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TWEAK BI NDI NG ANTI BODI ES CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains priority
W 006l18137Appl i cati on Serial No. 60/685, 149, fiPerusIw06/019706
May 27, 2005, the content of which is hereby
i ncorporated by reference in its entirety. BACKGROUND
[ 0002] The tunor-necrosis factor (TNF)-rel ated
cytokines are a superfam |y of proteins that have an
array of functions, including ones inplicated in
i mmune regul at i AWEAK BESPINGI ANTEODEES on. TWEAK
(TNF-1i ke weak inducer of apoptosis) is one nenber of
this superfam|ly. SUVWMARY [0003] Anti-TWEAK anti bodi es
can be L@Résb%i:ﬁﬁﬁim\%llt’fw REY A1 ARHLACARTONY

di sorders .g., an inflanmmatory di sorder, a neuronal
[0(w|1]s or d&his @pplisatien cldimsqrideity @daSr Amdu:ah@n Sérinl Ny 601685 E4P,

s 0TI Y SE i IR BB R AR X 8

entinaiyl body. [ 0004] hi one aspect, the disclosure
features a protein that includes a first and a second

[ | obul i i abl d that bind
{(T“%UC’E%K" o g hunan BAERERGRREL ol n Can bind to
[0({-5 Eﬁe Qlﬂ.?r%f Hﬂm@ ?ac?(frf(’ﬁi"ﬂi?%}’eleﬁ%f (%@51?18&%6@9 it%)% ]@mﬁf o?f
prdjatm that haVhen prra)jz ef ﬁun¢tmna,l iscdduding enaseuhplicatdteinemmuas regulation
TVEAK a " A
and ARSI VP ERE A R EoPBRRsin s pogmember

of &is duPaFimidy. suf f i CI ent porti on of an i nmmunogl obul i n
vari abl e domain to forman anti gen binding site that

bi nds to TWEAK Typicallﬁi ipﬁ.éirst and second
!nnunoglobulin vari abl S equences correspond to
[Odéﬁgu i %ﬁ? %ﬂﬂa tllbgﬁ)lese cf‘a%%%%lséh f%‘?&‘é?&‘%a%?eﬁ I)f %nﬁ%%}{s}/ and

., respec
disotdess; eizs en ﬁﬁhiﬂﬂlﬁatdniyehd@ﬁlw,)a rﬂ:llﬂbnla] @kctrdﬁhm iother {li3GXdBy debérébed

anti bod nblndtoanelt n | C
hergife | AELHER (@ Be0e PURet S (b uDodY STOCTEray oy g
hufn88i 8-GO thdrR¥e e &Rt aarantTW recogni zed byP2D10,

to a peptide from TWEAK that is bound by P2D10 (e.g.,

a peptide |less than 25,
[0004? In one aspect, the disclosure features a protein that includes a first and a

second immunoglobulin variable domain sequence and that binds to TWEAK, e.g.,

human TWEAK. The protein can bind to TWEAK, e.g., with an affinity corresponding
to a Kp of less than 107 M, e.g., 10'8, 10'9, 10'10, 10" M or better. The protein is also
referred to herein as an “anti-TWEAK antibody.” The first and second immunoglobulin
variable domain sequences can include at least a sufficient portion of an immunoglobulin
variable domain to form an antigen binding site that binds to TWEAK. Typically, the
first and second immunoglobulin variable domain sequences correspond to
immunoglobulin variable domain sequences of a heavy and light chain, respectively, e.g.,

a paired or otherwise compatible heavy and light chain.

[0005] The antibody can bind to an epitope on TWEAK which includes at least one,

two, three or four amino acid residues from an epitope on TWEAK recognized by
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20, or 15 amno acids in length) or to a region of

TWEAK recogni zed by P2D10. For exanple, the anti body
wapweilsiseal |y binds to an epitope, e.g., a |i nRErF/US00&019706

conformati onal epitope, of TWEAK, in particular human

TWEAK, e.g., the soluble region of TWEAK. The anti body

may conpete with P2D10 for binding to TWEAK, e.g., to

human TWEAK. The anti body may conpetitively inhibit

i.ndi ng of. , P2D1 K.e.q., TWEAK hj .one
Pz@ﬁr@otaiaﬁ’éﬁ{‘ﬁle %ofé’{‘}'?ﬁ‘\g&% 1?11&‘91“8 D% E%gg Zﬁgeﬁp?%i@ I thag 25,
20001 dfifio Weiliint1Bakh) @ 12 b T TIVEAKNCLIHBRd BY PBAS! For
one, two, three or four amno acids in common w th the
expppleghe grtibogs spesiically bigids e apipeh o satedimepquradonformational

LA R, T j i o, Q
cr BBy PRCAIEEHEN R TWERER R 2ty ek e
The entfhiEamompetturitt BZD ) fgr bindingito TWEAR, ¢.01 ®riatandiWEAK.

. G .. bindi bet ween. AK T receptor,
Thf Spfod ol Bty Rk Bl TRO KR, Bhisgn
TWEAKC én sh@aabodi@emcihe whiibod9ma bTMEa%nrea%i;m Which $H&laps with
an hﬁgd may target TWEAK, sequester TWEAK, and/or _
BRI gy PUI52S PBG Y reg or fopeaRin 36ly 7 compmgn avith
theSPBIPW FRBbe, of REcHbE RARY, SREFbJUNE Xidricalty I%%E(R&Q THEAK

~least a part of the interaction site on
intergeticancwsh PAPIO0. (e. g., human Fnl 4). The anti body may
conpete with Fnl 4 for binding to TWEAK, e.g., to human

[ooy}éFérfi FdD&a %ﬁﬁ%ﬁ?m&ﬁ@%b& A b)l’nci t%hﬂ\g?k\%b%@q%&late,

410 y‘may 1 ntera

e.ga pultibip emonteFEvEAK evehi bt ing)betwedon VAR AKtaad ia BWERK receptor, e.g.,

vents i r i on..petween TWEAK and FEnl 4 (e.q.
FB (e A e R T iese Sishabo oty Gta TWEAK
recepiof) AT lieedittibodh@a R fik ¢ o TWE AR Nseyiditdd TWBAR, §Md/S¥ah&dulate the in
. TWEAK- associated activities with an | C50 of about 50
viva Rfapdits o MVEAKsi cal Iy about 100 to 250 pM or |ess. For
exanpl e, the antibody can inhibit the ability of TWEAK

[0009] PT OTDéR cibdainhdk,ithd arkBbdy BIeOiichi®f RhAOR Pleast a part of the
neovascul ari zati on. Li one ‘enbodi nent, the anti-TWEAK

interagtiomsify op dVieAK. that cpriaeis Fale(cRwbaraafade) Fhedgntibody may
b ~ . .

o Uhntf a0 SVER U8 AR RILANEADS AL s

cothPB8Elylinhibit hawdingrof d'di 4rerT WEAKh eTleendntibodlymapinteract with an

epi?o‘i’o% o' W EAR! \}v}tﬁcﬂ: Wger|§ b\cl)\llurtlctI stlélrigzﬁltyl p%g’vents interaction between TWEAK
and Fnl4 (e.g., between human TWEAK and human Fn14).

[0008] In one embodiment, the antibody can inhibit one or more TWEAK—associated
activities with an ICso of about 50 nM to 5 pM, typically about 100 to 250 pM or less.
For example, the antibody can inhibit the ability of TWEAK to promote endothelial cell
proliferation or neovascularization. In one embodiment, the anti-TWEAK antibody
reduces at least one TWEAK-associated activity, e.g., such that the antibody can

modulate an inflammatory condition when administered to a subject.

[0009] In other embodiments, the antibody can associate with TWEAK with kinetics
in the range of 10° to 10° M's™, typically 10* to 10’ M's™. In yet another embodiment,
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in the range of 103 to 108M S"'1, typically 104 to 107M
S'"1 . In yet another enbodi nent,the antibody has
wale@sosidat i on kinetics in the range of 10 2 t oPADUS2086/019706

1, typically 10'2 to 10 5 S1. In one enbodi nent, the

anti body binds to TWEAK, e.g., human TWEAK, with an
affinity and/or kinetics simlar to (e.g., within a
factor of five or ten of) nnnoclonal anti body P2D10

or .nodified forns thereof rgc,forns o

the ppiieady e dissporation kieigyin the r@nge of @E'ﬁanﬁpzéd tyRIFaHY 102 10 10°

ssd
S o, BT, ryoad, B St

affipity eedigolrinetiss simailay gy(e(ﬁlmtb@&@acn@r)of ﬁW@ 018} of) meyraglonal

antforggg gbﬂ?@ toF mo'&?f;ﬁ%]%vg ntg%{rﬁb nglr’] B%%e’ng Zgl‘é‘fgl J}gxlu%ggl’zed forms

thei%ﬁﬁ{b 8.2 hlﬁigarﬁjedﬁ‘oﬁﬂfl a]gs:cﬁlloadh&regn)F\ﬂ“hfe rbaﬂTgn'@mnd bindimglahétics of
t he 1 pody.. | a .U engt aniJ oo e ant ™
the g GRE AR Rbe o aioedrisdo by MHPE BoRBHY: Bl SbIACORE™.

anti body. For exanple, the antibody is in a

[omonposmtdn@rénﬂabaﬁndnaemwﬁsodﬁs Sn bigen Hindib P EagBRR OF eaul
of anti- TWEAK anti bodi es in a conposition th tthe

lengiyeatibRsty, ¢-Be P Al ARV h&Y o8 Bé’élgfésChé‘P Eyrffasmppakypically,
antﬁJBE]l% RadM lér@%gﬂtlb-gﬁf P dnlﬁggcyy &ﬁ%eté%&{ofcﬁ)‘ﬁﬁl' A@b¥dy or a

ectively human™ antibody is an anti'bod
monbrapeclfrmarmtbe@y aF cswmmnlﬁ,ethc antibotie ks lnfa chuprasitiemibabinglofles less

a2 ol B B PLalE AR o R s P Bt flaf 08 mor
inctude athr&péblekxﬁ“sinﬁdtWEAKI@tlaodwut r aI i zing anti body
response, e.g., the human anti-nurine anti body (HAI\/A)

000 Eonismebesy ERe PR ot Bod D Roufy apipeny i

an ARib3EYtHAt eRidesh sFpesitedinber 6 Himaniafhitd ﬁ&d ﬁwlﬁorﬁfsucéh that the
chronic or recurrent disease condition,

antihed) APRFA10¢ BliFTHANIEIREIO 8 G EESRATES m&o%@hhw& rParFﬁe&l?ly’ the
proPé?ﬁ 8{}&% él%{ l:?ﬁk'e 'a%fe{u‘?&%r \g%nﬁﬁ&ﬁ}ﬁﬁ)oﬁge gls 'tﬁls‘:ﬁtﬁl?a%eﬂtl -murine

ant | ear ance e’serum (s€é, e.g., Saleh et
antgody (I@ah’b%)rrespmsm HAMAeanbstpherlematB2in 880mbe0of ciggmytances,

ecaus | al r reacti.on
e.ggifnéagtialEs s sty B SlbRa Bl b Iy 8 h BARnGE P
chrbfi0 bZ}ecEﬁénthmmM oendﬁlbﬁ AHAMAMspate b Baleuspdated antibody
humani. zed, e?fted chi me ted, affinit

adrygistraien pc&%mwﬂm %aﬂves%?ﬁwwf & prestanibey qogmancy from the
serﬁ'(rht(&‘é,g@g eEALRE: ANChRARH Inmansl. BaARNRE| 99950160 @@bo» lahd

one enbodi nent, the anti- TWEAK ant | body is a humani zed
alsgh@qam potentlal allergic reactions (see, e.g., LoBuglio et al. (1986) Hybridoma,

5:5117-5123).

[0012] For example, the antibody can be a human, humanized, CDR-grafted,
chimeric, mutated, affinity matured, deimmunized, synthetic or otherwise in vitro-
generated antibody, and combinations thereof. In one embodiment, the anti-TWEAK

antibody is a humanized antibody.

[0013] The heavy and light chains of the anti-TWEAX antibody can be substantially
full-length. The protein can include at least one, and preferably two, complete heavy
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[0013] The heavy and |ight chains of the anti-TWAK

anti body can be substantially full-length. The protein
w@aveisisraude at | east one, and preferably two, PCDDRI064/€19706

heavychai ns, and at | east one, and preferably two,

conplete light chains) or can include an

antigen-binding fragnent (e.g., a Fab, F(ab')2, Fv or

a single chain Fv fragment). In yet other enbodinents,

t he body ha h ) t
eSS B ey e ycotel st pat o chogen
an‘dgg@buﬁﬁl@k ﬁ%en@@i é | &P’Aba Fla$)2 CRO&E sihg1© Bhail® FQ fra ﬂn@x@ In yet

| g@&3, A, nore part|cularly I gd

othhqﬁmbpdlrgcat§ them?be@r hap a hepey ghaunspnetaBli tReien AleseR tfrom e.g,

To O 0 e R A GNP, MR Farfl I Rn oA R .

1gQ1i, §i62, dp@3,rand dg34, amire pagjcdarly, ﬂg@éfﬁ £ rhimlanelggil) Wﬂpfzﬂl}’, the

or |l anmbda articularl unman .
heaff shii Sheagh Febdngs bithenlor < BRERG) Birhof PR g8 hesion. m
andtig$mbodinent, W AABody 1&fs @At shalndoRstakilRSion chekeh filem, e.g.,

light aor heavy chaj n variabl e region of an antlbody
kapyp OF [agthda, nagticuiasly, kanpa (- ppman Kapehi s cont ext, CDRs

refer to CDRs as defined by Chothia's hypervarl abl e

[0012PPS - InFRk efbBdiRled, thd{oRimhsludes 3 FHastdRS, twiohnH %faﬁ
chain vari abl e domain sequence, at |east one,

threc{f IR fpmythe lighsior beavivghaia Jasshle seeign aiien antiygi ¢@&S@¢Iherem

oSSR PR by BRI e

loopi) Byr,exampla, GDRrdicn invipdas) 1mtheﬂmaxamlrdlrs@qiablndenlahmequence, at
ff b 0.5
teashopi, i) ariepaf e oldiAge fquicsk it A PR st

del etions) for every 10 am no acids (e.g., the nunber

of drfferenceChORINGEQ PNOtI)pnal to the CDR | engt h)
relative to a %Bafence | isted above, e.g., at |east

oneEASEEF B PP BT HSDRDHSERIRNORY, three, or four

ol Hhe e R IR SEQURNG S CPREUERAR o cid

sequéncatthdt diffidrs bywo fbkesthare4, B, 2.5CHH.5,dndr @E)IRBeraﬁdBEZegr;d

CDR3, or in all ree . [0015 otein can
subSTR e MSPORT Cfﬁgegww)%ﬁnbé}ang o 80 i n B BBt ot
difRfent&BHingQ16) orhm,l tcpﬂhe ODreRngth) fMive @ 4 QubBtteIRMIABERS

within a re (am no acids in parentheses
e.gp 8hleess ene altmt@n mﬁé%orﬁ dhantttie, theees ardonraier pHR- t Thpheavy

chaw@[ﬁb&g{dﬁaﬁ%u&cé AP creR et bt MynbadebBhrtichzEid EDR3,

or in at least two CDRs, e.g., CDR1 and CDR3, CDR2 and CDR3, or in all three CDRs.

[0015] The protein can include, in the heavy chain variable domain sequence, at
least one, two, or three of the following sequences within a CDR region (amino acids in

parentheses represent alternatives for the particular position):

(i) G-(YF)-(NT)-F-(STDN)-(RY)-Y-A-(MIL)-(HS); (SEQ ID NO:4), or

(i) Y-Y-(PV)-D-(TS)-V~(TK)-G; (SEQ ID NO:5)and

(iii) (VL)-(IL)-(YF)-(YF)-D-(YF)-D; (SEQ ID NO:6) or (DE)-(RK)-(ILVM)-
(EQD)-(VAL)-M-~(DE) ; (SEQ ID NO:7).
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(ii) Y-Y-(PV)-D- (TS -V-(TK)-G (SEQ ID NG 5)and (iii)
(ML) -(IL)-(YR)-(YF)-D-(YF)-D; (SEQ ID NGO 6) or

W@ DEpASRKY - (1 LVM - (EQD) - (VAL)- M (DE) ; (SEQ |BCT/US2006/019706
NO 7).[0016] The protein can include, in the |ight
chai n vari abl e domai n sequence, at |east one, two, or
three of the foll ow ng sequences within a CDR region:
RSSQSLVSSKGNTYLH, (CDRI') (SEQ I D NO 8), KVSNRFS ;

0016] e i b RghaRER G AR SRR NGBt oot

onedha&ct & ?m@é/ofpcﬁe fmroenﬁgfs@auémeﬁmﬁna CIR régio'i], 1, or 0.5

alterations (e.g., substitutions, |nsert|ons or
del etions) for every 10 am no acids (e.g., the nunber

of RS ERTENBE g (FPBIbIHQHANG: @ the CDR | ength)

rel {o I bove, e.g., at | east
oneﬁgﬁler at |@r@%3%®%§gﬁqﬁgn two, thr ee, or four
per s@PRiFHRE; | (CPR3)CSEQ ID WO 16} bea CDRehaviReaUAtiae aciay
i ncl ude t hese CDR sequences partl cularly. in , or
sequepcg that diftars pyyao morsthansd, 3, 2.5¢HA-S,dn i GhiRYCTaigRAe-gn
subggﬁaanso i’nséﬁoﬂé or &eib’u%ﬁs) %ery[ Qi ino I&l@s R L18E BufBd of

includé, in the 1ight “chain’variable domain sequence,
dlfﬁtenlc@dmngmeportlml toothe ChRelength) telasive & 4 muweélé@d@h@‘@s

e. g\lfwatt ltc]ast o1l tlro%% ot(m rPF o?mﬁ%) qﬁree or jﬁ‘ El%?(esThe 1ght

epresen erna I'ves artlc r posi tlon
chafiri x)arlable domaln sequence may include these CDR sequences particularly in CDR3

or i%RK qt@ngD%l( L) 8&)@{) an% C§)l@< I%),DI% ({EBQU or m(aﬁ'l‘jlree

[00 I\@K) St 1%190@1& éaln)lné\fu@ §rt§1&< ht@h&ln(v-ﬂiablg démﬁn sbceishtd, a least
I) OJZ va\jx (FAD)- . (SEQID
onepkwo, p@;hreeo@ the f¢ )vng S(ems@):es w FAL@S Rregi@H@iry 24als in

par%l%hﬁ&?%%e(séﬁtgitéi% %At%@)s&?@é@%ﬁg% ((F\QE)Q e

16). [0018] hi one preferred enbodi nent, the protein
i NCLAIS)-$iSHQS-GLIBIRY 555 Gl )FQ DI-OT ) Yel-GEDY QD)L IRQIID

NquRs?l (grt@' %ﬁg&(]‘% ?;ﬁg‘rﬁ 5 ogﬁm&a‘% Lno’t(‘g%rrg(?llib ??Z\n e

t \/\DQu)t(PKHSQQLW) S-aN SMRW);(FADD-S (%Q; I]:():B%’lxgsx ot Iﬁ(bIL\gIr)-sés ~(NYS)-
tions, Qr _jinsertions or other escri be
R'(ﬁ % (S]F@élfé}loﬁﬁ) 88¢ 11 anot her exanple, the protein

| ncliip@MPO-(GSAISPNEEGEWL)-PH (REQADIB: 15)0r S-Q-(GSA)-
(SIT)-(HEQ)-F-P; (SEQ ID NO:16).

[0018] In one preferred embodiment, the protein includes all six CDR's from P2D10
or closely related CDRs, e.g., CDRs which are identical or which have at least one amino
acid alteration, but not more than two, three or four alterations (e.g., substitutions,

deletions, or insertions), or other CDR described herein.

[0019] In still another example, the protein includes at least one, two, or three CDR
regions that have the same canonical structures and the corresponding Chothia CDR
regions of P2D10, e.g., the same canonical structures as at least CDR1 and/or CDR2 of
the heavy and/or light chain variable domains of P2D10.
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CDR2 of the heavy and/or |ight chain variable domains
of P2D10.[0020] The protein can include one of the
foll ow ng sequences:

DI VMIQTPLSLPVTPGEPASI SCRSSQSLVSSKGNT YL HWYL QKPGQSP

[OO%LI YKVSNRFSGVPDRFSGSGSGTDETLKI SRVEAEDVGVYYCSQSTH FPRT

EQ I'Thenyrpteiproan include one of the following sequences:
DI VMIQTPLSLPVTPCGEPASI SCRSSQSLVSSKGNT YL HWY L QKPGQSP
(Q;E'QYIK\I; M Eex PR P PR T oKk SRY A MMM ESRR b RIS p
DV QS PLOB LI S Y BAS| ERB OS5 VS SKRERT VK FNR (PRSP YCSQSTH
RRLI YKV F TLKI SRVEAEDVGVYYCSQSTH FPRT
RRLI VKBS OURERASORESGTAF

DVVMT @SR Shi Nt 2 AS TR ERPAESE VRS KGRI Y & BMEORRGRBROK PeOS P

RRLI YKVSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCSOSTH FPRT
(SEQ | D N DH§VSNRFSGVPDRFSGSESGTDF TLK I SRVEAEDVGVY YCSOSTH

DI VMT QT BhsiS @%ﬁ%ﬁ R RSQSL VSSKGNT YL HWYL QKPGQSP
QLI YK\/SNRFS PDRFSGSGSGTDFTLKI SRVEAEDVGVYYCSQSTH FPRT

( SEQ kD ING/MRIPLSLPVTLGQPASISCRSSQSLVSSKGNTYLHWFQQORPGQSP

QL1 VRV AT BT AT S O LS G T B

(SEQ | D ™N&RT 289EQ ID NO:19)

DI VMT@PLSLPVTPGEPASI SCRSS@LVSSKGNT YLHWY L QKPGQSP

QLLI YRVINRASRAEHILS SCFBE TSKRERVENESVEW Y CEGGTRLFFERS P
(SEQ I D

5 VW@%E@E&%@@%%@%RWEE@me‘f@vmQSTH
QLLI YKVSNRESGQARRAIGSGESEIDFTLKI SRVEAEDVGVYYCSQSTH FPRT

(SEQIDNO 24
DIVMTQTPLSLSVIPGQPASISCRSSQSLVSSKGNTYLHWYLQKPGQSP

QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH

FPRT (SEQ ID NO:21)

e DIVMTQTPLSLSVIPGQPASISCRSSQSLVSSKGNTYLHWYLQKPGQPP
QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH
FPRT (SEQ ID NO:22)

e DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSKGNTYLHWYLQKPGQSP
QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH
FPRT (SEQ ID NO:23)

e DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSKGNTYLHWYLQKPGQSP
QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH
FPRT (SEQ ID NO:24)

e DIVMTQTPLSSPVTLGQPASISCRSSQSLVSSKGNTYLHWLQQRPGQPP
RLLIYKVSNRFSGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCSQSTH
FPRT (SEQ ID NO:25)
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DI VMIQTPLSSPVTLGQPASI SCRSSQSLVSSKGNTYL HW. QORPGOPP

RLLI YKVSNRFSGVPDRFSGSGAGTDFTLKI SRVEAEDVGVYYCSQSTH FPRT
W@ SEQIBB7TNO  25) PCT/US2006/019706

DI QMITQSPSSL SASVGDRVTI TCRSSQSLVSSKGNT YL HWYQOKPGKAP

KLLI YKVSNRFSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCSQSTH FPRT

(SEQ ID NO 26) or a sequence that has fewer than

ei ght, seven, six, five, four, three, or two

al terations &e"g., substitutions, insertions or

del et i on8IQUTPSFS PRRY @RVl GRAFASLVPSKENT YEHWY QQKPGKAP

subst i t Ui PRykPENRRAS @ SOr KL TR e <& Q%IEDFATYYCSQSTH

correspondi ng position in P2D10, huP2D10

huP2D10- E2RT ERB@pFRrYo salﬁa)st itutions are at one of the
or %gefiu%écentgﬁ %%g gewgg ﬁl%lg tg{g?lg feveélgsm é'bV% ng ”chrggf o1 %6% al%edliﬁtféons
(e.sVhbsiifutibhs) Risertials orfdeletionq B1pl, @onsetitive subksBiutioms @fa nor e

am no acids from P2D10 i nto correspondj ng, p05| L
SubSYIQRERiAmAn R A residug at a corespRndig DATRR ik P21 Y, Z'HPZDIO-

L1€orthuP2D0 35, Eﬁerﬁplary@hbﬁﬁﬁio‘hh BR aftbnd O tRORIBGEY KA tO
consecutlve nunber i at 03|t|on

pogiionso2hé) 35,3031 4 ?z??e%r@t &4- 69,&95.;1@7 | 948 Obrradd02¢ Kbe
sul%glrr#élfaﬁé &91, Tt %yﬁﬂﬁg,ssubﬁmstg %né1 S%Xre%%@ acldy fr&g IP%Dl 0 into

cofidspbMTEPEIOR GAS KM SEHIASEE b, SRY AMBMMARBrdRaEYar E Yédion, e.g., in
et O YT TRV DTS STAYVEL SRLRSOTA AR (o5,
posNEd KKPGASVKVSCKASG:TFSRYAI\/ISV\X/RQAPGQ?LEVWG
El SSGGSYPYYPDTVTGRVTI TRDTSASTAYMEL SSLRSEDTAVYYCAR
[OWEWDYMOE”‘Q gEan: Ipde\gme qjgl}e following sequences in the heavy chain
EVKKPGASVKVSCKASGFTFSRYAVSWRQAT GQGLEWG
VB SSGSYPYYPDTVTGRVTMIRNTSI STAYMEL SSLRSEDTAVYYCAR

VLYYDYDGDR'E (SEQ | D NO 29)
QVQL VS AP KK OSSN ISEIK SPEREMMBOCLEWMG

FREAVERNEROAM
El SSCaSY By YRR RIS A B B A ARy

VLYYDYDGDRIE (SEQ ID NO:27)

o QVQLVQSGAEVKKPGASVKVSCKASGFTFSRYAMSWVRQAPGQRLEWMG
EISSGGSYPYYPDTVTGRVTITRDTSASTAYMELSSLRSEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:28)

® QVOLVQSGAEVKKPGASVKVSCKASGFTFSRYAMSWVRQATGQGLEWMG
EISSGGSYPYYPDTVTGRVIMIRNTSISTAYMELSSLRSEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:29)

* QVOLVQSGAEVKKPGASVKVSCKASGFTFSRYAMSWVRQAPGQGLEWMG
EISSGGSYPYYPDTVITGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:30)

* QVOLVQSGAEVKKPGASVKVSCKVSGFTFSRYAMSWVRQAPGKGLEWMG
EISSGGSYPYYPDTVTGRVIMTEDTSTDTAYMELSSLRSEDTAVYYCAT
VLYYDYDGDRIE (SEQ ID NO:31)
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VLYYDYDGDRI E (SEQ I D NO 30 )
QVQLVQSGAEVKKPGASVKVSCKVSG-TFSRYAMSWRQAPCGKGL EWMG

WELBEERYPYYPDTVTGCRVIMIEDTSTDTAYMEL SSLRSEDTAVYMOATS2006/019706

VLYYDYDGDRI E (SEQ I D NO 31) QMQLVQSGAEVKKTGSSVKVSCK
SGFTFSRYAVBWRQAPGQAL EVWWG
El SSGGSYPYYPDTVTGRVTI TRDRSMSTAYMEL SSLRSEDTAMYYCAR
VLYYDYDGDRI E (SEQ I D NO 32)
CNCLVCSGAEVKKPGASVKVSCKASGFTFSRYANBWWRQAPGQEL

KRGS gVéﬁWﬁEE@EEﬁSWALEWMG

VLYYDY | I TRDRSMSTAYMELSSLRSEDTAMYYCAR
QVOLVGS §gﬁk' TESRYAVMBVIWRQARCORUEW G

El SSGGSYRYYRDNGIERET | (FRQVEPSTAYREL SSLRSEDTAVYYCAA

- VLYYDYDGDRI

V0 VRSN R R P A AT RS B ARSLEG

El SS%@@MM%BW@M&M&M@M@&WYCAR
VLYYDYDGDRI E (SEQ 1D NO

1 35)
EVQL VESGEE RGBT SERRSEETNSRY AVBW/RQAPGKGLEW/S

Ebfﬁ%@%WﬁEMEWEM%RLEMG

QVQLVESGEZ A4 ";;e“EEREMAWBMAEQEEEKERENETAVYYCAA
EISSGESYPYYPDTVTGRFTISRDNAKNSLYL LRAEDTAVYYCAR

VLYYDYDGOR P YEES D &L 37) NO: 3

EVQLVES

El SSGESVPRDT IR, "i%%%%%@%%ﬁm%ﬁ@%m Graseia

VLWDYD@HEQ@EQ"){@']NUGRQE)ISRDNAKNSLYLQMNSLRAEDTAVYYCAR

£l SSGOSYPYYPOHCRET GHENAKNELYC CRNSL RAEDTAL YHOA

El SSGGS I LRAEDTALYHCAR

VLYYD¥DGRh v Sk 1 ) MR S TS CAASGFTF SRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNAKNSLYLOMNSLRAEDTALYYCAK

DVLYYDYDGDRIE (SEQ ID NO:36)

¢ QVQLVESGGGLVKPGGSLRLSCAASGFTFSRYAMSWIRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:37)

e EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVG
EISSGGSYPYYPDTVTGRFTISRDDSKNTLYLQMNSLKTEDTAVYYCTT
VLYYDYDGDRIE (SEQ ID NO:38)

e EVQLVESGGEGVVRPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNAKNSLYLOMNSLRAEDTALYHCAR
VLYYDYDGDRIE (SEQ ID NO:39)

e FEVQLVESGGGLVKPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:40)

s EVQLLESGGGLVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
ETISSGGSYPYYPDTVTGRFIISRDNSKNTLYLQMNSLRAEDTAVYYCAK
VLYYDYDGDRIE (SEQ ID NO:41)
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EVQLVESGGGEL VKPGGSL RL SCAASGFTFSRYAMSW/RQAPGKGLEWS

El SSGGSYPYYPDTVTGRFTI SRDNAKNSL YLQWNSLRAEDTAVYYCAR
wWORMYDXBEDRI E (SEQ | D NGO  40) PCT/US2006/019706

EVQLLESGGGEL VQPGGSL RL SCAASGFTFSRYAMBW/RQAPGKGLEWS

El SSGGSYPYYPDTVTGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAK

VLYYDYDGDRI E (SEQ I D NGO 41)

QVQLVESGGGWPGRSL RL SCAASGFTFSRYAVBVWRQAPGKGL EVWA

El SSGGSYPYYPDTVTGRFTI SRDNSKNTL YL LRAEDTAVYYCAK

VLYYDYDCR¥R Y RSGHRF (R REHSLRDSCAASCF TF SRYAMSWVRQAPGKGLEWVA

QVQL VESGEVERGRS1 RS GAAS G R SRYAMRMYRONBGGL EWAT Avy v CaK

El SSGGSYPYYPDTVTGRFTI SRDNSKNTLYLQWSLRAEDTAVYYCAR

VLYYDYDGIR O{EHBRIB (FBQ 43 NO:42)

O el BN B o

VLYYDYDGDR e d SEQ +EDN@C AT SRDNSKNTLYLQMNSLRAEDTAVYYCAR
QVQLVES GRSLRL SCA/—\SGFT FSRYAVSWRQAPGKGLEWA
El SSGGS { SHONSKRAL $EOVNSL RAEDTAVYYCAR

BV Ve R B s A e R R T R R RGfROXCLENVA

El SSGGS TSRONSKNSRYNGKNSL RTSDH AL KX CAKAVY YCAK
DVL YYDY D 6
EV@VESWS@&&%@R@MBWR@P@& EWS

El SSGGS(%?E (SEQ | SMM%@W@%B@EQEMES@BKGLEWVA

VLYYDY NO 47)
EVQLVESGER REFERI0 ANVEREROAPERCREVGAV Y YCAR

5L$$S$S Dﬁ@@%l WI@YHQYNSL KTEDTAVYYCTR

EVQLVESGSE BeARYAVWROAMSHEREXYESKGLEWVS
EISSGESYPYYPDTVTGRFTISRDNSKNSLYLQMNSLRTEDTALYYCAK

DVLYYDYDGDRIE (SEQ ID NO:46)

e EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
BEISSGGSYPYYPDTVTGRFTISRDNAKNSLYLOMNSLRDEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:47)

¢ EVQLVESGGGLVQPGRSLRLSCTASGFTFSRYAMSWFRQAPGKGLEWVG
BEISSGGSYPYYPDTVTGRFTISRDGSKSTIAYLOMNSLKTEDTAVYYCTR
VLYYDYDGDRIE (SEQ ID NO:48)

o EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEYVS
EISSGGSYPYYPDTVTGRFTISRDNSKNTLYLOMGSLRAEDMAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:49)

or a sequence that has fewer than eight, seven, six, five, four, three, or two
alterations (e.g., substitutions, insertions or deletions, e.g., conservative substitutions or a
substitution for an amino acid residue at a corresponding position in P2D10). Exemplary
substitutions are at one of the following Kabat positions: 2, 4, 6, 25, 36, 37, 39, 47, 48,
93,94, 103, 104, 106, and 107. The substitutions can, for example, substitute one or
more amino acids from P2D10 into corresponding positions in a framework region, e.g.,

a human framework region.
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El SSGGSYPYYPDTVTGRFTI SRDNSKNTL YL QVIGSLRAEDVAVYYCAR
VLYYDYDGDRI E (SEQ I D NO. 49) or a sequence that has

wo ewen3whan ei ght, seven, six, five, four, threer/Uus2006/019706
two alterations (e.g., substitutions, insertions or
del etions, e.g., conservative substitutions or a
substitution for an amno acid residue at a
correspondi ng position in P2D10). Exenplary

OB LR, S A L P 10T g
mdm&allﬁ'% a s@@uﬁanc@&gzoﬁngssmEﬁ{ls BRSS! AddUtR ) Bt &BMdilgDRs

exa substitute one or nore am no acids from P2Dfo
deﬁ@%arx:@nmeg@drsmu@gcq@mc&nlwsleashSMf $2PeANG0: 057 §7 G 98%,
99(%’ %d@fﬂt’[@%? H’ t’El%eav Cczﬁal n ?’ghrr{g(\g/\}o tﬁle%@ovﬁﬂg gm&l&lev
seghfeBt saqnefhcvs dPrar$ \DP-trDR- 12 doROnbe- 7eD<Pe3ﬂp51§’s32; @PFR,,DP -58,

F a FR3, but exludn sanamno
PP g o beroiih g Sent Sp e Gt g N G0 8D s TS,
seq9dide, S8Hpth8OVogehe FRIcR ls aﬁmatlmlwﬁ}pthé bzﬁlohfbaNSfru@ﬁ&b aass 1-3

framewor k of one of th 2% ine V se

(segécg)&,lg%lga ey 389 )lijoZ Eyﬂ @& 7 Tgpalu;lsongb ak gl 992) J. Mol.
Bid?23%76 9883 ot frérﬁew&)ﬁs &‘}nﬁ)a‘ﬁi}ﬁ 1tﬁ/‘31'1|e bartBAI QHRture class 1-3

gernl i ne sequence, ot her subgroup germ i ne
1nctudq Giremeworksrwitinibe hag orvmere o thetfpBéwing restimea adcbidingyotkkabat

e. can aI str ure lass. Ar 3 (seg X
R N L R A LA M o SOV
pos;ﬂhon ZﬂQQi,)Val IldYbf Lek:)llﬁat(pbsmﬁﬁi%;ma 183)eu, Wl Ehir, Trp, or Ile at
ranewor ks_conpatible wth t noni cal structure
oS GIos 175, The P4 PIRSTIIRIOE: Gk Bo% ASh-GBASBA TRSTIOIGYS: and
Arégﬁ)ogi%hqw ng residues according to Kabat nunbering:
a, Ay, Thr, or VaI at p03|t| on 26; Gy at p03|t| on
Tyr, Phe, or at position 27; Phe, Val
WOEéL at%.embsﬁlwt ﬂWelfsht Fhain framewerk (. 7R, H%Fl%%r He
md%fldd%‘ﬂ% drl 208 1%4106 @ﬁ&mszﬁ'[ngpl‘:)ﬂsl? F IR%%ﬁldaﬁpr B é}ﬂcﬁl'am%ACDRs)
1nchldss 41i ning ﬁCId[se@E@e whichrie aidedso awesﬁ'%, St(ﬁ’e 9|5%;, R0 86

9%t doncicatrcb e Bt shytamerork o 1V X0y sefflisd g
seqfrbige Jor bﬁ@bﬂﬁ@%l%@@@ﬁahﬁ@m GMRBGRncANiAN, AS, A1S, A2,
east 80% 85% 95% 97% 98% 99% or nore
A19/eﬁé>n B28.28 Vi d subgour Wlinﬁmqnerfcp &ereve PPKSfseguoyre)} or another V
f ol | ow ng.
s PR UL S RS Ay I hcn
al. (1995) EMBO J. 14:4628). Other frameworks compatible with the canonical

structure class 4-1 include frameworks with the one or more of the following residues
according to Kabat numbering: Val or Leu or Ile at position 2; Ser or Pro at position 25;
Ile or Leu at position 27b; Gly at position 29; Phe or Leu at position 33; and Phe at

position 71. Further, according to the Kabat numbering, position 48 can be Ile or Val.

[0024] In another embodiment, the light chain framework (e.g., FR1, FR2, FR3,
individually, or a sequence encompassing FR1, FR2, and FR3, but excluding CDRs)
includes an amino acid sequence, which is at least 80%, 85%, 90%, 95%, 97%, 98%,

10
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A19/ A3, A23, a VK | subgroup germine sequence (e.g.,
a DPK9 sequence), or another V gene which is

w@ewpasidnd e with the canoni cal structure cl assP@FS2006/019706
(see, e.g., Tominson et al. (1995) EMBO J. 14:4628).
O her frameworks conpatible with the canoni cal
structure class 4-1 include frameworks with the one or
nore of the follow ng residues according to Kabat

nunbering: Val or Leu or He at posi\}ilon 2, Ser or Pro
99% pr o ifersigalas thelighy phaie framew ikt @i \gnl Stpgroupysgrmaiine

Lt o B2 Leu at position 33; and Phe at
squ%%%’tef%’nrh ]%9%9 S%ﬁ’lf{?{?ér , according to the Kabat
nunbering, position 48 can be He or Val. [0024] hi
[0025{ot hdn oaerbmbipdimant, thetight ¢rghe hearsickpinp v pngwory (¢.g., the

reslgh oy i e PRty AR on oA i e sty rom:

(a) b fightd @savarehaini vatiakle idmeeqrkendedinghi lesst 88%a90% 26, or

0% 859 % 95% .97%. 98% 99% or re identical t.
prefepbly | Qe LS PR AHLUORRESTOR 2 Gt ﬁglﬁﬁf baﬁbvygf Ayverle
frafEHMENEE,; a Belh-or h8aRKRinSAANAE 68melORASidY fréiQ human mature

enbodi nent, "the light or the heavy chain variable
antibedyreyrmin getngine sediteng® Gihyman SERFEPHS SFRNGNGPH: OF RRYPAFR |

o5y s 000] Y B LGRS BaRE o
20% e 80% 80% td@¥%h, S840 W%,mr @0%rtaiby fAB9sngino wkid remiduss from a
acid residues froma human |ight or .heavy chai.n__.
iy e SEh Y St e ol Bk LBt RE Ry YRR oo
fraidwoRRESd e IR Whlithah fblé entfboay) ahuiisfeermiiicsequence, a human
anti body, a human gerniine sequenceuﬁg hﬁnan cgnsquus
consensusraBencer (Cha RefrAvMah frmeugrkdede A rosient Bapey k) ep{d)2
BRI ' aRlage b1 hAsdNG1dig-qen
A A R AR R S e e Y
detédnenants, B.g., deiminurdaidd oepartiallyrhumanizaénln dnglembedintag yhe heavy
chai n. vari abl e franmewor e.g. . g |] [
chen Bl or Pt B TRe Pyt e B k3 s SOfefke
reswléd 4008y or oRWTEE fgHowlngpesitiensupretaabls ahlens five oas ewslys, or

sequence; (c) a_ non-hymap fr, r e, q. d
o1y PR 510 Bl St AL At bt P e ddhy
seImReif 689 63E, AL, 6510, d6RTBYIE RDL 6HENDE, UL, GYL,H50XBTL, 98L,
determ nants, e.g., deimmunized, or partially

|
andfentirthe EB. of Kire wmiebledomaimafithe heatecliimhAH, dha Py, 26 He
30l %R D53 EAHENRE bhG! é‘ﬁfﬁggg@? FoRE S O D f75ﬁ“ﬁglﬂ,e91H, 92H,

consénsus ‘sequence tesi oné or’ nore” of
931 Cdnkiowil 08H peesordingrts tieK afacmabbeying). | east five, ten,
twelve, or all): (in the FR of the variabl e domain of

[OOtZE]e H I%hotne %Il}l iocrlli)meérll{‘j Thesl?r%fein%gldludts%%!t'leaéi;%lﬁe néﬁ"—&‘mman CDR,e.g.,a

murine CDR, e.g., a CDR from P2D10, or a mutant thereof, and at least one framework

which differs from a framework of P2D10 by at least one amino acid, e.g., at least 5, 8,
10, 12, 15, or 18 amino acids. For example, the proteins include one, two, three, four,
five, or six such non-human CDR’s and includes at least one amino acid difference in at

least three of HC FR1, HC FR2, HC FR3, LC FR1, LC FR2, and LC FR3.
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58L, 46L, 62L, 63L, 64L, 65L, 66L, 67L, 68L, 69L, 74,
71L, 73L, 85L, 87L, 98L, and/or (in the FR of the

W@ 2006ali3e4 domai n of the heavy chain) 2H, 4H, Z2BET/USBBE/019706
37H, 39H, 43H, 45H, 49H, 58H, 60H, 67H, 68H, 69H, 70H,
73H, 74H, 75H, 78H, 91H, 92H, 93H, and/or 103H
(according to the Kabat nunbering). [0026] hi one
enbodinent the protein i ncludes at | east one

hu CDR f
10035510, Frme s gty o g chin i Gymoon sivanisiof the
protbih Gl nfdied 5:E4minb ra@ﬁ‘ s@qtfeh@éTWhiﬁs of 1432 M @5%,390% e)%% 97 A),

one am no aci d, | east 5, 8, 0, 2,
98%nPH6 oamomsldelmal f@xaamphble dpmemmeqne@pmf anrﬁélltlbel@ dm@nbed

hellg‘ri]’ige. h('f}?ﬁ?@ hﬁ??b 0f1 %up9b18: bX o SUE Hg&{{%@ﬁa@% 58

deés a one am ho acid rence in at
residaas but lessakarnd0, BIG, ZKRbr 10-esidas, fibid FFBiable GofRin sejiene&df an

st Al S EARR S SR PP o of i n

i ncl udes an am no acid sequence, which is at | east

[008870 8BYencWodDRi, 0B %o bSBUF thI%righle ABNSins HRRIdE @Rlinot @id
a_variabl e domain se%uence of an anti body_ descri bed

pogfiéensiip thedragneworlorsgipn thafepgyiasionsly derivrdpzgm; both.a mapriRgngihody
(e.% jI?f(ﬁ afd a BhmhR2& ardibQly .2 &L S8 ind 1017 (% lbegerniit@Redtence.

0, or 10 residues, froma variable dongin '
Foswmptﬁ; theofariaghle dmmltwdil igdederd tyweben ef pastiions agjwhickfipagino

P2 D1 : [ .
s el oG B oo o o BRE B0 PR
sequende) bevatsd the twieart idedvd akthaig@isiion! Ddtheaemalning famsdwork

derived from bot h mur i ant P2 nd
poS s lre 06 et By e gl gt least bt 80093 St be 2

poS8SIH JIr AR VEIABIE A6Rainf0E piRFRATN Rlentidd® toiBE hﬁhh@aﬂmy (br
will include a nunber of positions at which the am no

gerading spapenerd mther ghanthe mﬂne t Nengygr ptleashend, B phigaer o of
suclﬂtfgl% gﬁi%tﬁ orl% Bﬁq i po 15(91‘31‘6%?[8?%} M%ﬁb& alb®than

are | t i'on e remalnin
to the anman B.lkl:lt*odﬁl FmrcnxamphaenleHC lFlema aréwa ISUprmHmnd canfler |

f th ti
e 530 ERPiona ot o dosRin R be e R ARg; o0 By hree, or
foul Ui podtoh OO (i FLC PR 1 Sﬁﬁuﬁﬂc Ered, dF ARl sﬁd]@fd)sitlbﬁs can

muri ne. None, or at |east one, hree or_four of

be gyEiRe; B ks FRhGne PriTaIEk p@%%qrtswélﬁ B W&?n‘bén L&diR 3, one o o
sué&gﬁsi‘i‘ﬂdﬁé Rdedy rather than to the human anti body.

exanpl'e, in HC FR, one or two such positions can

be nmurine; in HC FR2, one or two such positions can be
[0028} i neln ¢ng epRdingsng thq hagvy phlight chgjn variable domain sequence of the

protein includes an amino acid sequence encoded by a nucleic acid sequence described
herein or a nucleic acid that hybridizes to a nucleic acid sequence described herein (e.g., a
specific nucleic acid sequence or a nucleic acid sequence that encodes an amino acid
sequence described herein) or its complement, e.g., under low stringency, medium

stringency, high stringency, or very high stringency conditions.

[0030] The anti-TWEAK antibody can be derivatized or linked to another functional

molecule, e.g., another peptide, protein, or compound. For example, the antibody can be
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four such positions can be nmurine; in LC FRI, one,
two, three, or four such positions can be nurine; in
wWa.oFRA37Hne or two such positions can be nuriPET/US006@9706
FR3, one or two such positions can be nurine. [0029]
hi one enbodi nent, the heavy or |ight chain variable
domai n sequence of the protein includes an amno acid
sequence encoded by a nucl eic acid sequence descri bed
rein or a nucleic acid that hy bréplzes to aknucla

Funcflopelsieked e B SHTTIEE QOWRLRG: BETPRS Bstonghupy e passoeiation

or oﬂ{éﬁ]vﬁég 03k Br REFURRG Snd¥cufar REEHRI! SacRad shotRd YRRy (&L a
encodés an am no aci d sequence descri bed herein) or

bispeciﬁc@oprpwémmclﬁoeanglbodx)nt@ems,l ragioisplopefy BelypersnesPtgiic or
enc trlngency, or very high stringency
cy&g%h m%%éhm 8@6? The anti- TWEAK anti body can be
derivatized or linked to another functional nol ecul e,
[00%]g. , Inlandstheifasp@gtthddisclpﬂum poovideseonpesitions ¢. ..barmaceutical

exa ef uncti.on Pl .
COHWS l‘tagfnc p?‘ﬁ@){acagﬁgﬁ &R %llblgn%nﬁ%#dc ov%q \?EQ‘K
antiB6&P elgatah QRti fweak BRHBUAS @psctibedieeiar nore ot her

nDIecuIar entities, such as another antibody (e.g., a

bi specific -speci f
0B S e s AP >
phaﬁﬁfcréﬁﬁcal B5RP&itRInNRESef) sHARIdisteredas Q%\litﬁéct ampertds dnhati-
di scl osure provides conpositions phar maceut.i ca

TWES wshoiis fheranytea v HoRSaneion etk besisaatioraied pyhe anibody.

Rt ,
For SRS oL R TR0 A0V Bl oy s
rlsleﬂaﬂﬁmmﬂammudy disntder, uﬂnmuam dlserﬂ%moamnmmﬂgom@, neurongl

ar ma ti.cal 0sj t h f d
oG TR BB oL AR bR b At
an IMEOBWERAD Q[htho@ﬂ dedetibell lRgein iRlsed f(ﬁttbﬁpl’ép’arhtﬁtﬁl afhtrhéidehynent
For exanp e anti - TWEAK antlbog¥
for ﬁmﬁqartt%qné pEen ingammetasy disprdgm dmpyae or]dgr, a‘ftOP’i“g'kn@f Bordgy,
neu& il & g&%‘) 5%6@1?5‘3]5 ARbrdet, mﬁl@r GikSQEdRE erik hederune

neu I sord a neopl astic disorder, or
ot her di sorder descri bed hereln I n one enbodi nent
[0033F | - TEARthairaspesctpe diselosure gtusesraampthpd of seing 8 WEAR"

ass?(ﬁ%?(?&l@&ljdgp P4, s 6&? O AnERba fRf dEsl»'] éi%ﬁi@feﬁﬁﬁ]% B s@fect an

! di's rder I Mmune SOT aut oi nmune
antdTe@Ale anulmly,r mraalarnd)usmlﬂ'miqnt o et (- @ siniprod cgw@@nt) they

r di sorder described pn....[ 0033 anot | e
o et BT Do SR B OB
subfobEAIRE o9 & @nffination with other therapeutic modalities as described herein. In

one embodiment, the subject is a mammal, e.g., a human, e.g., a human having a

TWEAK-associated disorder, e.g., a disorder disclosed herein. The antibody can be used
to ameliorate one or more symptoms of such disorders. The term “treating” refers to
administering a therapy in an amount, manner, and/or mode effective to improve or
prevent a condition, symptom, or parameter associated with a disorder (e.g., a disorder
described herein) or to prevent onset, progression, or exacerbation of the disorder, to
either a statistically significant degree or to a degree detectable to one skilled in the art.

Accordingly, treating can achieve therapeutic and/or prophylactic benefits. An effective
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di sorder, in a subject. The nethod i ncl udes:
adm nistering to the subject an anti-TWEAK anti body,
w0 pooan3@mount sufficient to treat (e.g., i nproREr/U82006/019706
prevent) the TWEAK- associ at ed di sorder. The anti- TWEAK
anti body can be admi nistered to the subject, alone or
in conbination with other therapeutic nodalities as
descri bed herein. In one enbodi nent, the subject is a
manmal , e.d. ahmmn g ahwmnha
amoppfz AKenBes Sicnadetindiastiegerdingonythe S‘a\bJa‘i@Bﬁ\{ gy ba tadlorgstadhe

subﬁ:otr &h %ne &Bﬁocﬂﬁ%@bs f Crﬁﬁwﬂ%% Hﬁt%d%@e&ﬁﬁéd RerdihGs Q28 i@ the

toms o di sorders he term"treating"
prepsaeétemsof t m@lthm&n‘sﬁoethen@a‘amdnhef aPWBAK-assogiated disorder.
manner, and/or node effective to inprove or prevent a

[00%&2 glr gllré:e)tﬂ?ﬂéjgréag?etcgq%e (%Eclgsql; fufds 235 ab eegﬂ S u‘Mtan 11?teract10n

i Sor escCri erein
betpéRVENE ABNSwLa, TWEAK ﬁssptolrprotem eBoaexanhyae,i amrant;fl" WEAK

anﬁg;, Ipnbepagecturer Paip Cedhi et IvEA AR RRICS

Edéh RgFY14. tTIRahREH @cﬁ\ﬁpr@@é%cﬁlv&uhmvv\mmor g cél’ﬁpﬂ/eﬁ that
| actic benefits. ef fecti veanount, manner

ConfpmﬁeT AKvwitly theewsheryn gT]éﬁ‘an‘Ih@d suhated an aellsgy viges e £, in
cultIu% %TI&%K&?OII A8 isH g el am }]ilg Amg oK res@flg cells ls can be

ant'i body descr ereln is used fo
culqureelpa witol in ultre madanim azhtba poritammg lsesp caehe ﬁ@fmteddffy aeildlng an

ci.a order.. [0034 th t,
s N B OHT 1 Pt e Se ey mar S e SR
perfdi‘ﬁltgd ae Eéllé Dré3ehtis @@uﬂ'WfAKg ahatt oT\AEAKvmz@ CGEQI merapeutlc or
rotein or_exanp an antij - K ant.i bod
propksdeptiebprpisgtle b SCHHIF O BRIV ABUHEER FopeResdosaly
ors %afl CRINR emboHnitnfSn aﬁil-mxkeanﬁﬁécl}ﬂ&sm%b&ﬁﬁls used
ontact ng TWEAK or a conpl ex that contains TWEAK with

for theepremtidtion df a nﬁd@ammﬁoﬂ pdwlatinggueigragiioncleqtyger; AWEAK: and
in cult e.g. invitro or ex vivo. For
aTS@%ﬂ%me WVER receptor expressing cells can be
cultured in vitro in culture nediumand the contacting
[0035ep CHie ihehed andhaddddgontdting @V@AIQ mitith-tHEARE Al récspidy

tq th | 1 edi Al
cortet, B b o Bt BB ) AR AGef B
andXB6 trWaf AR RedeptoY EdBplE L, dif subunitahépe ol ctcmito mlteixﬂjyytbﬁﬁ ti C)

rotocol . For exanple, the anti- TWEAK can be
“E%QWMKI TeReRIF ?1125?“% )@‘tnéFﬁllé’a‘th 9ntl'T ﬁ ag 1ﬁ8¥?t‘“ded m

AOL hind WA, as@t?n?t%ﬁta deSChL 16FE AR FTBVE AKSrebsiRst hiRfure with

e preparation of a medi canent for of nodul atin
the|ann€r’\MEAKmt1b@lwmedulﬂfVEAlg amterferesTwitAe- g-ebjbiterblocks or

othgrwwe re([i1uces) the interaction between TWEAK and the receptor protein or at least

one function of TWEAK, e.g., TWEAK mediated signaling.

[0036] The disclosure also features nucleic acids comprising nucleotide sequences,
which encode heavy and light chain variable regions of the anti-TWEAK antibodies, e.g.,
as described herein. For example, the disclosure features a first and second nucleic acid

encoding heavy and light chain variable regions, respectively, of P2D10. In another
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[ 0035] The nethod can include contacting TWEAK wi th
the TWEAK receptor conplex, or subunit thereof, under
W@ omvditsi3ons that allow an interaction between AGEBR0861019706
the TWEAK receptor conplex, or subunit thereof, to
occur to thereby forma TWEAK/ TWEAK receptor m xture.
Cenerally, the anti-TWEAK anti body is provided in an
ef fective anmobunt, e.g., so that contacting the
TWEAK/ TWEAK receptor m xture with the anti- TWEAK
aspegh thendshjostrsoightares fosteelds and; viepterscopiaaning thy npeleig acids
desrﬁhﬁgme bl ocks or otherw se reduces) the |nteract|on
Detedn TWEAK and t he receptor protein or at |east one
function of TWEAK, e.g., TWEAK nedi ated signalin
[oomos 6]ThE discldswe hiss lfﬁa@lraﬂ tho cpisape ol SVEAK| @8 ehla@@ru%WEAKa
uc C
recctfed Py e BLR Aol ap IO HEBAE el e ERGRRT RO R
proteidk bR péptides tatdncludsthd epMpe e bhesedito gerferate en(sarqgh dor other
t.he di sclosure featu ﬁ§1 rst and secon nuq &
bind{pg ePrBRAVEES gt lﬁ@&wwg 9 ?P&HPG > EaiPROIGRT PUER 28 2P ébgﬁ 5Rer
smadl(?ﬁdﬂ@&ltlésv oY exdnipld)d BbPride tﬁatéiﬁlﬂﬁdb@ RiasSdp@epe cdnltR used as an
i'sclosure features host cells and vectors. containin
imninegenerl as iadargeti fosscerening) A eYPISETiQH prafyp Ay plsgpassidle to
cl osure
vafe R R el At AR B SRS J b tranfindor |

strubtededa instioh, tb healmape t:mp}munﬁtz‘) for ebmmlvlﬂ@y tgintaradt mathahel
tides that

ude t ope _ca
eplta%‘g Erfat'® ths;c0 E‘?F%‘gr'i‘ I?%Pmm&% F’heéﬂpéarﬁﬁ%&% iohidplpdes
detdritiSh @i tthdd dukpouh@ caiihieeRewith TWEARIiA the pieseatcdt axvmpeting
anti bodi es or small nol ecul es. For exanple, a peptide
P2} Weantibedy. udes t he epitope can be used as an i munogen
or as a target for screening an expression library. It

[003@ al sreRRas T&ld@lﬁ&ln@b@'{:df‘ tﬁg%ﬁﬁ@@iﬂ% afthérabhﬁicr(mcludlng a
ility tointeract with

genetic agent)or acptothaiceagantawithon amh% Vg%&?@fl@@dﬁﬁo &’ﬁ@g 0pppther
iy}
anipif) fosfitisqrelid o a1 FEAR b DAL BRPRR o e o |
disdlosetiudes detern1n|ng if the conpound can interact with
TWEAK in the presence of a conpeting P2D10 anti body.
[ 0038] Methods for delivering,of targeting an agent,
e.g., a therapeutic (including a genetic agent) or a
[0089]t Ot 0X4 Gsed Giefin, thaitér Gantibody’-rFNGEAK apndteinalhy ifobudgs at least

P2D10 or ot her, anti hody descri.bed . ere
onevmmoé%vl&wwg e&%ana)érg -SAO U AE S?ﬂ“ﬁ?‘%?&{‘%{rpé‘”é?%goan

immunoglobulin variable domain or an immunoglobulin variable domain sequence. For

example, an antibody can include a heavy (H) chain variable region (abbreviated herein
as VH), and a light (L) chain variable region (abbreviated herein as VL). In another
example, an antibody includes two heavy (H) chain variable regions and two light (L)
chain variable regions. The term “antibody” encompasses antigen-binding fragments of
antibodies (e.g., single chain antibodies, Fab fragments, F(ab'), fragments, Fd fragments,
Fv fragments, and dAb fragments) as well as full length antibodies, e.g., full length,
immunoglobulins of types IgA, IgG (e.g., IgG1, IgG2, 1gG3, IgG4), IgE, IgD, IgM (as
well as subtypes thereof). The term “full length antibody” refers to an antibody having at
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di scl osed. * * [0039] As used herein, the term

"anti body" refers to a protein that includes at |east
wo@p®eisnstnogl obul i n vari abl e region, e.g., an BEI/082006/019706

aci d sequence that provides an i mmunogl obulin variable

domai n or an i munogl obulin variabl e domai n sequence.

For exanple, an anti body can include a heavy (H) chain

vari abl e regi on (abbreviated herein as VH), and a

light (L) chain variable re%iqn %gbbr vi ated herein. as
Leasi 867 of fhedenetinel RaREAMEbOdHIRE PGSBS RAPEAES I\ Enal
seq&ﬁ@é‘sy AHh l&gﬁﬁ Atk 84 iﬁcl;i]lﬁg’ch@ REmBIREE [e¥ih bf Hathafnkal

c abl e et bod

ainvarl regions. T erm "anti body"
antibotyp e a ssseBienfroingbnahinadémyndl resiftnsof ¢ nafurad gutindyi(e . 2

, ¢ Singl hai n_ant | i Jab fragnments, F(ab')2
16 rgfipeielts Bl i B Rl BTGB, 22N ab
fragments) as well as full length antibodies, e.g.,
[0040)! |  [Aantjiimunbgiotulogyasiableidomaif seqyenes’ etpts tolag@miino grid

scauet sl oo by st oLl R Pl ror
exaih?fe?fh‘é séqucAtt @AY indREY ald 8¥pdigofahé Sabilb a8ld%eqientdief d wangtlly-
(0]

~a natural antibody that is processed to reqﬁ%f any
ocowyiga ypriahledemeas Forexpmple, the seAeneiPrpodfat At e e two

or rhd?6 NE QIR ﬁﬁnlﬂ%ﬁﬂﬁ@ aQlls, bPfal _ﬁ{cl—{lfd@ lotRPhikdAbhs 1Rt Gre,

residues fromthe am no-term na resi due of a natura
congatiblo edth foemaion o theg@btein sy@ture gG3, 1gG4) to its
car boxy-term nal residue. [0040] An "imunogl obul i n

[()()Xlgr | abAne“'g clgt% Qo ﬁ&%ﬁ{ﬁc?f Js% £Lomp&bitdih RO RnRRed from at
Ydquente Whi'ch Cah Tormthe structure of an
Jeast pO%RAGt Iobytlohel couapineb of achatveal samplerfraax wishdhe ispleted

sequence i.nclude all. or rt .of .the,anin
conyRdencen bt ceing rampestiog PR R S AP ETRRf pge
“cofpBiRbR oftalRaste 6 UEHRER dEEde STpuiiByif ARt spedied ard@palaton dfiupecies
or more N- or C-termnal amno acids, or na |§£Iude
of interretis at keast 4t 1 GRS, 3P, 8 80.9onDhior BY'G RiFe 97 4 BFIRRLTVEIRN!
b%gf the protein structure. [0041] An "isol ated
conmposition"” refers to a conposition that is renoved

fromat |east 90% of at |east one conponent of a
[00424t ur aAn Eepitob@ 1efesntowhe s anreaizsbrommogne HiahisERbhY ¥hin
e .obt aj,ned, it TiEL e lani
o A S BEPBR S PEAHCR G R S8y
maylegérae thaf angins adigs (phrtichlarlg padncessidsidpdpinshthabare bpund by the

ant%&%?.i \’S/’er ! pfngkgyré@%:s H'}f?@%%hiegs%%tgis g(?}?&)\%g Iaxé?ﬂo a509d regigue ,8ng., at

at least 2, 3, 4 or 5 common amino acid residues.

[0043] As used herein, the term “hybridizes under low stringency, medium
stringency, high stringency, or very high stringency condiﬁions” describes conditions for
hybridization and washing. Guidance for performing hybridization reactions can be
found in Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989),
6.3.1-6.3.6. Aqueous and nonaqueous methods are described in that reference and either
can be used. Specific hybridization conditions referred to herein are as follows: 1) low
stringency hybridization conditions in 6X sodium chloride/sodium citrate (SSC) at about

45°C, followed by two washes in 0.2X SSC, 0.1% SDS at least at 50°C (the temperature

16



10

15

20

25

basis. [0042] An "epitope" refers to the site on a
target conpound that is bound by an antibody hi the
we@awe/1%d3er e t he target conpound is a protein, POFUS2006/019706
exanpl e, an epitope may refer to the amno acids
(particularly am no acid side chains) that are bound
by the antibody. Overl appi ng epitopes include at | east
one comon am no acid residue , e.g., at at least 2,
3, 4 or 5 common ami no acid residues. [0043] As used
of theewashes canfhe inaseased toy I Cdorlew stringepcy GRIKpS hYapedum

.medi trin . hi ah i .
swidgepe ooy B gisdh B R SECTPRRAL 45E: RUEREAB e or more
washWPihl o2 86 C 0 ATBDYGBOPOE) 1k drieac S bybrdiafion shrdions in

ybridi zati on reactions can be found in Current
6X BRCtabaws43°F, fdlosed baongpomerpyvashesin WA 8§C ). EpredS at

o B OBl 45 el VR PR AR 60 St ot

phogﬁla%é o6l ST B SPE CroNBREN B 3R brQRore Hadihdsia00 XTSI NPESDE at
ere’n are as follows: 1) |ow stringency hybridization

65°CoHijl stingeniy c@Misodi(3rare teopréfomddeadifions and the engsdze)
at. .abou 5C, .foll owed. two washes in 0.2X SSC, 0.1%
Shoﬁllééeé‘tse‘f‘gigsﬁ oﬂ’ter‘%‘ﬁ??“(efﬁgxt enper at ureof the washes can
be increased to 550C for |ow stringency conditions);
[0043] Medd HTWHAK -agetiaedilydordet! ahy disodenii whidnE WEAK X
SSC at about 450C, followed by.one or nore washes i.n
confyibpes daetiolpey ap ashizordgr vigrgse-consltiqn; SNRIPIF. 0y élﬁm%P"nset s

ue?eycﬁ' b¥i&ibh 812 TWITA K istkingigbaf. SSC at about 450C,
a 0 }}o@\ed by o%e or nore vvags es in 0.2X SSC, 0.1% SDS

at 65C, and preferably 4) very high stringenc .
[004Sibr i dVnlessiogherwise drRidinal weritn SRR baye

the g@% ﬁl%%ﬁ]g%' cacl{nﬂj.; Hdé?ﬁo% SMe JTREEnND2KBIn He &t t8 Xvhich

65C. Hig ngency conditions (3) are
thist iheerpioe belongsd Adthodgh insfodaamdl materids simileher eqppiglangtoghose

used .unl.ess .ot herwi.se specifie . .
descql?ﬁ%&ggeé%%aélcl?eal{sg 1n0t§% Brraggcra.orit%sglg%égsgﬁéé)dr %é?m,l srl]uta IF gﬁthods
andiRéKal€ R tdeipibt@Belb®. &t bdlitgy emdbodimdhis of derinvdntise described

_condition, synptons, or risk of onset is altered by
with respees ohefhia RERRY R Rfrwg}elaar&ﬁf PSI‘[‘%%ﬂ‘Bﬁtb% Sess
otherwi se defined, all technical and scientific terns

[00486Ed &N eliklidAAYE, bitentSBPRcaBA) patgnts Snd OFHEP RIfdtences mentioned
under stood by one of ordinary skill in the a{l;lii tﬁ}j’
heriiniachingprperateepymefesnce s Begentirglyt Myihgisasrinapidicn Hip present

spegﬁfcgtri(;njahﬁhﬁh{g de‘i‘iﬁlitﬁﬁls,%gmreflél fidditRn! e $fiterials, methods, and

examples are illustrative only and not intended to be limiting.

DETAILED DESCRIPTION
[0047] P2D10 is an exemplary murine antibody that specifically binds to human
TWEAK and inhibits TWEAK function. Variants of the P2D10 antibody are also
disclosed, including exemplary humanized variants. These antibodies, other
anti-TWEAK antibodies, and other TWEAX blocking agents can be used to treat or
prevent TWEAK-mediated disorders, e.g., inflammatory disorders and other disorders

disclosed herein.
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descri bed herein can be used in the practice or

testing descri bed herein, suitable nethods and
woraioenmrs are described below. I n addition, PCT/US2006/019706

enbodi nents of the invention described with respect to

Chot hia CDRs may al so be inpl enented using Kabat CDRs.

[ 0046] AUpublications, patent applications, patents,

and ot her references nentioned herein are incorporated

by reference in their entirety, hi the case of
WOgﬂpflﬁmﬂqVW&AKﬁ%@kﬂ*ﬁ%peC|flcation, i ncl udi ng

efinitio controls,. hi addition, .the nater ,
10048 o Bt BRHIRS e eaprps o e LSS ek
antlb&ilé‘sn Sledl & @2De0, | HurRbil 04, arﬁ&lMEDEDZDESﬁRhBﬂ'hWOB&@ ébﬁ]:h as

P2D10 i s an exenplary murine anti body

thesﬁ:p@@lbﬁln@éilel fpr pareple, by PHIPHERS IAEART MBS Fiﬂﬁ?%ﬁctggneﬁ\}ﬁmmde
the %%R&f afiflg ads | nctfﬂgées%fr bg 1M HAnAR EERAHY RE& 18 &)&Qﬂde a gene

ose I ng exenpl ary humani zed vari ants.
that Bhewsies &wtrech‘wd iaggno aviheaquenses. - NpRAKerahesdratibedics andgpther

K bl oc ts ca
o S SRRt IR B S e L Rl
metHb&Or der s and ot her disorders disclosed herein.[0048]
Anti - TWEAK Anti bodi es [0049] This disclosure includes

003gle boedornaoSET Earsia S KBSt iy RSBy human
antibadibsd. COhAExeAPlarPRRILBE inchuleh s@&erﬁﬁﬁ&ﬁtenﬁ@d@r&@ﬁloﬂhﬂﬁnef erg.,

exanmpl e, by preparing and expreSS|ng syn hetic S
phagat rikasewd élSplw libeagtes-cBhaggidiglay ds dessidlfde @éa%?lgﬁg%

5,254 @Y. Sﬂﬁltthg 28&9)2%‘2‘2@%39%9?7 tv@o%ﬂ\ebﬂ@ WOSANEr Y halvo
es e recite

encod am no aci d sequences. Nbreover,
92/20793 EWAN9S2/ bFT0 W HN 0 1288 WA 92401 CRRERYO 210060 iand Win

oo eage SFeimsBs Pt oiReRTndinetbh & ML By Bop o ™

5,691 2; Bi669,988 anB 058 &F793par t | cuI arly human anti bodi es.
One exenplary met hod includes screening protein
expr ess ries,

I
[005}]b r arIpléwgcrl]ltlp,]la] g{] e H§es?f d%p%yshﬂﬁ%ré r ?tggdnetg%cfs cag gg quséal 18 ¥btain

ARBodySFdr Rx4nkSI8 Sthe BWIRAK rotedif ol 3 i;Eptilc&]tHeredﬂaan
92/ 1861 91/17271,; 92/20791; WD 92/ 15679;

be WAl 03 2BEHIEADDDAL T NBNEI2F-69 B Rienk A \?@%Pd*f@ﬁ@r or rat.
The display of Fab's on phage is described, e.g., in

[005&]5' Raltone Iéﬁ%odiment, the non-human animal includes at least a part of a human

immunoglobulin gene. For example, it is poséible to engineer mouse strains deficient in
mouse antibody production with large fragments of the human Ig loci. Using the
hybridoma technology, antigen-specific monoclonal antibodies derived from the genes
with the desired specificity may be produced and selected. See, e.g., XENOMOUSE™,
Green et al. (1994) Nature Genetics 7:13-21, U.S. 2003-0070185, WO 96/34096, and
WO 96/33735.

[0053] In another embodiment, a monoclonal antibody is obtained from the non-
human animal, and then modified, e.g., humanized or deimmunized. Winter describes an
exemplary CDR-grafting method that may be used to prepare humanized antibodies
described herein (U.S. 5,225,539). All or some of the CDRs of a particular human
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5, 658, 727; 5,667,988; and 5,885,793. [0051] In

addition to the use of display |ibraries, other
woreiokosis7£can be used to obtain a TWEAK- bi ndi ngPCT/US2006/019706

anti body. For exanple, the TWEAK protein or a peptide

t hereof can be used as an antigen in a non-human

animal, e.g., a rodent, e.g., a nouse, hanster, or

rat. [0052] In one enbodi nent, the non-human ani nmal

i ncludes at |east _a part of ~a human i nmunogl obul.in
antghody may be replaged mdth af {ea5ta Rogtien 4| aopduggisadledyndtigay only
be écreegaﬂst&?méa ROEDRE rORUSE £ Bl QN HRERAYI GRS 8F such

arge fragnents of the human Ig loci. Using the
CDRslso adtiveat ¢ asstirldnogyizedantibgdnthepbipils focl WBAEe | onall

anti bodi es derived fromthe genes with the desired

SRR, P OB G S o e

varfablereibn thit Sce 1100 i3edfly DB Eed i\ EntEHh DAGIAE wHln dquivalent

96/ 33735., [ 00 l. th nbodi I | .
sl SR O A HBH PR KEPRONPCAN 2h EHRTe ag A anized
antio@ies ARGIrbvieel byEMOrrisoRSTHN ( 78Y) Sdiestei2npun02Zezh7, W ki ef al.

describes an exenplary CDR-grafting nethod that nm bg
(1986 b BioT erlpaspnd @1 i Ry FBo- 8 0856 Hooso el DB Hetoe: H
5,8608s; a%ti %%6%15@%%13 Afli())s ethBHEInOLdd RE1ERESn Mpifating, and

parti’cul ar Ruménanti body may be replaced wth at | east
expegsgtthomabdic acid esnubnaeathagencofoaly or part efdpmympglobein Fv

; | h . i i i .
b AR e U o . B i
arelsf kowhuoaliysz eld]ledhini thosly aid) &r dahmgle, hay Ba\EAkned from a

[0054] Humani zed .anti bodi es can be generated b
by G E BEDURAPRG o et e 6t drro bk ebare
frofPlerMlih&mbrhiind globliN gehes Morditin GRithddic REhIMGcM tThe recombinant
equi val ent sequences from hunmen Fv vari abl e regions. )
DNze greodingriee danized angleatiyroan iheg beglemad indelamprnireigiiegxpression
Va%ge provi ded by Mrrison, S. L. (1985) Science
9:1202-1207, by O et al. (1986) Bi oTechni ques
4:214, and by US 5,585,089; US 5,693, 761; US
[0055593, Hbfan 8nHjn8 58quR08kss, fon dxdu®lé anddiscla@d imhombnson, LA. et

el Ceolati . . .
oL SRR o PRI P P Gl CE B o BB PPt o 17257
24DCHoRHiA, Iofet a9, i) Bio. 7. 7089r8 1abhw] Taglireos ef alofhods)

| east one of a heavy or l.ight chajn. Sources of such
EME(RY 413028 AP The l PASE AR CrsPIONSS 2 SRmprehesivg difgiory of
huﬁﬁﬁg%g odlSHuliR X TR Ere gl effon SR B RS d Uy OIrBndliR ¥R i A1 PRy,

pro I'ng _an anti body "agai nst a[ﬁ){edeterm ned target,
MRS Ceeise for Peeiciatfipgimeering, Cambridge,

a source of human sequence, e.g., for framework regions and CDRs. Consensus human

). These sequences can be used as

framework regions can also be used, e.g., as described in U.S. Pat. No. 6,300,064.

[0056] A non-human TWEAK-binding antibody may also be modified by specific
deletion of human T cell epitopes or “deimmunization” by the methods disclosed in WO
98/52976 and WO 00/34317. Briefly, the heavy and light chain variable regions of an
antibody can be analyzed for peptides that bind to MHC Class II; these peptides represent
potential T-cell epitopes (as defined in WO 98/52976 and WO 00/34317). For detection
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fromgernline i nmunogl obulin genes, or fromsynthetic

constructs. The reconbi nant DNA encodi ng the humani zed
w@nioshays can t hen be cloned into an appropri aP@I/Us2006/019706

expression vector. [0055] Human germl i ne sequences,

for exanple, are disclosed in Tominson, LA et al.

(1992) J. Mol. Biol. 227:776-798; Cook, G P. et al.

(1995) Innunol Today 16: 237- 242 Chothia, D. et a

Mol . Bio. 227:799- 817 Toni son ,

of q%@éﬁ TiekRbePiioPES, AR lEs I A B 35 Bﬂ?/ttfueadmg

canBeObHES afld ﬁ%ﬂ&ﬁﬁﬁ%’ta‘%@se@f hemhe VIHO fclabéiﬂ%ihdmg eptldes can
i mmunhogl obul i n vari abl e regi on sequences (conp ?

be gagrahied &ynotifppresgnt i the Yr@nEdntsegroness, qmr@@"ph@d in WO 98%2976
ancﬁmj VAL 19T hg?etm&lrlfg ﬁﬁl’d 1k oﬂﬁ@ € msctﬁ)g HBlE %?asg AR Gllotypes,

ed as a source uman quence,
ancf ﬂlasmxsnmtar 1gemiab T aeltlepiiopss. Meh’ﬁmsll hmmns ﬂertan@immlbe

ETRTERC VIR CR NI M AR AT

or ]?‘Bfehﬂﬂ)}d 1%y ¥Bislcdrsiao Reid BEskitutiofs. DA faﬁaagpésmwj edtivativef
uman T cel | gltopes or "dei nmmuni zation" by the

subsiHeRRsare rede-0 8 e bt megdps%y,@nmnw%emmw a position
in lﬁﬁﬁa%f%e}xﬁghﬁyﬁléigﬁé%ye ﬁ%eé @Pbe 601 A AR AR BB Qﬁar%fes

an an e ana yzed for peptides that bind
arew«iltlﬁlemaelc acidseneodiap Vi dad Vi epr b%@mstrtpmdebﬁ mnﬂageneSIS or

oti5ips S PRRS b P 5 ORI sttt dfe K lor. A

mu&gemﬁmﬂfe&fabme@ldnﬁ@ce&pﬂftlb&iﬁlﬂly the figed to @Hlmhardﬁ)nstant region, e.g.,

t hreadi n can be applied, and in addition a database
hugen JeCHRf qwangiggtrpgwﬁ ndi ng pepti des can be searched
for notifs present in the VH and VL sequences, as

[008¢FCT | Bednicta¥s, DPétordfAT G call epivfe KA1 3dbBidé resiines Svhiat dré S
bind to ané of the 18 naj or class Il DR allotypes

kneyrion adicled s be mnogaycf%mﬁbaqiy fngtion. Fosiexaspele, poteritial T cell
epig@kgsg}fe' L Shalll Hiakd to%@a]&<FSQH§§ gt %95@%&920@&1&&1 Jéll%ﬁft@l%s can

substitating sna ers of am no aci d residues
ocdun irt fremeverrk atriducs égpwtasy foo ant;ht)dﬁf eiradiing ang bmslmgg |Ghanges to
i,tuti 0SSi

.am i d t
e e e S e
maﬁiﬁ@aﬁ& ité&ﬁil:ﬁy chaiiy vﬁh{ﬂl zlgﬁl witollt the RhEge! W}&é@mﬂ)ld}poﬂeiﬁlal T cell
human gerniine anti bo equences my be
cpi{RES that SHFEIAP SNt RN aaﬁg%se?m&%ﬁ@ bty oui e EORs. Tn
sorRCEASs, SR aRE LA \fohlﬁ REDR iCRE 0BG oﬁﬁ&? Lhahs Qfalk?éhts with and

mut agénesi s or other synthetic” methods (e.g., de novo
withguttthie sibstitigs sen betestegh| lncathasvesessthel substifugipr Foquirad to remove

a pfr;%}'l@% (;'Inceﬁee(gﬁkéﬁgals %P g FCS]t ?@ﬁ?o% &i@lﬂn tﬁe%érﬁ%rk Yhat Hﬁght be

critical for antibody binding. In these cases, Varlants w1th and without this substitution
are tested. Thus, in some cases several variant deimmunized heavy and light chain
variable regions are designed and various heavy/light chain combinations are tested to
identify the optimal deimmunized antibody. The choice of the final deimmunized
antibody can then be made by considering the binding affinity of the different variants in
conjunction with the extent of deimmunization, particularly, the number of potential T
cell epitopes remaining in the variable region. Deimmunization can be used to modify

any antibody, e.g., an antibody that includes a non-human sequence, e.g., a synthetic
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antibpdyt & pasingiantibqdy
lﬁﬂ%ﬁ del g%ﬁgﬁgpd testing chains with and wi t hout

human 1gd@ or kappa constant regions. [0057] In sone
cases, a potential T cell epitope wll include
WO e®bdsms34 whi ch are known or predicted to be | PEDUSZNGE019706

for antibody function. For exanple, potential T cel

epi topes are usually biased towards the CDRs. In

addition, potential T cell epitopes can occur in

framewor k residues inportant for antibody structure

and bi ndi ng. Changes to eI|n1nate these potentla
Ogl@.ﬂﬁﬁo@'h%l@én mgaeflonsl ahedy.qr gpaptbody

ang possi bl e, potential T cell epitopes
t hat overlap the CDRs can be elim nated by
[0038]bst i Qther mﬂbowpshlueamh& atiRedies pansbipebecipgdsForrample,

otn} A A0 ALY B fhe S difnehiGna] Hriler @0k AL anfiBSh! Bitowork

I'S substitution can “be

positias fdt arkfin thirdtedimensian] plokimitubdinding deernriegis, pedl t o

| T _cell
OB EE AT RPIRSOS- £l SORIEC Utk PR B PR

5 6§§3761a8t5'8§@§9', Pbdi19add 6, 40758, T&ﬁﬁé‘st A gmt)sszwemoa@ﬁ

thout this Substitution are tested Thus, in

9: 2@@%%15 sillanosher wmethogris tegmedhThyAeRgdinge a@@/wélﬁ%prqbp@rfpr example,

' \ | e regions are designed and vari ous
ln[ﬁ avyfllgh

‘chain conbinations are tested to identify
the optimal dei nmuni zed anti body. The choice of the
[0089]nal Thei amibodyzed 1miudemiuw@d%¢ regien o, gridd-type Fe region or an

Fe Vglr%?llgﬁa( grlxcn e% gge ck)Jr I'ﬂd]!er}@ter%ﬁ§ S. Iﬁén@ él’{lﬁ&lﬁmgl;ltf {h% Sﬁ]sttant region

njunctiron w t ex

is aﬁeﬂeﬂ}ﬁnglJ matatedNto rpadifyi thel bmpbmps dfvke antitody (0F., ponemde ar
T ce epi top renain in the variab
decrssre SRR RIS B FeARoBiS" GoLire: BoRY ?(Vc §P%8 88 Begyber of

cys?e119r resi@ibs 2EHFdcRRA¥I FiliRtion, BF bHRISmant TaRctoH) EFbr 2R &1t18 Cle
e.g., a synthetlcantlbod a murine antibody other

humanlgFi reenstas negipo e beaneiis asonedr mpge ESiduED G108 Paiets of
a r
resﬁj%;anﬁzalqﬁ EQZn%‘mL&g{ & na a}%agg?&at epgng tgg@ligg?@g{l( gf‘ the heavy

chaiit ther redwdchvn diercdfectae ﬁummm far, Fchreceptor bmdmgmds;pmp@lment

structure of the bod fra work
cct RGO o BRI RO B DG E I D Rt Bed in US.
Pat%twcfsrrs B2NES), ardlBKl6A91T800 QGRIBb dicPBRY blde hsmﬁﬂﬁﬁm thfbaepilize

V0 90/ 07861; U.S. Pat. Nos. 5,693,

theShSvaBle?tQBd betwegs t}@ggo hsaxygé}al;}@ of a%l?an@% ubli,ssuch as
mu??g{ffﬁltthgﬁmgé Ieg o]ngc%:k%GE 9(:1%91'3&91' iR Ye a?‘c @95, @Jghl et?lli (1993)

Is te umaneerin

Mod dawninbkd(: 10508k 8aeplse, e.£.nUS. 80052©Q53§%0@8625

[0060] Affinity Maturation. In one embodiment, an anti-TWEAK antibody is

modified, e.g., by mutagenesis, to provide a pool of modified antibodies. The modified

antibodies are then evaluated to identify one or more antibodies which have altered

functional properties (e.g., improved binding, improved stability, reduced antigenicity, or
increased stability in vivo). In one implementation, display library technology is used to

select or screen the pool of modified antibodies. Higher affinity antibodies are then

21



10

15

20

25

[ 0059] The antibody can include a human Fc region,
e.g., a wld-type Fc region or an Fc region that
WO pwbasiB34 one or nore alterations. I n one enmboRPCTENL006/019706
the constant region is altered, e.g., nmutated, to
nodi fy the properties of the antibody (e.g., to
i ncrease or decrease one or nore of: Fc receptor
bi ndi ng, antibody gl ycosyl ation, the nunber of
cystei ne residues, effector cell function, or
1dermfwé Ifeorrethe seagné fibrsy, o gty vsinghighsr SHRgenqY RRAoFRampetitive
t&hnf4l& @h al¥R used.
bm&mgg%ﬁ%ﬂlﬁ%gdogﬂmgﬂg ag@e%¥% og resi dues 2a?>4 a#ge 237.
Anti bodi es may have nutations in the CH2 region of the
[006Havy Iukeaimplementedensethe musdgerasisds fasgatest tofrpgiens keqwn or
ecept o
ke v b B Blop B o 1 B B R e Bk e
antibbdiss tldaﬁsmxtagmdsm asanUbeﬂlreEiad enthe KBR re§jdd2 4f 82 beawycor light
5,648, 260. . Ant.i bodi es may al so have tions that .
chalgs gb (AR BT CUINT dB B RERD S RRHFEFIFE 1 FEDRacsions
neaf BRAdi e to A em%l PRI otk repiR, f@mmrgt Withis 1o,ns toh®
hinge region of as discl ose n the art (e.
amifngais of 2 GPR un6D8) Lk coverpbanahodicsomyBEctssy casgdbe
' €9, 0093 %0@ Gt
]nnﬁafﬁfg'ogaﬁwfkﬁ%ﬁe enbgglﬁgﬁgwdi antﬁﬁ#ﬁEAK a%tlbody
is nodified, e.g., by nutagenesis, to provide a pog
[0062] nodinfone dmandiitisot irakagerTsts irpEdip ke BB g5 Hmilar to

h I d d
on R RSP SR DS TG B0 s

identifying\vae obinbel gegmlihermqasieds thhidre bintilay (o gdmogdimilar in a
ant i geni ci t

d st ity i
parfralRBReRE) FhS SeAugpiedy 1 ey Pativor b etitligP g
amﬁlgla@ﬁtle\%ﬁ) 26 b6 Shdk REthE 2Rl atddf anbiBedyf, efkkr Mélﬁ@ﬂﬁl% in
H gher affinity antibodies are thenidentified fromthe
corsteinaivn, ¢1i Uitkar §or esaggple, dyuclpi¢ arad Hhghethatkinelpdessrgyengss
encngmg sgﬁggxe%ﬂ %%s%ﬁﬂ%e‘?ﬁhﬂ@mﬁ‘%ﬂoﬂ%g 208, ‘PH ﬁh%a'téﬂrh%tlb(gﬁkeefre

enin used 61] In sone
theh epdlengh)eat,ito rds:ntlfyhm auubwehaénas omasortracvrg @d@domaé germhne

RN MR IOy

actiAt9}. AhdSe @ihBodifHehb aélinasy gdrﬁﬂiﬁe redidagedre stfodoesl 1h&> an isolated
ditected to the CDR regi ons of the heavy or I|ight

antihedy aspassiblfescri bed herein. Further, nutagenesis can
be directed to franework regi ons near or adjacent to

[0 Okg]e ClR%ne %n@)odlrrtéh@ Wehedise@ nQdiSio stsMtihit€ bF iakdryond drihdie
or am no aC| ds of a CDR junction., In the case

gerofling msud@csnnécsa CRR mgione Srsexemplea r@cgeaahm GPRassifys Gabe
froﬁ{,rapgaenfn ine getqgé&% tﬁ?ﬁsmmﬁa&e ., LdsPBES ﬁtt@ RieWafiSble region being

modified. After mutagenesis, activity (e.g., binding or other functional activity) of the

antibody can be evaluated to determine if the germline residue or residues are tolerated.

Similar mutagenesis can be performed in the framework regions.

[0064] Selecting a germline sequence can be performed in different ways. For
example, a germline sequence can be selected if it meets a predetermined criteria for

selectivity or similarity, e.g., at least a certain percentage identity, e.g., at least 75, 80, 85,
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[0062] In one enbodi nent, mnutagenesis is used to nake

an anti body nore simlar to one or nore gerniine
wGeweasses. One exenplary germining nethod caPCT/US2006/019706

include: identifying one or nore germine sequences

that are simlar (e.g., nost simlar in a particular

dat abase) to the sequence of the isolated anti body.

Then rrut ations (at the anmi no aci d level) can be nade

inth sol at ed anti body rement a

9, 9br: ﬂ%»t%o?ﬁ 5By b B3, P99 SN, TEe P dheci oy ppi-human
antiobdy. ?{)1?/ 6 deliali &‘fllblé%?ﬁbﬁl%all’lﬁﬁfgeﬁ 188208] NG $0¥Brnlineal |

pOS’s |ne tations i's made. The nufated
seqamcesb ddltmcaae: ef ChBH and §DR mntl@nlg a simygay geamling §equgfce can

L PR30 A% 1 R RS A0l T i

seqfirick lcaiBeudt sdlectig ondarhaeduened, bonady iachide bgiyg twd germitige
enbodi nent, as man ernline rgsn du rod ced

seqpeRcEs WAt SCRYPEBEPRIHLTAIE §fF HRnpEEE) 801%{066%% R ShE

terRMAOSHHAGN in oMk AESEASAEHANS, MSRIhd o WP T b bethfing/sequences are

I nsert one or nore gerrrilne residues into a CDR

useregy-ote. formpp censapgyis 6cquenge- ger m i ne CDR resi due can be

froma germine sequence that is simlar (e.g., nost

[00r§ru][n ! aﬁﬁotﬁe? eh'BSdﬁ&éhis?lﬁ% %nﬁtﬁﬂfy% tb%'n'ﬂrﬂhﬁ&ijﬂofﬂa%jan A&y

g., binding or other
glyf:cwytaltlom paterlafltel \aitmygl fiofn thh eriginel qwaqu:%lmcmlaéwapmd As
eter [esS]
oy BT Sl oS G 3 MBS
and/ér3ERMR ke bE@bR EycoksPatel sitoe h@aieti it Qlea)ngerahhﬂtihedy. Addition of
sequence, can be perfornmed in fferent, ways. Fs?lr lteri
ElyEsealAGPB Sitk to e e Wlese antbadi s edor plised py altering
therﬁﬁﬁﬁ(fac"i]d RigRERE®S E@d@aﬁﬁ’ [gF}fcbst@cftioﬁ sfi@EorRBAsRS bdqubhadss;Buch
simlarity, e.g., east a certain percentage
techuguesiatewelbkgpwn Jatthep ahshnather rggens ghingiyasing thegmpmbgryof
car?é]hé/d Oal‘:fe m%m’rc]lgsg gl}}t&%ﬁ%%tllgo%%es 9J %38(9[1 0{86&1 ggﬁ{ezé/{n?ég% E@lgﬁh%\é? to
glypevideandrtd ansndapriditesideessdf tiy ardibody. Diesd ﬁle@@dsrhnembscnbed in,

o5 AR e B 53 e T 0 0 A, 23230

ReRB6d] of SRHERShy dfale thbRti 65 Esef orﬁ@@%ntlﬂodﬁgtrﬂla‘y)bem@c@nphshed
simlar 'germ ine sequence can include selectin 9]% éﬂ
L (987 kAreh.

chmeﬁlmqa@mlca%w desgribed én thgartEpkgudgin ghe

that leye
T B L DA g T

al. pk%ﬂ) Meth. Emeyetoh dr3813ﬁfb] Heert-at Udn8at. Nor %869;@46 fona medification
tha& B)ﬁgeg%% 211% {)zgg B%}g ﬂgeebn Cpergwglrn% al'IsEc’ll%age rec%tdr bn?dn];g Elmo%e.

[0066] In one embodiment, an antibody has CDR sequences that differ only
insubstantially from those of P2D10. Insubstantial differences include minor amino acid
changes, such as substitutions of 1 or 2 out of any of typically 5-7 amino acids in the

sequence of a CDR, e.g., a Chothia or Kabat CDR. Typically an amino acid is substituted

by a related amino acid having similar charge, hydrophobic, or stereochemical

characteristics. Such substitutions would be within the ordinary skills of an artisan.

Unlike in CDRs, more substantial changes in structure framework regions (FRs) can be
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[ 0065] hi other enbodi nents, the antibody may be
nodi fied to have an altered gl ycosylation pattern
W@ 2006/13038d tered fromthe original or native  PCT/US2006/019706
gl ycosyl ation pattern). As used in this context,
"al tered" neans having one or nore carbohydrate
noi eti es del eted, and/or having one or nore
gl ycosylation sites added to the original antibody.
Addition of glycosylation sites to the resent
mad; veighout edyerselyi abisehitastherhipding Paerswifs of & lbegiy ap%aemy FRs
inclh € b QordihitbaIE AN it AGHYATRMH By SI 1 €
ofisensus sequences,; sucl’ techniques are well known in
enginharugdertamrfmﬂae&rorhmrdsea)tﬂlau ane ingergianifor prtigen ﬁbletﬁct@ff for
car.bo |et| he ant i I
st By e Do Snene JAB phaleieg e ReGHAELER
chaﬁgﬁg @bé@ﬁiccaimﬁmn@fasicﬂaeﬁmcﬁhﬁglﬁ alvet dncedfectar findaeic sichas Fo

.9., WD 87/0533 and Ap ton (1
reccpRRE bicAE (LREY ot 18 GBSO 195 36 368 -OBiYygah S o)
R tfcIPiRt HRHE fegithlis e
Im”%@%@%gggﬁ%%ﬁgggdg@ﬁ%gﬁ é;s:‘p%{élﬁszgﬂnrgt\f}ggl |y as descri béd
derived.t he art (Haki nuddin et al. (1987) Arch. Bi ochem
Bi ophys 259:52; Edge et al. (1981) Anal. Bi ochem
[00%8 35 e aﬁgdeﬁRkaahfﬁ%%l §§ a%lbe ih gh%%'gl)m Nﬁfuﬁl-le Xrﬂlﬂodles or

for a
in thefbirtiof ftagments bﬁdntﬂmchlee &g FabnF (‘ab \)z:-a Fﬂaiﬁb Iand echyfragments.

r.ovidi ng.a | va blnd t 0g
aafisi e et e ST B A RBPleRin, cd kel o
canfilizéBdor@dh Y SdeN 8.4 $1.8H00&I00 Y9 S @il Daoke etofl. (P2ER)Protein Eng.
I nsubstantial differences include mnor amno acid
9(6hEhdes, such as substitutions of 1 or 2 out of any of
typically 5-7 amno acids in the sequence of a CDR,

[0068]9- - &nﬁimyfpﬁdeéu&ﬁakmﬁnéaaﬁbodﬁwlec‘gaglﬁay’smnampmnwedm&
I's substitufed by a related am no aci d havi ngi( siml

bacmma} efdls, ehg«dE oifishile  Artibodies capalpehg prgduced in ed aryotic ce s. In
one o%‘fnge%ﬁ | & brﬁﬁabflﬁy EJ; Sé&?§{sk Ltk ﬁ?f% geﬁﬁce\ﬁ' subtt & Pichia

e orar mar an aftisa
(seesmrge, mmsteaat (%Olp:ﬂién@&mlmr&tabuﬁlulr@ ESbaﬁfmeuln or
ions (FRs) can bemade w thout adversely affecting
°BVffdi ng properties of an antibody. Changes to FRs
|ncI ude, but are not limted to, humani zing a
[0069N huNRme rafstesd e‘mtaﬂﬁnﬂn,lenaboche@ra pmdiwagl in @xangnalian cells.

framewor k residues that are antige
Ex e R AP AByboSt G Rt £GP g G B C b Hamster

m&ﬁ;{@@ﬂd‘&u&%&dm@dw- b CkEs aeseﬁbéchﬁ Gobtaan Chﬁﬁ@ (15130)

ngi ng specific aim no acid resi dues which

Pras Nl 4mdokt d6TbTT FEHC O D RER FleBb BrBkStch ™
desg ed? Eg{jg@nan e(n:!i%%%l}p (‘]98.’!)%’[”&0} 4592096292 iyrfHoBRR &l lines,

e.g., NSO myeloma cells and SP2 cells, COS cells, and a cell from a transgenic animal,

e.g., a transgenic mammal. For example, the cell is a mammary epithelial cell.

[0070] In addition to the nucleic acid sequence encoding the diversified
immunoglobulin domain, the recombinant expression vectors may carry additional
sequences, such as sequences that regulate replication of the vector in host cells (e.g.,

origins of replication) and selectable marker genes. The selectable marker gene
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| munol ogy 86:319-24), or changing the species from

whi ch the constant region is derived. [0067] The
W@nitbAJMEAK ant i bodi es can be in the form of fRET/US2006/019706

I ength antibodies, or in the formof fragments of

anti bodies, e.g., Fab, F(ab') 2, Fd, dAb, and scFv

fragnents. Additional forms include a protein that

|ncIFQesdadsingIe vari abl e domain, e.g., a canel or

canel i zed domain. See, e.g., U S. 2005-0079574 and
faciliated eeleasionaf hogt eaRIOPH SR g VEHG! h"é?’é“}  ggdied (668 U-S

ti j t ' Y n

pat. {30 1Y, ABEE Ol PETOR)) E0aible, Bofbally TR dferiabR
marRertgehodordfars caistanbs tv dragsy sudiuas 64 B rhysuayoyn tor seghsiiiexate, on

In one e dinment., -the antj i.es (e.g., sckFv's) are
a hOé&ﬁ?‘ég@dﬂn%h%hg Vf/%%rsl?as ?gﬂ 1n£r§§1%e§.s Pi chia (see, )e .g.,
Powers et al. (2001) J Inmunol Methods. 251:123-35),
[00HANS e th an exsmplay chsien fycasbody] GOESFion,m rerrantinast expression

enbodi_ pent ntihodi es are |, d..i . .
LI L TR T M e
into%ﬁa@t}g@Qa}égﬁr][&ﬁicﬁ%ﬁ%gbbm%eﬁﬁmt%s@tﬁfny Wik thel | s)

(including dhfr cells, descrihed jn Ulaub an
recahkindn exreBON Yoeieh. thaeribodnaeayy arg lishyehain genes pge 9ps8 0

o i TP i o, g gy
CMVy apdioeirts andabd likd, sunbisis ad;MV, enigEerp dMFepremples reggigtory
RN PR R T
of tfa%lscirihpiéi%% a1 (RFERY Tap récbibiraht expkdssioh 087@]aldoranitiatDIBFR
O T .
usiﬁs/gglgtetﬂ[)ﬁeﬁ&y e%?ﬁérya ¢h dation ath SR RA GRAs ok hés cells are

uences t regul ate replication of the vector in
cultnositto eBdw for(exprgssiomef e artierly heayyi a@gttha@ﬁ gnd the antibody

. sel ectabl e, mar.ker ) . .
is R0 BRm pEPULRE pOAR s ifir L REUAN BloEpIcktiguos ars pecd
to ptEkOthe hadsmbannt éxpiassidt eedor reesfet the hots.cglls, Belect fiNos .

4,399, 216, 4,634, 66 , ). .
o et b Bl ane iy e guact B SECRASe medium,

Forl &iinpledfifnfe drfiboldibdsan beusdlatésb ity bemamgedphy with a Protein
met hotrexate, on a host cell into which the vector has

A dy@egtcingi eomledavrtrif0071] hi an exenpl ary system for
anti body expression, a reconbi nant expression

[0072] For antibodies that include an Fc domain, the antibody production system
preferably synthesizes antibodies in which the Fc region is glycosylated. For example,
the Fc domain of IgG molecules is glycosylated at asparagine 297 in the CH2 domain.
This asparagine is the site for modification with biantennary-type oligosaccharides. It
has been demonstrated that this glycosylation is required for effector functions mediated
by Fey receptors and complement C1q (Burton and Woof (1992) Adv. Immunol. 51:1-84;
Jefferis et al. (1998) Immunol. Rev. 163:59-76). In one embodiment, the Fc domain is
produced in a mammalian expression system that appropriately glycosylates the residue
corresponding to asparagine 297. The Fc domain or other region of the antibody can also

include other eukaryotic post-translational modifications.
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vect or encodi ng both the anti body heavy chain and the
anti body light chain is introduced into dhfr CHO cells
whooeabsrum phosphat e- nedi at ed transfection. V¥CTUs20061€19706
reconbi nant expression vector, the anti body heavy and
i ght chain genes are each operatively linked to
enhancer/ pronoter regulatory elenents (e.g., derived
from Sv40, CW, adenovirus and the |ike, such as a CW
enhancer/ ADMLP pronoter regul atory el enent or an SV4%
[00EHhanurtibadivs mrpqlmmpduceg by at@psgenicapl) Ferexgmplee U-S.
Pat N @' hég@‘b@b SeQhivkd AREMHb BE éy?gﬁ’es@ifn LR En @RS $n thEammary gland
recombi hant expression vector ano carries a DHFR
of agexmegenivhinatmal. | Aensgene is edrstriétonh that inCridecaiilk-spérafic

have been. transfected wth.th . [ [
progie s WiblTE it Ser i oe inarbot RS 44 Yol scoycpoe for
secletigh STy wER b’]ﬁdaqﬁéd b@efeingleg bﬁshu@k! Itxhnhrgegicltmianﬁhdu@gmms, secreted-
expression of the anti body heavy an i ght chains and
theges therantibestyofiinteregle dihe pREDAdY SR Ve, Burifind: T el o Tor some
mqé%gﬂggggeﬂgﬁgﬁylar.biology techniques are used to
prepare the reconbi nant expression vector, transfect
the host cells, select for transformants, culture the
[00Fdst charactesigatioocover the anti body fromthe cul ture

nedi um. FEaqr .exanpl e, sprme antjbodies can i sol at ed
[00B3] af £ 14 ttl%%?@&ﬁt&l&@?ﬁ@&ﬂﬁl&?‘#ﬁn? %rl&?ae%“ﬁe?‘feyoﬁny spogad .
mefo& AP &t JFatd folowin@Afethods OB AATORBOiRSysishBhzyinicl idkiel

an Fc domain, the antibody production system
Immyrsserbani Assay (RIS A), AduorassendsdpseraneeERgRy frapsfer RRET), x-ray

| Abp S i i ikh ifQNHaprébin ¢
oo USSPl SO ALt i
inhiBitbne omredone activites af PWEAK nan besevialvetediit witfooyr in an animal model

di fication.wih. biantennaryst ol i ' -
B T AR T L
sighi€ieatit effect i irfidaes tias tHemabodynahibhslbnd @dndry abiigties of

receptors and conplenent Clq (Burton and Wof (1992)

T > I nmmunol . 51:1-84; Jefferis et al. (1998) | munol.
Rev. 163:59-76). hi one enbodinent, the Fc domain is
[009610 AU CR G nle R o RIBIR lxh A BHER i £SAlUaTd TYSBIBItidAIf the ability of

appropriately glycosyl ates the residue correspand

ng., .
TWEAK spstiragate@raiyptiompfdLek MMRel, G52, Hrody W&A%TES in
t i hqd . ] h.626-133
aclE BN N PR RS SR B2 15
suigbkasiy condidomsed by a transgenic animal. For exanpl e,
U S. Pat. No. 5,849,992 describes a nmethod of
ressi ng.an_anty.body_in.: ; o
0075 B PR RE AR A5y i PR 3Ry s
TWEKK Yehes stinuthiide thppolifdration of an endothelial cell. See, e.g., U.S. 2003~

0211993 which describes a proliferation assay (as well as other useful assays) as follows:

HVEC are plated in 96-well microtiter plates at subconfluence (4000 cells per well) and
cultured overnight in CS-C Medium without addition of supplier growth supplements.
Media is replaced with complete Media, or with basal media. Cells are cultured in basal
media with or without TWEAK (100 ng/ml), bFGF using a 1/500 to 1/1000 dilution of
bFGF growth supplement (Clonetics) or 1 ng/ml (R&D Systems), VEGF (10 ng/ml) or
combinations of these factors. Where indicated, 10 pg/ml of the antibody being tested or
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pronoter and nucl ei c acids encodi ng the anti body of

interest and a signal sequence for secretion. The mlk
w@ewdusws by fermal es of such transgeni ¢ manmal BCT/US2006/019706

i ncl udes, secretedtherein, the antibody of interest.

The anti body can be purified fromthe mlk, or for

sone applications, used directly. [0074]

Characterization [0075] The binding properties of an

a copirel aibgdstis Hisp R G WU AGIRE (T - i dra oy Girck days
and %f’f&g’udﬂ @M&%ﬁﬁ?ﬁ%ﬁfs%ﬁﬁ@@ﬁy&ﬁ%@& the last 10 hours of

orescence ce Energy Transfer (FRET), Xx- rdg
cultarey StefHoond mdinpetigypan he casvatd/witk a Bid WYEG&

t n
walfie, AR T o Sar i R R T b T RAC B e
conBinakibn SFTWE AR hndWEEF caf indicalie sioit derantibody. is effealivs @t blecking
descri bed herein. Preferably, the antibody has a
TWEAK 3cdivit¥al |y significant effect that indicates that
the anti body inhibits one or nore activities of TWEAK.
[0016]07 6]Sulrface PPastIbARUs GR4Yice (SPRR MTHd1iading ﬁltﬁucﬁiomaﬂ‘a@rétan of

n t f th bilit f TWEAK t
mtelpﬂsb%ng]:;q t:af%gt Q%fg i ’[\Z%@%Kbﬂglpn ge grp@d upEg IIS% %%molecular

mte%m%%@%sgi?fﬁl deEe'c{Sg ﬁo%%g@ﬁﬁé mté%ﬁo?ifggﬁggﬂgé S'\Aﬁuﬂlh?gtgllhbelmg

anyas simyinteomtints. Chengds GOMEmash atath@bmémg@nﬁwl (indigetivapf 2
nti al.uated for,. its
T e G L
surfaéd 4the;c S¥tReal lfhegomeﬂdnSf swHiHe3 pla@ﬁlibn ié%gﬁamh (Si;R)lbie"ﬁha’ ¢Hamgesan
i feration ass s_other usefu
the BB RS RS S T LD 98 TG T R oh o real-
timé }ei%t?(ﬁxs twidR GRS %1641? %?ecﬁl%@ Of)leﬁﬁhé forRSihg W?R' are agkdribed, for

ture overni g di um wi t hout addjtion of

exasmpep i €IS, Qﬂtowphi%lp@loé R@ﬁh@f (19iSerree Plagnysepripgeny erlag;

I .

B3R PR Y Dby Pl Eaaplesrmdb e £t 1oms cur
Opingbmicx., szFGE99$7iOﬁ gmaoﬂhﬁé)fbsmc@/pmﬁ@e by BlA¢oon Ingémigioel AB

gromﬁh su / L4 (R&D
Uyt e aar Rty R bE st AP By cpyats gnd
quahB&tiof ﬁleas\ﬁg’f%ﬁhé &ﬁill@kﬁfﬁﬁﬂdmﬁo&aﬁﬁﬁ Bdnseint (K1, aad kirdetidy

being tested ora control anti €E¥ is al so added Cells
parameteisnisglydingKa enBRgcianithebindingef 1 biomolgoale 1 2jaeeing

proliferation was neasured by pulsing with H Thym di ne
0078t NEpitRet cahQiddYe dBre@iy mapped by assessing the ability of different

antibodies to compete with each other for binding to TWEAK (e.g., human TWEAK,
particularly soluble human TWEAK) using BIAcore chromatographic techniques
(Pharmacia BIAtechnology Handbook, "Epitope Mapping", Section 6.3.2, (May 1994);
see also Johne et al. (1993) J. Immunol. Methods, 160:191-198). Additional general
guidance for evaluating antibodies, e.g., in Western blots and immunoprecipitation
assays, can be found in Antibodies: A Laboratory Manual, ed. by Harlow and Lane, Cold
Spring Harbor press (1988)).
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culture. Cell-bound radioactivity can be neasured wth
a BETAPLATE(tn) (EGXG Wallac, Gaithersburg, Ml.). A
walewsassed i n proliferation nmedi ated by TWEAK oPCT/D§2006/019706
conbi nati on of TWEAK and bFGF can indicate that the
antibody is effective at bl ocking TWEAK activity.
[0078] Surface Plasnon Resonance (SPR). The bi ndi ng
interaction of a protein of interest and a target
(e.g., TWEAK) can be anal yzed using SPR SPR or
[0088] o no [TBAK-Asseciated Disosderng| ysi s (Bl A) detects

i,ospecific i actions i.n real .ti Wit .
oogiper Papnsnp e Aitbofy Bkl e finebdfesHibiisin cap by used
to trdht A VaieBi TigRdelesd) blchAGE a(TWHARa4skoated digordem diongxandetthe
of the BIA chip result in alterations, of th .
antibeshy o be eed ARt BRATIBIY: HEEFE 08 AUQHRTERS Qigqyders in

pati%ﬁgﬁ)g )@&%ell%g g@@ﬂ&% RisBfdeU HxakB1eR bAFIMBMn BN TAMEAK -associated

anges In the refractivity generate a
discalédre oichidk ehemingirad arthwftiscpsogiptéc arthatiigr adylsingspendglitiat i on

. ~O0f real. tine.reactipns bet . i ) o
Lo e APa DEIER D R Soh SRLERY) B
or iMdlamaty mNesitisH , Bililotheéd 4RemRaesiieflarhhe®s) diSerdémtlmt can be
Pl asnons_ Spri nger Ver| ag; .S ol ander and .L,gr bani czky
treateigneiudenapgerhensscRll lggios 8§§:?§H§FCSB’Z%{B’E¥ &gty (1995)
syn@éﬁfe/br%hﬁblit@%ﬁﬁ@?ans, Biy&dene® S8 difoa8) drasuuiitis, Rechexia,
e

resources provi by Bl Acore International AB,
storfitipissidiepath@newanary fibfasisndermeteniyogitis SPrOlyENORES, §8%d t o
. .ovi de . . . ' ' ev8fod 4
R e
synfi@nfseifeicery himmhia diithgx &3 bastd, Wodrdtjvefoolitis, o doiatediorsgvens

a . bionolecule to a. target. [007 it opes can al so be
chrejyi¢ 8'&%“1“9“\‘?&1&@%‘811"6% d’é%%sgs@ldr%m? ﬁél %{Eer[r)'lt]lst y of different

anti bodies to conpete with each other for binding to
[00SMEAK A Quigject whdram rifWEAKdiapaostd oithasr wheslodswht ef thasean

A RS STERACHEEN S e

' ; ) Ihe; anSiCEWRAKOantBBAe c A beAddministered
p“’?@g%ié)g Oejr_Qu ﬁlr%?ﬁ? ﬁgwfﬁe%tg%ﬁnﬁlao: 191 1988"9?@; Adai tonal

alogregran apmbinatiemwish pher aggatlsuZer g | 67918, desqribes

t bl ot s. ' i pitati .
e 3t PRI Tisad DYEAR AT bbb ai AREBY Fi AN RE:
bloc'(sf?fé%s NG thédBe of@LeiBAstionghdrasyh tiie fticemes and times of

988)).[0080] TWEAK- Associated Di sorders [0081]
admaipis AU bstRqsh G PIOFISERS &s? aﬁf{leéﬁﬁqct}{a?fﬁped%‘g E%S%e E‘%‘eﬂ
the RELEiMati6A 0 BE THPEAK blocking agent (with or without the second agent) can

be used as a primary, e.g., first line treatment, or as a secondary treatment, €.g., for

subjects who have an inadequate response to an previously administered therapy (i.e.,a

therapy other than one with a TWEAK blocking agent).

[0083] Rheumatoid Arthritis (RA)

[0084] An anti-TWEAK antibody (such as an antibody described herein) can be used
to treat rheumatoid arthritis and related disorders. Rheumatoid arthritis ("RA") is a
chronic inflammatory disease that causes pain, swelling, stiffness, and loss of function,

primarily in joints. RA frequently begins in the synovium, the membrane that surrounds
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to treat a variety of disorders, such as a

TWEAK- associ at ed di sorder. For exanple, the anti body
we@2amweha3ased to treat inflanmmatory, immune, orPCT/US2006/019706

aut oi nmune di sorders in patients, as well as

neopl asti c di sorders. Exanples of inflamuatory

TWEAK- associ at ed di sorders include rheumatoid

arthritis, psoriatic arthritis, ankyl osing
_spondylitis, inflammatory bowel disease, (incluydin
a joigk erspiang ARIOkEIYY J28 Hn@aet l_aﬁwud;laﬁisggfs%% f,“glﬁg%”r: Tepolyier,,
inﬁftlja{el AN ﬁ{e%r)éuféﬁ&*? {rkd the sﬂ]dvidm hRR B IRLE SbrRtmal

i nflammat ory di sorders at can be treated include
infliramgigorh@res,-syediitifi Sonwqyently] e sprpyium pecopies iflsmped, causing

distress s ronelbronchi Qlitis. ' , ' d
warlgs RS e S Sl i G0l e LhBLEER pkRP R dyed
narﬂod':irﬁgotﬁ& fiigt spaderamd @vsntidllyrdamiaging endreflenyfsnmagomeauses

0 ositis, pon_infecti .scleritis,  chroni .
croS e Rt AP AT P BTS BHERTS (e Cells ot the synovium

srof4RY eﬁbrée%ﬁéﬁﬁaﬁly%aﬁh? PRS{oHBAIAGIOS o ARtk Whd Fesulting in a

EXCEesSs bl asts, uicerafive colitis, noderate to severe
joint Hrabisiswolprs and ptfite thaiPwdnar y di sease, and gi ant cel
arteritis. [0082] A subject who is at risk for,
{ragno ] 8 Rfls tHE8eadi288 HERIOT AN
[00%34 &seﬁAﬁ%ége}g{sstr a%?mgljlw 4 delal oy

admnis an anti - K anti body in an anount

cartélagt dndrboae within the jqimto Thd sursevndingrrayscles.Higamgaigi and tendons that
effect. .The anti.-T K ant.i bod 1N
oo 550 9 BB PR R ST, PO aBAS 0k i
maPSRRPhBre LRSMI1IGA KohS 1ds8 thad arag ldalles ostedpoosis, fneking bones
adm nistering a TWEAKAQI cking agent H@ co.nbjnationt d
fragijetod AMOTRFPIORS B Betii ALl fiese ey ruee bg B ippaimert an

def&r&ﬂﬁé%gdc‘?ﬁeé REA RRAY , Rdeltfhis HHR VR e FRedichlih@edeahe wrists,
adm ni stration can be those that provide, e.

knusylesgietand thelmllgfda foet. dfiae many !ﬂi]@tﬁ apy be mv%;l\;ed,aand even
the \%?1%1“% g%I}SI:t)etr %‘E‘éc\%ﬁ. o %150[&?25%%%%“11 RO\ AGBRIm AW df Al blood

e second agent e used as a primary,
ves€elgcan daigesthelrhateidtnodaltsyentumpsy uiaksr theskinpthdbefien form close to
treatnment, .e.g., for suybj.ects o _have .an i.na uy
theeiSonedhd docal iosTPSRaryE Rn D Srarietprpar AR Le
ankfes! m&@%ﬁ&{t?%thMﬂs@&@eWptaheﬂiaTMﬂ&dﬁéa@@iﬂ the nagaih hymber
[ 0083] eumatoid Arthritis (RA) [0084] An anti- TVWEAK
of igdblagd@glly such as an antibody described herein) can be
used to treat rheunatoid arthritis and rel ated

[00§k$ Or AR R Snc S ERLQIuehbRF biitlidehiSsubtyBls, budlSasFeRITE Oytideome,
I nflammat ory di sease that causes pain, swelling, .
seradghtiveeRs, "chaveicalbBe, plogressies fnskor relapsing RA, and RA with
vasculitis. Some experts classify the disease into type 1 or type 2. Type 1, the less
common form, lasts a few months at most and leaves no permanent disability. Type 2 is
chronic and lasts for years, sometimes for life. RA can also manifest as subcutaneous
theumatoid nodules, visceral nodules, vasculitis causing leg ulcers or mononeuritis
multiplex, pleural or pericardial effusions, lymphadenopathy, Felty's syndrome, Sjogren's
syndrome, and episcleritis. These disease subtypes and also subjects showing one or

more of the above symptoms can be treated using the antibodies described herein.
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primarily in joints. RA frequently begins in the

synovi um the nenbrane that surroundsa joint creating
W@2r031¢4 | ve sac. I n many individual s sufferipgr/ismme019706

RA, | eukocytes infiltrate fromthe circulation into

t he synovi um causi ng conti nuous abnormal inflammation

(e.g., synovitis). Consequently, the synovium becones

i nfl amed, causing warmth, redness, swelling, and pai n.

The collagen in the cartjlage. is graduall destroye
[00&74r r oMgaftbf‘eaSPQ?Efﬁitbys@p‘é?é@tY ¢ lék?élrﬂiﬁf’éll‘le? ‘%‘ﬁ'@i}iary

. HAGEdikdbili

indifR3Rpd 0 L SRR g Bl %éigidgﬁiz‘@?ﬁéﬂi‘e e
indéxh él“lsynmhods iexpirogundiediset] t; adble‘aﬂammrmwewenhﬁ)k nahlgaat n@e of

Ryl oA Ll BT Ry A o

be dgalﬁl@fe&&saﬁamﬁbmmlﬂmj e.Syusing tht noakd ®llagm-indvaed arthrits (mCIA)
estroy the carti ne. w.t hi he joint. The
modgl, (566 &8RPI 8t ’”1 ”ﬁ?ﬁﬁt@?ﬂghgi%&dons t hat

support and stabili ze the joint can becone weak and
[0088)2b!l evih@ipWBckerss mal 1 y. RA al so may cause nore
generalized bone loss that nay | ead to osteoporosis,

[00883Ki nAbamET WE/AHiahbcey ¢surb reapasibedy describest herein) canbe used

fect ai.n, iympairnent.an
o b S S B R T R B 3Ll A gy
dls&fsé @6i i8 dhirAstbrinda biyheflamihsios, anl ness kbf egelikstraths.an d t he
ball of the foot. Oten, many joi nts may be invol ved
and even the spi can, be a ted
0B S5t P S A SRR 2Ll o

chn‘fé%ﬁy Qfisite VRN BRIty 1RSHbAShoén the ﬂﬁ%nosh’d’&FMS U’kﬁSer etal,
skih, that often formclose to the joints

Ann Me@dlfb&&) A @22 b Brieflyy pejindixjdugl wesh shpigal %ﬂﬁéute REs has had
twoga%{agl%s a%d%ﬂu%al' eRfl&eng &?ﬁhgstwowyns Ellﬁ@&l%viﬁeﬁ& dtdné he%fbn

anem crease In e nor mal nunber of
andr;aebchhmabbvmhbesof z{nﬁﬂﬁﬁ]selﬁﬁate esionp s fieite KSrmaashaso b diagnosed

ease_subt ch .as
by ST SRE GRS dnd e el padsr ey O ST Rpipal i or by
comhthadgiofdn Backafichitievitiédee b8 s lebibhsSandtigeclengd dhtidof IgG in
classify the di sease into type 1 or type 2. Type 1,
cergtiyespinad duidormon form lasts a few nonths at nost and
| eaves no pernmanent disability. Type 2 is chronic and

[OObl'?‘]S't S fi@bctivE At SmeROSBhUIIARIS séi8fosts nfdS-beRRatmRd &l §Weral different
mani f est as subcut aneous r heunmat oi d nodul es, vi scer al

wayso dEheésllowxlas palaimefoss erabeiusgsl oEguEn dErEvaessRiARRnL- ¢ [laee
l l ce o
maj nyc a B & usdd ﬁﬂgg' 'ge)iq nng ﬁis%g&'osﬁ%tuse%gl@f g;gbcaran f

enopat y'S syn
exacerbations or MRI (magnetlc resonance imaging). The EDSS is a means to grade
clinical impairment due to MS (Kurtzke (1983) Neurology 33:1444). Eight functional

systems are evaluated for the type and severity of neurologic impairment. Briefly, prior

to treatment, patients are evaluated for impairment in the following systems: pyramidal,
cerebella, brainstem, sensory, bowel and bladder, visual, cerebral, and other. Follow-ups
are conducted at defined intervals. The scale ranges from 0 (normal) to 10 (death due to
MS). A decrease of in EDSS indicates an effective treatment (Kurtzke (1994) 4nn.
Neurol. 36:573-79). '
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syndrone, and episcleritis. These di sease subtypes and
al so subjects showi ng one or nore of the above
W@ 09pt130384 can be treated using the anti bodi es PEBFUS100€€19706
herei n.[0087] RA can be assessed by a variety of
clinical nmeasures. Sone exenplary indicia include the
total Sharp score (TSS), Sharp erosion score, and the
HAQ di sability index. The nethods herei n can be used
to achieve an |nprovenent for &4 ast one of thes
(0094 cuﬁanewl%rﬁéﬂ%qué for Bpliplq seleresys iy ea‘?%‘PFm? K

aut&ﬂ*gﬁtpl%%cé Rhnid @%E) RbuESMEAd, D8, BV HIeRGn 1 Tﬁol@"kt@l" ral

the mouse’ col | agen-i nduced
Imreurtoh (1988 lehrcmy lriﬁQI)eSol:(eé eteal ./ fmmiBpl 4F84p13242393-3401), and

est
T R R T L AR SR D ey TS ogiody
desartithddiRedin ﬁﬁGICtb iHaeRlinkde¢tiinn The anceare ereahehtedofot cleaigcteristic
mul tiple scl osi s ( el ated disorders. MSis a
CrltE‘é?'ﬂor‘gFerWéIW %f%@%}’t‘gﬁ?‘%‘?n? 9% that is characterized
by inflammation and | oss of nyelin sheaths. [0090]
[00D8f | engigoklravi ng M5 may be identified by criteria

establishing a diagnosis of clinically definite M5 as
[0084F i neAn bytiTVEE AKrantbady (suchtal en ditipdy dessribed Meeipperndre used

3: 227

o (et AT P SR SRS el o OB RO 5 Apiggrhagic

strcﬂc}ét(élgkﬁ/lltﬂﬁﬁthg ldstUg; a? m{Bd?Im&)ufs‘) c&ltds bewttmtrbbes ie@ndn ar
clinical evidence O, one Jeslion. a

subjspt @Itéiﬁl(efob?tf‘%fﬁo Enepplayapehodsary aSraned LNt Igypiroke
ag%eﬁgrap\% %%@algﬁaﬁx%‘&%mgoﬁoﬁmeﬂewﬁﬁd&B@els Stroke

I gocl ona ands of in cerebrospinal fluid or by
cardmﬂbasnléited o of leagt twie tram@ate«gpnw berhorshAgifetiioke Grsultipg from
of I
lea efgﬁl gglsolog T]\c{er%q eCI%cJ:ill\%gl lﬁ(?({elf;\{e:ggeelgt) g&j isghe]"}xﬁ[: @?&&S(Qélgﬁlal
iscBeéhhie 306 toSlackoyf Hleo&mmybleﬂomme\&:ﬁtsehzalcald czfufserse]uﬁlmwa’yske
The follomnngle?raneters ca

inc SEDT T SRy SRS PYRRSE AP VY g sgpgne and

hw&&%g: EDSS (extended disability status scale),
appearance of exacerbations or MR (nmagnetic resonance

i magi n The EDSS is a neans to gr.ade clj
[0Q9ﬁbal r g%ﬂte groerally ey anfk@ @%350%1& fefggﬁ by oxygen

}ffﬁra&gﬁ" At se dygﬂ SMRGt TRE&ea SY ﬁl% ®iEn Hatdiey & 4Rb@Eof 186 lack of
e an verity of neurol ogic inpairnent.

bloBd |se;51d1y pr ghérotantage 1src@acdmnmfar<ﬁat1néﬁm9 caned the/mpalments

o B A L A S S A i
reduting 8écond@t @béms thabduilsofiduainal deatl avinups

[0096] Obstruction of a cerebral artery resulting from a thrombus which has built up
on the wall of a brain artery is generally called cerebral thrombosis. In cerebral
embolism, the occlusive material blocking the cerebral artery arises downstream in the
circulation (e.g. an embolus is carried to the cerebral artery from the heart). Because it is
difficult to discern whether a stroke is caused by thrombosis or embolism, the term

thromboembolism is used to cover both these types of stroke. Systemic hypoperfusion
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are conducted at defined intervals. The scal e ranges

fromO (nornmal) to 10 (death due to MS). A decrease of
W0 p00EDBB74 ndi cates an effective treatnent (KurPekES2006/019706

(1994) Ann. Neurol. 36:573-79).[0092] An exenplary

ani mal nodel for nmultiple sclerosis is the

experinmental autoi mmune encephalitis (EAE) nouse

nodel, e.g., as described in Tuohy et al. (J. I|mmunol.

1988) 141: 1126-1130), bel et al .| nmmunal .
mas§ ?1@84% af%@?qm%?%@ﬁ?&%a,se %Pdwlff%ﬁi@ 5?@0§¥%?Wat?ﬁﬂ%ﬁlﬂmb1°°d
' @¢m ni st er ed
P D L b T EAE | nduct i on. The
m ce are evaluated for characteristic criteria to. .
[009@t er usiber, g ?@f-fﬂ%%? aéﬁqubf &an e Pﬁ%’&&ﬁﬁerf%%ﬁg%l_}m@]ﬁflmlé
strc QA RN oY Pk RAL 0 SRS ARk o

escCr I erein) can be used to treat a subject 0
trarisizat isohpetic ateck dTEA)ir isokdjbittngsymptomheioideenbol i ¢ or
henorrhagi c stroke (e.g., within the last 48, 24, 12,

or Uk 3 to prevent a stroke, e.g., in a
[Oogﬂbj eﬁelﬂ] I_lalia)s : {Sr stroke. Exenplary nethods are
[0096)SCT | B ghil-TVHEON aBQB R I8 ad an SitibOlR déseriBedI@REAPLan be used

termfor acute brain damage resulting from di sease of
to tsaberdrevestedusonabrisorlers sugh asancchanieql npwgnalifegmas andast

t in. i * i c e | 11 .
o AL S5 HAIDE 00LRSE) LG v
cordl @fe®l(STNand tiasmhsrbrainstjugk@ Bk efcinmés dfsemodegendatve o

. lack.o | ood. s ) ne. s_t hat.can,cause

sy e pake R A RRRSTATS) oS Rbb AT R BD)

priﬁé(@tlﬁe?apsdweﬁpgﬁ Sprofrefsi¥elhuscalatihtiaphl (PSIoY) ePdrkinsoirh
_hypoxia). [0095] Stroke generally causes neur o{rjﬁé

Disgésst Huritngtan’y Bisgase fHDhan@ Adahsinpsf sdXisesh dEpri8rat 1oN

60/@5‘3‘5'8%‘?Cﬁf7<ﬁ1%r BOURRS - the IRy P @is@ler i0 Bribadly thbhdteridd sy
as’a result of the l'ack of blood supply or other

desttactiogeridsath @ff hemte aellsi agapfmotor newonsegasdss), eftpériatal neurons

treat nents .descri bed herein gan. Ll r
or AT Sl Sl L BTGP AL, L i
ne QGO Pyrkewentsdlideha). cause neuronal death or injury.

[0096] Obstruction of a cerebral artery resulting from

a throgbus which has built up on the wall of a brain
[0190k oy yCanCehoneral 'y call ed cerebral thrombosis hi

[019€f €D eWENRQhd HéBectitrs A TbY Sivobvedti el davelbpraeltiof gt Tedve
cerebral artery arises downstreamjn the )
some types of cancer, e.g., a pancreatic cancer. An anti-TWEAK antibody (such as an

antibody described herein) can be used to treat or prevent cancers (e.g.,
adenocarcinomas) and other neoplastic disorders. See, e.g., “TREATMENT OF
CANCER,” USSN 60/685,465, filed on May 27, 2005.

[0102] Pharmaceutical Compositions

[0103] An anti-TWEAK antibody (such as an antibody described herein) can be

formulated as a pharmaceutical composition for administration to a subject, e.g., to treat a
disorder described herein. Typically, a pharmaceutical composition includes a
pharmaceutically acceptable carrier. As used herein, “pharmaceutically acceptable

carrier” includes any and all solvents, dispersion media, coatings, antibacterial and

32



10

15

20

25

circulation (e.g. an enbolus is carried to the

cerebral artery fromthe heart). Because it is
walpdobiianir4 to di scern whether a stroke i s causedI/bg2006/019706

t hronmbosis or enbolism the termthronboenbolismis

used to cover both these types of stroke. System c

hypoperfusi onmay ari se as a consequence of decreased

bl ood | evel s, reduced hematocrit, |ow bl ood pressure

or inability of the heart to at el
antiEOlFRCHrifHERS B RSP EAK RYTRL a5 AR e
phyglg Raf % tibfe. al" HABRIPYLAGE bdn iRéE@KSpRARRGRAY cal Bl acBptable

one ereof, e.g., to a subject who has
salte«gem mtecwnm saliios 2 bpse addition salt (55¢ e8¢ BeleFl %}VI oft al-1977)

xhihjti nptons of TI A [0098] Neuronal disorders,

66@8% Rﬁq ISS%sl-TV\EAK anti body (such as an anti body
descri bed herein) can be used to treat or prevent

[010dur O r?aﬂanmcwnmfmuuhn &2 welk brtablishdd ama endisdhrthar daseaibed,

and_ neur od erativ orders
e. gn’é’ccl}]%'?f"@a(f:ggz{%%’hgﬁ?nt ‘5 ﬂﬁ%c e 52 sp 'gmw g nﬁddry
Lippmedt), Jﬁﬂ‘lﬁ’arﬁsf&tWﬂklhg (zkmoa)d(msmmj m68|333<g6n82) ArExlaatrpl es of
neur odegener ative disorders include a
Phqrawpéquénglslatysggﬁgpign%q@égrug 8&@ SRS, gm%aﬁ‘lﬂﬁ?% Williams
& WiTkhs uﬁi{sh%g}@dw{lgﬁ : 0883052 Sanfl R (cB) FIERBEOV 6

nuscu ar atr Par ki nson' s Di sease 4
Phdﬂmatemvglzldfxcg?l@tsélasieCC(nH@)aﬁaﬂ@uN@ Heraeiqtio, Ty ek 43Q0) (ISBN:
Ogﬁﬁgs)%a , USSN 60/ 653, 813. In one enbodi nent, the

Qg 1 disorder is primarily characterized by
destruction or death of nerve cells, e.g., of notor
[0108Jur oriEhe(pharmacenticB) corpposiions aiagbe ireuvainty of fobms alhese

inc§3005 8N Rk S5 AR R M S8R ions

(e.2ahjek 1518 Ang i 5618 SElhtionsP), m@]ersfam Gﬁiusbﬁilsﬁﬂn]s tamm,rqmm;d
Its receptors_may be jnvgl ved he devel‘ﬁgﬁe1 E eé@ d
powdass dipesomes ey apesitosighc Bre Pféfege R drReRd; o The e

mo@g tZJHrr][;lm-gM a%ﬁttlllégé}ﬂ:}itlé SMtiRatfoh. aRpRANY BAAYosHRS ForlRsl

can be used to treat or prevent cancers (e.g.,
ageathateswived heroimem?y inathd faomhafiinjactehle asinfesible sdpidass. See,

e.g., "TREATMENT OF CANCER," USSN 60/ 685, 465, filed on

B e
mattgiaky SUbE ds ktRllnen nhlocide) sbdium dibasic phosphate heptahydrate, sod1um

monobasic phosphate, and a stabilizer. It can be provided, for example, in a buffered

solution at a suitable concentration and can be stored at 2-8°C.

[0107] Such compositions can be administered by a parenteral mode (e.g.,
intravenous, subcutaneous, intraperitoneal, or intramuscular injection). The phrases
“parenteral administration” and “administered parenterally” as used herein mean modes
of administration other than enteral and topical administration, usually by injection, and
include, without limitation, intravenous, intramuscular, intraarterial, intrathecal,
intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal,
subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural

and intrasternal injection and infusion.

33



10

15

20

25

fornul ated as a pharmaceutical conposition for

admnistration to a subject, e.g., to treat a disorder
waele®ensidsed herein. Typically, a pharmaceuti cal PCT/US2006/019706

conposition includes a pharnaceutically acceptable

carrier. As used herein, "pharmaceutically acceptable

carrier" includes any and all solvents, dispersion

nmedi a, coati ngs, antibacterial andanti fungal agents,

i sotoni ¢ and absorptign d Ia in ents, and.the lik
01081  dihe compaETRbE AP HIL DRl GiBFion.

11po§cﬁﬂe oPGidAG &R Q@ﬁﬁﬁ@ SikdbEAol Hakie SBRIgeat Bigh dbAcentatibn.

dcid addition salt or a base addition salt (see .
Stemie dnjectdbde spdytiods van beprepdred lqﬂgwqrpox}tmpmpgﬁnt dpscribegidherein in

the W@}ulrgd ?{‘%"B’? ]:J %Pagggolp g%%gg%fﬂj w1¥195ﬂ9‘8r%tégﬁmlﬂaﬁgﬁof 1n§red1ents

urth escri

enuinBra@@NBave) a§ fquired, Relliwedthyfiltetddi steriBzateme eSauachllpy dir;:nersc@ls
of Phar

are p@g@;@? ??I%y’ orzaglgg gg 8% %? Pl n Otretng ﬂntglﬁls{e%wve%icw ghlétl ddiitains
a baEﬁE}fl?ﬁﬁJﬁ th&fhm RS 838 equicd B iR thek¥ditgitd Fed h VIRsY etsdrans ,
7th pincott WIliam & WIkins Publlshers

aboyd gaghe ¢asspRetenile 83BAGY Sor)the prepprrG RS stesile FeciallsanbigRns,

oo RS 5aba5 B A B e

pov?&&ﬁof)diﬁdgaﬂnhsdnb@d Ihememmmssanyl addmondﬁemeedl ingtedieat ﬂr@:l P of
e |nc ude

d
ey P e R e, SHERPF bl U ol il saRbe

mainfirhd, fol Bi@e1e byehaid off chblﬁir@s&clﬁﬂl lektltlﬁm 3))/ the maintenance of
di spersi ons "or suspensi ons, tabl pi | %Pmders

the requiredpwrticla sige e §asetod Fllsé‘%rswi?ﬁ%‘? EY EFé}SF ebsu BN an
Proﬂ)ﬁl gcpgosg bl 6t in?ycﬁa%f&en@n{ﬁggﬁoﬁg caﬁ@@‘bﬁiu%hf #ouPBYy MBRding in the

rap eu Ic appfication pically conpositions for
comﬂmeltmg en hgendﬁmtdfrlm&bmmrn fqreenamnlet imendgsgraatesalts and gelatin.
i njectable or infusible solutions. [0106] In one

[Olgﬁb odi Irq% Blain te&%o@iﬁ‘fehtsé ‘ﬂ@ﬁlﬁl-m;gﬁ%ub Vi R4y ﬁlﬂE}%iied’W;vItH a

materi a uc as So umc orlde sodi um
carﬂd:rhﬂﬁ vadll phna:p kteet contpe ptchigpdstitapid releakeusnchone oentiadled release

phos hat and stabili.zer r d, for
forbuahigh it Aoyt G e R ae e S
Blo‘a%iﬁ%lé Bfo'c@x'ﬂpﬁmﬂe FAPMBE 8 B¢ esdd Aduck a§&ﬁ?yle{1<€)\hﬁ?l] ac8aeh
nposi tions can be adm nistered by a ter gﬁ
poly@mgdrldqsmqlg}mg §01dsqpé]@gﬁnaﬁ%91§hoe§tﬁ{sr grﬁ{ep ché: c1 any
J GBm hiey @l S
melpJh¢ AR ot Bl Bleh Tl R ARA R ILARUS] Blomn. See
e.gLISedaihet @idCorganiedBediegse Drug Delivery Systems, J.R. Robinson, ed.,

Marcel Dekker, Inc., New York (1978).

[0110] An anti-TWEAK antibody can be modified, e.g., with a moiety that improves
its stabilization and/or retention in circulation, e.g., in blood, serum, or other tissues, e.g.,
by at least 1.5, 2, 5, 10, or 50 fold. The modified antibody can be evaluated to assess

whether it can reach sites of inflammation, e.g., joints.

[0111] For example, the anti-TWEAK antibody can be associated with (e.g.,

conjugated to) a polymer, e.g., a substantially non-antigenic polymer, such as a
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of admi nistration other than enteral and topica
adm ni stration, usually by injection, and i ncl ude,
wWOowakosns374 i mtati on, intravenous, intranuscul aPCT/US2006/019706
intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, intradernmal,
intraperitoneal, transtracheal, subcutaneous,
subcuticular, intraarticular, subcapsul ar,

subarachnoi d, intraspinal, epidural and intrasternal
polyalsie ogieana ppivetg eon o oL oBppHuLeRRs s T Vo SuApaty by
wei?]?c.r %kﬁ{e%a%ﬁl S8t Rithbef et 28 Mgt dRngid ; FREAT £5080200 to
I posone, or other ordered structure suitable for
abost 3,009 Relionsitpe abeutHiQ9R te s h?,000 ia¢ 2,080 & ghoat 12,500) can be
I nj ectabl e solutions can be prepared by incorporating
lmeén agent described herein in the required amount in an

appropriate solvent with one or a conbination of
[0112]gr edHoe atande theamsi-EWEAIO watjbody carelp tongugateflép b oiaked splyble

filtered, steri.l.ization ner al | ' rgjons are
Polypen S Eed hﬁéf"PlﬁL‘S Pﬁ%’?’ g 1?1053(7‘3?{’ %ééﬁ?lygfg g’féfﬁogéélc?q her ei n
poliAhfpRrctidens. | Bxanglésdfsudthmllyaas imluis palyatkyiene oxide

di spersi on nedi um and t he reqéired ot her ingredients

homapohmigrpgish ehpeRsFtaYISEe BlER) & EPhoRRRYREARICTSEIN S i |
pol %@?&n&gﬁ {)%1 @ls,?c@?@@frﬁfs‘ t8&e S and ok |cBp b1in6E HRRESTE, provided

ons, erred nmet hods of preparation are

that/the water siybility aditiee Hlodecopolymperyig maindeingd. epddidonsbierddl of
an agent. descri her ei.n pl L j.r
e S S e e
blo&l«ht_ﬁfp@B_ﬁneri&ﬁ}oﬂbfdip&hyléillmﬁldgtoyycﬁ&pmpﬁehﬁf;mbb'meﬁatpl’yﬂfﬁes; A
mai nt ai ned, for ex e, t use of a coating suc
carbemerg and §¥ agchggyor Ergﬁﬂ}eﬁtpg%gﬂsggarg%&t he required )

particle size in the case of dispersion and by the use
[0198] SUrhaeidnhplemBhtationged :alhIWPAKamtibbdyi cahatsbdblceupled to

conpositions can be brougpt about by ing%udiqg.in theh
or gtherissiassostatedrvithylabelion aher agent € ga1508thEE theigpoyligagent such as

| | B ent, tHiPdABkurdation is

o o, B o e ey o
unieeessay e Exaimples af cyptokisrant khemethérepgyitie paents inflade Bpbund

agaj nst_ rapi.d. £ el.eas C . : :
eyl &t iDL b R bAAIER, § fefafidhoid
(e.Eohhyt@isthos yisthe MV 1 Bageagnadadduéhydrybommaiaing degvative of

pol ymers  can be used, such as etSXﬁeﬂﬁ viqﬁlta et ate,
mapgnsBmHYHPFAEene, FUHYALY [artnagyedt Dok iphydugiestosterone,
glu@ﬁdo‘z‘tﬂfo‘d@?ﬁ%&ﬁﬁé taxafél [RRkYiha tdo€aifks; pfbprdidlyl, dxEtphestsyciind

the preparation of such formul ations are patented or
anajegser hdmglogndareof.See, e.g., Sustai ned and Control | ed

Rel ease Drug Delivery Systens, J.R Robinson, ed.

[o1Y4 ¢ el whek BR anti! RFEAKNGWLISY I uEdPii8bmbination with a second agent

(e.g., an anti-TNF-o, antibody or other agent), the two agents can be formulated

separately or together. The agents can be formulated or otherwise used in a
synergistically effective amount. It is also possible to use one or both of the agents in
amounts less than would be used for mono-therapy. For example, the respective

pharmaceutical compositions can be mixed, e.g., just prior to administration, and
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[0110] An anti-TWEAK anti body can be nodified, e.qg.,
Wth a noiety that inproves its stabilization and/or

WO 240ensi3on in circulation, e.g., in blood, serpoy/US006/019706
other tissues, e.g., by at least 1.5, 2, 5, 10, or 50
fold. The nodified anti body can be evaluated to assess
whet her it can reach sites of inflanmtion, e.g.,
joints. [0111] For exanple, the anti-TWEAK anti body

can be aSSOC|ated Wi conj ugat e a ..
adrpigisigt togeihey or cap ae i o FYATAGH: Sar ALlR P%,mw Jiferent
tmsdch as apolyalkylene oxi de or a pol yet hyl ene oxi de.

Sui tabl e polynmers will vary substantially by weight.
Pol ymer s havi ng. nol ecul ar nunber. average wei ghts

[01|151n gi g isralsrposblgtio peRrthes a‘BEﬁK bleclorpyiasais: Hhs2ggfs
ut !
i DA gy e OO S,
orgamit ior TM@amcamlacbd@Jyludam ablel pmtqlm@apqzjldp@uamem)[ that can be

SOI !fjbl cfto aesugwct %P?%?fﬁb? X%L%]@% ociq(f‘lg%gér}ﬂé Q%ologm e.g., a
prcmlh My pgtecelat delrgﬁt oﬂE»eameh &3 00fk D Hor pxdnypterasTWEAK

i ncl ude polyal k S such
bloglgng agsw {1éH énbg@ ms P @g‘ﬁ%‘pﬁ %) F & WF&%@% i géﬂ?l%‘afy
TV\@AK Wﬁfﬂ@%b@fﬁ?%ﬁfér ﬁf&hlﬁﬁﬁ@odl&‘%ﬁkﬁ bides TWBLEKE gkluab dntibodies
bl ock copolyners thereof, provided that the water

thasbind ty TMBAIGR aﬂdéomblﬁcﬁ@n@%%hy TEAKR (ped- rfirdthibgt compete
Wltﬁd g%%ur?a%@ lTW@Ef{% &%llﬁld’fi? ’l;WﬁA'Kd R tﬁ%ﬁﬁtlﬁﬁkﬁfig gef(scrlbed

as pol yoxyet ylene yoxypr opyl ene
hmemmﬁhynabspﬂhuhdhycphamhwﬁﬂmdx@nwopnbm gy dryogtarderdemethods
%Elygﬁtha at.es; carbomers; and branched or
or ‘%%Fvgaccharides. [0113] n some
i npl ement ati ons, the anti-TWEAK anti body can al so be
“uqepplegdm@ngﬁn@ﬁhermﬁse associated with a | abel or
ot her anot her the eutic a t such as a
109391 ot o KheansH TR pho0Y SHhe SIRRIRGRIGA & ShHeHaf 2 Human
su SQ@QEA ef%ﬁ'é?r oftnflRods O b# A PAgpBBations, HRNRMRSSFA Ministration is
anpl es of cytotoxic and chenntherapeutlc agents
on¢ ot inteenoax dlicctioy pwﬁtaauasw), Bubcyanaeusiigieptian, (SC),
1ntr(aggr?togg’a?11§3‘?g oqqgft(r-)c or ﬂ%ﬁ%ﬁ#{" 21‘:&%?%{? *ss1 g%ﬁgﬁﬂ‘&a BRicHiar
delsutey. flytﬂleymo@@nﬁ‘@amnfegal ddmmvﬁﬁaﬁmecamfalsmtanél Begmples of such
m toxantrone, mithranpycin, acti in . .
G R Ak £ R

intta@%A0E trah§itdcAEA] AiBeutich AR GRtkAGticul RBEMOLIEY, sutddthnoid,
purony0|n and analogs or homol ogs thereof.
intraspinal, and epidural and intrasternal injection. In some cases, administration may be

directly to a site of inflammation, e.g., a joint or other inflamed site.

[0118] The route and/or mode of administration of the antibody can also be tailored
for the individual case, e.g., by monitoring the subject, e.g., using tomographic imaging,
neurological exam, and standard parameters associated with the particular disorder, e.g.,

criteria for assessing rheumatoid arthritis.

[0119] The antibody can be administered as a fixed dose, or in a mg/kg dose. The

dose can also be chosen to reduce or avoid production of antibodies against the anti-
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[0114] When the anti-TWEAK anti body is used in

conbi nation wth a second agent (e.g., an anti-TNF-a
w@ebhady4 or ot her agent), the two agents can PEI/US2006/019706

formul ated separately or together. The agents can be

fornmul ated or otherwi se used in a synergistically

effective anount. It is also possible to use one or

both of the agents in amounts | ess than woul d be used

for nono-therapy. For exa t he

TWSHE: FRGOY | DAEL BRIBEIT b AU OBEO TG BE SoRieg respis, o 2

thelﬁf)étﬂirc rEs%oﬁéUUr Ric8nbatatoPial theAPaHIY fest @eﬁeranﬁ,gws&edf tBY anti-
can dm ni st ered separately e.dg., at the sane or

TWEAK emtmiy(an#@@tlomlyraﬂecqqd alggntbpa;»doewg% joyrderte prpyide 2
s BT N0 ) AR BRI P or cxaffRbnc I e Lot 1
100(mg/gg,, 0.54180 tngd«gg amgtkg+100mog/ha . &2 0roigda 04 ;10mglkej @ 1-10
h
mefii ol OB o e

bl ocki ng agent is a bi ol ogic, a protein having a
[0120) ec ubeyags\eiiffvkmi “Hetddae’ &- u’Q&DhéfEla refemrto @hmlqzdllg disarete

gt DS ST P A B, G YRR L 2

{ Lelde A
5 S B i

effqceingpssociation withtthe reguirprbpharmpacntiond carrigy ndppaionallydr- R
ass%matlo?l %1%1 P]% ofrr ;r \Q%I(Sm %? uitg)r 3¢ 3%'&% eéﬂ/él Alternatively,

erel nmrcan a
or iphddinian,ah¢ amtibbdy mapbs ladmumtered gia coinmustlam@zsmjl met hods
or met hod descri bed herein. [0116] Adm nistration

[01%9]:5%;]] F T’;\l){}]éAK K a otsga QO a%i%ﬁ%lgt%re%d% n Efz{ferrg)qlc iflterval

oveiatpBa6s of ﬂr_rﬁé (acRyse P Irleatﬁﬁhﬂ) @tliﬁ'lmehhlre enmmlﬁtsmﬁt least 2 doses 3

dmnlstratlon on f:
RS ST HRAENC T TR R R

weékn bf ?ﬁ?é'ré 19 %3&1&/%1&1&&3@ n¥nthlPtd ANeS 6sth@dén ABHUEC kd PNwedks,
ossible to use intra-articul ar deliver

pre@lrarléy bemf@els2 tst 8 paelsnmeredirelgehlyHheiveanabent Tigry ‘ﬁF%‘é g even
molref’frd {agﬂéa % a§c§1t Qf 5,9 %hve]@ﬁsd eﬁac{o'i]gh p]@a}{ 1nllﬂii151?c%rtﬁ@5ds§ée and

. I nttdcapsu I'ntraor
timiiy requieedcto aﬁ'ectivalyrtﬁedea mbquct timchundst e.g¢ Heakyerity of the disease or

183@ glg % i cul %}I‘a , I'Oil 1_2: o&ﬁgbte'fpg }fs'reavgwa?rggf,%ﬁeﬁfﬂa*he%ﬁ‘&ml health and/or

agd Jﬁtﬁeg%jﬁcﬂ %hd bihkEdikdasdy. présentS WIBre6RE Afcatrdéhtionh Siilijédt waih a
therapeutically effective amount of a compound can include a single treatment or,
preferably, can include a series of treatments. Animal models can also be used to

determine a useful dose, e.g., an initial dose or a regimen.

[0122] If a subject is at risk for developing an inflammatory disorder or other
disorder described herein, the antibody can be administered before the full onset of the
disorder, e.g., as a preventative measure. The duration of such preventative treatment can
be a single dosage of the antibody or the treatment may continue (e.g., multiple dosages).

For example, a subject at risk for the disorder or who has a predisposition for the disorder
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directly to a site of inflammtion, e.g., ajoint or
other inflaned site. [0118] The route and/or node of
w@eiwonssr4 ati on of the anti body can al so be tardDUSH06/019706
for the individual case, e.g., by nonitoring the
subj ect, e.g., using tonographic inmaging, neurol ogica
exam and standard paraneters associated with the
particul ar disorder, e.g., criteria for assessing
rheumatoid arthrjtis, [0119] The anti body can be
mayberirpated with theaatibods; fopdpygoBeeks.gponths, g7 AisRRGE §Q 8 toevent
reduce or avoi d production
1heq$£§%fﬁgm§k§§nggalnst t égantlTwEAK anti body. Dosage
regi mens are adjusted to prOV|de t he desired response,
[0123]g. /éphw@raagémh compesigemsay dcludedo srpgntsally eftective
n
oun i B e 5 B bl T Pl O3B0 o4 (rlned based
on ﬂnseﬂ“efctmfdrwhelmlmstemd@gemaorahscdmptanatomlwffeuwé ageyeif moge than
bi oavai | abl e_quantit For exanm es in the
one agghs ppcdo  hiaRea g Srect V6 SIS By o84 By o VG
accHEililj@to Rtrs 40ch i /tkdisddsd stdte, 458/ deg, ardrwelghk@f ﬂﬁ/lhdjvﬂaﬁn and
be adni ni stered. Ot her doses can al so be.y fi 0120]
the pbidisgel the Femp@mehieelici g desiedissRonsa ! he E’d‘“ﬁi‘f tefers

am%l?orﬂ Sdfcaﬂbehéf ofik ﬁﬁ&%@xepdf{l}hét@r &%&ﬂeﬁ%aﬁ%m BRAtELsY o HOSAPESM of

e Su ects to be treated each unit contains a
theplisodist. eArthﬂelwbuqqdlyt ciffeytivsf anacomnt selsoomp uwhich ahy: taxig @d

ook SRR SRR L oty b

effedg]l optionally in association MAth the ot her agent.
Single or nultiple dosages nay be given.

ernati.vel r in.addition, the antibody may be
""%6L1 §F@Q§éé9#§§égggﬁﬁ§gus i nfusion. [0121] A
[01@5} i - T%a@dﬂhbé) QehipSkIEEhs G ilkBudedie amitiSTWEAK agtit@dy cad be
periodic interval over a period of tjnge %a course of

admm@éﬁr%mtyl aguepcakdevine. (The dadehsmaiesigned with feapurefpugh as 3
poﬁa%ﬁ\’lft? rocr?mdt c?fatm]eost&fgg@ d &se BPH& s0 $hd it-caR BE Bsddlin kMdefRncy

or a Ut one to four tines per vveek or
s1t1pneﬁse ea&h Iby aweakhlys?d $wbjestdal byy emmgﬁnlqy persenngl in thefield, removed

ﬁom\fﬁgarl] ff%crl ICB ragq 8&81;01}1 aei‘ £ 1%% ht% l&'g%f? S#Wﬁaﬂﬂg tgo ge or

mofYRFusigs Corffoeing Ijoﬂkrhjacétﬂfcalqbéwitatfbns that imclude mH‘SVEAK
Factors that n%y i nfl uence the dosage .and '

antibogti 318 §2R Be &Y qd\r% ASHeF @ag OTRQU HTE 8pses; ohtiRsdgbody. The
deﬁcegcan b%%rtl?e?\é@ﬁﬁ E) ggﬁlgéﬁfﬁé&ﬁgeﬁiﬂ 88! 4R bnti-TNF-a.

ormul at | on, very, previous treatments,
antidoey gether @5l a shn@é pliamaacHuUcal agepoditionthatsaldy) inelndesghel anti-

T@%ﬁ@&?f)%&ytaqigg cg Ee%gr%e ph':\;l/lpnrlzﬁ:gl\l/t?cral cgngl?oas}t{'r%g.t of a

[0126] For example, the pharmaceutical composition can be administered with a
needleless hypodermic injection device, such as the devices disclosed in US 5,399,163;
5,383,851; 5,312,335; 5,064,413; 4,941,880; 4,790,824; or 4,596,556. Examples of well-
known implants and modules include: US 4,487,603, which discloses an implantable
micro-infusion pump for dispensing medication at a controlled rate; US 4,486,194, which

discloses a therapeutic device for administering medicants through the skin; US
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t herapeutically effective anmount of a conpound can
include a single treatnent or, preferably, can include
w@2®ensmws4 of treatnents. Aninmal nodel s can al SBCDHES208€€19706
to determ ne a useful dose, e.g., an initial dose or a
regimen. [0122] If a subject is at risk for devel opi ng
an inflammatory di sorder or other disorder described
herein, the antibody can be admi nistered before the

ful.L.,onset .of the di.sorder revent tive
444085, SR g loniy reg oo BsionspovaR B REEE Rsdieniier
pre6Rs inl¥esiéh fitd) ylses, Wsmewﬁfchfdhelo@@std mfaweqrovd ilﬁq)lantable infusion

treat ment may cont i nue SI e dosages). For

ap@k@éﬁ%ﬁ% COT4ngRis; dieg dﬂxvem éJiS 4, 6}9 lc%e jchdisglosesan aspotindus
delf; ﬁp&ynﬁ il PG Bél% 91 %R&gﬁt%% 414 H discl
et ﬁeg}; nti bo glf ldéi)i S S mont ,ﬂpﬁgr Z%gé}]@sve%\? S sécooses
an agnotis Cbugddmeryt éryetem sl‘da@eqthefrrd@mccﬂc uuplamtﬂgiehvery systems, and
0123] A pharmaceutical conposition may

nuﬁﬂgf hgqg?w rapeutically effective anmount” of an

agent described herein. Such effective anbunts can be
[01281 er nAnedti{TA¥RAK cmtibdty wfibe ptovdx[edtihle kigd i nﬂlsetrelvceldinent the

..agen r the. conbj natori al ct .of.a

wie et 23 cymiriney Bl DRl ot ik it R e s THEAK

antwm?: andepuaﬁhll@rQEﬂhfdetl(ﬁiaﬁfhatéﬁﬁlv BeGRfofth AHnhPmAREAIAS be
such as the disease state sex, and wei ght of the

descHBIYg, Hshpctionplgmerketing py qﬂbg‘f ot ha hpeLRdhe Bedpdyi ¢
des%ng?cis hdr§ aﬁ@’ﬁﬂ?@ afe (? fiihd ggen{sqgll t‘l’llalq tic bendit:
anelloration o at east  one di so er par aneter or

anelioration of at |east one synptom of the disorder.
[0128} her bpwanibeditnsnt.ehe kit pisy énc mﬁecpgd agenbioy ﬁr@aﬁlrrg an

in’r'}l\,n mat%riy{a?sgﬁ(i) Xi gg ga[r?t d tlgﬁge 1boﬁ Ctee?(ggf t tllncludes a

ﬁrd@ ea@hiheid thht BhfaBg bSompbsidy] thiemtioes tﬁ@shthEEAIo lantibody, and a
Therapy [0125] Pharmaceutical conpositions that

SeqoﬂéP%@n?ﬂbaté?ﬂlﬁlde?m@%ﬂtaﬁ%dy can be adnini stered
with a nmedical device. The device can designed with

[0129Pt UT €he MiSithaBendP BiatcdRl bf thy kitd R hRAREMAY6®. In one
storage, and ease of use so that it can be used in

embpdimgain i igformationaligaterdalgan ingindg mnfeﬁm‘t@mrﬁ*bautgaa%}l@eﬁlm efrthe
cmﬁ% d.?lgglﬁ‘lgg Xﬁ @@%ﬁtq{f’% O{é.{fcf ctﬂal 1 afttlJne oY %F 11%%% batch or

es and eQU|pnen
prodestionssite auformatilou,dam,d se fg:th Iorvae embpdinent; dwsnfmgmatﬁml material

t | i t | ude
rel iy P GRAR AT DR L bR B Bhtogor el P B dpse
doape fin, BPmeddist ddm@gisiesioal(e.the dagy, d&xagy forthhér mode of

administration described herein), to treat a subject who has had or who is at risk for an

inflammatory disorder, or other disorder described herein. The information can be
provided in a variety of formats, include printed text, computer readable material, video
recording, or audio recording, or information that provides a link or address to

substantive material, €.g., on the internet.

[0130] In addition to the antibody, the composition in the kit can include other
ingredients, such as a solvent or buffer, a stabilizer, or a preservative. The antibody can

be provided in any form, e.g., liquid, dried or lyophilized form, preferably substantially
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device can be further configured to adm ni ster a

second agent, e.g., an anti-TNF-a anti body, either as
w@2®ong(l3e4 phar maceut i cal conposition that al soPCTNUb20d€619706

the anti- TWEAK anti body or as two separate

pharmaceuti cal conpositions. [0126] For exanple, the

phar maceuti cal conposition can be admnistered with a

needl el ess hypoderm c injection device, such as the

purg %%cly gre %g%le Sg‘ll}gg ilge@l_‘ggn ggregggagﬁgém azﬂlqgigg 803&2%)?1,1’@@ liquid solution
prefereﬁb%ls%%gs@ﬁ@ RRLESn. Ofvh¥eite kBN arle FRIEAYdSs Arighcpsli], €S

i ncl ude: 603, which discl oses an i | ant abl e
recemsgibusion genaselisris bmmﬁ addition;of p swiablrysoksat. cBhe sofveat, eg., sterile
ich discloses a
Wa%ﬁ@ﬁ%%%%ﬁ%%0§%§Fg2§?émé§%ﬁﬁgﬁ§g%¢|ng medi cants t hrough
the skin; US4, 447,233, which discloses a nedication
[0134K usi Bie lpum ihgndedeieiov ardre gontaitire atrltmcmpoaltlpn eti se
sion rate: US 4. 447 224
corfisiif ot e hehenalt €5 sMdEHedl, T P &Rty scparate
cor@&ifidrh,liNId& s O ctgnphetnieviesriys thb/BompdsdRonl @, infohrhational material. For
dlﬁcloses an,_osnotic drug dellve%B,s sten]haviaﬁh
example, itheGPRMositior 63HRE qomaiTed. In 3 Rgtt /%1y andEhe:

mf&Pnfa%ﬂg %fat&fal Qeﬁmétdoﬁtaﬁ{eklgn gﬁialst’{ceﬂé’ev%)b?bﬁiﬁbt NaRyept her
devi ces, iInplants, del |ver¥¢s ystens, and nodul es are

emh¢@meﬁadhmsepp@1€2dqmmﬁs efithe kirprementained mﬂh}n einglgeundivided
con?gl?era(ii*‘gg % aalpii: eﬁ?n{})osﬁ&? éssér@&g{egg% Bgtttltg ev1]§1| éeucﬁjaﬁqlas
attdched theheto thha mfanmtatmffa\l\ﬂ#fermh ini the diyrm afiredlaloght [rosmﬂld qmb(dd}iments,
nf.or.mat i onal terlal The mat i.onal teri.al can
thef B I OLY CF o PR PO RAM T RLPRUEHG ‘8PP BUtRme SAeor
mobBuBf dRhgd ahs (el af ®Sadedotth destEibEDEGciPSh Rstsharei n
and/ or t%e use of the agents for therapeutic benefit.

corigngg Farhinclife @ apBbinA Uit dpsage; £-2ap #Bit that Inglndes both the anti-
TWAERR QA hd HRIseldBAELAC gnlﬂ DdRETBLSI YorlSipileine it
nti - For exanpl e, Kit

1nclude$ aplesliyy 6f sysingesomnpuiless foit mtcets,dmswr parks, cn:cqut;@l dgvines,

that includes .t d and
o2 SRR A A rn AR S RRRRt L ERG  AREKa s B BERA fap beair
tightWetefpiédfea g, impdr@eatad tocdhahfhes ik iofshirs onetapbiativi)pahd/er light-

its form In one enbodiment, the informtiona
tightat eri al can include information about producti on of

t he conpound, nol ecul ar wei ght of the conpound,
[01@@{10 ettt Otionsliy BcRleLxX@vicd suftsble R agMimétrapibRdBHei On

si

e information, and so forth. In aone enbodinent, the
corhpdsgiotat-EoA gynr;@tog pthsr suitable delivery device. The device can be provided

pre-loaded with one or both of the agents or can be empty, but suitable for loading.

[0133] Targetting TWEAK-expressing cells
[0134] The anti-TWEAK antibodies described herein can be used to target a payload

to a TWEAK -expressing cell or to a tissue or other structure associated with TWEAK.
For example, the antibodies can be attached to a virus or virus like particle that can
deliver an exogenous gene (e.g., for gene therapy) or to a liposome, e.g., a liposome that

encapsulates a therapeutic agent or exogenous gene. An exemplary method for using an
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relates to nethods of adm nistering the anti-TWEAK

anti body, e.g., in a suitable dose, dosage form or
woreae/180374dm ni stration (e.g., a dose, dosage POY/D$2006/019706

node of admi nistration described herein), to treat a

subj ect who has had or who is at risk for an

i nfl ammatory di sorder, or other disorder described

herein. The information can be provided in a variety

st e igis e Ao A oE Bes RafLAgad S 0A

(1989 8- 9®@OLIDR3 L Bad alky, @\bl, AREr Gehd Tier QROBGEEBSTO &l Hum Gene
substantive naterial, e. g., on the internet. [0130] In

Thesd@094)0h9: 18411944 ant | body, the conposition in the kit
can include other ingredients, such as a solvent or

[0135f f € ThPardil PRIFAZ 8bs 0OthisAnRnESE ﬁl\@talsu ®e althted W mﬁgmes
can be provided in any form e. liquid, dried

coﬂtfympe ltheraptufio pgant pichfagp amrgotb@maﬁ egelty. y‘}athbm&wd?fo r
antii% 103 o rpo\é\{)llﬁn Jltnhg Qltn 11 | g%?%ﬁ%’ krgo%mrgssﬁém%%ﬁ%m such as

het&ﬁbiﬁﬁﬂoﬂﬁnal\dh&@-hhﬁﬁg agmtﬂ &aﬂfa&e peaawiidely vasd t@ cduple cﬂoxms or

REE AR RN I A
hp&HHeﬂ:an B‘ead&c&ﬁfalhs%%ﬁélf{g e c%@lﬂ«ﬁ*&@dﬁr@ct&@ €rokd- ﬁnklﬁ%ﬂeaéént 4-
The kit can include one or nore containers fo

(4-walepeidpphens)) butysis pid Svdiagids (WBHER (Rrzaynen & ah §EI2 J el
{ y

Bw%g%? a@%g%ébﬂ? RES 37 : 29 r b%lgg O %‘ﬂgt éﬁ%bgléécs‘:cﬁ% also be prepared

by eelifkaswh inthcgls dSeené orIDEB8j2d &,élZI siptstin etlal. (FRRS) Exearplad, Acad.

s SSRGS B SOPL P el g e Yo 7w,

4,489 04 Rhies544)545)pl asti c sl eeve or packet hi other
enbodi ments, the separate elenents of the kit are
contained within a single, undivided container. For
exanpl e, the conposition is contained in a bottle,
[013ph  oPiaggesticdses hat has attached thereto the
[01*32]‘00 r "RbfaveEARBIEbbdEs dafl bte hiedfiA rarﬂlé%fnoﬁlcl AQRbd F¥r dSRERg the
odi nents, the kit includes a plurality (e.g., a
prepaack pf @TW%KWZdum (eegornt biplogics], sampleh sushras HpswienkjoRAYR O
re uni.t
v REEE, BVl Ry A RpTRe i xS AR of S BR AR AR G
TWEXK ian@liddiss cambé adiomidstpeed ®©. agsubjeat tu mlletectTlWEHI@withnhehe

subgé:%hFérhq%alng | ‘_gale ragvﬁqﬁé{?c?%{)g %g%e@%gg%\p Seﬁ/@ﬂ%‘ ?egt%glte’label ora

radidlﬂieyd?ﬁe ﬁbﬂcﬂé’aﬁ'ﬁeteyalﬁﬁte&ﬁiihﬁﬂ ﬁféansafﬁp&%t&ﬁmgfﬂ% detectable label.
packets, blister packs, or nedical devices

ach
Forexamalonthegubjessi cap be scantst ey albpte lasrtizagion of thvwefq bdy within
the%ﬂf)}te&! 29! éxa?ﬁple, B gﬁ'b}eét is "ﬁﬂaéeﬁ, 9};[ by NMR or other tomographic

means.

[0138] Examples of labels useful for diagnostic imaging include radiolabels such as
131y lp, 1237 99mp, 32p 33p 1257 3H, *C, and '®*Rh, fluorescent labels such as
fluorescein and rhodamine, nuclear magnetic resonance active labels, positron emitting
isotopes detectable by a positron emission tomography (“PET”) scanner,

chemiluminescers such as luciferin, and enzymatic markers such as peroxidase or
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tight, waterproof (e.g., inperneable to changes in

noi sture or evaporation), and/or lighttight. [0132]
wab@ek3w37opti onal Iy includes a device suitabl er€dDUS2006/019706

adm ni stration of the conposition, e.g., a syringe or

ot her suitable delivery device. The device can be

provi ded pre-|loaded with one or both of the agents or

can be enpty, but suitable for |oading. [0133]

phophatSen SR T SRLAP SEhe s erw deret BBl tyobarvaee

dett@bOfbbes, PaydIQast dnfpleyed WEAK pfdih BESId@n Ge ldbeRid with dich
tissue or other structure associated with TWEAK. For

reagedpiias knqyen tephmigies B XamplsesestWenspleandiMeages (1933 or
Ra%lz‘ofﬂz‘rﬁut&du%&gzﬂé‘ bhé ﬁbzﬁomnoﬁéfbﬂeﬂsé’\%r REwS Y ?M%n%@?

g., for gene therapy) osone, e.(g.

reljtingde theradinbelanprefpstbliessing Qdcémaepgbt(l%%é@@m Emzymol 121:
goS¥pgenous gene. An exenpl ary method for using

ananti body to target a virus is described in Roux et

al. (1989) Proc Natl Acad Sci USA (1989) 86:9079-9083.
[0189]3 al The subjapt can(her imaged inlvies usiﬁgﬂﬁﬁ\)n tocliBques sahchs HUM

4 Titer.. 2004% 15:1034-1044. 013]&5%l The ant | SV\EAK
ra &5‘%“’]8? TRIUNG WY Bof SHETE SPOEI9E ST REARgOFaPhy- Sece.e.
A RIBQERERS: A1QNDaYdMphend ih PENiBO®InhpirRI EWonSdMsHul AitiBodies for

chenot herapeutl c agents. Attachnent of antibodies to

Carzq:e'b dXetqetion ﬁ@g’,ﬂb@a@@ &%BP@W@H“@}/ @ﬁg‘,) PRAOASS (Academic Press
19§§I)°§&§fe{ﬂaﬂ{$élgga RN eﬁjdﬁg@tnakﬁaa Qa%&@g%ﬁb%mh’%}iéﬁ éc%ﬁk uch as

0SS g ‘agents l'y used
destgnapddeP et X lavsted rat Bhoekdptvier Natienr Lebarglont, sant be mqrtlw\dmh the
fqr, targeted de Lyeny, ko exa conj ugation to
radfoﬁ%bgggrﬁggposétﬁmgé §Ccorrp isR dusi 29 t he
carbohydrate-directed cross-1linking reagent 4-
[0140} mal BIRE Goﬂinmt;ﬁl@entsuﬂ\&ag’netuakés@nmpd dmzgide (WRPBides NMR to

unes t al 1992). .J. chem Abs
Vls§§‘1;ze Binaj fe ﬁ%&ﬁé@% ﬁ%‘ﬂ?‘i‘ﬁ I%Pﬁefalﬁg | REQENOA ‘E%F%‘l?s
treRAG bRdsuR¥erye MR 020 BE ugBatwia et fa8Rective thhceldom ounds for
3,218, 121 Epstein et al. (1985) Proc. Natl

obwgys benefit. ' Some Y tehniques,arg gmémaﬁzed in £88¢)2 rSH)Cé\ Gperally,
thefifiémnadt KelaPft e ffoiitne ncbS T Infl 2. @ Rbotonein,
differdnit bmdroasneu‘ans beed s geherate an diaggnbewieverntbeseatifféronces can be
pf..a: TVEAK, in vit 9.,
s oot O Be FEEGER G iTaEbe. bilopsy) or i n vivo
(e.g

.g., invivo imaging in a subject). For exanple,
[Olhlllhan Dhe édiffenteésvie theshiretaxati@antiine constants can be enhanced by

contrast agents. Examples of such contrast agents include a number of magnetic agents,
paramagnetic agents (which primarily alter T1) and ferromagnetic or superparamagnetic
agents (which primarily alter T2 response). Chelates (e.g., EDTA, DTPA and NTA
chelates) can be used to attach (and reduce toxicity) of some paramagnetic substances
(e.g., Fe*", Mn®*, Gd**). Other agents can be in the form of particles, e.g., less than 10
pm to about 10 nm in diameter). Particles can have ferromagnetic, anti-ferromagnetic or
superparamagnetic properties. Particles can include, e.g., magnetite (Fe;Os), y-Fe O3,

ferrites, and other magnetic mineral compounds of transition elements. Magnetic
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TWEAK anti bodi es can be adm nistered to a subject to

detect TWEAK within the subject. For exanple, the
w@ebhadys can be | abeled, e.g., with an VR dePeruste&019706

| abel or a radiol abel. The subject can be eval uated

using a nmeans for detecting the detectable |abel. For

exanpl e, the subject can be scanned to eval uate

| ocal i zation of the antibody w thi n t he subj ect. For

AL s eRh Aot e it Sut s M

mafefinl. ATRGdAFESetic mrmgcamﬁblu&esyhamle babhstlisl §¢l§i1|ﬁ61@5(such as
1311, 111In, 1231, 99nilc, 3@5 33P, 1251, 3H, 14C, and
sephare Rt dexirano fexdiin slarthA9d e Bk@h as f1 uorescein and

rhodam ne, nucl ear magneti c resonance active | abels,

[01R2P1 t I'PDRe £ALTWHAK hRPoORS Sarfl@iShd labdled With @n RRdatih® Broup
em ssi on tonogr aprPymPET ) scanner, chem | um nescers
n

condajpme e NMER-acdive Ak of sadhaioms masmudhsas (1)
subgﬁhg%ﬂe}f@ﬁ Eﬁagﬁﬁﬁﬁ&a%?ﬁuorﬁge Urdnd ARUR m?%‘oﬁ%e R4, thus,

S 1 sot opes tectabl'e by short-rangé
subdanedtyoall ﬂuanime&pntemmgaiosmobmdsanpNWctw'Eh ai) pnnamy@hmmcally

i b b k
ooty SR aL e iseafomeh Vel Gk ARy sty B SDy
avanablie @t raARely T8§ico8, @ﬁqllﬁwnglﬂﬁenﬁaémej@mndﬂ@e\beef found
New York for techniques relating to the radjol abeljng

meélpalbh%qcae}able Sore RS UGS S pegilergmptegpr ethEF?z‘v%Fd to
carélzc\]lxg el ng g léﬂ%}ég]acéﬁﬁ&l@ UREGerfifiitn & ch LBRFB inckBation, a

chni ques such as radionucl ear
wheledody MR1s cargied oyf. using aganpmaivasnshas one efithessidgeeribed by

Pyke%er@%% %den ]S iC Eine%%nr %/ﬁi ’% ??[oalgwqq anoﬁ}%n %e TWEAK distribution.

ody
Ant i bod| es for Cancer Detection and W er apy, R. W
[0183] dwi I sbthet as,pec(telrlis d)splopxpe 6BWBES @ Ancdlcehfior dReatmg the presence

%@%Nter at vez/ pgo g i1sslontransga "

TohSPIRIG Ao (CgichPqleirakTagipke U RSSO P 8‘31"1’ e

biopy)BTROK mebiRldicanBé uded® ﬂﬁgﬂdsh! a disdRddpes. ¢l satintgieell-
the radi ol abel emts, positrons (e.g 11C 18F, 150

assg¢iated gmprde{ O’Iilzm}letm inglydes: é%f:m}j@:‘éwg§he q@g‘g);lfeqr aCcontrol sample
witReRCNRBREATR G M df;MBl it M Bfrat %hte QaMpI%lfé‘xl thé ErebéHc@ bpal

eatures of |1ving subject, and is useful
TWEAG oS By d@iﬁcaglgdemrsitlon p’é&tmwit:x betwderstlnp gem{l'.WMzK agtibody

R T A e A
theRfb&lyZafl bé ihmobitingt, algl,yon a support and retention of the antigen on the
support is detected, and/or vice versa. A control sample can be included. A statistically
significant change in the formation of the complex in the sample relative to the control
sample can be indicative of the presence of TWEAK in the sample. Generally, an anti-
TWEAK antibody can be used in applications that include fluorescence polarization,
microscopy, ELISA, centrifugation, chromatography, and cell sorting (e.g., fluorescence

activated cell sorting).

43



10

15

20

25

30

35

the differences related to relaxation tine constants
TI and T2 of water protons in different environnents

WO 200048374 0 generate an i nage. However, these PCT/US2006/019706
di fferences can be insufficient to provide sharp high
resol ution images. [0141] The differences in these
relaxation tine constants can be enhanced by contrast
agents. Exanpl es of such contrast agents include a

nmber neti c agents aramagneti ¢ agents (which
01 Ey&inp_'igvlig g , P g g (
[ gﬁinarl y alter Tl) and ferromagnetic or

[0143]per pEreanaupnes ¢ichaparing P2 hérvpchetavptigpladqnagin,Tpith CDRs
mu&qg@gqge). Chel ates (e.g., EDTA, DTPA and NTA

che at'es) can be used to attach (and reduce toxicity)

of sone paramagnetic substances (e.g., Fe3+, M2+,

Gd34) EVOOVREICCagRFEISIEANT PR SERITE N MBS f PRFEFETVEEes,

e.g., less than 10 to_ab 0 ' ' :
R ot
or ; SUPSFRALATBINR IGodthOPRIsET Bk HRkblg))es can

i nclude, e g., magnetite (Fe ™), g-Fe2(3, ferrites,

18R _OURELisTRAREL! SbFbRES B s AIAIROE dbfmdS! i on
el'enent's. Magneti cparticles y 1 nclude one or nore
magnetic crystals with and wi thout nonmagnetic
[014%Ht er i Hie seqirnchofthagveine E2RER Belitahaia yariptie fepgain, with CDRs
tRetic or natural polyners (such as sepharose,
“nd%}ég’te?a‘% dextrin, starch and the like). [0142] The
anti - TWEAK anti bodi es can al so be | abeled with an
i ndilcaPYWFERLEuPSEHRRASNT &S B RV NRARCHEY Y oY LG PCRRFE m)

or a pluralit u a Hf [.nas (
sub%&aﬁ??%¥ﬂ§%é‘%”% &%gtéga F@ﬁgbun aH@%WI%%ﬁgﬁgggtons
ar &1 herARbriiotPRes@ne ndiys, substantially all

fl uorine-containing conpounds are NMR-active; (ii)

[0128"Y ;‘fpﬁmscd%wneas%t{g%&p@%d%alngmﬁmed conpounds such

as tr uoraceti c anhydri are comercially avail abl e

at relatively low cost, and (iii) many fluorinated
[018%npouRessfoHewimg buman pensnigr freaewariisyveaeehosertor Bubdy1Qise
n S r.fl. . .
o S0 Sl 3Bl O S R EREE Secron
nuniber €¥1:3381 $898}1 $camusraehalt, idirectfsabmissiou) afiesaqueacevivgh €DRs

dy MRl is carried out using an apparatus such as one
i bed by ett cientific
“n‘f?ﬁ“{'sﬁé%ae*f]a@%%%' bed by Pykett (1982) Scientifi
Anerican, 246:78-88 to |ocate and i mage TVWEAK

di stri burivescce OUFSESIRE SErRSHETFSaSTIREVVROANBCKRELERIAYS Ur e
provides a nethod for detecting the presence of TWEAK
in & sAFPHCEERYY VRSVKERTTE, §RON AN B oSG e ECs B e2F28uch
as. ser dibSSHe .0 Thessubj ect met hod
ca%&beﬂgégghggpggégngse g? Fsor e%? e.%ﬁ, an i mune
cel | associ at ed

[0150] The sequence of human K107 subgroup 2 light chain variable domain (NCBI
database accession number GI: 21669075, Akahori et al., direct submission), with CDRs

underlined is:

1 DVVMTQSPLS LPVTPGEPAS ISCRSSQSLL HSNGYNYLDW YLQKPGQSPQ

51 LLIYLGSNRA SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCMQALQTP
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di sorder. The nmethod includes: (i) contacting the
sanple or a control sanple with the anti-TWEAK

w@ebhadys and (ii) evaluating the sanple for PEEUS2006/019706

presence of TWEAK, e.g., by detecting formation of a

conpl ex between the anti-TWEAK anti body and TWEAK, or

by detecting the presence of the antibody or TWEAK

For exanple, the antibody can be i mobilized, e.g., on

a SUppATFECEHYE rIgt 637 oh Nots3he anti gen on the support

Is detected, and/or vice versa. A control sanple can

be included. A statistically significant change in the
[0¥31 mat Iothe bfimah ecosptopbaguenass stoavns el BRs Gilach are uhdertifng)

R TR AN S5 B PR B

anti body can be used in applications that include
[01f512h o r eShew belpwlinthe 2hghment ofiihe nosmeP2D1Bl#oByend human

f chr omat ogr a and orti
<o 6 5T BB ST VBl douied B Bhaidficenhia
Exarrpl e 1 [0145] The sequence of the murine P2D10
heavy chain variable domain, with CDRs underl [ ned i s:

PEK Uﬁﬁgﬁ;ﬁ}ﬁ% YPW%#I | ISIj?d\IAIJ(Nh"LY

L EMBSL i oy =R REVIRPEBRETAY Vi Vss

( SEQ 112sM3vronrl-Add61 SR-ERIM‘&\H'L%@ISQHI@E‘B@AM@&E\&U Ro3D

heavy [cha)n yarji.ab | 47]..The s ce of
t hes anQD@ERzﬁnrlisikcsg l f sp ]wggsigl%lqgﬁmh Mﬂggrm bt

CDRs underlined, is: 1 DWWTQSPLS LSVSLGDQAS | SCRSSQSLV
SSRWWWWEW@ ‘&%SﬁLJIz?KV@QRFD SPSPDRFSGS

GS HEP 101 RTE TLE I K

(S %ﬁé@@ﬁ%‘fﬁ? (El-gs%:sal?EergDrllNﬁess ubgroup 2

kappa |ight chain. [0149] The foll ow 3 human accept or
[0153k rewShaven bdew icthe dlignnest ofhpamring P2 fiap Seddwman

dat ab
g ATl T s v A LS Ty
subm ssi on) The sequence W th CDRs underl ined is as

foll ovs,
DVVMTQSPLSLSVSLGDQASISCRSSQSLVSSKGNTYLHWYLQKPGQSPK 50

LELDLELLEEE L A= PEVITTEITT F T 1T 1]

1 DVVMIQSPLSLPVIPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQ 50

51 FLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVAAEDLGVYFCSQSTHFP 100

LLD T TV T =T ]

51 LLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP 100

101 RTFGGGTTLEIK 112 (SEQ ID NO:56)

LT -

101 LTFGGGTKVEIK 112 (SEQ ID NO:57)

[0154] There are two versions of huP2D10 light chain (L1 and L2). The antibody
huP2D10-1 refers to an antibody that includes huP2D10 H1 and huP2D10 L1. The
antibody huP2D10-2 refers to an antibody that includes huP2D10 H1 and huP2D10 L2.

[0155] Shown below is the alignment of the 56-84m human acceptor (top) and the
huP2D10 H1 heavy chain (bottom) variable domain:
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1 EVQLVESGGG LVQPGGSLRL SCAASGFTFS SYWWBWRQA
PGKGLEW/AN 51 | KQDGSEKYY VDSVKG RFTI SRDNAKNSLY

WO QBISBRAED TAVYYCARDP 101 MITWKPSLA TNDYWGQGTRCNUNS86/019706
(SEQ ID NO 52) [0150] The sequence of human KI 07
subgroup 2 light chain variable domain (NCBI database
accessi on nunber Q: 21669075, Akahori et al., direct
subm ssion), with CDRs underlined is: 1 DWTQSPLS
LPVTPGEPAS I SCRSS@LL HSNGYNYLDW YLQ(PG(ﬁPQ 51

| E@m@ErWVAN 50
cwiﬁi ! 1 iDINGIS3) ] [ 0151
In the ﬂﬁé@ EG ep or@jiﬁ&mg g BHPAE PR Q\/\,h?ch

ar esum&@bégﬁe%sak@ﬁhmmﬁmm@@%&ﬁ@%ﬁ abo

cl asses ap] TNPSETI M [thel InuPRPLO; Mar | @kl PVLB R
[ 0152]IsShesmrY Il TUNGRFS T $HDEARN SLYIRFea LR AHD cariti nep P2D1

and hurran accept or 56-84m (bottom) heavy chain
varPhBIEVHESEARRY(FSTRUEVSH 6] €519) ID NO:58)

50 Shabare:n 4 %%Sg@_g% WPBKRL EVWAE

i
VRQAPGKGLEW/AN 50 51 | SSGGSYPYYPDTVTG
[0 EITI S Klétl;‘quuYn E S&:‘%_Eq%w c,]\[aagllls a stralgj‘lt éDR gralg (e,

thekKDESBEMANHKS iRIEhTéJ MW&@SLYL QVNSL RAEDTAVYYCARDP
100 101 YYDYDGDRI EVMD AVl VSS 125 (SEQ I D NO

54) 101 MITWKPS LATNDYW GQGTLVTVS S 125 (SEQ I D NO
55%) [0153] Shown below is the ali gnrrent of the nurine
015710 Phayp) b%\wa lﬁquﬁahg%‘@éaﬁ the K07 bympn kanpa @pesptas kipp) and
theqmﬁmlo’ﬁli i@ &aﬁébl%%bhaqm“ cal): 1
QSPLSL VSL RSS@LVSSKGNT YLH WYLCQKPGQSPK 50
1 DV\MT(BPLSLPVTPGEPASI SC RSSQSLLHSNGYNYLD WYLQKPGQSPQ

LY RES, GYPDRESGSGSGTDETL K| SRVAAEDL GVYFC
GSQSLLHSNGYNYLDWYLQKPGQSPQ 50
G\/PD_R {;E

| |
SEMATE 0L
RTFGGGITL XI K 112 (SEQ | DNCO 56) 10T
112s% $EQ!IIC49NMGV517®FSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP 100

LD TV TEEETE LR T T =1 T

51 fLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYfCSQSTHFP 100

101 LTFGGGTKVEIK 112 (SEQ ID NO:60)

T

101 RTFGGGTKVEIK 112 (SEQ ID NO:61)

[0158] CDRs are underlined. The huP2D10 L1 light chain has two back mutations
that are indicated in lower case in the framework shown above: L46F in FR2 and Y87F in
FR3.

[0159] Shown below is the alignment of the K107 human acceptor (top) and the
huP2D10 L2 light chain (bottom) variable domain:

1 DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQ 50

LCLVLEL P L LT T T 1T

1 DVVMTQSPLSLPVTPGEPASISCRSSQSLVSSKGNTYLHWYLQKPGQSPQ 50

51 LLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP 100
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[0154] There are two versions of huP2D10 |ight chain

(LI and L2). The anti body huP2D10-1 refers to an
w@nioshays t hat i ncl udes huP2D10 H and huP2D10rPdT/US20061€19706

ant i body huP2D10-2 refers to an anti body that includes

huP2D10 H and huP2D10 L2. [0155] Shown below is the

al i gnnent of the 56-84m human acceptor (top) and the

huP2D10 H heavy chain (botton) variable domain:1

BVQL VBSQGALNQPEGSI: RUSCNAS | GHTHSEYIWEM/ VROARGKGL EW/AI J

50 P! EVORESSRISGVHPHECaE RITSTBRASSKERESRVAKASRSTHER 100

V | KODGSEKYYVDSVKG
RM%%@%U&E&&AW RDP 100 51

| SSEER 1 R T SRONAKNSL YLQUNS L RAEDTAVYYCARVL
100 10T MITWKPS LATNDYWGQGTLVTVS S 125 (SEQ I D NO. 58)

101 YYDYDGDRI EVMDYWGQGTLVTVS S 125 (SEQ ID NO 59)

[01601.56] CﬁPB&r@ﬁrﬁleﬂﬁfé@r rhémeR2DI0E 2NR2 Bdin tse@éfﬂélg@lh bR &dft
a straig raft (i.e., there are no back

WWER“&PF‘%@?WWH@Wﬁ%W@). [0157] Shown below is the
al i gnnent of the KI 07 human kappa acceptor (top) and

[0fe1p h U%l@maﬂéxehi[gwi‘st %%Tﬁfgéggsg&’ﬁ&eﬂf Habiaahl RubayR) @i IgG1

hemMLHSNGYNYLDW{LQ(PG(ﬁPQ 501
DWMT QSPLSLPVTPGEPASI SC RSSQSLVSSKGNTYLHWLQKPGQSPQ 5 0
5 1 LLI YLGSNRASGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQALQTP

1 0 9 Zvdiesbde LEYRNBESGCYELDRE | f
CSQSTHFP 1 0 0 1 0 1 LTFGGGTKVEIK 112 (SEQ I D NO: 6

0 )s1 @s&ed@?ﬁmmﬁkwnsﬁm(ﬁﬁ@m LOMNSORAEDS TAVYYChBi5 8]
CDRs are underlined. The huP2D10 LI |ight chain has
t wo*badkPYHPALS W%YV{GH%TL IFESRATR B%‘@d’l'ﬁ?ﬁﬁ SWG@&’% in

h d_Y87F
R PR B 0 SIEAD
hugan aeteRtewv (\Iﬁm)wﬁftﬂ Kk\l‘@KB@B%ZBl&PEQPAPi G cc®Bain

(bottom variabl e domai n:
251 FPPKPKDTLM ISRTPEVTCV VVDVSHEDPE VKFNWYVDGV EVHNAKTKPR

301 EEQYNSTYRV VSVLTVLHQD WLNGKEYKCK VSNKALPAPI EKTISKAKGQ
351 PREPQVYTLP PSRDELTKNQ VSLTCLVKGF YPSDIAVEWE SNGQPENNYK
401 TTPPVLDSDG SFFLYSKLTV DKSRWQQGNV FSCSVMHEAL HNHYTQKSLS

451 LSPG (SEQ ID NO:64)

[0162] Kabat numbering for the Vg segment of the heavy chain variable domain
(SED ID NO:65) is shown below:

Kabat No. 1234567890 1234567890 1234567890 1234567890 1234567890
hP2D10 EVQLVESGGG LVQPGGSLRL SCAASGFTFS RYAMSWVRQA PGKGLEWVAE
Kabat No. 12243456789 0123456789 0123456789 012abc3456 78901234
hpP2D10 ISSGGSYPYY PDTVTGRFTI SRDNAKNSLY LOMNSLRAED TAVYYCAR
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1 DWMIQSPLSLPVTPGBPASI SC RSSQSLLHSNGYNYLDWYLQKPGQSPQ 5
0 1 DWMIQSPLSLPVTPGEPASI SC RSSQSLVSSKGNTYLHWYL QKPGQSPQ

W® 206830874 PCT/US2006/019706

LLI YLGSNRASGVPDRFSGSGSGTPFTLKI SRVEAEDVGVYYCMQALQIP 1 0

05 1 LLI'Y KVSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEPVGVYYC

SQSTHFP 1 0 0 1 0 1 LTFGGGTKVEIK 112 (SEQI DNO: 6 2

) M i I I 1 | i | 101 RTFGGGTKVEIK 112 (SEQ I D NG
[063] [ 0T6RB]is GDRenmiey anierdcidweduenth of the Rihre BubP2D10 Yhtight
hc:h.ai nis a straight CDR graft (w thout back nutations
1% the framework). [0161] This is an exenplary am no

aci d sequence of the mature huP2D10 H |1gd heavy

chai b: DVVEXGPVESCEGEVGPCSRRLsSCAABBRTHS! RYSIEINROA

PGKGLEWAE 51 | SSGESYPYY PDTVTGRFTI SRDNAKNSLY

L QURISL RAEEVPRRA PEARRFE 4% £S5 YBEDRR B APRTYNEERSQS THE R

e e R

L GREN Y Vot INtK > S0 16K YEEISSELYS, BEMGRBRAR s kb AAFSVFL
251 FPPKPKDTLM | SRTPEVTCV WDVSHEDPE VKFNWVDGV

EVARAK VEPEEIZORV ERENNSTY RYEYSVLIAA6D W.NGKEYKCK
VSNKALPAPI EKTI SKAKGQ 351 PREPQVYTLP PSRDELTKNQ
[029d] T ¥rbyt nwéaw@%@(w@mw shomn palpp\(BBERDB NO:67):
SFFLYSKLTV DKSRWQOQGNV FSCSVMHEAL HNHYTQKSLS 451 LSPG
KalhsSEQ | D N3 4564900 0d6a2F7d%abad4B6dpRr 8% ol 925t B/ oVibaes
hrzmgment oVvMIherise arMrrelrRisNI s sgeves skoreay iw( SReéd3ro
NO 65) is shown bel ow. Kabat No. 1234567890 1234567890
1234567890 1234567890 1234567890 hP2D10 EVQLVESGGG

BT s i sk e

hP2D10 | SSGGSYPYY PDTVTGRFTI SRDNAKNSLY LQVNSLRAED

QL ST S T

chain:

1 DVVMTQSPLS LPVTPGEPAS ISCRSSQSLV SSKGNTYLHW YLQKPGQSPQ
51 LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCSQSTHFP
101 RTFGGGTKVE IKRTVAAPSV FIFPPSDEQL KSGTASVVCL LNNFYPREAK
151 VQWKVDNALQ SGNSQESVTE QDSKDSTYSL: SSTLTLSKAD YEKHKVYACE

201 VTHQGLSSPV TKSFNRGEC (SEQ ID NO:68)

[0166] Kabat numbering for this V, segment is shown below (SEQ ID NO:69):

Kabat No. 1234567890 1234567890 1234567abc de89012345 6789012345
hp2D10 DVVMTQSPLS LPVTPGEPAS ISCRSSQSLV SSKGNTYLHW YLQKPGQSPQ

Kabat No. 6789012345 6789012345 6789012345 6789012345 6789012345
hpP2D10 LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YFCSQSTHFP
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1 DWMIQSPLS LPVTPGEPAS | SCRSSQSLYV SSKGNTYLHW

YLQKPGQSPQ 51 FLI YKVSNRF SGVPDRFSGS GSGTDFTLKI
WEGRMEARBYGY YFCSQSTHFP 101 RTFGGGTKVE | KRTVAAPERYI/US2006/019706

FI FPPSDEQL KSGTASWCL LNNFYPREAK 151 VQAKVDNALQ

SGNSQESVTX QDSKDSTYSL SSTLTLSKAD YEKHKVYACE 201

VTHQGELSSPV TKSFNRGEC (SEQ ID NO 66) [0164] Kabat

nunbering for this VL segnent is shown bel ow (SEQ I D
[016T] 67) Exiéablet2 No. 1234567890 1234567890 1234567abc

901234 67890123 2 1 S |PVIPGE
0ft8 ssé%ﬁg/l oQERERPFOTY a@w%&w kD16 Pistipsnis
redéE&P8 dndcid SevRri B850 LR R oF fid fdro§id 3001 %ﬂ@rﬂ%ﬁ%&l@aﬂhmls
FLI YKVSNRF SGVPDRFSGS GSGIDFTLKI = SRVEAEDVGV YFCSQS

ThF oh@sjacaignpatics P hofarEripVEAK memastpngbandibedy; meh?ddl Oofollpweng
P 1 DWMTQSPLS LPVTPGEPAS
o S%:Rsug ﬁ?ﬁ%&ﬁ\?@ﬁ%&%&m 51 LSISYKVSNRF

SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCSQSTHFP 101
[0XPEGGCMRYP 10 s edmpiered toRPSPRCL, IRSGTAGMEI ke WFY RiRgotidn.

L e N T —

PX] b 618]w dSainaltyzetusirey 4 m@ -domtpatthiest Wbded a@ﬂﬁﬁhtt-drﬂerﬁlmiﬂihggn or
bel aw. (SEQ | D .NO, 69 Kabat No. 1234567890 12345678
M?‘%ﬁ%—é\%%eg HimHagies wgemaéswﬁwwéwmém

raté- EMAEREERA B 4R ARSI Yo thpaiiehNE Wetd K 13- gﬁRfﬁ?@B%&ﬁaﬁt Ne-2 2) and
6789012345 6789012345 6789012345 6789012345 678901234

forifing cqppaARiTERRE: iashyFoRs EostaodT pHminatios RyEak hg@limination
6
o S C L ey Koo F Y P i S o LREEL B9 gy
clepred atthd gk IOfIV(Iﬂ‘IC 14&wreG1f)yiniwhichp ﬂlé Ivsas @i P2D1l0t i piiee:oncentratlon
. | an heunmat i
in B sFREE SR rpat O YRt K B Cobie Tl ek ted with
ADART NadftwaftRDAQenibob I70ubdg. $dbutrd¥ R QUBIRT MUser's Guide:
adm ni stration were nodel ed. 0169 nP2D10 was

Phyafcalisetis/difiargacadypange System; 'efflysm%?ﬁ?rv@m« Piomedigay
Sirhiht$éHs R¥Bource, Los Angeles, 1997.) using the Maximum Likelihood estimation

procedure.

[0170] For the two-compartment linear elimination model, V1 was 23.2 mL/kg, K10
was 0.0096 h-1, the K12 was 2.501 and K21 was 1.053. The area under curve (AIC)
value was 298 and the Schwarz value was 304.2. For the two-compartment non-linear
elimination model, the V1 was 0.0235. The Vm was 9.22 mg/kg/hr, the Km was 484.2
ng/mL. The K12 was 2.348 h-1, and the K21 was 0.966 h-1. The AIC value was 269and
the Schwarz value was 276. The PK of mP2D10 was better predicted by a non-linear

model] than a linear model.

[0171] The concentration-time profiles of mP2D10 were better predicted by a two-

compartment model with Michaelis-Menten elimination than with first order elimination.
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Serum concentrations of nP2D10 was determ ned using
ELI SA. The concentration-tine PK profile was anal yzed

W@ g00ag3@74 wo- conpart nent nodel with first-ordePCT/US2006/019706
elimnation or Mchaelis-Menten elimnation fromthe
central conpartnment with a volume of VI . The rate
constants between the two conpartnents were Kl 2
(exiting conpartnent 1 to 2) and K21 (exiting

[0ERPar ThRtskilell ¢ the artRAll réddBniké, 08 be Bb1d €5 asRbitaTh Bghl 89 more
nodel , the elimnation rate constant was Kl O For the

thay reyfins| cRBerivReRtationempRy eraivalmisaidhs spepifie cabagimeats described
rate of VmQ/(KmtCl), in which, O was

hm%hg%ﬁ%ﬂwﬁ%e g?concentratlon in the centra
conmpartnment, Vm and Km were constants. The data were
fitted with ADAPT Il software (D Argenio, D.Z and A
Schum tzky. ADAPTII User's Quide: Pharnacokinetic
/ Phar macodynam ¢ Systens Anal ysis Software. Bi onedica
Si mul ati ons Resource, Los Angeles, 1997.) using the
Maxi mum Li kel i hood estimation procedure. [0170] For
the two-conpartnent |inear elimnation nodel, VI was
23.2 nm/kg, KIO was 0.0096 h-1, the K12 was 2.501 and
K21 was 1.053. The area under curve (Al C) val ue was
298 and the Schwarz val ue was 304.2. For the
t wo- conpart nent non-linear elimnmnation nodel, the VI
was 0.0235. The Vmwas 9.22 ng/kg/ hr, the Kmwas 484. 2
ng/ mL. The K12 was 2.348 h-1, and the K21 was 0. 966
h-1. The Al C val ue was 269and the Schwarz val ue was
276. The PK of nmP2D10 was better predicted by a
non-linear nodel than a linear nodel. [0171] The
concentration-tinme profiles of nP2D10 were better
predi cted by a twoconpartnent nodel with
M chaelis-Menten elimnation than with first order
elimnation.[0172] Those skilled in the art wll
recogni ze, or be able to ascertain using no nore than
routine experinmentation, many equival ents of the
speci fic enbodi nents descri bed herein described
herein. WHAT | S CLAIMED: 1. An isolated protein that
conprises a heavy chain variable domai n sequence and a
i ght chain variable domain sequence that can form an
antigen binding site that binds to human TWEAK,
wherein the protein has one or nore of the foll ow ng
properties:
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(a) the protein conpetes with P2D10, huP2D10-1, or

huP2D10- 2 for binding to human TWEAK; (b) the protein
whewda3wsos an epi t ope on human TWEAK t hat over | BEBUSZ0061019706

t he epitope bound by P2D10, huP2D10-1, or huP2D10- 2;

(c) the heavy and/or |ight chain variable domain

sequence is encoded by a nucleic acid that hybridizes

under high stringency conditions to the conpl enent of

| ei ¢ acid encodi ng P2D10, huP2D10-1, or
VVH%B%%%ﬁg?g? (d) the heavy and/or |ight chain variable

domai n sequence is at least 80% identical to the am no

o STl Eiag Breiain 1P oS0 23 RRRL A N el Ao HOHE ekl

and bRt c}féﬁﬁ*aﬁabﬂ@ idofBinGseGiiuiBe ﬂlaS@Lfem En agigah binelag sit® ﬂ%ﬁ

identical in the CDR regions, (collective

bindsdg Roman SIVATG Wasiey e BroLats Gt Movert BRI no
pﬂﬁ%? £2D10, huP2D10-1, or huP2D10-2; or (f) at |east 95@@

entical in the framework re ons (collectively)
t hday thepeten kompsjésowish BID10 duldAA, 1.5 duP7ighe-2 cf‘Pfahlleimg to
vaéhgal .domai ns of P2D10, huP2D10-1, or huP2D10-2. 2.
in of claiml1 wherein the heavy chain
var(bydhk graléibinds sesgiope cohpunas BWEAK Hensterlapowih thehe

foll ow ng sequenc t hi.n regi on: GFTFSRYANS
epitppgirgund bR PP PP fn @é@@g’?g@@mwe (CDR2) (SEQ I D

NO.(@) the }{EaWQX 1 YRY vaEidrS dorh G u@nd\i@s 8codad by haucleic

proteln of "claiml or 2 wherein the ght chain

acid/thaf lybridizeowalenhigh qm@g@@.‘/@emﬂd%se@ 1 ecﬁ?@flpé?m% pEa gelgipacid

enc?‘gln% 2%%&%@?@2@%@%%@ 2@ ) (SEQ I D NO 8), KVSNRFS

( CQH?-ﬁhe hERQ dnEVoN%Et)chalamarlﬁil)SilHﬁﬁaﬁ‘Eeql@@m)s af REDSPY irentical

of clain?2

4. Th
to (B OHEPTT SN P TS (At aRae gy o RARAP L

or huP2D10-2;

(¢) the heavy and light chain variable domain sequence is at least 95% identical in

the CDR regions (collectively) to the CDR regions of the heavy and light chain variable
domains of P2D10, huP2D10-1, or huP2D10-2; or

(f) at least 95% identical in the framework regions (collectively) to the framework

regions of the heavy and light chain variable domains of P2D10, huP2D10-1, or
huP2D10-2.

2. The protein of claim 1 wherein the heavy chain variable domain sequence

comprises at least two of the following sequences within a CDR region:

GFTFSRYAMS (CDR1) (SEQ ID NO:1),
EISSGGSYPYYPDTVTG (CDR2) (SEQ ID NO:2),
VLYYDYDGDRIEVMDY (CDR3) (SEQ ID NO:3).

3. The protein of claim 1 or 2 wherein the light chain variable domain sequence

comprises: one or more of the following sequences within a CDR region:
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GFTFSRYAMS(CDRI ) (SEQ I DNO 1), ElI SSGGSYPYYPDTVTG

(CDR2) (SEQ ID NG 2), VLYYDYDGDRI EVMDY(CDR3) (SEQ ID
wodogn303and the |ight chain variabl e domai n sepCENIS®06/019706

conprises: one or nore of the foll ow ng sequences

within a CDR region: RSSQSLVSSKGNTYLH (CDRI) (SEQ ID

NG 8), KVSNRFS (CDR2) (SEQ ID NO 9), and SQSTHFPRT

(CDR3) (SEQ ID NGO 10). 5. The protein of claim1 that

iSR%sbgs&twrga&?@gfnﬁ%bmﬁ%qnbmﬁ; The protein of

clarm nprise a Fc region. 7. The
pr ’ESNRBS (CDR2NSEQ IMENOngdi se a human Fc regi on

Wi t ' {d substitutions. 8. The
pr M@%ﬁgcﬁﬁﬁgpﬁgbqﬁgq@%b or sckFv. 9. The
protein of claim1 that conprises franmework regions
that are at |east 90% i dentical to. hum ernmine
f r drehhsiroteigf phgim 2 Fheretpy @e&fe@YYe?h%mo‘fa?‘gﬁﬁ i%mﬂf“\ﬁﬁ%‘}eé’?%
contoliBed h@FRMREAE ¢BRkOoNs of the |ight chain variable
omai n sequence are at |east 95% i dentical,

col GETRIRMEAMS (CORINESERFASHES).0of a VKI subgroup

gerJr.i . ' hclaim1l wherein

I p A e e R AR ORI B Ve 2l o

d 0 MYl YTY BRI GEDR IE VAVID YA(CDHRA(BEQT™ NOe3) 1 andahg light chain variable

collectively, to the DP54 &srgtlwe s%guence. .%2. JlPﬁ
dominy pedPENCs CORPHIST Ane i MAEP A PR OHTARERGFRFR YT BRE o
regiof® 11 ght chain variable domain sequence are at | east

95% i dentical, collectivel to the sequence of the

WI@%W$S¥€G§$¥@%@R@:§§EQH@ Ne®ein of claimil

wh [ 50 of the heavy chain
vafﬁggﬂgﬁ:ggﬁg?%j Eeq%gggg%)r’ gédat | east 95% i denti cal,
col SQSTHFRRT (CDR3 Y (SEQEYNONER. of a VH | subgroup
gernm ine sequence. 14. The protein of claim1l that
conpri ses hypervari abl e | oops that have the sane

5. The protein of claim 1 that is a recombinant, full length IgG.
6. The protein of claim 1 that comprise a human Fc region.

7. The protein of claim 1 that comprise a human Fc region with three of fewer

amino acid substitutions.
8. The protein of claim 1 that is a Fab or scFv.

9. The protein of claim 1 that comprises framework regions that are at least 90%

identical to human germline framework regions.

10. The protein of claim 1 wherein the framework regions of the light chain

variable domain sequence are at least 95% identical, collectively, to the sequence of a

Vkl subgroup germline sequence.

52



10

15

20

25

30

canoni cal structure as P2D10, huP2D10-1, or huP2D10- 2.
15. The protein of claim1l wherein the heavy chain
WO a006aBI3e4 domai N sequence conpri ses a sequencePEr/UE®ag019706
95% i dentical to SEQ ID NGO 65. 16. The protein of
claim11, wherein the heavy chain variable domain
sequence conprises SEQ ID NO 65. 17. The protein of
claim1 wherein the Iight chain variable domain
seqye o i 0R5 %¢ 1he BBy Ahin
R e A Y
variible doimemeiequenbeare jagylenst Of %i idemi@af a@llestividyrep heslaBifegremline
conprises SEQ ID NO 67 or 69. 19. The protein of
sem§W§$n1l, wherein the heavy chain variable domain
sequence conprises any one of SEQ ID NO 27-49, or a

seqguence at | east. 95%.i denti | thereto.?20,..The .

ot oo ThegroUER R Rt TAFISFR Fedren e gh A R AERbp
varfdORRioMhaf EIHENEE alc AU RA DB, @BMical) @olfctiwiR th thdekuehée @fthe

or a sequence at |least 95% identical thereto. 2 1. A

DPRA gemelinesequeate. conposi ti on conprising a protein
according to any preceding claimand a
pharmaceutical ly acceptable carrier. 22. A nmethod of
pr oM3. ditregpratainanitlabo d ywherdie thedtanoy ork ragidans iofithe heavy chain

varfih oS uer tscn ey P et BT bR TP e of a VI
I subSftRp igSinflthedediRA¥Y Chain variabl e domain sequence and

a light chain variable domai n sequence, which protein
is according to claim1; and maintaining the cel

und onditi o A ' | L1
R RGPS S S S BH Eeme
canbfichlatiuogre 3€P2pxi 01 liPBDAOM , bomRA2DdOi2ng t he protein with

a pharmaceutically acceptable carrier. 24. A nethod
for treating an auto-inmmune disorder in a subject, the
et 1 oreGFpkinSIrRGim adimhdnéis iR licady cHain vhRbRuonadt seqhdiee
pharmaceutical conposition of claim2 1 in an anount

congiirfses  peAEeRcs af leag P rgldemicaligtHQIRANO H-sorder. 25. A

nmet hod for treating rheumatoid arthritis in a subject,
t he met hod conpri si ng: _
16. The protein of claim 1, wherein the heavy chain variable domain sequence

comprises SEQ ID NO:65.

17. The protein of claim 1 wherein the light chain variable domain sequence

comprises a sequence at least 95% identical to SEQ ID NO:67 or 69.

18. The protein of claim 1 or 15, wherein the light chain variable domain

sequence comprises SEQ ID NO:67 or 69.

19. The protein of claim 1, wherein the heavy chain variable domain sequence

comprises any one of SEQ ID NO:27-49, or a sequence at least 95% identical thereto.
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adm ni stering, to the subject, the pharmaceuti cal

conposition of claim2 1 in an anount effective to
WO e@ati3a3gd r heumatoid arthritis,. 26. A net hod POF/US2006/019706

treating nmultiple sclerosis in a subject, the nethod

conprising: adm nistering, to the subject, the

phar maceuti cal conposition of claim2 1 in an anount

effective to treating multiple sclerosis. 27. A nethod

forag. r”ﬂﬁetﬁrﬂﬂms&fc%ﬁ 1 herefitlE ﬁgﬁe t.chhil & afEH1 Qﬂmaln sequence

conpri sing: adm ni st efing, to t subj ect,

compprisesrenseartei of SEQCBMIOs] 7t263 o afequbrderal Eagt 95%6 Wantigebihsreto.
effective to treating stroke. 28. A nethod for
treating cancer in a subject, the nmethod conpri sing:
adn2hi A& phainrgeutical dohq)ositibp emhprisiﬂ@a plogimacerdingialany

prefeER (G BRI RHTY ot Bl P ai m 26 wher el n
t he cancer is pancreatlc cancer.
22. A method of providing an antibody; the method comprising:
providing a host cell that contains recombinant nucleic acid sequences for
expressing a protein comprising a heavy chain variable domain sequence and a light
chain variable domain sequence, which protein is according to claim 1; and

maintaining the cell under conditions in which the protein is expressed.

23. The method of claim 22 further comprising isolating the protein and

formulating the protein with a pharmaceutically acceptable carrier.

24. A method for treating an auto-immune disorder in a subject, the method
comprising:
administering, to the subject, the pharmaceutical composition of claim 21

in an amount effective to treating the autoimmune disorder.

25. A method for treating rheumatoid arthritis in a subject, the method
comprising:
administering, to the subject, the pharmaceutical composition of claim 21

in an amount effective to treating rheumatoid arthritis,.
26. A method for treating multiple sclerosis in a subject, the method comprising:
administering, to the subject, the pharmaceutical composition of claim 21

in an amount effective to treating multiple sclerosis.

27. A method for treating stroke in a subject, the method comprising:

54



WO 2006/130374 PCT/US2006/019706

administering, to the subject, the pharmaceutical composition of claim 21

in an amount effective to treating stroke.
28. A method for treating cancer in a subject, the method comprising:
administering, to the subject, the pharmaceutical composition of claim 21

in an amount effective to treating cancer.

29. The method of claim 28 wherein the cancer is pancreatic cancer.
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