬂé{ﬂélf ! n6féct5 %V@ 2‘58%\Bm%{1?1ﬁﬁlelréhog %@%ﬁgﬁe gl) —(4), or

(6) hafve all bt thdipagpandidstof @1)34 X Btlmrmérﬁplaqr 1w nmentplaeb tHat may be
pl 30 bjnding to.slL6xR conplex, (3) preferentially
used tP ﬁ‘iiﬁnﬁifﬁf bqné@gtqoa}%msqf éli*F‘allnﬁtﬁEjt dydosurq & 1@?@ agy &fﬁlenwgcona}lex to
I
R A A s o e S
PatenplPudpheatianelSoy. 2))07/0(2@458920()(76)03&&7@ aadi USoat¢rtiéNos. 7,198,781,
roperties of (1) - (4). Oher exenplary |IL6xR

5’919(% | exes that nmay be used to identify binding domains
O‘C[OGSBF INSIROEmBb RS Ul'L% #fagBARAbiAging d6§faﬁfs%@@lﬁs disclosure
conpl ex to neasure any of the aforenentioned binding

comppsoye pod &fs dameind spesiihésd an fllod, IERB N Ié6XRr¢om®lanlseinscrlbed

herei P R nh 405 4028 1608 SRR BERR MGt Shain

embo@ifRat RN Sand L6d@n4iag aRirslcnd) (8@, Mgbuderal) sunitnizdd] &r human.
di scl osure conprise VH and VL domai ns specific for an
Exampleg of bindrg domansgprtaiungp pusk Vasande¥e dompaigs practiofor Hefg ILOR, or

f
oSO, DU 48 OB B i
embo&h&nfsodﬁfﬁ arc peovided pobyeptide Bihding kommais Epehlﬁ@for hanfB6xR wherein

mpl es. of bi ndi ng domai ns co tai ni ng VH and VL
the blﬂ‘BPr% AR LeRIDIises & Fiaugricg that L%ﬁ cast 94 @e%ﬁ?aél; al ée%tq?aéF o, at

least 93'%,%@@&1'5@4%1 f39r 5596 2N 1068543 ‘feastrﬁ%) &t Iéaytej@% a't ﬂaast 99%, at

her enbodi ment's, there are provi pol ypeptid
least Stﬂ j‘%l, 0g atdemil&&%sqimttucah ta thicamian ablld&ﬂ:@ewheoéom: drhnore light chain

nco ri ses uenc that
variatg e (PR 0 gTenT o Aty G0 sbId hatoms Duh on Otk as set
forth inm 19406S:3Y3-4saghd 19353)/4963%;@&3@@%%&9 GHorcdt cdcBAIHR 9490 to three
| east 98% at | east 99% at |east 99.5%, or at

aming @a@challee)%z edeanny oatherchangss azmionnd soong ogémre 9E thedfanggyeork
ro io??é nore light chain variable regions (VL) or to one or
g ire heavy chain variable regions (VH), or both, as

SEI060PT T furthe SEGHOIDMDEIS; ‘tﬁﬁ&né@énﬁﬁh@ ofdhs @ﬁosure comprise Vy and
respectively, wherein each as up to three am no

Vi dogaing sppeifig &y anilLexR aprgtforgl int %%Q dRAVIR43 286 padi AT -
respec?ur %yggvp@r c gtf 1%%5252% gﬂﬁ%&? %i(%é%%%%ﬂgi%’f {ltq%%gb%, at least 84%, at
least &h%6,Cit bty 8696, Gimpaaktsyy Y8/Ht doask 88%, at least 89%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at lecast 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or at least 99.5% identical to the amino acid sequence of such Vi domain, Vi,
domain, or both, wherein each CDR has zero, one, two, or three amino acid changes. For

example, the amino acid sequence of a Vi domain, Vi, domain, or both of this disclosure can
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VL domai ns specific for an IL6xR as set forth in SEQ
I D NOS: 435-496 and 373-434, respectively, which are at

WO easn0BM, at | east 81% at | east 82% at | eaBET/BSHN9I/049616
at | east 84% at |east 85% at | east 86@6 at | east

87%,.at | east 88% ast, 89 t 90
be at e@%‘?@%%&@ﬁ%@@&@ﬁﬁ%ﬁbf a&leﬁ%g‘éﬁ/ éte'%st 7% %%?Stgﬁ% at least
86%, @ttleﬁs@ 834, 9O %ast @g%l, gA8dst 95%? a@dbask 9@‘% afdé% 9P, hiaast 92%, at least
% at |east 99% or at |east 99.5%identical to the

93%, a‘fr&ﬁﬁtﬂb 4% dt lsenQetic et lofst Sahatvbrst Bk af, lcast 981%;1@& Ipast 89%, or at

teast RN 0 T reiRBo TR O af POV PRBuir d, i M5 12 10
636), Ve WeBRGE(Q, aniNbla8l@eBsMNio M9),dRMmBIH) respéctﬁet ﬁ@fn dnhdx@mplary
di scl osur € canbe at | east 80% at |east 81% at | east

xceptgamglegile perdainingdnydiag d@@&léltﬂ%‘éi%l 002 (see8ERQ 1@51%3 @)8), wherein
eaché BSas §$r tt&f%ﬂhr@%e%g@)ac (‘qﬂ% 88% at |east 89%

Ieas eas st 92% at | east
915(%611it I @aséf tAdXor athel embdbdiflis d@bcribed SitredQ¥he ¥t and Vy
| east 97% at | east 98% at | east 99% or at | east

domaigy nsgy, hegeirngedin oftge Hienition gna a1y bssaRsped by o alavhz fen
amind. a%lcghmke?% H@cl@gé réﬂ% 51%’ 8869 amiXb a&‘&'ﬁ@ b @c ableadpp%ldlng

acids 652t oth respecti vel
a spacex emptioun yompmﬂ»ﬂmwuhuhetacﬂml afah¢ awmsu’mgblbdmg |dng1adxsrrm certain

‘RUG- 10 see wher ei n each CDR
embodiglcgts. § Bke tJ%ngEe tk’ll?ragg "Géfﬁfso)ﬂ%f‘l%c‘ioénpéﬁ%%}’e@mf’@ﬁ@ffq‘ﬁﬁwe as
set foﬁlﬁ% QEQtIDGI\$© 497l hel SEPEINTRMS- deschiched L'i}ﬁieﬁkm (SEQID

and V domains may be arranged in either

NO: 5@})|0éﬁﬂldtqrﬁﬂ(&ﬁﬁlﬁdﬁ'0t§§6keparat ed by up to about a ten

a |nke s di n. or, any ot.her ,.
STk 3% firlosPiEhadimelts o 2t EoRR GhBing gy FrAR disclosure
may coHipeiké Ot SranPRtdoRpeenvdntdtity Atermiaingangieh ('ld“lBRt)W@r multiple copies
sub- bi ndi ng donmai ns. In certain enbodi nents, | i nker
of ong ¢jj m@mgu@kthRSawblcwa%h%nr@t%mdp feréeed, @rrdea@ﬁ% fraey priable

o RGTISRIES A b SR IET B8, M

heavyldriigat ctith (5ERQld By théfdpf. THRG2bidding durhdieof this disclosure can
enbodl nents I L6 ant% oni st hi ndi ng domai ns of . this
compiies-$1agl R‘rﬁf)?mc%}ﬁﬂ% cgiea ohan et & AbirliosRe At i Fin §Pmprlse

rnultllqg CHRY tﬁétrl%n 'B@ gﬁé)ﬁn{e &%}lrento Ty Q&kdih Qllngo&ig%hﬁs Y ar?nist

or nore such CDRs, ave been obtain derive
bmdurgdodl@sm@feﬂlsfdnxclmmrqoatpirlse Ne;gmdﬁét dwfimagums mnpr}slﬂgﬁ;ramework

regiongyng R i AR £k Baie i oscp Ltk T dpantn CoRBeey the

aminold¥it$se aexmerwlanﬁaqomwcgkstmm R a9i6loas BF SEQaHD NQSM3|55@6 or
asmql froma variable region of an IL6

(b) thavt. |dom@mmmrse$ ‘the @annmm peqsiengeita lpghe cl@DREHRrBaﬁoun@m any

one ob ﬁ%@g@ﬁ@?‘%g?- (gj;)t%nltbhns in erénq Icgmg n%(;)eggh Iéarmn arcufs3 Sequence
of (a) Wi ar\q alinél Qﬂﬂ@é@eﬁ@d‘ﬁw (byioghd Hlﬁﬁﬁﬁgﬂbﬁlafn&@lnmﬁeﬁmvH amino acid

CDR2 and CDR3 regions, wherein (a) the VH domain
sequee@ﬁr(a)s@%i & Ve amHiornsichycriienss @f Encad sthereim e i gk pare found in

the sa?@?g‘ﬁe/{e%gg ge W8 @Mn %‘?ne? nﬁg@nlegts'\mdl %Qfo%?a@ns quthlg? sglosure

n conprises the am no acl sequence
cornphéeg‘ﬁﬁ anh ¥}, dofiB3 sf)mﬂﬁkdfdr an aAb§x ko E\ﬁnplfex Sﬁﬁanhﬁng framework regions
and C%l %73 43%%(%13%% (ﬁq(;f)éo&sh\?vhggeyndd 5]%16 éanalg%rorr%E){rlgeessthea ar}ﬂ?lo acid
sequence of a heavy chain CDR1, CDR2, and CDR3 found in any one of SEQ ID NOS:435-
496; or (b) the Vi domain comprises the amino acid sequence of a light chain CDR1, CDR2,

and CDR3 found in any one of SEQ ID NOS:373-434; or (c) the binding domain comprises a
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of (a) and a VL ami no acid sequence of (b); or the
bi ndi ng domain conprises a VH am no aci d sequence of

W@ 0104018 VL ami no acid sequence of (b) and WPET/EE2909/049616
the VH and VL are found in the sanme reference

ce. Inf he nbodlnen s, bi ndi donui. ns..of
Vir angifp 80 eCEL P iew[ﬁ 5 V1Y SEAGSCgORES AL Ogﬂwg&nfqll&g domain
I; I
compf2°h LRGP SOCLSI Y TR 8L o A o
Vi anddhxmnme@cndmequraﬁpm equen &éer@ﬁcaasehwy Enenplary light and

heavy Rtz g g CORS orRtPGatdnial o TESRoh Bk cRmrlears
provid@iifl SEEIMENCE1-086 and 1 (T 1 Birahmd CORE72 £1aR2.93aNd8 Q@E&ctwely

found in any one of SEQID NOS: 373-434; or (c) t
bilMf63h g Adenai asid seavenesssofallid ammgNisiclight sfélq]t!ileﬁ%,@béﬁ regions are

provu%%) %%(%‘ IYLN%W%%% Iagd Sﬁ@%ﬁpﬁg Wlth(me coq{es enc%g (_ljlfsavy chain

onmal n conpri ses no acid seq
Varla‘t(l(abegaﬂld balnylpr@mifﬁbm&SE@IB eNuepS49@bnd )05- W‘l@[ elspectibely.
VH and VL am no aci d sequences are fromthe sane

r 84004k e a@@q@feﬁ@eemly@w&rﬂér g*/esmlbffﬁ hgren |sempYsIag aipRcific CDRs
agalns}f"’ﬁ%aﬁ(ﬁ{ 6QRCQR§n&ji!n g&@'c&%{n éé—?) al‘l*g %OHQ{n having an

xR conpl ex areé r0VI 186 an
arnmolék&? se:llum thatnsl aﬂlagst 30%, &51% 9(1%39 Ml@B’/o, 93é$,r£ék% i 368b,\96%, 97%,

o, 0903 B3 Beeen, . S ek SgBrk e 8 e r s
ID N(b@@g-%‘)ésér gﬁda V19 mhaDAaviNg bR a’Eﬂ"ﬁ‘o &Ql rs@@tfé%@@ 'tHbQ i &ANYst 80%,

chain variabl'e regi ons bei ng provided in
85%, &@/0485%4%%@191%1524% APAN6% 5138 %.airPI% ei@auqal knthgraynino acid

sequeflis, b1 'F B BRI T LM R O gP R A B andiihgeotn 2 Vi
domaihosYa(i Narfeed Vg odipidis of (i) od byt 4anBddmdiavif 1Y aal aaW @emain of (ii)

aci d sequence that is at |east 80% 85% 90% 91%
wheregpthe ggand uare fomogheoguy refempcogmicrsic. 99% i dentical to

gh@)@r" ggéglﬁ%g '\Wg&?&og bqn(i‘{% %;3%&7{'/8[? gfgﬁgdlé]@ S%P(y rnay be an
immuacglabilielilec iddnagguanrtbe ag hat imsuabglobalét ﬁﬁ)ﬂ’oldSS%mﬂﬁ%globuhn

% 92% 9 % 94% 95% 97% % or 99%
Scaffq? femplated 14 fhes disslagirg & Sid%@qvgﬁc%a%o@ domgin grhedy, or a heavy

chain- oﬁHn gnﬁ%d nylnoﬂﬁ’thgf a%@dﬂn@n“fﬁhé@ 3iré ?4’0 Srd Qﬂlﬁ ﬁL6 l%?talﬂtl IL6xR

doma VL domai n
antlbddltd:sd(caerga,l norehur(lm) sacid ag Mvusd amaiah azhirném )hunmnmdn huhlan) or Fab

V] L .are f the sane reference sequence. [0 0
fragmps SErelT BRSBTS 2 BT MBI SORRIT i Brfideas S0V, 85%

90%, I BCHPBUGBY, r%% "/@@6%“@?'%)98%’ gbd ot 1608, ARABED to BGino acid
as an i nmuno in scaffo I mmunogl obul i n

O u
sequenesadf 8l\ds a@@gvhed\qmanesst im amhuoge &if SHQIDrMOSHBP 96 and 373-434,
eav chai n-o

ad b d
respo bl B i HBP TS BT bORR o ol SREL AR ygve roacer

or eq@'ﬂ hfﬁdltl},ﬁfoﬂ n @NELR bdxﬁpﬂ@x ﬁﬁlﬁll fop ﬂl&‘&r (IR, alomBr hw‘fﬁigteater affinity
mouse or rat, chineric, humanized, hunan)

for ILﬁB@ aﬁ%g}ﬁ@ﬁﬂ%@% camplgx ﬁha@gfﬁémésalph%t@h%eéﬁqwawbrane gp130

for b@%&}g v@@b /g‘ @g%&l{t %gl%)lb% 8%11%-@@3 tsgg@o/%’ %1% /;%pboll?(Q{% éq? /og'ﬁ/%XR complex,

3) pﬂe%ﬁtﬂaﬁglmhl{bittﬂé ﬁmﬂspgjgtaﬂ:lmg (sweq k6 ags-apndingHoard) Wb not inhibit
mgnalgrgsofz@dgs amﬂy cy%kglgg other t§1 IILE lgOSh %gt?boda?e% %Q‘tgs or scFvs can be
used in any of the methods described herein. In certain embodiments, the present disclosure
provides polypeptides containing a binding domain that is an IL6 antagonist (i.e., can inhibit

IL6 cis- and trans-signaling). In further embodiments, an IL6 antagonist according to this
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respectively, which nmay al so have one or nore of the
follow ng properties: (1) have greater or equa

w@edinmadxys f or an | L6xXR conpl ex than for |L6 orPCT/68R009/049616
al one, or have greater affinity for 1L6Ra al one or an

dlsclo:s[ll'glr6 S5 gggiﬁﬁg)ott Q%ﬁ‘ah%g:?é, 35)83 on'%’écétﬁg' Con@gﬁg}a\éﬁig Exemplary
IL6 wgfagﬁﬁs SRR iR Qio{:ﬁangl Bkt ff&lLﬁﬁRILC@ra@I %XIR(L Ruch as an

rentially inhi I L6 trans-signaling over
immuooglomlgmanah@ binding 41)>mdm eroderivativepiheresf gmal amgntdfody, Fab, scFv,
orﬂwgﬁ% O famly cytokines other than IL6. Such

‘bodi es, Fabs, or scFvs can be used in any of the

Meg(vagls Adt%ﬁﬁhkz&?dbiﬂﬁﬁ@ domdifk 6€1hiPHRCI86HRO haVERY fart bNE scaffold
resent disclosure PrOV|des pol ypepti des containing a

other Bjap @n ngnuwagiohuliha@thies seffoldsgog ¢l weludp as A derggin molecule,
a ﬁbréﬁ{%lgi fi1 h{)\gaﬁl %nl anhtnf gﬂgann?{gﬁﬂ %Cé: gg}an%lll&iré&% Aa%{g molecule, an

adnectihj sKusied dmndie, dtagsotent AY rbiairt affibgdyal 1 ng of gpl 30
famly cytokines other than IL6. Exenplary IL6

ant agoni sts i nclude bindi ng domai ns specific for an

1L19f¥¥§é§3§ﬁ16xR such as an i nmunogl obul in vari abl e
biig7ng 14 9&31'11{‘ effbodlBIchN@hd ﬁi%setnh 8fs§18£uré grcgffldes PBlypeptides
anti body, Fab, scFv, or the

contaifintgey iading e¢gron o drdneng thho maann& 1 Ofantagolsstdv 8¢ tfmsmh@ltrihyo

sian PP O A8 oD Tr P AR AaMA AvaiHalh on 1110 or

IL10R® |s@thdst ifinfunBERBEEA 4}idbld blﬁ@lﬂgldﬁmaﬁfbﬁféhb&tﬁ}d tReredf(e.g., an
bi ndi ng nol ecul e, an

I Nn-repeat engl neere
antibeginfet pofy. 8 RIS ot WK rcodopretei n a2 domai n
amd@fd-\ﬂ d ﬂsla%é’ﬂlt)eaf% 8%(11{6059 e7r1Fanlu? &l %1%1‘6 an alpha-helical

t he resent i scl F OVI

struct@t@l )Pﬂﬂ‘lbtlgldﬁ@ empﬁioal dvidigica cisi d1lt h@ hreeg Is@gpestcd dosrall Possess six
is an ILI O antagoni st (i inhibit 1LIO

alphaélieb%(l?ngynsclﬁzeﬁpwﬂ y2002, @%4? &alawnglt 3374901 ald I rfalilrng
CyStelﬁ?nsn’mmﬁlgsqné RE Whﬁdhcls fc&{se d aHog? ?&m%%hla%ﬁl#e IS %}:QE 16 demonstrates

obulin varlab rivative
a V-shdped ﬁﬂﬂ ti{at contribeias Nt d)mdmzati?ﬁbi,t appdavs thetr disui&de bdeels are not

n LI OR ctodo O 8]..ILIO.is a er of a
citcad g B i oK 150 (RAHDIHAY ﬂ&ﬁwgrbﬁnaroﬂﬂwb Eees ﬁom 20%
(IL- 195&5 QQ‘/%E&ONM}Q&Q& Aal. emvzr EGRlCyRKifeRas, ex¥i St s, it
has been suggested that all posséss six al pha- hellces

( FO0B9En$lcHEWas fitst d¢scabed, aszﬁDhZZ cyfolane s thioaimed inhi@8:d IFN-o, and

om-huruaraAB i 1y s pepi o1 al naD ) fpey’ Kel miunol. 19:
683; fﬁi&%ﬁﬁﬁd £t S99, Yﬁlﬁm.ﬁ%éoégat contributes to its

dimerization, it appears that disulfide bonds are not
c 10070¢ a HupmntThil 8 isst ALastine ecidsin langthovith andéarhing agifd 51gna1

cone R TRORER LRl LR35 LRI AT et 1
kDa (#dnogr). HIGRAIILI&-L&EXNAS nd bohtislestinkkegy éb%yﬁtla_ﬂ dite and is not

cytokine in mce that inhibited | FN-a and Gvt CS

glycogsijatedk (Irempptentiel-i HW2pfurrhlytakeng Netwdor s \Geirgpt al. 2%%)11 Proc.
Natl. ?@Q&J E)c(:g %‘ﬁ@e m%l é Cé% an?sgf%m gls%lr?entleklﬁgesethatqlofm tv%c? %%I'acham

disulfide bonds. The length of a-helices A to F in human IL10 are 21, 8, 19, 20, 12 and 23
amino acids, respectively. Helices A to D of one monomer noncovalently interact with
helices E and F of a second monomer, forming a noncovalent V-shaped homodimer.

Functional areas have been mapped on the IL10 molecule. In the N-terminus, pre-helix A
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[0070] Human ILIOis 178 amno acids in length with an

18 am no acid signal sequence and a 160 am no acid
woradlooesisegnment and a nol ecul ar wei ght of appreXi/nsi0e9/¢49616

18 kDa (rnononer). Human ILI O contains no potentia

reSidl%Lb{}i?rg]u§S¥egI|8 oclgg(}/ {naré%)sggelfg? 1feallrnd nlo% & 1@1@&? 0 ln%tg,e gellx F
remdu\éh ﬁd) rl%2elt606ﬁled1até PRkocye Qé‘oret{&&ta!nd A6AGtaxieCi . USA 88:
contains four cysteine residues that form

t \[\Q071ht Calihhmwdtosazdpfassi & Koindade TRSH Tao@tShmmrogha CD14+ (but

not CBIROASTRY Ry b By KBl faag s bpadE sl g¢IR, Tl and

Th2 CINE- TREIBGMAR)) GRYabaiatdels, Iaetleart@ccﬁlambllfagasINK%@llﬁd@ﬁtﬂm
F of a second nonomer, form ng a noncoval ent V-shaped

cells, BoweBel((hap+ alFIbﬁ@tl%h%ﬂd @siagshifave been rmpped on the
I
SRS L, L AR AL B EEod o VERELESS
produttiort dre nﬁtwttehmaalus be helindreket ¢fest dle&ﬁtdald)y ab5ébsd:@(bells Additional
nmedi at e | eukocyte secr etl on and _chepotaxis. [QO0

[0071]
effectgah e Rn AR orE: wepidesd-101ineyced (ifel edgehematayiy, gn inhibition of
t
€D TL 8 PR 5 DL O R IR 0 R,
an inhiftiomnfiT Thi2 aﬁ@ztc-msT vie dcl-8 uphrageation, lamﬂ amonangelohef T cell

prohf%é{l?lg 2 ed; ma];r %@ g)jpoglﬁrgcag%érﬁ% é%/ﬁg“g.%%lols%qugtion (Akdis
et al. ngi S9mnti8ldgdifozal3igbservations of ILI O inhibition of
N-gamma producti on are now believed to be an

| ﬂgﬁﬁbcpneB ﬁ@l%ﬂ; Ikﬂémaataerﬂmtk]yf atbgebyyt dl@tmcsfunctlons In
A
coninf S PB4 LU RS RlOF B ebb B o

It is ba_héi/%ﬂ ltha€ MSIPOB/@D4DLIRVRAOES clabs SvithURPWRISSILAN ifitialek ddferentiation
production follow ng activation, an inhibition of T

and gromith. Mfhepilss-8 ivnat pBernR ki) Googerates moth, CRARL aninducing IgG1 and
10 SRR B B SR B LR AC GBI NPT g
effect§ Ok tli-g irducad JgR2 %ictlohrmﬂﬂdl()ogyrei@ﬁ at thd Hjme ¢fA07BindQedRlass
cells, ILIO ggg%% Eurrber of related, yet distinct
]

switclipg,dt feygrecs th Hd$ PECRia{ AT Felreomaifgenspd gpements BE
secretid?ld Ygss7/6 850 %t%@t‘_f%t% %glié Eregéh\é@ of 11019 ;?roﬁofe@ a%rna | k11 6Srmation

bel i eved t hat pronot es cl ass s t chi ng
from mbmbey B cbIB (Adetiagstuess alli 908y Blobi &1 6/8)and gr owt h V\hen

T L L R ity Bt
1ndu09§ Hlﬁﬁltm&"i‘efeﬁﬁ WREL QbcIfifg GM@M@W Lo, tkleh Q. hﬁﬁs effect may be

divergent effects on IL-4 induced IgE secretion.
autoctifid 45 101D $s lproessemtbeaeleaded by inmast ofllslihrat. Asauciedcecdfaspleiotrophic

chln reverses the effect; if i S present
natureafﬂe@rh%sg QRIS TS of N%@@ﬁeﬁ@@q@@l@@&k@glw -oand GM-CSF

produglfrgnwllg:wgﬁt ﬂ%}/ﬁﬁ@l‘fl&eg ik Runchén Bh REEQGE. ‘Iﬂlfl addeilcgl, nﬁ%@ﬁﬁ&s IL-2

i mat | on rom menmory B cells (Agémdtsu et

1nduca1 NK &9980lifBlatiod afd facilitatsy IFN-@ CFAptivbimt NI ebllspramed DIKIL-18. In
l.so t cells, ILIO

concefisifbdh i SRR e Gkl oD haisptiston Nk Ry Sk e (G oL, 1999,

Eur. JT¥m@nd|182$28€s). Thi s effect may be

[0075] IL10 has a pronounced anti-inflammatory impact on neutrophils. It inhibits
the secretion of the chemokines MIP-1a,, MIP-1f and IL-8, and blocks production of the

proinflammatory mediators IL-1 f and TNF-a. In addition, it decreases the ability of
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autocrine as ILIOis known to be rel eased by nmast
cells inrat. As evidence of its pleiotrophic nature,
WO R0100b3H$8 t he opposite effects on NK cells. Rar¢iBEUS1000049616
bl ocki ng TNF-a and GWt CSF production, ILIO actually
notes . this function on NK cell In (tion, it .
neutrgbila i PIRAWES SPSr9idhcfiidety R aieridi THEEN g ntibody-
depenti@fi:t'c'elht11§1t @ﬁot‘oﬁ&t? ey zﬁﬁd BBk NKa eI EP R dU¥EY cl@fndt&xlg-
. I'n concert w both IL-12 and/or 1L-18, ILI
pOSSlM}DtV@rﬁEX@Réf{VMKOS@@It L. chPO8 thux i (&ytt)lym@ Ostw &t 247). , 1999

760 Cul R 1P R 3L TEN g OBl OB Brpsesi

effectS nh |V¢Uuﬂc5aﬁéﬁﬁr ©R618bie @D PFH+ hhGophpaakiftesidMbiiat i epdit of
bl ocks production of the

DCGs. M@ﬂrmhaamhdﬁ@hmwm @S Peqraptigenaprgscpiipg gells, AL10 seems to
f r
decree?sg%dé éb?ﬂg f‘Dé’setB éﬁﬂlﬁga?%‘r'&usa%llggh?éfﬁ? n?’fﬁérlftgrpggélvﬁs\j HowIL10
acconﬁ’M&hermmsai a@blmtasbba&ade pethcetht lieehtlitd s coitOiDXR dativwe to MHC-
I LI O al so blocks IL-8 and f M.P-i nduced chermt axi s,

IT exprsgignit wwbead@mgukatﬂde%%n&d qf up-iepgtpied (Shaimga Gief-n k999, J.
t 2 §

i 165389002 470y < A0/ 21 AR 0 GRS up BNl bR

regula@mea{presslopr ®&el/€ DBbIplay sy opleay & q&tllfaﬁ&vaemnl &bi thims mblecule,

1110 i o R BN BB Ph G E o el BT i dagibcan
modutalﬁﬁn _?Q)lv&}e'v&y o8durPesth (DAY (‘IH:L‘PG ets o FE%JUL@ its %r@ésfﬂﬂb apk the

type cell's. How O acconplishes this is
reglonﬂh tﬂvela 1L 1Gmay hlock anmunpstimuatidnedyl in lémtatgdwelgﬁ@ans cell migration in

n Rel ative to can
respoff Pl et o PERRAP ot R nducea
DC maturatichQ8, thet nonhﬂll@ldﬁﬁ'blveﬂ- 6ERINZOR2 MICCRE 3@\$ﬁ-tregtﬂ>atlon and
B7-1/CD80, ILIOw Il either up-requlate or

CCR7dlmmge@upm @hHStbéoc{iﬁgﬁr &gt rgtentig@yo @B%CﬁRa;agd &Rey results in a
falluré 8% 19 E th 1%1%%5% n\éf"fl&fé TEQ ¥es{1f‘3 d§s (%‘Heq?c Itl!ra!t Qiﬂ Tot

i VO ved | p regulation an wn-Tegul at’i on.
stimulRey hagss tun efllr]rbﬁid (andyclicdr) pauviiflanmel atoast ¢Iﬁsﬁ10khﬂm&wi¢1but responding to

ccurs with (ILIOsgﬁmsto reduce its

them EpyRise Fotly 25&511\%@%@9 aVevel, ILIO may bl ock
3 Unrﬂ‘ﬂ)ﬁ’écg%@ 1Y 0'hadh Bhﬁlbﬁ%fltﬁ@ﬁﬁéﬁ}@@ éff&‘%%( | For example,

mgrafl on in response to proi anmmat ory cyt oki nes.
IL10 #etms toaleanetedpcd ¢dliGuibfaoe MBI @il ¢xpidsaionait abso- inhidbits &ld- 10C

o A b B TR PP e Wi
conjufdtRaKAGEM-OKE hthé ?h&féft}hﬁrbf e FHRphdgCRn@AREaEGROCD16+/cytotoxic

results in a failure of to mgrate to regional

VS. Clhb@bsIL IPradsorredudes mogogyric ﬁMﬁEH @01@@011 had 1wl |plr0dru1@tlon, while
te T c I S b a ]

prom S‘ln& 1y Tsleass | eséﬁr ?m ed7 it hou Cea(sapg?% rg To! 158
Hyaluﬁr@reeﬂh C‘aOcoﬁahecﬂive tlsﬁi}%nﬁl@hemﬂ MY RVUnowh:td %@)secr{:t@@ By InddBcytes in

rmnoil;/t es, ILI O has a nunber of docunented effects.
respoips§ o ehckhpl s mpy |hey essospasimnorianessin|cpll nuargsien qarticudaibyt tymer cell

|

metasi;\é'g% 'v&JheIeén gTBJgtﬁlﬁén%ﬁ%g? ﬂéol%]n.o St8 nﬁtgﬂjﬁ ctregl nr%lgratl%ﬁ tlﬁroﬁgrg&{tfeaggllular
spacemﬁessemagemmanm tion in conJ unction with M CSF, the

hen of the macro e is.not clear (i.e.
p ugtaa)lpégRl 1S a 9(P 1 ?(9 kDa, single-pass type I(transrnernbrane

glycoproteln that is expressed on a limited number of cell types (Liu et al., 1994, J. Immunol.
152:1821). Weak expression is seen in pancreas, skeletal muscle, brain, heart and kidney.

Placenta, lung, and liver showed intermediate levels of expression, while monocytes, B-cells,
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vs. CD16-). ILIO also reduces nonocyte GW CSF
secretion and I L-8 production, while pronoting IL-lra

WO 2010463818 Gesser et al ., 1997, Proc. Natl. AcapCT/B81009/049616
USA 94:14620). Hyal uronectin, a connective tissue

conponent, iS no nown to be. secreted b ytes in
lrge FEIanGE e B AL yFoh G 1S e Lk EoHs JAEY {156 cxpressed
proteifi$d 4 578 ShAbl@M prBRid e dtdiNs 4 PMBhineslcld ﬁ?ﬂa@?&ﬁcﬁfé?a 215 amino
wher e hyal uronectin is known to interrupt cell

acid emirgredtlap regidm, e 3§ rnene acid dlahsmembrepassgnieGz gsén 37 amling acid

cytoplepaia dortsi ¢ Phos b o Eu ool s it SmeiRtar rosiap anda

STAmmﬁﬁggde prisa JIAIK 4sestistiontesiod fwithed thelcyRpfashilid dorBiin (Kotenko
al ., 1994, J . I munol. 152:1821%. Weak expression is
ot al., 38K OnpogsandPRAST; Kntenket ailal i ROF) BMB &i 19:549¢ar tL14Rd binds
' . Pl (ﬂﬂgﬂ and liver showed internedi ate
huma#é@ﬁ%%&%ﬁﬁ%@%ﬁ%n, whi | e nonocytes, B-cells,|arge
g[@079| ain byp bodydiesenandindirpeddmsainx pf tdsdibelgburt evmbase Vi and
(Liu et al., 1994). The expressed protein is a 578
Vi doaing spesiil o et Ot oratn HlotiRdi ndn gertain egbodnends, dhe Vi and Vi
[ i 2 1 NQ:_Aaci a r i; :
dom T e h D 88 f Lt AR IS RN domains
contaiagigdsuck t\ap hias N alodwmurasi specifio doellalleinthvde, ANt lake nott lithged to, those

. . Wthin,t tracel | . region T ckj.n .
aiscloged & 05 B Befieioodeier G Rogroroy PRROTAL" Hifdhng domains
of thi§ ¥iseBE@S 'Hla%r A8y ItEHRLieA ,Occ%rlprﬁle-an 1290R1 OoeaS8R@ as shown, for
19: 2557; Kotenko et al., 1997, EMBO J . 16:5894).
examplg] ORSEQY HASNAUTH#Hanot k| ©wamanh thergef. ofn dther cdg®@dpments, there are

.[ 007 I n. so enbodi nent s, .hi ndi omai ns_of this. .
providgelo Pt iR B Ra e A ARA eote koL SRishitn e  Wpdigg domain
comptisds Q@ @kuéite lthdtORlat lcht 8084, AI18aseBHRIbMRBEDN0%, N 1845t ard, at least

domai ns are rodent %e. nouse, rat humani z

VL . , d,
92%, slcmuah. SERestHGe a0at DRt AIC@OREl s MO mpniges 9BH. o least
99%, ?}égtlé’a]@? 9?!.%%3'0'6?'a@§%a5s9%b%' chi@dal It&"aﬂ%ﬂ@étﬁ%ﬁ% sOHEn& §f SEQ D

mited’to, ose disclosed I n
NO:7#ppk itc ainion abidel 12c401 of SEQ [WSNQOTIB/ vhtrsd Apolypeptide binding

Bi ndi ng domai ns_ of this djsclosure my al so, or
doma]éllkt“é‘isﬁﬁtmg(éﬁ ,%@%F#ﬁ‘s@ﬂaﬁyr@r ect odomai n as shown,

for exanple, in SEQ ID NGO 745, or a fragnent thereof.

GITR RobMsisher enbodi ments, there are provided pol ypeptide
--ﬁr%arﬁg domai ns specific for ILI O wherein the binding

d60f80h dwagtaiis esbedizens ¢cpresdnadiseleswut provadsts palFeptades
t.Ieast.8.0/ at. | east 90? at éfﬁ?t 91%b.at | east 929 R
contaigng s binding 395 O'hPT 1¥aLY %&%a BEULS §s CARNYTRRE
signalBfe EREmpRASGIERY Yporddts IRARE bARitg &dmdifasiec9R%or AGITR or
| east 99.5%, or at |east 100%identical to an am no

GITResushgs g énmaneglogin yapaRe bradng domain iiderdy adivie dleereof (e.g., an
. -401 I ; i e pol ypeptide

antibe- (bl 5&3’0 SERCR NG LRI G ethaldl o, PO YPERLICE L y

t pE08apf GlédotHrtivgningdhd[t80)ectdadicatioatddeob@GlinRe alsé known as

the present disclosure, provides pg%yﬁegﬁjdes )
AITR it BPh Hgnsansprtnencyotcapins Bembeiriithe T NEreseptog seperfemily
(Noceﬁgﬁpétscﬁ., ((2'00?) EurCAimhiibE359 1%-—552 The cytoplasmic domain has
homology to the cytoplasmic domain of 4-1BB and CD27. GITR is expressed in peripheral

blood T cells, bone marrow, thymus, spleen, and lymph nodes, and is constitutively expressed
in CD4'CD25" regulatory T cells (Kwon et al., (2003) Exp. Mol. Med. 35:13). In addition, it

is constitutively expressed at low levels in natural killer (NK) cells and is induced upon
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signaling). Exenplary G TR agoni sts incl ude binding
domai ns specific for a QTR or G TRL, such as an

WO parodegiobul i n vari abl e bi ndi ng domai n or derPUEUB2089/049616
thereof (e.g. , an antibody, Fab, scFv, or the like),

s By LR JEIS HEE HOr SRR P o) PR k-0 hem.

283:882)R) is a type | transmenbrane protein and a menber
of ‘the TNF receptor superfam |y (Nocentini et al. '
( 2N$2) Eapresgon of Ghth ol inciazsed fqlﬁsmgg T Gbﬁetcuyftt@pl dstivation of

h | th t
GrTRGRHd) e BT s B R AT Bl B B Loty Bhaing
of GIERkd fs 1iRAIIEGITRIL BW, bebMYiBen toSBhERS EDAHG®2|5YéIEH&td’1}qd&$Is resistant
and is constitutivel % expressed in CD4+CD25+

to the bttt sffpety ot €PUsCP gelptogy T cell®003) Exp. Mol. Med.

SRR, IR LGRR I b BRI R b PEATS SfhiR s

long v\mﬂom piddintd dadhbleoulbyweighhe20TidDd. Thd@pél&memhbﬂimlebgaﬂd'etght of 25-
- 15 (Liu et al (2008) J. . Biol. Chem 283:8202).
28 kqao@szqgeﬁ%roégbicew gong is |eﬁEfF§93§é‘HaIftkﬂersﬁ1§tmg cells (APC)
and is bétltﬁt‘f\télﬁl’_@%ﬂr%ﬁd ﬁcﬁdrﬂﬂltd 119 VgnTé%dSﬁ’l@H{ﬂ' KAl ?@ocentlm ct al.
e ector ynphocytes an u ates regulato
Ibid). dt isi not thoweBem dxprgssod uﬁeﬁﬁlg@f stmlatecgarcdllﬁBT &I lhws d:repenpheral
bl dshovvn t.o reﬂder CD4 CD25 effector T cells resistant to
ood MEUOPHElEH €Uy ef fects of CD4 CD25+ regul atory T
ceddsay @O @TR@I@L éﬂé@h&@e@ﬁkﬁodzrﬂoﬂnér}é% rédistance to tumors

nmenbr ane protein. am no acids long with
and leen!fectn@d (Mokegnl atralvvéu@htsp@clﬁzaibk e, antikEl B p@m@ieml ahntibody
ar . weight of 25-,.28 S _Su
DTA- govgl S gﬁg Y1) %9 1 ﬁlgbltéeg;ﬁﬁtzory T &% 16 rdggeéléiant S ggrﬁ:ﬁl%%%l(f) enhance T cell
respoi¥e® S Rbhinigraidhlof ARC)n afiek inducdBld thblbhotgh yuroeREjessad GITR
in human unbilical vein endothelial cells (Nocentini
is alsqeinvalved jrpgudgimnpyneyigflapmatory pogesses @dyegslaiss lqukoedst i ng

t [
extraia®ly BHTRLEHids GHPdocRab B ionhiBRD o AaPEHIED Bl
conditi@s, dénatisdepositioe rabe foe GHERrie $nfkinanaeont o t unors and
viral infection Nocentini et al., jbid). .
s;[)@i }i @mrpe e{nizeélgr?prs E m%ﬂ%ﬁ%ﬁw%w? comptise Vi and
Vi dd/f‘ﬁ'cﬁnsc'lg id @orJ Q@I@Rt of %%i"ﬁﬁﬁ)r Vin ce‘f’t%iﬂ eﬁﬁ@dﬁﬁ{éﬁ@ the Vi and Vi

suppressi on and enhance T cell responses.
domaifd mranicsientatei gonmotise Diad), humanized eoribniduo e ExBmpbesna] tamding domains

conteip{itush S, P daei sy oifo A8 OO neh Ge L Bt ag mgt limited to, those

disclok&MKO0 S trRyt@x Ve R IIbickdohRd. UL 6€7/609%7P9A 1. Binding domains
decreased sensitivity to infl ammtg}by@| sease

of thixdinelpsiire ﬁ@y ajlsedprcaltarragivalyp egnprisgea tepd@nair (¢-g. amino acids

74- 18'(]1nfl %t%?s%lo&?lgi’ dd§8§ Té@rﬁ% Sé\ﬂ@%@)n(ar Q/Lragrr}%gt thercof. In

furthes Qﬂﬂdoﬁirﬁ‘erﬁ@ rthére Grd Provided EbiRptidenbifding alofains spemﬁc for GITR,
enmbodi ments, the VH and VL domai ns_are rodent

whergigp theebingipg )domﬁ@n%)ﬁmpz&s a §pqusDFRathat B Agssie80’f atdfsfﬁgﬁﬁé at least
90%, t@?ty thl%éét 194 SIHER 9?/(%' aNdas 34?0%' 9§%?%{1 h&G okOF at least

are no Imte
97%, at least 98%, at least 99%, at least 99.5% , or at least 100% 1dent1cal to amino acids 74-

181 of SEQ ID NO:746, wherein the polypeptide binding domain binds to GITR and

increases the activity thereof.
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di scl osed in US Patent Application Publication no. US
2007/ 00987 19Al. Binding domains of this disclosure

woresaoad3e8 or alternatively, conprise a G TRL PCT/US2009/049616
ectodomain (e.g. am no acids 74-181 of Genbank

écce33|on NP 005083.2 (SEQ I D NO 746) or a fragnent
VEG WS 1y furt her enbodi nents, there are provided
PPIOSBE P S&ta BHAAMIRRRANS e &is.fslbﬁirg Efovge-glﬁol%@ Rish

the binding domain conprises a sequence t is a
containgrgst bigdig region ela@tmegg that gta VE&Etang@onisaf. el @atg inh@ioy EGF

signalggg% g%lplglélos/ Eg%oj'nf } ﬁg lu€e7la/m8a3t %glog/is SB%“& 1C gqr a VEGF or
VEGHER$ticiO8%n 1ﬁffmdn%§ﬁdbu919 vBfable Bindidk dofRst ol ticteRte6f{e.g., an
to amino acids 7 181 of SEQ I D NO 746, wherein the
antlboé‘(‘}il Fihepelivaer thenidichgr a0l iR brdiadoreainGl TR and i ncreases
s R

consepelhpajptinkei goipadtainrgda pbtdmd emtg)thmgl CH’BI—@pecCﬁl;ﬂfmtﬂgen that
that, i s a.VEG: ant agoni st (i i nhi bit

plays & icHHeal irplgyn ansiesrsrHs 9116\/@@113&?@@16 r@r%ﬁ & 4. r(%‘PQYa é’IQSrMeﬁl@me

61T B0 e, oy VG VSRR g o

arc cstdmginkiof aﬁgiog&:n,esm,rsualm as inudgﬁ;llul-'fmlﬁla smﬂuz(, abllembtaensl (imkiggption),

or a VEGFR2 ectodo 008 scular endot hel i al
DS g R T RO kR cq Tt S LT RS scular

permcaBiRES M@Eﬁoﬁ%’f@g EITE Sre QliVIGQRLRIUEH Bwé ﬁ%haafﬂﬁftﬁ fktceptor tyrosine
endot helial cell-specific mtogen that plays

kinasesy narndalVE@H ecceproenigl\dgelrR b and 2y Bl W@@h@sa majnleexpressed
mendsoﬂ%?% lce 2007) PLOS Medicine 6:1 101-1 116). VEGF
&eS Vari ous intracel | ul ar si gnaling and

p I[mmspl VHGFA &SPQOEES friRin fbeis a9Saivdiradr Ifrked by disulfide bonds.
i ogenesi s, such as intracellular Ca2+ infl ux,

Itis aléﬁ arihsteradigenyitb RIGE eAfrwedyomlisngsAdH R sgfemA results in
vanol%%dfxﬁ%so Rx%mh%agbl{@?%# 1?? e@fg@% @fﬂ‘ifﬁi‘li’# 1 IO aﬁ&‘ YEGF206,

vascu per meabl |o ogdi ¢ fects are
in huredriseintl adE(E]thmEGR/]m lan@ NWEGH 18811k ynicee Sepdioy oft genosdatle

. kinases, nanely VEGF re tors 1 (VEGFR ) and. 2
engm%%?ﬁ@)exprmw% OBl @R lsef@amégéléa feithat aifdek Frafqrays have
I t
dlstlnﬁ(e;}e{ Somd Q\C@I%%&ﬂ{gg@@s insv e@%lgﬁrélgﬁt‘%%ntﬁ fﬁncttf?)ﬁ as keSidene (j:d by

di mer y dIS flde I's al so foun
tissucaspedit ensvdlamdefcvs tmthitbdRiceAllthe MG T 1sefespisidesiphay doffervi@s in

T VTN MO I
not VEGF@@@bi%ﬁﬁ!lg\{g%drgﬁlhnyggﬂéﬁraﬁh%lfygg'ﬂlg &lififdreifial Bffinity to heparan

St udi es of "genetical l %Bﬂeere m ce expressing only
sulfat@ Py i8 gt binding ‘tQ:‘dE and ST, siehoparen sirfage can mediate
the b1 SE% FH%&&%?EU\% qlg? 8?1 ﬁ]tee%el %@%‘ S%V eneirrenléo?%vaf%e%grlmaarl binding to

heparird S8f€ IS p&irted €o \eas edidlifercie VB Sadtions, s eding edothidnal cell
VEGE i sof orns displ ay dlfferences in their biochem ca

survivgh ggesiqneand viapeulydiraitg hrfemessionr H@TWE@ 16 ppd VEGEIEE bind
hepar%ﬁ%l%@%?agﬁlgg[g% glttla}{g %1%/0 eglr en!tn@ gflegp%]p?\‘?ﬁ %elréa@SVEGFUO
does rive pardaeparan sulfate, and is freely diffusible.

[0089] The VEGF isoforms display tissue-specific patterns of expression. The
VEGF189, VEGF-165 and VEGF-121 isoforms are widely expressed, whereas the VEGF206
and VEGF-145 are uncommon. Its expression is regulated by growth factors, cytokines,

gonadotropins, nitric oxide, hypoxia, hypoglycemia and oncogenic mutations.
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sulfate is inportant in their binding to VEGFR and
VEGF2, as heparan sulfate can nedi ate the binding and

W@ e@nsesats vati on of these receptors. Further moP&l/US2009/049616
differential binding to heparan sulfate is reported to

I 0 rent VE jons, including endothelia
c ‘?q%l uF3F€ FSIC%&%Q%@ B T RRE HIOSFCSHPR A A TOPIHE T cglator of
angioBHelis YEShrot64 cﬁf’ﬁ@’rtﬁ{ggﬁe\ﬂ‘ %@plhhﬁ‘&) ft&ﬂ@f&ﬂlsﬁﬂé HRbLE vessels. Tumor
maki ng them parti al or fully cell-bound
growth esipghlyi dept ent/\mfrhea N EERuIREs @oe@quhelb@\m Vh@phirlaatlon
ul fate is freel di ffus
VEGE $isk- S 1B Bt oLl s HulpiF pPeeisen Rl Rbs Hftin 5W¥ral clinical

specirB&i RSiSEPRom WreasVitih, £9, oviEsAcant&B. TRds, WEGEEoniddbf VEGF can
isofornms are widely expressed wher eas the VEGF206 and

offectiygtyrpreveps tumer gipw Brireweh incomplgie bloor oRssekforagiigrat BaGEgxerts
its effggtg gﬁ Qn%o@l?etlﬁ[ g‘ells%f tal%lé a@rqf?e mddd ngé}tl{sqgllegs% bﬂtflgr Ells such as

ma an
turnormetla,tdr @nsn {uﬁ@&ﬁie ri[alﬁﬁlef: ina‘SEGE grodwalig: @fdotl’E@l defls.t VEBGIF binds to
ogreSS|on is as a positive reg ul at or of
its Coewgq s VECE R (ghodewsd a5t Lildpny hgFRéwrleakiarmps BBR or
FLKJ%zﬁH’ RES ﬁhﬁf]@@PQ'ood vessels. Tumor growth is highly
epen en bility of tunors to induce their own
v {80901 aMELGHE emessMEGﬁ thexquiu s s cadhtypa spdeefenandap oontedlet at many
nunber .of. ncer eII l.i.nes din several clinica
levelsg 1@

FReSEDeR [y g tafigmn e dsuRregyptgd i tumogs R vaHous pathologic

states C ARE B the b@ﬂ&ara%&trﬁg@ E‘t‘u%ﬁh ef V\E‘E@:tréiﬁ&lﬁfd‘n‘% h&éﬁ(ﬁ(lley which acts by
prevent tunor growh through i nconpl ete bl ood vessel

stabilizatioreef theyhypeRGFindneibtefa¢tos I efphe CHE lov) trenstoiptien fagtor. Hypoxic

s, b
S T RN e
expreésiorMEGRREOBY 6ihaBgeRd Rt ald 6eblises iNEERnBIGHSI , 1106,iT1-$,

nate receptors VEGFR (al so known as FLTl), VEGFR2
PDGH, 4] ai%ak%m 44 TiKBRY o fn midiion, VaHeF prenipssisiniip alsa stimppfer by

phyméa(l)?c%:% Wi ﬁsﬂ RN bv?tﬂ olng 8{1%?V99‘%st0f1gv rfffil {‘o %&Bg the Kruppel

specifrc andS's control many
like fatctairi?s cAngdydioot the IBGINsloatotemeveastnirsy Mqu@tHnahletdansarlptlon

tunors and in various pathol tates. One o he
factorggsponging plgpeats; %fe‘?ﬂhlgl% sensral g W\Mﬁa‘i@rbgﬁ% EWP‘&?EG(H{OF gxample
EGF M%F%l L J}‘ia@l‘?et SP Ps Il%pile dd@dnkon of the
hypoxi a- |ndu0|b e factor- 1 alpha (HF | a)

t [G092¢E r Mutnitmms bt MEGHapoki momeguhatviegningforMEGroadsses in vivo,

angiog g phd BTG ect R BB s GRS e Mty Hgodmbhmphatic
Vesselg rﬁ% Brefé%‘fsiti@ﬂ'gila%%t&%t %@e@ﬁsealy n crh@{s@w&cek&%cam&lh@nomal

I n addition,
processewf ewrdels%@h@g; qvgrl@n ﬁﬂhcsxlarrd@lvelpememty ergdw@t@an gfortbasd
pathofpg olgrlog ?Sisgsru{%] gsh ﬁl‘gl\lllm%]%am’lllg%] ?&g t I \é?thﬁ{lsa %}S]d? qoh ttllél’(l)lglf growth. A
newlyt identMizdspREOvmiagl of EEEE| WEGEN ﬁS‘tQﬁi‘iﬁdstLﬂQt%@EH haﬁﬂe an inhibitory

transcription factor responsive el enents, of which
cffect ga\pagecisatshmyBhansingchens sptielpgd math lymph nedamstastasigand

concel BRe it HORPE R AR Ear T a1y promote tap very

I 093] aMEGH aarstssard mediated bydigi-off@ite s¢cep@n dyrosine kinases
cxproag Do e b cBdothtial s bt sre! TEFRY (rie') Bt VEGRRS (e
1/KDR), which are mainly expressed by blood vessel endothelial cells and VEGFR-3 (Flt-4)
expressed in lymphatic endothelial cells. These receptors are characterized by seven

extracellular immunoglobulin-like domains, which bind the growth factor, followed by a
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vessel s from pre-existing vascul ature, respectively.
These processes control the normal processes of wound

wheabioesy18 ovari an- follicular devel opment, endPeEUS1009049616
growm h and pat hol ogi cal processes such as

. . retinopathies, rheumatoid arthritis and solid .tunor
Slngled?ﬂﬁgﬁge APRENS PR ARY £ |081&869i?p 1131@%@&3]@5‘%056@ domam
interrdfeld byl 8 RMrasd ﬁs&@%ﬁéﬁa&ee & hbQ ReMRoRArd tﬁ&h@l@&r&zﬁﬁéﬁ%ﬁﬁ once

on angi ogenesi s. Lynphangi ogenesis is correlated wth
actlvaltqddwhhga@délm’en@slt@ashmelamndamgngowmhdsphpaflatm This step
hatic.s em 093],. VEGF ctiv'ti s are nedj at ed
enhangtVTRE B4l Bh 1 ooplb i irory st Vo Bk PR
phospRbiylERini|tierh Bn § hekdstle reglih&. These are: VEGFR-|
(FI't-1) and VEGFR-2 (Fl k- 1/KDR), which are mainly
e X194k s The MEGi-sase/egpad rocenis sigapking systen plagmkey role in
t
vaseul e i o BYRER 5P Eftolily boHTRIBNS JUEY AFARY infection
the inexdctiag elifhudxatcdl i vagl Do protinl sckds thosmhbms:, angluigeiesiy in&K aposi's
the gromh factor, followed by asingle
Sm‘“ﬁ%#ﬁF@ﬁe spanni ng region and a conserved intracellul ar
6@%] n%lﬂﬁbﬁéﬁQE@ﬁ'%&k tbr\}@(ﬁF}QPt\?E'GP?{z aNHJ' DESEN §ei main
quence se receptors are thensel ves ‘enzyne
signalurg:recaxtdm "] aheedldbghehulgamN’Elﬁ}ERﬂ n‘@EGFRéjoekd»ng&atm the facmmdy of

under go auto hor Thj s st enhances, th
recepigR AEeTs Lt bR SRt DAt gty ARt I ATEAaLfidyation of the
tyr051ﬁ@kﬂ§§e %s@&ﬁg%pl%épﬁ&gﬁa%ﬁ oY Eﬁciﬂ&yﬁd@ﬁf@r@ﬁdﬁ%ﬁ'tﬁé ytoplasmic
tyrosi ne residues 94] The VEGF- ki nase

tail, whiiqhain dum@@rpot@se d@qurrgaM sn@laé frensdnvipi a}OéecalldseW F@FR2 isn
resporbsi?clﬁgogﬁn tlaf 1\1/yge mg gggﬁl{gg {V%tr ! \?/pd&lplegﬁgtﬁ%lhaé As. Following the
bindidd$feVEGF it® WEUHRRY, QDEGPaﬁl@hﬂaték @6 cPbtebn padlifRbaGE strvaRe Whesion,
t o enhance angi ogenesis in Kaposi's sarconm |esions
migrafigngspillart mewgﬁgemz@s widrgae expremsERn cndojimeiakocl NAREGHR 1 has a

s
relari QAR 1 VEQRBB IR LERGRNID cbftphidl o VEGPRS since
its knfa&f:ﬁmtvay 14 J0-6dd hess Kianalse of VBGFRI AreMECdel oell igss express both
I merization and étlvatlon of the tyro;

VEGWH% & VEGI reeptay YROBR&shRhEFREatdmRBE Bpeeaf stpeic & ﬂéeve shown
that VIBOPOSIE afnea%'t(%‘ﬁé Ig?&x/ﬁlréﬁd %MIIV%II 20 St REGF r@{% fol-c u ressmg

turn pronotes docking of signal transducing
tumor\det-Rowsvarethp (Imxhduhﬁn by whicl VE&IF medistegthalsurvival of turnor cells

transduct i .pat h S W thi lial cells.
needsy i BT HAN BFRACHGE Sl veR PO eR B TR 6 s
I {6098f f a8thsu@NVEGHR1fiSERb eRptesssH by icH@dtheld BER (BT, it is believed
m gration, capillary norphogenesis, and gene
to act @)zlmaélgsiognodqiatg Ydise $1g1|1altr,1g| |1\§1t0g@’g®;9|ch¢mgtaals cell survival and
o Wb A0S BRI AL g e

mitogagit |Sig|nEMs hlﬁiul&i lf)}ﬂhdilvhﬁ&i;oit ﬂha Raf-hadk-Bik IME%Z thE gast
cancer cell |ines express bhoth VEG- and the

antiapoposis cheets wbarmotympmromedigied NRPISK/AkE éc‘ﬁtvag@ru dYE@F binding to
VEGﬂ‘I@\é%Js% stu'i‘ é‘étwygg%%géra?ﬁn inQULREH 5&%@5&@4 Hnlgferclgles

sur Vi va act or recept or-expressi ng
involvedlih angibjganevie, rln atPigKmea MapntﬂHnMaMr CApAEGOMRGh gsessed in
ViV
endotheqlal celﬂs VE FR- is alfso {oun(? n haernatopmetlc stem cells, where it increases
their survival, and in retinal progenitor cells, where it plays a critical role in neurogenesis and

vasculogenesis.
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needs to be investigated in depth (Lee et al, 2007,
PLOS Medicine 6 : 1101-1 116). [0096] Although VEG-RI

w0 g018l08331&xpressed by endothelial cells (EC), PET/US2009/049616
believed to act primarily to nodul ate VEGFR2

Si [ . Mtogepesi s, taxi s, .ce surviva
IL@%L 5oy g lﬁﬁ%ﬁso@y&agﬁgwaw 98 ﬁ}l%ﬂlS@@W% C%P@ﬂsedVH and
V. dofBiirdd! s}éeéfﬁg fH-S0EQY oY EFHRSER?. Tﬁﬁce‘ﬂ@afn"&%d@m@ﬂtg B Vi;Snd Vi,
i nduced by activation of the Raf-Mek-Erk pathwa
domaink |ateer0t1¢té (agt naqmlefptr@tb ihenenized o hanmanc Feamplex o§ biadmg domains
Akt act

contalgglé._s'l_% ]gq/él Ldomals s]pﬁmlg I ??rvgﬁpg r%ncg-]: debéndI n(ﬁot limited to, those

disclok&i @IS P&enﬁmplﬁ{&aﬁérﬁP@ﬂﬁﬁﬁanﬁb s eg0/@ist 106521 VBﬁldllrfg domains
angi ogenesis, in a PBK/ Akt dependent manner.

of this digpHiEs Mgy alepr ersdiseativelynepmaniseiadl EGBR2 §Ct0dﬁEGﬂR($eb genbank
t
Acce? ﬁ?&é@é?%ﬁiﬁp éﬁgﬁ?m Z%l’% dr% df?agﬁf{@ni: ﬁlelre% ﬂ{‘%ﬂgﬁﬂ e{ﬁg‘t}odlments,
there ﬁl@|p|r@v1d6ﬁn&ﬂﬂodptld@bﬁjdﬁlgaioﬁfahﬁsl spadific tﬁdyréJ]EGFn\ehffregel‘i@Bﬂnélng
and vascul ogenesi s. [ sone enbodi nents

domaigieRsise Sqqﬁﬁlscedh%fr @éeﬁSéS%nﬁrl?@éS% %tr%%ﬁswo%soﬁéwgg 1%, at

least %?ﬁca!tﬁéagt §3‘%, a"{‘he\égc@i%) Fat ?eagéEgg/Rzat 1B det, ) st 97%, at least 98%, at
odi ment's, H and VL domai ns are rodent (€.g.

least Bt 1eastaﬁ9)5%hunw1e%e d00% nddmtnazirto aEmampj md sdfqubnaedif S@Q ID

[ i ni h VH an for
N7 e e b e Pl Sihen ot bideh o e haud Mt B bffvio
thmedﬂﬂ US Patent Application Publication no. US 2007/0 141

065 Bi ndi ng domai ns of this disclosure may al so,

or alternatively, conprise a VEGFR2 ectodonai n (see,
w@&:cessi on NP 002244.1, SEQ ID NQ 747) or a

fr nt th reof n further 0 inents,. here are
T e AR AR AR BEiqe gopgrpiides
contal\l{ﬁig: a bﬁ’i@lﬁ %gioﬂ Bﬁdd?ﬁaﬁ{»ﬂ kg domRER aﬁt‘ﬁ@&’ﬁbts(?é SanSiRRBRNM o
Is al least 80% at |east 85% l'east 90% at
agndheasExgmpmnaTNFeaBmg@ﬁm$namukdmmhnga@mmasﬂkﬂ&kﬂbgd%NFa such
0, 0, 0,
as an G onla Shri§e TNy ditedin Shauit o eklorfgs £ disipngy. Fab.
scFv, b@'ﬁi@tlik@)ibrECTI\&"RI%Fmlee&oé&ﬁMﬁnce of SEQ I'D NO 747,
wherein the Rklypeptlde bi ndi ng domai n binds to VEG-

at@P%%hhillvmos Neprosiadiartor Rycetpmr( R) TNFavanbagefrihe tumor necrosis
factor r?ce\}/)%]& éuperf; rn1 ale ntrcli 1%@126 rgcelli) a| us nlémoa eses?%,] gacrtOZr;(!x gﬁ{f (?) also

knowﬂl ayreDN20 bat:achsaal Mm& ago Rhusdnt{ of t8is,cyGokind rabdpddri TNFR1 and
TNFa si gnal i ng) | ary TNFaanta?onists i ncl ude

TNFRg, (el ad@?ﬁmf%anw& %b éedeptorh TNFRT (Gertiankgoggpsion no.

P NGHL 00 o Qbuled ek 61 Db s 5 & SIS I L Seferred t
N BN B SR BB Tt el o
as p>r Ad NINEBbmain tHaUmRR watsod amTNF a[tﬂlﬁlﬁﬂg ddmamrin Neaigadessd fusion

JFact or Recept.or (. er of the r
proteife BrlgEHa 4 S0V afrll?c@ﬁ ol | CPUSHTE T Genbank
acces&@&ﬁ‘@tﬁl‘ 009057 ORasNERbREhIS FEShOSr BOINPRD aﬁ&h%@th'éfé@éﬁ‘é
CD120 or cachectin. There are two variants of th
sometuycxﬂefqn@drt@ eepiorA TINERoramd that may be used as a TNFa blndlng domain
in the disclosed fusion proteins is located at amino acids 40-141 of the TNFR2 sequence.
[00100] A majority of cell types and tissues appear to express both TNF receptors.
Both exist in cell surface as well as soluble forms and both are active in signal transduction,

although they are able to mediate distinct cellular responses. TNFR1 appears to be

responsible for signaling most TNF responses. Among other activities, TNFR2 stimulates
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TNFR2, (CD120a receptor and CD120b receptor). TNFR

(Genbank accession no. NP 001056.1) has a nol ecul ar
woweiigiesies about 55 KD and is therefore soneti PEBEUS2009/049616

referred to as p55. A TNFR donein that may be used as

a TNFabi ndi ng donai di scl osed f rote
thymy o SR B R e b NEeT g i S ascorope TNGH R the Sitifing of
respo%%gﬂﬁﬂﬁﬁl IEMF fRd bFamrank Wb)@i@lt o. NP 001057.1)

has a nol'ecul ar wei ght of about D and is therefore

s G001 hNF afteganésts, soctass pRETNK antlbﬁzdldarmn positiaelyrediect various

) be .used

inflaniga i CouRBicend of o FORAL ATt A ip ™G Feagrates for e

treatrici€ ol R aford ugnGEs, (rORLOBscAe, [dst r% Hbn@gltls, boRREC arthritis,
and tissues appear to express bot receptors. Both

plaqu@loscs‘taswn agellcergtive aqletwasRmmly,a@rlsmmﬂbqieéwﬁm ofsthaAdNFa. inhibitor

active in si naI transducti an tho t he y
etaner&?%t S?ﬂ g)e?“o W aPe 8‘% |SP1‘@P?°61& "l le?tésBBE %%lﬂe discase
(TobiRiPR &R &rds8 (DI BIMO Nk} £8:2 PR 6SGHRRA] (2 %\IOQS)'[DNeuPaﬂEﬂammatlon 5:3-

responses. Anpng ot her activities,
6). stimul atesthynocyte proliferation, activates NF-kb,

l L Rl. 4.0 i an i . . .
n(g()lg% %‘%c&% %t??{@f\/lf@% %gl%ipfés%#éggo%anon, biological
activigast anﬁrfbutedltb SFN H ﬁElﬁ@&]mdﬂ‘dﬁoﬂ of p@oinflamsatay chitoRimes such as
anti-TNF anti bodi es, can_positively affect variou

interlqukins4 Hnel %ﬂd;ﬁ EBRICEMSROT | ekpes AHpTaEOn K et niathelial layer
perrnéaﬁﬁif u§ rrgﬁ &sfoﬂ%f L ds R\ ﬁl@&ﬁés gféndBﬁl%hﬁlr ﬁ% IR euRdcytes,

art rtis, s di'sease, 0si ng
activasipo nﬂyd:utltomhl,l apd emsuaiphd famdtionaltdcgyity| mnlmaop sﬁaauz&splw,se reactants
nd.ul cerative c |ItlS ecent | er|s dellver%
and ofBE" lygs PRAES1 a8 AT A5 Gf~ it e BdngZ¥Ies BY hethanpyocstes

and/of &HABRCSHEPt OB i N patlents Mﬁth Al zhei nmer' s di sease
(Tobi nick and Gross (2008) BMC Neural . 8:27-36;
GLOF103 h If s@asymbodimpetsy whdihi dovmains oh thlsdlsclowre C@I@mm‘]’H and

v ot hedtfie 5 S G s b ad A8 be Pan vy dohingere

humah NEkatBles bMstHEhE @Bmafns @b@rainﬁﬁg QUFABLOI Y daKdiRESHesiie For TNF o
as interleukins (IL) 1 and 6, enhancenent of |eukocyte

include; btz oot lsyitadrier e disslessd an HSI Rasgnt Applieation Pubhgationmy. US

2007 AR L SRR ATBLERA B OGRL orc

TNFlEO&S:ItdﬂDﬂfMﬂ (stes I@‘dnbﬁxﬂaAccﬁb@ilDN NPy 00103dLiG SEQ’IIDJN(EMQD er a fragrnent
hase reactants and other |iver proteins,

thereqt YENERG P%@ﬂ?@%ﬁ%@f@@%&f@@ﬁl%@;ﬂ@d@%éﬁ%@ 15N0:748)
ora f% L thGRON Qe ] ?ﬁ(% Ef\@ﬁg %@Jodbﬁlaﬁ@% RIDAHITR /ISP, entL

dlng domai ns o i scl osure conprise VH an
Applicksioai Bublispgmaitoi USF20070TPRFA]. Imfuctbert anbodembgslithentss, provided
nd VL donal re human les of bi.nding
polyp%ﬁ&\éﬁ%ﬁ%ﬁ?raw FRfC HFgmyh?fLena@EEmén% drapgin cRmpes a
sequef{é\éﬁﬁaﬂ 1961 ugle ’SODU bt REE 859L a ulb?gt 664, LO%eadt @?‘% alk2Ebo8ek lcast

S Pat ent plication’ cat ' on no.
93%, Zﬂea?s/t 02%9 Sﬂlaast Iﬁ%d atrigaw 0681 aslcast 9T Y1 st 1dass 98%3 arleasrfi§o, at least

SR N N TEL T

where‘"fh {38 BRbtide binding domain binds to TNFq and inhibits the activity thereof.

HGF Antagonists

[00104] As noted above, in certain embodiments the present disclosure provides

polypeptides containing a binding region or domain that is a HGF antagonist (i.e., can inhibit
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thereof, or a TNFR2 ectodonmain (see, Genbank Accession

NP OOL057.1, SEQ ID NO 748) or a fragnent thereof.
WaNHR00Hm] TNFR2 ect odomai ns are descri bed i n RSI/P810891049616

Application Publication no. US 2007/ 0128177. In

furthe nbo [ t her.e ar de eptid
HGF Hhiiihay EOmang HOE snkEahiss o PdRe febainy RERiialar gGF.
such Q%@hﬂl&@/@ﬂbhﬁ?%&b@lﬁﬁ@lﬂ% QohA{or &r@&t&e@ﬁ@&ofgg)@ . adlantibody,
| east 859 | east 90% at least 91% at |east 92% '
Fab, sgf'v, Ioealmlll@:!%r agt-Metegtod @iy onsub-damsain d8960f4¢e.gl, edsma domain, a
96Y% st 97% east 98% at | east 99% at
PSI d?rg% t0r9t§)t% /Oma18§ %?%{[egst 100% i dentical to an am no

31?0(1105]3%8 8sifd kiREER reE2 D cZHBt Qllso hwnWR el Ehdpatddfte growth
pept i dgﬁbl ndi ng dorraﬂl% bi ndg t o TNFaand |dr?h| bI?tt sg

factorgh@pmt HGERy b@q«?eaieelmator;@ grow AdaetpstiGos eoapf itsligradeds

acnvegdﬁhgl‘ég aléésﬂ]oé'gﬂ%{/ %@'p |Sges Y Oﬂr{fyggeﬁleéﬁbgndo{)s%ﬁe%&?aﬁ“ ?&L&ﬁ %"f %hese

proce@h@ﬂ&bﬂs tﬂlhﬁimaitesframhﬁ'ghaﬁtlﬁg cmlssﬂnd Ehteethe m@iﬂistréd’m bIﬂ ﬂH@F
gnal i ng). ant agani sts .j.ncl ude bindin

blood%i%m ﬁsl\’I%tp]é‘éP‘fqdd’r?té?Uoél frger apQpieds ard alityipgryy !WHC%Orage-
mdepé&ﬁfehﬁﬁh@wep hﬁ@dvﬂge Q0B QurOive ARE t}@i é%/tﬁavta&% ‘fo?éhél%tegand

an anti oy, Fa sckv, or t I’ Ke or a c-M
eventgdlyatiferentmtor Itsmﬂsufdmpmlrm Meerseoﬁol(zei Q. the pacSami eplthellal-

domai a. PSI domai ot h domai ns. t)
meserfcGgteB ey ROSTHEC i helBe et or nine e bhengsstgpe and
migraf®StoWRl 18 RHHLREYFER KMy hAA ISatd ﬁl@@@éo%ﬁtltu{écﬁﬁge 1thehal layer.
because hepat ocyte gr ovvt?; factor (HGF) is one If)
| {YHAEE Hovwevers wihge cddetiin gortsheltlwekyrmtlvmdn cte%eﬁélg eepressmg it
enbr yogenes re
becorf BRYEREDE 3 rilalib ST BN Sivieh et g REFmonpygicd to
occur ®ftrRlltipleendeh@asas. r EdMobtitobdigorbis @Oéiséxfp@@mon of the receptor, which
c- Met -1 nduced protectl on from apoptosis and ability to
occur@aweﬁwt ahc-Afe¢ Booayen Hirepern et InpriNstraldnmeny).tnbancefl csWer
t a
transch@tlg f,[e% %ﬁétkeerrcénﬁg %’ ant%ge(,orr ?}’4&?}@% gtaté\%?egf tgefngérﬂ;tﬁ)l{}b rAqlothelr
mechdnism hnoedies 0-Mérezepe stmsl&abeﬂtewiohh ﬁicihﬂhr[@pcﬁﬂtﬂhymbns (e. g.,in
transi 1i| on en epitheli c(ghl S ad cent to the
hereditayy prpiliget iBH CatHmRpS: %h%@iﬁeo %Paﬁacs Pecargieines. ppgadic
] t I I |
P R B B L PR ERRRS oM frcinomas)
and Chronmmmalttrasmelbyatms i Yat swbther neechalisis ihples Sd‘i/lntgstnubtural

ri genic met astati c. stitutive.c- Met

slera G VGR PR R SO HOTIGL Par e o PERBL e PRl thegFesursor
proteilB&RRAAbShat prBEnIRTEp e LITRIY chdlaQAEATdORHESS MMhOfeckPtBr (e.g.,

reces'[iztor whi ch occurs as a result of c-Met gene
in mu Eleteatunemis St another rleastison & HGEmp@)denemmm@aracrme
activafion. artagr?nn Se%:crﬁl t10I Or;lnlbn dounqed tg%l o1tchle en Cr% %nesf ab rmal HGF

IBox AN VX R P ONEEPT PO AN e e h S h rOn

produttied Wﬁ%s&cﬁ»ﬁhalgﬁnﬁ Atitoughdicivaddit €icatd Wi tumok ualsra@erranﬂy

poi nt mnutati ons éﬂﬁ g. , in hereditary papillary renal
expregsigichatl fadet aadiH éfogj RepRosE eI, Hhabeamypsiionis, gliomas and

| 0

carcirBRAL BRI (AABId, bRAK N CRTAIDR BRSNS M activarion cag also be
causcdibd tr@hsra@ﬁmmmﬂy dt]ne:tmlsdmh:raﬁe @osptor¥ €. ga ROMNEGreloptor Saimily

[ str

ncl y ctural
members, FA % and B plexms) ee C%rso et al., TRENDS Mol. Med. 11:284 (2005).
[00107] Anti-cancer strategies targeting the c-Met signaling pathway are also
discussed in Corso et al., supra. These have included antagonism or neutralization of HGF,

inhibition of c-Met kinase activity, prevention of c-Met dimerization, inhibition of c-Met
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alterations such as abnormal posttransl ational

processing, |ack of cleavage of the precursor protein,
wori1aodams t hat prevent receptor downregul ati oPCEEOB2009/049616

truncation of the receptor (e.g., in nuscul oskel etal

) Stil not her hanjsmis HG-- ent
mtracalﬁt @Mlﬁ@%é@ﬁéﬁ?ﬁ?@g&fﬁn@éf PToe/ PBRFeSRIPT- n@FQE?lﬂ\fée {-drfncer

Cell, 531 -PLCOIR) RALNQ! LY@ ch\@ettrE‘@epRﬁetﬁﬁﬂé@‘ REo@RREr BBk interferes
HGF production by nesenchynal I1s. Autocrine

with tath H{odt blmlmg teceiMetwhé o- M@Irh@mqsierhtrszaaber Pahydry of the decoy Met by

ion _both c €eo0s

o tentSRLESRY Sy MG R o Rt pbflRLRR FRL SRR in
humah RYidratts. IIRB$ MAREhs lob@Yed tolimphir YumermGidgbnkdsisy Supprdéet

activation can al so be caused by transactivation b
formagpn ef sneatveaienetatiesss.ong syecrgize withapgiotherapy di jstueing tumor
reg@&ﬁ%@ |y menbers, FAS and B plexins). See Corso et ah,

NDSMol . Nbd. 77:284 (2005). [00107] Anti-cancer

s{0008D e sorh@crgbddimgnts igindindbmaing pdthindisplasireaympiie Vi and

al so di scussed in Corso et al, supra. These have
Vi dopiinsypedfia mragdhf's i evrtaie erobedimzat: B Vorandda, domains are rodent

(e.g., {c]:d-alt\l/ébét? 'regj A0rBhizEd, M huffaf E ﬂ"]igteé 8# lB%ighn lEMRMHs BRta S{l%% such Vg

merization, in tintrace
and Vacdbimainsispssifiafuat HGF Hrmmdngbwtfara:nd‘t/éimimd tbighoexiiscdsssid anUS Patent

Mc t 1 73
AppligheaEplica Pu LS BS F 0, Bitehe Sonfits P Hcdisgiones mey also.
or altérﬁﬁfvelyn t&hpaEesScMbE QiR IHES D) TYING. 750, - IM%WSQQQ a fragrnent

hormodi neri zati on. Delivery of the decoy Met by
theredfem ﬁvihpatmb@cbm@nts; thengiaseprsisled @pkypt:mﬁettmdlm d@m@ms 5p601ﬁc for
iferation and s
HGr. B R b R sBls B f SS TR g easc 857, a
least F09G] 2 QRABEFIIYS, at FIAMILS St f@KtIBLE, QN @kt BPRQNE &Jag@;s%, at least 96%, at
net ast ases, and s nerglze wi th radi ot her

least 978e¢ ﬂq@@t 8 prrt lqaétgq’%/s,gqt kst 9002087 atilpass @)&&, 1dentlcal to an amino
acid s&%ﬂ%ﬂ m’mn d@@EG%OSﬁTgc{;ﬁ/"SSQzvgg%le#qge%%&&yt@{n ng domain binds

u)HCEEﬁﬁanmbﬁmﬁ@dmmaqh&mebhe VH and VL donmi ns are rodent

nDuse r t ., humani zed, or h n anpl es of
b.l‘?{ﬂlﬂﬂb s b WERP A NS demapsy b %Eém%?sc- Met
antag&HQQOHaﬁsftﬂﬁt ScE%nk@ﬁEéﬁ& VLtH&naﬁ{s%s r&@&crib’e!ﬂl&%ﬂl 1R certain

hose di sclo Pat ent Application Publication
emboahlmentSSthEOGBahﬁﬂVIl%n&ns Bicrhdinrag. doamiptes ofbindhigsdomains containing

such B §5 o ot st fsmip D S8 D8R 0 Ty o
respeét%rye Qf furkifer feﬁibbal%{enesnhﬁ% %@%@médh:emt @ﬁt&ﬁﬁ@ﬂb&@ﬂm of this

pol ypepti de bi nd |ng domai ns speci f wherein
disclopiye tlnﬁthdvm@seﬂ@nameﬁ @towrlﬁfsségoéz @téqaoséﬂbé @tHaast PgYoatt least 93%,

at least?Q 00/ %, aSt 3?‘?0/% st g? S‘E:lt lg%)s{‘gﬁ‘?}d atl 2%023' 40 least

99.599 2Ofoat &Iasﬂ m% 1d%ﬁﬂ/oal af the @ﬁﬁﬁo &Téﬁeqabnde&ﬂ%he aﬁ%r@ﬁgh‘c chain
| east 99% at least 99.5%, or at |east 100% i dentica
variablregipng hy nPrde oae segaEicaveh @E@mqblmgm@( 75 01 befh, as set

o {8 MG PR, 8 L g D s
moyﬁymuﬂhdmmﬁmoahdnﬁmm@sdonalns of this dlsclosure are

tlﬂlinlg@@gg %tfl]?(kfggl%hfgf %M]F?ta t%gﬁqttltdgrerﬁ}{gl 0 thlS Xlsclosure

comprise VH and Vi, domains as set forth in SEQ ID NOS:1132-1184 and 1079-1131,
respectively, which are at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at
least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at
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enbodi nents, the VH and VL domai ns are human. Exanpl es

of bi ndi ng donmai ns contai ning such VH and VL domai ns
ware@aosexti§ orth in SEQ ID NOS: 1132-1 184 and 1B7BRU32009/049616

131 respectively. In further enbodinents there are

least &’tat ﬂeﬁéte&jle &ﬁa?gtrﬁe/qtaﬁ gef’lstld%g);ta? fe@ glofi(?/ 6%5{59% /g 13 [east 98%, at
least Wo/‘?or% Ich&adtsod Zntiddl tb ﬂf@%‘inn%’" ¥bid @éq;deﬁ@egéf S%,GI%VH%I’H&IH \%3

'east 95% at |east 96% at |east | east 98%
domatgt ot le(ah,twlm%l ea@h Cg&hasglg ra%: thaprzert, ohedwb, abste mutations. For
examilg ﬁt |aca id se e(rfce .of ngh éth d[; 1
PPt 2OHS ar?l‘b%?rquu%{b‘ie Qﬁ%al? Yo olRe" O Mg osure can
be at 188A' QYL Bkt 8@y, ablesst lgg% @ﬂ%asft‘gB‘%, atqeasb@u%, afl8ast 85%, at least
forth in SEQ I D NCS: 1079-1 131 and 1132-1 184,
86%, piclspé 87 Yov &l Igast fifer of lnase 821, epRakAQvapt lwé?l%pattléast AR‘Geat least
93%, Mﬁé&?9 gt l%&%@?‘? at IEQSQ%'O%] a1.J lﬁasft gﬁ%hgtlr 1655'{1’9@9' Eﬁgés? 99% or at
c- ant agoni s mal ns of t et’:o
least M-B%m@bn‘ﬂbaldoﬂ&l etiﬁlna&cﬂ@bqlfdﬁbé 6f Vi dSm&inl (BEQ(IB) NDlB]27~4J, \%3
84 and 1079-1 respectively, which are at | east
doma@d&qEQaIP NQakltﬂémbO%bt rqsg%féltvelgzﬁ@maqxem@m bdupe dgmain
TRU(h?- t 84% at least 85% at |least 86% at |east 87%
| east 88% at |east 89% at |east 90% at | east
9100114} Aelaisding Aogmaat oﬂthiasiﬁscﬁﬂ%e cah chmpstec DddgleAiDR Easat a

. .95% . at J eas st 97% at | east %
varish{ i TRIgft 1o e ALi-e SUSIS9% 1 B P CAff gt can be
the saﬁ‘fé'dii d%é‘[ﬁn%?c&{a@ %Bo&{ﬁleﬁ@ nﬁhﬂ‘mg\ﬂenﬂﬁﬁ%‘f ithis @fscl@ﬁﬁr@ cornprlse

wherei n each CDR has no nore than zero, one,

Vu andiedonpainsaspeoifis fomHéf am@H\éet Q@mramgrfmw@kgwwmé CDRI1,

DR EipFRR o AL i TR b Sty S5 e o
heavyl @amt CBRYSowid 1h% ?bn@éP/SE@HDU‘ﬂa@SH 185%4 8Ator (IDaBé V8@Y¥main

at | east 87% east 88% at | east 89% at | east
COMPAFHAN ANiNeeEd sea]y%cealf 2] lgghs ehayp /P Rg} fouad iy any3me o4 SEQ 1D

Nos.‘,ﬁﬁ‘;'siela %?g%g?j/;the;bﬁ e%ggrﬁ%]&%)tonlg?@ec’st %g‘;é%t r‘?cg%é @%ﬁhe&%@f (2) and a

V1 aniineatid saduchee ¢fh(®); amithechiading dsmgineoasroés &/My dmmo #icid SkfQ@ence
D NO 1174 VL donai SE D NO 1121) ot
of (2) pad B3y Be %Cldﬁ?qml%( 5 d?WE?fﬁlal. the Vaom e fundin the same

refereﬁgg-geﬁl)let?bé3 In ER@LLddhbdbiRkRd] lﬁﬁdlﬁg %C%ng?fOf i &sclosur% comprise Vi

di scl'osure can COlTprlSG&Slng roma vari abl e
and Vi dgimemsspeafic fomtan HGFooe-Maticomoridipg fraprewiotk mgh)ns and CDRI1,

0 ' mul tiple t hat .can be the sane
CORERTPEDRE oty b 10 Dl SompriSen Romuiasidgegience of a
heavytdhlaﬁl CbR¢E] OBRP CariADR B $8undhin AR oYd-o ONBIIDINGHQEBE11€84; or (b)
for an HGF or c- Met conprising franmework regions and

the ViObRnain CORPrisgsn@DRBO ped iseqhsneaier leght wal GIHel, ‘flpl?slla reaf ©DR3
found  TRY bk St S0 HNGe- 260 PR RERS i bin B BRpAir Rl SR

am1n0\4c1@§6q&bﬁbe<‘fff Prand @SV 2dmidBiabid s@Guchcs Gﬂ(bqf@&h@fnnalﬂgl d@tain
chain CDR3 found in a%(one of SEQ ID NOS: 1079-1 131;

compiges @cYu @rﬁ@lomcwcﬁeﬁ@ergg %) aBGAPITi ag@go 301q:|sp(w¢p%ofa@p gvherein the
Vu anﬁe\ﬂ_[uaﬁﬂﬁg .agléi. s@@le&@&darg i¥ln t‘ﬂg!s{t}ﬁe ?e% &Jh%@ of (b);
or e bindin

omal n conprises a am nho acid
s ¢euaaf én afy ¢fahe amtodin¢htsalkbaribed hicatirseguaisie pecifio)CDRs, a
wherein the VH and VL .are found in th(?ssame

an
binding c?ornaln can comprise (1) a Vi domain having an amino acid sequence that is at least
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identical to the amino
acid sequence of a Vi domain found in any one of SEQ ID NOS:1132-1184; or (ii) a Vi

domain having an amino acid sequence that is at least 80%, 85%, 90%, 91%, 92%, 93%,
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reference sequence. In further enbodi nents, binding
domai ns of this disclosure conprise VH and VL donai ns

W@ pE0/l6i1es f or an HG- or c-Met conprising franem@r/ks2009/049616
reglons and CDRI, CDR2 and CDR3 regions, wherein (a)

o 5, YOI Qoo 80 ARG, A0 4, Peaence Ohy o,

found Gy BhdNGREQ 18 Xds16%.1 1331 QPllllzB&h\{l—Vﬁi a&vRAin o@gggzd 885

an am no aci sequence of t chain
domaiaired (CDRB bothendn demaimyof ¢nendh VSEKQHlaIDl OIS vzll@fﬁ@n theagand V; are

r (¢) the binding domain conpris a_ VH ani no
from @8 aérg%& cferspce sgﬂugﬁa %xw_lplgm @t ﬁ? geaSVé/&H% élrlgl?le ((Eiﬁinam CDRs
directed agdn@st BINEH AYpBOTRH fin SBUAD NOS762-90 ad1920-1898 drespectively.
V\Ah'@)(ence of (a) and a VL ami no acid sequence of 6))
143 h Anpeo \Aqid serugncesndin 6-Meli @lnt%anfé cham ppdhcavy chain
e 372 o}
variat kAT b ELERGCSRINNGR 00 AR Ala | BoaiadfeshlBiply.
a binding domai n can conprise (|) a VH donaln havi ng
TWEAK Antaponists d sequence that is at |east 80% 85% 90%
9 0% % 93% 949% 95% % 97% 98% or 99%
DOMAACL i raindiBone Bos BiftuNc GG los ey Abagi molypeptides
contalfnﬁiéng ﬂ)lﬁdf‘ﬂ%yre%ﬂﬁ 8f SRR BG4 BwEak L8theoRist Qié c&n inhibit

domal n avi ng an am no acid sequence that is at
TWEAK@SSlgm%) 8Bgomb @, TWIHK axegord89q18hde inding 961%11n9 3’9@01ﬁc for

99% i dent d
« TWERRysfih i PR Ry ovragl Bl Hora” SSEFHAH S oot (e
an ant%oc?'_ Fdb), sérat Br ﬁle\ﬂl{le}j QERITWRAKR dctédfthain Yifr trthe%of

( *or both a VH domain of (i) and a VL donmai n of
(19011Ghd N%Ethlhe cviakgnedhaibetongs o Bmterner regrasis fagter €M) ligand

farmlyc’ qllde Qgg%&ﬂ%gg( meﬂe ]tre 8&&%%} n%@%n&%@%%ﬁé&p Horg Al 63(@1%[01§(E60tw1ty,

anglogeﬁieki@ ahd 2e 2 Prodifistatdohl - MOVBAKr &Spagpd \I!ISira!nsn{e&Q)léxﬁt] protein that is
Am no aci d sequences of c-Met anta?onlst a%gt chain )
cleaveghtp BengUste ¢hse nblg apielpne witdghbilpgicat acthyity i Rositigecpf various

doma 9 Mm:l'ﬁl%gT;W%%% 4?1(1)%111[ lﬁzslgow;ln&‘fo eglﬁrﬂrlgfet '1}‘16% PIM@ﬁgd Patent

tagonists [O I'n certain’e nts t present
Apphclatsml Nm 2067/02 80A40e SI' BB AKp kst dvdd sproomn slgnzrhnggfuactbmﬂ avithgITNF, but

dlsplawmgﬁ ﬁw%&ﬁ?ésgwt Hla}rﬁw&?g Eﬁ%@é@”@ﬁ% ax(acel&%w& gnultiple

pathwiaP€ b gl Iabeméllﬂgl éé@ln%@%%éo@ﬁ& bfahfer 814 RasTé{%A\’éeenSfé%Hd S promote
an i mmunogl obul i n vari abl e bi ndi ng domai n or

prolifefetipvatd megrathoer dehdgtbelepl celdm amhthub ody as Faﬁtgul?gmrqf angiogenesis.

[ OB bf Fhoeinte ' k&P Bt Ridlioh o STtk g fator

inducib®E 1P EE 49,36 b ANK fdptot ;*,L@)@fiﬂmﬂ?%érf{be@@ﬁpﬂé%d |b?t1ﬁ>¥1 -lymphoid cell
nultlple cel | ul ar responses i ncluding pro-inflammtor

types 4&iloyi ¢tyal. LW ddanunity el lﬁxmes(ﬁlqnf@HW%K angeARWEAKR is
t
relatlxle? %v& YR %olrr!nal fi Pgﬁ%}?{é ?%0%5 %ﬁreﬁr%%uc P@%gﬁlg 1(911 rf%&g{lé of tissue

rate sol u

1nJurde’md dﬁt&ss,etsl Ohe AWRAKIR pSthd/@fm}ldﬂlﬁaws ahite tlgdme I‘WHCUOHS and thus
rotein is.shown, for exanple, in_US Published. Patent
functl%}u physiclagicaly. aBei0AcHIS80T4Y, PPERCcHeRS gtologigsllgin  chronic

1nﬂan§rh£15‘1%zl 38ast %@ﬁﬂg@.ﬂsln"“&)ﬁ}ra—g{\l% "IW, TWEAK plays no apparent role in
development or homeostasis. A review of the TWEAK/R pathway is provided in Burkly et

al. (2007) Cytokine 40:1. Persistently activated TWEAK promotes chronic inflammation,
pathological hyperplasia and angiogenesis, and potentially impedes tissue repair by inhibiting

differentiation of progenitor cells. TWEAK protein has been identified on the surface of
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di splays a much wi der tissue distribution. TWEAK can
i nduce apoptosis via nultiple pathways of cell death

WO p018/063818 t ype-specific manner and has al so bRERUS29091049616
to pronote proliferation and nigration of endot heli al

actlvag%ég?c%q%ear@ug F5HS I{urpg F Lq%s %f ang! 0 ﬁgﬁy in resting and
activatddOFRRb&REs, HoAUMif: fc@l“fst Qhd chehk e e HAT e&ﬂ}esmbﬁ 1§ sTé}Fﬁcantly

recept or superfanlly menber expressed by non-|ynphoid
increaged llodalpeis t@k@ét én,%SL@s il con(X000y abwuinjury, m@am)tory disease and

Cancehci‘ﬂﬁﬁs Ws'}lgk%rﬁeaés%t?tte @}Hﬁ%ﬁl"d’r%ﬁg@%&% i I A1 Aepjvation of

resideB€ likdafd smMluné ic8B U§pdsn] WirtuRHAdg dTWE@&@SeveT&h ﬁa%V\Eé%Jﬁ/ Fhown to be
athway facilitates acute tissue repair functions and

significppfdy filgieascdris prigaisovsli dueng iaflemmagasyt Esqapgsupychpag multiple

I in chronic inflammtory
Sdmbggqggs @?&ﬁ%gg&h%ﬂ%é%srast to TNF, TWEAK pl ays no

apEeEnen tTWEAK blockdigy eloopsiemni a@mbdaim&msé asersSho;é\znrte%b eWective in
of the TWEAK/ R pat hm%ﬁ is provided in Burkly e

a mouso G AZCEYRBIEPH éIﬂHF@“Sl( pemoidsk @mar ¢!i (¢PRd- iiwkol 177:6433;
Perpeﬂ toer 2@56 CJh fRRiuGol. 77 g@r@t AP ’artﬂlgtfoggllll@g&tf\ﬁ??s of TWEAK and TNF

ia and angio si's, otenti y inpedes
on hmalsmowmpmes aoy ofiftaiadditiva gordsyfnbtgnﬂm arat appeaoﬁndependent of one

nltor C V\EA otei n_has b tifie
anoth i, GG R eBToFATAR At o sty o ZAHTF e Hiaolaey Shsfcumatoid
arthrifid MRhaG @obn kpdr@futcdPihgt ’[HétHe@&séénH,l rohRA Rafi&id bv'i‘tﬁ I@%Ct to their
activated nonocytes, dendritic cells and NK cel

clinicatugsngsxiorgsts inbibitoss ®iy mffeptzfamthq/bglﬁ@lr@)a@émnb@ ba ﬂWEAK

| AT PSR NE 20095 Bt S Fet B magogtonat ancbody

spemﬁ?cS SRCTWEAK Wwhd hitsi ki tbthledkd @upeh ofthé Aasvaasmnoht @F! dréft-versus-host
and/ or activation of resident innate i nmune cel

discaseyg&dID)ansing 4 BOUFRGMIYEAR chispis G VREY UB detens honkicatign Fablication
No. 2?2?/?2%9%@”&65%&%6@%\9%%?& ogﬁ;e %)1% %’Mdt iht%%&f%ﬁ“ gamst TWEAKR

anmatory di seases suc PPer6si’s*and
and TSWISAKRNG theipuss i thetthamdmsi Senn{a@ﬂéﬂzé’l}s s’&%ﬂi@h&a@@l@sﬂtﬁ:la‘ced with
nocl on nti bodi es have been shown to be effective
Caemgﬁe éeﬁ@FP gen-induced arthritis (ClA node

g:ﬁ.ﬁﬁ?ggéﬁ%ﬁé em@)g&)i%t bmdh{gwﬂalms df ‘JmsG&l%ﬁoslP el Pn?é Vg and

I nmrunol . The arthritogenic
Vi doam:atilils/i;neicék fof aTVW/R]AIén dn'bhﬁammnlrbmlunemy,rthv iVacyide¥ atognains are

often additive or s stic e I ndependent
roden i € R ity RSP Gt HAERR Gt ERE Gy T gontaining
such V{ﬂ aﬁ@v\ql dcﬁlllalhsf‘sﬂé@ifﬁ%@ IWRAK! RRUMRLRG’ cﬁgdld;sreat fo® exérhple in US
has been éfeculated that the heterogeneit

Patenpdipi @r08,3%F + Meraspmwat aﬁtd?thﬁélthatcblpﬂi d. HVEAéslwﬁ&@eln ¢hown to be

INF. i nhi bitors na | ont.ri
eftcty§* ALy 06 flss T e (IR 30T B 1Ll ©Booo) .
Immuhbie 1 PT-6433; Rt eQll. @00® 0 ThaNAb]. ant:2oy specific for

TWEAK and its use to block aspects of the developnent

of 0428} {n \ﬁéﬁélaserﬁb@,dln@n@easw%@mWnt@gqnﬁsg maygsan extracellular

domalBe o Rl R -DEYTR EBo R Gl o PR TRA gty TWEAKR

ectodsregiepletirs tand antacdbdiregorégaiofiSTWEAWKAKFR anlﬂlbIEVKEWEzanﬁ or any
their use in the treatngnt of central nervous system
comblalp‘g%g%eoés Slacqeggltélderp‘]pq ments, a TWEAK antagon?st com%rlses an amino-

terminal portion of TWEAKR, such as the first 70 amino acids of TWEAKR as set forth in
GenBank Accession No. NP _057723.1 (SEQ ID NO:761), or any fragment thercof that

continues to function as a TWEAK antagonist. In other embodiments, a TWEAK antagonist
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cerebral edema and cell death. [00119] In sone

enbodi nents, binding domains of this disclosure
weorpiodaes VH and VL domai ns specific for a TWBAKI/US2909/049616

certain enbodi rents, the VH and VL donains are rodent

compijsiichitig® 3 a&ﬁa?ﬁﬁt%wg@ TBNOER PR AR ABTES 248 sequenca).

In yetSORRAS dntbofithe YAV EAKC hyggoﬂla%ﬁl is&Cd gb%lﬁgnceftﬁat is at least 80%,
exanpl e, in US Patent 7. Monocl onal

at leaw&tS?/(b otlicess 90%ant lehs M %TERKS 93Ye ablsast 93 Howhlchs &, at least 95%,

at leaF}D dﬁ) t | V%ﬁ%{rbﬁ/ rmtul?: tq)%cgb&qqﬁaslt @?%ﬁ,ﬂ?ﬂ A?as% ?!};B/% 4§gq Afgast 100%
identiE¥TtH QN e@ﬁm@'amd(s?e@@@cebf SHQMDNQO: 7617 & &) acuﬂsO@SL?@]of SEQ ID

In certain enbodi nents, a TWEAK antagonlst my be an

NO: 7@k theecin fhel antagaprwhbindg oeEWEddwanchmhibyp the apiEmkrcedfs o
) r@ﬁl]atﬁ"gg :%ﬂ%&?%lggﬁ%ﬂir%{n%g? tfusgon W&E@gg{@ér&n to reduce

bindirg0od UIWE ARNOAKR E K R aiyy bmdmemaﬁemlﬁgwﬁsmfknom toelidsaiofi skill in
enbodi ments,. a TWEAK ant agoni st. conpri se

the arhlﬁphlétn@rth%%%%&eé F%Hsd%at%éakhcat@a@wbggatnoﬁé\lq 2PR/07%0940.

am no acids of TWEAKR as set forth in GenBank
IGF&&% §l§i’g@n No. NP 057723.1 (SEQ I D NO 761), or any
““Tragﬁﬁﬁr

t hereof that continues to function as a TWEAK
af@Hg3hiAst noted aboxerinesdvadi mmbhbdimeatsTINEAptesent disclosure provides

ant agon sIco m no 8- E NO 761. .
polyp i SO E T DrAER R0 PBhl SELAdedbay ok Tpanetdiis e
can idhibit REF1 eriERd @i@ﬁilﬁh aEgk NGROGNIGE? GREAPSAISE nAude binding

sequence that is at east 0% at |east 85 at | east

domaipg gpecafiic fasd§iF 19rokGFt Su@a@tangmu@glqbgggtvaggo}@ bgiding domain or

delrlvagsiél tthe19 ?f/ égat Ae%ﬁtlb d?r%gFgﬁfo sJ:ngQS(gr 8}%0/‘31@@)50% eﬁlsﬁG%II{) or IGFBP

Ieas eas at ’l eas

emod@ﬁaﬁbrbﬁﬂabmd@nmnaai to an ami no acid sequence of SEQ
D NO. 761, .or am no acids 28-70 of SEQ |ID NQO 761,
mﬁh@)rl@?’h Thp dnaindtsrgrewthfastrys (KTPNgaRsing 4 fmibi pE penfidles that

play ﬁﬁ)to%téﬁtt %1dsNEERhmal 15)19 %?Uuth Elﬂg d%%lb%ltéléntm mhifA]iRg gro(mtlé efactor 1

i ns or fusion telns escri herein to
(IGF lb iia sevgetod hWﬁEﬁ\Mlett (haél' tlEA&KHbmg ﬂaz&uldae’[ @sdﬁd@tﬂonﬂm(mgino acids 54-

96,605 WG et ACRERATEH o iéf o B T EE pgrpropetide
dornaﬁ{o(E ARHP 288 QucidsGh 9%‘53@991@{11%{ %h?[lg%-%%]b dﬁ&a@(ﬁﬁﬁno acids 90-

bove, in certain enbodi nénts the present disclosure
110); pnsyﬂnnoké@llpBH}l@emrn@ies(amm adid$ AB-74);binmelim gommegfiiegh Copeptide-like

comafih B S e BRI S ik B sequenc
domain@aidca@one Bt s i ncl ude binding domai ns specific for

| GFl or 1GF2, such as an inmunogl obulin variabl e

bilH{H2AL 1@B s synthesiged in/mpitipe tiyseesapeludimgdiver, gheletal muscle, bone

s TGRS S RN, P g s

and secramlnl frorh iHedlivgr,omtiibh haounts $or( 30869 theaoapsdre® IGF aﬁnekperlrnental
ﬁbptldes t hat pﬁ%% i nportant roles in manmali
ammaé% ohbh reapandsswa thip Heft 1s syathesized 1 the ReFiphet F%u@%lzs rbY1connectwe

tissue cell types, such as stromal cells that are present in most tissues. IGF1 that is
synthesized in the periphery can function to regulate cell growth by autocrine and paracrine
mechanisms. Within these tissues, the newly synthesized and secreted IGF1 can bind to
receptors that are present either on the connective tissue cells themselves and stimulate

growth (autocrine), or it can bind to receptors on adjacent cell types (often epithelial cell
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(IGFl) is a secreted protein that has the foll ow ng
features: disulfide bonds (am no acids 54-

wWO®216063109, 95- 100); D pepti de domain (am no acPCBUIDL9/149616
18); carboxyl-term nal pr opepti de donmain (E peptide)

mno acids 119-1 n chain A-like domain
types)g’%ﬂ% H% ngk !pggaléosynilgﬁgze Cﬁzilu]i’llftr?r?: ﬁ‘%\]:fnﬁlaﬁ?dl ‘%Ok%m&'ot;glrl‘??aﬂy secreted
IGF1 (e fRI188ndas, 2007 Nﬂ%v‘ DrugaPRERT 6®)-RNePi deF! b%ﬁhesm is

omai n (am no aci ds 78-89); propepti de domain (am no
contrcelbddlsy 3ovetd) facanyd itlgdialk @edummepdmm rgrowth horneariedeGH, also
1 nt hesi.zed | tiple.tissue
knowi € GORRD Lo LhaneBp BARNER B gufnf ) Bof pI G Rss G-
dependb@ if BaNgRR dothpatcdasiticgcient rations of | GFl reflect
changes in its synthesis and secretion fromthe |iver

WIURShEGBLrmnbanss Govglofandios suotisel ebrcaly 1GR viariety of tissues
e [ f

1nclucﬁt§%§£ds&ﬁ8§l%letﬁrgp$hﬁ IJQ‘ le#a?l’g?u@gegfl?éﬁ, 8ER]§8%1 %@t?ﬂnsussues heart,
and IunigS IG& 1 caddl hds)amaﬁ;poﬂamho&slnsﬁmmamhg csl gmwﬂln aiid asrBequently IGF1

Fr esent in nost tissues. |GEl that is synthesized in
inhibitipig iy SPINEHRFYICH R # @ﬁ&?pp%a%nqﬂa@ UNSASHIC Eqr| tregéig g aghaggsclerosis.
InhlblﬁH gﬁgg 'l%tlﬁg ﬂasg%e@ﬁgggﬂfsﬁgg ZZ%%%%E tlée\é\g:n?égtt g JBQ%F potentlatlng the
effectb oﬁ@therdorras: efdmicgndehtiterapias qfesdrtctly mHnlanng)turde@ell growth

STMEHT L35, JFELE e, RS ASR SRS g s

growtA HhAGERtuGEHs! dub ¥ as nﬁ@&fg&ﬁ@ aﬁdP hﬁtﬁ’h%b%t%'tic G&ldibyP ethé‘ttal 2005,
do not actually synthesize but are stinulated t

Cancqyriow @y 24)od 42316y 1 EEO). etlweaseﬁlexplp@asi@m of ek (imf@mdofmmuenﬂy in a

.. 2007 t Rev Drug.DiSEov. 10): 8
wide S5y O naf Bl iR R o RO VP actfT i gesggocortica
cancet,N& WeITB@y Rirtdthdsar Pagicaié Ridhalin®ne (CHL aBbSsla dw@waleaﬁl tumors
somat ot ropin). 1G2 concentrations are high

including Areagf eanchrshat abyrdapesxpraysipapehdeh? is dowuin sqr(prfl@l fibroblasts
suno&%g&%a‘%ﬁfggl‘ﬁ%iﬂe{xs?gf?m}:ehﬁ’coeh@] | GFI enhances growt h

rviva S'in a variety of tissues
| pe012d] hgpuiindikelgoskdl fettat 1 sypIEIGHIR)ES a titradineyof two alpha and

i ntestines, neryo system ti ssues, heart, and | ung.
two bpiazehatys J5RFhEY éﬁuffféﬁdnn%t BVeES of HPEIBEPHEICESS "t alpha and
beta sUbEMD I@F@RQQ{H\?&Q&'%E Bfardt%lku'laﬁ@ 'sﬁ)éetrfaﬁﬁl eﬁlebt?fo'gﬂle rotein kinase

pursued as a potential "adjunctive neasu treat | ng
familyg tahé tlesiobdmaseaptor] subfalpiityl. AgcdnBGihs tcte fobrohasinbggnlll domains, and

sed specific tre ei ther .for )
one plR RIS AorgRiPRLoGrPER oAl POBE N b e MLy Bioloy 17:
699-7b5E rrﬁlﬁ AShDELARY coAtritREd toythk Toinkitioh W thUARIndOShdin dornaln while
growt h 00126] Like IGFl, IGF2 acts through I

the batarhaip §aaws|anlp@a&6adﬂmeamt dtisi msingleawsh typadt memprane m)mtp@ and is

expre Sﬁima I § rrﬂlssgenl c and antiapoptotic functions
PrEvRatetd™ ety & 2005, Cancer Res 65(24): 11236-1

1260028] Mhe Tl@tﬁﬁ@‘doﬁ?&ﬁf esstyeusirefprbfem kingsd @itivety, which is necessary
frequently in a wde variety of malignancies,
for thg r?@tl&@}}qggofbmed@dt &, IQF|2V/sé1|mul%t§(b gﬁ‘g@gaqanhﬁ]@nahng cascade. Auto-

phospﬂgéﬁﬂﬁﬁoefchb&@ &f_eg F c%lsv 'I'GFrﬁ% &%r&&?ﬁﬁn%lr gﬂ{ﬂ&r hitf with the

eln
PTB/RlIcdardiing o HIRSASAnACSHAC & 178 yinaswadnundeptiosghopylesd ioarty@bine residucs

n thelﬁsgzrq%é%gﬁé 8%1?181&& té%i;é)tgg{ﬂ?lg]lltbr llilslglgyssa%I Errlt?cuali] gollg 9n transformation

events. It is highly over-expressed in most malignant tissues where it functions as an anti-
apoptotic agent by enhancing cell survival. Cells lacking this receptor cannot be transformed

by most oncogenes, with the exception of v-Src.
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[00127] Insulin-like growth factor 1 receptor (IGFIR

is a tetraner of two al pha and two beta chains |inked
whgoidiosuls i de bonds. C eavage of a precursor QgeCEHDS206%5049616

the al pha and beta subunits. IGFIRis related to the

88T i in IR Seoneiielon- b egbinr 1QLRPh bl copporses six

soluble PR t2ind FIGHBIEE 6§ bRAPRSGIb LY YHErebilihesAR@iRNE 10 [ vAREranomolar
protein kinase domain (Lamwence et al., 2007, Current

affinit@si nBegaubnoBtheircsegnerice Biootadey, 1GFBEY g @@)Hnetthe shingheacommon

ns .contribu 0 the
overaff 4 AR BT GroR g h BreRs NRe e R Bl Setermigypis, fagh 1GFBP
can bKIRAER @M. dibtinct Soaink BY hﬁptﬂﬁﬁr&tély RGudl 18MARY: dlhly conserved
protein and i s expressed in variety of tissues.

cystelp@@m@i arh€ Wrnfa% agfb Wﬁtrﬂalglk@y Aepineinigieoioetagh ROFBE especies.
Bt DN LR PERTAE N AL O, eshfotes o

each dfuheehhspinor vl [GH Kindiag thhvahetsheeh @ckisivalyadeagningdt YyThe C-terminal
| GFI R interacts Mﬁth Pl K3R1, and Mﬁth t he PTB/ Pl D

domaiggpay hgresponsids foffaeiargnres of IGHBPS founeis species of IGF over the other;

the CRHIRARMOSNAR Y 3 Ldin ?IV%% RSk cﬁibfi Hf‘esl('}ﬁ bfﬂ?ﬁ:h afﬁmt through
cytopl'asm ¢ domain o e beta unit. ﬁ 2

interactiant wahlextradelulan ntatran sdmpmntsmmdaw Hra)Btsprobably gnga@ti Iny mediating

0 essed in nost ant. t.i ssues where it
107 1 fi e TR S0 an 1A APOPEE Pemdh Do o AT Hregiam and has
never HeEY bM&@ as E:ﬁj[ b8 tHeaAI-BiRldinBi Bte TEC SR REFBANTREs ®fnain is the site of
transfornmed by nost oncogenes, w th the exception of

posttrvnsgtwnﬁloon@b]icm@@s,l pedifio- pnot@elgmmﬂd fthet arid4ibildi sgbunit and

extracl By by G iR aeBERF 8BS Pldrdfis e dh Rl Bymein is

believe@ts prbdute Nawendifiatty N {f ind CltesminBefagaentothdt Rehfiot compete with
sequence honol ogy, | GFBPs are assuned to share a

IGF weepntonn tveldis arnél dh%ndh%lrréoté&ly@étlédaasvemﬁwe ¢ ¢he|pjedominant
mech%l?grﬁg&gdlz%kg ﬁibllﬁqg%t QfEIS .‘rec%ﬁ‘l.c_?udlg: %ﬁwﬁ%ﬁ@“the resulting
VI istinct 'y

I'nto ree nﬁlns appr oxi mat e
N- ané quakmimabghaaenthsgihkyn ﬁth[tﬁte]GREbtﬁiy@taﬁd heve funlotidhad !pﬁbp@fues that
|ns ang a central Nléer domai n_uni que to eac

dlfferu Fthgfﬁee the ingget IPT‘Ptﬁ’élS Hed clcali d AR s igsr et éaﬁ% $¢i- USA.

10335 Ne3PIgnh ng to I GFs, although the specific roles of
(egg% hese domains in | GF bi ndi ng have not been
d@lﬂﬁﬂ}/é@l} -baretieg prot@ds athsec@téde proitaiad tMOmlmgrdye lipéf-life of the

o P RREGR S B L BEES SFub T SRS FRF R o e

IGFs bR ¢l ¥&erk N Theg Hht@tth thi&thctidiof IGFshl g inRg Rfifsuffaédreceptors and
through interaction with extracellular matrix

also memp@r@&it wigipiebn. s Theys bindr eslvally yveéln@alﬁﬂ pird Hel?. atThngC -terminal

dornam fal chéil‘e@]? et aCte ey, rnp it rallr Ekl?r do mains and
'S ¥'He SBNS ST AT BgT8IY Gyt S o By, s T g

share @&nﬁﬁﬁﬂel&ﬁeﬂt@ 8f $dondirpdirf@u®t b€ ol lixadnd d ﬁ:@a-ﬁ:gﬂ’aﬁed B-sheet.
domain is the site of posttranslational nodifications,

The eppeciff the pelscelol ys@@ne@tn@ hyh@heacomsenwu Iheeesdtsulrﬁdte paitings, has

conBFYrAERYE Mol LA RRGBSPE GG TRUR, DRl SEER! st e
presefe® I CBP10WBP4ahid OBPY6,Nhe 8ftdetliret %flﬁ] ﬂ@halﬁﬁ JgveNts far although
t hat cannot conpete with | GF receptors for |GFs, and

there @t signifisentpratasiony dh sleradl. £os aremplco (P4 has pele o, nalimreas the

corresponding residues in CBP1 form a short beta-strand seen in other structures of the

thyroglobulin type-1 domain superfamily. This particular region of CBPs has high sequence
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mechanismfor | GF release from | GFBPs. However, recent
studies indicate that the resulting N and C-term nal
WO eEgoea1ts still can inhibit | GF activity and PeEl/ES2009/049616
functlonal properties that dlffer fromthose of the
dlversgézlta% p VO Vgléglz g)e%fgl‘g%nélg)? Ifo ggg d Flé%%qynmrlfpd—mﬁ%g%le of an

afﬁnltﬁrr@%ﬁateﬁ are secreted proteins that prol ong the
-life of the IGFs and have been shown to either

i fM181LL Idhibision nefl ¥6E/1GReceppowt hlngmnmtq:nﬁgesefvﬁéntcsﬂ ofrowth and

thel on. cel | | ture. rth i ntera
reprossiS stoes iRt P bt R f PTE0% b valifiis bh AT 1P Sntagonists
in maidy 66NN Aelchsch gt atiicofom Tedpulitiod oferealdR/sysRh, iddQudifd-Hiabetes,
and | GF2. The C-terminal domains of all |GFBPS show

atheroselgipsiseencheediogy with t hyrogl obulin type-1 domai ns

a n

AR AT B0 FLRIRE bl SERARERE MiPUAUELHE SonBllze Vi and
\'%43 dohhﬁlsrﬂpbaﬁulfer IGF lcaniGR2t dd doptai leenbodits@ns ulse Vh ra@é Vi, domains are

di sul fi de pairings, has conser ved Tgr/ Phe am no acids

rodenteeg: HAQUCHEDORUMERAESA. RpPyman. B qfghis desglogprednay also,

I r et
or alté?@tlwclf Qe a Vl@gﬂR e@? ,‘hl%ﬁt hoﬁgﬁ) ﬁlﬁ ééé}@sasfotél HE P EVf()0866 1
(SEQ §Dgﬁ0f7iSG)mt a mdy dambionbereof, detail GFBFectoduanipl of, GE@BRAk Accession

vo. UEBODSUL By G 50 LIS LR Bp vorso.

NP _00fo130€6.4 QK&F&QP?%fdrﬁl 4. Y910 1DQ@037'5') P HFLY YIGFBPﬁlsoforrn b;
particul ar regi on of CBPs i gh" sequencedi versit

SEQ H?]NQ E5Tn0E_0eth43r2 QIGEBPGEFSEQnI@ B Tiﬁr)nﬁi’l YW5a0d (i[(ﬁFJBP5 SEQ

1D NGEXoPSE KB 0035 L 3:EeBh, 8RoT NEhef G i Rrnaib ARIERH, 1m et

furthe€ ehﬂbo@lmsh aRNGF | 8PICBR Aiit8géhiicoaipeiods 4 wqu&ﬂ& that is at least 80%,
devel ogrrent of | GFBPs and vari ants as nat ur al

| G-
at leasd ¥ g ahlcatt 0V m ahdgasi 9¢ smablsadifdeaselsastPato, at feae pp et least 95%,
. i ) . . . o ‘
at leaég '9&2? g{sjlc ?stet :_9226', g{ le’ésq 28 é Sgtc %%(s% b?g}o iﬂslg%t Pg.'Sg/%%rgétzllga%{ f50% identical
to an edniadi avehsSuehdéan df I$E& Qd dIrelN 057 5df 7 G0h ivehetkis ¢th© swtagonist inhibits the

se VH an L ins specific for I1GFl or |G-2.
aCthl‘ierrP@éLela%ﬂoﬁle@ﬁ‘Bgﬁ ﬁ%ﬂ{(‘éF ‘the VH and VL domains are
rodent (e.g., nouse, rat), humani zed, or human.
Mu]ti%@immpmeﬁg this disclosure nmay al so, or
alternatively, conprise an | GFI R ect odomai n of Genbank
AtHHS8] dhe preseNrEiGOB8EGravi( SEQUItBPINOfZSBiomprogeins comprising a
S donmai n there GFBP ect dorm; n qf
doma R BSS PO GB68as LT ke AR gt is an
I kRl
antag&gg%g %%8111§t o@a:lﬁpg%nd SRS 'Jh@n Q@d@) a’nH"i1 &%&%g&;sgol%ﬁm& %Ioarélaln ),

i soform a; SEQ NP 000589. 2 '
such assmflbﬁ mlltangEQIllID an@gaﬁmy GINR @0&6‘437 EGK p@pBmdst, BEDah@gonist,

HGF %@gs)t,’ TWE@&%%%%Q@&(%?&%@ %}%@Bl l?és c&l}gen&%ﬁﬁé ‘l[D the TGFf

antagdli§ld@@faid fay 8 af tHE bigio-RAARME BRN NS hefolbBus bRidihgH@main at the
ant agoni st conprises a se%Jence that is at | east 80%

carboxt-tqramsmis o8 dysiet protsiss tor dipnheterplogershindingomain raggbe at the
amino- %&mﬁg a}lc? ﬁl%tTGglé)‘If/gntggtoms? %1%51 b%%t/?he%tarb0§§%rm%§ s As set forth

herein, the binding domains of this disclosure may be fused to each end of an intervening
domain (e.g., an immunoglobulin constant region or sub-region thereof). Furthermore, the
two or more binding domains may be each joined to an intervening domain via a linker

known 1n the art or as described herein.
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at least 96% at least 97% at |east 98% at |east
99% at l|least 99.5% or at |east 100% i dentical to an
w@pinooxres d sequence of SEQ I D NO 754- 760, wheP&i/nS100%049616
antagonist inhibits the activity of at |east one or
I Mul t i eci fic, Fusi,pn Proteins. [0O.
@lﬁgggéﬁ’tse‘ﬁh%fﬁ%% rl %ﬁYCSU}go‘B’%n%l Feferg joey %mle[’ PEﬂé Sgipence
that sﬂﬂ’fﬁ% ﬁin@ﬁo&%ﬁ@@cﬁf&g fér &%‘H%'rﬁbr% Batdid C?de?ﬁ‘alﬁsnw Dths tusthn protein
"TGFb ant agoni st domai n") domain that is
will exint mmafga é.gt 50%o @gmm of a @f)plalaﬂlcprgafrfdsmn hmtelnﬁam sabsrmﬁblly

hgand ("h terol I.ndi ng uch
(e S0 PP ROER TP Lo R IR il Ml s
comp @i 0 FdrekampdcrirpBeM ling ddmiaNtARE Ststruafﬂﬁl-\ﬁmctlon (e.g.,
antagoni st, or |G- antagonist. It is_ contenpl ated that
spacing, 8exibtsy, grgl@@amr biolem |f1,1pqﬁ199 (pg, am incppased half-life in plasma, such
o in G Bp AR OS5 B RLEEAAT AL AN e oo

proteinebdethel digdassirddinrpdisng: idoirad albomyn, h@nﬁ’érrinhe scaffold domain that
am no-term nus and the TGFb antagoni st may be at the
binds é‘é%‘&k@fpfﬁ‘é‘% o Hgslikeaqr Kgamendsy thgreREr ei n, the bi ndi ng

OROTABEP 10LortdM Frofirtfl %fogaﬁnm HREnfE! ﬁ@fﬁ# Boftfitle®@fn o

ntervenlng domai n g., an Inmuno
multusmwﬁcafuslon@gotem afithis dtsckoelgle oa t dhﬁreaeaitjon d‘emmalmé mwihecherefers to an

. the , two or r.e bi dOﬂHI be e ned .t
aming,gh 0 SBe S TR GS chBH S DT e i bR et O ) 4Ry e chain
polyp@ﬁﬂd@@ SEpioREk \hﬁ’ h@ﬁ-@o&a@&i’t 3tboRfent iREaBEIRI dhich @by hydrogen

interveni ng domain" refers to an am no aci d sequence

bondingalcctioptptiy/ntaraeionenéareder AV ad afforsksl disoHidsriwnds, hydrophobic

. bi ndi ng, d ns_so that..th ot e X St

intradj i Apg ARE o in” b bida ettt Skl Siitan Fibflny

includeli@in@indglobelin ﬁmstcamlhloahétynt(r igns or sA0%eE@bnITOE shovid e
popul ati on of fusion proteins) as a single chain

undergiepd, fape digecrization dymppshr PMOtEtie f@%@m@f deaers g higher order
multulpglI c%[rﬁ/p%QeQ gsuQR 'JE‘ erg atgﬁ Q‘?é{rg L Eﬁf‘ﬂ% th)lé>r( tra{n%ps Pctarners,

spaci eX|b og I'ca
etc.). functlon (e.g. , an |ncreased half-life in plasna
n human pl oad) y intervening domajns
t Héﬂﬂglaﬁ* .%e%t%@gﬁ%gl?n et d@ﬁ@ drgesy T fﬁf%?‘é? ROPIEE
PO P B e R P T g M LA o ol of ome or
more pniotieegiobudm dohgahtirkgipn domhma,dmm ldbss idt eoain. all] c@xﬁ&taﬁt] regmn

certain preferre nb nts |nterven|n
doma S o 0B SPHES o SpBETH & FUBRSRETER N Cr G RS domains
of a fiEbiICHrORMUT 8f thi discl dihfeecrdnza@tsl ap@HQ QBRialh and\wlqb doBfafl §F 156, IgA,
an am no acid sequence that is capable pronotin

g
or Ig}, meora psasetiablyilew | ¢fHZand €Hgtandvayes mogt ereédiidfrlm human IgGl CH2

e| ns .vi.a _non-caoval e COV

and C?lﬁ)t éc)r%ller‘ gr%g)oc?lmﬁgl{?o{ IS Canterl]nt é?%%n ﬁorBaln a fl.lSlOIl pro 1n onft this

discloghre indeﬁ‘h@% ﬁllﬁlﬁf&ﬁé@é‘o‘tdrcfﬁﬁctloﬂﬁ Bf &iﬁfbo&?@bpé‘nd%@tr déﬁsmedlated
di sul fi de bonds, hydrophobic interactions, or th

cytotaxiqty, (ARC Qhynizidsaendsat ellemedinted phesasyiosis (ADCP), and
com AR LR R R IABELRP DL i e

abilityutockends ameslF ¢ featptarsdbuvhras FaRn bindioyand raainingrorbitiectyieng half
life znfv(z)\fonaﬁllc(e)rr‘galgfem I0 nge?ltsog bli]r{dglg]geéon?eglg %% this disclosure is fused to a human
IgG1 constant region or sub-region, wherein the IgG1 constant region or sub-region has one
or more of the following amino acids mutated: leucine at position 234 (L234), leucine at

position 235 (L235), glycine at position 237 (G237), glutamate at position 318 (E318), lysine
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mul ti mer conpl exes (such as trimers, tetraners,
pent aners, hexaners, septaners, octaners, etc.).
WO Q00B@ 1A "const ant sub-region” is a term def PCBEUS2009/049616
herein to refer to a peptide pol ypepti de, or protein
se C a corres r.is derived from
st posg a0 BBl Aigrat m%ﬁa%&mr iRy EYRRAfen %&%LEU
numb8@fHi ns, but does not contain all constant region

domai ns found in a source antibody. In preferred
e i d7 hmhatkodstanekmorsinghe ant égyi noakigpmaiationpmsalefongiside an Fe

domaBy Bl Gftafly g R EE rFOR St Fifaar SFR " BRY. e
FcRnfé‘ﬂzmﬂﬂﬂle@bﬁh |eitght EMEPo¥RE €1 (RE.eL AU PatsiBNol 81604, 12 Presta

In some enbodi nents, the const ant regi on

(20020,1 6#5} Ble\,ar@ta Biofagbneln3 38 6x diantigariambodimey @fstmsehsqktsnéredﬂclude

comn 91Ty T FEb RS SRS B SRR o
sub-regeon fromdiuaize dg@ agedy bivgling t0 AORR)nd arudeia dpdegn@pived and
activatjon_ and conpl enent - dependent cytotoxicit

whereiirtheyFe dggainng @tngﬁrrfm&th ra'@ilmfiﬂbymfeéa%fr Wh @&%%ﬁéeceptors or
Clq. ?gf 28 T':‘ )?(kﬁong ﬁéﬁn?‘ﬁ%’i} glgk ARG %Qﬁjbé ﬁfs@él B PBurfan 1eG1

e Ilnvivo. In certaln
constantriogpiomerdub;regiot Mlhdremgthd(amwra’gmé attmnlsmodﬁgé (N9 endes EU

f t t ant. b-
num b e CrcaY G (& b AP N GroG B R ehse o a
this s&r arf@rcFbre! zﬂﬁoéaﬁ’é EfﬁMeﬁgF@mnﬂﬁngS iFdeR B @t §: dAnb@ﬂéPé;&%lplary
posi tion 23 34), leucine at position 23

rnutat(omzs BP33 4. wﬁnﬁeklmckpostl ¢ iprindiBZ buGABF ot gfifast thtn@lnm

PR e .
glycoiﬁﬁfcﬁqj‘attéﬁUemﬁﬂ@ﬁf donighmurldgbbahh rddetcRogigueice. Fapwtinple, any of a

the art for making nutations inside or outside an Fc
variety @hggnstie mﬁhnkgaﬁs HRY Be emelqyml o dter PBMSr MPrerpapécular amino acid

residue§ ﬁﬁtp %l%séﬁmo o €9 n{ Eﬁﬁﬁg%@é& Iﬂnrmf foryo: K61,

Jacquaable at all\(C2006), B ThrBal.; Ha‘Efrﬁ;St 4:102008hular ¢r.al. F(Dmi”)tﬂancer Res.

s SUESEL ﬁesaaﬁe@%%%ozw&%a TR Lol St ot
whicH fiGBR %%t@iﬁ%f isOdis Aok Ofte Bf&fu%éd‘ﬁla{éﬁé‘%n ﬁé’&ecgtioﬁﬂ&?&c% h

regi on or sub-region from human ein ding to
altere@gaaoammoprpattemn Oncamethpd bwn/edhaad fwh examnplie,tirevibes altered
or n1n|nall i nt eract

elycofiTn nd% faRB ot Bt 5 e ehe toqy e uBnts thay MeFL RS DL fne

variarflORBIIN 8 dxBiSsidh $EA RSHCEI 6@Nailm ol dSBolR citarlie IR ity
constant regi on or sub-regi on wherein the asparagine

enzyngt Aslbarhatively, 219:7P0(tN2967ntmfmheelog}uomrﬂ%a/ﬁygyvamkbefecwntemplated

to redlétfeyt%g %&otgé) ?oglﬁgr{ét% ghll%éns T f Feaul%§ [ cgc(rjog 5 90 th ci,%closture In one

knowe hdettiden CHES héut Rélil g rt:@)nﬁﬁﬁt anthubd oblﬂﬂﬂ;ﬁrb@ﬁctlon is provided that
exenplary nmutation is a P331S, which knocks out Cl

modlfiﬂSﬁ%ﬁ glycanytation pattepof drerigwrunpelobp i aéegion drgsgh prﬁguctlon of
GDp-fibther enbodi ments, an i mmunogl obulin Fc region may
ave an altered glycosylatlon pattern relative to an
I PO0UBOp Adtardatinely eflentcd] thaigaccee ukal toekanikb glycasylatadn pattern

a . .. . .
of fusion proteins of this disclosure. For example, a variety of glycosidase and/or
mannosidase inhibitors provide one or more of desired effects of increasing ADCC activity,
increasing Fc receptor binding, and altering glycosylation pattern. In certain embodiment,

cells expressing a multispecific fusion protein of the instant disclosure (containing a TGFf
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vari ety of genetic techni ques nmay be enployed to alter

one or nore particular amno acid residues that forma
w@bkot0083isati on site (see Co et al. (1993) Ml .PCHIB2909/049616

30:1361; Jacquenon et al. (2006) J . Thronb. Haenost.

4:1047; Schuster et al. (2005 ncer. Res. 65:7934;
antegqRH SEITERER 10 25|18 S RERBIO: o GEnENFIHCHS L EAK, IGF
s LR G g O bl Bl ke AR L Qe
modifprr ada cencantratidneh@&dngtase o gyl ADCOof pantuvao glycépretcimembledules

known i.n the art, for .exanp|e rovj.des altered .
produ@?ﬂfj%%«ﬁ\q Beyt Bﬂﬁi%heffﬂ’é s4ig PmbsFYCBP‘@émdé_ﬁ?r H B FUCEUFALRP O loss
than S087IMINirSa blefdrddeiRaRRerM R  cel K& pMaLihE HeSe MefitlthEcifiE Aon

expression in a host cell containing an
proteios ageseee ag Pwlbwerogifugi emprsmgesstandspsrmiat iov sifynensine, more

Pot el |.i gent t.echnol o of. Bi Hakko i
prefery B TR P AT L Tt L SV R R SR 0D 1v. 200 vt 300
1M, 400 Y:&2.500aiM bom N CTI08SMAGCEUdiNMY M&@hdddifer £ltebitk @BroSylation with
In one known nethod, a CHO host cell for reconbinant
a carbohydratsdneshiien sich poestanpasrmiie sronodgd it S Retrat Appkcation

. [ .Of.; [ in Fc

Py S SRAGHESDOPAL S 90 Bl MTRAOGhSEY
A[0(H0RTH Medtlyer catvedingalt, the himusegshiainer cusgidn intryeak€ amino acid

.the glycosylation patfern of fusion proteins of this

modlféﬁagle%%afraé?(ecmpd@%é%ff%etorace@fﬁ rgesptasp. gheas sagditagagions can be
. i i bi. { . '

mc 08 3y PRARGEL AR5 L UL 0 Kb OI s e
(2001) Rercéasi Svy. Fowns et 7orinbhottienappraact, the XencorgKmAb technology is

. ycosyl ation pattern.. In certain enbodj nent, cells
avaﬂa_gl&w @gémij cgniiesnEgeipps C_n?“ﬁﬁ&ﬁ“&ﬁlgﬁigg’tcg’?ﬂla&ﬁ_t? fighance cell
killin% Ot fuldtRml (QSUrLak &wt@oojﬁ&rx@oa ﬁd%‘fb@d&%lﬁ%ﬂl%% ﬁ%@@.ﬁb%),

inked to a IL6, IL6R, 1L6xR, LI O VEG-, TNF, ,
UsingTinsarpropdi fantxagphd, ohe oan gapcrtc@onRangobitsgipnaweh gnpraved

specilg o ST T ol VAT ch B Eha B RN B Rt

| poIep iy S PfiRthet EmbadiRent e5cdkAdteeibnky ssRtdhidiO&h optionally
cell, wherein said carbohydrate nodifier is at a

increasopleame halfilidnoiorlageasd trepgpr igoompmisanio 4 cerresnondiag fusion protein
1ackingr£‘8919 hﬁ@&veﬁiﬁé dGi§ikihS 1€ XRESS gﬁlgcgdifntlgﬁti,ethg]é%ttehc?éaeﬁhsfrﬁachalf-life
usron prot el are grown in a culture nedum

of a fitumpprogimef thaslishsaras ai lkest owo kit laasethsenat, leayoforir, at least five, at
pr ef er abl castanosqernine at a concentration of

least (5t 590! VL GO ehd RS0 ot D53 4k 3 00-HACHAGH pipdpast 40, a

least B0 IMat 1@9@ s%aﬂ&?s,rﬂ\/leaﬁra WO, iNbaMRE QS o _e?s.t several weeks,
altering glycosylation with a carbohydrate noditier

at lcag wahordls, at &sbtanogperths, aelcastacyardvnalebs, onmd8: Bt lemban.

i cation Publication Na. 2009/0041756 or .PCT .
PR GhsRB s s8 0056 PrOS ALY T oA lpwing
domaRPOd] EMain €y BRI ALADWD, NeGCIFe8F RIMITBYd B@Y.§ domain (IgE
am no acid modifications fhat affect binding to '
or IgMd}. f & comtand elh-reegon ascdspined Bereinh thecfons ¢ refer fompolypeptide that

made uUsi ng.an techni%u known %n t he ar such as, the
Co“esgﬁ%fsotg@r?o Qe pediipdpieLybn sty reRin o't Breeniepresion
may cofPrisd i @RS dofmlin48d a 4} den@in®iivad BOARGH sarhél & r Yefaeit,

) XmAb technojogg‘is available to enﬂ%neer const ant
immugegobis odibedy setpen@r aldeltcorapgnigo fnsaiae erpbedimanisehe Crs

dornaﬁl% kruncated and comprises a carboxy-terminal sequence listed in PCT Publication

No. WO 2007/146968 as SEQ ID NO:366-371, which sequences are hereby incorporated by
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killing effector function (see Lazar et al. (2006)
Proc. Natl Acad. ScL (USA) 103:4005). Using this
Wappooeus for exanple, one can generate constBE/US2009/049616
sub-regions with i nproved specificity and binding for
refereggﬁ% %-c%ﬂgig[%g%g)fg%qe%?s; Ia 2 pq%%tlsal? I{elfglé(l?nn el f ?}?f—.‘té)?fgig of this disclosure

has a @ﬁp&é@ﬁh ah&§ @k?&orﬁﬁm%‘&cﬁ %Qiy%n%ﬁzﬂlﬂ?év'e %H%hhﬂ{o te@ﬂxﬁiﬁﬁﬁker a
asma hal f fe or placental transfer in conparison

Carbo?‘”tm helsqﬁgwoh livgef @tsbmelmsot ei n | acking sucE an
MBI ISt ndreod GEIHR B FHRTEhTT bRt Spispapides such

as a lidk&Of @bolite th ab@it 1560asdind ¥&ds. ah fheasprotdifi 68 thRtdidcRRGEe, a linker
four, at least five, at least ten, at |least 12, at

can joirparsntergening deragis (.2 an Fnmpeemebuw-daiive sorstansgub-gagion) to a
blndlﬂ§:£ozltrlaéﬁ$ gla% ﬁékér%?ﬂoem &/0 9&1‘14‘3 eﬁ\seglo?@ PPQ Hmaj n\%géonlla%gsﬁor example, a
linkerlcaadt as aﬂﬁ{dﬂmdl\mﬂﬁnceaﬂotduwls Herdwaapmt deslgaéd freasdn dntdody hinge

. nhonths, at |east. several nonths, or nore in a human.
region $RGYALE. ASUYFREAMKINE APIPEEHE SAMAHVOATEFREY. it tedBencylinking a
bindi odr?gllﬂlc}fnnfg Eaf}sufrﬁlcé 9 éﬂ%ng&’ﬁ%oﬂr%glon%r (he qqgﬁ{enancﬁ‘or i masuorﬁe
embodihghtson llhgswpcan Aavma‘té.d:aand)n@qybtemgnapablaef oleficipatthgheraeleast one

sl T i el iR SRR e BioF A RO
peptl&%%tf@monsd&dfti%ﬁk %nﬁ‘iﬁ}éné:m&lbtﬁ% s@or%eq O TR HadDémBodim3nts, a
donmai n derived fromthe sane, er ent

linker; cmmmgﬂmgmr isimgilar gman bm@iyncpgl@hthésngecmpam widies a cysteine that

. domain isS,.
correy i1 Beiafe SR PRS0 o Byt pinge. 10
furthek bBib8GMcAtsPLTnkYS fremtanaRGNQr 1 é@fg Bihbl kA6 A6SorscySiefel 0o two
NO 366- 371, which sequences are her eby i ncor por at ed

CySteiBg QTSRS tp Mingsraysicce niowrtrerinebodzmenin ong gt more disulfide

0 f a
bonds3P iR A0 - BB URER b Bt B B I Bt E T B
embodifane; figiom pradeinsiofikes diseloaat baxlyavteemmnﬁﬁienimgrdoeram ﬁ]@eda

i nker. at hoth ends. [00143] A "linker" is a_ pep
dlrectlyrrata Hl%ff i H%malin. (htsabsericr linkep Py biagelon song pepe la@gts Cthe

1nterv§11ﬁﬁ€ dBfhafh ik hAkREiRloAROMEInZ t0 about 150 am no acids.
I'n Tusion proteins of this disclosure, a linker can
j 0001 4dh Tha mtcrwemng gr dommizatigredgnain ah rnulti-speciﬁc fusion proteins of

ul i rlved constant sup-region) to.a .
this AT g RO O L POLa O o e SR 08 & peptide
linker! 88b&dBoPto @fobﬂdﬁ@ A\PaiapBiibtioof 1iEReATR] SrovRle!flcRIERity @R Rigidity

be an am no aci d sequence obtal ned, derived, or
suitabipekor gmp@rlﬁ poentag the pnmrdyom bigding égm@ms oby ﬁémepro@m both
WlthlnS t%g d e% S epﬁo#eﬁ kI : E(Qbeqwsﬁl:nﬂ%: a:lr]lgon (J[Hahﬁl%tngargte{ng%fel 11’ ta (ggt(a)
Furthérl &8k bk siipoFtegbrBsion oN® rlI-RALhENSBO protdin abd® @t@blhty of the

enbodi_ment s, a linker_ can have at |east one cysteine

purifiechprafsiin besh 1 11k aidanvivedollpw g adadistraion tepsubiestde need
0 Y,

thereo*% Jﬁ‘éh gg d ggrﬁlg{?taﬁig gés ;S\%fe?ﬁlly oA %&gﬁ&‘% n?J q%ogtﬁp 1%591%9 T
those camcdsllhjm In&@ﬂﬁintetrfbbdlnﬁamts peéipkérche aﬁhmtba@ﬁi)n.g ok A dimerization

cert ai n emhodi nments, a |i E#er correspondi ng. or sim Lgtr
domamnepTapplitsaet B P RTRtCHIS Y 41D dist ioaae iy AORPTiac By P!

humat RAfuASI6GARONAS: t 0 the hinge cysteine disposed toward
the ammno-termnus of that hinge. In

[00145] Additionally, a binding domain may comprise a Vy and a Vi domain, and

these variable region domains may be combined by a linker. Exemplary variable region
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further enbodinents, a linker is froman 1g@ or |Ig&XA
hi nge and has one cysteine or two cysteines

w@orwespondi ng to hinge cysteines. In certai n PCT/US2009/049616
enbodi ments, one or nore disul fide bonds are formed as

binding gt ke St (b SaREREdS A oD TP ietbE ¢ hi s
(Glys @éﬁn%gfﬁ‘%rﬂ Kﬁ?%ﬂ%@g@}@ﬁebﬂ} @Y LehNe1H8eB), r@)r {@B8Skr),, wherein n is
i ndi ng donmain (i.e., abse

rectly to a ( ent a’l'inker or
an lnttgem 9€) to § hsesone , binborsi 222?516, B8RO0 mcbllﬁeqﬂrwgp@dm ta SES ID

NOS: S ST oS R AT o ATeT ey Pl RSl e

(Gly,8dr)-biNed 18k&6 aRSHCE tdBYk Pa bR diRediffarddur®A6t 13kd fPlikk a binding
term nal binding domains by a peptide |inker. In

domaléilc(é igt-iseAV )t ap A8 GIvaniAg damgwa(@gngmflgiﬁcﬁlﬂ%ﬁm)a | i nker can
|
DIRHABE ECHlaRL oty Bl b Bt (3 4 ARG CiB aBhRREE KX an
immupdsgibbxilm-démffeh cohdtdrit Suli-Regidn) 36 @ bindingt dinia nﬂtogemvm@manable

. anpng .the fusion proteins and their ta é
regwmlﬂf@ﬁ@? dingdempirgFe RaNidsd FhoER TR r%ﬁ aafi 1423-1228.
od147E S,Mrsf éﬁ)?l'te%g) E@h{aﬂhﬁ Ao EAREhL yfop%at‘xfbﬁd \Bie%tédes

purlfle protein Invitro and 1n vivo
deriveadinomiasy rre¢ri-demdin regicudl aadmnmunogeddlin threefamﬂysnmnbaie g., an

QTR 800 5. Pl SLO8L Y PoOL! AOBEELE, o ROR o

protelﬁﬂbﬂ‘i’ésg‘ﬁﬁf(@rs rahgh i ﬁgth‘}forﬁ‘ AbdU e85 YEMI 196 aino acids, or about
di meri zati on domain mul ti-specific fusion prot ei ns

two tapgbouh#@ amlmCqureah@ayelghtrtp rbew 20antin@acidd, prajérablyrabeatfen to

sbour (THITR RS ol 1B BP9 At oG ¥ ot B eteravty

about\lartd) albd@ 26 agmwwimda%xmme PEinkeMb{SEIIDW@®R497)NKBF6 amino
nplary variable re onblndlng donmai n | i nkers

acids lmléngrb@n hinder bkt GG HYNQ60hes fEripisercjdstipmgngih. such
ggﬂe(ﬁl)%ﬁy g%g&%g% %e%a’f' %%th'c&nélgﬁégl?%{ﬁ)a 'li&l%er%/sgﬁ%tﬂ% )f(ﬂ* usg % the fusion

proteinnd b ardiaflostird idcldéssaeanti®ody hlnge ng@d‘rﬁse&%tedﬁﬁom 46 ,‘[g@ Binge, IgA
.90, and 116 correspandi t Q I D NOS: 518, 525, 542,
hingeglgh) hisess T Aingoe: AU Bersd iy 3 oy preadinpiiy a liker may be an

antlbo%l %ﬁe%@glﬁl u 19 ot Yeotor g%le@c@& &dnl AR B3GR l? ﬁurHe?‘t?%G2

[ ink onalns and are not used
hurnaiD lg(@h, hgmdo ﬂg@ﬂ qrefragmensmh’-w)lrlan‘ns therdofit As vel hﬁyeldm‘rhunker that is

an ”inirﬁht%@éolﬁ@ggl %gﬁ_glzl%_’s efﬁrlg?%t %bnod%,ﬂ%ﬁ %cé | Qvléee ! e car%oxyl end

of CH1"BRH RRABRB témriAg chy 8 CERNESARG, BDhE ggmr th@arino terrmnal
bi ndi ng domain or to join two vari abl e regi ons of

end obHY |(fvg Tefo med 2Nk eA prdditeiwd ninpureeobuin Noga 967%1@@4 a&wd herein,

00147] .Li k
reers B B ookt Ao B0 SRR E BB A Bl Ll i Geqpmprg v
CHI ﬁiﬁl&CHﬂt@ﬁoﬂiQfﬁi ngcrl%@l afid BiD)ast intdFpes@UbRedn dhd connectlng the
nme

superfam.ly glon or

qé an_ anti body hinge re
CH2 apd¢Hp kegiqutyi(B 1€ a {@\a)efqu@é i1} the heayyi dhin gf apfaniipody. | In
t

profer R B 1 BT G EndrlcBleR i ARG Sodich L EIPACE: b Hliman.

al[ﬁlllt49]4&e&@ﬂdmg am dystaldografioet stﬁxihght aft olgabduhgeZQiomﬁimOCan be

P prefer gbout ten to

functlonal and structura ly sub vided into three regions: the upper hinge region, the core or
middle hinge region, and the lower hinge region (Shin et al. (1992) Immunological Reviews
130:87). Exemplary upper hinge regions include EPKSCDKTHT (SEQ ID NO:1240) as

found in IgG1, ERKCCVE (SEQ ID NO:1241) as found in 1gG2, ELKTPLGDTT HT (SEQ
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about 60 am no acids, nore preferably about 10 to

about 30 am no acids, and nost preferably about 15 to
WwW@RaoooA® anm no aci ds. For exanple, Linker 1 (BEQUSI09/049616

NO 497) is two amino acids in |length and Linker 116

10 Nggheprganrah 11 kP PR ABRB R  Folrino &7 ki ahd PSKkVarp (s

ID N@qah@)bésefohﬁa nilfg}zt NEkbg 155%%1@ hﬁfg@ ISR inbhids CPPCP (SEQ ID
di scl’'osure i ncludes an antl y |nge regl on sel ect ed

NO:1240msdnundy & IgCh]gend IgR. HIPREP (P50 W hgl 124G @srfpmgigm 8G3, and

oSSR TSl Sy EbEA" SRRCHER G, By s vt

appeaﬁ &b elcetv@da fsm:glre hl;ppan ah@ GhiddRUARGe,| &3 HasiNBGr Iug%ndem — one of
ments or variants thereof.

ed
ELKT}P&{QJPFT qéT@i’lh@Br(SE kD NO: é2148)|9fliiﬁruh@g|Q§kﬁBK$\ClﬂTB§% CPRCP (SEQ

IDN(WSJI% refers to the am no acids found between the

boxyl end of CH and the am no term nal end of CH2
(1@0150pGA 1ap, IgBnahtit@es CprédTetoamm Qnt I@G—Tiﬂ&a tore ﬂfégmﬁ and IgD
CH3 (for IgE and |IgM.

appeagy iy a\feem%ﬁppera@na% é%gl%‘@rlén 'ﬁ‘nd?réf(é?es SE@ agﬁ\é%rlaﬁ@ ynd 1251).

Exem@ﬁ&“@vﬁlhq NI Cﬂ%bangé&%ﬂﬁ@ i Aelr %@%28&%?1‘5?%%5’ %‘g%gt forth in

necti regl
SEQ IyBpSor25irmndnpssed bet ween and connectl ng the CH2 and

nd. | found in t chai n
ot O STR I ¥t et Eianio e AE & DRiAS Tipgecroon have a
CH2 tré‘%@n' WHNRgLoAKE | ﬁofﬂérﬁgﬁ r E%tﬁﬂal%ﬁ‘%f‘dl%é eHe lﬂHﬁ@n hlnge like
49] According to crystall ographi c studies, I gG
Sequemeﬁg)é Iglﬁ)ﬁ@d FeM are s farthint SR AP IYO dadH QYGSBMEBPTFW KILQSSSDG

canfRAl C L TG LR ARG S ARV LSRR | RfgalboeLas

TQSBIEUISYK (BWIrSBRTRITC QL\@P?.QGHWqub@nKK@A)R@Nd e|) ID NO:1255
130: 87 Exenpl aréupper hi n regi ons include
(VIA T REOTHF F RS 1 SlkiG oA TGRSPBE!  BVEEVREGKQ

VGS<§i@@@%%@éﬁ%ﬁ%@?&&@%@%WE%RVDHRGL

TFQUNARSMIChVPY &&peaindyESKYGPP (SEQ | D NO 1244) as found
T e P e S P
1mmu(&§@>dlm IN% &%ﬂ)ﬁ) rﬁ%rsftgg%% Wi B@@m ggllgg%z@lg%%ggo& with up

ound
to 30%ratnuhmwhléshamgeh(eag3pqmo 2A566,R8%¢ 18%s il ﬁ‘@l er Mpperinancd substitutions

or del%q%%&? n ﬁoqfn iﬁat’ Qg&p(l & ll(‘%%@f %@%l@ﬁgﬁ%&g@ﬁ? gf@t 1'(§fat least 10
aminddHKBEPLPRPIELRRCP 1§, S8Q 1B aNfho 4d9)in 1dn 911\5@]]1 up &3 Amino acid

| gD ant’i bodi es a}) pear to lack an 1gGI[like core region,
changam.g. gup aAéar2d%. d5%a\l @%e woS %mm;no h¢id g@b&t@gmﬁ or flgjetions), or
() al%o%tli]o(jne ﬁg Wpr?g%éll ruélag 8Rglu% 1nﬁ§reignon|t 23) cornrpéls\a tkgrchevﬂmge
reglorﬁmm&lﬁ IﬁSn afag bset sSfQrt B, 9 HOSEQIQDIW orlﬁfgar @Ndast 358.6, 7, 8,
E and 1 gM anti bodi es, in contrast, inst ead

00151] |
9 10,Eif1, B.tl plﬁg@r Lhiergeo ¢cidsi Bretigaie 1a catpn pwhpdiments; e or more
cysteiﬁlé %Eggi:u!e% ﬁﬂga RIGRT 1&%05%8{{% fin¥e }%gll(% 1111¥§’ Be %UHJPM}’ ong or

more other amino acid residues (e.g., one or more serine residues). An altered

immunoglobulin hinge region may alternatively or additionally have a proline residue of a
wild type immunoglobulin hinge region substituted by another amino acid residue (e.g., a

serine residue).
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sequences of IgE and IgMare set forth in SEQ I D NO
1254 (VCSRDFTPPT VKI LQSSSDG GGHFPPTI QL LCLVSGYTPG

WA eMNDAWEDG QUVVMDVDLSTA STTQECELAS TQSELTLSQK HBDRDYY@9616
Q\/'I'YQG—FI'FE DSTKKCA) and SEQ I D I\IO 1255 (VI AELPPKVS

F G\ KLI C TGFSP SWLREGKQ VGSGVTT
QURES DS ory PSEE 11 RSO T OrRUDERE T GORURSSIE
regloIMFI)ﬁay 15696?%&1 fr&ﬁlp%rtlc[n@ Qtedl sﬁface %c‘éﬁ ; ?sdthﬁ\ﬂ do‘ﬂn&% PEV - hke or IgC-

|mTunog obul in |nge reglon er ed
like dpmame o@legibuﬂ batwhémigs/- hbfgdtunama? whenesthﬁt eell miyfage wickpiot gqméams

iR ARty PG S5O 1R S MR B B Srce

recept@f-? b&lt@lﬁbﬁh’lﬂplé ta@88m 05C dikk @édiiSdould 4o Be WRH b 8hrREtim regions
%ﬁe i mmunogl obul in hinge region that is at |east
or hnlsm pam Heeaitpin emppdimgnts) hapgg andinkensequancgp arpgrgnifiye to 60

arnlnoaa':c1(%312)n%i rﬁn%i %%g{)% p%%%ly @g%}%l 8@’ Iﬁ%}r 518(3 /ﬁ%ﬁdﬁg}?@g ?%?d

charaaelth)ﬁicls tamtilnmyScothtaudpﬂlmhn@rnﬁl)a helical stjucaurp orithiminirdl fasheet
%y pe. i munogl obul i.n hi nge re%%%n that conpri ses
Stmc“t“ﬁe Pecfpiablys pRyuch@&y @wt%hmndﬂaw 11 %9%@64@81%%%0
o .
protechytichleghagein e chfbogirend Aeq Fhecing orlin W@k f o Ruming o
added| reotgﬁsluyh a4 GPBErthaiconfersbel cappnity to fore aatisulidebaystrenuigple

es in.a wld type i nogl obul i.n hi nge . regi o
aisoligfPopiBotabi Feetbe b bR BoRe RIS bt ABO T b SEIGR. sequences
may cbﬁﬁi&&sor(&rg glyceggﬁatﬁrn RS, eE§ﬁﬁple§ofrtﬁﬁgedm)nkeﬁ&quences

al tered i mmunaogl obul in hinge region may al ternativel ék
€ or

includsrintgtitpintaioregidng bhiaveen sheplgdl- lﬂiﬁeandeIngd@ awibetvasnltle ke¢p

e THARBLAEERT CHORp B AN B g i cov

CD158| €PN b@tand €449 ex1&m@htivb ks FRGUBIR rdfhadlfraBistEide-
used as connecting regions may be crafted from
contaiggizregings of Tynel Il recgptpecieom agepmprugoglehelincgipgefamily members such
asCD§9¥%bﬁf Vn\ﬁrcﬂﬂ)qllke domai ns. Regi ons between IgV-1ike
I'nS where the cell surface receptor contains
m[(b(msp] &n @M Emb@lithen®) asingd lihleondiasm sindlchgttome mes1due for
gC-|.i ke domai ere he cell surface r

formaE% PhMEGHATR &S@l 15988 Ingeh e ol EpHh sﬁwgalr hpsdyve Gysteine
residuRE fHFE I AR CPAREChAIR Ui LT HIRIO! Tnl RKE R ARS -2 Hiflge linker

certaln enbodi nents, hinge and |1 nker sequences are
is del‘]fVBd) fnofn mmmutﬁigldmlm anteicloohgin mg@n (agd anaytﬂtmiy;jnmgtmeglby
i ble, but may al so

compriyies Aepghrat el efirmiegt B EmALm Tl fipegyera Type 1 C-type
lectin @rah@}elgﬁﬁl (dShivdGtdHh 8 Wt Il MERbARE pRitsiheRt, Sb1 By lectin stalk

Preferably, sequences are stable in pl asne_and serum
regiomgequeirces pasorsh wraf RGT poplicspy PublicationNeg &Y O 2A0FdHED68, such as

seQ BRGNS g1 B 180T FET Prien 4e 10peet bl Toatis ey g 13

155, 16apasy g1, t1<63f pfrsmla7 diesut 31, de3, bzglsdzm 239”24!1;)2@ 245 247 249,
|de bonds to stab I|z C-term nus of

251, %él%i:%lzﬁ 258 Htlhep3, e?r%o%@néﬁ? 32715%%8%857%19 8%ht2§|7n289
297, 3082367, 309 3F1 Y MCOSY SR, 398351 18D, oA RS AR bl 286 20%ich

ef sequences
sequences are herein incorporated by reference.

[00155] In one aspect, exemplary multi-specific fusion proteins containing a TGFf3
antagonist as described herein will also contain at least one additional binding region or

domain that is specific for a target other than TGFf, such as an IL6, IL10, VEGF, TNF,
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i nclude interdomain regi ons between the 1gV-1ike and
I gC-like or between the IgClike or IgV-1like domains
wW@R010023118CD4, CD22, CD33, CD48, CD58, CD66, CDBOI/ULDBB049616
CD96, CD150, CD166, and CD244. Alternative hlnges may
aft ed fron1 ul fi decgnt ai ni ..ons . of
HGF %VBEA% ISSE@B OHE F %@Wﬁuﬁ%gqxaﬁl@q A MuisPseay fugion
proteil®rRES &s&Hﬁﬂe As ngﬁ afldd gnls@db%lagpllnﬁed tolaf @Il—é‘leb WEGF, TNF,
[

sone enbodi nents nge i nker has a si ng e cyst ei ne
HGF, Ta¥E8kKe 16 B anfagemisitararGIOR zgonishtiemeindiyranditstichingalopwin(such as

k tein ) )
o hump 8T AR TRORE PRy h s B ERo RS SR g Gign protein
comptigesfalTrtthed sesdaadindnd omainhd FiEse ahd §8é6ﬁd llﬁkeﬁi ee[nld\é(ﬁdntfefxﬁéﬁing
an |nnunoglobulln i nt er domai n regi on

domaignwhprisen ot agef thegintssv %}ﬁﬁqr@mgs fasﬁdlmbéhe fgﬁﬂl@@r to a first
sna REUST Rl fQE LTS 5 7 a0y A8Ghotlie Jp P

ectoderaaiy @nantipT GFR) and & ﬂ&: otEerg:nd 1£ﬁ$€¢)b1a rtye dceoiid inlsk & &k different
on sequences set forth in of égg!ication

r |
bmdvﬁf%maé%fh%w aNéL6v{é1QoHEﬁf4€bT€8HCsFu dWEAKsHEd' priaggngstpr a GITR
agonié't.l 113, 115, 117, 119, 121, 123, 125, 127, 129, 131,
133, 135, 149, 151, 153, 155, 157, 159, 161, 163, 165,
16001565 M cGtrin crBB&]im28(5, the Sirst 1B, and4tcond4Bike2ef: mAMiZspecific

fusmtép,r?fenggéhlséggc’los%rslegare% ’iné%%hd Z EI}'r’se g‘%d frégg ’forgfg(émp%gEQ ID
NO: 4@80&11&122%11’322%3 Jsor éfla@npl@ 4Re Bésl or s?e%Qnd Riike33dn ¢ E{Hkhh?dz (SEQ

ubl i cati on (zuences are herein incor por at ed

ID N(w 89)ef&f HEQ 4D Tﬂ@@ﬂSB]SO BEQAP MQPE6), or emﬂqmbmytlon thereof. In
furthef ¥R 8 [ibferh BRE O SEOMD KPS MaB el FiRigs s Linker 47

(SEQIIpa%:5aB¥; opdfk Liniendl Liak&adionqSEQIDONOILIY an@ihg otttalinkér is
ecific for a tar get ot her than TGFb, such as an |L6,

Linkey E@ GEQHENO ). ﬂmmpkabl%n&@@m@@ opthisgdigglaqgre that

F A f
comp3ftPPh ik ¥ Qo EHETRI uy oReidebTRABELLd, AR LAMR MIEY B,
TNF, HGRTWESK, \GF QT NEGR F PRI ctddamaii WEAKE Bl G lave agonhet(third)

G TR agoni st, domai n an i ntervenin
hnker%af&ﬁr?né%e Yurpddn dP&@delEgﬂS Linkey é g%y ID%Hgég& dnny of these
ernbo@im‘ﬂ%' R MnRers Qndy'ﬂ(j:[ ﬂarﬁt@@ 64 bh&td i QAR fah&idrOMRhb 968is,

afirst and sec bi ndi ng dormain, a first and second
WthhI maksmplabaa easult nf enewtarg sugh dwmaunrhmam eroddonlecofae.,.encobi
. the intervenin nis fuse a the first er .
particyipsFicfioy St 16 T atanic pHae s BoRe HepgebFRug ghiR ghscrtion of
one to Rv&ral arind GERITY of Fdr(fﬂﬂm@ésrbftﬁi@ d@srdtdsufE@E@R?e &ﬁﬁsi@l@féﬁw part of any

an anti-TGFb) and at the other end is fused via the
particglar balbr Icpigksequange.a di ff erent bi ndi ng domain that is an

&@HSZE ICI)I}] Ifus X%%:%B{cglgﬁenltﬁ%g 11;I‘E\Ar§;é1§h% :48%:181%% a?rm% Sﬁtgggl%lc Fusion

protelfl ioff §His Hilsels@ifre @l’td)nﬁﬁﬁ@dl of 4 1Iﬂ{€ﬁlﬁndgﬁotﬁhﬁ1¢bﬁsm1ﬁ P& bisub-region
fusion protein of is disclosure are ea

(preferabde bERGER: qfﬂggelgébpé ey HIGEH4 @ﬁlaaEpwrelgl\@E@mn the
mtervglgng%émﬁl% ﬁﬂgosjea%@wa%ﬁ%k%(ﬁgﬁ%ggﬁomﬁﬁeand'a'hSIL6 A10, VEGF,

can b
TNF, HGF, TWEAK, IGF antagonist binding domain or a GITR agonist binding domain. In

certain embodiments, the intervening domain of a multi-specific fusion protein of this
disclosure has a TGFf} antagonist at the amino-terminus and a binding domain specific for an
IL6, IL6xR, IL10, VEGF, TNF, HGF, TWEAK, IGF, or GITR at the carboxy-terminus. In

other embodiments, the intervening domain of a multi-specific fusion protein of this
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I D NO 589), 47 (SEQ I D NO 543), 80 (SEQ ID NGO 576), or
any conbination thereof. In further exanples, one

WO pk@ee311& Li nker 102 (SEQ I D NO 589) and t he BETIER2009/049616
[ nker is Linker 47 (SEQ ID NO 543), or one linker is

dlSClOlﬁl:lI'E $a %61% @E‘%%%P F\%Kgsfgeﬁt)g)z al? ﬂL(f, Eﬂfq] ﬁ(gé(,a'lh%:‘j ﬁéF | ”ISWEAK IGF

antag&hm;lﬁtgn 95RAiRDT QfGItrtu s2oflisBEinasY rd%niahﬁatt tﬁ@ﬁﬁfnbstenﬁ{hhs and a
omai ns, such as those specific for 1L6, IL6

TGFBI anS»ngsl 411y CAVIEH-tTTIRyS. I—Eiurthvmﬁ)odumts Cher mlmm@%d»mhn

furth thir
constgf F QAT e Oy iRy CHROMET S ot BE b St Q.
In reldt&d Heb&Adknts) the 31 CH2L MAEH B B AL I RMeSonetod ndré BREE Following
may be fl anked by one to five additional junction

amlnwdﬁdnat@tedél e.viivels dviigrest aming apid aj thaggegitiorgf leueing af negition
234 (Lsié% 1&&&%'5%&%9532@223%:;‘, ogqifééﬁen & 08 Hﬁ%ﬁ 29F é@%?ﬁbélh&u agés at

rrction‘enzyme eIC a
pos1t1@f&$18@£§5l18) lysind ah@oslnSﬁeBR(D (K03 29, l@slﬁe wopasioaral (KBRngor any
ac |ds€h]§ or. for purposes of this disclosure may be
combinaien therei (U pumbeiane)ahpr peanle dnyone phibsse Hping acids can be

change§ tARfife. fnoapﬁtétﬁer erﬂl?gdgﬁl%rﬁtre%ec_%gq? %fd@ma nuﬁl’ﬂ@nn the CH2

|nterven|ng domain o I1fic usl on rOtEIH
domainfhas kich afi [SBH0E2F% G287 codis; KSadl and K302 inmiatedgl abdrine (i.c.,

13§ SRR, PR R ERR SR GG T  vher i n
t G018} 84 YSR BebsIRARIB, 4 Sufi- %@ﬁf‘e%ggﬁ ¢In %f ﬁﬁ:@lsclosure has a
LR 0
ant agoni st domain and an IL6, |LI O VE

TGFBanesknist Bt compiponi §GFlBRﬁcﬁcwgom@mmrm sob- d@n@ﬁrﬁ @EGHBB@

ndi domai n certain enbo
cctodGHE By ey G TP UGk R 1T gy RGP PSS SPbEuTRse
amindPdcidshizs1H SGLORHWHEN @ﬁB@nkTﬁg&sﬁﬂﬁ RGORIPSHo ﬁi20t) €1, amino acids
am no-term nus and a bi ndi ng donmai n specific for an

48-151 26 setifomlx R GenBapk AgeersionTINg:, NIHEO3233INEAK any @Fmbmatl@ Rreof. In

at m nus. I n other enbodi nents,
furthef b Gl T Lo G PoES Bt P 1L PSR g forth in
SEQlcij@ry@déIsmuosure has a binding donmain specific for an
ILI O VEGF, TNF, HGF, TWEAK, | GF antagoni st

b |[01ii|5ﬂb InjfnrtiencrobodimGn R mgbnsmmﬂm fnsdongradonwi thiadistlhgire

having g]l:l'gﬂ:@aet{t%rgoqm%ﬁ agtrl]lgisl (ﬁ c;[?ﬁ.lfen $0 @%ﬁﬁgﬁ{agto&gmndlng domain that

binds wmm(gg[ QRtHilyno toHat adh t6 @i%e@ ML.& HPILV@Q;J a%‘né Afel déﬂffy%te@'d%th
domai'ns of I mmunoglobulin @ (1gd).

sIL6xRedoatpdek tndioditoregp 630 oraahhigres sgHD3 émdm[g—@ szﬂb@vER pemplay.eln

f the foll ow i ds nuta
certaif? g SinFRlsea Binglriiior B ST ATR L AR utRbEFe vagiomain
havm%@ﬁl@inﬁﬁ) ahd m&eﬁdemt%ék 1€ds2 86, 8396 UI00.9) 184, RIS IBVOY4Y%, 95%,
cine at position 237 (6237) gl utamat e

96%, Y 7op@¥iot ? 081 LErgiral tp i aneingracidesiudaned OQEJZNH(dIQBEG) found in
3 2
any o {1% Sg-g? '?I% Eﬁ9§ |4§ 256 0%)%115 %5\)7 %%maﬂlrlra%% A0 rHﬁnQ gt fi%te%uence that is

ering one"o

at leaﬁm)%o S 8%, 08%¢ Ao 96 NEBI9.H %t @5% @6%}97% 98% 99%tdi1600%
di ment, accordi ng to Kabat nurrbe rin

ldentlaed ﬁ%\Fhﬁ Y80 agid fepreneoaia V), damaindou i m@@x sme R@%EQaIPdN 0S:373-
434; Jégﬁxwgago glat{gg Za%H 'a:\gLscédé%atq? \O/fe #Bsﬁotﬁg%%on%?gf(l) and a

V1 domain of (ii) wherein the Vi and Vi are from the same reference sequence. In one
embodiment, such Vg and Vi domains can form exemplary binding domain TRU6-1019 (see

SEQ ID NOS:453 and 391, respectively).
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[00158] In sone enbodi nents, a nulti-specific fusion
protein of this disclosure has a TGFb ant agoni st t hat

wempodBes a TGFbR2 ect odomai n or a sub- donai NPEF/US2009/049616
TGFbR2 ect odomai n, or any conblnatlon t hereof. For

T 1 L SR B B S B3 AR RS Svich bins
to the%gg%h]agmé eramlﬂ%otﬁgﬁ PL% &%L§ﬁalor%ﬁhaqt6f09 it éRd Mone, and

GenBank Accessi on or any conbi nati on
compéthewebizp13fok birtdiey toehddilbrR tdsplek ve eﬂlﬁﬁbeﬂ@p&@ﬁbhlnﬂtng to

onpri ses an.am_no i d . sequence as set forth in SE
SIL6X%§%@7‘4 ﬁo%P“SFM‘p T‘%oc\i%@cjmfﬂﬂs FQIRRIHERE BiBoHPTRdRgiIgns apd CDRI,
CDRZTM{dt ¢DRB ‘?%:ﬂsc wfhlél%'119(h) ROV 1? Homeih ctoﬁfp%s&' tRE bR Rid sequence of
havi ng ant agoni st this disclosure also ha

a heagreheiroCRR agamsandocaaarfgumbmm onbat SEQHBSNGS R S-496; or (b)

hi ffi ty t I L6 th t it her. |
the Vi HREH Bt itk rivis PP BEh{iSin CORD] GBRA, e COR3
foundTHRhy3En 06 SHH AN eSS SIPUSS, d¥i(Bth8 Binldeh gSd e iR 6APINE % -V amino

In certain enbodi ments, a blndln% domai n igeC| ic for
acid spapepeGxitat it Vs emifq geichsogMeRRSTRRI(P): RBiCANCRE domaig compriscs a

Vi ar 5 e SRRSe GBhad et TR ug " Wl e viana v,

amind gtédtdqahcet arctfiem ae Jameacietense GHRBLE:. Glfhea\/LVdﬂdd@ﬁad)rﬁams of
found in, any one of SEQ I D NOCS: 435-496; or (ii)
these ByiirPRECHIRAUNGN RFPtEIRP ABY é)é iagraBgsql B SitBeridrigntation gd F’é&é’?
% 2 % 8%
somar g T b 2t e f e ke i A e i
embodimedraiinkdrgoinchg the ¥nyand g, doinaBEQonipriNGSiBaBino 481, secpmence of

Linkebs? (R T NisEl it B GERIB O sl b oradmedts o
multi-WRRY & ﬂlsfoh%réfanad&ﬁlp\ﬁsm%rtﬁe T ePaRtdJoRise ﬁfﬁﬁmr oA a® asurably
sequence. I'n one enbodinent, such VH and L donmi ns

inhibitsdh.6fois- ﬁmér(emﬁﬁlgm%hne; Ivrdfen@blyj traes-$igMRiog 20 0,1ptiosdly, 856 not

4 vel v),, (00160] In stil
mhlb4 ﬂg{l\%ﬁg 2&82%? ﬂylcytogwp 519 e&ﬁtﬁ%g% i st binding domain,
wWia0als1 piERESplagy SthRtdrbSaRudh byl spicoitefusiah pirdibiny, refeard to
IL6 or IL6Ra or either IL6 or |L6Raal one, and conpetes

hereinygs eegpsir 3aplegilespingida N-BH-KHeD LI, Db ER- Xd?\@’r%%@ﬂ)l- -ED2-C,
where\}ﬁﬁgﬁg %@Eﬁg@hg@ogﬁlﬂldfﬂgeqo}lﬁnﬁdr#o?fﬁ%uﬁg O‘Ejla%)fe reg%wlﬁ(gﬁg domain,

Mar NS~ conpri si ng amewor K regi éns an
X is abiiRbrveftinRdomach, GlRBDrig giremeptor whed@nain( @)th¢ Hiee. Vi sdareeionstructs,
conprises. the an1no aci d sequence of a, heavy chain

X canEpRIPriseERIMMARRE Y 0B8Rk TFEORAY SWHELHn @E@?@etween the first
and s¥or BitaiRmaAHs, GRAoHOEmKb IM%CDW%%% SRS this

acl d sequence of |ght chai n
disclobararhds aminderycromg d«xrhalﬁEEQ) E@MNOSnG T4 Bdnosterrhimps tchearboxy-

bi ndi ng domai [ a VH a d seque
rermirtsy SR g Felof o e el s eRg o g Sregact faependenty a
llnker%ﬁﬁhgﬁig%ﬁ@tv?o OIFRN FRParRinyHciAN] aﬁ’l‘a )@Ps' & 1M§%u9ﬁ constant
(a) and a VL am no acid sequence of (b), wherern t

region/pt sthefesipn afr ﬁl@thalecrrdbcgblqe@tﬁ,ctbe mgittespacd fubien peatein wﬂl have an

1nterv%€1¥1§ Eigrrﬁ%le tq Erggl?f\glli%lél ﬁld ar}éheq’ggl%lg? I?I‘g?el%%ln(eilﬁlg protein,

-sp d
where@ih thRehision pﬁifﬁlﬂter@dinﬁlﬁlﬁnm ob@ubstantlally as a single chain polypeptide in

a composition. In still further embodiments, a multi-specific fusion protein of this disclosure
has the following structure: N-BD1-X-L2-BD2-C, wherein N and C represent the amino-

terminus and carboxy-terminus, respectively; BD1 is a TGF[} antagonist that is at least about
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separated by up to about a 5-30 amno acid |inker as
di scl osed herein. In certain enbodi nents, a |inker

wo 201nj003118 he VH and VL domai ns conpri ses an anPCDUS202049616
sequence of Linker 47 (SEQ I D NO 543) or Linker 80

(. SE D NO 576 mbod
90% el Q3B RIEMRiISTT o B X it WAL Ha- CYisrain 1 s the frs

1501 RGN ), OB 5B Ol € i
the CHPEHB megibty Qf doBS i ddmtin hiptiosalgnaliatg tofellglmaﬁé)Fcfmmy

. cyt okj nes ot.he han | L6. 016
mteraﬁgons‘t‘ih]ilfe ‘i?ﬁﬁl?lflg E ﬁ]c%% IHftFré‘CtF‘?Ps ﬁs E)H?}’Egl Sﬁgrc) 685'1%8} é%ﬁclbg\l 6497-
604 aﬁ@[ﬁSﬂl@% S&EBDONs 418 n@%%l Rtnaith Yl PaBR-6%6EPEL6R complex.
ED- X-BD:C, N EDI-X-E C, wherein BD is an
i mﬂﬁlﬁab lwbaticwla ¢ml@0d@memtmmolgll -epigaificrX agatorr Aiien pre@umhas (a)a
domain, X is. an interven

TG Rt SRE o J61d R T Races J0Zfrd 007 dciticeFio o
sequeRQNRIEUSHS in XECAID RO 51€748Rni [THAADk %Q’té%bﬁls%ﬂﬁﬁ%ﬂfg a heavy

regi on or sub-regi on di sposed between the first
chain gyecdrerdgiandivily CRRIECHS, andCI9B fremenrbardd sasutisces at least 80% to

o, mul ti-specific fusion. i fo thi I scl e_has..
100% JHerigp P SBT3 Cotoh DI g FSf R Partf S
chain &Bﬂl:ﬂﬂe Fe@HdH Widis COR1C@DROXMIEC DRB UgninRadid kétfulbhided aBRast 80% to

follows: -L1-X-L2-, wherein LI and L2 are each

100%isendiselfe spqtcpoes 61 fokibrin SERID MO Brbrh rwesteCbbiersn, from
armno t%%m%ms ?0 ca?g%xqr‘i’terrﬁfﬂ%s %% fl‘g?lu g{ﬁg@ﬁ&%ﬁh@@t noC 96%%&1%1@1: (a

TGF mltatgonfsp@paaj bfarl UH Diagenidt &f (B) W mkedha\aeﬁramﬂmi €N MBBIfRG linker
domain that is albumn, transferrin, or anot her ser um

is fusqsirt@ta@umnmnﬁamhglnphm|Chalnm@fﬁ@1t megipreof GHR gnd Bt enpprising
t aptinaldy ' . chai o
amino aecln'cPs' ie‘%ttlﬁ égﬁfﬁﬁ Sgé g?ﬁg@s @H)‘ t'h? 2@% 8‘?n%{atﬂﬁie§m%%adlyr}3epnde is

fused m@@oﬁ@ MhiSer, #h r‘(ﬁ&)tthe Se6fd fihleer fidik@Ntol PGEB Bnt@boriktioF (a) or an
di scl osure has the fol | ow ng structure:

IL6 aNa@mist xf (1- Bmer@ln @mb@@nwnm Télﬁ diret linkpirie daner #RESEQ ID NO:543)

ar box
or LGt PLEIIRTA BESPRAH LT Hikeed SZBSTR g 565 ma

further (@1t Bider betwabn eetiod @ﬁﬁgam@thJ GdR2 dom¥ins lisSLinker 46 (SEQ ID
-L1-CH2CH3-, wherein LI is the first 1gd@ hinge,
NO%@H onal |y mut at ed by substituting the first cysteine

st o R LR

TGFfi dhteggoast c@npriving gn xrﬁmalalidmqur'@l&a al lem Ba?zéttqu)‘yd_laemtscaato a
i nker selected from - 604 and 1223-1228;
sequengrersperiorts ia SN NE: Y:f@’rﬁil 7.44@96 éb)f%ncﬂffl B pniggonistgopyprising an

o[ 00

amind 5 G SO 0nLRONRE i S EHhAG ETPOLRDEgred o

NO:7éhbviaganisd acdsp2-4681 ofSBEQ IBMNOQ T 44 cwhersimg fremcaniad- td:rﬁﬂﬁlis to
80%to 100%|dent| cal to a sequence as set forth i

In
carbOXE(SIUNOF 185! GHrOORYACHRRUS 19) ARIROTIEIEIBHY HYd rT.CsﬁB antagomst of (a)

or an BT RRR B BT R AR Tl B B\ B ol B gl an
immuhOgl&bulthetiai g ahaih corsseat espi@so fSEH?2 huod CHI3| (’nlﬁﬂi@(]HICHS constant

. NOS: 435- 496 respectlvel% and a |light chain variab
region RRJyRAPHAE £Hu o 2ehRY) Hsisaenddingeisis éw@ﬁé@g TGFp

antag(ﬂhst §E@|06%ﬂ&1 (ga]éggoﬁét (3? Q@' %‘?{:er{a gﬁgﬁ&%ﬁﬁ ﬁgﬁir%%ﬁﬂ(& 18

Llnker 47 (SEQ ID NO:543) or Linker 80 (SEQ ID NO: 576) and the second linker is Linker
102 (SEQ ID NO:589).
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am no-termnus to carboxy-term nus or from
carboxy-termnus to amno-termnus, (i) a TGFb

wa@piagenist of (a) or an I L6 antagoni st of (b)PCHUS28B0MI616
to a first linker, (ii) the first linker is fused to

an_ j oql obul i eavy chajn constant regi.on of .
AN SR T Bt Rt ot BUlPCotE XGPEEETUE RRESTE B (@) 2
8 CoIp ' i ! |
o e, GFFFR EaLaE Caghon OpRSglAd o
sequehéadseset fosthfin SEQ HDON&: HGRy 7dAtaad Ob)i sYEGE ap&agonist @ampristhg an

aming YEi RO et 037 o i e £ erpmo e st PBEER 1D
NO:7JI‘\@\’%§6€)§IZ,®OH1 bhgnReANs kd Eﬁ?%xf—t}%ﬁiﬁi‘nﬂg 6f fréf%afbok -t&:%hl_i%us to

, and a further (third) |inker between the

amincaetragos; (sita MBF R actaibnistefiga)rs ai\SEGF nk@pgori& of BBQs fided to a first

: 3 542). [00163] In other embodi ments, : .
inkerp ) 28 ér_ﬁéﬁmﬁr 5 %e&%gtp&fl lma&naalogv%& Beat¥shain cagstant regign of CH2
and CRAL AP LHRATPEARIASrALATHIARAAE § 58AUEASEcch hEShnd (iv)

|
80%to 100% i dentical to a sequence as set forth in
the seQH(Q lidReNS fkd tom TP anazonist ofita) bt h OEGH agagunsdt of (b). In certain

onpri si n.anm nQ aci n | east 80% 100%
embofligeHts: ﬁﬂa{}%ﬁm&ﬁr%lﬁlﬁrégi@ﬁﬁﬁ@ﬂﬁ@%?r @Ei‘?flﬁﬁ Q7UENO:576)
and tlﬁrseé&ldqu@ﬂsi%&% 182(% INEER | D NO 745, wherein,

fromam no-termnus to carboxy-term nus or from

c 0M6%) 1n Brthienersbedmants mmubi-sneaifs, X¢apjor dusi@rprotein has (a) a
antagoni st of .(a) or.an JLI O antagoni st of is .
TGFBrapiaggnishcompriyig 31} §RipaAcidseqyencr aftery b q%&@% ifgntical to a

, i . .

eyl Qe TP L5 PP CRRBAN A2 n

aminopalid/ peptideat icastfiddec 100%idetand in akdbo,acaivdqiéne of REQ ID
econd linker is fused to a TGFh antagoni st of (a) or

NO:7Ehot {19 2ftcHy SIS EmBro-TeByInus 1 GERXTATRIAKDR fHIA 8 Po¥ He
cormip G REFRALS (ST Aabg PN e P PE R fusea
to a fitsSREakdrPiNhSB3) Lifkdd 16kked to ahumhhmbgdbbiidhé¢pichain@onstant region

nmul ti-specific Xceptor fusion protein has_ (a) a TG-b_ .
of CH&&P&&&&{H) W?Qﬁa GoBHaniAcEHeN AelVACRiKg a%ﬁlé%ﬁ fera yeged linker,

o GBI 1019, SRR QRPN Akt
In ceradi@nbsdimgn@ntha fiics dinkex il Ligkgti4N (SEQ@UD IN@SYH 3 Bét%ihleer BOGSEQ 1D
NO:5 e e Sesop Bad Lnkerd 0 OTY o K Sk TespacHlisergodiments.
the mﬁl’ﬁ‘-’s?e&ﬁ% B@é%t%o} ?{ggﬂnyétehpha%%%ﬁ&? hATh gé’[ﬁl’e?éé( %f)@g %‘No: 236.

ant agoni st a VEG- antagonist o use

t Q0 66] 15 furthenkmebodifnients, 4 malti-srestficl Xeepenr fusorf poédn has (a) a

an i mmunogl obul i n heavy chain constant region of CH2
TGFBaqtpeomst cqmpiyng Hearino ert seavicaat lepst §P o dﬁpﬁéﬁﬁtwabto a

. ky ( t ‘ o
e 30 SEEPEONG s 0 (L BSREngn v
chain aatiggordgsin with CHRI, CH2 cerdt@DR3 emidedicie sdgsiendek et feadt §0% to
l.inker is Linker 47 (SEQ_| 1 24 Li nker. 80 ( SEQ.
100% g5l 35 st PEaB AT TThRER 74 (Taktsrregaclystrd g
chain NRiatfiOred BOMRLDRY, CPRENSTI @PRIFLIENES s@juences at least 80% to
mul ti-specific Xceptor fusion protein has (a) a
100% identical to sequences set forth in SEQ ID NOS:762-920, respectively, wherein, from
amino-terminus to carboxy-terminus or from carboxy-terminus to amino-terminus, (i) a

TGFp antagonist of (a) or a HGF antagonist of (b) is fused to a first linker, (ii) the first linker

is fused to an immunoglobulin heavy chain constant region of CH2 and CH3, (iii) the
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TGFb ant agoni st conprising an am no acid sequence at

| east 80%to 100% identical to a sequence as set forth
WO p0188@1k NO 743 or 744 and (b) a TNFa ant agoPCEUS2009/049616

conprising an am no acid sequence at | east 80%to 100%

CH2 e%&%bﬁé}%@%l}%@pgﬁq gﬁ‘lqessee gggﬁ%ﬁg élﬂI(ﬁSaEI% 1\% thlosecond linker is
n

fused ?@5 IT ea%%g%@“&f goJ d Hg%&%%gbgﬁ% ﬁilf Hl?ceg'tgsn eorI}bOéill’I_Il?\Illé% the

first hahd:rag hml@t 4b(SH@ID NOB5d3)peat Ltioka 8DI(REQ 1D NOeT76),(the $ecbhx£11nker

s Lkl 20 SN EE b Sek 0  ORL R lSBLE S ve
andVF(aeﬁltaﬁﬂtls LRUEON, GHYASNO.94) s fused to a second

i nker, and (iv) the second linker is fused to a TG-b
aEg3hils yeterhe aynbodinznTNEanatisaepiic Srepsér fusipn pratein has (a) a
certain enbodi.nments,. the first |inker is Li r. A7.

TGFACGOND FNETEIE O e ssooseed 1o AT apD i tiobto o

sequeﬁ@eca%rbgt fotRKe SEQSIIj-N@"ﬁB k024 (ag'g@) | PriVeAa8 gﬁtag(grﬁst comprising an
specific enbodinents, the multi- speC|f|c Xcept or

amindf apsd snquprastagigastfd)so £nl 09 el ¢ etequmncaeldcﬂeqw@e POSEQ ID

1236..100166], In.furthe

NO'&EWH“?‘E)’JH{IF e c‘é’BPB’i“S f%%a}r%?f‘yp‘iﬁ‘ér{l&“ﬁ Ohﬁgm (CRTooxY-fRgEpnus to

aminRREAGAL! (Hla TQFP ﬁhtﬁg&gsﬁﬁ (ABrROTWEAK SRR 8f ?J) id RA&d to a first
80% to 100% i denti cal to a sequence as set forth in

linkerSE(D tha X NG M43 isofusGiid aanthn{unpglabi@Fheavy aonicenstant region of CH2

and CERPRIL s NS st el BBt e SR st gtier. and (v)
the seé&{a%m&eﬁtmg‘e@ to taq@q%ﬁggo%%t %?Ea) Bpa tmva%%@gstt of (by. In

21-1078, respectively, ght chain varia
certain eglboalmwntshthelﬂﬁt thERB Ligled 4@DBBQ eIBlN@ 543) oF sipkeretio€EQ ID

Nors Ty, aiBR o R B o ot S0 D8N HUCAE Ptk cfoatments

the m@l‘ﬁ‘-dib@mﬁe 'X'Geﬁﬂé% fulsRnCHRHRAXNasta kiR 8ci@ ke fueAB of SEQ ID NO:1237.
car OX%II ermnus to am no-term nus, TGFb
3

yetothar ginbedinenicr naﬂtlégmﬁcs%cmtor( fiypion prateindas (a) a

ahQHg8
TGe it it #bye kg EEH EREO b O RS! o «

sequeﬁ&das@bgﬁortﬁ'lh SEQ ﬂlﬁﬁ&%rmﬂ %hélgﬁ) a‘hqg}FOJhta%%hﬁéP@d}hp%g an

fused to a second |inker, (iv) the second
armnq aoameqqums:efau ket §050 to HOOEbidsntiend mwarsammfo a(cai) segnenge BIGSEQ ID

he_ f
NO: 7?4{] kétgrwrherelﬂ,? f% a)nzln/) Feg%%rufs%) %8 errmnuls_ 1;] ﬁrtgrne Halo{x%égmmus
to arnin@ tHQnﬁJﬁ Xi) al TGRS acehid bhked br bis I(I}F Bﬂt@% onk§12f (@E@fds@d to a first

, and a further (thlrdz i nker between the
llnkeraﬁt) iss tinkgrisafasedvio agamaiumegiobulin héeey Chan(cggf@ntmeglon of CH2

and Cﬁ, Em;‘?hse F%TQZ kongpatn}.[regf%n I?og}g]pe'gp‘g? glfﬁse g a (sgsong ILF&rb and (iv)

the scBdHdASRRE KtfuSQTD LI TEFPaRfohit 8O (A6t th FERURASMIAI (1©2Th certain
80%to 100%identical to a sequence as set forth in

embo@E@nispthdirsdiker is 1dakeartd ($BQ 1B NOBAR) ankialjori0sSEQ 1D NO:576),

andthie&gﬁ dilg]ﬁl%i fié% Aﬁ%@@ﬂ@ﬁ@éﬁ%ﬁc? oIf egsEtQ iac[))% Nto 07(1520%

WED18D N In thenerabd didichte) in0SsFcifie N ey flistdiprotisn Bds (a) a
from carboxy-termnus to amno-termnus, (i) a TGFb

TGFeantaggoist eqmmsn(&é)n pning aTiEARuGE allonit 8p%ap 1@6% lldsntlcal to a

seaucioBiet §rdl it SERURLIPERG or Fitknd {9 GITH wsstrl Shbfhaige gp amino

acid s@duekt®at least 80% to 100% identical to amino acids 74-181 of SEQ ID NO:746,

wherein, from amino-terminus to carboxy-terminus or from carboxy-terminus to amino-
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and CH3, (iii) the CH2CH3 constant regi on pol ypeptide
is fused to a second |linker, and (iv) the second

WO 201k@03118& fused to a TGFb antagoni st of (a) OPCEHUIABEAEII616
antagoni st of (b). In certain enbodinents, the first

l'inker_is Linker, 47 (SEQ [LD NO 543 Li nk
temmw'@ (ts3 E'@@ﬁ Jn%?ﬁam@h%f (é)e%Q%@ITR ﬁ&%}l5ﬁ)0§ ?®|lh h@? o l(sglzéwr (if)
e o R SR L6, BUPR TR o M reion g o nd it
(iii) tl&dEIdD@Hﬁ] wemtant of gi GELY Ly prpiide <123 to[a0RAGHR] lidker, ned (109 thersecond

iments, a rrultltd#pem fic Xceptor fusion prote
hnkerﬁ%éu%)o &y TGERRN RGP (akordlil agqigst ah (il mectian %mbodlments

the ﬁé@ﬂg%? %1961?%% 4%5@2@/%2)%%3%3{11&%2 3 4€Sa%r%f1?g§l).gﬁ@r%&?le second

linkerast.adioni G (SEONID N€):Hi§P)an am no aci d sequence at | east
80%to 100%identical to an am no acid sequence of SEQ

Mk,ID 1. 754- 7 wherein, fromam no-termnus to
—%&E’ﬁ%&—éﬂfﬁ%ﬁmﬂ t carboxy-termnus to
amngof %@fﬂ“éi@ntl;(prl)d&e'ﬁ%l%f AU ALARE 8dm&h JoB)pePlid@Mr fildon
ant agoni st of (Db) fused to a first linker, (ii) the

proteifis deserib¢dnlkaseini asleadgep@pmdﬁ ans¢dntoipoblatsigbiction eéwspr@h@d n

polypgg[ dsé§ c{ﬁllsgo% plr?]telns1 %%&ang 9 Ithse &g%néPotnaﬂga(gflz %[ﬁ[gies (signal

sequehéadkBrexp @dﬁéﬂ tbld«ﬂectt ﬂh@c@ﬂ?@ﬂﬁrekﬂeﬁ@[ypleﬁtldds%e@us‘i(ﬁl @otidshnto a
ant agoni st of (a) .or an I G antagonist of (h). In

Secret@@rnagbwymg irpresritis clepypgefof thetleader peptiqedtam H}@ematm polypeptide

or fuskoB R A A R 0 GEE R ARG e BRfpiyfc or

fusion prowimeA perteath lmdérspepadeﬂwhlt be skpBem Bzmd ¥a ephgiderticsis dxnown in

rotein has a TG on| ng. an amni
the argéw& %Sé’&’d’&r?&é %@eﬂ gede }61?5d ﬁ&%ﬁf@éﬂ the gasy mc usion of

restrlﬁi%ﬁ%ﬁ@&ﬁc%ﬁs@ﬁ&a%&ph%s aﬁh%%@gﬂn@i :gg'r%ﬂc’lg op{he%éémgﬁg%l{eme for the

agoni st conpri sing an am aci d sequence
lcaded repsitle Blo%rﬂltatd@l@%cuk&e eigineiing opravidod that swhb 117t¢ﬂec1118&d sfquences
n, fromam no-terijnus

Spe“fsﬁgﬂ%& VN&%?& %’?f %’r?f%%?r‘ﬁ’&%%ﬁp%é’i ﬂh&nif Semed processing of
the le@i¥ POStRICT M She Ifahc)enﬁ Thres2B HageiRios Ho abt fnddkfed uic&pldBly with

agoni st of gb) IS fuse to a first |inker, ﬁ'll) t he
any desited furicting f 2 pelypersisd or Susson protrimoglesblslif thefesdeypeptide is not
cleaveccg ({]n ﬁngrn%{lat ra !)19 ﬁf %8 lp%[é%)g}?ﬂ(%é o(n pra‘?e%ng gxgrél gl'_Bleader peptides
of thid disKedure amdldé lnufmetl h\@dél%‘eqﬁ@hdes okee rthds® ckpiseydd twdthathd Ghive

antagoni st of (a) or a A TR agonist of (b). In certain
protelamd&ieﬁéh@%rolqgv@s fgaderserpaiees. Sah asi nker 47 (SEQ I D

H:N- Miﬁr@f‘é{f@: i}%@{f}é&% 1:@ %v@%g%n X %gﬁlfy AfinS 8S8A n is zero

to thrdd(SEQ- ISpEO: II&S) EuHmMEABtAQML[LmnPDWGaCDZHi (SBOIP
' &{éduce any of the binding domain pol ypepti des or
NO:1 ion proteins described herein, a |eader peptide is
umﬁﬁp Alsafotdd Helif, BeiGhEhhe Hex?sfan%és%feo?&ﬁﬁ BOMYRSRLLIEES

and fusion proteins. Using any of the conventl onal
ectodd)t&@uis ighbeptd lda@sy (eiigratcgsmgueaddd3Rs descahpblored, 4ro contemplated.
I tl nascent | Y., €XPI esseta g h&% tides or fusi d
n Onep POME IOHIE VATARE PR BPYIIBAY iﬂo AP BT 88U a“ilﬁ?wr“l ues
suppl&h&@R¥ape:ifé bindfgl BaskeimiRe REid d8qfchedN hb@tiBM MALbe located at either

ol ypepti de
or botﬁ termini of the protein, or may be positioned within internal regions of the specific

binding agent amino acid sequence. Variant products of this disclosure also include mature

specific binding agent products, i.e., specific binding agent products wherein a leader or

54/90



or fusion protein at or near the junction between the
| eader peptide and the pol ypeptide or fusion protein.
wo2@pameitekil ar | eader peptide will be chosen baRE&HUS2009/049616
consi derations known in the art, such as using
. sequences encogded ol ynucl eotjdes that allow the .
signalesgdyeneh & GRS gRd ?_@{3%1 § GRIEh bR g%laLP@gvéa@llnal
residud.t B8c AddifidiRl BAtoNBIMEaIGEsi@RA iy B Rriied ibeh SR PFRein, or
for the | eader peptide to facilitate nol ecul ar '
may iegigdanererdrmggre pesoduics dut piganot gigohfiahle nobling derswed fome e specific

speci.fy amno,acids..that either do.not interfere
proteif Bty bt & 3o Bl rah o s S804 ms TPt £ £ contgmptated.
as are@@gtﬂe loPmit BEcIBARE Wﬂﬂh! a)ddﬂiéﬁﬁl&ﬁétﬁﬁ)nﬁfe%ailybiw reSidudradt

interfere unacceptably with any desired function of a

positigns| -y sapt | .d¥agents hasiiegadskittanal MokgYletchiyse of Eys igaidpesg@epne or

. \V/ . .
more BERL 598 a8 R A LA B8 el proci
produptégat indbasteaifil Hdst &clidi scl osure i nclude natural |eader

se@ijences (i,e.,. those expressed with the native,
pi cqRac

1d2hyssap i6f " WP AEIlD SRS 1 e adEral SBgererreningdy apfure)

aminoaécict'%'\&uﬁ@ﬁlgg@ggéf% %&%ﬁ%@i&ﬁ%@auﬁal% a¥faes %@ié&tédsnon-
any ‘amno acid and n1s zéro to three (SEQ 1D NO
naturdl 28fjo @id, ld8 hayvVEdPRQhtide thetcWl. PDTCTdes @0 @dhs(fBEQHID] MAInd acids are

.186).. .[00171] . As, noted herejn, variant n . .
hereir [ PIEETRC BRI Gt e G et N BEt s scids
includel s9pdrag@ne (AGRIN Vil ARh 81 cQ 81908 Q) 3R & HIRDaHE aRAAPRIs such as

herein, are contenplated. In one exanple, insertion
arginipa (ArgrarR)atysing (bys ords), Wseidivie {Horme Ry anbdaesivativesdheredfy and
.. residues supplenment a. ci fic binding.age am
ccidicys 453 SHRE RS B FE% PR ARG R B ED. 4
derivd@titheRoMNUtu@f hydieptbed &hifo abids ifRYudeerypesphtih ONGhr W),
within internal regions of the specific binding agent

phenyiamine ddic@r Sedsmdercanc Wgor dhicusinsdlie er ok meHignine (Met or M),

. di r ' . if i.ndi: e
vatinAEL LSy SR TE LR TR SREEL Sl 00T o
glycinst{GlebnGy dl@aca(Aloos Ay padlirg@renck), usd deivaied, thanel. Naairal

. resulting protein having additignal am no terpnjnal i
aming 4l A s BRiETOHARIaMTHS (Derah Sersoaiedd K0Ty tyrosine

dor i _ . e
(e R R PN B B D0 A BB TS Oy
aminckeid yesdribedomarein syeeydicfin eitherahe DA or Paloyfigphiicdes wit h an

addi.ti net hi oni ne .resj due positi.on - 1. are

o Bt AD S bl B s e PR whp i G e anore
aminoMdidre3RdE4 InQRAmiE bl QB REcANE réﬂi&e@%nﬁ@%il%é@smﬁi alternative

positions -2 and - 1. Variants having additional Met,

residuigit In spsne eppbodygenta dhelabstifigpnsoie corscripfiee amdtere; however, this

. . residuyes in ral re particul arly. useful for
discloffiR SRR b SuBRFRE daliE BB RO hrahS st Rithafls papy be
classifi@Biccorlihgto dh§0itdi3ropstiessdd ddefidution todEtladChrdiStertiary protein

refer to a natural (those occurring in nature)_ am no )
structygi d\ COSEYRYY ubsteHtiomisureeniad Hbths@rtas agubghutipi fioge amino
acid I8 o HICHIPALSH AR OSAAN! e B D SpReh ity Clutiutions
arc scaoutnio Tablcd(ser W heT/69483s pagef Idy, ptiblashe®Mahner 13,1897), immediately
standard one- or three-letter code. Natural polar
belowani no aci ds
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i ncl ude asparagi ne (Asp or N) and glutamne (A n or

Q; as well as basic amno acids such as arginine (Arg
w@eo1Rpe31h8/si ne (Lys or K), histidine (H s or HCT/HRH09/049616

derivatives thereof; and aci di c am' no acids such as

aspartic aci As and ¢ acid (Ju or E),
ans derivau&?&’l‘? ﬁereofa"%ﬁ'fv ‘é(F H Eﬁ't&}b‘ﬂﬂﬁh(: am no )
acids 'Srf&_sl‘ ﬂﬂgmt rypt Ophe{ﬂ&‘;‘;&&lﬁ phe Hlﬂh%r&@el \

(P o_nr sol ollci ne leing

met|hi oni ne (Met or| M, vam-pela(Val ol GYA, Pafd, V
der|i vat ix er ec’r; [ fhern qnen am np
aci|ds su\éﬁ)ﬁatg‘bgl yGi %]ﬁ-‘iﬂeuhC&Ege% r% (ibM? ’gjm A
prgline (Pro or P), anBOIQEfphf(Hngd/es { AbFe®t R Nat ur al

amno ag\r&gaﬁ){ I ntjer rredl ate poI arl ty |G, WZIG{SEH ne

(C thfreorthne \|||| Ot |) LylGSi ne |‘y'i’ o+—Y] ,

cystei ne (étbﬁfs or @), and derivatives |thé& &);E Unl ess
speci fied otherw se any am no aci d descri bed herei n
n'?%()ﬁﬁ te%lattlvgl er@étlxp r n&mg ?1 s O r@et grglrl]pe Od]éscrlbed in

st| |on vari ante ihcl Ude° t'hos & roterns

Lehnmlg‘@r(B[Mhémﬁ;t@[ Sévoné Ediriono WagihdPubtish ails) EIﬁc INY Y @I978Y pp.71-77)
aci d sequence are renpoved and replaced with

as set Qut B kaRlG BdmprediaRhe8clopn sone embodi nent's, the
substitutions are conservative in nature; however,

this di scl ostugieftbr acesnsuhatiid Sharaoial ar e al so

non-conservative. Am no acids can assified

acgor di ngside ghwigi cal propehhiRserdvtid CONt rAhitol Aeidt O

sefomdary ard—tertTary T LfL El - strocrore. A
cohservative substituti P84S cogni zedA: k108 Fart as

a substitution of one amaAiemagé d for anmlmer am no
ac| d Navapolpabydionholde) p SBE{A Ie”ft. ry
copservative substituti arsAred Hpg M) Tanle 1 (sge
WO 97/ 09433, page 10, pulBordhee March 18 1997),

i njredi at el'y bel ow. [ 00174 h ﬁ{rotx?ri nati vel g fopser vatl ve
anmj no acids can be groupe&'—as—desepi—bed_i_ngzehm_ngep

( Bl oche Second EdiAmides Worth PUB,iQshers, |nc.
(Tsshirteaspoiss 77y

NY} NY El put Tn Table 2,
I mredi ately bel ow. Tabl ¢ f’l% -ve—Substituti-oAs

1
WIIQCI VU.LI C JUNDSUT Ut Ul

11| [00175] Variants or d8ordeaknees can|&l so have

addi p@,my eRiped asdset)r ¢si dues which an ks, Hom use @

SPEec ||\, CSS1T O SYSTTeNs: Fort C)\allpi use—of

copm¥ ﬁxﬁhaa%df ﬁ ectors that exnme@s a desired

poI ypept| de as part of a gl utathione- S—transferase_

(07 ki B AGHGHVRY Ol 8% D4 RS S RPLI@RRIAIEwhich
Vi |ona lon -

ng an a gl yci ne resi
arisc fadhese of gﬁvﬁgexpfesmbnesy@&ﬁwMemmplef uso thﬁnﬂﬁélt}%ailable

vectol R st s PENRSRIE 8 Pets L bl eHORR S RER4PRY) usion
produbl A8 iR @l ep%'i}»egéw@e KA, & KIRQHAT BYEAL Ridud'4 pddion -1

o acid sequ gene y at the carboxy and/o
after Aervage ofethnﬁ&ffscomﬁpomhm famy lt,lerdmuec{ POLTHlidDeNetiamn whlch result
variants ar o conte ted wherein .one or nore .
from ¢ gohen Al B AT oS S B i R e R B (ERE Sherein
histid e $£dsQ8dHnBoPb Rt dEINRVIBE amidR) £1d QRBcrRNediRrLlyf-@ ee@d iRy and/or
oneor both term ni of the fusion protein, or from
aming tgrpipgs obthe semicaec. nore resi dues within the

[00176] Deletion variants are also contemplated wherein one or more amino acid

—

residues in a binding domain of this disclosure are removed. Deletions can be effected at one
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am no acid sequence. [00177] In certain illustrative

enbodi nents, fusion proteins of this disclosure are
w@aooe3ist ed, the pattern of glycosylation bePEmyUS2009/049616

dependent upon a variety of factors incl ud| ng t he host

hthe protein is ssed par e

of bOtgé %V\ﬁ% @gtpr%%’lnk g) %Wdeli‘lﬂ%ﬁegﬂl%? 8’6’ ?1 ‘ﬂfit?ﬁ’él in the
amlnd&@@;&lhe@y s disclosure al so provides derivatives of

fusion proteins. Derivatives include specific binding

d O] ﬂmtqrtaetptlludfe@iv@@mhmgnm iffigieraptotsiss aftthie disclpawre are

ubstitution of am

alyeop 3 yhePuneh ot doBhm SRR R S Bl s PG o s inctuding
the hodf &11G8eHi&Nthe ipPotBiAliYEGreROd (i Prepside if Rko@KRERI Ifdst cclls) and the

chem cal bonding with polyners, |ipids, other organic,
Cultufaﬁﬂndl‘ﬁ@rsgam c noieties. Derivatives of this disclosure

”Eﬁém 8| TR %’su%e daléJ‘]l%%%ﬁ d&‘iJa 19%@&? fﬂﬁoﬁg%oft%hé BeRfatides

1ncludﬂ:e;§ecgfie diriding] dim[a@n/ polypffpgﬁlbs h@rﬁl@ padifigatioos oﬂlbﬂhan insertion,
peptide tq desired cells, tissues, qQr organs

deletl?le o1 ?@qstlﬁtmog oA PEEIRSHH teSIPY HErco B aed GRS, G thodifications

are co@ﬁl@hﬁhrﬁ% AIIFQ ahd ‘M&’ud&%@éﬁ%ﬂlé’ cnprﬁicfa l?(%dgf s béﬂ?f{ﬂe?s? ﬂplds,
to I nclude’one or nore water-so ubepo ner

other aIgaan:haIEhnergsnuc ma@stigso Deetvhtyvesoé thgs gisalosure may be prepared to

BT HASPR 0 B RELMBLRL OISl Bcinc o
1rnpr04’e %\Qé@t%‘]:ﬁpf@@@f thd %oly%eﬂtﬂi]e té %351%(‘&6145 %1%3163% orgcéﬂsl |

her usef ul yners nown in he art i ncl U e ]
m[ﬂ{tlﬂﬁl ITb)sthdﬂsyeet fytheranlyhees cfuswldlemmlasnthafceet konabengly modified

or a9t R GRS PRy BB PR N

polyeﬂr@mﬁ@ glw;me qasl,yoﬂyd@mlmr glf%le(nq)o@ygr&@ﬂeierg{y@m [ Q%Sdﬂfbed U S.
oxyet hyl at ed pol olsé g g

Patenw@spfwg}%%@ @rw ad et P05 aof A4iAGag7. stil

I
s BRI e AL AL 1SRG PRSI .o
cellulgnel ynestiemnmybdhediaanbladd polysres pdliyaNaovisiyt p;@ftﬂl,doﬁe)tpolyethylene
exanp e amno term us of the g?rj/géy ens and

le a
glywbargppf@&? b@grmwrﬁgsfcaop WPePYracey 8¢ o¥i4R ggwelymer,
| YERESP) sHdQRIRIR AR 0B, hd&ell f th
polyoRlq(RARNEH pbBORTE £0 RLERID FALR) IR Mecfol, bl Gl as mixturos of those
polyneayp dtarti¢uda Ty meﬁbe@dmrdamdyethylbjﬁ @&C@NPE&)—dGﬁV&%d@%GInS Water-
| ar enbodi ment of this disclosure
solubll POy, BiaF B P FE et SE TRaP O s op ORI 0 Bf ARhp termRinus of
the prbtefisQAd PbBHEHtTHCS BEcoR@UE tthliOdst1fRkd, ok kafn@om‘?y Sttached to one or
several hours, a day or nore, or even a week or nore,
more gigp eleding ¢fythe polwp@tld@ dbeabaoli REG &papipeoatg tharapeetet ¢an?gcmes is
| Fc receptor. The binding site
descnpn%é "Fﬂg:%nggtenhgﬂ (rl‘;?ﬁqﬁ inis also the site at which the
baa180] &l ppriailei dsbodirasd oEtiis ddelodlre is dngftniiogthibadn or an Fc
bet ween these proteins can be used as a neans to
fusioryprpteiy Sueh abféié!P@@fQS?me@% heve glose Bpldife fe.g Hicyeral hours, a day or
more, Q)'r%% P W& &ymogeogsp%ﬁg fethe EOR rﬁéﬁ QQC aBlteeo'f ﬂlt‘eafagt'ing with
foteln Ga ni t r omat ogr ap prot el
FcRn,pthé héomaed Fo Iﬂec[eﬁ@ﬂ.STﬂle E’Ilndingls[’te ;ﬁmﬂHchanﬁTan(Fh dbﬁrath glseshe site at
e.well known to thé)%e of _ ski Ltbll n. the art

which tile bacterial proteins A and G bind.” The tight binding between these proteins can be
used as a means to purify antibodies or fusion proteins of this disclosure by, for example,

employing protein A or protein G affinity chromatography during protein purification.
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These techni ques involve, at one |level, the crude
fractionati on of the pol ypeptide and nonpolypeptlde

WO e@endams. Further purification using chromat BGFHERM0L049616
and el ectrophoretic techniques to achieve partial or

" 0Tl iy Beriodde RiauRy breouiT HRL I BRAT FEdh Bt
ThescStbéHn®fhel hivbhe, PrdRaER, 'tﬁ’@cr‘aﬁe ﬁa@ciﬁnﬁ‘u&ij&‘? t‘H@ p8 y?éﬁid% aald $on-

i on- exchange chronat ogr aph y, exclusion ch rona ogr aphy;
polypgrsidgefoactiprenmi Fdlethglepureﬂcetmm o@h@ clromstogaandid gulellettopheretic

focusi ng. Par ds,. of 10 -
technigBEHS 3Rfex BlAGH Bhteat i Pt (DRGSR Boshidi®) s
frequdtiilly@esik &0 182y t{ear maihddapaedisPuitddeo egﬁ@p'htratlon of a pure fusion

di scl osure concern the purlflcatlon in particular
proteig jgtroi@nreE pltagige ehromatassardyt exdlusiar ¢1ﬁ@@a®g@ﬁhyod101ﬁcf}d§m§iﬁ gel

electrﬁﬂh%treesﬁsn a]i‘l(g R?el%:&hg]f d&?fn‘gf 'P?&c(ltéﬁkl%?ﬁa&ﬁttﬁétgﬂodg%? pﬂﬁﬁlqng peptides

are fajtgodtaindivjued élrromiamtgf@hy andrpi®nent s, wherein the fusion
protein is purified to any degree relative to jts

n&183 p)?rtélﬁtaépff?é%ﬁféh% P@ﬁ@t d}@Cl@éwefCP%%m thei yifisptipne ppd in
partlcﬁlﬁfe&ﬁf)&{lﬁleﬂﬂs%e LE5sBh VT\]h%L 1%1 ichHSH %a@ﬁﬁ&f Rteid " B {ehﬁn})unﬁed
e environnent In may nat ur a y OcCcCur.
fusior] Iﬁiﬁfb&ﬁ'] as (ﬁeﬁblnelbllnyl,s 1ﬂtp11lieldfto eéd'ér tovi dl domm)fsmlbnl isolatablesfram other

i tion that h en s ect to .
compBisy PORSH B THIoT Bl ARTISRLS B S O s natyrally
obtalﬂ%le%lfht@ OJS['R)%%E"E&I PNiHHRS AN hbRId¥ a[s%tr@ﬂefksto latfasi6X Bfo@eﬁﬁ &8ke from

bi ol ogi cal activity. Wiere the term "substanti al |
theemwuﬂmﬁmédﬁwmgmuSGGyn@hmdbdﬁgwgnat|on refers to a fu5|on

bi o rotei N, CORAPQSI ti Qp_in ich the fusio
ISR RoPEY R TR oV B una HNGrbrbE (s liop g has been

subjeé’c@d?fd) fReetioRat i th Wérh 6\@: \alious ofhBPbordiduhts GO wIRBIP b mP&Hion

about 80%  about 90% about 95% about 99% or nore of
substanfjallyrasaiag s cxpyesied giRtogiqahastivéty c S¥lsee theiteim "qubgsagiglly purified"

ar.
is usec\éﬁﬁs?i:é%lgﬁﬁgoﬁqg%g no%i@ﬁ%h}d%ﬂ%ﬂ'o{ep Sﬁﬁﬁsﬁﬁ)nq I};Vehlcglt e ﬁlSlOIl
proteihifginis thé niajve cprperatt oflitecbapusieon, Bhelses ¢canstitudeg abairt 50%, about
,, €xample, det ry1n|n phe specific bindjing activity o

60%, ghpu 0Ty ebqut 3@(% ahpu 9 asBE S5 iy 2R HE “drorfripors et fhfsn%‘ﬁm by
Welgh@rlgtﬂfé Rk Sﬁllo{lr action by SDS/ PAGE anal ysis. A

preferred method for assessing the purity of a protein

f [(d8#DbVarisus methatlc for guenttfhmgbhadkignee dqiuiri\ﬁicatjouﬁre khewn to

frac Zo , ta co it to the binding .act ty of the
those pf i i s ot adBRTEH e plysorh dis oo LA BLA Gop a@mple
deterrﬂlwﬂgfth@ %dcﬁ!b biRGhE b &iAE TR et RY fractionf &Y éisd%wh% fhCahd of
The actual units used to represent the anpunt

qulOIblfPTOtﬂlfhdll aigjachionbyi &QS/RAGIE aU@fYStSO r pisferisd rakipechtpe gsscegpegithe
puris 5 B LA B PR B e o

the bifdifg Qictlviex bf dk trsitial &ﬁh@t%tﬁﬂb&h@ datbulige Betdeiitct Yf purification,
[ 00185]. Vari ous technlques suitable for use in protein

herelwﬁq‘—ss‘i: bt # oviold parifieation iy i ol herps&usl wiitssysed fo fepraserd the
amoufi dfbink rﬁs §ctl‘lvﬂgltv&5e‘lﬁ, of cfoﬂfse?mgbleﬁdenpﬁ&ﬁi b b@lttlcﬂlra{r X\ésgytechmque

anmoni u
chosen to follow the purification and whether or not the expressed fusion protein exhibits a

detectable binding activity.
[00185] Various techniques suitable for use in protein purification are well known to
those of skill in the art. These include, for example, precipitation with ammonium sulfate,

PEG, antibodies and the like, or by heat denaturation, followed by centrifugation;
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PEG, antibodies and the |ike, or by heat denaturation
foll owed by centrifugation; chromat ography steps such

wa@sgoiomiekchange, gel filtration, reverse phaseCT/US2009/049616
hydr oxyl apatite, and affinity chr omat ogr aphy;

I soel trlc f Qcusi ng; el ect rophor esi s;
chront g TE 1 Fn S b S e Gedi et ﬁﬁ‘fea%féglase/e\fwg@xylapame
and aﬂﬁﬂ? IcBtonYatdd? isBelfeE‘@lc%éumﬂgt gél%l&%bl@d&@ﬁs tah@kombBRations of

ordér of con uctlng the various purification steps may
these pd ethartgemiquss. Alsas g@@ratllallmowelpﬁlermy 1tbebditad gt theredder of

ndsﬁhl{ resul t %g. tabl e thod % s arathog

condugiing the YELPURY §}°1bEIFﬁ’SrIP%56 F%atnéF © %i %Sr%l Y g°
omittdt) afESAT Rkulf RGHUUiRPRMhethdBior meprépmtwh &Ta%estantalwﬁﬁed

be provided in its nost purified state. Indeed, it is
proteigont enpl at ed that | ess substantially purified proteins

pl[l(?d lﬁpﬁgﬁe%tﬁé h% %Xrbelrzﬂ r (@fute eﬂt gpt%g 'ﬁ'ig%}{ ﬁrotef?r?ﬁlwa% be provided in
its moptipurfficdatdt@ningdt @ ik Borﬁétﬂpllafbﬂtthamcss @nb.dtantlutly budfiewproteins will

different forns of the sanﬁg%gneral purificatijon

have wg feceriogt crabosdipens. Pertipkpujseden Bpxge preampished by using fewer
r

P 0y S5F UM KLU, AT PRAEARRF % B ey

puriﬁgatmatselnenmj ridriegsanplonit usfm]pretcmteedsmaea d:aeemhqulnmgelt:ollunm ng

a |l ow. pressure, chromat o h ste
chron e D L OHns b ity HEE D paaE RO ety el Brerslsr
purififid8 tRAVAS kAR chil b Ot@lzikes meﬁaéséa&e HMrOfngloBraphP g%%m
or in maintaining binding activity of an expressed
Methcmswblbttmg[ DO P8T flegree @fsrelaﬁﬁmumffn@ttlon meyrhiaye advaotrges ingotal

recov S of B TRl of B beig PR P RE { RRs  infid Brbicin
( 16048Y| Biiochewnn tiEk tihyi %ratBﬁ%fa@@g@bptY& ABThry, bdmWirhs
er

t herefore be agpre0|ated t hat un differin

signifiepribt Mo phd flesnscandifinng b RBDS/RAMEE dbpraldiret akbl 9%8 uB#gchem.
Blophg? [QJH éo&tn By r42% eﬁ] Wil ¢ Q{ff)f*eaﬂe Pelé{altg ?t Jnﬂ% Breri
otein expreSS|on pr o ynuc eot|
clectréptior @sionditidas,tths sppasond nidd)ﬁ:hla@@«lei@ts[ (EfQ)’h&gﬂed dhpatially punﬁed
di scl osure prov@?es pol ynucl eoti des (i sol ated or
fusionprefefn @pressiopirAust JHu ot i des) encodi ng t he
mul ti-specific fusion protein of this disclosure,

Pol;gn\ﬁ%l%ﬁflé"sf EixﬁFéss'i@hr\@ec@d&ndlﬂﬂHB&C@é]fss and expression
Vectors) conprising such polynucleotides, and cells

( 600y 88] Abstdissddsus) providespaymedicotides (sohaéd ot pdifwidtdr pare

polyn gty ThoBE e m SRt RaRre DAL Ay e e YRORE

(inclu@ingFINMNin S Psasts BRd exRéRibnR@c@eyyRbMpAing Biich [l FflcRSUAS, and
or a multi-specific fusion protein containing one or

cells (gur-drosiureHs Wragfonged errapiséectes wish g eabynaeleefidemr yeetgragsarding to

ﬂnsdﬁagaﬁétes encoding mul ti-specific fusion protein
constructs are provided in the exanpl es appended
heo0at80] Iih E)é}ﬂaﬁoazmﬂdstemantesaemlymcs@dtﬂs (DB A2brSIONAG kadodin gt 0
vectors that .include a ynucl eotjde of this

binding demada gF Bisdiselosuse, @aﬁmlémsa?mﬁ% BisioaduasinreRtaining one or more

such Bit@h& 5MBMhs ‘fsoé'b?ﬁerdﬁﬁ&t%d. E%&ﬁo@%&q{emmng multi-specific fusion

protein constructs are provided in the examples appended hereto.

[00190] The present disclosure also relates to vectors that include a polynucleotide of
this disclosure and, in particular, to recombinant expression constructs. In one embodiment,

this disclosure contemplates a vector comprising a polynucleotide encoding a multi-specific
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this disclosure contenplates a vector conprising a

pol ynucl eoti de encoding a nulti-specificfusion protein
Ww@manisg a TGFb ant agoni st domai n and an | LBCDES2009/049616

| L6/ 1 L6R binding domain of this dlsclosure along with

ot her pol ynucl eot i de sequences th cause_or
fusion prefein %%@nmgér%éﬁﬁ prtpgaust dprgaiy .aaﬂL6 shi-GHdEebarlipg domain

of thiLisdb& e %n? ?g??b%&ﬁd&e!o%e B Eﬁde@ HRRCARE 3P facilitate
sequenceés ‘% opriate cloning and expressi on
transcviptdm tsmnfletion sad pidchsspreokanylomiutti-spedifeuikaiby ptateinkoasdding
are described, for exanple, in Sanbrook et al.
SCQUEREPecul ar Cl oning: A Laboratory Manual, Second
E¢dd199 A ppRIpHia b8 bR Messm’veéﬂa%&%} us EXRINBIoARLY otic and
clonlng/expre33|on vectors I ncl ude cl oni ng vectors,
cukargdtisthdsts apedesoribed, écrrctxemp}eessfia@rrbre@insttcrlu Mczdecwahrﬁlomag A

Lo BR8h 0e Rp AR PRt RS P B i

cloning®ipdsSiok ReMBrsiincltdieciafihg SedtbRbiMRtticOFeciP lahdl b€ EésQHb constructs,
transfer, and/or expreSS|on of a polynucleotl

that meg e Dasedepnt Hesaids pﬂl@@ﬁi@éﬁi phgsmpidadronmpdsi ﬁlrusewétﬂféfrwl

chronf{EAAR, Br BHEh E1 e B oI 1 FRPRLS Bhcp ARG DA

transf&aﬁmbrwgprese@h@fs pblyaliclderide! @ﬁfﬁhtdﬁ th@fe@St artificial
chr omosones, VI ral genorres Certain vectors can

ally 92 b arssd ]P%fﬁllnr cgerr We%psr?dgtcl%wld mgpgenle @ppde of
transp\’)ﬁﬁg%[n%ﬁ%?ﬁuaﬁc 1,889 %‘i(ﬁﬁt hf([kt %? W FcB8Rtinclude

ereby are rep i cat ed genone.
plasmids, mﬁdi artlﬁm,al deomasamaseadvisal gmaaorneﬁsf drar@ach teotdnecan n as

swona SRR RN LR ) N ShE B b on e TR bt e senome
of a h§QLE Qﬁ&ﬁl@%é%?tar@feﬁhw@d @ith‘ﬂ?el Host gdHeaR. IR a@(ﬁtl@% %ﬁéﬁ%‘v@@tors are

control sequéence and, therefore, are capabl
referre] fodsrdimgs tmeorelmparé%pl@ssmf Vﬁtdtms"e(os SENC '@spreﬁmﬂm}orS”

ment s ructs are

which (BpfL b fe AT R b T ORSR  FRGR 87 s St apesogreo
sequehd¥Cdnddigicrasticf ire daINRSST diRetif the CkprRbeeof tﬁaieose&hén@es

CA), which has nucleic acid sequences encodin

.h&ﬂlé’ﬁl I pertais grabeipeniy edidresalop 6PYAdE tAradsrvis ﬁogrhallasmld

Vectorgmi ll?str-g‘z V@Eq%lm’ﬁr)% 1n\%}]1}d% mcﬁ)g\%é:d?’é\l %EE,:_{F&! étﬁolﬁt%ﬂa%%to CA),

whichpas &uclbmnazai) seqiMdricedierivading aﬁl‘ﬂdlgimbﬂiﬁ’eastancﬁ g@ﬁé espulyealbhﬁatlon
manmmal i an expreSS|on vectors are well

mgnal@n& a T7premetr see: pREF 381@1§5)N@6§§:&QW I(éQS £1010g§§,p[p(é) which
have @@ﬁE@ll Pom&teH - and ?ﬁtlgl(ﬁ&ﬁa F\)ﬁﬂbﬂ R4 at@gﬁﬁ oot @tﬁ&%sultable

Novagen, son rmaci a, cat away,
mamrh)ﬁemwlxpmsnem mutdns armyclbknprrepae, eacg Immubelrm laldE94; Sambrook ez

dlhydrofolate r DHFR) odi n uence der
ol U Ve 8y RO B GPEEn] S DIESROL A §OuHMagon, W
PharnfcRd pgtmsma;b Vs @s@fﬁn ERtrh &S by bR ﬁa%p%féa&hatwmlﬁéfb 4 @hOlDfolate
resul fromgene anplification foll ow ng application

reductgpe @H{E]bbmqulfr@tseq@@p@gndmj ﬁul@)éfmeg{l]@togy control, for promoting

hot,r exat e 194 raII C
enhar (L PRULGER 6hsts o B8 Ftor TRET T 1 ERESH T Phmiscns 1 on
amplifledion &b RSV iAB lapplidatik e b ap gFpbpridtaI el édtidn b eit TR, efetidtrexate).
the host cell, and a pronoter derived
[00194] Generally, recornblnant expression vectors will include origins of replication
and selectable markers permitting transformation of the host cell, and a promoter derived

from a highly-expressed gene to direct transcription of a downstream structural sequence, as
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froma highly-expressed gene to direct transcription

of a downstream structural sequence, asdescri bed
W@RwvM031#/8 vect or in operable linkage with a  PCT/US2009/049616

pol ynucl eoti de according to this disclosure yields a

deseriBp Mty & hBaR BnerayLOr e s s R 4 ageqrdiggdo this

dlsclo%(ﬂ@ ry?e?& @Hoﬁl‘ﬁgfo‘f ekp r@is?d%str@ot 9Exer# lﬁi:}pé’[@ﬁlﬁg/exﬂﬁﬁs'i(ﬁpéo\ﬁstructs
i nked to a pol ynuc eotide of this dISC osure.

containdd ietastmnalexmc@mts singrel elsmenile. galagmrempisT, Q{)@tﬁlbl}alﬂlked toa
factor S i.fic, bindin termn
polyn§{IA PRSI i uRERlrer A ldon! SPBRNPE sShdfiRisriofly R Shancers.
factortdpEcifie Girlirfy M6l teinRAtOR i Bssme bitdMStited @keSalso contemplated in
according to this disclosure. The het er ol ogous

the Vegtommdwrlmmgféamm nstrss grepidgiodbisidirslagereo ridichgtorejogous
struct{ula ﬁ&f I%loogﬁl% a ?eg)ﬁgg?é 5 1ﬁ%0atﬁfgr(§%ﬁdss§}eulé ﬁ&%ﬁl%lev(}f 1£ h
approﬂ'ﬂilals phdse m&mamslaﬁon ﬁrhﬁatfdmsatﬂﬁemﬁﬁit&inr‘se@ﬁmméb Mhus ok exanple,

acids as provided herein may be included in an one of
the fugiop grateipyrnegdiag prades peids %Erp&deé SRS ey e Hluged in any one of a

Varletg ‘r?)g ngﬂ%bégﬁﬁtve P E@r?s%t’u a§ FO 05 gr'rfiﬁ( _f_ll;t1 gﬁ r@s)éﬂ{nec%ﬁktﬂ&t ?d%ceapl%ssmg

nin a ost cel appropri ate DNA
sud15@ﬂﬂﬂmnﬁqutuﬂy be |nserted into a vector for

d I
ei@ﬁ@% Thedpitabae SN SraRhaTS e inh 5€§[a?‘feeiorotﬁm
e I
examBRIRTWELRIEE FuBNALC 18 F?&ﬁﬁ? ) DAL ORIE fRaiid fh

appropsa aestrention anyirivclcostt ¢1@fwaa¢1 @ltqﬁsi)rbwpro@ﬂdumﬁ knéwn in the art.
ea ti.on

stand AT R R UL Tk Al e Db B B e Jor nzymatic

reacn@mcinvaw lBNAQ s DN ﬁbl@rﬁfﬁ’dsa URStridfiéh &idhedTedsas ol thélike,
nunber of standard tec ni ques are described, for

and veyaERATAtON tREPgiBI akstcontemplated.r & munthepelbrwidsrd igchniques are

descrl\%k{i %#ééf%@gﬁég o ?ﬂyube [@#E%Pr%%%m /\égfré;% L ooé%%tbyapreene

Publ. (%Mﬂoelml &rJoﬁIh aiileyok $ﬁs dnel, Boston, GaAd 1830 Seantidasibenal.

(Molegh Euaet Ser-si i, CRBISH s orer Iiebigion diishdicnn DY 1989)
Manidtls %‘r DY ( Bt¥ec Ny C%%?oﬁ @ﬁt‘ﬁ{&ﬁg@o) Lg‘tg}ﬁoﬁé ?[Hlﬁ\gexy oy, 1982);

, IRL Press ford s and
GIOVGHI(@@D fBNﬂ Edenipg WNlidlaed ¢1, RL dl’rédylﬁxﬁir(k At d@,85) Rlans@sd Higgins

(eas Jho Gl b it SEL TSRV aEEG U (GRek bt ey here

| [6U49d)] trhc BINA Saflen@Ni@ (ROSREEIANRCBX RIS faltiQBlyARRE &) at lcast
sequence (e.g., a constitutive pronoter or a fegul ated

one apfroprite ¢>)pr@&§1qm qoaol SeRMmCS YRgh éQ‘DIsSUUFQé’p egyeeie el axggulated

|, e h t de
prornog g%g ct rn é%%%tr% yg; % Ielgesﬁrgqnep{:a%g? E)tgar]me[?ﬁ?s éljfe sﬂﬁsgxprgséloun control
sequefl@s eﬁdhkmdpraﬂ@tees of URRRLEE céBPraRs: Ciamkeh)Qs gedceibt&abdvieom

any desired gene using CAT (chloranphenlco
Prometeiyiggioap sanele sedectadyfsorg anyp derdied \gere vyirg (ATH chloraphgpicel

transf%&%ﬁ%étg@@“ﬁ%@fg ét8rs 1?%%1@20‘%3%1& {lléégsﬁ ﬁ}é{?}e Hg@%&?t;t%ﬁ%clude

CMVflmmé\dra&t canhyi, HLSS/ thmmddm@ldmeserredr@l drait Ibte NVRIONLITRs from retrovirus,

Sel ectign of the opriate vector and pronoter is
and mpusq m%aﬁﬁ'ihi‘?nﬂ’i‘el I%“OBP dPRIPYatsRicrtor P‘?fPPlﬁgloéthls well within

the 1 RIS BFERAY il 19R t1f arC 8hd BlcPaRAbA bEM AN ParREBESY prefrred

recombinant expression constructs comprising at least one promoter or regulated promoter
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reconbi nant expressi on constructs conprising at |east
one pronoter or regul ated pronoteroperably |inked to a
woeabedaisaci d encodi ng a protein or pol ypepti deCT/US2009/049616
according to this disclosure is described herein.
opera@ygwisi ‘[ﬂ\,/ aZIrl egzz 3?1 gn%fm og%{é lal(r_:\ Ségg%zlﬂggcgo%lng to this
discloR@bYOYskenld iesnare at | east 90% and preferably 95%
99% or 99.9%identical to one of the polynucleotides
ol 0M&7] Yadaste glitheqwlasicidedesidfduls Hisclopure any alsdwa:tntemplated-
.hyb idizes . .to ong ose t S f.i
varia QB intoarBiTe R gl S BRI Fan 0 R 5nario a0 il o one
of theoBhaMcs0dhs M’d@ﬂ“ﬂlé@irsle nc® a§ @dsovb&Diehréi) &4 thétatyBridizes to one of
about 65-680C or 0. 015M sodi um chl oride, 0, 0015M
those gelanugteatides af éclingd deBBsT widenniiaechy abdizttioproaditipheof
I pAaGHt VY ot
0015 BRSBTS o St B R ok R S
chloriflelrgca0 ldNB!;dcﬁMn dastd, iahé dO%efbﬁneﬁmdb @0519)&} 47Tae Tlﬁmlynucleotlde
stri.n i.s used to refer to conditions that are
Varlal}_t’%]il?%]ﬁﬂv Py e 6BePde s Bipding domaia ogtﬁllquﬂb]érﬁfem thereof having the
ﬁnwngygﬁyg&%ﬁg&pﬂﬂéhrlngency is principally determ ned by
enperature, 1onic strength, and the concentration of
deomwar Thg tagentrmgsuiC hs awdftorefant denditixanthhtese O(ﬁrnrnonly

i B S AR R i,
tempe@ﬁ@ﬂ‘ét idBrs GRH hoén(pthg %&Meﬁ@ﬁ’tﬁdﬂ'ﬁfqﬁh&ﬁhﬂ% ageQHsOsQﬂeﬁ% formamide.

sodiumcitrate, % f ormam de at out 420C (see
Examgigabf stokgant cgmdltlcmﬂ fethﬂ"tmdlzaltlgn iang washlngb@r(h(i ]@M sodium chloride,

0.001 ggln S%ﬁ'lamf—ﬁl}rﬁ% aR?lg%S %f%g Qf 091 giglrﬁ?g unfvg‘r} 8r1 ? G (}r{])a gﬁfso%lum

citratcg @ﬁkﬂﬁ@%&ﬁﬁnaﬁﬁl@s bt @pubi Zaeged Sﬂl‘ﬁ’&b@l& uf &, Msvedar @Bhﬁzg A
stren th, hlgher formam de, or other denaturin ent

Laborgigyy Masgaband Edd Colbbrryag HarbpeLaboraons Oaltbynmie @
198)W|II be affected. In instances wherein hybrldlzatlon
of deoxyol i gonucl eotides is concerned, additiona
eX&019bpMors siringgertondiyibnd @uateis lghe mﬂpdratoms ldwee lietde strength,
shing in 6x SSC, O. OS@bsodlun1p rophosphate at 37C
hlghel?%m@ni%%@hﬁq YMTIEE astitagy @ Sﬁ%@uﬁ%ﬁowea grate of
hybrlcﬁkdtﬁ)ﬁl%ﬁlb%%tffegt%ﬁ) In éétgnfe{s%he?&n lﬂ?%dl%d&%‘d%)%%ﬁl?gﬁﬁ‘) eotides
C (for 23-base ol igonucledtid .
is conf:azmechaddmspd@cemplamstsngbm by osdizaioproouditiess mchids tvastghg in 6x

SSC, @@%{}S }ru,rﬁrfggyfg{;}lsyot% gf@gdg#dahlg%g Iroaggtétllqwxg':eo.tiaees) 48°C (for 17-base
ohgoﬁ@rebaaé X e fr 20- a9 sligdtat Ro@dess, AhE 60 HbPS3bEse The

pol ynuc ‘eotides or cloning/expression constructs of
Ohgmﬂﬁk@Udﬁéclosure are introduced into SU|tabIe cells

u y t hod ne the art

¢ TP B BB Brotaf U e e Rl ge A s o or
transfé@td with @i ofiek@wisd@oslisg, @hy af e PoBaiticluBERS @0 v Edo@Xkpression

vivo cell t herap includigg, for exanple, ex vivo gene
construpls o Hifs distiRstHg- o%h@ PolyBYcleaiides orgpriBESKRIEEEP RGOS UCTS of this

dlsclog'&g afd 1nPrB%111¢.Ji%g2ntg GRS IR u@ﬁ%réng} AR 1BBw in the art, including

ynuc
transforrnatlon transfection and transduction. Host cells include the cells of a subject

undergoing ex vivo cell therapy including, for example, ex vivo gene therapy. Eukaryotic
host cells contemplated as an aspect of this disclosure when harboring a polynucleotide,
vector, or protein according to this disclosure include, in addition to a subject’s own cells

(e.g., a human patient’s own cells), VERO cells, HeLa cells, Chinese hamster ovary (CHO)
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vector, or protein according to this disclosure

include, in addition to a subject's own cells {e.g., a
w0y i ent' s own cells), VERO cells, HelLa P€I/US2009/049616

Chi nese hanster ovary (C}K»cell i nes (including

nodi f i II bIe di f
cell h@?%&l%l%& 1i“8ﬂ1 9@%@ capyl F8 dlf%ag?%é\r/wlaﬂpﬁaﬁtﬁﬁn of
expre§®4 St BSont %ﬁﬁn{gsna%&ﬁ% smslpg@cm p@ éé'@iloh @ﬁbh@dﬁoﬁ%

2003/ 01 15614 COS cel | (such
2003/0k5G24), S8 ¢ rgsucms:@o&@mwmzm BES@@@ m&q d\@pcg, A549,

o120 R WP coly SR o N Ara SR PR Bt LR Ao

(e.g., Sﬂ)' deSls), BRELHARYRLNESreAYKAENRL hitd S8 dthdnararybiic &élEkrﬁMn in the
be usef ul i n expressing, and optionally isolating,

art to he pyedeldn ﬁxmessmman eptiyedy eﬁollﬁgmgoa plefain @ Benltigs geeording to this
d
st QS AN SRLANEE o RSB BB c

subtzlisywmmélldmhzﬁzuﬁwhﬁ piSanytoatyecte 0o adf Prlaofoticycoll Ikﬁo@ﬂ lin the art to
known in the art to. be suitable for expressing
be suigablq i9R SXITGSSingo PR PRIPN2LY BPBHERR HPteHEME pe@@%é@@?@%@) this

disclo 19ret I %o%'tlﬁg hﬁﬁé’lﬁ%r f:}ﬂldestﬂln?grt | ﬁQE&lsl arﬁ@tﬂﬁﬂ, f8s

ron1pro tic ce inp
contemphtedrthhtataaidueakndvec hinthg aﬂforkmm\mtmgpmt@m ﬁmin ifidnsion bodies

may Ut €T RORIBHOB ot ho & HZR HSiqPt ff Porgred in he
art fro%? MR8 RhidehasRis Kidd: 8614 tRat dMcody fhatcl thO MstdASrbRARIIFAES disclosure

herein. Host cells that glycosylate the fusion
are coprempdated of this disclosure are contenpl ated. [00201]

T recanbi nant h 11" (ar i I ,ﬂh t

cr0fT Ty LR Rlant B33 56 {or n iy PheBraly h TR to  cen
contai@ii £2861ABinYACHKPFessibi veGU I TsHRIdBW@Idetasud thixaucls tems are

terms are intended to refer not onlgu@o the particul ar

intendgd 59 exfer nog pnlypothe rartigidarsubigetsell bt & top pepgery pf such a cell.
Becausg ‘8%1? nfodft 3{1&15'@9%& B% Gl s%'&? ﬁﬁgg&o oA RYS %ﬁ?&: i ation or

genérations due to ‘el Per T ' "environmen
env1rdﬂi’ﬁdntt& efRgncSUaQth PprO@an ynayawt, nﬁ)ifact ite iflacical toehe parent cell, but
identical to the parent cel] ,are stlll i ncl uded
are stifl lflﬂmiﬁdﬂﬁ@hlgé%f‘p@oa? ot fie &Y r’hOStrﬁ? t apwjodhergdn. ysed
hegion) REQ%&%LM%%MB Rabe aﬁﬁﬁrecﬁ%l | c%n@é}ﬁlolﬂgl i R ium
in a conventional nutrient medi um nodif
modifagips @ppioatieteffor amamn@pmn@tqps sﬂlnttmgst;ramﬁdrmanusng amplifying

tr ansf or npnt C r e The .
partichl B8, TRRGR e reth e st Dt ool sSEEMET Fortagession. such
as tenﬁféfat&)épﬁl@ S84 AR ik URNI @@reﬁ@ﬂ'@%{p@?éﬁf & thP Hrcﬁﬁbﬁﬂ%i Bﬁuka K®isan.

be readily apparent to the ordinaril

Varlow m@arahalvaﬁ:li outirersphauls can adﬁ@l be anl@mdéo @y@tﬁmcmbmant

protelgx 9(3,1’]118165 g? %gahltalq g%ﬁ(r%%???nssgé &5 Onb e tth Q{drgc 885 ?fi,]rlelonkey

kldnep@&o'bla{stsn aéscﬁbemlﬁgn@amniﬁh@w)foenmbll 7a§ansd otﬁas&ﬂumesicetmble of
G uzman (1981) Cell 23:175, and other cell lin

expregsifjRabf AR bisscEs sfon gxamperhatl B1.8 e HS): Heﬂ@rand BHK cell lines.

Marmﬁﬁl%&%x?resglgﬁ v&k6rkwifl tm gs_pan gﬁélﬁ gﬂﬁmc g'slutelb'l@ﬁ%moter

an expression VeCtor &' Wi rise’an ori

and, optionaiyl eldﬁthce:tnandaalmﬂyamcessﬁny&ﬂm"sﬁhe aindjngoyitcs, q;nﬁylakiynylation
enha cer nd al sqQ any necessary ribosone binding_ .

site, sghigq nobﬁ}ﬂﬁ%fﬂéﬁm Hiep-JHngerRdiong V@@a%h%?ﬂu%ma&éegépﬂ@kmg

nontra%f's&]?feg nSEelilﬁCgégSr Rtk QRBle, ALAITEMI RS RYURAEShe pR&ration of
multivalent binding protein expression constructs. DNA sequences derived from the SV40

splice, and polyadenylation sites may be used to provide the required nontranscribed genetic
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nontranscri bed sequences, for exanple, as described
herein regarding the preparation of nultival ent

whendiossy1pr ot ei n expressi on constructs. DNA sePCBENSRWE9/049616
derived fromthe SV40 splice, and pol yadenyl ati on

sites .be ed to provide . the requjre }
clemeRls TRE OB eHnE SRR E LR ER bt S ES B Slater bt a pfisty of
methddQRar Wigikh MO sitin&d ﬂlo[ﬁ% @ &ill b6 Rider, ‘%‘Ifl(cfhlficlﬁié% gal@iYmﬁphospl%ate

vari ety of nethods with which those ski in the ar

transfegtion, DEATaREktrarmedineH trnsfgctiml of elastpsiposioatPavis e al. (1986)
. transfectign E- Dextran- nedi ated transfection, or
Bamc@ﬂ%@?&%ﬁé&%??%ﬁ']EE$V et al. (1986) Basic Methods in
Mpd0203| @ ot @hB@ithent] §AZQIL11 IrHREuRADY A rB&IHibingnt RASE
cell is transduced bg a reconbi nant viral construct
3

constigrt ditactipg therpapexyee ekl BiotaR ORPYyPRNGIdA aegor¢is s Jpit digosure.
Cdi . . ‘ ; ‘
he AR, O L B B BOEFSR B by B
derivadrfr@pygnpt ofle hoe celv atnforam iparporated byfth@vind piartoddslduring viral
.menbrane i ncorporated by the viral particles during
buddijg.r 5] buddi ng. Conpositions and Methods of Use [00204]
To treat human or non-human manmmal s suffering a
Com%sftm andMbtodsspotated with TGb, 116, ILIO GTR,
; ; ; , GFl or 1 GF2 dysregul ation, a
mi0204k gedichi burhansdrorengrusasi maromatsisi edings € Hpsase statsassociated

with Bl Pyl Book ViR EVE gkord ko ardBkadseaylation. o
multi-f%ﬁéclif%/‘fu@iﬂ)n%r&t@hﬁro?@hig fiseRSuRlis ARhBiAIE b AL @ QRS an amount that

' el ng pol ypeptides, the nmulti-specific fusion proteins
is effesfive toi andiosat eguptems a theedisaspsiatd dollovingiaseutsy eflonqoramore

sami SRS S B e PRSP P B 5 TR Rl EREA hy islosur can
be suspeRERALARIBOIRYE irPd FitrSacMficEly £RBpthHElec UB8&htf &tionally including a

_intravenous adm nistration by injection or infusion,
stabiliger ¢fmtlecr phpimacgitiealls geetpiblcomcipi@ur ediichacan be used for intravenous
admiffRLIRES LA of (GLUBE s (R0 d9E, diScff pipe required

0 prevent, I nhrbit e occurrence of, or treat

( §00208] Al Fha2msONELAM dffectoBoeXE Bt dosphr&fuiicaltd yreabit, inhibit the
synptons of) a disease state. The pharnaceutically
occurgnegeh Py ECH b8 Viip RYBPISH tPeME PpenbPrefprablysd sypppgoms of) a
dlseast(é§%g@. (S)'Jf" fid Slﬁgjnggfqu%%lﬁfgef{e?ggeﬁé%% dt@ﬂééng ﬁ§ ?,562%?9 Bf dlgghge, the
compadidsradedy the towts oDddnhinsstrefiac ithd typs abgubgdict beidg freated, the physical
consj de tion.%or t.reat nt,.éoncur ent medi cation,
charagigristiss H CPRTT Y _%ubd FrAPNGY GERSIERRYQUEIQr frRateRt (RRAUESPL
medic@ibS afl bthet BLRAO1AL thobO8ki RAARRhEm AR BIRWAL rB&IHWBRN For
0.1 /' kg and 100 ng/ kg body wei ght (which can be
examjaldranransduat bewasn 8. 19ngrgl endl 68@medg iody mdiglit givbic sse be
.gi.ven hourly, dail ekl nont h or, any
admirdS R A0 PRI RE ao FN S LossERBB P 4o ekl mophly. or
any céthbid&tidnBelcB s @R tappYyrie imeal)ioFheirdngepRAMIAYHLON
~the potency of a binding domain pol ypeptide or ' '
admimgiered depradingjan the petehey ¢fushiaging domainspadyreptide o multi-specific

pnﬁdLQ&%&péfdﬂ}cﬁﬁﬁgﬁaéq aspects, conpositions of fusion
protei ns are provided by this

[00206] In certain aspects, compositions of fusion proteins are provided by this
disclosure. Pharmaceutical compositions of this disclosure generally comprise one or more
type of binding domain or fusion protein in combination with a pharmaceutically acceptable

carrier, excipient, or diluent. Such carriers will be nontoxic to recipients at the dosages and
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di scl osure. Pharnmaceutical conpositions of this

di scl osure generally conprise one or nore type of
whendioesgigionai n or fusion protein in conbi nati PCT/WE1009/649616

pharmaceutical ly acceptable carrier, excipient, or

conced‘i&relltrq%gtealé)f%@g %E%@g%%gﬂl}z a@qegﬁgf)eg%%ﬁ%glg%?herrg&u 1|c %Qet afcire well
knowﬁnaﬂh%ﬁ%dcs&tdaya@%ameaéws@n&@r fdr%&anfﬂ@ intghiapeHts C
use are well known in phar maceutical art, and are

Phammesldrqab%@encfearM@eleli‘qﬁh@hlng £ oREARA §teonare (Bhad péDe For exdmple,

stenlelssggej (f:[g} %ﬁ%glﬁere(i §aé1|n]g goléygf 1%%%%%%@%?{%@ )Preservatlves

stabiliReifsf @fee dnd Blei ke nddy RIPtSViab®H ®alphibhadBiticREcotgRAition. For
Preservatives, stabilizers, dyes and the like may be

exam}piw@du@u nFoRBesopbia ppid ceasicEndt /& Bygsesy hongpic apigimay be added as
t [
preser%ét‘ﬁf'{l@ d?c’l ab E%PZJ %?ﬂg@ﬁﬁ ﬁﬁl&@a}?ﬂs ggggﬁsgen(ﬁﬁ% g%eﬁl\‘tj% 38{6)68 gsed. Id.
The cd)ﬁipmﬁtds bﬁﬂ& préd&n&(ﬂdéﬂtio@ﬂnay&lﬁﬁ used idaitics tl&rfdeeShilS@EH‘KﬂﬂItrfgrms,
-ﬂﬂﬁasnts may be used. |d. The conpounds of the Present
W1

s SRingwgnpgered atbsing %{i‘tb’r‘i‘ethe pgowe Of B nessat igyerdiony
| .
7 PhiRRiRl ARG IR G NS IR AR B brer
antioxifratck at acatbic wﬁ,dswtmminwlm&yelghts(irss tnanhaboutdillreedics)

S as buffers; ti a uch ascorbi c
N e M A U Y G o )
chelatﬂfg ég@ﬁ@t(é de EDM)Ogﬁltdﬂlﬁon@W (F’[Heras@d‘tﬁil%erscé}f &@m&lﬁsatﬁ&tral buffered

, glucose, 'sucrose, or dextrins), chelating

sahneaog @aiu@ r{new@ w1thED1m1)601fgi serurn Aibomen ate extmplarsapditiatediduents.
Prefer\?m{)]tyﬁf)(r??g éstgg[éf?l. QI? nlygﬁ)qgu%%g%ﬁia@zg%%{t%?%lpwnt snlu)’flons as
diluer@ppr opri at e dlluents Preferably, product is

formul ated as a Iyoghlllzate usi ng appropriate

eiQQZ;QBb Etonw@supnwfst ééilwlqsu@ma@ be [ugerp@gcatdingnss stafes i human
and n?n h%rlﬂaﬁ Hl%lglfr]ngal%ﬁl il § t gre 4 r%su 1 or,ﬁ'l?zsgso{;]%te%irv&glﬁlte Tgkﬁ ggﬁlﬁg (‘?}Ef)s?é SiPation.
Incre RS Poldad iR IMabhiviFPTGFB hdbo Y ShpBetat 1h%noh§tﬁ§e%§@§1@cesses

production or activity of TG-b has been inplicated in
includreg fupwsigdinssésasegipgaicss gegastisis metistigiciigotiogemdsipghelial and

mesergBPRERIRT™ bt teCHeRynbl SEARR i SELPE Py o ogpake

(2007?1310&1&19%% ﬁ}y ActaBi79k:218: h2AiitioRaTaRBIisigha MR AK@ion has been
(2007) Bi 0Chi m Bi ophys. Acta 1775:21).” I'n addition,

associf@Ebvigi gradgeneansuitoe doveldpasent eémsaslgodusmdeld (Riettdlino ct al.

o0sTEERTGFREOD: "l (2008) Chest 126: 5859 . [00209] 11

he0200E Tt 1 %&55 eét&aﬂhaﬂ L 1O RBYp1 Y @¥e@rdi€ih th®beeurince of

the occurrence o phocytic di seases (US Patent No.
lyphogytgathseaen)(Usithtent Iaﬁo |5L6B @6Wndﬁh¢téhé% gy dhqrease arqlderaten of

o RGREPRo  ARG5L o VOPIS RIRRL 151 01

recenty RPASBEEN Aﬁé‘ﬁosg—ﬁﬁt m@slahhﬁmmrkt togeh&rab cheure B uiteol Rd
controll ed inf Iannatoké response (LI & Flavell, (2008)

inflammpgtomn eypopge dady Flavel {AQ0D domunify g8:468y ktha been suggested that

tumor; e%:égers d?(%ﬁﬁ?q Ei@[ﬁl%’ﬁ(x%%%%&%ﬁg@ &%HP (‘f?alt%'e%ll. tﬂ)07) FASEB

J. 21:2442). Overexpression of VEGF and TGFp has been associated with the development
of cervical cancer (Baritaki et al. (2007) Int. J. Oncol. 31:69). TNFa has been associated
with the development of renal cell carcinoma (Harrison et al. (2007) J. Clin. Oncol. 25:4542-
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J . 2 1:2442). Overexpression of VEGF and TGFb has

been associated with the devel opnent of cervica
w@amome3r(Baritaki et al. (2007) Int. J . Oncol PCBUSHNY/ 049616

TNFa has been associated with the devel opnent of rena

9). T@EE%@SC B8 Shewn! %@%@ﬁ&ﬁe@ep@@ ﬁgfgg}ﬁn E])BSWBWB% garcinoma cells

(Lew1k|g:ald@l@§m}jl§f‘g szﬁééls iog r829f aﬁ&] VRITORS 1ol SRV sﬁﬁ{ulla?e cell growth
(Lew s et al. (2004) B . Cancer, 90:822), and HGF

and elﬁmacdaeqmessimo\mﬁ TiGFosml hmiaatpanciehthc cgmoemtdellaf@lh‘tardn ah 615999) J.
expressi on of hunman pancreati c cancer ce

Gastrqeeltﬂégl ét:43§- 50/(1)1 dggjidljlon BER pod RGE nve bgon ﬂ@gmste@)lmulaﬁp the
T \Yi |

invasiPRith bf Bleric St Hob, MR, DL Ty Pkl RE EMABDEIGE IR has

been idd@ifedipihe t.ﬂea.tméi&mxfeand&ess 1nc88111ﬂ§s’h)coma@l{8®thadl &eerri (2008)
identifie the tre of ncl

Curr. Opi Gngs!- ?%éé?ﬁgnﬁpe 18@46@@%3%39??5 o s 12:589-

603)20 419-27; Yuen & thaulay (2008) Expert Cpln Ther .
Targets 12 589- 603). [00210] IL-6 trans-signaling has
bédR1 Dh'ﬂul16dmnsdlgnallmmha5dnalm un1elscates1un imaéjgnm@hqsnswh s eolon

whi. |. 6 ted :
canceled LCICuBRoR IR b8P Retel habplmatar: prbighgmone
1ndep@rﬁiéﬁ%rost5tef‘cﬁhéer @kl f)ﬁﬂﬂérhﬁ@ i s06M80ch HUB belPsorBHEE)in's
non dgki n's | ynphona, and advanced cancers of

lympheintn ayd adranessk can@@ﬂi efkidnesh greapts aolan, lamgl bsrineandiatises @é@les (see,

o 158 RNy FLs g O by my LRGSRy rovino

this dis€loSurélbfelsefl [rﬁtr@dti(ﬁg waabw TGPP td12ad hitginvialhOgSordefsPsuch as
rel ated autoi nmmune disorders (such as system c |upus

systergicymsaytbenatogsi(E). Eber inennteibirthriis), ilphaimprs discase or
hypeﬁﬁ?e?htghet dl%agégr %?aglgﬁ%’nﬁcgﬁs% d(ie% %lléllllc? B@é@?’ Cyﬁ%C%?(ﬁl%? %115%556 lung
cancef] ICSR)aS(ﬁncdr wigthe Adlcaficer dhduer CAIREE ienalic€lt chﬁibd:rabreﬁﬁmaﬁd’er,
bl adder _cancer, renal cell cancer, breast cancer
ovariagcaneeanR kahde By OsaeRIRR SiTIBE A SRS AR, GSioNYCeMa diceabliastoma, head
t
& nec%éttag% %&%&?‘{1 d%%gé@%long?’ [gd-\%{:eragg ??IEC‘%% ;&ﬁ ggpa?@c%?&ﬁoma, or the like.
hépRtl ok éPhHrmam,tica‘.iiy ddeepthblksalt’ [I@ﬁ’Zs’I.tb] a salt of a binding domain

" Phar ceuticall able salt! refers to a of
polypeptifer CRATHRY ﬁﬁﬂl@%@wﬁ%@ grethal s PRYTERCHICE BrsreBpblerng tha
posseﬁ'e§ﬂfe%bﬁf&i fHghadoo B 5%%&&@3&&@6%8{1@@ Sucndits include

hat possesses the desired pharnmacol ogi cal activity of

the fotlh‘aln;gaflé ratldcaddm@meﬂts Sumedsmth wofgavicudalstsheh im}ddmhmw acid,

nydrob e Gty Gk kPG, P &y PRTEPBE P P AR Sy pigvien

organitCdcflis sOEH 49 deeBEhéld, RBPISARALIIC héGhbic aeid cidl@pdntalﬁ@pro@fomc acid,
formed with organic acids such as acetic acid

glycoly¢ egid.anirevieesid, lasteocibinealens dCldc%rl@F@m@tdaﬁ@#iﬁ@mdomal@lC acid,
fumarﬁc%c% tgjta}ﬁ% 016[‘1% QC1d ptyen%'m'c 3c1ac 94 h c?r%%ytg:en%(?ylﬁdenzmc cid,
’succli ni’cact d, nh A 5

cmnalﬁlu;fmlid G}na’mdbl(ﬂc adlda,rrﬁéihan%sﬁfdrﬁh addd tdthameaﬂfodlc doed)2(@-ethane-
ydr oxybenzaqyl ).benzoi c acid, c¢innam c acid,

dlsulfﬁlaﬁ &@qdp o2 g*aéﬁoayeth@%eﬁléﬁé%ﬁ%rhee@@wafon& #ahésul foni c
chlor%%hgeélegul%n?ct eﬁ?({]?dr} ?H{hfaf%ﬂés‘?ﬂfgﬁicdamd 4-tolue efsulfomc acid,

roxyet hané oni c aci benzenesul fonic acid, 4-
Camphﬂ]kldfdmheaﬁzd: reswihfy hindyelcde. 22 -o2t-rapil attengba hchd:,rglucoheptomc

4-1t 0l uen L f
acid, ? pilenylplroltn%m%eac1e EE{rlrneot gll%CGtIC a%ld tertiary butylacetic acid, lauryl sulfuric

acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
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canphor sul foni ¢ aci d,

4- met hyl bi cycl o[ 2. 2. 2] - oct - 2- ene-1| - carboxylic acid,
w@lkmeobsaps oni ¢ aci d, 3- phenyl propi oni ¢ acid, PCT/US2009/049616

trimethylacetic acid, tertiary butylacetic acid,

lauryl sulfuric id | ucqni.c acid,..glutamc acid
MucoplG &F‘éx?‘ﬁg%ﬁhl %Su ¢ ?g)cﬁiags T 8 ePéné‘EﬁdéF profoayresent in the parent
compé\ﬁiddemﬁepfg REfa@@itd a @8l bhce. g K@alk@l’i e iciAkh §lkfaHﬁéT§a9th ion, or
when an acidi c pfoton presen in the parent conpound

an alugiipyrgrion; or p@tpﬂm@@@ With 2 argas¢ bassnycleasethangtrnsinkali¢thanolamine,
kal i ne g@%gh ion, or an alum numion;

tndh%¥&%%8?§@ﬁgﬁgg ?ﬂmﬁ 55 ¢ base such as

efdng| &D’F:ﬁrﬁculdﬂ BufienRk 2AbBGimdnkd, agb?@@ﬁt I Jt€usion protein of this
ucam ne, or the |iKke. 2 In particular

N-met h
disclopyre G%@%WIWG@W@WWHB@W’ for sémpiépbql@ﬁemmctlm@w iBfpision. Routes
of adIH{n strttgj{}gth glf cfdm%l tg I?t??lV%ﬁ(H[Sqn ltcfdea(grq] @ép%aﬁ rpgdge{nteorﬁl %.Ig., sublingually
or budcﬁﬂybs Btdfhngﬂiiuﬁeéﬁl @ﬁgl&ﬁﬂrmﬂid Bittaadsa b nThdteﬂﬁiﬂm%nt@fal toused herein

i ntravenous i nclude oral, taqpical, parenteral (e.

g.
includg Euﬂq%aas?wnﬁpﬂwcwakus,é%ﬁrmwgu P infFgsqragl, intracavernous,
intrat &91', Hﬁ’llamegﬁg éﬁtﬁfuﬁr@tﬁﬁ ectlgﬁipetn@ L P& ﬁﬁgﬁ)h%chﬁ ubs efhe

ereln inc es su Aneou ections, Intravenous,
phamianetrt'a:aimmpaamonlmfmtawd’ml as to aﬂmmd&m&etmo ug;redlents contained
intra raur et hr.

thereify i pEBBRGable Phh AT O HeoR T i domPeREOR fak Relisaby  ampositions

that w0 BP 8&rh i @&tell & 4 Pt AkEheSBrADr bk & hoW dobfscamfits Wehere for
i ngredi ents contained therein to be bioavailabl e upon

cxampldrd fablst may bom stigla drsagompbsind b eantrincrofpaciosmore compounds of

hat i |1, ,be adm nister ed Lo a pati ent
tnis AERRIE HLAPERL ik il AP GL SIS, “wher e Tor
eXGUIBE FoRotabidreinisifadot)@naxsipgt en i sAager uitiytbe p2&@n@ such as
cont ai ner of one or nore conpounds of this disclosure
sucrogepkapding glyrering st dhedexHany Cﬁclgdp QxS sqdiyn alpdavagethyhceliulose, and
r.or
carbo%\p Qigﬁlgrlceﬁﬂlo 8% %!F/ee S%ﬁ%gﬁé bf*aeg&gaatg%(s) S&é%/ (%io?ﬁﬁt ﬁ‘Mr Qhhancer, or
any c@hmﬁemomtheﬁbﬁmah oplgottat g s ,prasyn:tl odexdting RB¢ll siag lalsmoptlonally be
al gi nate, ethyl cellulose, and carboxy
-met hyl cel | ul ose. Sweetening agents, preservatives,
df{(ﬁfﬁ@# & 2BEmpddi@NPIntHE fb%adnﬁﬁm%?éﬁ l%plﬂ%'cﬂ@ﬁ 'o‘ﬂ@ or rnore ofa
t her eof may oBtlona e present. ng shel
surfa@ad,m;,@r@s;@t\raunal thtlmgagmeaﬂlsppﬂﬁgldg]enﬂ ﬂuszpelmcbnp@gﬂnt lhmﬁfer stablhzer,

ed to be .adm nistered by.injection ne or nore

isotoni GG G pg bt N b ey BP QALY Bt
dij U292 5 p FBENRIQH heid PSR NG KL B for l%ﬁlfuﬂ}a[tlons comprising
stabilizer, isotonic agent, or any conbi nation thereof

CXpressEyn mpdmabmakbgdutgatm thxsldumtéHureg agit 8101 Fykgecbeutcl 00 mg/kg body
[ ation or. for

. . f | at i .
weietf Gl by SRR doEPI- ga bt Sat SRl Ahefe ey dntramuscular,or
mtraveﬂloiﬁlr&&g r& byaalag) Wout® kRdw At éﬁg abtQo 8P @Mtable%dgaé BcRQ&Nor

V\Elg w | be” adm ni stered, for exan‘pe
circurhstérrcasl eAmﬂd:ferrsoLl Magarfenmmplm tiy gous ¢ wigdg, to ebout 20 rng/kg, with

aboutsgel et (IReReiooDaREleard cloel peamcado tose skied n
the arP%Qﬂ‘ Rt %gﬂ%%g%&u%%yafég@gﬁ%foa v@?g)%;db% é%t%%l?ﬂ% response

of thepastt i cul arly preferred. It will be evident to t hose

- i BE T pheseirytics L Eisdont B e L By form tha

allows for administration to a patient, such as, for example, in the form of a solid, liquid, or
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of the host. [00216] The pharnaceutical conpositions

of this disclosure nmay be in any formthat allows for
W@emadH1s ation to a patient, such as, for exaPgl/E$20091049616

the formof a solid, liquid, orgas (aerosol) The

s ERTRT T Sttt A 1 O B 3 o . st

emuls?cﬁ'fﬂrrbh%ehﬁbh OBr RYmATYraliOt b afleRfkd év&elnmrlfelr&n [00217]
A 11 quid pharmaceutical conposition as used herein,

vx/l[ﬂmﬂé} A laquich ehérmamlmcalacogrmoattnoo B usaddipeeing winctioar intleeform of a

e one. or nore of the l.oWi.n
soluigrFokBiiPh of 8ieh PRebiF s BRI iRRE g8impls & by Gy RYing
compbitn&E keI, dikidhts REcHSA| witbofor (fedfion, RIIMS kALREH @&, physiological

sal i ne Ri nger's solution, isotonic sodi um chi ori de,
saline},iRiagerai oolitignciotagicspameeliierideAgcd oils wichyb srthetisgnono- or
I
dlgylctggﬁé A Y %}ﬁ ge\f'\e ngthf: Qcﬁvec’rﬁ o\é glﬁkltpﬁr?([mg H%Hﬁﬁlrg %gr [Fsrﬁj nlég]ycols
glycedi, l})@dﬁp}&éﬂe\g&jfdoﬁs pr athti Mma aﬁlﬁbaﬂ’@ﬁal @eatscshcla& tnglydicohol or

al cohol or, nethyl garaben ant i oxi dants such as
Y

methy) paigpe: @n%\%%learw SucHds @rRopiS afiflior sodipmrtigdteshiferyguch as

acetat@& %Eﬁfte%sor tpﬁb h@fe?s‘chgfatlﬂé~I Qgé?ltﬂs%u%ﬁ as Q'Jﬂg g&dl ﬁ%‘%ccetlc acid; and
such as e enedi am ne raacetic a ; and agents

agents for thd'mijwsdjlelﬁtoﬁm‘lncmyf suclhas sadiymsehddrides osdakitnosg. The parenteral
chloride, o Xt rose. arentera ar.ation .can

prepaopkit Bl ioRT A Baries dupeabEmsal P mRAuR gpSiER hade of

glass Gi%lﬁdtf%' @h?g%gieapdaﬁngﬁdﬁp@fen%@a&u% Rhagiti@ble Rﬁmaceumal

Physi ol ogi cal saline is a preferred additive.
Com@®mm@tﬁabﬁ@ﬁbhaﬁmd@eut|cal conposition is preferably

SI218E 1@ Bdhe 1o dRY o IRRP TS RoRBRh B dReEfyon, such

as deluehf edheded iRcludig@urAint AHMNVERLiH,0i M@ kiohd) -bi“ddegradable oil
enul si ons, bi odegradabl e oi | vehicles, oil-in-water

Vehlclémﬂﬂsmower Bnedeny. dipdsmdable ryerapansiiss. andhiposamrss Fregples of
|

oo P AR NN SN, YO g

(MDH)j lgmpolyymmhc&rsl(ﬁES) @hﬁﬁ),,ng]lZuCﬂm-CSPL‘y ilf2rfeiGht &AL -15.

terf d 00219] Wi | i t abl
é"?‘ﬁlgf V}?ﬁi&myggltﬁ%gaéﬂslf I%wn Wé%l%eso'i ordingr; skyldn A art may be
ernpl@é( iP@e zoc e egtidal ﬁdﬁ?osﬂ%@ RIS A8urE QH’PQIEE bF efeOVill vary

his di ype of carrier w
dqmndmgemdhmgmﬂnofh@ﬂﬂMMQUOmamﬁwhﬁhsﬁrammuwdadwammeﬁhmﬁdaFor

t rele ase i s desired.. For parent I
parenGHAT St DT CHB LAY ERDHSE L GhoY M aalr e fat, a wax,
bufferS 8F fisonMikRHdR therBofl For ofhl Waini@rabieh f & .of Me Ve carriers or a

conbi'nation thereof. For oral adm nistfation, any of

solid eamderapiphes ceannitels Bictse.stase, m@ag@a?ﬂumétearaém shdizgm saccharine,
talcum, cgﬁﬁltg?eli ﬁld(%% ! g@%%eﬁ arﬂl?ﬂ gﬁ I uggzl}l}? génal f%atlosnot%ie%gh may
been%ﬁ@@@Slun1carbonate or any conblnatlon thereof, may

e

oned(w%902%ﬁ% Al so contenplated is the
a&mm #yls GopEengtlatad is the @%@éﬁlma&lon QEmyHi-prestfis fysion protein

comp&s‘?ﬁ'&l% lihiQ H%cl%%urte B éodjblﬁ&ﬂlc%wtﬁ als 0918 %&RatA s%@or‘éﬂ J{%énﬁmay be

secon agent second agent nay accepte
one adcdaptedfin tlﬁ&rt&s&tmﬂafddrdanﬁattlfmm pafrmular disoakd stateaguch as

di sease state,. such as
inflammation, autormmunity, and cancer. Exemplary second agents contemplated include
cytokines, growth factors, steroids, NSAIDs, DMARDs, chemotherapeutics,

radiotherapeutics, or other active and ancillary agents.
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i nflammati on, autoi munity, and cancer. Exenplary
second agents contenpl ated include cytokines, growh

WO 20000318 st er oi ds, NSAI Ds, DVARDs, chenot her apeliup2989/049616
radi ot herapeutics, or other active and ancillary

a 0221 ThIS di s¢l osure conte at.es a dosage ..
ﬁ‘?‘%ib#@ﬁ ‘iﬂ‘ﬂ%ﬁ’ﬂéi’: sht fexgec EB%EE@PWBW‘B a %g}mcal
compS’shtff&{ ﬁstﬁfs%sc%éﬁfb @ﬁﬁﬁ@sdg@ uhs IndRldudRr cfRHipl€, 1&do&t or a

singl e-dose or a nulti-dose vial or syringe, |nc udi ng

multl-d%amalaummangmmudmaa tvm-cempartrg@t vemer symgei giemgniphising the

f I
Pha"“f)aﬁ%‘tglﬁl f?ogltépd)% gpl%?gﬁﬁg aistﬁllg(s)%? Elé]ryoghleiz?(t%c % glihe otﬂer a diluent for
recon§tﬁﬁt@tﬁ§ tA il fi-@Bsc ddsaEd didit ERSEodRS 2YE abab bor 6B féd &Anb&ion to an

., a bag{or tube for connection to an intravenous
mtfaVPIFFflléislilf@ﬁlOG 9Ylee. [00222] This disclosure also

ngnl‘szo I'Iﬁ Efiscosihd al§ g%rténzﬁlgtgs Qkﬁ%ﬂﬁ%ﬁ&‘ﬁgtﬁ' h aceutlcal

t|on I'na un ose-cC
compesition ina wHiedose aﬂdlual dede cohtainestd gicd viahand aset of 1nstruct10ns for
adm ni stering . the conpositjion to patients suffering a
admingsteripefBe CRPPRaER fogugenfs pelferne adisardsr a desquibsd herein.
patents, U.S. patent application publications, US.
pat ent applications, foreign patents, foreign patent

apey228 PPN S, B{ﬂt@ﬂi‘sH@'SeB&teﬂ%kh@a@foh%ﬁhcatt@ﬁé &$ 8. patent
sequences, of the like referred to in this

apphosp@rm fqrclatl |p@t¢ntsa lglmp@iclpicapah@aﬂmhsmnfpawt pdilispensetables,
sequeilcpes1 V¢ rag?e | {h%tﬁ’kte rng{reﬁ 90 1n3¥1ms tsﬁ?c?fx caxﬁgc eg 3{cgrporate(:“(i1 ﬁierem by

refereBRAMPILED cXERBE OThcIRUUR RSl 24] infonasPloallysttad but not limit,
antagonlst variable region (VL and VH) binding

this digelgsispces (SEQ | D NO 373-496) are discl osed herein.
Al so di scl osed are am no aci d sequences and nucl eic
aci d expression cassettes for exenplary Xceptor fusion

proteins conprising a TEkhR4pggicodomai n and an
anti -1 L6xR bi ndi ng domain. Xceptor fusion proteins

having a TG-bR2 ect odomain at the am no-term nus and

Xcep@? S@ﬁﬁ#nc‘eEGXR bi ndi ng dormai n at the carboxy terninus,

d to herein as TRU(XB6)-1019. 1 and
TRO22BP Exd@pRr2Il ((emitaponac valiabboueenad ¥, yand) Wingl bohding sSEi@nces
nd 738 ectiyvel wWth t
(SEQ 5%&%3 83)1 dhrelosed Refeins SR sdgseddi, anwp&?rdd“@au?%es and
nuclen%%@dl Kphkidft %as@&@es?&zexeﬁ{fﬂ;&? &ickyet ¥ision [6tetis %Bﬁ@ﬁsmg a

fusion proteins in the reverse orlentatlon -
TGFpiRaictrgloamaireantdi anl dnfxIROBR rbaidugg dem@inn Xatptoh ﬁlSlon protelns havmg a
am no-term nus and a TGFbR2 ectodonain at the carb

TGFBRerqsiadamaingtdhe anidpriggnipes Higkas; atigld OxRYBrS dapaig, 2y the carboxy

i QRS TR OSB82 OO, 90) 8| SEOYRIR RPN it

sequena@rs mmpdﬂdinr&jﬁ@lm Nén T3 ﬁmcsmu mpmivbm with phicosarcbepbriding
IRCTIRISRE RN L .
fusion FRORIMY W Erel &8¢ ScrdtRlondCthh Vi HavBT an anti-IL6xR binding domain at
the amino-terminus and a TGFPR2 ectodomain at the carboxy terminus, are referred to herein
as TRU(X6B)-1019.1 and TRU(X6B)-1019.2 (amino acid sequences provided in SEQ ID
NO:735 and 736, respectively, with the corresponding nucleotide sequences being provided
in SEQ ID NO:739 and 740, respectively).
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descri bed bel ow. Abbreviations used in the follow ng
exanpl es include the follow ng terns, except where
WO pdooexiesl ot herwi se: PBS-T: PBS, pH 7.2-7.4 apdr/oS2008/049616
Tween(r)20 Working buffer: PBS-T with 1% BSA Bl ocki ng
. buffer (PBS-T with 3% BSA EXAMPLE 1 TGFb BI NDI NG
Mﬁ&ﬂ%—f—%w%] A phage library of Fab bindi ng domains
' @:(QQSF &ngidud RecgtbreliiBe pHAGRL BScRPELhdrbin W tRicH TSI acivity as
TGFb or an IL6xR conplex essentially as described b
describlodbelew. @bbr¢v20®B) updslinrtiec Billoweghrremplingduds thTie@lowing terms,
i ndi ng,.d ihs are cloned by PCR anplification.
eXC@PEWF%%ﬂ@‘?”%‘gO@E i"d VH regions fromthe Fab library
PR$-GneBSapE 7ampUiaht & o Twken®@ER Super M x (I nvi trogen,

San Di&%o, CA) and ayo ropriate prinmers that create the
Werlgng b @FPBSéFWVhrIPag,SAWith an initial anneal at 560C
for. \ for an additional 20 cycles.

Bl?glémgaﬁﬁgljr@%uéfgﬁgﬁrg%ggg&ar ated on an agarose gel and

purified using a Q agen (Chatsworth, CA) PCR

Purification colum. The second round sew ng reaction

i nvol ves m xing a nol ar Expnmal ent of VL and VH

products with Expand buffer and water, denaturing at

95 0C for 5 sec, thEﬁFg@NP%QPWV to room

tenperature. To anplify, a mx of dNTPs is added wth

o O e e Sy g forAing fimain
specifid for esharncl@leP Gbart ILifeR aentphexarssaniabnbs déscHBGIbyaHdetaer 45 (2005)

N T IE R TN 2 R

the VERAd VPP%%%nk FroRl @S Faf 1iBFRB c0h&! arfahB1iAed ﬁéih%PCﬁ%ﬁ)Uﬁ/ﬁx
Pat ent plication Publication No. 2005/0136049 and

(InvitegTn,Aup|Dicgd, () ddappoatipepriNers Wt G087 tHAG 6B ker via overlap,

. EXAMPLE 2 XCEPT I N TO AND HYPER,.I.l6 BY
with aguv@f:\hr%%% 6 ﬁ%é ?ﬁyg%y’?m%i pedlh @8%@}1019%@5}%5&%?“ PCR
produbd @?J‘se?h@te@@ﬂ' dnfloarcR3O GelMaBriEed UHhe a (QifRnRTAsWOrth, CA) PCR

“activity was exam ned for exenplary Xceptors TRU(XTo)-
Purifiggyen coluparg, Thosrsondignnd sevpiBg reaghion PROVKE Mixing 2 gnql@mguivalent

. d el
o1 35, S B T DRI LI P, v

coolingitdwiges réonl Wnipekltiice Qloagitiy,m mhdofalNEMtik addddRth Expand
bi ndi ng domain., HI L6 and | L6 Binding [00228] Added to
enzyngeal ipghategrat 42 86 folel O sepl Ahe oyfsisic poimeny argadded (5° VH and 3° VL)

Jq - g rch, :
o BT L 0 DS s s N6
resultiplgd56 basepat pueduedis gahplirifiedydigtect witk HedoBhandNodHad cloned in
plasmid pI5%8 NoP I AR sl OB Bt Kpilieation Publication No. 2005/0136049
and PCT Application Publication No. WO 2007/146968).

EXAMPLE 2

XCEPTOR BINDING TO IL6 AND HYPER IL6 BY ELISA

[00227] Hyper-IL6 (HIL6 or IL6xR), recombinant human IL6 (rhIL6), and human
soluble IL6R binding activity was examined for exemplary Xceptors TRU(XT6)-1002, 1019,
1025, 1042, 1058, and TRU(X6T)-1019 (SEQ ID NO:608, 625, 631, 648, 664 and 670,
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(pH 7.2-7.4) and 0. 1% Tween(r)20 (PBS-T), 250 ni
Bl ocki ng buffer (PBS-T with 3% BSA or 10% nor mal goat
w@eromy3tmas added to each well, the plate was BPOWESMAI/049616
and i ncubated at roomtenperature for 2 hours (or at
40C over ni r _was g plgte three tines
respegiively) pRds %13 & ol vt P ot MR RS m gt RuRFRSF 1B
ectodérgﬁmaﬁd aRabRILPlrebRdWRlokRth. M / well Xceptor TNFRSF
canti-H L6 sanpl es ‘and human gpl 30-Fc chinera (R&D
HIL nneapolis, M) serially diluted three-fold
6?M§g%ﬁﬁ?ﬁg%buffer starting at 300 ng/m, the plate was
c cwmaspl Addpditd cachi balled adto-wdbpiatcewmgmelrOdt ;Llrgeatf anti-lalmoant [gG-Fe

to hours. Aft shin epI eflv tinme
Uack%@@ém@una %earqhn%%mygt EALBr Sugmoohor o POl 74
The pldYP&Es ddveRdOhind REERIIAR i PR AC LA e WMIR SaPiRM with PBS
solution in Wrking buffer, the plate was covered, and

(pH 7i2a¢ dbatde® 1 %t Twesn®204 RBEF Bt Zli(bulflahoclabg buffer PES2T h\otlnrl% BSA or
te fiv s with PBS,T, ,100

10% ferinGLeqt? Setb? niyh SReR0 Bt Wi Bikis Ve mhokies Yndpiuated at

room b foSD hilirk QoY dt BNGdehipdt)d Wit kvashiRg th (4t8 taS times with
covered, and incubated at roomtenperature for about 1

PBS-T.cudded i duplicate tstls (g |am3-hvﬁ7@n peG@the copigd platergs \Wa ul / well
XceptoP%NF %‘ 98. mtl-ﬁ?f6 Wle %rﬁa %pﬁ g(e f C chldnerggR&D Systems,

per oxi ase conj uga aV|
ané%ipaﬁg NP serﬁﬁ)r dduiedttlﬁée-Iolé ,11@%rkfmg\ulffét starting fat 800 m@sl, the
added, the Iate was covered, and i ncubated at room

plate Wé%ﬁpevﬁ%adua ingpbatesl #iroRTR &anpeagtiks fopaRaNt ﬁgo £ hauis| Afger washing
the plét'e Xivk RS htIthg’Sa(Tde ]Iw%qg'ﬁcagee\%el‘fﬁés lﬁwél' Ythan H}éper IL-6

tet ramsnty enzi strate sol thﬂ |erc
or recRablafaot ldymanl I)-véEemead tiedp ¥aoluailoo urd W?orkmg buffen thogdatarvchs

A T S SR e B e e
five ti\fl\rge??vl%]tcPH;égé ?(?/\?e hﬁ‘vé@ BtBhidhn K-BQQ&%%R@@%@GBB) %ﬁlrh 150 ng/ml

Ve ) pl ate was goat anti-h
solutipmy® WorkingChuirathemwdae vias m@redcgsd meivbased at@()mfwromratuze for

about 30 drhoh’>. dhie s sk Bl s Ak S BEeR APE 2 BGAEs!] heyse

radishf x1ﬂds€&§n hthd BRSptdvidid%2 ﬂﬂed BlaaEehmigscb U A HiltEB$41000 in
m 3% BSAJwgr 10% nor rm;:_( éoat serum was agded to

Workgdmfigevas added, the alade wascevsiass aefl ingweptedyt upem éempgrature for 30

mmut%) ?‘ﬁt&e‘g&ﬁ{n M ﬁla{e ﬁrlx ﬁ m%? ﬁwrltzle Tl OO&E‘%?Q\@E@T?Qadded

tetramicntydbgalzidird (G“M\B) fhﬁ)sﬁrale Bdﬂ&tl@ﬂ(BleIhHMka@@-IB) wagatl&d for about 3
plate was 1 m/well Xceptor TNFRSE | B: :anti-H L

to 5 Hg%%% ad tg%%ﬁlﬁr%aé“% M sloragtt Wlthéprﬂf Sfop- @iﬁfe( ﬁ@szSO% per well.

The a%ﬁﬁ@@of@écﬁ%&i%% Sad MMsoad negative controls human

human gpl 30-Fc chinera (R&D Systens), each
IIy diluted three-fold in Wrking buffer starting
S[MRSZ?;I%%% ng/ M, the plate was covered, and incubated at

r qmmpp mmaéditwaehfvml oﬁka(%twall pl@teZWiH)HlO&LI geﬁtt e&i’tl Mmdﬂ 1aG-Fc
plate five tinmes wth T,

he in
(ICN R}éﬂm?c%’é?a $ofgosi Mest- |C4)eﬁ5‘em@| 2n1a${fn ﬁ@iﬁaﬁn Y ltB FPP( ﬁ&d 4, The
plates%?/ &t @5‘3"&')(65 %R&Q&uﬁaﬁe@%é&'ﬁlﬁ tQRC 'Af‘}ép (Vlﬁklﬁﬂ% Ryt ftlﬁ{es V&MBQDBS-T
ate was covered at ed roomtenperature
250 pf Btocking buffer (PBS-T with 3% BSA or 10% norrnal goat serum) was added to each
well, the plate was covered, and incubated at room temperature for 2 hours (or at 4°C
overnight). After washing the plate three times with PBS-T, added in duplicate wells to the

anti-human IgG-Fc coated plate was 100 ul/well Xceptor TNFRSF1B::anti-HIL6 samples,
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about 1 to 2 hours. After washing the plate five tines
with PBS-T, added 100 ml/well antihuman |L-6R-biotin

W@ RED0BIsE ens) froma 100 ng/ m sol ution i n WPKI/H§2009/049616
buffer the pl ate was covered, and incubated at room

..te for a 02h shi n
POsItiyg nér ?% Winﬁ%%L gﬁ%h&@gﬁﬁmﬁ%lwapﬁi‘?w g 8¢ Ve Contmls
humat & %hh@ﬁ&@@fi@% GRkUgRIAY sg&&ﬁ@t @aembﬁal(@mﬁ@h the@0fold in
Franci sco luted 1:4,000 in Wrking fer was

Workagdwdfer sthlélnglaaﬁ@ u@(mlctbv elaemlwawerqcic@rbian@doa&td at oeam
tempe&ae[rrl%efro al ot qul It%& ’gglgs MA %tégzsaml gfr%v)@?hl %%ets r\])velthpELE?é-% added in

dupho%teswéusszv&semqm@wﬂeb&ﬁzlhdﬂltnﬁn{aﬁMB) ORURILD 8L &eiB9) fldrh @5 pM
(Pierce, Rockford, IL) was added for about 3 to 5

solutign HyWeskiag bulferethotiaic aaeavcssl. wad Instbgierbel rapmHemperaqure for

t fe I e
sbour J188 8y A Pollaehe ol ines S8y BTG SARRER R Avelt ani-
humairiigéResiofif(R&D Sigrenis fioat zel(D(hﬁg/nﬂl kbludtere it Worlfing befifer, the plate
proteins, whether the TNFRSFI B ect odomai n was on t he
was C%Yﬁr?fb and incubatpd gk roprtampgratuss for ghoyt st grhayrsotAsfter washing the
plate ﬁﬁé &l %ﬁh nT bl'()‘@ :ﬂlefh@ell hbfsk tﬂﬁg {/@e@oxﬁ&?%@n@%ﬁ?%?treptawdln

ow t Xcep prot el ns specificl
(Zyrnd:(h Sah IEﬁaanscml@A)adahbﬁt 2400 amMWorking boffet wes xtlepitbe plate was

d.rhl Fi | B d bi nd L6R (Fi
covergind [t pled o RrigmPains i S EuRuEs. MEER KOS Blals i
times tv&H@l BM-P, TMISIQ)( weG23 @’%Et@nﬁrﬁ&ﬁg}&E&l&hgméﬁﬁstﬁMé Rlution

I'L6 from the non-human primate caca latta
(Piercg, R@RETOR LB WBIaNddTiOr Tt 3¢8Y rEnhgAafd 8 1lje reaction was st0pped

with SR B eS8 TS0 ber 183, THRTLE iR or bR Sapspgd au 450

nm. (SEQ I D NO 608, 648, 664, 625 and 670, respectively),

substantially as foll ows. [00232] Added to each well
of 002308 Tie dptapn Higareselsr-10 emon@téaé@ thahell Xgeptamfupigapreteins,
whethg” ﬁ“tf%lﬂ{ﬁ%%é6&o@%§%wgg§ﬁ% “@Elﬁo 922&1&:]‘0& ?r@g@u&%ﬁg fusion
proteiﬁmmtbld:dmdmbédndﬂnd)ﬂék@l @ﬁltheﬁhor’é@fﬁeseﬁéds@s shaslthatghd Hogptor proteins
nm Bl ocki n er_was

th PBS-T, 25 dd { .
have SpCRCIUE far the Hexgi %q%%ecewan@a%v%fg&? P%eam}at@aniﬁﬂg (Figure
1B) aﬁcpgmeedm@ﬂ@%ﬁr(t?lgfu% 18). rlﬁ‘f%lﬁte(i%fud?és ﬁQQCﬂ%%fBgfgretbg%%)éh 002 and

ter was | ate three tines wt
the SMiP ﬂinll(S@)al()é)zmmrb ﬁound to hesandact Wiihmblind frgﬁtﬁc nemhatmdn primate
M g F was 100 ml /well Xceptor TNFRSF IB: :anti-H L6
ucagmifala: nositive controls Enbrel (r) (etanercept) and
recorrbl nant human TNFR2 (TNFRSF | B)-Fc chinera (R&D
Systens, M nneapolis, M\), and negative controls hunman
1 gG or hunman gpl 30- Fc chixmvig{R&D Systens), each
serially diluted three fold in Wrking bufferstarting
at 300 ng / nXCEHORBRADENGEQ TOH amy, dgL i ncubat ed
at roomtenperature for about 1 to 2 hours. After

WoFIR3 TP TNTEo BIrEif dckivRy WalBSanithEd fd7B&e Jeor&FREEXTH)-1002, 1042,
1058, 1019, and TRU(X6T)-1019 (SEQ ID NO:608, 648, 664, 625 and 670, respectively),
substantially as follows.

[00232] Added to each well of a 96-well plate was 100 ul goat anti-human IgG-Fc
(ICN Pharmaceuticals, Costa Mesa, CA) from a 2 ug/ml solution in PBS, pH 7.2-7.4. The
plate was covered, and incubated overnight at 4°C. After washing four times with PBS-T,

250 ul Blocking buffer was added to each well, the plate was covered, and incubated at room
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duplicate wells was 100 m /well reconbi nant human

TNF-a( R&D Systens) froma 2 ng/m solution in Wrking
whefhee3118 he pl ate was covered, and incubat ed BET/D829A9/049616

tenperature for about 1 to 2 hours. After vvashi ng the

| ate. five tines dded, 100 ni./
tempeiierTh e ORI AL bPern ERED ASSE P e fratiis Thise i pith PBS-
T, ad RO\ M SRRl 16 BLALEp NS £V bl 2R Ghptor
i ncuba roomtenperaturefor about 1 to 2 hours.

TNFRAf 18y amaéHLﬁ gamples,poaitize tonieols Entrs| M aténcRBSH) Bnd 1@0mblinant

humal N NS F R B P R SR B S R P g, anppeative
contrdls hith@dlels ds lﬁﬁﬂm gb190:Hei dAgm&t (R &ID sweerﬁg dedh séhelyrliRt& three-

was covered, and incubated at roomtenperature for 30
fold inWeskiag bufprseartingaiHO0A @2t mel. thealaie wiax cevorrss ang gulpRs! at room

t T
termpefifffor R S 2 pfert, ey WAMATRAUAAE BOF DS TN T, added in
duphcfaO:r welbouis B0t ;ﬂ/vﬁelmewhbmaﬁﬁﬂimtahamﬁ bE{R@&}lsyétﬁﬁs)Vﬁ&&n a2 ng/ml
ed wth 50 mM Stop buffer (IN H2SO ) per 1.
SOluthThlél \g(sgla%hwfé%n be iaie WaheoVeretaand wgnbated %590rﬁﬁ?mperature for
about [1Q9 %mrs-rh@fté}%aghl tlll:é leeeﬁv% tﬁmg@‘_lﬁﬁlllt:ﬁ i;ﬂéﬁ él%i%e?&:ﬁf@t Fwell anti-

fusion proteins te can bi
humai® IIINESE-IbB)tmc(R@Yd@ Sm;tnrnﬂ\)a&omra 200 engémii sodutionrin é?ﬁmrkmg)buffer the plate

fot f usi I 4 XCE AL
was O\ N BITNEPNES BYORT SADOUSST “Baa P T MGG the
plate fanﬁ@muh eBRISLBXI0GA @@i K11 WBRc SXBN 15&@&1&&% czsﬁfa@a@a streptavidin

fusion protein TRU(XT6)-1006 (SEQ | D NO
(Jack&oudsmmtORaMaycha&VebeﬁrmPAl @1@2%} 1986 W@kmdhlffmevvlas added,

the pl?‘;rﬁ /wr,ﬁs coxﬁer%gng f}’ at\l\ge}t rzfj)rn tﬁﬂlgerspa e gor \I%lé gmgg \?g‘ (B éter g%%nng the
plate $iR €iblRa6th FYSMNI @Ml I&ir wAlI3, 3 Afstiefraehibeazidias (TMBYBEbstrate
with PBS-T, then 250 Bl ocki ngtbuffer was added to

solut1@a(ﬂ1erm|Rocquqé 1h) atag ad\géﬁgi fepalaug 4 to 4 mynytes tishiher thgireaction was
2
sopn P ST R B oaO PR bl 7BL KRR S bt s rend

at 450mmdupl i cate wells to the HL-6 coated plate was 100
Xcept or _TNFRSFI B : sanmpl es seriall

m
d Mﬁéh Togdate 1 Bigyrs A tﬁ@ b M?@Forsftlm PiRgIBY g cfybind
TNF- & \Vﬂeth%ﬁ@f NERSE PBLBHSmARGH RGN O BRI - gpbgfgof}ﬁtermmus of the

chimera (R&D Systens, M nneapolis, M), Enbrel
fusionpo&mer cept) and Working buffer only. The pl ate was
covered and incubated at roomtenperature for 1.5
hours. After washing the plate five tines with PBS-T,
100 m per well reconbi rﬁ?Al\;[ﬁtL Ypn TNF- a( R&D Syst ens,
M nneapolis, MN) to 2 ng in Working buffer was

added, the phaireTeRDAMEGASD BINOINGWWBRISA at room
tenperature for 1.5 hr. After washing the pI ate five

times with PBS-T, 100 er vveII anti-h lII

THN234], F@p?we(nhmdsygstp él‘r%ff a@pd -G8/ Gemnlex W@maﬁgned for
X tBHH f‘orn SE l?ﬁo‘%ﬁ‘é rGBstatifly a0 e RRELd

cep rsoo errper a?( % g Af er V\?a?ﬁ& 5a
[00235] Added to each Well of a 96-well plate was 100 pl human HIL-6 solution

(5 ug/ml in PBS, pH 7.2-7.4). The plate was covered, and incubated overnight at 4°C. After
washing four times with PBS-T, then 250 ul Blocking buffer was added to each well, the
plate was covered, and incubated at room temperature for 2 hours (or at 4°C overnight).

After washing the plate three times with PBS-T, added in duplicate wells to the HIL-6 coated
plate was 100 ul/well Xceptor TNFRSF1B::HIL6 samples serially diluted three-fold in
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the plate five tines with PBS-T, 100 ml per well horse
radi sh peroxi dase-conjugated streptavidin (Jackson

WO poroneRRes ear ch, West Grove, PA) diluted 1: 100BCT/HS2009/049616
Wor ki ng buffer was added, the plate was covered, and

wor PR S0l o SRM PP SRRl S8 i oL H-re chimers
(R& D’@}leten% Rirnpbk, n\@ggrﬁlﬂé@@r(éﬂaﬁére@pd, EN@)w&mg%%ﬁonly The

sol uti on Plerce IL) was added for 3-
plate wammve@damd indvlated Iaerqoeaf@mpemtuxa@rslt dpped wﬂlehwsﬂnmg the plate

five iR RS Ta LTl PR S5 iR G (RRRES .

Minndipghi§, MR) fENBR Sl 8 Roritilabuleepisidded,ab&plat »c@rbobeﬂéd and
two |igands simultaneous (inthis case TNF- aan
incubgtgeh at ropmgymperPfor 155 b@CE%:/ﬂw ORIVaYIPER w1|t_f6PBS -T, 100

o re Y APUNGTL PR Rk et ggﬁqegﬁsélg? gg@ggcep Hor YR Rittr wa

addedXtheqilalé whsl sovafed) a@d @icoBatdRuU(r8di)terhPEdturd 06,5 HrO0ter washing
1013, and_1019 (SEQ I D NG 610, 612, 613, 614,
the pl@i @Vﬁﬁl&l@é >eth RRS e 409 vlelpfv)welmseefﬁ%h RE@xikaprse g v
f
e R o 6 e SATRL SR (B0 Y burer
was addadntepddte svas MNeréd, emd ofcubat@bat-roOmIempératures i Gf) inonutes After

PBS, pH 7.2-7.4.. , d e
waship Blylele bt ghPBSET d0B T AL S Selar- i PE hangidine (TMB)
substr‘e%ets'ald%> %§'(ﬂ1€rc%5ﬁoéﬂf01%| HS')K)\lzﬁgldQéﬂ f&@ 5 Rt éf'ﬂdttﬂelrfgt?{% B2ftion was

% nor ma serun) was added to each we
St0pp§td. mﬂe 50 Sm)@!%%d(ll\éﬂdsﬁ)ﬁmbme@d The abspobance nﬁ@qchtvmllewas read
at450for 2 hours (or at 40C overnight). Serial five-fold
Tutions in Wrki ng buffer starting at 50 ng/ M were
|IWE3GI Thbdathoh FpMkOY dsaomtR s thig 9@:%?6 E a8 bind two ligands
anti-H L6 sanples, positive contro uman gpl 30- Fc
simul@peavs (i fRgrrasy $NEns IndHEPesdEAL human | L- 6R ( R&D
Systens), and negative controls anti-human IL-6 (R&D
Systens), human 1gG or Enbrel (r) (etanercept). Equal
vol unes of the serially g|W$gd Xcept or sanples were
m xed with Hyper 1L-6 (final Hyper IL-6
conc eXCERROIOBOOCRING OIgHNPIR HoGBINTONG 30atP130 BY ddASA
tenperature for 1 hour. After washing the plate three

ti h . PBS- ' | iicate Ils t he
BT s R B R SE0S stbts i 8y FePngor by
Xcept@ﬁﬁisﬁinl o@ins AR ODST 01 084,006 1007H 468, 10 X3, Wh@$01 D
NO'6E(§| 30-Fc chinmera, anti-hunman |L-6R, anti-hunan |

Pa R, 41gcp14arkdd BAGARS, (reapeQte\t@ésﬁeWé%@ta}mn@d@bpqam%lw@llows
1?@E§ﬁ rAéi%ch I &K Qv%‘il % \&&Pga{ee\gpsef()% rh%nfaﬁ rg&??(ﬂ ﬁE chimera

ter washln atef Y
(R&DPBStehs, Miingupoli€ MN/}Efrbml’UfrOSE + adi 8ml solutlon in PBS, pH 7.2-7.4.
oxi dase- conj gated anti-nmpuse |1 gG Fc (Pierce, . i
The PE@&‘@R’W? govered, apd mered ovanighatidnC worler wgsting ?%J.r tieg with

PBS- 1?‘,;%%311 HIb&i %\Irf?e{‘ﬁﬁ%uelo%ﬁpg% Bgﬂ%r'lﬁﬁf/ur?ﬁ%%g%@att sérdff'was added

ature After washi ng ate siIXx
to each iwm]s thei flétc RBSedyerdd) @ndrincpbatedied oom ternperature for 2 hours (or at 4°C

overn%gégé %@g&lt %gfaog%g@é{o?lg ?nz olrlgnelg %TPfB 1) sta Eg’ tatr Eg/?n? lv&}'letrel r%ade of the
following samples: Xceptor TNFRSF1B::anti-HIL6 samples, positive controls human gp130-
Fc chimera (R&D Systems) and anti-human IL-6R (R&D Systems), and negative controls

anti-human IL-6 (R&D Systems), human IgG or Enbrel® (etanercept). Equal volumes of the
serially diluted Xceptor samples were mixed with Hyper IL-6 (final Hyper IL-6 concentration
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about 5 to 15 mnutes and then the reaction was

stopped with 50 m Stop buffer (INH SO) per well.
wabaoaos bance of each well was read at 450 nPET/US2009/049616

[00239] The data in Figure 4 denonstrate that Xceptor

protei ns.copprising an anti - L R bindin ona
of 2.531e3uR B3 nHPUeH1 30 FEAFBIa [ U HACE! VEXAWPREPRE thrce
times SHRMPEERTBA S i NGy (e atel P AND (HHMRERN! %ﬁsbl}l@%ﬁ@d %lté—was 100
PROLI FERATI ON [ 00240] Bl ocki ng of 6 or Hyper |1L6

ul/wellIof eheRprinlhddidwtbns of Kegntol /i i Biamixterenfhuman i2pt#)-Fe chiasra,

. exam for Xce usi XT 1
anii-nGATH G, % LSRR o Rt Fafiol B ety s phte v
cover®Dahd incubAbd at63dm t6 era@@@fo@@GOLﬁﬁoS h& @8 PREET WaIhyig the plate five

substanti al | y as fol [00241] Added to each wel |

times gfithaP BT ulmeawveﬂdzomrfﬁ hperowdpse-nugatadantipmeuse IgG-Fe

e N A st

and manbetted ﬁﬂro@tﬁﬁérﬁpérhﬂum fot Qthonm)/ HftetSWdiﬁlIﬁgCtHy plaﬂa sid ﬁnféMwuh PBS-T,
nmV sodi um pyruvate; an

100 HHBV %f‘élr die %@eamﬁntﬁfbﬁpzlﬂeﬁé?w S&E@%ﬁﬂ Swﬁend@vqree)vo&s@dded for
about%hts N shahyes Eﬁpﬁgﬂ qlg"i@%ﬂﬁg W sfo%p ()vt&h %@ﬁ&@ffm IN H,S04)

sanme as grow i um except
per welyt Bhd atBofhaemofetahleweHe@usmimﬂédO atn 1 x 105 cells/m

diu | ocki tivit seri.al
MBIt Fta i g mont L%’ECQ@%@@ 95 ogiprising an anti-
IL6xR Bin8fin@ Honfdin SMHIOARGIVAS g PI38-fdif uh@txfg%mm a fixed
concentration of reconbi nant human | L-6 (rhlL-6) (R&D

Systens, M nneapolis, M\) or hyper IL-6 (HL-6) in
96-wel |l plates for 1 hour at 370C, 5%2. Controls
used i ncl uded human | gGEYAMEE @pl 30- Fc chinera (R&D

?E%Bgﬁ%f&%ﬂ‘l&% %ﬁ%ﬂ@g@ﬂg Bﬁ%lﬁ%@} éEE[E ER&D&ERATION

pre i ncubati on perlod 1x1 04l ceIIs (in 100 M) was
afleird0} Blekaty ofdLb or Ryperf iLiogIL @dfaydured telt prolifaratéon of TF-1

cells Wiy Qrgincehip Xge G ppngrarias B0 P JREE8aSa4026. 1002,
and Tﬁ?ﬁﬁﬂ}i‘i@@ S‘EfQ HZNIPEIB 620W3I1N831, 888 hA® b7 +&phaiedy gof

cul'ture, hym dine (20 nmG/m 'in assay medi um
Substamtlﬁklvehsﬁollms added The cells were harvest ed onto

WL B o TR e R R L e I G R

(humdhadrthas| QukRiRS 88 Is§ th A8 fﬁehegﬂwam netiuﬁxp O‘%SF)BSfRPMI 1640; 2mM
triplicates. The percentage of bl OCkI ngB— 100 - (test

L-glugpime; 108 ppityml ewﬂlrm%pﬂuﬁ%r@lpfﬁr@btﬁm@m MM HERES; ImM sodium
yruvgtgo %2% n%pﬁ Fﬁha(t}?l C?Ff ob%&g?gl?e in ,P%Ilr f\%ﬁélsﬁ assay, 1 The cells

were fﬁNERﬁEbBecEﬁ:ﬁdhdMiﬁd nwmamthrassdyenedmmqsarm acc@bWeaxmedium except
rmnus of the fusion protein nolecy can bl ock
gt

withoggp - GoB1 Gteling-free): (MsaGewPBgeq ptgl H10 Ijip gssay medium. For
blockfn%‘clﬂ%édtl\(fﬁiryserlglrdlpl@ihﬁs of a TNFSFR1B::anti-HIL-6 Xceptor of interest or

antibody was pre-incubated with a fixed concentration of recombinant human IL-6 (rhIL-6)
(R&D Systems, Minneapolis, MN) or hyper IL-6 (HIL-6) in 96-well plates for 1 hour at
37°C, 5%CO,. Controls used included human IgG; human gp130-Fc chimera (R&D
Systems); anti-hIL-6 antibody (R&D Systems); and anti-hIL-6R antibody (R&D Systems).
After the pre-incubation period, 1x10*1cells (in 100 pl) was added to each well. The final
assay mixture, in a total volume of 200 uL/well, containing TNFSFR 1B::HIL-6, rhIL-6, or
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EXAVMPLE 7 XCEPTOR BLOCKI NG OF TNF-aBI NDI NG TO TNFR BY

ELI SA [ 00243] Bl ocki ng of TNF-abi nding to TNF receptor
whoxoentor fusi on proteins TRU(XTo)- 1004, 10PGI/USDOY)49616

1008, 1013, and 1019 (SEQ ID NG 610, 612, 613, 614,

HIL- Gk s eSS AgiaC 05 el I ginihe G hots of
cultur(@I ﬁ-ﬁlg e ind 0£) @1/&?&%%&1uﬁuﬁ@ﬂLm%agﬁdM' nﬁfe%ells were

ens, M nneapoli's, MN) from of 0.
harvesteyl pito sHJnEnﬂtleb% G/ PEStes phil chthmtedﬁibTbythhse wex‘r éeterrmned

using AZHEOF @R RARBAE T GUS T Bl B Dl phaeoh
tripliceek. hTﬁS/?@ t&fe kBYodraig N 0@OaEst SHMUNYondS ciitAl daskib@m cpm-

each the plate was covered, and incubated at
contrql spm)t@per at ure for 2 hours (or at 40C overni ght).

S [ r .

STy DB SR ARl YRR PR o
wheth¥e et IINFRINARSEctd Bimaid niak oiﬂtﬂeﬁirmﬁﬁpdﬂ&&rbq&@se:rtmm of the fusion

control S Enbrel (r). (etanercept) and anti-TNF-a (R&D
proteinyggqydds nrolsferasinn tgused hydlrd gl gerr %66!?%%?‘&613” or
both. ( R&D Systems) and human 1gG Equal volunes of the

serially diluted Xceptor sanples were m xed with TNF-a

(final TNF-a concentration of 2.5 ng/m ) and i ncubated

at roomtenperature for 1 hour. After washing the

plate three tinmes with HABS\WPLEalded in duplicate wells

i 1wt RSP TOREORNrS PP A ShE R IRE AP ER 9RE. 2

m xture, Enbrel (r) (etanercept), anti-TNF-a, human

I[Ib(ﬁQ?)FBlcﬁ‘dkilﬂ@GfaEN Babifding Tlgﬁredebﬁ)r 51% aicepﬁoﬁﬁlsmn protelns
ncubated at roomte ature fo

TRUGKHS 10k 301087 0. it FHL SO e 81 2tR. 014, 619
and 6%3‘?‘6% &Q&)%s%?%ra%@ ?&Eanﬁgf%abmufsTNF a-biotin (R&D

om a tion i nWorking buffer
V\MZAGH e\aﬂ,ded ’meeaph ated oﬂa§6e\wléplecb waniD0i yictdoambohaat human

e D SE  ita ob PO a8 Stuion i
PBS, ?ﬁdﬁ Aah4p eIth)ﬁlQ@sS\?el‘é Qﬁbéfg@ta‘ﬁg 11§ctu'b§ﬂé3 @Véﬂﬁigﬁt LIREK9GRr washing
munoResear ch, West G ove, PA) uted 1:1,000 in

four tipgas MlﬁgPIESHTf 850 Mbﬁladde@buﬁfﬁtre(PBSéE witha8 BSherrd®” norehal goat

cub emperature f es. After
serar\AGHAA gt SOE b TRR Fhlofp e sdn TG pponh lferature for
2 hou&bt at?il,"@ ovetrdhe]f. rumanfivd-Rea ailghidae it W@kmgllﬁﬁtef &b®ing at 50 to
solution (Pierce, Rockford, IL) was add for about 3

250 u%wsrerﬁlm<§§h%lfwlowwmafnpéesF Xﬁ@nt%"ﬁNﬁ%FéB o%!bbﬁﬂv@ S4B CP,

posm\é %@s' ]?Lg fl@ @eéagarcg]e %% rﬁ[e&NPA‘e(b%@q %ﬁsgenas 14 nn%%at?ve

contrdté Buth&n §p IS00V¢ dhAbraXKR&TD SUstBhOtidhentah 366 € Equal volumes of the
TNF- abi nding to TNF receptor, which was approxi nately

seriallyclifiuted] Xgeptar saplse werﬁgmbgfcdm&ﬁf IRE-o ExAVPNE-® cX@EPTORN of 2.5
ng/ml?lil%lmlﬂ)eate%: at-llgoNoFm el pera ullr% f(ojllrE 5’ |1'101}1<1! L)Y%tel\llrcv;vashing the plate three times

with PBS-T, added in duplicate wells to the recombinant human TNFR2-Fc coated plate was
100 ul/well of the serially dilutions of Xceptor / TNF-o mixture, Enbrel® (etanercept),

anti-TNF-o, human gp130-Fc chimera, and human IgG, the plate was covered, and incubated
at room temperature for about 1.5 hours. After washing the plate five times with PBS-T, 100

uL per well of anti-human TNF-a-biotin (R&D Systems) from a 200 ng/ml solution in
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[ 00246] Bl ocki ng of TNF-ai nduced killing of L929 cells
was exam ned for Xceptor fusion proteins TRU(XT6)-101

w@201000318 1025, 1026, 1002, and TRU( X6T)-1019 ¥SEQS10D»/049616
NO 617, 620, 631, 632, 608 and 670, respectively),

Workﬁn(g e? %VIB? l@) egst?m @gqltflf g’\gfsfﬂ*l OOZWQ]Q?]%%JGS(P eg;d on%rg]g];eralft?lrzegfor 1to
2 houRyf @H?err%sﬁl %ﬁ&%lﬁ@é tRhesZvith BRS-1C80Y fL Per w@u%{ste Widsh
medi um (10% FBS- RPM  1640; 2 nM Lgl ut ami ne; 10

peroxudasq-sdmmgap@ﬂt@plamdm (decson@mmunngplmnW@strGroamPﬂbdlmd
100
1000 s et i Bt e e RS il Ble it room

tempe@MBfeTofhY matute! <Aﬂe&%é;ﬁ}nlgnh@platémlpdtlﬁlbmlth PESIRL 0. pL per well
Xceptor TNFRSF IB::anti-H L6 sanples serially dilu

ed
3,35, phetepsrcayy bevdiding QT%%SL&@U@Q |squfc1@n RaaticerReslgford, IL) Was added for

about%‘%?@'rﬁ*ﬁﬁ{f%‘s ?g% ’fgﬂngl nan%é:tﬁ) }&ﬁwﬁh@t&g&%‘ﬁéﬁ% N H,S0.)

per W&j/STl&TiﬂqsoMaﬁcfte@fmabh sf,elllVN)s,reaiirHﬂ 460|Qﬂ1bat ed at 37C, 5%
fied incubator for 1 hour. Positive

c &H}Zf'él ér h% idafé m Fianes@ shaye fes Xespier mipisins begked TiNFqe bigwling to
TNF %béﬂt&n Onfh \Jv-a%?aﬁﬁﬁﬁhhét)elgcéa% WGt 961&1‘1 TNFR-Fe.

et.aner cept) I mer a R&D st ens,
M nneapolis, MN), and anti-TNF-a anti body (R&D
Systens, M nneapol is, MN). Negative controls included
assay nedi um al one (no TRAMPIdERIed) and anti body hl gG

reci um w6 0B pbck PR BT RS SGTE LTk s cach”
wel |l received 50 ml of a TNF-a/ Xceptor or control
m[omume Bleukehgbsr TH F@thimmkﬂiimg of Kﬁ%ﬁﬂs Mlag ekmedsfor Xceptor

%’2} roma fresh prepared working sol ution
fusiorgroig TGN PTGl (14: diie  DHfor O h R RN 1850 RIEQ 1D
NO: 6f‘f 6?6%315%/ %S'aﬁd 376‘% &tweﬁ;%@gdg%g{ (%MFP \gﬁas!” e

Vi ab| ed t0 eac Plite 1
Sl[(H}MRb agmspet(si%ardf iLI9ED meruse Tatobhatgel IMAA TEET dahiassgs,t\OA ) was

t he manuf act sipstructions, shaken f
prepaﬁ%ﬂﬁu?ggnsﬁaﬁé tth ; op{lmh ascaieae dopgd 0o B @?R\ﬂ‘gl%‘o‘ ZmML-
glutardﬁ&@%@“nlt@%qﬁﬁlc(lPﬁcm yml 5tRQEARY cid N ddatAvi I@EFEQ)U ffen 100 ul

denonstrate that al cep tor gr ot ei ns, whet her

was addMﬁRSiéh@ ‘e@hl oﬂ@)%nmll\m botmom foésc rpia’q@andamcelaatt@kmgemlght at 37°C,

5% Cloggal il M) RLeRGPrRReFIbCELLFT eSARMAE 1y ditved

in asséSCﬁBd-l% (@hﬂh@hb@lm B utlsbhSIemERER 49t IVFBSPinREH Mbked with
activity was exam ned for Xcggét ors X6B and XB6,

an equah yeluastatapoptarant Spmand NFr @ 0REOF-adied Dsteane Mingsapolis, MN),
|zl ti - ). = )
and m?{xlaﬁ'e(g%[ g\pengtse(ﬁ) th’(g g & Bﬁ %eﬁk}écglggt%&%? ! hotﬂd" n?dlsidnge% I1|1_1i:1rols (i.e.,

those 8@dntd th@iblbéek PRB.a, fldudekilfing.of 1929 REIRY) ﬁldl\ﬁ&d@l‘b&ﬂ@C{etanercept)
and i ncubated overnight at 40C. After washi ng four
rhTNlEREr@Q chimdra ABRDTSysrB0s, MinBlapelid, MNband emtl TPESe rntibady (R&D

Systerns ane?lpo\iva M%]ci ?\]%gat?veecao%prol\glpirllclludetdha%s y rne(ﬁurn a'?one (no TNF-a
added) and antibody hlgG (with TNF-a added). To analyze TNF-a activity, culture medium
was removed from the L929 cells and then each well received 50 ul of a TNF-o/Xceptor or
control mixture, and 50 ul actinomycin D (Sigma-Aldrich, St. Louis, MO) (from a freshly
prepared working solution of 4 pug/ml). The cells were then incubated for 24 hrs at 37°C, 5%
CO; in a humidified incubator. To measure cell viability, added to each well was 100ul

ATPlite 1 Step Reagent (PerkinElmer, Waltham, MA) according to the manufacturer’s
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covered, and incubated at roomtenperature for 2

hours. After washing the plate three tines with PBS-T,
wa@ededoiims dupl i cate wells to the anti-human | gg&FUS2009/049616

coated plate was 100 m /wel|l Xceptor TG-bR2::anti-HI L6

itive contr conbi nant. human TGFbRI |- F
mStmEtFﬂ‘ﬁe%%&k?‘&%B Q) BHRHES: a’ﬂﬁ?ﬂﬁg Z%FH%CGHW meé‘%fezh[ Hyjag P\TQP&W
readeﬁ(%"el&l(a@!i) reconmbi nant human TNFR2 (TNFRSFI B) - FC chi mer a

D Systens), each diluted to 300ng/m in Wbrking
bu[ﬂ(IZéBI [ ha@aw i tgmrel%iasm)stramatmllaX@ep\tmspr@t@me;\émeth@mUe
ro m ure.for. ab hour.. After
PRI PRI E PRTRT ot AR s ppe g
molechiés TopetlockOrNPBSnduced c@l‘ﬂﬁﬂﬂn%’\@ hikQ@sal / wel | TGFb- 1
Iigand (R&D Systens), serially diluted two-fold in
Worki ng buffer starting at 4 ng/m. The plate was
covered, and incubated at roomtenperature for 1 hour.
After washing the plate B¥AMPKE$es with Vash buffer,
added was 100 I b- 1 (R&D
Systens) from gké%@ﬂBﬂﬂ%ggplﬁoﬁB??%xkl ng buffer.
The plate was covered and incubated at room
t 002D RITARS Hindind abtduty. wAfdxeminvd Sbt Keepthre XoBdel XBue
times with Wash buffer, 100 ml per well horse radi sh
substgpdplby pydlewsonj ugat ed st reptavidin (Pierce Rockford,
I f
o] 468 1 20000 i A DAL B S Sly
(ICN Pba’mﬁ@euncalsi €Eassta MdsarCAop&dsmra@ figren] pblatien fn Ri&S tpHB2-7.4. The
wi th Wash buffer, 100

plate wps VSEEnt lp@v%do%émé%}@éf‘rfﬁe %ﬂ§ro‘fvﬁﬁhﬂ'tgntl°(lﬁl@%‘émh PBS-T,
250 HRB%I( ngufﬂePgPH:Ef ?%f@ﬁ)‘%ﬁ(ﬁ@)’%zﬁ%dﬁemo éa‘df?%[la{h% plated was

solution wt per oxi de sol ution) was added,
cover¢dheng irstibatodhat roometemgeranme fom Cuivatse dAfidr wasbmg the plate three times

witn TRl G TP e P R P H PR i gt

Xcept@f TG@BRZV\QM HYYeS sanfAek, 9551%cdm01 {&Ql%ﬁﬁlhnfﬁhﬁnﬁﬁf@F]Bmﬂ Fc
shows that the Xceptor fusion proteins tested
chlmquggﬂq@D

Tostsms, Mapesahelis, VRS, Wbmtlé@t:@dm%mwmmnbhumm

NP B R BRSSP o RiieTlin working

bufferdf (@385?})&1115)(1% BSN)O I'l"hefplattﬁeﬁvhﬁd:@e&fd hrithX@lﬁiﬁédHt ri)d)iﬁ Ittﬁﬂperature for
teins disclosed herein in 293 cells was

med
aboutdémg PHer wrdEst Y @katt%fwez@@ewﬁh Nashdn sy dt 0115 Teéen 20
oo ) Y RALOR LSRR OGS AR By s ool
Workinpdnsfcesthitog,at 8 ng/mll0 Theglldts Wi c@&red, and inenkaSt yt re¢mnm

293 Medi d.. Ont.
tempeﬁ%? Eiﬁ%%'n %%ew?éﬁmgifq Iqla@t V&fﬂmwﬁivfaﬂh%@fn aqdqsd was 100

pl/we%%tf Frﬁl@ecd‘ SHiCeAFB R & SLAEAH) ﬂird)rﬁ WD RS soRntiR Q’Vorklng
vi abi and the anmount “of cell clunping determ ned

buffeni sk h¢g)1¢th svag cgysaed olduscubpeden ccqu; teompenatteddr 1 ing. After washing
the I TR TS B Nl AR sRa U Rt n S G SRR o Bigercs
streptavidin (Pierce Rockford, IL) diluted 1:20,000 in Working buffer was added, the plate
was covered, and incubated at room temperature for 30 minutes. After washing the plate five
times with Wash buffer, 100 ul per well QuantaBlu Fluorogenic Peroxidase Substrate
solution (Pierce, Rockford, IL; prepared by mixing 9 ml substrate solution with 1 ml peroxide

solution) was added, and the plate was covered and incubated at room temperature for 20
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using a Coulter Counter or a hemacytoneter. The

viability of the cells was over 90% A shaker fl ask
w@omadnisg the required cells was placed in aPGITS2009/049616

i ncubat or on an orbital shaker. [00254] For each

) ansfection sa es were ar ed
min. ThS PG e oo vath 4 BLGh e S Sarfvon Syl AR
absorlSact oMEMh Welll widredd 410328lnny 0l ume of 1ml and m xed

gently. 60 n1‘of‘293fecti£éfn) was diluted in
qbQQZSWEMm Yata in figure $skdwstbhithe Xgeptor fsionpirateins gestad bpund

i ncu nutes at roomtenperature. Afte
Tt i ECTRES peodoshinn s St o DR H e YA f he
fusiod k18tcsll | ut ed 293fectin(tm to obtain a total volune of

m and m xed gently. The resulting solution was
i ncubated for 20-30 mnutes at roomtenperature to
al | ow DNA- 293fectin(t conpl exes to form [00255]
Wil e the DNA-293fectin PEBABI exes were incubating,

t he cell susgﬁ@ﬁ%gﬁgﬁg&g§ﬁggp§qhkhﬁypﬁg§m&gcubator and

t he appropri suspensi on was pl aced
in a sterile, disposable 125 ni Erlenneyer shaker
f [@0282] Ekpesdion pf eervadn oEthePX @piryfliadn pyot@A8 dExipsakisiren in 293

cells gbég ! u QIFM%S@S?S%; chlgﬁqere[egb;eo- £9Z¥f F\égegqggn ystgr% nV1]‘;rogena Carlsbad,

CA) a%d%%% At MRS P gﬁls%cﬁJﬁQUbat ion was conplete, 2
DNA- 293f ectin(tn) conpl ex was added to the

sl[ial«ZéB] foaskeh 30 rnl trelﬁsfﬁqmton, REMIO) cellwars 28dabdf thyeeSgle™ 293
ne ve control ste 293fe
Expregeto USeugoRtrer pasch Tt ek ARG &7 i teRhon, o afvet ot gt b the cell
suspeiidhiwas frhmi®rrdeabla HRASIchiyif@de @PE0Y the¥ighilityland thB@mount of cell
viable cells/m. Thecells were incubated in a 37C

clumpjing dptgtrainedy usieath utrmant blae dye rﬁ§§bﬁ@ﬁem©‘fhoé% Ho syppaiyion was
Vlgor(hurgl exga tf(%arl 45 &%Io(t(ia’c{s b Y ?atkl c ‘?l cl g motgfeceh ol gie‘grmmed

Appr oxi mat e ransfect on

using aassa:yl&d Gdhhtdf&ﬁ@ﬁb@ﬂ%?tonﬁﬂt@t enhe v@b@lﬁ@&ﬁl tae ceﬂ@GJaE ‘6]ver 90%. A
Xcept or mol ecul es having a TNFRSFI B ect odomai n
Shakefrt’aﬂﬂmoma@e% Hsrraireder s wapplagaddy 437 9 ancubator gn ag Orbhal shaker

PSS, Ly UL DN O
followzsoraﬁ)r s oﬁglaﬂnﬂil\llﬂRSHv& ﬁMteIUmn@pm}MEM@I tchetotal VEWEAKEE 1 ml and
mixec G BOat oS PR 561 e 1 PEUTVIERHL Rl volome of 1 mi,

mixed OBy, akfdF Qlcg’f)atédjfor rseaReftd Yelfom WRipRXAIE Ned fier the 5 minute
substantially as follows. [00259] Nbuse and human

incubatloglaﬂmﬁlhmﬂ)lsy‘swmdedﬁtmﬁ@sbmd 0Rfeotief e toaelda@d attotal volume of

S ate t,.a concen i-on | g/ n
2 mi 15 e 98B A rroPl iR SREERRGRY r82Go0 gpel at room
tempe@MBfentb ahbw DN ALD9IBEHINGoiplkRed toMBEMW th PBS-T, 250 ni
Bl ocking Buffer (PBS-T with 3% BSA) was added to each

w0255k \dhiterae BN €98 ppn'Sticanmr] cxascudsa insy bating gsraell suspension
was r%ﬁ?%%rf%rﬂ e 1(1&@& r3hd %1@83??0?%‘1&?%61%%5 cgf“sﬁfss&%lon was placed in

tions of Xxceptors
a sterile, disposable 125 ml Erlenmeyer shaker flasks. Fresh, pre- Warrned FreeStyle™ 293

Expression Medium was added up to a total volume of 28 ml for a 30 ml transfection.

[00256] After the DNA-293fectin™ complex incubation was complete, 2 ml of
DNA-293fectin™ complex was added to the shaker flasks. 2 ml of Opti-MEM® I was added
to the negative control flask, instead of DNA-293fectin™ complex. Each flask contained a

total volume of 30 ml, with a final cell density of approximately 1 x 10° viable cells/ml. The
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Buffer (PBS-T with 1% BSA) starting at 300ng/m . As a
negative control, an irrel evant xceptor was used. The
W@L@Ene0as | ncubated at RT for 1 hour. After weGShUSZ§09/049616

five tines with PBS-T, 100 m. per well of

HRP- con ate ti-human .| gG Fc 000 i,n Workjn o
cells Wferigpeiidn Gariet ngybatoy Pt b atgesPhe 0 lecdoyin air on
an orﬁﬂal fsRikel rbXQMRg aﬁmﬂpﬂwamu@ Gudrl HRrLbE® S %é(ﬁﬂﬁ%@ 77 days post-

mL of Quant-Blu substrate (Pierce, Rockford

transfwa@namd@@lsavcd wac¢romdinant Miotcipapressiws i ncubat ed at RT

m nut e fl uore asur,ed at
SPA3b AR pocaEar Sy inur: I ST RO AR Bt ¢ TOFBRI
ectod6rhi@Werd BeprBsBdlinm3afellt BedhRdTHBobRI | to mouse TGRb
was not tested, however it is noted that nouse and

human TGFb are 99% i dentical. Table 3. Xceptor binding
to Li gandsND = Not Done EXAMPLE 12 XcEPTOR BLOCKI NG OF
TGFP- 1- | NDUCED | NHI BI TI BNAMELERL |  PROLI FERATI ON

[00261] Bl ockipgy ity BfisG holEUSBIpL BISAL 1 On of 11-4

proliferation o 2 s was exam ne or the
Xceptor of SEQ I D NO 1236 using the nmethod described
by002S8hdhetabdity of Xeentey, mMecees ad)mpl(mlmg 8)TNR BIKliBhectodomain and

either%&'&@%%@o %Jrga&%?%lgﬁ\% iccéto %rpfugi |a>;lL %llp lg[:[ eeatoéﬁr%gm or an IL7R

ectodGihih Uioe biRdid Md REMds 0 ACSRANRD, "’IM}F Bor IL7, respectively, was
bet a- ner capt oet harnol ) containing 1 ng/m of human

examiN@Fkubbfantidily ad fojewswel | . The plate was incubated at 37

l\&]@ﬁﬁg’%ﬁﬁpg mﬂ%ﬁ@i&%ﬂ%ﬂd@fﬁﬁﬁq = n%ggap;l{@g) were added to

wells RF Qt @8-e(IVAIaD of GFrémcdntARid8 D BRANCH PBRE10BQILWEIOM Phtes were

and wi thout TGFb- 1 added). The positive control was a
ineubyed shiCnarargELAAE: Feslind fie an(eR&Dths%S&rr@SO uL Blocking Buffer

(PBS-1¥l Fﬁ %?Oi?é%) w%g%g%{dg tg e%%w%ll %tggt 20 Fo %dt alljnﬁhen';gr;éogied at room

tempcgttitcaiR) fgr 1 homng/ Merinl ﬂhﬁee( tB&Qhﬁm)he o8 xcdytat® @&ﬁ@hiaﬂe in Working
0 each_ wel | pl ate was the

Buffem%%m%tswhak%ﬁ%@ SEEUANECH] W%gﬁ%ﬂm 4513 Begative &B%ﬁf@r ap dyrelevant
XCGpt(YIZWM Q%%@g’l)vag ﬂ}c_ﬁﬂé‘{ké{ EPR”]:EFP SuPCA 4l \Lé/sh ﬁve tlrnes with

neasurlng cell viability, 100 culture e
PBS-T.ertdvidd pérr wohl e R Pasddjugand argiphased] gfi-Fb (ﬂ.GOOﬂ_anWBrlﬁng buffer)

s oGRS 000 0 M50 TRMEL98, 20 PE LY S g i
PBS- ?bﬁ}@)f page QufaQttBﬁ%Bst%é kplél%%dRéékf&%OIM whOBERAlo Thé well. The

data in Figure 9 shows that the xceptor protein
plate WhookerhteGERT foril AHi0bhinutes, aid ﬂu_onssngd:ﬁ aneagured at 325/420nm.

pr tion, of SPECI El.CI
B RBERE TR R e AR R S G MR B0 By BN I TOBRIT
to mouse TGFf was not tested, however it is noted that mouse and human TGFp are 99%

identical.

Table 3. Xceptor binding to Ligands

. Mouse ligand Human ligand
TNFRxR Ligand bindifg bindingg
TNFR x TWEAKR TWEAK +++ +++
TNFR x OPG RANKL +++ +++
TNFR x TGFBRII TGFf homologous +++
TNFR x IL7R 1L7 ND +
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[ 00265] The effect of Xceptor fusion proteins on
i nduction of TF-I cell proliferation by IL6 and the
w@p180033y8 oki nes 1L-1 1, |eukem a inhibitory fBCE/U82009/049616
(LI'F), oncostatin M (OSM and cardiotrophin-1 (CT-1)
_was exam ned substantially as follows. [00266] Added
ND_%Q&’% well of a 96-well flat bottom plate was 0.3xI0
6 TF-1 cells (human erythrol eukemia cells) in fresh
growt h medi um (10% FBS- gPM 16412 2mM L- gl ut am ne, 100
units/m penicillin, treptomycin, 10 mM
XEBEI%R BIOESRE T R¥S LlViN]ﬁJc@:'ﬁqN?Ilﬁlgfdﬂ OWE%%E}FEQR%ION
day before use in the proliferation assay.
cel |l swere harvested and washed twice with assay medi um
( $e0261 h Blgkowt bf FediBuimmekcepinhmbitiwwot 1GM fSHferation of HT2 cells

cytokine-free), th resus ended at el l.s/
was e?ﬁ“%@%?/r the diCGRtor pggE h%%%w]ﬁﬁ hodﬁ?ﬁm%\%y Tsang et
al. (Té%ﬂg, I@T_etjal.ﬁﬁ%%)‘é%okﬁ@‘?%@_bl)'?d' lutions of a TNFSFR

B: Tant1 - L-6 Xceptors U( XT6) - 1002 (SEQ I D NO 608),

TIRMREZP Brib€ly in( SEQwdll meﬁm;eptofrmmmmaz s{rBHEs Wore serially

NO. 628 TRU( XT6) - 631)
diluteg i .CH’&%}B&?%@H 'FEB&I\Q 1219 93,53 Ma?qt%ﬁleaqapgé@ﬁn@%w%mmmg1
ng/mlcég‘tlﬁlﬂﬁqel“(:]ﬁ?'lv' Q(‘)' al hé( h\g%l} hg{ﬂ@ ?%&vﬁ%&ﬁ%ate@k b Cf ﬁ% CO; in a

hurmdiﬁed hfoubtb@[t fopn. Plesur@dNegatdvedboatbls Snc(ludbdlﬁﬂlrﬂ’éle)vaﬂves{‘oeptor protein
to each well. The final assay mxture, in

(with tT&Faﬂ | pddlqgang cubarg medivel (Withcamdrwithaus g Gﬁﬁﬂsrﬂnﬂaied) The positive

o 4 5 S ST 008 S ey 0

Fono«&mg iRQbatoRf1x¢o HuD QclIStATOY MviAhigad 208 il Y001 ul iof caB$@Y¥mnedium
ium 25 nL/well) was added. The cells were

contaiﬁmgvbﬁstl@/aﬂ@rﬂtl& (B |SIY§fémS=9M1@Eﬁ201F§L MMswanedded to each well. The

d 3 i, di.ne. [
plate Y AT B S P B R R h O B B ng
-[G(Q% ]1 taﬁ‘ﬁ%zz@ PG FR-G ORELR) bGRARAsIBXE RHIM MMty C P06 LPbf culture
cpm* 100 0267] The results showed that the xcept or

mediuph (misefdmb&ﬁd doni vatcthywbﬂltandatplhtedlwﬁh 10 FbL WS+ reageatl (Dojindo

at ot sho and t herefore bound yper |1 L6 byt
Moleyliy ThPEo@er. Fotvile. i ﬁwl% 8y dBgRed TPig hRgrs of Jhec, and
absorbatAMYra diftw IV B dANDs ofgEPTOR BI NDI NG TO | L6R ON LI VER
CELLS [00268] The ability of TRU(S6)-1002,
TIR].((ZKIB)Fh&Odﬁa andFigtue anghowsLthaanhé badytohprétbin blwched dGFB-1
R on the liver-derive p& cells was exam ned
mhlblggn Pgﬂt“o%dla'feémgfra%%@@@glcgﬁ ‘wer e washed in FACS
Buf fer and adjusted to 2 x 106 cells/nL in FACS Buffer
(PBS + 3% FBS). To wells of a 96-well plate were added
50 nL of this solution (105xcebisiyel ). The pl ates
were held at 370C until ready to add diluted test
ol eRRACAEICIISEF BINDING (0] BYREROKL & AND NQE OTHERS B @ € YTOKENES
prepared in FACS Buffer to give a 2X working stock

V"”(?d’z%s es%‘f‘e&t ?‘é(cle?tor M’*&? Broff‘qusegn ¥n91u8t%11 5f Tlﬂi cell proliferation

ute
by IL6 and the gp130 cytokines IL-11, leukerma inhibitory factor (LIF), oncostatin M (OSM)

and cardiotrophin-1 (CT-1) was examined substantially as follows.

[00266] Added to each well of a 96-well flat bottom plate was 0.3x10° TF-1 cells
(human erythroleukemia cells) in fresh growth medium (10% FBS-RPMI 1640, 2mM
L-glutamine, 100 units/ml penicillin, 100 pg/ml streptomycin, 10 mM HEPES, 1mM sodium
pyruvate and 2 ng/ml Hu GM-CSF) one day before use in the proliferation assay. The cells
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added to cells (50 nmiL/well) and the cells incubated

for 20 mn on ice. Wiole 1gG was used as a control.
wabeomoedlis were then washed two tinmes wth FAOXBUST089/049616

and resuspended in phycoeryt hri n- conj ugat ed goat

nti-huma (Ja kson Labs; diluted 1:2
were % %fapar‘)vas Aﬁ? C%& e i (IP%JPG 30 PNt H‘lﬁir&%}’én except
wuhohmm@sﬁ a&ﬁ@klwﬁe@ﬁkﬂeﬁ rwsﬁen\a@& hedxt1( c&usmﬁmvusge{y méfrem. For
uffer, résuspended in 200ul PBS and read on a

exarnllt_lgtgl bl()ﬂ‘mlg pf bV, QS Mmend £ T¢ BErtBiitys sireh ddstiorsanf a)BNESFR1B: :anti-

HIL- G 1005 RBnas Fos Lo o ﬁﬁiﬁﬁ%&@%@g (e ffeg o025,

TRUEI6)-3 02 EXANBLED 160 SR, MIDTROER ONG 63 -
(ANDb TNF ACTIVITY IN I\/LCE 00271] Q?he abi |(|QlfI of Mﬁ) Were pre

incubgipd wiibepisd coneingintipn of eichepiiGertolsag mﬁie\rléwlym hypeydik-6 (HIL-

6) in é(% A%l%'iparteost'\%r h %ﬁrcﬁt]d}gp&ag}écé(b nAfEé C}ﬁg éf'égllélgﬁgf/altlgh% ﬁb? 1x10" cells

(in I(EAA)i\ser@n@ddaﬂ foheadimajyell. adut eﬁmﬂh&&@ypmkmre)slnl a tbtaﬂraIWme of
m ce. .Prol on%ed el evation of plasma SAA | evels is

200 u%m%b sontaining n T BFSRRI Biiih 00 r2Pd A0 $réekdac 5 Bii100ipd sgedls. was

fegt of
1ncubéﬁ’9&l QFS@E 967 OE :\P/(grl ’}.2' ﬁéol%g b{nqg%?}‘hqu% 74)5@ h%%? I*?@ ﬁltﬁ%’@ H- thymidine

(20 uCﬁNﬁl hmv&ssa‘;emedshm,v\ﬁs luh/Wefit)uwes Shdedvhebhadnilnivetre rtsdvested onto

UmFlgter-g(r? gageg) & Fl%lorj)ora dﬁ,ﬁg# lrncl) 1%@ %\%}él e’?elr%]g}R%"Es%% iTopCount
readeIB{fcaeiéarap ?hoWeREAtks O 0P Blocin %w h@@Zz?e]st &l @on%L 1&} /rnax1rnurn

mce were injected retro-orbitally with 0.2
cpm- gprisrod bm)* 10900 ug) TRU( S6) - 1002 (200 ug) or

1002 500u in.P e hour
! T2 g Ratet S R RSP e T o 2oy DRl gy -1 L,
OSM g ATUNgHath YipEEhowk, arddl tﬁi&%formaﬁd SEhyAfer WB6 baPhd® s @ffect on the
at 2 hours and 24 hours after the IP injection. The

other gpl30rayvéddiecsriestett i on of SAA was deterni ned by ELI SA,
and concentration of sgpl 30 was determ ned by a
Lum nex- based nouse sol ubl e receptor assay. As shown
in Figs. 11 and 12, TRUgS&MprifQ4 and TRU( XTo)- 1002
bl ocked hyper|L6-i nduced expression of both sgpl 30 and
SAA. (b)) SEIIFANDNYCEITORNBINGEN G VO 1.6 RADPIZBERR e ISe
BALB/C mice were injected retro-orbitally with 0.2 ni

LRSS g T SRR AR, LFORREAS aniony

hu-PNI &Ebine EEITIOR @cthe divePdamivicl HbpG2ndel1PRSs 8Xankin&d 40follBwWs.e
TNF-a in PBS. Miuse serum was coll ected at 2 hours

nd
2400268} lepte cells werq washgg éx FAES. Bufifs andradinsted to 2 x 10" cells/mL
in FA%%”ESR ! Q{B‘s% ) P%%ﬁl ‘é‘%osw%ﬁé f'&‘d%e\%%lag%k%{% a®M 50 uL of this

oncen 1 on O et erm ne
solutlcb:[Ulﬂl(Dfe@’ellsbﬁald NDhS @laed ke heklcapBC aﬁﬁlay’eadﬁStoSzhtal\/\/ﬁlluted test
Fi (il.sA and % t he Xcept or
rnolecules Serlal ilutions of the test molecules were prepared in FACS Buffer to give a 2X
working stock which was diluted to 1X when added to cells. The diluted test molecules were
added to cells (50 puL/well) and the cells incubated for 20 min on ice. Whole IgG was used as
a control. The cells were then washed two times with FACS Buffer and resuspended in
phycoerythrin-conjugated goat anti-human antibody (Jackson Labs; diluted 1:200 in FACS
Buffer). After being incubated for 20 min on ice in the dark, the cells were washed two times
with FACS buffer, resuspended in 200ul PBS and read on a LSRII™ flow cytometer (BD

Biosciences, San Jose, CA).
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TRU( XTo) - 1002 bl ocked TNFa-i nduced expressi on of SAA
with the | evel of SAA observed at 2 hours

WEoEnAdIjecti on being simlar to that seen w tPCT/US2009/049616
Enbrel (r). EXAMPLE 16 XcEPTORACTIVITY I N VI VO [ 00274]

b P it skl ndR e R o AL g-1029. shoved

essent‘i’dl%/etﬂﬁl]ﬁn@ﬁ glepepGhedidbel ow. (a) Miltiple Mel oma

The act|V| ty of Xceptor nolecules is exam ned
in at |least one of two well characterized nouse nodel s
of multiple nyeloma, nanely the 5T2 nmultiple nyel oma
(5T2MM) nodel and the SEQBM?I!PEtlﬁpI e rryel oma (5T33MV)

oaspaph R BT8R TR Ry BrAg 1 rF N A yger
BB e Skt ot ey 58 v o s

IL-6 m@@-lndﬁbﬁi ©bi@%Hon & séliBAIARBId ASANTBFotdR YEMMRBRLexamined as

and angi ogenesis is assessed in both nodels, wth bone
describedidictosv. al SBA bigi oy p%rtlfmmim aouta- hl@sgmwmehumans and mice.

Proloxﬁé 32&?1 6\1%189 &F s NM Fev'gl? f?l?%fgu % {‘:a’hrm(nf g‘\l\@?nllﬁflggo% élgd Yeads to

amylcﬁ&ﬁlsa{)vﬁﬁh%ﬂ’]ctseﬁhe Eﬂver Amineil andpé}ﬂ&ﬁﬂ (Ri€dHEBt 41321998; Mol. Biol.
nol Toda (1990) 11:234). Its clinical
Med. Efr?&?th@ﬁhu Iéfc@ and THE é%qz BeqrhloRyiira AndHics SAYe WhFB gdnipistered alone

(Bemétﬂ%t L '1%963%1%&1 &. ?85!10?1% ?ﬂl o élhglé%%ﬁguf‘%r ndiNg:1259).

araprot el n conéen asure
MMME@%’ neovascul ari zation i s i ncr eased
nd 5T33MM nodel s (Van Val ckenbor gh
ei{otﬂln] FéialcJBALBAC hélce &%Sﬁ)ecﬂeazreﬁ%)rbumdmm 0.2 ml PBS, or
tain lines a clear osteol )C(Ftl c bone di seas

Enbrean%lOdpﬁ TREESOTHION @A e12) iohdIRBH &S ond 887 4100 vgmﬁéOOug) in PBS.
One }%Pi’éﬁé? ARGt OG HeN 'C{%BrIF i, 2Q§1h1919é§ %g%ﬂl%n'h%éxoﬁ% in PBS.

ese 1 esions are assocl ated W ase 1n
Mouse abt@h lvaigscdblected \ao | 2u heyrs dadr Bhsedrs dtee the NPriajecii@nsiThg serum
and |ncreased nunmber s  of st eocl asts (Croucher et al

concepfrafipn E50PAN Y@s 3eeierymineg, yzs%éw #Bd efonqeiTaliopppfe sep130 was
deterrﬁﬁ@ﬂig tal'ﬂﬂi’ﬁméﬁlﬁ%e@%usé Eblt@ﬂg %de E)Fta ab & RABE L TREIRQM 1 and 12,

turmr cells also grow In ander kerken €
TRU(&6)-10@r and) TRUzﬁK&”é} 1QOBIbyketbh it .6-h0@2d Axpiisson B2 batdsgpl130
T33MM nodel s have been extensively characterized.
and S&\ecifi c nonocl onal anti bodi es have been rai sed

a%ai ns% t he i di otype of both 5T2 and 5T33MM al | ow ng

b) Bl UYwith great sensitivity, of the serum
p FEndI s Atn fRiRRACHE g hheB
PRSP B SAp ot SRackit Bkal g, @5 BPos, o

st al ni ng
Enbrett (200sig)] TBIUCS6)- 098t 260 $i1gf Vaﬂ“B.éI(Ké“ﬁk—éﬁOZéG(ﬁ)l ug) 1BrPBS] One hour

1997 quen anal ysi
ater, R RESBP AUCP R 1oV H: P! BRSCINS WGy RekepQY ik PBS. Mouse
selrumN%st &ﬁfe@te@laﬁjﬁ ha0A! i Ko%?é"af%r tRd IR inl éEﬁHfﬂoh“he @é{%ﬁl&)oncentratlon
62). The 5TMM nodel s, which can be used for
of SAAq Was determined by ELISA, and concentration of sgp130 was deterrmned by a
Luminex-based mouse soluble receptor assay. As shown in Figs. 13A and B, the Xceptor
TRU(XT6)-1002 blocked TNFa-induced expression of SAA, with the level of SAA observed

at 2 hours post-injection being similar to that seen with Enbrel®.
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vitro and in vivo experinents, generate a typical W
di sease and different nmethods areavail able to assess
wa@ eomooodiesd i n the bone marrow, serum par apr ot BETUS2009/049616
concentrations, bone marrow angi ogenesi s (by measuring
the m crovessel density) and osteol ytic bone | esions
(by a combination of ra B{P&Ba& densi tonetry and
hi st onor phonet ry) . xEReroxesivireein pref these latter
paraneters allow the use of the 5TMM nodels in a
preclinical setting and study of the growth and ,
bil¥2ddl, Toe tharepeniie kEieacy ef Keeptar moloswiss desstibod hergisy is examined
P 1. i . llecul es targeting the WM
mn an@gﬁr@g{‘%gf@g{%gé‘g %%gﬁﬁ%ﬁeéoﬂ‘es targeting the bone
marrow m croenvi ronnment can be studied. Specifically,
(2) Multiple Myudorhd 33MM nodel can be used to study both the
m _croenvi r onnent ‘ag(gethe MM cel | s the-rrsqil-ves t he

sTHPhddeaciyty af Seemer modgulcs isexayinehan A Maginepe of two well
chara@S320! Motk RRIdbB&ASEplel nggl%ﬁla, Eﬁnﬁ%%fe I8 multiple myeloma
prophylactic efficacy oP t hée Xcept or | ecul es
(5T2MMy chodd anthehe 533 GEUEBLL Kayoldng (5T XM Bh) enodyl.edh eble %3k model,
. 2 x 106 5T33 MM cells and w th. Xceptor on d 0. ce
mice §ediBEd T Seders T GG PO EPERBHE PR A modo)
In theBIRFNGH0RY, 1HRE GF T dUt U SR MTDRRS FRhOHRE e (therapeutic mode). The
concentration and the percentage of tunor cells on '
effectjof greatraant bo iemomdevelopowint end aeiegonenieds dsyespédoin both models, with

ometry wWth.anti.-idio nt i bodi es or by
bone §YQIBTRA Heiklh bikeBlcih Ao HREMARAROT o3, o0 O
deg276] mad sSTMMUth@se: @6dARS ndicirid wedinithi§%eveloped by Radl ct al.
formal dehyde for further analysis. Bone sa

{J. Imn‘,n;pga #87 .)f ]d?thﬂLQr, spe gbse s%qql, ¢t izh e‘f‘l@d i nBatleei3 2139'8%? . 1%5%.93; Radl J.
08 39400 CE 1S 1L BSEE9R RS ) ol

closcly helicaqpetsi icelledrt ilamacy iafthd bencXagpdvorthastratupa@gprotein concentration
i di scl osed herein, mce are injected with 5T2 cells

isa mswua%gfs seagh de VRIS qeevas:%a#?ﬁ%aéioarl%aw?eaﬁqdowW&l E%ﬁéUMM and
T331008 Slod@fs @iaf &L MARed BYnbNg]1 8R! fand i i
3133 det ecotdgbsl (Zual g\a&g sengﬁrgggetrtuni par gpr ott gi g WI\E/%?C? 25?23)? and In certain
lines s eleni dstadyticalpprealiseast ddvglopsyv dhosdR Y N ohddphinegndes moderate tumor

dm.ni stration of .Xceptor. and tunor, devel.opnent is. .
rowif IS O RLongRbal pf B KO bR ot e TSRy RotT dssociated with a
decresst Ul ¥andeNo@Bidel lum QRerea sl Bonk SninsraP8EHsRY MRE ink$éd38d numbers
X-rays to determ ne the nunber of bone | esions and

of ostepelpise (Franchpsrie shr BdQoda@@OTRAPI83AI nThy ST 63Md4 expxlet has a more
. nunmber . of qgsteocl.asts. Rheumatoid Arthritis . .
rapid PSR enl PRFARRL R oo RUTB e Sl bigProw in he tiver

(Vand¥Blcgleanl 231, 0B:S ¢| OaRer 169B) To:45)exami ned in at | east one
nmuri ne of rheumatoid arthritis (RA)

of two nodel s ) )
ndM27Y] tThe &b | s P TRANIM etnodelsnhavg depi) gxfenshgly characterized.

. - e.i.so a . .

Seci B s s TRE Sy S 2 and
5T33iMedllewingghetittectiny wath greattsangiticitya®$ dse @furh Iparappeeinity ELISA,
drugs.in RA (see Hol ndahl, (2Q00) ritis Res, 2:169;. .
and UITBLN Sta(%éea? i, Sl g o) @@@‘2 ?naib%%%d?rmwwﬂmmg of
histol%&ﬂoﬁtid)\fgl Qf dadrked3h: &8a;, BEBe\tahbed ?@@W 760450 1 RS sequence

es. 2:85; Kanradt and Schubert (2005) Arthritis Res.
analySihef the MI2@¥nq ¢nables thabadesition of cells by RT-PCR and Northern blot analysis

(Zhu et al., Immunol. (1998) 93:162). The STMM models, which can be used for both in

vitro and in vivo experiments, generate a typical MM disease and different methods are
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[00281] The CI A nodel is the best characterized nouse
nodel of arthritis in terns of its pathogenesis and

wo porosedieR)i cal basis. In addition, it is the nBGL/US2009/049616
wi del y used nodel of RA and, although not perfect for

edlctln% the ability. of dru s to inhibit disease in

avallag%t ﬁoea].?ts?s 1]1r§01‘cl(9ﬁg Borﬁymﬁg% §q5’ulﬁé)a{%0tﬁgld@ncgqtratlons bone
marro}?xhﬁig%e%’sﬁ%‘ y%@a%ﬁh.ﬁgﬁ‘giter}glcﬁm(egioé% tliéﬂskt?f%&’}cf %B?i&%%d&QGSlons (by
a con@igifio Bf Mvdingtghy.Béangitora¢tsy a(ldzmzqmmh@metRHe uee mvestlgatlon of

these R p P e FROHE Nt ST PR ! SRS o stuay

of theGabivERihdEbioRlgy of Ihfy¥ohRYcells B0ATomblée syTi@bRke ﬁucr’b'éﬁwronment
[00282] In the CIA nodel, arthritis is induced

Both mateguics srgesmedhe MYlechpiiemspivesand mplcseles @g@qﬁlngltge( byprje) marrow
mlcro%ﬁbn%%ﬁ@n? L& BE %Hgﬁleds SAgé HX%Q; v&l}q:’at)ng ﬁ%%ﬁl\f/ll ﬁ?&élycta be used to
are injecte ad I subcut aneous th
study (Bbih tha nﬁ%eﬁ)ﬂrdﬁiﬁxy@n{ 2dd ardvibb Osltsetdem&dl%sﬂhle 5TIIMM model can also

| nconpl ete Freund' s Adjuvant (IFA) on Day 0. Mce
be usedieteémps thg myeleme a§$ogr?§edolf0n5rdﬁ%$et is within days of the
b h / e 1
n| ! Stgi)h thE I%J/r C@Fﬁ ée%fg 85 %ﬁeché %e&%hr{l?lt&iesculg% disclosed
herelm CS&BMKWL@IJ nﬁlc@\ﬁﬁehﬂ}etteé wothos kK 19 aT3F dMMxeellsiamdiwith Gfmeptor on

eri mepts, S A ex rrent . the b .
day O G B ey PG C 44O BNUEPRE o SeREpEg Do iSmining
serum&ﬁ’ﬁ&ﬂr@ienﬁ&ﬁfc%ﬁt%w% ahd4RY perRbdt8le bMMUHD: Zzalld &n 15‘6’!6&&1 bone marrow

. e. day of first treatnent is Day O
cells (dgBP@8icd I\ldyoﬂo‘aroe'tqm@m withwintindixeenst antibodies |0t bg qyRBE)ars). The
atl v sitive,co N a pr
weigt ORGP W 1R P AR b G P ot SRV B Th A el fnatacnyce for
furthe$t addlgsion PayeOsanplecomti fiNes for augiartfsl@cmﬁlg @dcluding CD31
di sease in control (untreated) mce. Therapeutic
immupesizinivgen peratiie seafieanancheuaptifiestionypf gricievewsclsdradity | d

Sk e
Dy SRR RIS A Bern,
mice BRediajestedf wili SHEMMscells Hnudngd), amdaX qpsdrt ik \adnﬁmmhfedl following the
ta collected |n ery experi [ ncI cI i ni cal
onset GF GRS earkt SN W E B BFCHROR YAl oF CHThip agpprotcin
Mice %egg%ﬁed%?%%&hﬁétélg'Hbet\&%kgd‘f‘loﬁ%ﬁ? Edrﬁ‘ffn?stﬁﬁgﬁ @F’XE‘Tﬁﬂt&g afd tumor

scal e hown i n Tab bel ow:
devel@pnfénit )is @&Rbscibdeles¢ril@d8bpve ort the I%ﬁlylmmdaltudyar frhrddifien, bone

i.s.induced. b ni zat | on A/lmc wth G6PI in
analy g5 i SR OT T O st e QAT DEbRS [oxioph g frgbecutar
bone 4788 - and TRAP ¢aidBro28 1asseGdMhB @hinbedf c%ﬁeo@iasts( 2004) J .
| munol . 172: 4503- 4509; Bockermann, R et al. (2005)
Arthritis Res. Ther. 7:R13 16-1324; Iwanam , K et al .
(b) Rhewmatpidrthwitiss s Rheum 58: 754- 763; Mat sunt o, . et
akﬂﬂf&é?gﬁé ﬁ%{agl&!ﬁ L%ffﬁ?igﬁ lo?]ﬁ{ I X]cg t%@mleﬁgﬁl dlsglo%]d C}lereln 18
examintd i ab ddask BRNVOS kY mﬁﬁmnmz)aéls @ rhadnmeﬂ @thrivisn@R A), namely the

collagseg ?Igciufclec(i: arthritis (CIA) and glucose-6-phosphate isomerase (G6PI) models. Each of
these models has been shown by others to be useful for predicting efficacy of certain classes
of therapeutic drugs in RA (see Holmdahl (2000) Arthritis Res. 2:169; Holmdahl (2006)
Immunol. Lett. 103:86; Holmdahl (2007) Methods Mol. Med. 136:185; McDevitt (2000)
Arthritis Res. 2:85; Kamradt and Schubert (2005) Arthritis Res. Ther. 7:20).
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di sease. A nunber of agents, such as CTLA4-1g, TNF
antagoni sts (e.g. Enbrel(r)) and anti- |1L6 receptor

woreroodamal anti body, have been shown to i nhi bPE@T/US2009/049616
devel opment of arthritis in the GGPI nodel. [00285]

. ﬁle é)BA/l mce are i muni zed wwth GGPI in Conplete
nCl s Adjuvant (CFA) in order to induce arthritis.
Speisl| GRk IOIA Hb&R i€ bbRicBELE&Erized mouse model of arthritis in terms of

' i ntradermal | y/ subcut aneously with G6PlI in CFA on Day O
its pathngengen eind pmotunplogadal Sisggns Irodddatierhrii tS| the mqshwmeébaysedamodel of

t he. i niati.As'.h he A C
rA ar) ShITIANCE PdsR 0 rp Rretlihitly It it B RS o iR Bbsp in pationts,
is cofNiddted Ayl WA taP B8 thieVE10dEINGF Qhoicd ¥hi EMERtigdtinge potential new
and/ or therapeutic reginen. Preventative treatnment

therangus, &1 WAL Hel st abriEPleA b o Rgh ##E-Fodanofen Ber, W.B.
ol C u tS ..
(2002&@%"?‘ ) g{lﬁlg&)g plli{ 4; ﬁzm?sgé %%\%Pe% fs : %zsqogﬁ ?oﬂ?é‘én-ﬁltdﬁged Arthritis.
In CustithProtdcsls 1Emllnhﬁinbrogy, a3l Chlifaseta.e folmhwiiey 18 Sba/ énc, Hoboken,
good efficacy in both the Cl A and GGPI-i nduced nodel s
NJ). of arthritis, is used as a positive control Dat a
c \% e :
R e e T bR b GRS, mEETER/ mice
with wﬂlamﬂ[ﬁl(CH) ) ;0 Cnrnph:e: GeRhd rad@ivaat @jFSAC)o rS:-;xdcuﬁiShlllBg ngice are injected

imradBy By P Ricpily Tiacalom bassey Phe 2 Ahdgoyid diith CIl in

IncomfpFaO tEREyridus iAQ fhvﬁﬁng@A'j &pD%§QY allri¢e C&QEI@b Ni1Agtad sTNE of arthritis
ant agoni st and ant agoni st, as di scl osed herein)

within dayshef theelaavemtthofIFERy cﬁs&ub@etmfdmeqr: &’ étasl@%)slmmumzed with

CIr/c gsc{e%%g{) glg@éraf nr?ggggden q% a? tggllétna I?Goaotgf an e excluded from
the exﬁd@ﬁmeﬁt@oﬂ‘ﬂiorﬂ@CEﬁ BxPérintéiig tl@d bc&ﬂst isbmittédndS@Ece are instead treated
Nephrol . (2005) 16:846- 851; and WI son (‘Dcﬂéé Curr.
with X@eptorg@rvcongpbp artgyg: 3h dqysggfter [lmﬂatlgE(ylt Ail.q.qu;g day of
| n the attached Sequence Listing. The
first U%Btgje%?% n (':I eoti de sequences used in the attached
SeaN28AL ikt siel tregted wich Xdeptor, vbeickWRBS), or m,egatmenfr@ronmtze control
W PO St and%rd ST. 25 (1998), pendi x 2, Table 1. CLAI NS
in a pfgvegfagive, ang/or gh ?"Fﬁli’qultlcsrﬁ%‘@}epr V%I}t%:th"ep?r%ﬁ“é‘?%t #ay Ag Day 0 and
contirf@§ tlﬂrBu Ih?nef ol oy ?‘19 3L iy QBHﬁﬁs(uBfreﬂe%_r@n% t?ﬁ&hﬁ%ﬁ%ettpeatment
car oxy ter nus: 3 (b) | D-BD;, or
starts &DEA thB—IE@ﬁrltlyl‘cEfrrmlcn SthdDrmki sagnF@brthnmsagEnhrel? whigh EE)I; been shown

fo hace goo%sz cacy m {)otﬁ the tClg %98Ei>1sm uded®h ederls EPlartgrltls is used as a
positive control. Data collected in every experiment includes clinical scores and cumulative
incidence of arthritis. Clinical signs of arthritis in the CIA model are scored using a scale

from 0 to 4 as shown in Table 4 below:

Table 4.
Score Observations
0 No apparent swelling or redness
1 Swelling/redness in one to three digits
2 Redness and/or swelling in more than three digits, mild swelling extending
into the paw, swollen or red ankle, or mild swelling/redness of forepaw
3 Swollen paw with mild to moderate redness
4 Extreme redness and swelling in entire paw
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ED2 is a TGFb antagonist; IDis an intervening domain;
and BD is a TNF antagonist, IL6 antagonist, ILIO
wapilagenist, VEGE ant agoni st, HGF ant agoni st, PQFUS2009/049616
antagonist, or a G TR agonist. 2. The nulti-specific
. ion protein of claiml1, wherein the binding domain
i) G del munogl obul i n vari abl e bi nding donmain. 3. The

m{)édzlsz; P eGP isd P riREAL R iAd®ied By amMuhiAfior of BN/ 'rrﬁce with
the ectodomain is a receptor |igand binding domain.

G6PI Teadfuyan - Kpowndti . arsi 6h Hrhwbeit n(2605)anythoitist Res. Ther. '720 28;

sen RREBF SN 0hE TRt 3752 BBt R, JPTOLT AR A

Res. ahet. MMRNIGY6ABOAT nwhhdigie Ki ndcenl. @obspnakirtisaRhedid 58:754-763;
hi nge haV|naﬁthe first cystelne substituted with a

Matsmqw,e} edital ai0R®) Aethatis Rospdhe. 1[0RGhe GPPICH3a egysie prcsent in

Vlrtuaﬁg ak%@‘l? Fl ‘fh%?)'egrﬁg%lcli gtFn} i) \Rﬁp?’léé‘%;% lt{yg g T]%._é&&ﬁ!l n{Hurc]@sI g joint specific

dlseaSenth hasibeoof adents] hechnasl CTEApdg] TINE ahtﬁ%bﬁ)l@ts F(E: (gt Ehbret®) and anti-

of the precedi ng clains, wherein_the

IL6 re@%?fﬁ’é@@é%cl?l%ﬁl taﬁféqum BIEER ghayghisr inhibjt d&V?lpp@finﬂ qf qgtbritis in the

G6PI alddet he ED is connected to the intervening domain by a
second |inker and wherein the first and second |inkers
mi§0288] Mede Pdre1 oricdarkfimnemized with@oPluhtGongpete iFr¢und’s Adjuvant

usion protein of claim whereip th irst and .
(CFAL ooting Fifor® adted] ctel™r rom o IKO: 487S604andniccted

1ntrad31%%§l' Js%gﬁlta&%hélg NRith YooMeheCpat e D‘agr @tanh ' délér@IB ' &1n§§951gns of
N% e second |inker R
arthrlﬁ?hmthml dapys gbélculmWMustpmnAprmﬂeihn @n mn@eleiﬂscm@d above mice are

treateg é\gﬁlfe% p%or.Ib Hﬁgﬁ% (g%g r | Si e%ql\@ltgig §%%i(gl g pr %\Qé:n%atfavsé and/or
therape QP Blithé10 N PESBGLi ﬁ*@atﬁ@ﬁt S¥irts @ Payol dnid-dRE/IItBrough the peak
fusion proteins according to any of the preceding
of disgqsgiithgordliod MHCp hBoRwsEle fregmept detepherihe Wmtr/@f mice show mild
signs mi;}&ﬂdﬁﬂk’ %rbre @Cl)vﬁicﬁrhtas b? ﬁfo%r{'g %ﬁ{fé cﬂi e(fﬁc bra}tn %él the CIA and
rein the nuf ti-speci usi on pr eln ex s as
G6PI-thdweed @ﬂiodalsrmﬂ hithitis, i) ukdie ac anpasiivici @mtroll 0.Data collected in every

pol ynu oti de encodi n I ti-specific. fysjon
experm%% <§ CHPERhr S aa\%ycwﬂﬂatb‘fe \BPRFTRS of arthigi, Glipical signs of
arthrifes* B SG@[BI fﬁ%ﬁ%loafre GOsHRY 'u%fn@ga ScaROLiMIAF & Pt %?nployed for the CIA

accor |ngtoca|m
model.

(¢) Polvevstic Kidnev Disease

[00286] The efficacy of an xceptor fusion protein (preferably containing a TNF
antagonist and a TGFf antagonist, as disclosed herein) in the treatment of polycystic kidney
disease is tested in murine models as described in Gattone et al., Nat. Med. (2003) 9:1323-6;
Torres et al. Nat. Med. (2004) 10:363-4; Wang et al. J. Am. Soc. Nephrol. (2005) 16:846-
851; and Wilson (2008) Curr. Top. Dev. Biol. 84:311-50.

[00287] SEQ ID NOS:1-1255 are set out in the attached Sequence Listing. The codes
for nucleotide sequences used in the attached Sequence Listing, including the symbol “n,”

conform to WIPO Standard ST.25 (1998), Appendix 2, Table 1.
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operably linked to an expression control sequence. 12.
A host cell conprising an expression vector according
W@ oo010/0ed1m8 11. 13. A nethod for treating a subjRCI/USEID$N049616
a malignant condition conprising the adm nistration of
a therapeutically effectiye anount of a nmulti-specific
fusion protein or conposi hereof of any of the
We clpingecedi ng clainms. 14. The method of claim 13 wherein
the malignant condition is breast cancer, renal cel

carci noma, mel anoma or prostate cancer. '
1. A multi-specific fusion protein having one of the following structures from

amino terminus to carboxy terminus:

(a) BD-ID-ED;

(b) ED-ID-BD; or

() ED1-ID-ED2
wherein:

ED is a TGFP antagonist and ED1 and ED2 are different antagonists wherein ED1 or
ED2 is a TGFf antagonist;

ID is an intervening domain; and

BD is a TNF antagonist, IL6 antagonist, IL10 antagonist, VEGF antagonist, HGF
antagonist, IGF antagonist, or a GITR agonist.

2. The multi-specific fusion protein of claim 1, wherein the binding domain is an

immunoglobulin variable binding domain.

3. The multi-specific fusion protein of claim 1 or 2, wherein the ectodomain is a

receptor ligand binding domain.

4. The multi-specific fusion protein of any of the preceding claims, wherein the
intervening domain has the following structure:
-L1-CH2CH3-,
wherein:
L1 is an immunoglobulin hinge linker, optionally an IgG1 hinge having the first
cysteine substituted with a different amino acid;
-CH2CH3- is the CH2CH3 region of an IgGl Fc domain, optionally mutated to

eliminate FcyRI-III interaction while retaining FcRn interaction.

5. The multi-specific fusion protein of any of the preceding claims, wherein the
BD is connected to the intervening domain by a first linker and the ED is connected to the
intervening domain by a second linker and wherein the first and second linkers may be the

same or different.
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6. The multi-specific fusion protein of claim 5, wherein the first and second
linkers are selected from SEQ ID NO:497-604 and 1223-1228, optionally wherein the first
linker is SEQ ID NO:576 and the second linker is SEQ ID NO:1223.

7. The multi-specific fusion protein of any of the preceding claims, comprising

an amino acid sequence as set forth in any one of SEQ ID NOS:735-742.

8. A composition comprising one or more multi-specific fusion proteins
according to any of the preceding claims and a pharmaceutically acceptable carrier, diluent,

or excipient.

9. A composition of claim 8 wherein the multi-specific fusion protein exists as a

dimer or a multimer in the composition.

10. A polynucleotide encoding a multi-specific fusion protein according to any

one of claims 1-7.

11.  An expression vector comprising a polynucleotide according to claim 10

operably linked to an expression control sequence.
12. A host cell comprising an expression vector according to claim 11.

13. A method for treating a subject with a malignant condition comprising the
administration of a therapeutically effective amount of a multi-specific fusion protein or

composition thereof of any of the preceding claims.

14.  The method of claim 13 wherein the malignant condition is breast cancer,

renal cell carcinoma, melanoma or prostate cancer.
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