WO 2006/ 130374 PCT/ US2006/ 019706 TWEAK BI NDI NG ANTI BODI ES CROSS- REFERENCE
TO RELATED APPLI CATI ONS [0001] This application clainms priority to U S

Applica A No. 60/685,149, 5 filed on May 27, &?9 ontent of
whi ch |§‘;(ﬁere y mcorporated by reference inits entir @A@%

[ 0002] The tunor-necrosis factor (TNF)-rel ated cytokines are a superfam ly
of proteins that have an array of functions, including ones inplicated in

i mmune regul ation i 0 and apoptosis regul ation. TWEAK ( TNF-1i ke weak i nducer
of apoptosis) is one nenber of this superfamly. SUVMARY [0003] Anti- TWEAK
ant i bodi es can be used t‘i‘W]gK%BMﬁ\fé PpRidi tions and disorders,

e.g., an inflammtory di Sorder, a neurona I'sorder or other disorder
described 1s herein. \Wen used to treat a human subject, the antibody is

preferably a human, humani zed or otherw se effectively human anti body.
[ 0004] In one as;ﬁR@SS{Rﬁ'ERENC&IiOeREbATEMPBLWAmNSt hat includes a

first a no bul.in vari b | t hat bi nds
to TvEADDD o PR B e g B LT B ShrB R TR0, | T Ok e
af figi tmea@hmmwmow e ontenfof<ehictl islhefedy intarpotsted bMeferette.in it9, 10, 100,
10'11 Mor better. The protein is also referred to herein as an "anti-TWEAK
ant i bod?nt“etYhe first and second i munogl obulin variable domain sequences
can include at least a sufficient portion of an inmunogl obulin variable
domain to forman antigen bi ndiggoRGROWURPt bi nds to TWEAK. Typically, the
first and second i mmunogl obul i n vari abl e domai n sequences correspond to 25

i mmunog|o®oe] i n mﬁmbk-ﬁe&osmfaatosemm)neh&dwfytomﬂwareya superfhrhigynof chai n,
respectively, e. a paired or otherw se corrpatl bl e heavy and I|i ght chai n.
[0005] m%m@t@aw%wymfrfan%nw%wswWEA@WWIWG%S at | east

one, dapl%)B{ %@ r&uidiSH! THWRAR (BREdike SRk RS cdr 0P dHlosid il REmERbe VEAK

recognlze
of this superfamily.

SUMMARY
[0003] Anti-TWEAK antibodies can be used to treat a variety of conditions and
disorders, e.g., an inflammatory disorder, a neuronal disorder or other disorder described
15  herein. When used to treat a human subject, the antibody is preferably a human,

humanized or otherwise effectively human antibody.

[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

20  to aKpofless than 107 M, e.g., 10%, 10°, 107, 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

25 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



WD 2006/ 130374 PCT/ US2006/ 019706 P2D10, to a peptide from TWEAK that is
bound by P2D10 (e.g., a peptide less than 25, 20, or 15 amino acids in

| engt h) gi on of TWEAK recogni zed by P2D 10. t he
ant i bodﬁéf}@gﬁlﬁ:’z‘gl ly binds to an epitope, e.g., a Ilnie:(glﬁm%@ﬁé}mhﬁ
conformati onal epitope, of TWEAK, in particular human TWEAK, e.g., the
sol ubl e region of TWEAK. 5 The anti body may conpete with P2D10 for bi ndi ng
to TWEAK, e.g., to human TWEAK. The anti body may conpetitively inhibit

bi ndi ng of P2D10 to TWEAK, e.g., human TWEAK. In one enbodi ment, the

ant i bodyp2may, tiapeptiee ﬁémm&n&hmmnewmme(mg;bpeﬂdaeues@thaﬁa@ 10, e.g.,

i ncl udes at Ieast one, two, three or four amno acids in commn with the
P2D10 er?ptefplé Woaﬁdwlﬁn%@quéwglmﬁ‘mﬁdwwdbam Br B¥fent s TWEAK 10

T B i RO gl o) c

bind to nteraction bi ndi ng)
bet ween eﬁﬂWoﬁﬂWM\&p&ﬁcﬁaﬂpmm,TWEQK, e. gFrﬂiﬁo@@lgregohwfﬁWVE—'AKél) The

ant i body,,may..al so reduce Si. ' t|V|t TWEAK | rec r.. The
ot i B THRa o Saty pate wiEbATelr o Sheiibays TR o ot it THEAK, 55 vivo
stabi i tnhe%u%% c{oﬁﬁﬁﬁévdl wﬂﬁttﬁﬁmﬂgbmmmbmﬁm V\EA Yusmpeci fically

binds to at | eaSt a part of the interaction site on T K that contacts

Fni14 (e JJVEAKurineneemhgdimeniethy gutitedyymaydjnd toamspitepe/which prerleps withbi ndi ng to
TVEAK, . t, bit bi ndi
of e B oFEIS VR dnchlfes Bt 1cdit B8 Mol 068K o Rl b HERELAS'ch Uiion Wi™" ) 2, "

whi ch, whePeIM@spitops toe i epsitolpy wihichy whésbount cstaicallp preb ety FWEAKEAK  and Fnl4
(e.g., hetween hy TWEAK and human Fn14). [0008] In one enbodinent, the

antllﬂodyntéféﬁtIQ%‘Fiwbn??DbQ}e or nore TWEAK-associated activities with an 1C50
of about 50 nMto 5 pM typically about 100 to 250 pM or |ess. For exanple,

the ant igdy camo} shinbie deiahiEhabod VBNt WERICaRNGINAL] 3l _cel |

25 proliferation or néeovascul arization. one enbodi nent, the anti- TWEAK

ant i bode-g.rinlkibit,cm interdctien (e. &rmndmﬁ/mgmd@t’ﬁwmkﬁ reeepgor e.guch t hat

the anti n t r ond| gqi,? tered to a
subj ect I‘iﬁ%gfﬂ%a}l {{Hﬁ}ié @ﬁ%“gbwﬁw gxgcrcltl d{;é)g tﬁ‘*ﬁ?@%‘% l'ale W th TWEAK
W t h Ki nedep®s. The antibody may target TWEAK, sequester TWEAK, and/or modulate the in

15  vivo stability of TWEAK.

[0007] In one embodiment, the antibody specifically binds to at least a part of the
interaction site on TWEAK that contacts Fnl4 (e.g., buman Fn14). The antibody may
compete with Fn14 for binding to TWEAXK, e.g., to human TWEAK. The antibody may
competitively inhibit binding of Fnl4 to TWEAK. The antibody may interact with an

20 epitope on TWEAK which, when bound, sterically prevents interaction between TWEAK
and Fnl4 (e.g., between human TWEAK and human Fnl14).

[0008] In one embodiment, the antibody can inhibit one or more TWEAK-associated
activities with an ICsq 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

25  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,



in the range of 103 to 108 M4 1, typically 104 to 10~ MIs4. In yet another
enbodi nent, 2 WO 2006/ 130374 PCT/ US2006/ 019706 the antibody has

di ssoci aw®@moki3ssts cs in the range of 10-2 to 10-6 s'',Pdyp$Wwed/d1y7050' 2 t o
10 S s 1. In one enbodi ment, the antibody binds to TWEAK, e.g., human
TWEAK, wth an affinity and/or kinetics simlar to (e.g., within a factor
of five or ten of) nonoclonal antibody P2D10, or nodified forns thereof,
e.g., chimeric fornms or humani zed fornms 5 thereof (e.g., a humani zed form
described herein). The affinity and binding kinetics of the anti-TWEAK

ant i bodythe antitedy thes; disspciasion kinetiesiin ghetraugeenf 467 ta E& heio tyrisallyBOAGDRETN) .

Full 1 eyt SRt PR plgR bRl phadlc e, Aafal G wiangTe) ©

frag lr)nant affifiity bretiord l?inetich@itr)nihﬁtd (ed ywithén @faktor bf ﬁee]tcmttbn af)tﬂl;dngdlpnalThe ant i :oody
can be a noclonal anti y. or 10, nono-,specific aptibqg For exanpl e,
the anti Hg’g?&f gﬁp}p»é?f. if?mfﬁ?fﬁ%ft ©.gnehimgae forms or EP‘H&’HZ OBther species

of angi -Eﬁm Nt e L a%, ggffﬁ' § %H@B‘n‘éggadﬁh% $ ncl ude

anot her speci egélodf anﬁ%\&%‘leﬁﬁft’qbgﬁ%ﬁ?%ll '%P{e anltl y casno{)e

ef f ect i vthe pnt-TVABAK Amtibedyf cantbe vested, higimesing biasensdrdebhnplogy SBIACOREBHY t hat

I ncl udes a sufficient nunber of human am no acid positions such that the is

ant i body s n elicit.an j nogeni.c re n ! nor man.

Prefer ab‘@? heOIIBrOBIF & O%eg{’ E%?an%%(ﬁ' Sgn%%stp %ﬁlld?llrkn%‘a% “?E%%i@’ r esponse,

e. g., thrnfthantibody] ¢.g W Fab|F(ab)D, Fbotly sihglélvidin Fe Sragneet. Tyhidallgahe be
problemati ¢ in a nunber of circunmstances, .e.g., if the ,anc{yi bodi es are

desi red ibpdy is@dnll lengh antibpdy, cLheantibodycag be ampnpglengl aaibodyiorg  chroni ¢ or
[ ecug Cinoflh SRATR HABY. |7 cxaipfiMR: dEBPANStn § BomPRd ERGANGSS 3RS Dody 20
adm nistration potentially ineffective because of an I ncreased anti body

cl ear ancthai 2@ athehspecise of antic EWEAKeandibpdiSs leegy in s cainpositizmthet ddesnomol .

| mmunot her,. . 32:.180-190 (.199 d_al so because of potential allergic
react i on‘§‘°'(’§%%‘}°ﬂé¢.f59‘?°‘ﬁ§8§&{j‘?‘&z§’z’%@ﬁ§?.€b ¥986) Hybridoma, 5:5117-5123).

[ 00121 For exanple, the antibody can be a human, humani zed, CDR-grafted, 25
chi nmeri c[oonjt at eThe aatibody day bewrffectively @iammAR “2 ffectively tiungin® antiiodgtihier wi se i n

vitro- generated_ anti body, conbj nati ons t hereo | n. one enbodi nent, the
anti - T\,\%@{@nﬁbody that inclugesya su?'gcqent num{)er of human am?no acId posﬂions such that the

15  antibody does not elicit an immunogenic response in a normal human. Preferably, the

protein does not evoke a neutralizing antibody response, e.g., the human anti-murine
antibody (HAMA) response. HAMA can be problematic in a number of circumstances,
e.g., if the antibodies are desired to be administered repeatedly, e.g., in treatment of a
chronic or recurrent disease condition. A HAMA response can make repeated antibody
20 administration potentially ineffective because of an increased antibody clearance from the

serum (see, e.g., Saieh et al., Cancer Immunol. Immunother., 32:180-190 (1990)) and
also because of potential 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,
i 25  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-TWEAK antibody can be substantially
full-length. The protein can include at least one, and preferably two, complete heavy



anti body is a humani zed anti body. 10013] The heavy and |light chains of the
ant i - TWEAK antibody can be substantially full-length. The protein can

i ncl ude @ and preferably two, conplete hea 130374
PCTIUSZOOQ/OQ%§06 chalns and at |east one, and prefe?ggﬁﬁy%kégﬁ@%nplete
| i ght chains) or can |nclude an antigen-binding fragnent (e.g., a Fab,
F(ab')2, Fv or a single chain Fv fragnent). In yet other enbodi nents, the
anti body has a heavy chain constant region chosen from e.g., 193, 1g&,
1gG3, 1g&A, IgM I1gA, 1gA2, I1gDh, and IgE;, particularly, chosen from e.gqg.
5 1gd, ch@.&‘i and gGBastamjah@;ﬁ@ferabjy ewq aoinpletd light ghains) Gl ¢an igclpddarman 194 ) .

Typically,, e .heav in constant region.is hunan or a dified formof a
hurman cd‘ﬁ@g mﬁ“@%%ﬂ elrt egaﬁ%nhrﬁq?s}?bggPﬁ%ﬁ‘?gletcﬁ@niﬂté%&gghbéyﬁ | i ght
chain C%ﬁ' éﬂbodlﬁﬁh@ thé Hﬂlﬁﬂ)@g&lﬁé)ﬁhea@y Bhain c&ﬁﬁﬁﬁre@fon'cﬁam%onﬁ)%r gicularly,
kappa eagl human kappa I'n” one enbodi nent, the protein includes at

| east ori 11862 g3 %&Al WF@,MEPW@%%I%WW%W chai n

tont et JeGEE07. 80 ARG HRAIS BTG, Buumef dbony Aot b 'O
For exameaw; chalicopstaitgegion Bthuimadr a nddified fo@nvla hxhﬂéxnconatraha’egxen dhfnal n

sequence, at | east one, tvvo or three of the fol] owing sequences within a
CDR r egiaBpthergmbodimentathe amtibe @Edlghbche@ qonstaptregionshoscoiiopRISBATG ( CDR2)

(SEQ ID dorlantbdaY] Wﬁw D NO 3), or a CDR having an
am no aé&@ srequenc t hat er(é By no g%?ejthan4 3, 2.5, 2, 1.5, 1, or

0.5 alterations (e.g., substitutions, insertions or del etlons) for every 10

ami no ad0eM] (e. @QDQdmedumm,rth@Pmtm hnbﬂeqﬁé@sbmenqu)muucﬁerabbal to the CDR

o 1 oo gl EDRS o BECRIINER, el EnaBie ifon GhmtusiboqBlisciGine®llS. i
vari abl e gimm mm&xmmfwdecnkeaed@mdwmeﬂﬁes hppartéaﬁablearl grl Inn
CDRZ an CDR3

CDR3, i n_at Ieast t wo CDIg
al | thré@p@;oﬁgr examy %m@w@v@w&&hmﬂmm 4%“%%&919‘3%&*}% vari abl e
domain § ﬁm,onm(ée%%ﬁe B6wirlsWBqueos WitiiFa DR Agicho! | 0wl ng sequences

within a am no aci ds

GFTFSRYAMS (CDR1) (SEQ ID NO:1),

15 EISSGGSYPYYPDTVTG (CDR2) (SEQ ID NO:2),

VLYYDYDGDRIEVMDY (CDR3) (SEQ ID NO:3), or a CDR having an amino acid
sequence that differs by no more than 4, 3, 2.5, 2, 1.5, 1, or 0.5 alterations (e.g.,
substitutions, insertions or deletions) for every 10 amino acids (e.g., the number of
differences being proportional to the CDR length) relative to a sequence listed above,

20 e.g., at least one alteration but not more than two, three, or four per CDR. The heavy
chain variable domain sequence may include these CDR sequences particularly in CDR3,
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

25  parentheses represent alternatives for the particular position):

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

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

(i) (VL)-(IL)-(YF)-(YF)-D-(YF)-D; (SEQ ID NO:6) or (DE)-(RK)-(ILVM)-
(EQD)-(VAL)-M-(DE) ; (SEQ ID NO:7).



25 parentheses represent alternatives for the particular position): (i)
G (YF)-(NT)-F- (STDN) - (RY)-Y-A- (M L)-(HS); (SEQID NG 4), or (ii)

A (Pv)\yg'(z%a).i?%&( TK)-G (SEQ ID NO 5)and (iii) (RW?WPE(\?WP-’%

(VL) -(I'L )-D-(YF)-D; (SEQ ID NG 6) or (DE)-

(EQD)-(VAL)-M (DE) ; (SEQID NGO 7). 4 WO 2006/ 130374 PCTI US2006/ 019706
[0016] The protein can include, in the |ight chain vari abl e domai n sequence,
at |least one, two, or three of the follow ng sequences wi thin a CDR region:
RSSQSLVSSKGNTYLH, (CDRI) (SEQ ID NO'S), KVSNRFS ; (CDR2) (SEQ IDNO 9), and

5 SQST ﬁiﬁ‘i} ( CPRBproteRFd BN, irprhe light oﬁaiﬁ%ﬁlﬂb! uaﬁaﬁrse@mne@ aflehl  Ssequence
er

that di s by no nore than 4, 1, or 0.5 alterations (e.g.,
subst i t Q% dWe,, orﬂprg@pfﬁhgﬁ@llqs‘fmgj%qqmcgﬁmﬂnﬂ@rclé&@g}oqo anmino acids (e.g., the
nunber of differences being proportional to the CDR length) relative to a

seqguence |I8h§g %;%’i&‘;“?ﬁﬂ"‘1 gg%)ﬂl?g@%%%@g; eration but not nore than two,

three, or four ain variabl e domai n sequence nay

i ncl ude thesm@ﬁﬁﬁ'seqmﬁ(SBQrmlmi%rah& in CDR3, or in at |east two CDRs,
e.g., CDRI and CDR3, CDR2 CDR3, in all three CDRs. [0017] The
prot&in can SQ§THHBRTFn(QW)I(SEth@F@#ﬂ)sOMC&)&@Vm aﬁn@éq%lénce at | east

one, t"‘@equgﬁce t%?ffe%bﬁﬂ@nfo?éﬂh 1525 2 3100 ‘a!}h@ G 3,7 €gi on (amno

aci ds parent heses fepresent altéernati Ved f Péul ar position):

|1 :SL) (i) éﬂéﬁmﬁg&sﬁs&t{oht %lgddl%)onﬁ f&chlé& HGnné Ri)\i(s (I\_égl:l, thhEhWi)orf N(O SEZQ) I E) _ ;\IO
_ S - ] ii

(KE) - (L@q(fgr%c?mgmmme C&:(PS U%'}Dm a S%Pen%ﬁ'v%i agquNYS)

R (FAD) ¢ g a&l%EsQohPal't\Qtio‘b)but ﬁ&qnérle klah t&z§“ﬁue€?&@§&)pe§ EDR. ( REYight P W) - P (SEQ

I D NO | or SSQ (GSA)- 20 (S1T)-(HEQ -F-P; D NO 16). [0018] In one
prefierr ebmmnamblmckmqm sdquenpeonayi mludnﬁhem@& B¢qusmcs obiicelafly anCPRBI 0  or

cl osel y {6171 St {oHRDRE o, il ] G2 hiIPCHRS 2 i Wb Brliave ¢ | et

one am Ao™
[0017] The protein can include, in the light 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):

15 (1) RK)-S-5-Q-S-(LI)-(KV)-S-S-(KR)-G-N-(TN)-Y-L-(EHDNQY);, (SEQ ID
NO:11), or (RK)-S-S-Q-S-(LI)-V-S-S-(KR)-G-N-(TN)-Y-L-H; (SEQ ID NO:12)
(ii) (KE)-(LVI)-S-(NYS)-(RW)-(FAD)-S; (SEQ ID NO:13), or K(LVI)-S-(NYS)-
R-(FAD)-S; (SEQ ID NO:14), and
- (iii) (SM)-Q-(GSA)~(ST)-(HEQ)-(FWL)-P; (SEQ ID NO:15)or S-Q-(GSA)-
20 (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,

25 [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.



acid alteration, but not nore than two, three or four alterations (e.qg.,
substitutions, deletions, or insertions), or other CDR described herein. 25
[ 0019] ot her exanple the protein includes ast one, two, or
t hree cﬁ@?ﬁggdb%ﬁg t hat have the same canoni cal structﬁ#@éSQWﬁmFﬂ@;
correspondi ng Chothia CDR regions of P2D10, e.g., the same canoni cal
structures as at |east CDRI and/or CDR2 of the heavy and/or |ight chain
vari abl e domai ns of P2D10. 5 WD 2006/ 130374 PCTI US2006/ 019706 [0020] The
protein can include one of the follow ng sequences:

DI VMIQT :
QLLI YKVSN B e a0 S o e — (SEQ ID NO 17) 5

DI VMTQTPLSL PVTPGEPASI SCRSSQSLVSSKGNTYL HWYL QKPGQSP
QLLI YKVSNRFSGVRDRFSOSG IR A SR P AT BURN S Y SS ST KGN FRRTWY IRFKPAIBING, 18)

RRL| YKVSNRFSOVPDA SR RO SRR RE Y P SO T B FPRRG985 D ngy 10)

DVVMT QSPL SLPVTL GG SERESQE. MBSKENT YL HWEQQRPGQSP
RRLI YKVSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCSQSTH FPRT (SEQ | D NO: 20)

DI VMI QTPL SLSVTPCIRA SIS SIS IS SEENS Y5 FRYE GRS RGN TELHWYLOKPGQSP
S VMIOTRL AL VT PR RNy e e SRS e e 2b

DI VMIQTPLSLSVTP S b‘Nrg' AEVa o Tic3ddtd

QLLI YKVSNRFSGVPDRESESGREXDRT. OSRYEAEDVGVYYCSQSTH  FPRT (SEQ | D NO 22) 20
DI VMTQSPL SLPVTPGEPAS| SCRSSOSL VSSKGNTYL WL QKPGQSP

QLLI YKVSNRFSGVP DRSS PSRRI CRPASESURSSS SRV ST KENTYLHWFQQORPGQSP

RRLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH

10 FPRT (SEQ ID NO:19)
. DVVMTQSPLSLPVTLGQPASISCRSSQSLVSSKGNTYLHWFQQRPGQS?
RRLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH

FPRT (SEQ ID NO:20)
e DIVMTQTPLSLSVTPGQPASISCRSSQSLVSSKGNTYLHWYLQKPGQSP
15 QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH

| FPRT (SEQ ID NO:21)
e DIVMTQTPLSLSVTPGQPASISCRSSQSLVSSKGNTYLHWYLQKPGQPP
QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH

FPRT (SEQ ID NO:22)
20 , e DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSKGNTYLHWYLQKPGQSP
QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH

FPRT (SEQ ID NO:23)
e DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSKGNTYLHWYLQKPGQSP
QLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTH

25 FPRT (SEQ ID NO:24)
e DIVMTQTPLSSPVTLGQPASISCRSSQSLVSSKGNTYLHWLQQRPGQPP
RLLIYKVSNRFSGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCSQSTH

FPRT (SEQ ID NO:25)



FPRT (SEQ I D NO 23) DI VMIQSPLSLPVTPGEPAS| SCRSSQSLVSSKGNTYL HWYL QKPGQSP
QLLI YKVSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCSQSTH 25 FPRT (SEQ | D NO 24)

DI VMIQT S| SCRSSGSLVSSKGNTYL HW. QQRPGQPP
R LLIY %FSGSGAGTDFTLKI SRVEAEDVGOWYYCSQSTH  FERT (B %0 25) 6 wo
2006/ 130374 PCT/ US2006/ 019706

DI QM QSPSSL SASVGDRVTI TCRSSQSL VSSKGNTYL HWYQQKPGKAP

KLLI YKVSNRESGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCSQSTH FPRT (SEQ I D NO. 26) or a
sequence that has fewer than eight, seven, six, five, four, three, or two

alterations 5 f eamMTWLéAévmﬂr@ﬁgsbsmgsﬁéuﬁ?tm@@ﬁmm

conservative substitutions or substitution for an amno acid reS| due at a
correspondi ng posﬂbbmwsmﬁﬁgTDETLTwShQPEM‘UmSQSES&érrpl ary

substitutions are f Iovm ng Kabat positions: 2, 4, 6, 35, 36,
38, 44, 47, 49, ﬁﬁ%ﬁ%%&%% 98 99, 101, and 102. The substitutions

can, fopr zeseqtmice tha$ bfisfetverthen eigkt, @ervemb@ fieeli fogr, thedefl6r fwodlek3ioRd into i 0
correspondl ng positions in a framework region, e, qg,,. a human framework
r egi ®n, (8-l SqWOHSF@Se(YBOf& OTd%tIWS?SrWS%at!‘GS RIS O8RNg t 0 consecutive

number | Bl R o it resiBhe A0Sk RRARE pb i SIPD @0 porde proteln can

I ncl ude on g sequences’in eav vari abl e donai n:

15 W@V@W@Méﬁﬂ%@bﬁﬁ@ﬁbﬁ%@ﬁt@ﬁﬂ%ng Kabat

N0, 27) PO A AV SN BT A A eatBct S A0 The -2 |

Egsgg)Gséﬂ%&{tﬁ@Jmf SRR Sttt sl drakdad AMing @bids fiden MADMMNECDRI E (SEQ 1D
10 corresponding positions in a framework region, e.g., a human framework region, e.g., in

FR2 (e.g., at position 46 to Phe according to consecutive numbering) and in FR3 (e.g., at
position 87 to Phe).
[0021) The protein can include one of the following sequences in the heavy chain

variable domain:

15 * QVQLVQSGAEVKKPGASVKVSCKASGFTFSRYAMSWVRQAPGQGLEWMG
| EISSGGSYPYYPDTVTGRVIMIRDTSISTAYMELSRLRSDDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:27)
* QVQLVQSGAEVKKPGASVKVSCKASGFTFSRYAMSWVRQAPGQRLEWMG
_ EISSGGSYPYYPDTVTGRVIITRDTSASTAYMELSSLRSEDTAVYYCAR
20 VLYYDYDGDRIE (SEQ ID NO:28)
® QVQLVQSGAEVKKPGASVKVSCKASGFTFSRYAMSWVRQATGQGLEWMG
EISSGGSYPYYPDTVTGRVIMTRNTSISTAYMELSSLRSEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:29)
* QVQLVQSGAEVKKPGASVKVSCKASGFTFSRYAMSWVRQAPGQGLEWMG
25 EISSGGSYPYYPDTVTGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:30)
* QVQLVQSGAEVKKPGASVKVSCKVSGFTFSRYAMSWVRQAPGKGLEWMG
EISSGGSYPYYPDTVTGRVIMTEDTSTDTAYMELSSLRSEDTAVYYCAT
VLYYDYDGDRIE (SEQ ID NO:31)



QVQL VQSGAEVKKPGASVKVSCKASGFTFSRYAVBVWRQAT GQGL EVWWVG
El SSGGSYPYYPDTVTGRVTMIRNTSI STAYMELSSLRSEDTAVYYCAR VLYYDYDGDRI E ( SEQ | D
NO: 29) KKPGASVKVSCKASGFTFSRYAVBVWRQAPGQGL 25

El SSGGS MITDTSTSTAYMEL RSLRSDDTAVYYCAR VL%B@%’%”(%EQ ID
NO 30)  QVQLVQSGAEVKKPGASVKVSCKVSGFTFSRYAVBVWRQAPGKGL EWVG

El SSGGSYPYYPDTVTGRVTMIEDTSTDTAYMELSSLRSEDTAVYYCAT  VLYYDYDGDRI E ( SEQ | D
NO 31) 7 WO 2006/ 130374 PCT/ US2006/ 019706

QVIQL VQSGAEVKKT GSSVKVSCKASGFTFSRYAVBVWRQAPGQAL EVWVG

El SSGGSYPYYPDT SEQ I D
o Ty T AL e AN OGP S0

El SSGGSYPYYPDT VT GRES G SSLRYEWYTXINRIAAR SEQ | D

NO: 33)  QMOLVQSGPEVKKPGT SVKVSCKASGETFSRYAVBW/RQARGORLEW G
El SSGGSYPWPDTVT&H‘%%%@_%L%EB? VYYCAA VLYYDYDGDRI E ( SEQ | D
GSLRLSG =S

NO: 35) EVQLVESGGELSAYRE ‘ m B ROAEGHE GLIEE
El SSGGSYPYYPDTVT LY| LRAEDTALYYCAK 15 DVLYYDYDGDRI E (SEQ I D
NO: 36) W@VESC%WMF@@YQ W RQAPGKGLEW/S
El SSGESYPYYPDTYT R iR ME P p v BRESE AN Yot s mMmOARGS AN SEQ | D
ND-37) EISSGGSYPYYPDTVTGRVTITRDMSTSTAYMELSSLRSEDTAVYYCAA
VLYYDYDGDRIE (SEQ ID NO:34)
10 ¢ EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVA
EISSGGSYPYYPDTVITGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:35)
o EVQLVESGGGLVQPGRSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNAKNSLYLOMNSLRAEDTALYYCAK
15 DVLYYDYDGDRIE (SEQ ID NO:36)
o QVQLVESGGGLVKPGGSLRLSCAASGFTFSRYAMSWIRQAPGKGLEWVS
EISSGGSYPYYPDTVITGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:37)
¢ EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVG
Zd EISSGGSYPYYPDTVITGRFTISRDDSKNTLYLOQMNSLKTEDTAVYYCTT
| VLYYDYDGDRIE (SEQ ID NO:38)
¢ EVQLVESGGGVVRPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNARKNSLYLQMNSLRAEDTALYHCAR
VLYYDYDGDRIE (SEQ ID NO:39)
25 ¢ EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:40)

¢ EVQLLESGGGLVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK
30 VLYYDYDGDRIE (SEQ ID NO:41)



EVQL VESGGGL VKPGGSL RL SCAASGFTFSRYAVBWRQAPGKGLEW/G 20

El SSGGSYPYYPDTVTGRFTI SRDDSKNTLYLQVNSLKTEDTAVYYCTT  VLYYDYDGDR!I E ( SEQ | D
NO: 38) %mswwe&& RL SCAASGFTFSRYAVBVWRQAPGKGL o1

El SSGGS RFTI SRDONAKNSL YLQVNSLRAEDTALYHCAR VL W%eo 1 D
NO: 39) 25 EVQLVESGGGLVKPGGSLRLSCAASGFTESRYAVBVWRQAPGKGLEW/S

El SSGGSYPYYPDTVTGRFTI SRDNAKNSL YL QUNSLRAEDTAVYYCAR  VLYYDYDGDR!I E ( SEQ | D
NO: 40)  EVQLLESGGGLVQPGGSLRLSCAASGFTFSRYAVBVWRQAPGKGL EW/S

El SSGGSYPYYPDTVTGRFTI SRDNSKNTLYLQVNSLRAEDTAVYYCAK 30 VLYYDYDGDRI E ( SEQ | D

S ety
Q\/Q_VESCII;\NQD%?% %@%@HWSWRQAPGKGLEWA

El SSGGSYPYYPDTVT GRS GRS VIGRESIRRENS ANY Y CAMN SLRVEYDEDRI @K SEQ | D
NG 42) W@VESWWF@EYA WROAPGKGLEWA 5

El SSGGSYPYYPDTVT VYYCAR VLYYDYDGDRI E (SEQ ID
NO 43)  QUQLVES TESRXAHBI

El SSGGSYPYYPDTVTCRPTT SRONGKNTL YL CVNGL RAEDTAVYYCAK ~ VI YYDYDODRI B { SEQ | D

NO 43) 10 QUVOLVEEXSSSBREYRNSINAVIGRESCSRPRENNIEVHCASRAEDTANY YCAR
El SSGGSYPYYPDTVT Ggg@ééé@ggﬁéﬁgé}k@ggﬁLgéE% VYYCAR VLYYDYDGDRIE (SEQ I D
NG 45) EVQLVES FSRY. VWRQAPGKGLEW/S
El SSCGSYPYYPDTVT G AR NG D xSy NS RAEBE ALY A PR SMBOREMRRAR E (SEQ I D
NC. 46
) EISSGGSYPYYPDTVIGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK
VLYYDYDGDRIE (SEQ ID NO:44)

10 * QVQLVESGGGVVQPGRSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVA
EISSGGSYPYYPDTVTGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:45)
* EVQLVESGGVVVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNSKNSLYLOMNSLRTEDTALYYCAK
15 DVLYYDYDGDRIE (SEQ ID NO:46)
¢ EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEWVS
EISSGGSYPYYPDTVTGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:47)
® EVQLVESGGGLVQPGRSLRLSCTASGFTFSRYAMSWFRQAPGKGLEWVG
20 EISSGGSYPYYPDTVTGRFTISRDGSKSIAYLOMNSLKTEDTAVYYCTR
VLYYDYDGDRIE (SEQ ID NO:48)
¢ EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYAMSWVRQAPGKGLEYVS
EISSGGSYPYYPDTVTGRFTISRDNSKNTLYLOMGSLRAEDMAVYYCAR
VLYYDYDGDRIE (SEQ ID NO:49)

25 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

30  more amino acids from P2D10 into corresponding positions in a framework region, e.g.,

a human framework region.



EVQLVESGGGEL VQPGGSL RL SCAASGFTFSRYAMVBVWRQAPGKGLEWS

El SSGGSYPYYPDTVTGRFTI SRDNAKNSL YLQWNSLRDEDTAVYYCAR VLYYDYDGDRI E (SEQ | D
NO . 47)  EVQL VESGGGE VQPGRSLRLSCTASGFTFSRYAVMSWFRQAPCGKGLEWG 20

El SSGGSYHPY FTI SRDGSKSI AYLQUNSLKTEDTAVYYCTR VL YYEVSERIPRIYEQ | D
NG 48) EVQLVESGGGEVQPGGSLRLSCAASGFTFSRYAVBWRQAPCGKGLEYVS

El SSGGSYPYYPDTVTGRFTI SRDNSKNTLYLQMVGSLRAEDVAVYYCAR  VLYYDYDGDRI E (SEQ | D
NO 49) 25 or a sequence that has fewer than eight, seven, six, five, four,
three, or two alterations (e.g., substitutions, insertions or deletions,

e.g., C vat i i : ' IO Rl O I no acid
resi due(@fﬁg co!r[ﬁrlgnspon i ng%’os?tﬁ?aggcﬁaﬁngg%%’§wggégp léF‘l}Q’r}—;u stitutions are
at one ofindividudllyl boasequericaleatonmpassing Bk FR2, amt] FR3, bRbexcBling3CDRYP, 47, 48,

93, 94, .103, 104, .106, and 107...The substjifuti QL npl e,
subst i 1 SR8 Bins oK EEReRRp. s ALIoRR BP0V S mai ny

POsSi ti 0199%j dt nfork § BV ik the BigAVS thaifl- fhmewodk SRS tHeAFTRYWIN geAslire vy 9 WO
2006/ 130374 PCT/ US2006/ 019706 0022] In one enbodi nent, "the heavy chain

f r anBwosRemant gequenry: DPR5, DPgDP-12,BPH, BFal, BF-3bDBx33 dfirdhddP-88c onpassi ng
FR1, F ; ludi ' ' I d sequence,

ani oh | Db UL VL Ribeh iR shideRds ot BEVHATRBRBRBRIAR | PCTC% e
heavy chequende; anamotiiek Vogene mérichfis tdrapdtiblel with thg careonidal steactire Blasselgdrent
sequences: DP-25, DP-1/ -12, -9 - - 31, DP- 32 - 33, - 58,

P 54, GiheEa/hotiact BriS9) - af Bink 22L20%AEL Toptinem ek (R dMe oup
ger m i Ny, SEAERORS).COHRE BafA8horks G%fa&ME with the cafURRa] btRicturéeiabls {-3€ canoni cal
structure class 1-3 see, e.g., Chothia et al. (1992) J. Mdl. Blot.

2271999 ighwde femewonksomitlethemne of mee)f the folowingBesidues accprdifgtoRdpt Ot her
framewor ks, conpati bl.e W th e, canoniscal,. struct.ure.cla 1- 0,i ncl ude
f rammP‘%@bWrgﬁoiﬁ%éﬂl&nﬁrb?r %p&po& oflﬁﬁ’ #“'%}1 qtgwlh%n ?%g#y&ﬁglg, %rg(élt ra(tii ng to Kabat
mﬁn‘oer i p%s'itieﬁi 27; PheyVal Thé, .or Deu M osition ROSMEL, U8, IZ2%, Va, ThatTrp,asilleiabn 26; Tyr,
Phe, or at

posif\{on 34; Arg, Thr, Ala, Lys at position 94; Gly, Ser, Asn, or Asp at position 54; and

Arg at position 71.

15 [0023] In one 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%,
99% or more identical to the light chain framework of a Vk II subgroup germline
sequence or one of the following germline V segment sequences: Al7, Al, Al18, A2,

20 Al9/A3, A23, a Vx I subgroup germline sequence (e.g., a DPK9 sequence), or another V
gene which is compatible with the canonical structure class 4-1 (see, e.g., Tomlinson et
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;

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



position 27; Phe, Val, Ile, or Leu at position 29; Mt, Ile, Leu, Val, Thr,
Trp or Ile at position 34; Arg, Thr, Ala, Lys at position 94; dvy, Ser,
ition 54; and Arg at position 71 1 one
errbodl VG?Q O%hﬁ%%ght chain framework (e.g., FRI, 59@820%%/914?9Qf I dual 'y,
or a sequence enconpassi ng FR1, FR2, and FR3, but excl udi ng CDRs) i ncludes
an am no aci d sequence, which is at least 80% 85% 90% 95% 97% 98% 99%
or nore identical to the light chain framework of a Vic Il subgroup germine
sequence or one of the followi ng gernmline V segnent sequences: Al7, A, AlS8,
A2, 20 99ioforeAdchtiodl t¥ie fighd LA BiibloWEHITr A PABKRAE ekl - 8 DPKO
sequence) or another V gene which is conpatible wth the canonical
struct usequuica%ngPKQeequeacag , Tominson et al. (1995) EMBQJ. 14:4628).
O her franmewor ks conpati bl e vvith the canonical structure class 4-1 include

f t | t

bt 00BN dn oRE pRfaiRient BleTighlor béncall L Db EEL AR EE PRI 10, 101 s
T o 1 o v e s,
posi i off) 8 iekien BB draincrighle amFUBMéaIP‘ﬁn%ﬁ'dF‘%é%gén%%a M the |ight
chain fpa 10008 0 Sthe aﬁ‘&é)acfﬁ%mdﬂg%om hﬁ%ﬁﬂ H%?eaﬁrchﬁniﬁgéﬁé‘ce ,

enconpassi hg FR1, FR2, , but exclud @g inclu an amno acid
sequencframework)e.g.sa hghtloehsavy&h%l vasidhle Baugw W@sicﬁm%orﬂafbfumanmam 2006/ 130374

PCT/ US20 /%&9 06 9%.0r nore |d%nt|cal to the |i aln framework of a
Vic |l s iWFW&“?éa%P&HE%a BIgn SOk PR un1%'0251 I n one
enbodi N@ibody Jwacﬂmeamerém (bl %)/He @heﬂn vaidwéotrﬁnéw&mmdin flod- , the
regi on enconpassi at_ | east R3, and optionally FR4) can be

choien 2% ta 80%., QQQ‘VgrﬁO‘Voﬁo aoa/a@w@%a@ B5% &f therming pcidheegisturs framiaudi ng at
| east o dues f
a5t oSN oAy B LR BP0 S BN g s rom

var i abl farhework vesidaerfmm alheméan matuse dntibady, ahtmae gemﬂinelsenpl;enceaarhum germ ine

sequence, a human co sensus sequence, or a hu antlb d scri bed herein;
o gt SSRGS (Eh P PR orl e TOORT eeaARoy e

non-human framework that has been modified, e.g., to remove anugemc or cytotoxic

15 determinants, e.g., deimmunized, or partially humanized. In one embodiment, the heavy
chain variable domain sequence includes human residues or human consensus sequence
residues at one or more of the following positions (preferably at least five, ten, twelve, or
all): (in the FR of the variable domain of the light chain) 4L, 35L, 36L, 38L, 43L, 44L,
58L, 46L, 62L, 63L, 64L, 65L, 66L, 67L, 68L, 69L, 70L, 71L, 73L, 85L, 87L, 98L,

20 and/or (in the FR of the variable domain of the heavy chain) 2H, 4H, 24H, 36H, 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 numbering).

[0026} In one embodiment, the protein includes at least one non-human CDR, e.g., a
murine CDR, e.g., a CDR from P2D10, or a mutant thereof, and at least one framework

25  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,

11



10 20% to 80% 40%to 60% 60%to 90% or 70%to 95% of the am no acid
residues froma human |ight or heavy chain variable franmework, e.g., a

| i ght or v in variable framework residue from ture

ant i body‘yags‘%ﬁlﬁ@ﬂ?geri ne sequence, a human consensus Eg?{g’gﬁ@@/,g%("% a

non- human franmework (e.g., a rodent framework); or (d) a non-hunman
framework that has been nodified, e.g., to renpve antigenic or cytotoxic 15
determ nants, e.g., deinmunized, or partially humani zed. |In one enbodi nent,
t he heavy chain variable donmain sequence includes human residues or human
CONSENS YH0 AP U REShe dnftRIdANGS, tBE h@R§ oP lighTRehfin YhridteddrhAih 9 'u@aceocg%' Il ons
(prefergblzi./{?qt I easet five, ten, tvleové,. or all): (in l.lh%& FR o t%]e vari abl e
domai n @foteindndludgh an emitiordridisequedse, wigdl is agleast 80%)| 85%490%, B84, 97%6L, 62L, 63L,

64L, 65l,00/0 67L L. L, 70 /1L, 73L, 85L  87lL..98L. .2Q and/or (in
Che' FR_ SB% RYag% Ao Hemiest i 4 vabpote dbmpin abaveonc phin shibogy esiiged 301 “a7n
39H,  43HerefihElg.,4$28.10,3%EH2DE0M, oOHUH2DG612; 06Qhich ditfdrs atAHeast4tdr 5/75H, 78H, 91H,
92H, 93H, and/or 103H (according to the Kabat nunpering). [0026] In one

embodi naepidues,hat Jessothen 40,i38c2Q; @e 40 Epsidness Sromonarigble demeinseapriceef gt . a  nuri ne
Qg | f k
CDR, e %n%?@?% E@H&rgl%%g.hg%%@hg?ﬁlg%i%&%pﬁlq_gnd at |east one framewor

25 whi ch ers trom east one anino acid, e.g.,
at least 5, 8, 10, 12, 15, or 18 anmi no acids. For exanple, the proteins

i ncl ude [6028] t win onelermdwdinhantrone of bath of the veriable darhaingmchudeamiroBRid and

i ncludes at. | east one amno.acid difference.i t .least three of HC FR1, HC
FR2, HCP ?HSL%M‘?‘““L‘@%?@‘O% 6‘“[‘2:"%?6‘?'?2"‘0%%’68?%@9‘1“ P?ﬁg’zooel 019706
10027] &g oPED Foyad o Kambnizéd dhtiBEEY 1&.4£56- 8 indBT) oY gérmdlfileGeghefi®d, N sequence
of the protein’includes an am no acid sequence, which is at |east 80% 85%
90%1095&pr expmple, deoyariabledgmaingyill inghade a ruumber of positions abwhich SieeamHne equence of

an anti ' ' a0, - . huP2D10- 2; or
whi ch d??]ﬁ)e{? fs&g%t?"rag{e’%%teha@? fride aﬁ“@”é‘@‘?%&‘é&“ﬁ%@i’ g°'t]51°é’§ﬁﬁ%, 30, 20, or 10
r esi duesequience)becausy thebi@ard ddeatical aethatpusitioaf Odithe ramhinipifyameyearki bed her ei n,
e.g., P21) .10, huP2D10-1, or, huP2 -2,.10Q28 ne odi.ment, one or
bo'?h of Ppsitionssyhess) : YIRS iR h‘juﬁ?ﬂ r’éHeg‘ﬁSgé'cqlodg&ﬁﬁs?’iﬁ%Q&hﬁ t he franmework
regi on Hhgto of thAarable ¥ mdRy dre/ idferdtNideRtidal & thhirhish Afboly (bt

15 germline sequence) rather than the murine. None, or at least one, two, three, or four of

such remaining framework positions may be identical to the murine antibody rather than
to the human antibody. For example, in HC FR1, one or two such positions can be
murine; in HC FR2, one or two such positions can be murine; in FR3, one, two, three, or
four such positions can be murine; in LC FR1, one, two, three, or four such positions can
20 be murine; in LC FR2, one or two such positions can be murine; in LC FR3, one or two

such positions can be murine.

[0029] In one embodiment, the heavy or light chain 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
25  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-TWEAXK 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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(e.g., P2D10) and a humani zed anti body (e.g., 56-84m and K107) or gernmline
sequence. 10 For exanple, the variable domain wll include a nunber of
positio | the amino acid is identical to bot i pe anti body
and the %an@gﬁgdr?tq?body (or germine sequence) becausep?ﬁﬂg%%“g?% i denti cal
at that position. O the remaining framework positions where the nurine and
human differ, at |east 50, 60, 70, 80, or 90% of the positions of the

vari abl e domain are preferably identical to the human anti body (or 15
gernl i ne sequence) rather than the nmurine. None, or at |east one, two,
three, @pctioakily Hﬁkeds(é'.ﬁ., by @ﬁ@hi@él%@uﬂﬁn?”@éﬁ@ﬁ&ﬁl@ﬁﬁ,‘ Adn0bvaldBYasieeidtidgnt i cal to
the murine antibody rather than to the human anti body. For exanple, in HC
FR1, ona otherwige) towok opmore dtheranalepulap entitiegsupke as anothecamitpdy g, or two such

Can be VRRPFRE of it sied dbtttp, BR5s, phBobple b BB 008 "2 20 be

mar i ne;cytaataktiCagdnds, amdfg 6thefsW0 such positions can be murine; in LC FR3, one
or two such positions can be nurine. [0029] Tn one enbodi nent, the heavy or
i ght chain variable domain s ence of .the protein ingludes an am no acid
sequ%nc@g%ﬁcodé’él_ "araﬁEF&F’é]i‘%‘%g‘_i?SHI%UQWHEQ?EP?%Q&’P SMECEPSRL a nucl ei c
acid t %Enpbéﬁﬁbx&s?ﬂ?a?ﬁxgiu@e 4 gﬁh&‘ﬁla@élﬁicﬁ?y Sbceiabl @%ﬁerdﬁﬁf‘ah'aﬁﬁfi‘WEAﬂ n(e.g., a?25
specific nucleic acid sequence or a nucl’eic acid sequence that encodes an
am no aatitiodys eguen enti-davcek antthody deseiibgd hereint s conpl enent, e.g., under |ow
stringency, nedium stringency, high stringency, or very high stringency
condi ti [O bodiNER! b bax . i yatized or linked to
anot herlﬁ{.buQZAct i g%g%t ﬁ%ﬁﬂ%‘)%d e. ’gt.h?%t;lgt %‘?ﬁ%g%l?oﬁla’g?&b\éot ein, or conpound.
For exéghaintacentival eotipdsitidy thereofpis adihihidiéded AOHSubIBWHo RéSts ab2a6/ 019706
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an anti-TWEAK antibody described herein is used for the preparation of a medicament

15  for the treatment of an inflammatory disorder, immune disorder, autoimmune disorder,

neuronal disorder, a neoplastic disorder, or other disorder described herein.

[0033] In another aspect, the disclosure features a method of treating a TWEAK-
associated disorder, in a subject. The method includes: administering to the subject an
anti-TWEAK antibody, in an amount sufficient to treat (e.g., improve or prevent) the

20 TWEAK-associated disorder. The anti-TWEAK antibody can be administered to the
subject, alone or in combination 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

25  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
cither 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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anti body, e.g., an anti-Tweak anti body descri bed herein. [0032] In yet

anot her enbodi nent, the anti-TWEAK anti body (e.g., a pharnaceuti cal

conposi ty f) is adm nistered to a subject who e an anti- 1o
TVEAK aﬁrﬁgggeﬁ?ﬁgrapy or whose condition would be anep§3&§?%ﬁmHV“§he

anti body. For exanple, the anti-TWEAK anti body can be adm nistered to a

subj ect who has or is at risk for an inflanmatory disorder, i mmune

di sorder, autoi mmune di sorder, neuronal disorder, a neoplastic disorder, or
ot her disorder described herein. In one enbodi nent, an anti-TWEAK anti body

descri bgdahrGidhet, or HO8E chrP¥ary BéheRAiRE 8h fe! sAfie®and GG tokfe fOT the
ordef, i nmu r

treatnment of an inflammuatory di e di sorder, autol nmune disorder,
neur onabubgics oincae emhodisept, as tnte- TWEAK detihodydessribed heteimds dsed foiether i bed

herein. [0033] In anpther aspect, th i re features,a nmethod of
treati nﬁkam?%@?gglﬁ%‘g%eé’f g)d'%?ﬂ %m&?g?i@%ﬁfsé’&a%d 96t hod i ncl udes:
adm nistering to the subject an anti-TWEAK anti body, in an anpunt
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a TWEAK-assocl ated disorder, e.g., a erein. The
ant i bodsecepdor, ehas €nl14. t Theanethodcammrisenentacting) T WEAKpt e cemplex thath di sor der s.

The t "t " ref 1o, 25_adm ni st er.j th L . t,
mmnner | SRR VAR Wik fERbetY o ThrmrBod ey be Wl or AElsIP ViR €1 Bn. syt om
or par agRiues, e3SHAHRbEE Wi, IFo? eRdriple IBWEAR: @eeptdt-dkipfeasifi@tellsdas B¢ | bed herein)

or to prevent onset, progression, or exacerbation of the disorder, to
ei t her wlm@tms'mmalcu{}mgmquiw e gerjactiag step can be effestaddbyrddimgtanbl e to one

skilled_] ‘ C | atq | rapeuti c and/ or
or ophy! BET VRS bibodf RERE Shgk reahi SulpbufiaR, B8 MeRLABEE0006) 016706
anmount , perfonined on cellsppetentdan sulsiest, dg pasartod an in vibe(esgltherapewtio dr rraydbe
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descri bEBPHARERNPPBOhE dor F&m!ﬁﬁéh? %ﬁﬁﬁ% o005 SenernameRto Y t ho
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di scl osur eat ures a net hod of nmodulating I nteraction
15  for the preparation of a medicament for of modulating interaction between TWEAK and

a TWEAK receptor protein.

[0035]) The method can include contacting TWEAK with the TWEAK receptor
complex, or subunit thereof, under conditions that allow an interaction between TWEAK
| and the TWEAK receptor complex, or subunit thereof, to occur to thereby form a

20 TWEAK/TWEAK receptor mixture. Generally, the anti-TWEAK antibody is provided in
an effective amount, e.g., so that contacting the TWEAK/TWEAK receptor mixture with
the anti-TWEAK antibody modulates, e.g., interferes with (e.g., inhibits, blocks or
otherwise reduces) the interaction between TWEAK and the receptor protein or at least
one function of TWEAK, e.g., TWEAK mediated signaling.

25  [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

14



5 between TWEAK and a TWEAK receptor protein. For exanple, an anti- TWEAK
anti body can be used to reduce or inhibit binding, between TWEAK and a TWEAK
recept or. Fnl4. The method conprises contacting TWEAK or a conpl ex
that con Zﬁ%@sﬁg@AK with the antibody. The met hod cangﬁgnﬁgwﬁmﬁﬂm%ells in
vitro e.g., in culture, e.g. invitro or ex vivo. For exanple, TWEAK
receptor-expressing cells can be to cultured in vitro in culture medi um and
the contacting step can be effected by adding an anti-TWEAK anti body to the
culture nmedium Alternatively, the nethod can be perforned on cells present
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prophylatti’c) protocol. For exanp e an y can be
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anti body described herein is used is for the preparation of a nmedi canent for
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bet ween TWEAK and the TWEAK receptor conplex, or subunit thereof, to occur
to tSherkEpiging andipeptides thetringdnde therpitepscpn be used fe gensratenferegn fgr othgie ant i - TWEAK

anti bo 4 | ' ti u : ntacting the
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i nt er f esmadl moledulgse For exampibe, bipestidelthal dhcdudes thewpitepedandensetliasamn) t he
interacti on between . T and t he rece%torlggrot i.n or at.least one function

ol
of TWEARMUDOGEN Or-pGe AGERTIOK Screeping ag sXpreyypn 1iery o G plsq ResSIRIS) osure al so

f eat Ur eSaRbe cBinp ol 46 (RAFRUEIS 19 thiSHGARE the BeptREURMSPRappiPbch encode heavy
and |i ght chal nﬁ(\)/ari abl e regiu(?ns of the antlﬁ%K’n%ﬁt ia%%ﬁc,il\;ges, e.g., as

des¥r i (stctheerdetenmirrtjon,dx ayahtate campoundssior theinability o intezast withithest and second

nucl ei c_acid_  encadin e ' ' i I edl respectively,
of P21y ROPS pif i SRR P s BT AR A, Bt A s oot -t he

di scl osd¢teeminty if eiescobpodindcinl istenriwitle TWRAK Gothi prasemvg of Aeompeting ¢ aci ds
descri hed her [ 0037] The disclosure also features the epitope of TWEAK,

ejin
e.qg., H#AHA antjpody.
[0038] Methods for delivering or targeting an agent, e.g., a therapeutic (including a
15  genetic agent) or a cytotoxic agent, with an anti-TWEAK antibody (e.g., P2D10 or other
antibody described herein) to a TWEAK-expressing cell or structure in vivo are also
disclosed.

* % %

[0039] As used herein, the term “antibody” refers to a protein that includes at least

20 one immunoglobulin variable region, e.g., an amino acid sequence that provides an
immunoglobulin variable domain or an immunogldbulin 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)

25  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, IgG3, IgG4), IgE, IgD, IgM (as
well as subtypes thereof). The term “full length antibody” refers to an antibody having at
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recogni zed by P2D10 and proteins able to interact with the epitope. For
exanple, 5 proteins and peptides that include the epitope can be used to
gener at for other binding conpounds that i ] t he
epi tope,ewgzgf&fmg?gtei ns such as antibodies or small n%szc‘%ﬁ@gm%g? exanpl e,
a peptide that includes the epitope can be used as an i nmmunogen or as a
target for screening an expression library. It is also possible to evaluate
conmpounds for their ability to interact with the peptide, or, by mapping or
lo structure determ nation, to evaluate conpounds for their ability to

i Nt er acleagh96% dfitite lefigth O R Batufal Antibolly tHahis pesvaésed to Rnove Bl sifal TVEAK.  An
exenpl ary evaluation includes determning if the conpound can interact with
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10 or olgids IgGigG@3)dgG4eas dtsicabdxyterminalresiduea TWEAK- expressi ng cel |l or
structure in vivo are also disclosed. [0039] As used herein, the term
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ant i bodi es glg . i ngl e ain antibodi es, Fab fragnents, F(ab)Z fragnents,
Teith fopmating, ot

Fd ¢ agffsRa 1¢ DI FACHCagrent s) as wel | as full length
anti bodies, e.g., full length, immnoglobulins of types IgA 149G (e.qg.,
199G, | po#1] | 0GB “ibEI6HA comPdsitiond Refers %Vh Catfipositinl thatSs fetdv¥@RSmidier eoO. The
term"full 1ength anti body” refers to an anti body having at 15 WD

2006/ 133t 20%©f pUsa 08¢ campayent afangturd gemple fomewhish heniselated nat ural anti body
that i i G th antibod
a '%o@@@ﬁ@ﬁﬁ &sh Beo?ﬂet@gé’q{ gcr:] 5 os@@oﬂ?ﬁﬂgdﬁc}?%ﬁaﬂﬁroﬁa&?&liy daff gt N anti body

can inc e conp
“compositions of at least” a certain degree of purity if the species or population of species

15 of interest is at least 5, 10, 25, 50, 75, 80, 90, 95, 98, or 99% pure on a weight-weight

basis.

[0042] An “epitope” refers to the site on a target compound that is bound by an

antibody. In the case where the target compound is a protein, for example, an epitope

may refef to the amino acids (particularly amino acid side chains) that are bound by the
20 antibody. Overlapping epitopes include at least one common amino acid residue , e.g., 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

25  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
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anti body, e.g., residues fromthe am no-term nal residue of a natural

anti body (e.g., a 19gGl, 1g&, 1gG3, 1gA) to its carboxy-term nal residue.
S [0040] N ogl obul i n vari abl e domai n sequence” ers to an am no

aci d sevaegg%g%?ch can formthe structure of an im*ruh%&l"é%‘l?ﬁ’f"r?wﬁari abl e
domain. For exanple, the sequence may include all or part of the am no acid
sequence of a naturally- occurring variable donmain. For exanple, the
sequence may or nmay not include one, two or nore NN or C-termnal am no
acids, or may include other alterations that are 1o conpatible with

formati rfat;el o t nposition" refers
o & comEnpiHs o ifl Bl o 7 Br o Weep ) vont 0, FFmERRRCC, ' e
conponesttingehcyphybaidigation saiditions inf 6XNSBQia¢ hbdub459C; flkined bywasppmiotd on can be
obt ai ned. Conpositions pr oduced artificially or naturally can be

" conposVeshenin &2X 8§8C) @ 4% SDS atcPEx3)rhighesivingeney hyhsidization eondifions jieci es or
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the sitgsoeNar fréfefiBly 4)%%%!@5’ strifigéncy Bybifiiaiok Yomitiod i .8Msodlu t he case
where the farget corpound is a protein, for exanple, an epitope may refer

t o t he phusplateg@9BDS ptGSCCefollawbd by oneor mare sashedat 0.2Xi S5O, 1908DS ar e bound by

the 20 anti body. Overl appji.ng epitopes include at |east one conmon am no acid
r esi dued3 °Ce High stepgengy conditigns £3) age Bw perfersed coRdAnSeRdThe apasdbatesi dues. [ 0043]

As use‘jsh@ﬁfd%ﬁi'ﬁaﬁf@?esg%M@é’g&%ﬁe&.‘as under | ow stringency, nmedium

stringency, rirngency, or very high stringency conditions" describes
conditions for hybridization and washing. Qi dance for perfornmng
hybri di [0844lon rAeSEWEMG-assaciated diserdedis dny disatderiemthidh BWEAK s i n Mol ecul ar

Bi ol ogy h /ey & Son LY. (1989). . 3.1-6. 3.6, Qus and

non goq u e‘f?ﬂ}éﬁ}lﬁg‘? Xgoﬁéd%%“c?e@%%’ %5 gv&loﬁ%cognﬁ.élton,r Sg'fn E)F%ﬂsc e § ggﬁoéfq#%é can be used.
Specifiatemdbfyilﬁﬁgibﬁmmbmaﬁmgeg@ﬂ,r ed to herein are as follows: 1) |ow
stringency hybridization conditions In 6X sodiumchloride/sodiumcitrate

(SSC) at out 5C, fol]owe y . I washes jn . Q.2X SSC, 0.1% SDS at | east
at 50C l@@?ﬁ te&bé?sapﬂwgmqéef%@&z?ékf%g@gw ng&eﬁ%mf@m@ ve

the same meaning as commonly understood by one of ordinary skill in the art to which

this invention belongs. Although methods and materials similar or equivalent to those
15  described herein can be used in the practice or testing described herein, suitable methods
and materials are described below. In addition, embodiments of the invention described

with respect to Chothia CDRs may also be implemented using Kabat CDRs.

[0046] All publications, patent applications, patents, and other references mentioned
herein are incorporated by reference in their entirety. In the case of conflict, the present
20 specification, including definitions, controls, In addition, the materials, 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
25  disclosed, including exemplary humanized variants. These antibodies, other
anti-TWEAK antibodies, and other TWEAK 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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of the washes can be increased to 55C for | ow stringency conditions); 2)

medi um stringency hybridization conditions in 6X SSC at about 45C, foll owed
by one shes in 0.2X SSC, 0.1% SDS at 60C, 3) high stringency
hybr i di 3& %ﬁg(gﬁ%i tions in 6X SSC at about 45C, follo Wg@oﬁﬂ’é”% nor e
washes in 0.2X SSC, 0.1 % SDS at 5 65C, and preferably 4) very high
stringency hybridization conditions are 0.5M sodi um phosphate, 7% SDS at
65C, followed by one or nore washes at 0.2X SSC, 1 % SDS at 65C. High
stringency conditions (3) are the preferred conditions and the ones that
shoul d sed X M specified. [0044] A "TWEAK-associ ated

di sorde@ﬁ4élis a‘lﬂm'f% Rﬁﬁﬁ‘&ﬁ ch TWEAK 10 contributes to etiology or a

di sord ose Lddsafb i t i ! by
0049105 € TEA IR inSMIR tggfequafceg fMedlic Bifled of anf T‘Wﬁéﬁ ned, all

provi sion of a TWEAK bl ocki ng agent. [0045] Unl ess "otherw se
t echni catibedies, sushes PP 6, @204 sand Hu@2Dil 0r2h Resiculah antibadies,seelnasng as

commonl y_undernst ood one,of ordinar kill .in the .art tq whic this
vent SR 53 Gede, ! RS b reatit e Chatcer PR Bnss B oudode o "ene 1o
those lthe ftgfied arhigd abidiséquincadior by nmd’g hfimbd Gerfiliad igbed 16 provifela géfle descri bed
herein, suitable methods, and materials are described below. In addition,
enmbodi ri#feacesies theaesited eminansideguencee Morgpyes, thesssatibodies and@ther a CDRs nay

al so be LMRVR ' Qplg? | ' , patent
applica |ons,%ﬁﬁ?§% %%&Jég’?‘ﬂ&e“r" re éﬁgﬁgégl(r@%he?ggﬁdéﬁﬁé?g{l&ﬁ are

i ncor panethads. by reference in their entirety. In the case of conflict, the
present 20 specification, including definitions, controls. In addition, the

mat er i met hods.. and ., exanpl e re iljustrative only. a ot intended to
be |i malwghoé DE%E??%B Rl "éﬁf“f}%g’i‘r‘}’{aﬂfﬁ an}f(yo&igs, ﬁ%&@ﬂﬁﬁg muri ne

ant jobodiatibbidiés. MRGxEnpRay Method Hehides stwenihg pFolEAlexpiessidlibratiéss e FYEAK
function, Variants of the P21) 10 antibody are also 25 di sclosed, including

exenpl Ahpenenfihesome displey Hpreges. fhage digpley Bolgscatbed donetample U-S-TwEAK
a”t'bOOHfd’z%%o@“@rgRBgﬁ%sﬁ%lée%Q%m IR0 52480 PHWAIEA 7oA kygat or  prevent
irat et di sor e.g., inf ot

TVEAK- mé ers, e. antat ory di sdrders an er disorders
di scl o2 081;eW0.92115679; WO 93/01288; WO 92/01047; WO 92/09690; and WO
90/02809. The display of Fab’s on phage is described, e.g., in U.S. Pat. Nos.

15 5,658,727 5,667,988; and 5,885,793.

[0051]) In addition to the use of display libraries, other methods can be used to obtain
a TWEAK-binding antibody. For example, the TWEAK protein or a peptide thereof can

be used as an antigen in a non-human animal, e.g., a rodent, e.g., a mouse, hamster, or rat.

[0052] In one embodiment, the non-human animal includes at least a part of a human
20 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
25 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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di scl osure includes the sequences of specific exanples of anti-TWEAK

ant i bodivgé,osa@ﬂ’ as P21) 10, huP2D10-1, and huP2D10-2. Parti cul ar

ant i bodit820%(2%74s these, can be nade, for exanple, BGVESREPINY and
expressing synthetic genes that encode 5 the recited am no acid sequences or
by mutating human germine genes to provide a gene that encodes the recited
am no aci d sequences. Moreover, these antibodies and other anti-TWEAK

anti bodi es can be produced, e.g., using one or nore of the follow ng

met hods t .ava | abl r | R I bodi es,
parti cuth&%g?%a@%%lg&gm%%%sﬂo&@ @xaen%pgfh%ﬁ%ﬁﬁ%@' irﬂn%?%%gg screeni ng
pr ot ei nbexrgressasy wrepladerthe CORs required forlimtigg arbindifipdaterminimpdfauch | br ari es.
Phage di ay is described, for,hex le, U S. 2 409; Smith (1985)
5cience%:t§mﬁf§&?§e W%Tﬁ‘?’%&‘?%&fh, -92/20791; WD 92/ 15679;
WO 93/01288; WD 92/01047; WD 92/09690; and WO 90/02809. The di spl ay of
Fab' s opo0s4pge Himdfized alibbdieCcdh be deflerble$by RiplacidiGequehteso GRSV 27 ;

5, 667,988; and 5,885,793. [0051] In addition to the use of display

| i br &r i ¥atiabie nesion that prscnot diseptly dnvpdved iv antigen hindingwitlygmpvalenidi ng ant i body.
For exagplencel B’Smﬁ}% W %91)19 r@rimﬁ. RfeRirh Ct%lg&‘r tgpéen%?a@i%lﬂﬁm igh as an
antigen 1h a non-hurman aninmal, €.¢g., a rodent, e.g-, a nBuse, hanster, or
rat. leniddies arequrevidedpdMorison, $.Ae (1986) Suienaa 22011 209-1207cbyOest At | east a

ot neck BBl Bl e migui *a0A, s0r S S50 meE S sRBTRMUS sssa Tl t b 1 ar ge
fragmensg59504;had It'}mm?#,gl 3, Atbse tthHds ihé18de BBk BIipuBARB UnATY .

anti gen-speci fi c nonocl onal antibodies derived fromthe genes wth the
desilp ed expressingithd nueleimgeid seqpensgsthetiensade alboraartad imsanoglebulin FixENOVOUSETM

and 25 Vbl s ropigh st oRRBER b br Behpin fpre SARAARAR it Doy i
obt ai nedrefwellkrioha t0 divse kkill&dinalis 4Bind, fopdximysls, m®ohd okeginedfrgm,a humani zed or
o oS LSS ot SIS P &Ik that ey be
from germline immunoglobulin genes, or from synthetic constructs. The recombinant
15  DNA encoding the humanized antibody can then be cloned into an appropriate expression

vector.

[0055] Human germline sequences, for example, are disclosed in Tomlinson, L A. et
al. (1992) J. Mol. Biol. 227:776-798; Cook, G. P. et al. (1995) inmunol. Today 16: 237-
242; Chothia, D. et al. (1992) J. Mol. Bio. 227:799-817; and Tomlinson et al. (1995)

20 EMBO J14:4628-4638. The V BASE directory provides a comprehensive directory of
human immunoglobulin variable region sequences (compiled by Tomlinson, LA. et al.
MRC Centre for Protein Engineering, Cambridge, UK). These sequences can be used as
a source of human sequence, e.g., for framework regions and CDRs. Consensus human

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

25  [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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described herein (U S. 5,225,539). Al or sone of the CDRs of a particular
human 18 WD 2006/ 130374 PCT/ US2006/ 019706 anti body may be replaced with at

| east a | a non-human anti body. It nmay only Yot O repl ace
t he CDRgﬂggﬁﬁﬁgggifor bi ndi ng or binding deterninantsbﬁqﬂgﬁgﬁé@%%ﬁs to
arrive at a useful humani zed anti body that binds to TWEAK. [0054] Humani zed
anti bodi es can be generated by replaci ng sequences of the Fv 5 variable
region that are not directly involved in antigen binding with equival ent
sequences from human Fv vari abl e regions. General nethods for generating
humani zefpotanial Deell epitapes, auomputte tholslingtapproacinierrfied tpeplidOfibeading? ence

229:1202- 1207, ..by GO . et, al. 1986) BioTe Lques_4; 214, and by US
5, 585, o%@lbetﬁépbe%%dlﬁeafmtm asifa@gss,eﬁég‘,‘mﬂsﬁﬂg# 56 bsl,?lmﬁrﬂfpt!%semm, 213.
Those i fathed Rif il bréQlo i (86 BBAVR Wb ch 28, asLribeg BWCPOGRIGL he nucl ei c

aci d sequences that encode all or pa I munogl obulin Fv “variable
r egi onsand W 8/343d3s fThoveanetifs hind éaany afith¢ 1&snejor NEHG clagoll DResllasypesuch nucl ei ¢

acid. are | | _kno o.those, skilled [n.. t .and, . for .exappl e, may be
obt af neé“dft‘ﬁﬁsrﬁo QW%&%&Q%&%%@PWQ%& ;?ng%ﬂ’figegg@%%g %getcgeg “BP 8%et er ni ned
tar get, elafinged by isittnaing ¥Mall nfunbeérs @L4riinb acidiresidiee ¢ b whiidbl@RpRes, or from
synthetic constructs. The reconbi nant is DNA encadji ng the humani zed anti body

can t hefr peferabby, by singleamino agid sehstifutions. AAsfrpasqiossible, eusgvativepo55] Human
germin HERGE r Nl A5 4 ' A et al.
(1992) b3 %f‘faaézgzc?):ﬁ?gg%’g’é;e & égsé%lféh p. e%"‘“a‘fa.ﬁ“%‘i@@s%i’%sﬁﬁ?uﬁnol. Today
16: 237in fan gehulite entib®ly sefuenices ihdPB2Ysed.. At the Beiomm@@dzing Sigangds7; and

Tom i nson.et .al 995). 20 ENBO.J 14-4628-4638. The .,V BASE di.rectory

or o o8 15Kt SHEIRErbics apiadine Yy i VS e PO IIGRO QY COUPFREYSSE abl & r egi on
sequencggerd syaiheli¢ Rthols (E%ddh%oa syrthelis, Glsseite repUikendeRii) bii®sd PFthfr At €i n

Engi neering, Canbridge, . These sequences can be used as a source of
human seitagerized varigble seqienée caneapsionrallyebe Bxsed toricdhaopreongtanidegion $-gwuman

f r amewoy, ' .used, e.g., as described in U S. Pat. No.
6,300,0’%‘%?@%@8’3%&‘%@%%%@?%' TWEAK- bi ndi ng anti body may al so be modified

by specific deletion of human T cell epitopes or "dei mmuni zation" by the
met hods[005%]c| osladoine c¥¥es, a potential T cell epitope will include residues which are

15  known or predicted to be important for antibody function. For example, potential T cell
epitopes are usually biased towards the CDRs. In addition, potential T cell epitopes can
occur in framework residues important for antibody structure and binding. Changes to
eliminate these potential epitopes will in some cases require more scrutiny, e.g., by
making and testing chains with and without the change. Where possible, potential T cell

20  epitopes that overlap the CDRs can be eliminated by substitutions outside the CDRs. In
some cases, an alteration within a CDR is the only option, and thus variants with and
without this substitution can be tested. In other cases, the substitution required to remove
a potential T cell epitope is at a residue position within the framework that might be
critical for antibody binding. In these cases, variants with and without this substitution

25 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

30 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

20



98/ 52976 and WD 00/34317. Briefly, the heavy and |ight chain variable
regions of an antibody can be anal yzed for peptides that bind to WMHC O ass
I'1; the <) ' represent potential T-cell epitop iped in WO
98/ 5297?%?@%&8%/ 34317). For detection 19 WD 2006/ %%@3209&5199&

PCTI US2006/ 019706 of potential T-cell epitopes, a conputer nodeling
approach terned "peptide threading”" can be applied, and in addition a

dat abase of human MHC cl ass R bi ndi ng peptides can be searched for notifs
present in the VH and VL sequences, as described in WO 98/52976 and WO

00/ 343 %ubc'fd}ea EnuiRe iahiibddydthdr BoBymaf mbhstlondl sfibedy, Wrien ahftsody! | DR

al | ot ypes, and thus constitute potential T cell epitopes. Potentlal

T-cel | WP%Q'@@ aitispley Berapan be el i mi nated by substituting small nunbers of
amno acid residues in the variable regions, or preferably, by single am no

aci d 5(?658 t Ut IchA& méfiodsdbr ﬁ&@?ﬁ@ AiBodiEORRGS g%'u\éé‘d F#lRhhpigl i ons are

made. but not excl usive an am no aclid conmon to a position in
human g@heﬂmemlmda o Mdymtsfeqihe ﬂlraadunagslml stawtiire Af the tantultmlydﬁammmkz i ng

chan esl reld | ei.c.agi senc i NO VL can be
con 8“8%@1 l@ewonag?rﬂ’élfmgﬁ?\g ‘r'é'f' Bas: ?@dg de novo

synt he%h&mﬁ@éﬁ@%éﬂdé@é&u@ﬁ%esée e. nW@@OifOGSGIhXJS"Pat Wds26,693, z&pl vari abl e
sequence c i onal | used to a human constant region, e. g., human

'gG 1 oh6%a mas,é%es%msvspé@am6105@53,1Tqmpe§m1 §18933 Biosechmalesi 1 al T col
epi t opey, éi71' a’@f&%ﬁgﬁﬁﬁ 83 t@ﬂﬁ Ry Enek ﬁfg“&‘ﬁqf flschb eﬁ{ﬂpﬁlg be

i rrportan for I on. or exanp entia epi topes are
usual | yinlJ.526059008625ds the CDRs. In addition, potential T cell epitopes can
occur in framework residues |rrportant for anti body structure and binding.

e el i 'na e t hese Lent |to Wi one.cases require

195 I0beb1 g TogBtady R ekl S i EE el B Al ibPRE SRR E Bt e
change Fc\é\bgbﬁtmoﬁﬁldab@onmtme hnérauan einl onéQRniddiintiReIhd tokbtafiegioap t he CDRs
can be elimnated by substitutions outside the CDRs. In sone cases, an

al t er atib gltered, eig,mutatehro modifl ghemenertinsiof &1e, antiberyt (§gs 19 MFWR S wi th and
W t hout lbﬁ §|ﬁ ubstitution
requi re(?utglaé O%IBﬂﬂowaMpg?re%?é}a % °;ﬂy{ho’g°t°§’? a ﬁ%%rué@laguig position
Wi t hi n dybteine ralrmmreﬁ‘ecﬂoaeelkmgcbﬁonbm complementfuntiion)afior éxathpld)ihedi ng. | n t hese
cases, yvari (t}f Ear[} and w t hout tetal% substltutlg

15’ human IgGT constant region can be mutated at one or more residues, e.g., one or more of

residues 234 and 237. Antibodies may have mutations in the CH2 region of the heavy

chain that reduce or alter effector function, e.g., Fc receptor binding and complement
activation. For example, antibodies may have mutations such as those described in U.S.
Patent Nos. 5,624,821 and 5,648,260. Antibodies may also have mutations that stabilize

20 the disulfide bond between the two heavy chains of an immunoglobulin, such as
mutations in the hinge region of IgG4, as disclosed in the art (e.g., Angal et al. (1993)
Mol. Immunol. 30:105-08). See also, e.g., U.S. 2005-0037000.

[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
25  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
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25 are tested. Thus, in some cases several variant dei mmuni zed heavy and
light chain wvariable regions are designed and various heavy/light chain
conbi naty ested to identify the optinal dei nmunized anti body. The
choi ce J?8P§%ﬁ¢ﬁﬁgl dei muni zed antibody can then be R&EYSERPOLHY deri ng
the binding affinity of the different variants in conjunction wth the
extent of dei mmuni zation, particularly, the nunber of potential T 30 cel
epitopes remaining in the variable region. Dei munization can be used to
nodi fy any antibody, e.g., an antibody that includes a non-human sequence,
© 9. | oSBT ealeclR0R0/ IO RGTUESRRELAT A7 00 bRy 2 U e
ant i body ot'her non-hunman nonoclohal A ody, oOr an antibo I Sol ated from
a di spl bipding landwashifemdjtions.hOthermtrdennhy téchnigoesizani atsortg wed.i bodi es can al so
be used. For exanple, other nethods can account for the three dinensional

structu f t nti.body, franework. 5 sitions,that. are in three

di nensi [)Oﬁgﬁ prgﬁisﬁ?iffimng’SFﬁé?Wg 8&“&%&?%%&? {Sa’rgeg t°ifﬁ$fﬂ?f’o3'8€ﬁ‘ﬁ‘c°f pepti de
sequenchilely fo, at thethindiNin%H+0¢, S8 lfor &katnpld,de. idévtified Dirfdfdngs pibdins afe 693, 761;

5, 585, 089; 5,530,101; and 6,407,213; Tenpest et al. (1991) Bi otechnol ogy

9' 26%- 2antibodies, thenmypgrnesipeanhslirested to the FDRrgions of thedeavsiar light descri bed,
for exagﬁ%grg, | yedsﬂ 00 ]-]‘Q@é . : | incl ude a
human Fc reéals 8%%3ne- g.e,rglg'\?\n _%ﬁtgg%gmé g%ﬁ%]nm%?égﬁphb@g?ébl 0 0% at includes
one or near or @ljdcentztd itlenSDRE,re. g feansevinokl ragions,, partivnlahynsitlintl Oy 5grdn is altered,

e.g., nmutated, t i1fy the properti.es,of..the antibod e.g., to increase
or dec?’B’é‘géc'Sﬁgp%EB%ﬂPé"q?P; I‘E@‘etc@??éﬁtaﬁtt‘bogfeﬁdpﬁﬁ,gm&ﬁt‘ f’%‘bé‘?’ 8? ycosyl ati on,
the nuni@itedo on6 ¥Eh Edw6F the BDRUCE.g., &f ! s@ip-wRE Imprdv&hée), or conpl enent
function). For example, the 15 human |1gGl constant region can be nutated at
one or nore residues, e.g., one or mMpre Qf residues 234 and 237. Anti bodies
may 1hav D02 at i1898e pRbediment mutaggnesis ivpsed fRmake g antibady morasirilitdauce or

al ter effeqiire batiink QBueficed: OnkExdnfi&ih'y InBhod Bsh memRkement

afmlm'ilrﬁg

activation. For~exanple, .anti bodi es "may “have tations such as those

descr i bidentifyingloge or Matecgermiinsseqieneevth@ute similat(eqy,3ndsg imilanin Hodi es may al so

have ol Sispbhat RARLAES SOuhedhotlhbdf AdBshIRTR dbe tvo heavy
amino acid level) can be made in the isolated antibody, either incrementally, in

15  combination, or both. For example, a nucleic acid library that includes sequences
encoding some or all possible germline mutations is made. The mutated antibodies are
then evaluated, e.g., to identify an antibody that has one or more additional germline
residues relative to the isolated antibody and that is still useful (e.g., has a functional
activity). In one embodiment, as many germline residues are introduced into an isolated

20  antibody as possible.

[0063] In one embodiment, mutagenesis is used to substitute or insert one or more
germline residues into a CDR region. For example, the germline CDR residue can be
from a germline sequence that is similar (e.g., most similar) to the variable region being
modified. After mutagenesis, activity (e.g., binding or other functional activity) of the
25  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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mutations in the hinge region of 1g&4, as disclosed in the art (e.g., Angal
et al. (1993) Mol. Immunol. 30:105-08). See also, e.g., US. 2005-0037000.
[0060] Abdhavshyoshpt uration. In one embodi nent, an antig ,ME&% &&(Rody IS
nodi fied, e.g., by mutagenesis, to provide a pool of |bod|es
The nodified 25 antibodies are then evaluated to identlfy one or nor e

anti bodi es which have altered functional properties (e.g., inproved binding,
i nproved stability, reduced antigenicity, or increased stability in vivo).
In one inplenmentation, display library technology is used to select or
screen 90)91,92903,84, 9596 9% 98,99, bH9915% Sdentityg Fedativaftd thei doyoen-l@stines are then
21 WD 2006/ 130374 PCTI US20Q06/ 019706 _identified fromthe second |ibrary,
e.g., bAntibedy,gTheisglestionsganibg perfermed using ableay dpdid P¥ R egerplingi ng and washi ng
condi ti &Rl apl N SOME
sl erre%tagt | %@@%&ﬁg@g@g&g@?ﬁ@%@g@gﬁgg ° | ons sl?h'ge\%gelor likely to
be at tinelutlé Sﬁlbctlgg pmt such aegquendef Inﬂmrcamafrﬁﬂm, 1ddmf5nn@a13mﬁ]aegerhﬂmdi ng

protelns are ib%ﬁli(ﬁs t hen rruta |s ca‘gage di rected otheCDR

r egi onsS°8‘Fe"FF18a“HB ecfing ape %’ﬁBF?ﬁé‘ RS O g8

mut agen@@u@csﬁmat@epﬂateg%ﬁ&bh& th HRMEEMAG- Kerrhﬁﬂl Potfion AfPihe Qirbakl- acent to the
CDRs, frarrevvork regions, particularly wthin 10, 5, or 3 amno acids
of a cumyle . In pthepEnplementafions,MQre HisnO8E OFiye B¢ SCQUENCCRMS0 be
limte & ((PRs, e.g., to make step-wi se inprovenents.
10 [ 006 &)’I ré]gtﬁgéngﬁ%&gl er%{1§géalﬁer agenesis is used to make an anti body nore

simlar to one or nore germine sequences. One exenplary germining nethod
can i ncﬂOﬂﬁ iIdeﬁlci' émbctﬁmeme,tbﬁantiboéygaymmodifedqmbm altbietl are sinmilar

., i dat abase). f th
| oftes oAV PRAerm (6 ATl i e B B el Rty PRI AR be made i n
the i solsed ﬁﬁthmbhdeiaﬂyalte%dt’lwans R 6 lod hloye cdrmbhyarawmbieﬁastd@aed or both. For

exanpl e, a nucleic aci d l'i brary that includes sequences encodi ng sone or

al | posHidifor hayieg png oranore ghicpomationsitercadded tprfhe priginglentibaty Kyldition ddre  t hen
| uat t |
Séﬁ‘m“?n%%rs@s. e 10 18 Blchintly At RALd BfYalliky BE SRR Ik AT Ag! | 0112

usef ul theamino doiisequenvetot dontadl glyensyllaudm site. cohsenwsscqudnod;i; seht , as nany

erm ine residues are intr duce to an| | at e
g 15 techn?ques are we knownm %o er means o ?ncreasmg the number of

carbohydrate moieties on the antibodies is by chemical or enzymatic coupling of
glycosides to the amino acid residues of the antibody. These methods are described in,
e.g., WO 87/05330, and Aplin and Wriston (1981) CRC Crit. Rev. Biochem. 22:259-306.
Removal of any carbohydrate moieties present on the antibodies may be accomplished

20 chemically or enzymatically as described in the art (Hakimuddin et al. (1987) Arch.
Biochem. Biophys. 259:52; Edge et al. (1981) Anal. Biochem. 118:131; and Thotakura et
al. (1987) Meth. Enzymol. 138:350). See, e.g., U.S. Pat. No. 5,869,046 for a modification
that increases in vivo half life by providing a salvage receptor binding epitope.

[0066] In one embodiment, an antibody has CDR sequences that differ only

25  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.

30  Unlike in CDRs, more substantial changes in structure framework regions (FRs) can be
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20 anti body as possible. [0063] In one enbodi nent, nutagenesis is used to
substitute or insert one or nore germine residues into a CDR region. For
exanpl e, ine CDR residue can be froma germne sequence that is
simlar \?'g)flgo&ﬁ%t simlar) to the variable region beFﬁEfUSH@GMW%_ Af t er
mut agenesi s, activity (e.g., binding or other functional activity) of the 25
anti body can be evaluated to determne if the gernline residue or residues
are tolerated. Simlar nutagenesis can be perfornmed in the franework
regions. [0064] Selecting a germine sequence can be perfornmed in different
ways. Faade@ﬁﬁdmh&ve@ygﬁfe%g&e%ﬁmﬂgmp&e& o?8n a@ﬁ&ag.e@haﬁ cblo FRPLS a
predetermned criteria for Selectivity or simlarity, e.gg., at least a
cer t ai ninplude,dut argaot litaited toyhumanizing anorhymsn-dedyeddioamemrk2? WO 2006/ 130374

PCTI US2006/ 019706, . 9 1..92.,93, 94, .95 9 7,98 99 ar 99.5%
i dent i tgffg%}e%’% ?e\ygrﬁig@%édrﬁfﬁﬂ%@e%@ﬁt-gﬂﬁ Hﬁ%dmgﬁj{of g%ﬁcﬁ?.n %tgctsoé?cgct i on can be
per f or n&abilizihg the dindirpasite, &g., chaning thie cléds O£ubclafroftheI@iRREEregion, t e case of
CDR1 and CDR2, identifyi ng a ,simlar germine sequence can _include

sel ett | HgnYAE SRaGHIC asing, acid sesidugs whish anght aljer anrsi¥sctor funetion guchgs Hesi i | ar

germ i i d b ) , but may

i ncl udgl%ﬁ??%g t%é g@%@Pﬂé@ggélﬁ{@g}gﬁ?%&@%’ggﬁrl\git’%Pgn/§t§ag.;’(‘[???‘5§ute to the

anmi no- t Bammnoédgy 36131 9-24), an changmg dlae speciys fromwhichathe panstanbregidnris ot her

i npl ement atiions, nore than one or two gernine sequences are wused, e.g., to
form a €BNE%nsus sequence. [0065] In other enbodi nents, the anti body may be
nodi fied to have -an altered 1o gl ycosylation pattern (i.e., altered fromthe
ori gi najooe7] natThéeang!TWBAK aitibédiedantbe imihe fédn of Batiderigth irtibsdies ok ext ,
"altered" neans having one or nore carhbohydrate noieties deleted, and/or

havithg Bitke formoffragmgeuie akantihodieh e Fab, B(aR] ke F'd: 1A andscFyifragmentst i body.
Additio . C i | 1L Lsel pse ipodi es may
pe- accoihiopd KRR adRortin 1 ihchded & sRBRABMMIY dolnSfy, 3510 oL o7
gl ycosydaatelieed duintain. cRaesegs UsS. 20026079554 asdiDhviesettab b6 Festeiarkngwel | known in
the art ﬂf?ﬁtﬂer means of increasing the, nunber of carbohydrate noieties
on the %( 'T'00di es is by chemical or enzymatic coupling of glycosides to the
am no acid residues of the antibody. These nethods are described in,

[0068] Antibody Production. Some antibodies, e.g., Fab’s, can be produced in

15  bacterial cells, e.g., E. coli cells. Antibodies can also be produced in eukaryotic cells. In
one embodiment, the antibodies (e.g., scFv’s) are expressed in a yeast cell such as Pichia

(see, e.g., Powers et al. (2001) J Immunol Methods. 251:123-35), Hanseula, or

Saccharomyces.

[0069] In one preferred embodiment, antibodies are produced in mammalian cells.
20 Exemplary mammalian host cells for expressing an antibody include Chinese Hamster
Ovary (CHO cells) (including dhf#~ CHO cells, described in Urlaub and Chasin (1980)
Proc. Natl. Acad. Sci. USA 77:4216-4220, used with a DHFR selectable marker, e.g., as
described in Kaufman and Sharp (1982) Mol. Biol. 159:601-621), lymphocytic cell lines,
e.g., NSO myeloma cells and SP2 cells, COS cells, and a cell from a transgenic animal,

25 e.g., atransgenic 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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e.g., WD 87/05330, and Aplin and Wiston (1981) CRC Crit. Rev. Biochem

22: 259-306. Renoval of any carbohydrate noieties present on the antibodies
may be ageoon/i d 20 chemcally or enzymatically as ' in the art

( Haki muddi n et/i3§|p’.g (1987) Arch. Bi ochem Bi ophys. 259?§§ﬁfshﬁ’§§14e”al.
(1981) Anal. Biochem 118:131; and Thotakura et al. (1987) Meth. Enzynol.
138:350). See, e.g., US Pat. No. 5,869,046 for a nodification that
increases in vivo half life by providing a salvage receptor binding epitope.
10066] In one enbodi nent, an anti body has CDR sequences that differ only 25

i nsubst fpflitads sélethBFHINSRIO Int PR RIER thel vestob BasHrbh BtrodidddqEncgsuisncl ude ni nor
am no acid changg?é such as substitutions of 1 or 2 out of any of typically

5-7 ani P Mes. 489 He634:068 aad 847901 D. Eprexamplg, typicatly shenelectablekabat CDR.
S . o . . ! panal
o7 i | i o ek ae 1BRbL AL GAY Bygréih R by Hdihefie 'S 1O

subst i t ahésdell intwuvhich éhewiettior hasttieen mtrddwcedy skills of an artisan. 30 Unlike
in CDRs, nore substantial changes in structure franmework regions (FRs) can

be 3 [\-ﬁgﬂ 006/,130374 Fl>CTI Uus20 /%@B?&)G nade vvirt houl%. artiver seg%l af fecting

t he bi nth prolﬂgfltef%ﬁp BY SEFSGnPT BOGYSY CRERYES AT H L FHREFHE, but are not
| i m t edydcfor emwmymeanﬁwabmmdﬁeﬁam%ef hﬁﬁ&lﬂiéﬁt ghaiff BOhfiedicedd certain
framework residues that are Inportant for antigen contact or for

st abi | | intadftfii K&1Q cellsibypaleiune phesphate-medigtg; tragsfeetione | Withinghe subcl ass of the

t . ; g . e e oo Yl
o of f cepStpaR expte SR U0 PRS0 FHATY AR Ak Clif hisSRe el 11 T 90 A€
| mun. dperativélylinked toldnhayeer/pomeker réghPO4ry elehrentsrife o dyrived: fsl®SY4), or changi ng
th ies f whi ch, t t jon i i ved. [0067] Th
i M T b e, SR R SR R o O s o 10
in_the §aheatof ad 5TI0BRHaBcRAILP bRANCIS reghldory eledbbnt)tb ARve BighfébelsdAb, and

scFv fragnments. Additional forns_ include a protein that includes a single
var i abl of tergsagiption ef the genesc The recembingafraxpression vrstatiakso camies aDHFR U, s,
2005- 0079574, . Vi . P by . < [ 0068]
Ant i bod%e%gr‘ﬁlggtg&wﬁs. fo%%érlreg:hgﬁ%) f gélggcggg thé? lgefv@ “Fa bqrs,sfeg%g%ghﬁgégg tced in
using methotrexate selection/amplification. The selected transformant host cells are

]

15 cultured to allow for expression of the antibody heavy and light chains and the antibody
is recovered from the culture medium. Standard molecular biology techniques are used
to prepare the recombinant expression vector, transfect the host cells, select for
transformants, culture the host cells and recover the antibody from the culture medium.
For example, some antibodies can be isolated by affinity chromatography with a Protein

20 A or Protein G coupled matrix.

[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

25  has been demonstrated that this glycosylation is required for effector functions mediated
by Fey receptors and complement Clq (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

30 include other eukaryotic post-translational modifications.
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15 bacterial cells, e.g., E coli cells. Antibodies can al so be produced in
eukaryotic cells. In one enbodinent, the anti bodies (e.g., scFv's) are

expr essagohieAzy@ast cell such as Pichia (see, e.g.,ng{g,}é@giop&%gé‘ (2001)

JI mmunol Met hods. 251:123-35), Hanseula, or Saccharo I n one
preferred enbodi nent, antibodies are produced in manmalian cells. 20

Exenpl ary manmal i an host cells for expressing an anti body include Chinese
Hanster Ovary (CHO cells) (including dhfr CHO cells, described in Ul aub
and Chasin (1980) Proc. Natl. Acad. Sci. USA 77:4216-4220, used with a DHFR

sel ect agbffsgrrar k&¥itiboBlicS can #§o belftb&iced B¢ a trAndfenit ABimakNHordxamplel UAHB2) Mol .
Biol. 159:601-62 1), |ynphocytic cell |ines, _e.g., NSO nyeloma cells and
SP2 cel P, NeGB49892 slescaihes ametod of exprgsging an arfihody én theimammaryzdand g, | a

transgepy cam e £ o i ' epithelial cell.
[0070] Vit B R meafill. A @Rpfne i Donetif fé%%ﬁ%%s@%%%@%ﬁ% di versified
i Munogpromoter andimreléio aciddhencoding theiantibddyef intersstiand a siphhlequensy forar r y

addi tional ., sequenges, suc sequences that, regul ate replicatipn of the
vectdr fereHeRt p{@?ggdfkya%ﬁnﬂgﬁ AEsugh trpRSgFRiE &agw@s Bedes eEeted o mar ker
genes.  HaRics BB HBRlyRITREIES! THERIRAY U6 BONGIHARALRTHIL SRRRG6HE 0706

facilitates selection of host cells into I ch the vector has been
i nt r oduepplicgtions veedydirectly.S. Pat. Nos. 4,399, 216, 4,634,665 and 5,179, 017).
For exanple, typically the selectable marker gene confers resistance to

drugs, Wﬁ] as %‘%g%teﬁgggnorryci n, or methotrexate, on a host cell into which

t he vector "has uced. 5 [0071] In an exenplary system for antibody

expr essjogfs) a r’ﬁﬁ%ﬂhﬁ?ﬁﬁ" SHEY ST iaRfIbodyFkdy e RSl B ktinda® anti body
heavy c!nair¥ and the an |bgdy |1 ght chog:‘(,n iyg{ei.ntroducgc?gyi nto dhfr CHO cells

by t@l cinethogiecgs,smgiof thedfdllewing methods BIAGORE™\analysis, Envamerldskedbi nant
expressj on vector,, the ' v | Ght N re_each
operati ']Vlols?rn tdb‘ﬁs%' @ﬁ*ﬂ%g gﬂ%ﬁ%%%%? g r%QO(rillgLQél? ﬁ%}{eroé}ﬁ & g%@@’l‘?’e’{. rég' derived
from S\&Qstankfglra@h% seQﬁhhﬂl ©ualysis amddcdnhingl mdwg;nssis: hl/‘la?baitsaWa proveineer / Ald M.P
pronmoter regulatory elenent or an SY40 enhancer/AdM.P promnter regul atory
el ement ihibg o8¢ Py, vgﬂvuﬂewf TWERR %niﬁse&lpe}w PP Of FnisHBl modsb
r econbi gyaitisoRded) €8 54 B80rdBdeREriRl HerefrR MFrtfembEy, MlefaRtibody has a statistically

15  significant effect that indicates that the antibody inhibits one or more activities of

TWEAK.

[0076]) In one embodiment, an antibody is evaluated for inhibition of the ability of
' TWEAK to stimulate production of IL-8, MMP-1, PGE2, IL-6, IP-10.and RANTES in
dermal fibroblasts. See Chicheportiche et al. (2002) Arthritis Res. 4(2):126-133 for

20 suitable assay conditions.

[0077] In another embodiment, an antibody is evaluated for its ability to inhibit
TWEAK from stimulating the proliferation 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
25  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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gene, which allows for selection of CHO cells that have been transfected
with the vector wusing nethotrexate selection/anplification. The sel ected
transf or cells are 15 cultured to allow for e {on. of the

ant i body‘v%reig(\)/d{;ﬁgﬁé light chains and the antibody is régiﬁéi@&}afs’ﬂﬁ%the
culture nmedium Standard nol ecul ar bi ol ogy techniques are used to prepare
t he reconbi nant expression vector, transfect the host cells, select for
transformants, culture the host cells and recover the antibody fromthe
culture nmedium For exanple, sone antibodies can be isolated by affinity

chr omat pendldhantibbd{isthl 3" dAHE. tceueﬁeﬁmqsats’d R137P0 Al SUT O o Rired days[ 0072] For
anti bodi es that include an Fc donai n, é e anti body production system

pr ef er atsidypraliferation was measwreddydiudsing vithHH-dhymidingfor thedass A Othgurgiof cosy| at ed.
F I t
507 |+ (ohale, Ao rERSH R et R EFUIE R BT ARPEN dichgion  FO0AT 201 e

bi ant enWallao, Gﬁﬂbersﬁmgdﬂda.chaiecldmmptohﬂﬁatfmsnmm Hﬁ'ﬁmat&ﬂ that this

glycosylatlonls effetor functiqns med at ed Fey receptors
ana Sorsmuiion of § KHAK b bEGR Cnsaflctte gt e ibods IR GHEAt o SO Set ot <
et aI m&ma&m{ynol Rev. 163:59-76). In one enbodiment, the Fc domain is

produced in a maniral i an expression systemthat appropriately glycosylates
the residue corresponding to asparaﬁlne 297. The Fc donmain or other region

of the [@AT8lbod\Surtace DlasmonRespnanceSPR). ke hinding intaractiopef e prateinsf at i onal
nodi fi O 0 bodi es can
al so bgiﬂ{pe# ogﬁlg M?ranséﬁ%ﬂ Eeﬁ%;{r@ g&gﬁé@%ﬁ%ﬁ%ﬂo@%?@ol@%ﬁé{

5, 849, Jaferabtion Anbkysis QBhﬂe)tdmdts(biosperqnﬁmmrmonsnnaaal|tinmjyvmhouttlhimlmgrmar y gl and
of a trans i,C mam A transgene is canstru I i ncl udes a

mi | & -sp”é‘é’l"?ﬁ‘f aGieot e %%@‘gé‘?*’ésa&é"ﬂ@n 5&5‘% (P’Hlé’atéYﬁ?t?ody of interest
and a syigdfiag e&%ﬂl&'ﬂfeerAPéhlﬁ re%ﬁ@i@&lte%on%ﬁhé’%h‘écﬁ’sfcqg&w 1kt A@PBlees of such
transgeni ¢ nmanmal s includes, secreted- therein, the antibody of interest.

The antsubfaes(thezoptioel phendmened of surface plasmin fesonsnce (SPRY) fEhe chppges émt i ons, used
di rect 'Cﬁ; ﬁggag%wgly n%gé r&?eeadfe%%?%a%le s‘i’ Qv%é(gxl OarJ DR RO iRAiORRR L Rsa.0f an

anti bo
time reactions between biological molecules. Methods for using SPR are described, for

15  example, in U.S. Pat. No. 5,641,640; Raether (1988) Surface Plasmons Springer Verlag;
Sjolander and Urbaniczky (1991) Anal. Chem. 63:2338-2345; Szabo et al. (1995) Curr.
Opin. Struct. Biol. 5:699-705 and on-line resources provide by BIAcore International AB

(Uppsala, Sweden). Information from SPR can be used to provide an accurate and
quantitative measure of the equilibrium dissociation constant (K4), and kinetic

20 parameters, including K, and K, for the binding of a biomolecule to a target.

[0079] Epitopes can also be directly 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 BIA core chromatographic techniques
(Pharmacia BIAtechnology Handbook, "Epitope Mapping", Section 6.3.2, (May 1994);

25  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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10 nmet hod, e.g., one of the follow ng nethods: Bl ACORETm anal ysis, Enzymne
Li nked | nmunosorbent Assay (ELISA), Fluorescence Resonance Energy Transfer
(FRET), stal | ography, sequence anal ysis and ' genesi s.
The abi I‘?"Pg/ﬁl}?()6 ‘325% otein to inhibit one or nore activ???@&@gm%K can be
evaluated in vitro or in an aninmal nodel of a disorder, e.g., a disorder
descri bed herein. Preferably, the antibody has a statistically 1s
significant effect that indicates that the antibody inhibits one or nore
activities of TWEAK. [0076] In one enbodi ment, an antibody is eval uated for
I nhi bi tEﬂBO]Of thweaK Asiociddd DifMBAK to stimul ate production of |L-8, MW-1,
PGE2, IL-6, | P-T0and RANTES Tn dermal fibroblasts. See Chicheportiche et

al . (20[@081)Ar t han bits TREBAK 40fihady 2éuch 3Sari antibdBy Gesctibdd IeréifSeyi be@seél t i ons.

[0077] In another ephodi nent, an i hody i,s evaluated for its ability to
i nhi bi t10 wmm%a{@fqrﬁwémbﬁ ﬁ%&%?%?‘éﬂﬁ& fisprdst Eas cxpmplesbeial cel |
See, €. ghtiboldy San RS totFchi AfdmMator], ifhBRME] RaftofmPLAL likSalkipn assay (as well

as other useful assays) as follows’ HVEC are plated in 96-wel | mcrotiter
pl at’®es patientaasovell asaeoplagticGliordees. | Exapwples wé inflamaratiory S WBAKuassetissedr ni ght i n

CS-C Medi um wi t hout, addi t.i.on, of suppl.i er, growth, suppl e .S. Mediais

repl ace S%H]rﬁ uﬁcgl'}#lrg?"énﬂgiag?mbsr PW%P# BagEs ?V&kg}ogl?l%&ﬂr@%?’e cultured in
basal #femmatiry Bowel didebseiticlulifgAiicerati@ cblitisdnd, Crofmt® dissase)) psoriesR00 to 1/ 1000
dilution of bFGF growth supplement (C onetics) or, 1 nglm (R&D Systens),

M, upp .
VEGF ( 19 ipfismymgtopy myesitih Stafqtb%xmplpmfs@ﬂwa@ﬁe%dlsw@rﬁéhqt G Bt ed, 10 gg/ m
of the ' ' 3 . Vé@ul% glg,?tﬁ | US2006/ 019706 a
cont ro|%ﬁ%@é@@%@?%ﬂ‘é@%‘é?ﬁs ar E&P {rrf’(l:tu at éeh(f:s) g 37C with 5% CO>2 for
t hr ¢ dsypdronm/ionchidlitisebliterans, Wegenemsogramedemisgsiy vasoulitis, \wachexidH- Thymi di ne for
the last 10.houts gqf. ul tur Cel |- bound r.adi oactivity can be neasured with
o BETAPTOMRIY 1epetic plimonary brosts, PRIORYORS P POVIETNL 885 1 or ol i f er ati on
nedi at eglfdeious\WeRtS) chidifc Sardofdbiis With piilm6rany WkOivemant, Mlyelodgsplustiedi cat e t hat
the antibody is effective at blocking TWEAK activity. [0078] Surface

Pl asnorsyrésaesisefactospryemirpathiexenss hlgsts.itlearative icolitis modergicdp severa f
chronic obstructive pulmonary disease, and giant cell arteritis.

~
—

15  [0082] A subject who is at risk for, diagnosed with, or who has one of these
disorders can be administered an anti-TWEAK antibody in an amount and for a time to
provide an overall therapeutic effect. The anti-TWEAK antibody can be administered
alone or in combination with other agents. For example, USSN 60/679,518 describes
methods for administering a TWEAK blocking agent in combination with a TNF-a

20 blocking agent. In the case of a combination therapy, the amounts and times of
administration can be those that provide, e.g., a synergistic therapeutic effect. Further,
the administration of the TWEAK blocking agent (with or without the second agent) can
be used as a primary, e.g., first line treatment, or as a secondary treatment, e.g., for
subjects who have an inadequate response to an previously administered therapy (i.e., a

25  therapy other than one with a TWEAK blocking agent).

[0083] Rheumatoid Arthritis

[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,

30 primarily injoints. RA frequently begins in the synovium, the membrane that surrounds
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Interest and a target (e.g., TWEAK) can be anal yzed usi ng SPR. SPR or

Bi onol ecul ar Interaction Analysis (Bl A) detects biospecific interactions in
real ti ' | abeling 1o any of the interactants .0 the mass
at the lro‘ivgé}mr?ghgjgrr‘face (indicative of a binding eventfcg@@ﬁ%g/ﬁgﬂ chip
result in alterations of the refractive index of |light near the surface
(the optical phenonenon of surface plasnon resonance (SPR)). The changes in
the refractivity generate a detectable signal, which are neasured as an

i ndication of real- tine reactions between biol ogical nolecules. Methods for
usi ng Sﬂ&mbﬁad@%s@prob&dve&aar Id fak) difidnalsisoffeting fr6laR A, Neukobytést 1, 640; Raet her
(1988) Surface asnons Springer Verlag; .S ol a,nder and Urbani czky (1991)
Anal . GrEHatesfrom thepcireyleton 5‘2%1%6 smovwmcwglg@?n 1S abnogmal Struct B| ol .

5:699-7 ol Ui | ReRhdat

(Uppsaligﬁmg&q% S ér&??%‘?ﬁ tlon rom S@R %gwﬁbe usﬁlggto prov (t'a e an accurate
and quearith, aedness Bwalhug,emdmamha'heqmlldgﬂlbm thercaj’nlagom gradually dmwd;t (Ka), and
ki netic_ 20 neters udi n a f he bi. ndi n a

b1 oribl PR HRE ik Phse PRy SaaEgE Lorc T B BBkey rmpped by
assessi ¢gsivdons datni eVmCtﬁe wféctaaramt Dtﬂﬁk'tﬁ@ﬁtdé&ss} e GElITlRe sYnbViumach ot her
for binding to TWEA uman TWEAK, particul arly sol ubl e human TWEAK)

usi ng EBTAY ¢pd dwmemm@gqvlgzpwabns themermalbysthin synayinmthisk prdvesellipgingyy Handbook,
"Epito (May 1994); 25 see also Johne et al.
(1993) %?m%%&olleféﬁ#@t@}%&@ic 1 198). Additional general guidance for

eval uating anti bodi es, in Western blots and i nm unoprecipitation
assays, [0085] be Aaﬂlﬁcpmglesecﬁ, ahnwdnd&synd!nalabkbsrm(m pandidéstrogthe by Harl ow and

Lane, Co Spr barbor pre 1988 303 PCT/ 2006/ 019706
[00&)] Wﬂ%ﬁ%%& ﬁ?ﬁ' {H’EO Z\bé g ﬁ]@}l-{ ﬁ tH§such as an
ant i bodkappersad d@ﬂﬂhib&h@jdiﬁt caiBechfhe ek and malbleetatwoak Wirfmallyy R@I aleb sorders,

such as a TWEAK-associ ated di sorder. For exanple, the .antibody can be used
to tredbay GAUPLIATR Espgra lzqﬁhmloss)thabmblemt@pg@ﬁue%h% ‘!’Peﬁat ients, as
wel | asg gsoci at ed

di sorder | nc‘?ﬁﬁi‘&gﬁgi%r&?%ﬁ aﬁiﬁgﬂeﬁe%ggﬁggt I C ar tlﬁlpl tis, ankyl osi ng
spondy| deformities associated with RA. Regions that can be effected include the wrists,

15  knuckles, knees and the ball of the foot. Often, many joints may be involved, and even
the spine can be affected. In about 25% of people with RA, inflammation of small blood
vessels can cause rheumatoid nodules, or lumps, under the skin, that often form close to
the joints. As the disease progresses, fluid may also accumulate, particularly in the
ankles. Many patients with RA also develop anemia, or a decrease in the normal number

20 ofred blood cells.

[0086] RA encompasses a number of disease subtypes, such as Felty's syndrome,
seronegative RA, "classical" RA, progressive and/or 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
25  chronic and lasts for years, sometimes for life. RA can also manifest as subcutaneous
rheumatoid 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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I nfl ammat ory bowel disease (including ulcerative colitis and Crohn's

di sease), psoriasis, or inflamatory nyositis. Still other exanples of

i nf 1 ammaggr, ders that can be treated include La -

hi st i ocytgs?}{osf%&%l t respiratory distress 10 syndrone/ ggg@g%@@?ﬁ%és
obliterans, Wegener's granul omatosis, vasculitis, cachexia, stomatitis,

I di opat hi ¢ pul nonary fibrosis, dernatorryosi tis or polynyositis, non-

i nfectious scleritis, chronic sarcoidosis with pul nonary invol venent,

nyel odyspl astic syndromes/refractory anemia with excess blasts, ulcerative

col i ti sgogmder Mch@b&ﬁ‘é@’s&i 836&1{1631% Heof@lifichlifiédsis. psézﬁ@eﬁémplﬂysease and
giant cel| arteritis. 2] A subject who is at risk for, diagnosed

wit h, oindigitgnelude ﬁ@t@fSh@mere (A58, Sbap srasion sprrecandithe HAQ disability ant i - TWEAK
ant i bod EQWEJ ?eﬂg %f%f rapeutic
effect. %‘?‘éﬁe ant - an?e[n(é;e ye%:%)n%%ly% ﬂb%eggfoi’é agét)gég‘?n conbi nati on
wi t h ot these indjeint ﬁ‘he Ewrapeummbpcmmwnﬁm-a‘WEM&ndmfnb&eaungﬂﬁhm for

admi ni steri K b] oc n% a ent i n conb nati,o W|th FI%IJ\IF- 20 bl ocki ng
agent. Pecvaiate é%én W’QJ’E’B &1 FSpE th, BoLsR cO ]Wl"é”& ' s of

adm ni sibdel (R0 e G2 SHRet dtRRSE AIAdinvel. 89118688 (1D82).a synergl stic therapeutic
effect. Further, the admnistration of the TWEAK bi ocki ng agent (with or

wi t hout the second. agent) can be used as a primary, e.g., first line

t r eat nelf088lor m&&&ﬁiy treat mant e.g., for ~subjects who have an
I nadequ resp nse, Vi adm t ra
therapyﬁhﬁner t btm tiboﬁ B“f?ﬂ:‘iﬂ ﬁé%éeé 13"'% efﬁéé%fbﬁ%‘iﬁﬁatm d

Arthri tﬂoireﬁﬁﬁthtli)ﬁ%ﬂ}osﬁr@ﬁ)tahd TelfeAkdiseraére 0 QS (s5d Gahtrabneibus BYdtdiRdy descri bed

herein) can be used to treat rheurmatoid arthritis and rel ated di sorders.
Rheifrat diseasethatip charactgrized by inflamymationand lass phmyelimiieshs: di sease that causes
pain, swelling, stiffness, and | oss of function, 30 prlnarlly in joints. RA

frequen begi W) bidhi of 28 WO
2006/ 13@2%% PC‘IF'/FA ﬁ@b%%%w %gﬁtﬂﬁd?? ggﬁi’lﬁ%s& pr ort%;gccgll e sac [ n many

i ndi vi celimicallg défirdteiM8 a$ defincithy tlheawhmkd;op@m the dnﬁgﬂdsrsafoS (Rosertdtel..ci rcul ati on
into the s OVI

synovi 140 Mook ATRER B IR RSPy ARy RA R el et MEhetFe

two attacks and clinical evidence of either two lesions or clinical evidence of one lesion

15  and paraclinical evidence of another, separate lesion. Definite MS may also be diagnosed
by evidence of two attacks and oligoclonal bands of IgG in cerebrospinal fluid or by
combination of an attack, clinical evidence of two lesions and oligoclonal band of IgG in

cerebrospinal fluid.

[0091] Effective treatment of multiple sclerosis may be examined in several different

20 ways. The following parameters can be used to gauge effectiveness of treatment. Three
main criteria are used: EDSS (extended disability status scale), appearance of
exacerbations or MRI (magnetic 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

25  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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war nt h, redness, swelling, and pain. The collagen in the cartilage is
gradual |y destroyed, 5 narrowing the joint space and eventual |y damagi ng

bone. TRgohide13657t i on causes erosive bone damage in ar ea.
During this process, the cells of the synovium grow a%?@%‘foggbg normal |y,

maki ng the normally thin synoviumthick and resulting in a joint that is
swol l en and puffy to the touch. [00851 As RA progresses, abnormal synovi al
cells can invade and destroy the 10 cartilage and bone within the joint. The
surroundi ng nuscles, |liganents, and tendons that support and stabilize the

j oi Nt c Uw9PE C ONEn eReHkplarythniindl Phalel for waltiplewleidsid iy thdHApafiGentalmay cause nore
general i zed bone |loss _ that may | ead to osteopporosis, mnaki g? bones fragile

and nor autpingpRneegcephalifis (EAE) mqusemodel &g, axdeseribed in fuehst ¢tal 6hi n, i npai r nent

and de 171 .C1 19k € | ' . | t i ncl ude
the wi g’?’é@%ﬁ%ﬂ%é%ﬁeﬁs@kaﬁg%bg?l tef%'el%g bal | of k‘?ﬁgff%%? S9%§{l€12,, EE’%ﬁmy joints
may be Trangdty€Ckll Immdinel €1989) h9: dp4-129)c Mice eandief adptimidterddranaiptiondy25% of peopl e
with_RA, inflamation of l,| blo vessels.c ause rheumat oi d nodul es,
or 1 B el EFER bR EAY Ridporiinl e RS PRSP HREIRHE S *as 1o

di sease cieAgictdeSemind the eficaByofahsatiBedynmul at e, particularly in the ankles.
Many patients with RA al so devel op anem a, or a decrease in the normal

nunber 20 of red blood cells. [00861 RA enconpasses a nunber of disease
subtypel.o,w%hch Strokeg| ty's syndronme, seronegative RA, "classical" RA

progress| and/or r i.ng.. and RA wi.th asculitis., So experts

cl assi f@‘% di é‘@ﬁgtgwgktaaﬂg&y (ﬁcgt%/ Bréar?boﬂégs%gei }heéelpbgag%%@g n form

| ast s atd toat aRubjdes whb haPeiperiaktel & siveie, ag, R €ir6Mmbedibolic 2 BembrirhagicType 2 is 25
chronic and lasts for years, sonetines tor |life. RA can also manifest as

subdit apfEkgde.gy Withindho lagt 4o dt s 8, oF2dwrrsy|or fRpraYes a sekes 818181 8 causi ng | eg
ul cer s beé)%g%}%ﬁlf@e oke. Eyérﬁn@%%mo%k G dberflled BEUSSRI6tI633 611 WBLEANS

| ynphaden hy, ty s sy ogren's syndronme, ahd episcleritis.
These disaceaeraktatn frasuta boaina damagenbguitinigdronin diseasg oHblood vesselor Btralfe t he above

synptons _can,be_treated using the antibodi es described herein. 29 WO
5006/ 13628 I cHBREEA 0B 165 PHRmE AR RSB JEORS BT S | oty of
clini caleakiRBoEbREd omRide of iRHRIBAIblood vessels) and ischemic stroke (cerebral
15  ischemia due to lack of blood supply). Some events that can cause ischemic stroke
include thrombosis, embolism, and systemic hypoperfusion (with resultant ischemia and

hypoxia).

[0095] Stroke generally causes neuronal death and injury in the brain by oxygen

deprivation and secondary events. The area of the brain that dies as a result of the lack of
20  blood supply or other damage is called an infarct. In some cases, the treatments

described herein can be used to reduce or minimize the size of an infarct, e.g., by

reducing secondary events that cause neuronal death or injury.

[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

25  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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indicia include the total Sharp score (TSS), Sharp erosion score, and the
HAQ disability index. The nethods herein can be used to achi eve an

| mprove | east one of these indicia. The th ' operties
of an aﬁﬁ?%wgnti body for treating RA can 5 be eva?é’g?’gg’t"flﬁlﬁ‘k ani mal
nodel, e.g., using the nouse collagen-induced arthritis (nClA) nodel (see
e.g., Stuart et al., J. din. Invest. 69:673-683 (1982). [0088] Miltiple

Scl erosis [0089] An anti-TWEAK anti body (such as an anti body descri bed
herein) can be used to treat multiple sclerosis (M5 and rel ated di sorders.
M5 is amaphrided alRBhseqlkncs BHERTeasdl KlostElavds, rdthted KentdisdrtCloRblagad by
inflammation and | oss of nyelin sheaths, [0090] Patients having M5 may be

i dent i f prsspurs\or dnability of thedears ta pmambjoed afegemiel¥i s of clinically definite M8
as defined by the workshop on the diagnosis of M5 (Poser et al., Ann.

Neur ol . 83) Fadth Vel AN o Rgh ¥ Siaihnisyd i '}ﬁ%clﬁ definite M5
has had[do'%ao attac%%ﬁ%@cl | n)is%aalnﬁ%b\}il&gg?\g% of eﬁr%d;?scégr\gbl esi gns or clinical
evi dencstroke therepy) ersisarcotriponend theseoficsh g.41p @shbjectivchorhne experigneadieer , separ at e

| esion. Definite VS ma 0 _be di.agnose b Ldence of two attacks and
ol i ggcl B e"%ﬁ%&?“%?“ﬁ%@*@ oéésrg%fb%%ﬁsmt%yu?%r by conbination of an
attack, clinical evidence of two |esions and oligoclonal band of IgGin

cer ebr oppod8jal fNeurchal Hi30fets Ef f ective treatnment of nultiple sclerosis maybe
exam ned in several different 20 ways. The follow ng paraneters can be used

t o gaugl089]f ectAwvanteTWEAK mntibadyésuch asen atibodyidescibadther¢in) candeuysesld: EDSS
(extend dj sabi | i status scale), a arance of exacerbations or MR
(magnet Porerbd drtysat Aol oo sfhias BRRRRIAN Ffoe BRSGRLGRN ' 017 00

| npai r nggikoddpénetativyBisoiders. Zsampled 8Bmediatical regyondBiraudred inclidegpinal unct i onal

systens are. evaluated for the type and severity qf neurol ogic inpairnent.
Bri & | ycord iy (G])apd trawmatichiein injyry; @ Bhs %ﬁa@piw? B%}F@Eea%?ra‘i“f?pai rment in the

fol | ow : i bel | nsi U and
BB YRS SR B St e

bl adder, visual, w-ups are conducted at defined

i nt er vaprimary betersbswlezosia(Pg &3, prograssiye imuseuted dtropby (RMAddarkinsdnls to M), A

%Zﬁ; g?_s i g;s%;@.}u%s_%né ilsgazgé ?ﬁDﬁrAng Mzﬁgi;nle}/’(saDtisre%s%t. ngé]et, e.%!f lHSIS%\}@ (1994) Ann.
60/653,813. In one embodiment, the neuronal disorder is primarily characterized by

15  destruction or death of nerve cells, e.g., of motor neurons (e.g., ALS), of striatal neurons
of basal ganglia and/or cortical neurons (e.g., Huntington’s disease), of substantia nigra

neurons (e.g., Parkinson’s disease).

[0100] Cancer
[0101] TWEAK and its receptors may be involved in the development of at least

20 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
25  [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
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WD 2006/ 130374 PCTI U52006/ 019706 [00921 An exenpl ary ani mal nodel for
multiple sclerosis is the experinental autoi nmune encephalitis (EAE) nouse
nodel , . scribed in Tuohy et al. (J. | mrunol :
1126-11%)6,20%?%03??& al. (J. Immunol. (1984) 132: 2393?‘2‘%??’@’8‘%&‘ Tr augot t
(Cell Ipnmunol. (1989) 119: 114-129). Mce can be adm nistered an antibody 5
descri bed herein prior to EAE induction. The mce are evaluated for
characteristic criteria to determne the efficacy of the antibody. [00931
Stroke 100941 An anti-TWEAK anti body (such as an anti body described herein)
can be afiigihgal 4pehts Siddtodic abd hisoiptioh delapiag agqney, amiihe dika tigt beke, e.g., a

t hr omboenbol i ¢ or henorrhagi c 10 stroke _((i. ., Wthin the last 48, 24, 12,
8, or 2physielogicallycompatible., Ehsrcompesition ean igc ﬁqawﬁr@aceg%qlbfaccwabh sk for
stroke. -g-&gél i | 6 8 ke is a
gener al Saﬁgggy ord%ga&%e rat?{ﬁﬁgg%‘%giupgg%l}ﬁeﬁg%\?g eﬁg'ggéétéal'cgg’{??ood vessel s.
St roke J.dPkarmeSctl66dsi9)i ed into at | east two nain categories: henorrhagic
stroke (resulting from |eakage of blood outside of the normal bl ood

| d i sgheni c strok b ' Lack bl ood
suntyy DR HARRACCy T RiuleEh B Vuu- et SEAER Buf il gBEHRAL 0 00
Fgggg i sg}., mﬂmlemmt(ear?,lcxew@mrmsbime(wrdmnamaufgmmdcy,qm&mu?hang _hypgxi a).
L I OKe ener a causes e an a I.n r In e raln
oxygen LBBBEet; ﬂ%m%ﬁ”é@e&f?&aw%@ﬂ@gf%g% eIGJF kﬁ’v%e_ brain that di gs as
a resul Phc?fna&%c)zl%&a émt)ﬁ,g Wﬁeﬁé%&ry%enﬁi he gl imERcoktSWaRIhEd an

infarct. In sonme case treat rents descri bed héreln can be used to
reduce &Wilkins Putdishers €199y @SBN: A683305727);tand Kibpe, (eh), Handlenki afg secondary
event s at caus eur.onal death,,or injury. [00961 s | f a cerebral
artdty Héﬁﬁf‘fﬁ“ﬁﬁi@&ﬁ‘%’%ﬂ%ﬁ %‘ﬁbﬁcfz#ﬁ{?ﬂ“?wﬁ %#’1@@@@%? ‘of a brain
artery o®17930%6X3! |y called cerebral thronbosis. In cerebral 25 enbolism the

occlusive material blocking the cerebral artery arises downstreamin the
circul ation (e;ﬁj n enbolus is carried to the cerepral artery fromthe

hear t) . (088 aus hephpmacgyiicn] GURROSTIGYPRYL RS 1? ANREERA! fart /0% i s caused by
thr onmbogtagd I’fcf) A A ,tzmuig,%mﬁ-%lm antd ROBITEREEDRNLS TutPadARRAY ddutforyer both

t hese types o 1 . “System ¢ hypoper fusTon
(>e/3. g., injectable and infusible solutions), dispersions or suspensions, tablets, pills,

15  powders, liposomes and suppositories. The preferred form can depend on the intended
mode of administration and therapeutic application. Typically compositions for the

agents described herein are in the form of injectable or infusible solutions.

[0106] In one embodiment, the anti-TWEAK antibody is formulated with excipient
materials, such as sodium chloride, sodium dibasic phosphate heptahydrate, sodium
20 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
25  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.
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31 WD 2006/ 130374 PCTI US2006/ 019706 nmay arise as a consequence of decreased
bl ood | evel s, reduced hematocrit, |ow blood pressure or inability of the
heart t d adequately. [0097] Further, an ant}.- | body can
be adniﬁ?g?gygg&gg a prophylactic stroke therapy, or gg£§§?§ﬁ§§&@£t

thereof, e.g., to a subject who has experienced a 5 transient ischemc
attack (TIA) or is exhibiting synptons of TIA. [0098] Neuronal disorders

[ 0099] An anti-TWEAK anti body (such as an anti body described herein) can be
used to treat or prevent neuronal disorders such as nechani cal neuronal

traunesjoaes] nNetheRERPEdIsPEdn\R fohinfildtétPisSe solutidiPinRSoRhulsBs, Hapesivh, neur onal
traumas i nclude spinal in cord inury (SCl) and traumatic brain injury

(TBI) . lineserpe.<s otber ordered dlpewe suit orétpgls?sfeéqgg af high gemeeafighiony ophi c | at er al
0 & Obirifo b BhabI LR S 6o B AT b BY o BRDIn ogdht idBBhled AR  SCI ©F 051 o

(PLS), progreéssive nuscular atrop on's sease,
Hunt i ngtherequirél smasg in 4D)ppropmidteAblvent with ons ddiasembinatiGe ef ingredientsUSSN

60/ 653, 813. | ne enbodj t, t uranal . .disorder is primrily

b o e A0 es 2 Basri dolly by dileted i Generady sions) o1 or
NeUr ONSar€ Breflared BY Blcorpotatihi'ah AhéHt dBRHb&T Hereif intd @ Sekilchibld Matdbliagis cOrtical
neurons (e.g., Huntington™s disease), of substantia nigra neurons (e.g.,

Par ki nstbasis dispsesipnanedinm pod theaegnired ofhgn mptedippgsAroma those enpmesaiedt or s may be
[ | ' A : f , €e.g.,
1V VAL 1, 45 O € OISR e 0, 2

her ei n)the preférred msstitbds of preparitian arp vacnant drging @and freéze. dyying thatl gieklcaar ci nomas) and
ot her neop) asfic disprder See, €.0., ..TREATNVENT OF.. CER, " USSN

S0/ 5 BRRGIe AT {ehiped Peromgtes iy SHg SRR CUE b fmosi L1 ons 25

[ 0103] evigdly sterilbAifteridiso ey tHePdd® NTRSpraperRidishha sdfioh chese herein) can be
formul ated as a pharnaceutical conposition for adm nistration to a subject,

e.g., tmaintaingd, far example, by thenss of » beating svahi a3 lecithiz, byitheymaintepsnse pbiceut i cal
conmposiyl QeQuﬁgcfzﬁa'lj'ﬁicﬁg sie in the case of dispersion and by the use of surfactants.

Prolonged absorption of injectable compositions can be brought about by including in the

15  composition an agent that delays absorption, for example, monostearate salts and gelatin,

[0109] In certain embodiments, the anti-TWEAXK antibody may be prepared with a
carrier that will protect the compound against rapid release, such as a controlled release
formulation, including implants, and microencapsulated delivery systems.
Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate,

20 polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Many
methods for the preparation of such formulations are patented or generally known. See,
e.g., Sustained and Controlled Release 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
25  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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pharmaceutically acceptable carrier. As used herein, "pharmaceutically
acceptable carrier"” includes any and all sol vents, dispersion nedia,

coati NngsywodpsdBegheri al and 32 WO 2006/ 130374 PCT/ USZOE@&%E@%}%Z&H i fungal
™1

agents, i1sotonic and absorption del aying agents, and t are
physi ol ogi cal |y conpatible. The conposition can include a pharnmaceutically
acceptable salt, e.g., an acid addition salt or a base addition salt (see
e.g., Berge, S M, et al. (1977) J. Pharm Sci. 66:1-19). 5 [0104]
Pharmaceutical fornulation is a well-established art, and is further

descri G3/0) o8 @ E’@llfab olyin Jmll%y%asaaﬁiaﬂ Byactice
of Phar bng(gy Zg%hox(laderbr l.%:Lylglrllcot %d’de | émr?;; t;'NI ki ns (2000) (Y
e

0683306wgight: PAlmqrs bqvuwmo ctﬂhranmemrwwllm&h@egmm gheyt 2909 DeI i very
| SBN:
ob53305%95} 35200 PHIBR (SH Bkt '8dqeh 866s 1508, o T0OUPACTEF2 4>J°%283 ol ents

Arer i camse®har maceut I cal Association, 3rt ed. (2000) (1 SBN 091733096X) .

[0105] The pharnaceutical conpositions may be in a variety of forns. These
such as

i |
oSO S Rnnte, et TR 3ty R e G a8 Srale? Spie o, o o
SUSDenSpay@er &gbhay&opmulbbs yvihﬁl]ﬁ&y’ﬂafég , polpeiaglROhelN? suppositories. The

preferred f or m can depend e intended node of adm njstration and

t her apeRRlyngpysralidane. oE.xamg}?ﬁQféw q!m%queﬁslwﬁwlemem 8gents descri bed

h 0106] |

b rigiopepteRE a8 typh e HRG TR0 b R L o i et at o ol s,

such aspcﬂ;uﬁnyamylehited pmiyols,suo@olymem thereofang bixck bapcdylha]stﬂadngqfna'bmdeck odi um 20
nob h ha tgbilizer. .It can b for I in

bur by ctiet BEpaRT LB o RafcoroBfien mafiopeds ARiRE etilor cd ar 2-5C |

[0107] paighiers BERMAIS blﬁﬁ?all‘qﬂ&ad@@uéﬂﬁ%ﬁly@kﬁﬂ%deﬂﬂpﬂy&%ﬂﬂiy%@'anHDde (e.g.

i ntravenous, subcutaneous, intraperitoneal, or 1ntramuscul ar inject | on) The
phr as esblockyapelymers0f polioxiethylens andpolyexypropyiensy pelymeteciylatesht er al | y* as used

h ' th t I dt I
adm i <R U8 b bl Bt Sbchlagl, (fan enteral and foplca

[0113] In some implementations, the anti-TWEAK antibody can also be coupled to

15  or otherwise associated with a label or other agent, e.g., another therapeutic agent such as
a cytotoxic or cytostatic agent, although, m many embodiments, this configuration is
unnecessary. Examples of cytotoxic and chemotherapeutic agents include taxol,
cytochalasin B, gramicidin D, vinblastine, doxorubicin, daunorubicin, a maytansinoid
(e.g., maytansinol or the DM1 maytansinoid, a sulfhydryl-containing derivative of

20 maytansine), mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone,
glucocorticoids, procaine, taxane, tetracaine, lidocaine, propranolol, and puromycin and

analogs or homologs thereof.

[0114] When the anti-TWEAK antibody is used in combination with a second agent
(e.g., an anti-TNF-a antibody or other agent), the two agents can be formulated

25  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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include, without Iimtation, intravenous, intranuscular, intraarterial,

I ntrathecal, intracapsular, intraorbital, intracardiac, intradernal,

I nt rapery ranstracheal, subcutaneous, subcuti i rticular,
subcapsu‘l‘lg?%gh 32;{' achnoid, intraspinal, epidural and iﬁﬁ@é%ogpﬂgﬁ&?nj ection
and infusion. 33 WD 2006/ 130374 PCT[ US2006/ 019706 10108] The comnposition
can be formulated as a solution, mcroenul sion, dispersion, |iposone, or

ot her ordered structure suitable for stable storage at high concentration.
Sterile injectable solutions can be prepared by incorporating an agent

descri bggmihgt@bdtogéthert i@ ah Bl bdrhinthteddDiepirately, 8.8., aphe e@nt of @iffenyent with one
or a conbi nation of ingredients 5 enunerated above, as required, followed by
filtere8m§ferilization. Generally, dispersions are prepared by

I ncorporating an agent described herein into a sterile vehicle that contains
a basi C(pi18per shuFststiBloAndsd S PWEAK Slointeizehtaté bt f1om those
enunerated " above. In the case of sterile powders for the preparation of

st eri | edesejibest iaBISSNs60/679, bk 8s , Thetagent pnayfbsrany thpaef hodpownd (pgepantht i on are

vacuum dryi.ng and freeze drying.that vield a owder, .of an,agent descri bed
nor ofn Breste s Hocamic G Rae Sulie st mbledn on e BRHER R AE pEPY

st eri | eadrinistéreditosPubiet© Tn b€ eabbdimdtethe bipRing fapetit dd 4 YiolgicRegQlaut i on can be
mai nt ai ned,, for exargF , -by. the use of a coating such as |lecithin, by the

| e
mai nt enBIAtEn Baving %%Wéi&hb%ﬁhemeé 55309&Dan, Fopexample agfWEAKser si on” and by

{he, usenRbuisybh 50 hihivie hheRs % RAWADAR kodeflo? ChRBflaGOTPOSI i ONS  can

be brought I nc ng-in the 15 conpositioh an agent "t hat del ays
absor pt TWEAK blocking mgérds, othen teih @atituodies $kdt binddod WERAKS inolude aftitddies| n certain

i 110 o et Gine o, EWE R SR R e PR R b Bl o) e
r el easewith@eMMriick TWEARR estibiiing o TBWE AK. OtHertherbRRAIAE apéiits @dseibedel | very

systems. Biodegradabl e, bioconpatible polyners can be used, such as ethyl ene
vi nyl abeeican alsgbeproyided ws p pharmaceybicgl gompesition, £&.dy stamdprdgagthods

pol yortglolgﬁﬁ1 i SescADS mpdiy! actic acid. Many nethods for the preparation of
such fornulations are patented or generally known. See, e.g., Sustained and

Control |l ed Rel ease Drug Delivery Systens, J.R Robinson, ed., Marcel
Dekker, [0146] , NAdmiristiationd 978) .
15 [0117] The anti-TWEAK antibody can be administered to a subject, e.g., a human

subject, by a variety of methods. For many applications, the route of administration is

one of: intravenous injection or infusion (IV), subcutaneous injection (SC),
intraperitoneally (IP), or intramuscular injection. It is also possible to use intra-articular
delivery. Other modes of parenteral administration can also be used. Examples of such
20 modes include: intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,
infradermal, transtracheal, subcuticular, intraarticular, subcapsular, subarachnoid,
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
25 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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[0110] An anti-TWEAK anti body can be nodified, e.g., wth a noi ety t hat

I nproves 25 its stabilization and/or retention in circulation, I n
bl ood, ther tissues, e.g., by at least 1.5 r 50
fol d. Tﬁgblrim(g“?‘?sgg anti body can be evaluated to assesspcﬁﬂéiq%/ﬁgwgcan reach
sites of inflammation, e.g., joints. [01111 For exanple, the anti-TWEAK
anti body can be associ ated with (e.g., conjugated to) a polyner, e.g., a
substantially non-antigenic polyner, such as a 34 WO 2006/ 130374

PCTI US2006/ 019706 pol yal kyl ene oxi de or a pol yet hyl ene oxide. Suitable
pol ymer FWHAK madoxdysmbsdgaﬁég'imbhyarbydjuswd ®iroviRothy desifedltaspong, epl, ecul ar
nunber average wei ghts ranging fromabout 200 to about 35,000 Daltons (or
about 1therspeyt rsmmeomce ina @emwm@ffaﬁo&enmlm exofithe@ti-ysed. 5

01121 2 to a water
[sol ubl epr])ao yrgrﬁe@o(ag (&%ﬁgﬁdlﬁﬁ \ﬁgﬁ‘ﬁﬂ% % ny rg%e}lr) B%&da
pol yvi nwbjadctwhbkhmgentpnb;oavm;abmquam[uedom CXENBIVPde m‘themnlge pB0grers incl ude

pol yal k ne, 0 a et h | yc G) or

pol y?)r 0 é}f 3‘}3?8? EJ@%&%& Q’ﬁ%t%eﬂg%)é%&?ﬁ?&gﬁy‘%ﬁrls her eof and

bl ock CQ@ﬂdg)caEbsadhhﬁjs@éd Othevddieskah disbbatusédie water solubility of the bl ock
copolyners is maintained. Additional useful polyners include

pol yoxyal k Ienes such as pol hyl ene, polyo ropyl eneg, and bl ock
copol yn&lﬁ PSP YRt ﬁw&%gmﬁ% %?dl%?f’p]i?f‘é?}w%fvﬁ'g top MEereA at es;
car bomeggys sﬁi?éii RN ses FIRMARBREH 1604 HSAGE Bathi i'ﬁscont]aﬁib]a?’] I'n sone

i npl ement at1ons, the anti- ITWEAK anti body can also be coupled to 1s or
ot her wi mdamm@mwiuyaiof hctivelcatmpbungl calrulated ta graduce &egeshdnmrmuﬁc her apeuti c

o et Bt R e bt bR RS R S in o Ot bt i ¢ ana

chenot hgsadtioniwitlode Biher ageat. USiagle axmmupld:dds@geb@iags’dergl&n gaemmativelyn D,
vinbl astine, doxorubicin, daunorubicin, a maytansinoid (e.g., maytansinol

or the maﬁ%w%ﬁ%q sibady may be pdipiasiared-via continnaws BBIsIoRat i ve of 20
maytansi ne), mitoxantrone, mthranycin, actinonycin D, _
1- dehydjpapfst OSA ght mAﬂ'a&iﬁv&@r&ob&éyn% adRirR6terelf.g.l #63RBodic ERERGRI N,

| i docai he, "propranolol, and puronycin and
over a period of time (a course of treatment) sufficient to encompass at least 2 doses, 3

15  doses, 5 doses, 10 doses, or more, e.g., once or twice daily, or about one to four times per
week, or preferably weekly, biweekly, monthly, e.g., for between about 1 to 12 weeks,
preferably between 2 to 8 weeks, more preferably between about 3 to 7 weeks, and even
more preferably for about 4, 5, or 6 weeks. Factors that may influence the dosage and
timing required to effectively treat a subject, include, e.g., the severity of the disease or

20  disorder, formulation, route of delivery, previous treatments, the general health and/or
age of the subject, and other diseases present. Moreover, treatment of a subject with 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.

25  [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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anal ogs or honol ogs thereof. [0114] Wen the anti-TWEAK anti body is used in
conbination with a second agent (e.g., an anti-TNF-(x antibody or other
agent), wH9odenSo:agents can be fornul at ed 25 separ at el yp@f/y Eﬂﬁﬁ/})ﬂ‘?& The
agents can be forrmul ated or otherwise used in a synergrstically effective
anount. It is also possible to use one or both of the agents in anounts

| ess than woul d be used for nono-therapy. For exanple, the respective
pharmaceuti cal conpositions can be mxed, e.g., just prior to

adm ni stration, and 35 WO 2006/ 130374 PCTI US2006/ 019706 admi ni stered

t oget hemapbe ﬁ'@d’tecbﬁltadié dntibodyr fofld B Péeks, ahonthss ofevendjears 86 as peevent di f f er ent
tines. hgllS] Is al so possible to use other TWEAK bl ocki ng agents, e.g.
agent s éssefdebﬁem?cwgsm% ting s  The agent may be any type of corrpound
(e.g., small 5 organic or inorganic nolecule, nucleic acid, protein, or
pepti de [012FELi CA hﬁ%ac&ﬁi%alt&nﬁa@mlﬂﬁ ﬁfa?iﬂ%ﬂld%%‘%e?dﬂéhﬁ&tlly effdctiee embodi ment,

t he bIocklng a ent is a biologic, e.g., a protein having a nolecul ar melght

of bet wemeus’” dgant depesibed heneipl eSuclaefoMKamnM%mw determineddypsadnhi bi t

ot et " REthe HHBHos i R EERg B R e mBTR R Vet SRR BT8R b 1
TVEAK- Roitugentds usdde A termpewricallyeffebiiidindtntt of gn agehtuhdy alsb &hryco rrpet e wth

cell surface TWEAK-R for ing to TWEAK. Ot her .therapeytic ent s
descrl b%‘if“dllf&t@ AetRrs fuch @@%@Sﬁﬁ?%@ta@@@ég&a@s ight cL e BB ¢ i on,

&ﬁ ARFSf e BRRHRAA to AlicitBdeRel [AGntd MGk MANVENAL, el 1161 Adm ni stration
15 [011 The anti-T K anti body can be adm nistered to a subject, e.g., a

hu nan s:nd}outto,n d‘fylt leastaneé disgrderf panandiercs amebieratiomf & benst anetsymptom othe route of

adm | one ravenous ection | nfusion (1V),

sttt e disodr, & soetiipocaty Bt R i BB Rt 7 Reh BN, Smibeut ar

i nj ect i @étrimkiital ffeRtsoT theaipasition Srewhfvdighet dyalid therdbéuticaltlebineiciyl Ot her nodes
of parenteral adm nistration can also be used. Exanples of such 20 nodes

i ncl ude¢ffectk r aarterial, intrathecal, int racapsul ar, intraorbital,
I ntracardi ac,

[0124] Devices and Kits for Therapy
[0125] Pharmaceutical compositions that include the anti-TWEAK antibody can be

15  administered with a medical device. The device can designed with features such as
portability, room temperature storage, and ease of use so that it can be used in emergency
situations, e.g., by an untrained subject or by emergency personnel in the field, removed
from medical facilities and other medical equipment. The device can include, e.g., one or
more housings for storing pharmaceutical preparations that include anti-TWEAK

20 antibody, and can be configured to deliver one or more unit doses of the antibody. The
device can be further configured to administer a second agent, e.g., an anti-TNF-o.
antibody, either as a single pharmaceutical composition thét also includes the anti-

TWEAK antibody or as two separate pharmaceutical compositions.

[0126] For example, the pharmaceutical composition can be administered with a

25 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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I ntradermal , transtracheal, subcuticular, intraarticular, subcapsular,
subarachnoid, intraspinal, and epidural and intrasternal injection. In sone

cases, I, N ion may be directly to a site of i ' e.g., a

j oi nt ﬁ@‘ﬁé’ﬁ%ﬂ# | aned site. [0118] The route and/or %ﬂﬂ%@‘l’@gm%i stration
of the antibody can also be tailored 25 for the individual case, e.g., by
nonitoring the subject, e.g., using tonographic imging, neurological exam
and standard paraneters associated with the particular disorder, e.g.,
criteria for assessing rheunmatoid arthritis. [0119] The anti body can be

adm ni syaupd3RsviacH dixdskes!@ R dicafiod iifiRicd Pl fopddiveriEmediosfon@th al so be
chosen to reduce or av0|q@%roduct|on of antibodi es agai nst the anti- 36 WO

2006/ 13pB¥ise pdrsiensat BSch4H 724, wichdisalesesisousiablpilewgamplantablainiisione adj ust ed
to provi | r t ' r a

conbi na% %r%f %ﬁ%e?ﬂg‘?’lé%gu 5 %ﬁ@g .,ﬁggt h4e3r a 9|6y%aﬁi{§g§§gfog§§ a%lﬁ)éﬁlgﬁi&{ugTV\EAK

ant i boddel{vendsysteid ltavirg npulti-chembercompertmpnts;aand BES 4)475)196;) whidhalisclosepr ovi de a
subject with the agent in bioayail abl uantities., For exanple,, doses in the
g off ppmots drpbdsityersyetgims Mery ipr Agvice, HplaeEs SPHETHSTRE Bib- 20 my/ Ko,
0.1-10 Hygkes arelalsdkh@wn "0/ kg can be adm nistered. Ot her doses can al so be

used. [0120] Dosage unit formor "fixed dose" as used herein refers to
physically discrete units suited as unitary dosages for the subjects to be

treat edf012dkh ufinentdiVBARsantibodycanbe provided dn & kiknin ene esbodimentdhe orpound
cal cul ain‘?%c%ﬁeﬁ@?‘&%ﬁta{n hiafifl atcﬁﬁfqgﬂﬁbﬁ {hat iﬁPlluﬁéJ € bnd-FoASGRCI ation wth
p I'ca and opt

the require naceu carrier ronally 1 n associration with the
ot her aautitiody,Sind @ptiomily bl infophatichakmnetesalrdhe fopational ddterdal ga bevel y, or in

addi tion, the ant]bqdy may_.be adm nistered via,continuous infusion. [0121] A
ant i'? TWERRIBYS %W%%‘emgﬂﬁ%ma%ﬂq’ﬁﬁr??gﬂ?mﬁ .?%mﬁtﬁﬁ i odic interval
over a BécHbel tkeih bidor the GRUUTHR fYents TQahépdutic bedfit.Ci ent to enconpass at

| east 2 doses, 3 15 doses, 5 doses, 10 doses, or nore, e.g., once or twce

dai ly, or about_one to four times per or preferably weekly, biweekly,

K,
mont hi y[0188k | wea&omt,é%ﬁtalﬁowsluﬂg ‘i?@ék%d, ageptfor BREBIB et ween 2 to 8
ks, t . 7 f bl
For - abollubdty Qfel 1 S PREY aqfiob8l. TR SRplenAl it MithaolR! 0 DO erably

first container that contains a composition that includes the anti-TWEAK antibody, and a

15  second container that includes the second agent.

[0129] The informational material of the kits is not limited in its form. In one
embodiment, the informational material can include information about production of the
compound, molecular weight of the compound, concentration, date of expiration, batch or
production site information, and so forth. In one embodiment, the informational material
20 relates to methods of administering the anti-TWEAK antibody, e.g., in a suitable dose,
dosage form, or mode of administration (e.g., a dose, dosage form, or 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
25  recording, or audio recording, or information that provides a link or address to

substantive material, e.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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timng required to effectively treat a subject, include, e.g., the severity
of the disease or 20 disorder, fornulation, route of delivery, previous
treat me neral health and/or age of the subj r

di seases%%r e@elg({s%l\/br eover, treatnent of a subject w tﬁeyvsﬂﬂg?lgg@& ically
effective anmount of a conpound can include a single treatnent or,
preferably, can include a series of treatnents. Aninmal nobdels can al so be
used to determ ne a useful dose, e.g., an initial dose or a reginmen. 25
[0122] If a subject is at risk for developing an inflanmatory di sorder or
ot her ?tu%%@i’@f SIS C WHRGhd Riefis Are Isrbﬁdamnl AIfid sohidacthadiguid sohiogd before
the full onset of the disarder , as a preventative neasure. The

dur at i oBrefsrably isanaquceuysalution Winen itiagents s rojades asiaigied fels age of t he

body, I F
exarp! o =t itn epERHT oy TR ol Bat oty TR SRR o1l on o

t he di swatbeorbﬁfer,\@mbﬁﬁﬁdaﬂ?(béinbvﬂéﬂ/wﬂﬁoﬁtw019706 may be treated with the
antibody for days, weeks, months, or even years so as to prevent the

d| so de m o n r . ful mnati harnaceuti cal conposition
noiiatls *Ffckpinhad i Bk Prininert A e SIS IRR S e - descr | bed
her el n cSHpdyitink ecithinihgah@apehs. GdsonReenitRidanents) e lamebm.ﬁsepﬁatehe effect of

the adm ni stered agent, or the conbinatorial effect of ents |f nore t han
one ageﬁ?nt%efﬁéiéﬂdefAOf prrpasiasrsnisfar the cempesition and informetional mateBYe KOT nay al so

vary a t: %@% sex, and wei ght
of the ?’?\agllgw ggea‘fo(ﬁlﬂ Q%Bﬂﬁﬁme abi %’%‘/ilggbtgﬁ%e@gpﬁgls E%,gﬂg?} cit a desired
responsmfommﬂtlbmllmmbnal darcbhe comtained in aplasticsletve onparketatinloéwst one di sor der

t t f 1 f . d
t hetlpefe @éwetb%?é%e%«% el of ek pR SR it taimeley e o
det ri mepémain&! fFBFEkang (5124 oﬁ@ﬂ Shls)déﬁtaﬂfeﬁ wubmeghadnlaynﬁé%&hatmi apeut ically
Vi

beneficial effects. ces and Kits for Therany [0125]

Phar mc@%mh@hﬂhe@mbemf@mﬁ@nﬂmewm the formraf adahel.- Ingome mhqdmgvs,can be 15
d by f
adm ni Sih%por ta%&e{a aﬁ:lmﬁtggﬁ}; " gﬁp&@%{mﬁlﬁd&ﬁ%ﬁzﬁn&?% 46 g%h eat ures

such as ure ease 0 use so that it
can be nm&ﬂmﬂrﬂoeawfgmm@e g., a dosage form described herein) of the agents. The

15  containers can include a combination unit dosage, e.g., a unit that includes both the anti-
TWEAK antibody and the second agent, e.g., in a desired ratio. For example, the kit
includes a plurality of syringes, ampules, foil packets, blister packs, or medical devices,
e.g., each containing a single combination unit dose. The containers of the kits can be air
tight, waterproof (e.g., impermeable to changes in moisture or evaporation), and/or light-

20 tight.

[0132) The kit optionally includes a device suitable for administration of the
composition, e.g., a syringe or other 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
25 [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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situations, e.g., by an untrained subject or by energency personnel in the
field, renmoved fromnedical facilities and other nedical equipnment. The
devi ce j , €.g., one or nore housings for stgki ceutica
preparaﬁ?@%@ﬁﬁhggginclude anti - TWEAK 20 anti body, and @gﬁﬂ %BQ@% l'gured to
deliver one or nore unit doses of the antibody. The device can be further
configured to adm nister a second agent, e.g., an anti-TNF-a anti body,
either as a single pharnaceutical conposition that also includes the anti-
TWEAK anti body or as two separate pharmaceutical conpositions. [0126] For
exanpl eantibady pivargens el ie desceibedrinR duik @Nalc1989)ProciNathiAsh@ SEidUSAt h a 25
needl el ess hypoderm ¢ injectjon device, such t he devices disclosed in US
5, 399, 12@,89) :AH3- B84 SS‘% 250 eg3 ,“"5?6'6347,@1-3(?0@53@&:%@3‘1 um&§n824; or

4, 596, Sbp., B0paPIseF39l1048! | - known inplants and nodul es include: US
4,487,603, which discloses an inplantable mcro-infusion punp for

di spensing nmedi cation at a controlled rate; US 4,486,194, which discloses a
t her apelft1P8] devTheanticF WEAK. Abs olthisiigvention may elso bpetachrd torlipospines US 38 WO
20066 1305 Aniatrh théraRlific Qdehd Qn of o Sdndtictapctiit Q%,nﬂs'. Kt RREne ! catl on

I nf uSi on” punp®for del'rvering nmedr cation a recirse rnrusion rate; US

4, 447, 2adtibodies e lipbissmeomeasy baaccamphdhed by hoykiowil aossaikéng agentssudinas appar at us
for continuoys drug delivery; US 4,439,196, which disclqgses, an osnotic drug
del i verb‘“‘tgr)??’c iR8glic} sﬂmﬂpéﬁsﬁéﬁfﬁ@r %% rW‘ﬁgﬁt“?:d 19 /QURISIRIFAL 196, whi ch
di scl os @l?erfbtﬁé?aﬁ%ﬁﬁ@&ée‘ﬁts% ldﬂti%%iés‘f&*t%rﬁéﬁéhélmenww eRbbiple, SRMtigaksh tol MPI ants,
delivery systens, and nodules are al'so known. [01271 An antl - TWEAK anti body
can be i;pmmaeghnibe agcoanplishpdusing:the garbolydiate-diredted crsstlinkieg reagent ¢a) a

contain . ' ' L ' ude [ K

ot hoqctmalihigbARon BReBATRARLUE PRE) UGUIGT of BRAT AR

mat er i aBioehém. Xsbsl. Sugpls C6E PT). \LEposbings contdiniag antibodies k&t alsgbeprepirder nateri al
that relates_ to the nethods described herejn an?{%%r the use of the agents

for thebupelidpewnmethods (SeepeedE 341542k Hpsteinat gt (19832Pra Naflsdradnc) udes a

second ggept (9r3¢sR AL iRt all pﬁgm@gq’gﬁl gk&@ﬂs@z‘?USA‘?W%s(ﬁ ;angi - TNF-a

anti body. For’ exanple, the kit I TSt contalner thdt contains a
conposi #48504hartd 4,544,345¢s t he anti- TWEAK anti body, and a

15
[0136] Diagnostic Uses

[0137] Anti-TWEAK antibodies can be used in a diagnostic method for detecting the

presence of a TWEAK, in vitro (e.g., a biological sample, such as tissue, biopsy) or in

vivo (e.g., in vivo imaging in a subject). For example, human or effectively human anti-

20 TWEAK antibodies can be administered to a subject to detect TWEAK within the
subject. For example, the antibody can be labeled, e.g., with an MRI detectable label or a
radiolabel. The subject can be evaluated using a means for detecting the detectable label.
For example, the subject can be scanned to evaluate localization of the antibody within
the subject. For example, the subject is imaged, e.g., by NMR or other tomographic

25 means.

[0138] Examples of labels useful for diagnostic imaging include radiolabels such as
181 lllIn, 1231, 9oy, c, 32P, 33p, 1251 3H, 14C, and 188Rh, fluorescent labels such as
fluorescein and rhodamine, nuclear magnetic resonance active labels, positron emitting
isotopes detectable by a positron emission tomography (“PET”) scanner,

30 chemiluminescers such as luciferin, and enzymatic markers such as peroxidase or
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I s second container that includes the second agent. [01291 The i nformati onal
material of the kits is not limted inits form In one enbodinent, the

I nf or mati | rial can include information about | f the
corrpoun&‘l,'&%@ﬁégcﬁg%gr wei ght of the conpound, concentraﬁ%ﬂﬂ&ég@@gg’fﬁ
expiration, batch or production site information, and so forth. In one
enbodi nent, the informational material 20 relates to nmethods of

adm nistering the anti-TWEAK anti body, e.g., in a suitable dose, dosage
form or node of administration (e.g., a dose, dosage form or nobde of

adm ni sphphatised Sh6HirARE ridiatRinenittérs, sucleais@opesiderelabloity shagriigd or who is
at risk for an inflammtory diso&ﬁgr, or ot her disorder described herein.

The i nf B¢tester RIpbesapaniso beremplonsd. The protein ligand can be labgled avith swelt ude pri nt ed
text, coupuier geﬁ.ﬁ | A ex ¥k ' dio recording, or
i nformatgn‘:I n .%séé prﬁﬁ%@ﬁ'i%eg%@g’ reg,*?gén?%%gu steasgtﬁ?@g material, e.g.,
on t he Ruadieimmeanoimdgifgand Radididininothetapy, Bleevian Néw Kork fdrdechoigpesi tion in the

kit can_incl yde othe L ngredi.ent s, ch,as a or buffer. a

st b 11 st s S lenetitacesRusoMed md EplSh B AV srl Brgite 11y ¢ or m
e.g., |goperg. dried or |lyophilized form preferably substantially 39 WO
2006/ 130374 PCTI US2006/ 019706 pure and/or sterile. Wen the agents are
provided in a liquid solution, the liquid solution preferably is an aqueous

sol ut i off13%en Thisubjsshean beemaged) inive ustngkngpndechpigquss suck@nst i t uti on
gener al | Midnfcledr sbitmimslidd 08, Ppurfimd Uéé[fxfi'g bgeexﬁ%%lg@%%é%y? Qeyept. €9

sterile water or bufter, ption I'n"the ki't. 5 [0131]
The ki t AdarBradwéllietarl.otBevelopments it Antibédydmeging?, Miver chomapdstihodias far

co si tJ ons ng.ai ni t he . In.s mbodi s, .the kit contains
cepa at FameE Hecietian &nd Bt ROV oAt winet AETRAER BF S SoNACHSHISRI on and

i nf or may9gF)alltembEVelRa pdsition efiisaivaltRinsdx i tonigRaphiyistiihef; siicH¥e contained in a
bottle, vial, or syringe, and the _informational material can be contained
in a pl ﬁ%segnete@PébVilosﬁteéa@ﬁr@pkhaWﬁn Netienal Lepossipryacancherused wheredbsar at e

el enentfad%ﬁlabtei‘&nfﬂ osﬁf&s‘fé?g.t apnsg vhthiynig singl e, undivided container. For
exanpl e, the conposition 15 cohtained In'd bottle, vial or syringe that has

attached thereto the informational naterial in the formof a label. In sone
enbodi nf146] MRI Contrast Agents. Magnetic Resonance Imaging (MRI) uses NMR to

15  visualize internal features of living subject, and is useful for prognosis, diagnosis,

treatment, and surgery. MRI can be used without radioactive tracer compounds for
obvious benefit. Some MRI techniques are summarized in EPO 502 814 A. Generally,
the differences related to relaxation time constants T1 and T2 of water protons in
different environments is used to generate an image. However, these differences can be

20 insufficient to provide sharp high resolution images.

[0141] The differences in these relaxation time 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

25  chelates) can be used to attach (and reduce toxicity) of some paramagnetic substances
(e.g., Fe**, Mn*", Gd3+). 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 (Fe30y), y-Fe,0s,

ferrites, and other magnetic mineral compounds of transition elements. Magnetic
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the kit includes a plurality (e.g., a pack) of individual containers, each
containing one or nore unit dosage fornms (e.g., a dosage form descri bed
her ei n) nts. The 1s contai ners can include ' ' uni t
dosage, @6®?ﬁ%£8ﬁit that includes both the anti - TV\EMWOE@%%EM t he
second agent, e.g., in a desired ratio. For exanple, the kit includes a
plurality of syringes, anpules, foil packets, blister packs, or nedical
devices, e.g., each containing a single conbination unit dose. The
containers of the kits can be air tight, waterproof (e.g., inperneable to
changesparticlesnnay inchide bnevaparcanagoetic crpstals erithland witho@honimgphetic 0132] The ki t

optionally .ingludes a device suitable, for adm nistration of the
corrposiF‘i‘%ﬁfﬂ'(éljfhﬁ.n?mé‘ag%ﬁﬁﬁt%e"&rca&lﬂgw%wpﬁ%?@W@‘FP‘G&]W%@“E 8 The devi ce
can be RpRMOSES dextithCddx@dt] 8fdrcM and tHNfepr both of the agents or can be enpty,
but suitable for | oadi ng. [0133] Targetting TWEAK-expressing cells 25 (0134]
The anti-TWEAK anti bodi es described herein can be used to target a payl oad
to a TWOARIexprEssantigl WEAK atibpdies,can; also e leheles; with ansindicating gro¥R soci ated with
TVEAK. Minif¥ HROR - £ ' GIRAlS ls;sus or virus |ike
particl %&t hat ~can ﬁg{eﬂﬁggﬁ%&g’%géﬁa@yggﬁ%h%& g. ,qagpglr&gaggl therapy) or to
a | i possubstantially.a]l of nbfupdlymbendantfiuorme atonsuira thes *Kisotope apk thusc  agent  or
exogenou en exenmpl ary. met hod for | an 40 WO 2006/.130374

pCr UsoBueRea o Ingrar Betgihing cprpguds ar NS qela) BRnk gopiiRoux et al
(1989) Eﬁtﬁﬁ?glgggorﬁf&éﬁo%ﬁl olwfd suéhl &GHTuGacHe a8h i arexdMmdreiallye. 9., Curr

Gene Ther. ; 5:63-70 and Hum Gene Ther. (2004) 15: 1034-1044. [0135] The
ant i - Tvevakablp at rgfatively dow goshrand G many Snerinated compaundschaye beandounshes s

contAi nj | | ts. Attachnent
o 10 B Bofly eEEARAL ki bedHinal Gion 3508 pEIRRBLARE PRCUBRE MRS 1 i
agent seatly axygerhssthenmiglobimnepliacensintsc rAftes peintikingguelgtme fortihatbatiaye been w del y
used to £qu Ig i.ns qr. chenot herapeutic a entsf t 0 nti.Bo j es for targeted
del i ver YBolpBpax MR s Garmied ont ugHE ph APRAEATIY foglo SEPRET At BESCHBELME | shed usi ng
the CW%&SI@EZ?S&%@Q%%&%WSQ@ 18 90daRA8@ Hnage TWHEAK dRtrfjuiibslophenyl )
butyric acid hydrazi de (MPBH) (Duzgunes et al. (1992) J. Cell.

[0143] In another aspect, the disclosure provides a method for detecting the presence

15 of TWEAK in a sample in vitro (e.g., a biological sample, such as serum, plasma, tissue,
biopsy). The subject method can be used to diagnose a disorder, e.g., an immune cell-
associated disorder. The method includes: (i) contacting the sample or a control sample
with the anti-TWEAK antibody; and (ii) evaluating the sample for the presence of
TWEALK, e.g., by detecting formation of a complex between the anti-TWEAK antibody

20 and TWEAK, or by detecting the presence of the antibody or TWEAK. For example,
the antibody can be immobilized, e.g., on 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-

25 TWEAK antibody can be used in applications that include fluorescence polarization,
microscopy, ELISA, centrifugation, chromatography, and cell sorting (e.g., fluorescence
activated cell sorting).
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Bi ochem Abst. Suppl. 16E 77). Liposones containing antibodies can also be
prepared by well-known nethods (See, e.g. DE 3,218,121; Epstein et al.
(1985) R Acad. Sci. USA, 82:3688-92 ; Hwang ) Proc.
Nat | | Ac‘gg%‘?wbu& 77:4030-34; U.S. 4,485, 045 and '4’?@’1%%“32@?’% 5 101361
Di agnostic Uses [01371 Anti- TWEAK anti bodi es can be used in a diagnostic
nmet hod for detecting the presence of a TWEAK, in vitro (e.g., a biological
sanpl e, such as tissue, biopsy) or in vivo (e.g., invivo inmaging in a
subj ect For exanpl e, human or effectively human anti 20 TWEAK anti bodi es
can be HdA#hi stBxampled a subject to detect TWEAK within the subject. For
exanple e | abel or
radl‘thgl nﬁﬁyggxlﬁgggﬁgan gbggé ﬁ%ﬁﬁﬁﬁﬁeggéﬁg’ or g@%ecting t he
detectathﬂhmﬁek For exanple, the subject can be scanned to eval uate
| ocalization of the antibody within the subject. For exanple, the subject
is imged, e.g ggﬁg 81 Exanpl es of
| abet s usef ul for&%mgggbg?F%E?%%b?ﬂgggﬁgﬁn%%géa ) %%gﬁgﬂé%ch as 1311,
| 11i n, 1231, s09u¥$ec3Rpry3 BbvrRiod, sknabé@y om@slidBhradyvumrvescent | abel s such
as fluorescein and rhodam ne, nucl ear magnetic resonance active | abels,
positron enit@l i HYPYDCBRTEOMERYWERETACVEMSSe (48R ID POsi®)r on em ssi on t onogr aphy
("PET") scanner, 30 chem | um nescers such as luciferin, and enzynmatic
mar ker s[d6h asTlhe isexmuldecsubgroug 1D\Wea B OEMainl B0idl¢ dBiainJS2006/ 019706
phosphat ase. Short-range radi ation emtters, such as isotopes detectable by

cror A R OB S PO AR SRR SRSl R 07T o

Wensel amﬁﬂhﬁa;@e (1983) Radi oi mmunoi magi ng and Radi oi mrunot her apy,
El sevier, New York for techniques 5 relating to the radiol abeling of

ant i bodi es and ng%eis&@&%%gc)k g& &&H&E! %élﬂg{%%%s&oz 816. [0139]

The subj ect can® S such as
15 51 FLIYKVSNRF SGVPDRFSGS GSGTDFTLKI SRVAAEDLGV YFCSQSTHFP

101 RTFGGGTTLE IK (SEQ ID NO:51)
[0148] This is a murine subgroup 2 kappa light chain.
20 [0149] The following human acceptor frameworks were chosen for huP2D10:
Human 56-84m subgroup 3 heavy chain variable domain (NCBI database accession

number G1:33318898, Scamurra et al., direct submission). The sequence with CDRs

underlined is as follows.:

1 EVQLVESGGG LVQPGGSLRL SCAASGFTFS SYWMSWVRQA PGKGLEWVAN

% 51 IKQDGSEKYY VDSVKGRFTI SRDNAKNSLY LQMNSLRAED TAVYYCARDP
101 MTTVVKPSLA TNDYWGQGTL VTVSS (SEQ ID NO:52)
30 .
[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:
35 1 DVVMTQSPLS LPVTPGEPAS ISCRSSQSLL HSNGYNYLDW YLQKPGQSPQ

51 LLIYLGSNRA SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCMQALQTP
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radi onucl ear scanning using e.g., a ganma canera or eni ssion tormgr aphy. See
e.g., A R Bradwell et al., "Devel opnents in Antibody I mging!', Monocl onal
Ant i bodj es Cancer Detection and Therapy, R W (eds.),
pp 65- 8@3&&@%’3%0 Press 1985). Alternatively, a pos?‘t@rlgqigzer?iﬁégﬁgn

transaxi al tonography scanner, such as designated Pet VI |ocated at

Br ookhaven Nat i onal Laboratory, can be used where the radiolabel emts
positrons (e.g., t1C '8F, 150, and 13N) [ 0140] MB! Contrast Agents.
Magnetic Regpnap I NVMR to 15 visualize internal features
of living sgg?ec’tﬁl%&gqg&i S uésf-f&:%o # br ognosi s, diagnosis, treatnent, and
surgery. MRl can be used w t hout radi oactive tracer corrpounds for obvious

benefi t 8 neraIIy,
ho i £ RIPENGCesthat RN f4ERor LR Mowh e CORS it ar bt 6F 7L )
pr ot ©nsarenhe ghnfeflength knd¢anbtiiosl Tkasses ab thossindhé muP2DE0 edrimblrdonage. However ,
t hese differences can be 20 insufficient to provide sharp high resol ution

i mages 41] iffere c $ i n e rel t constants can be
enhancel!hg%I °r“§% eloy ewngggﬁst@&??)fgﬁhgﬂ'éﬂts i ncl ude a
nunber Qéceﬁmgsesm (B@&ihﬁ)%emnﬁraarmaawsmaﬂemsss%mnﬁbalprI marily alter TI)
and ferromagneti c or superparamagnetic agents (which primarily alter T2

response). Chelates (e.g., EDTA, DTPA and NTA 25 chel ates) can be used to

iy o2 G HEMEA AR Y (00,
pmto about 1p wp&&bl, [gk[@)@L ve,rA,{qogaagnetic

anti-ferronmagnet | c or superpar anagnefi c pr operti es. Particles can include,

e.g., mgnetst esﬁ@mmP PIIRPNAKNETY {EMSS LK BT MY MesRvIvagroet i ¢ mi ner al
conpounds of tdansllti bh el elrﬂéhtlsi 11 Nelghbtil e k2 | W0 - 20Di6/ 130374
PCTAUS2006/ 090 2B@PCSER¥YUDEVEGRFEEARDN MRS HHOMEHEABPTAYESY A RPBgHt i ¢ crystals with

dextran, dextrin, starch

synt hetic of —pot
and the |ikej; M&M@me it igzan(tsiEgole /8. &80 al so be | abeled with an
i ndpgating grolp 5 contai ning the NVR-active 19F atom or a plurality of

such at ﬂﬂgﬂl nas own l%?wg 1s) the alignment of the murine P2D10 (top) and human
acceptor K107 light (bottom) chain variable domains (75.9% identical):

and wi t hout Oer.n%Sﬁiﬁm [QS{‘I{‘&LI 'ligg @gggﬁgrgtgﬁ material can include

1 DVVMTQSPLSLSVSLGDQASISCRSSQSLVSSKGNTYLHWYLQKPGQSPK 50

25 IR IR
1 DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQ 50
51 FLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVAAEDLGVYFCSQSTHFP 100
PV T TVELREV LV e e e te b Je
30 51 LLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP 100
101 EFGGG'I'TLE:‘.IK 112 (SEQ ID NO:56)
LHEED T
101 LTFGGGTKVEIK 112 (SEQ ID NO:57)
35
[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.
40

[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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substantially all of naturally abundant fluorine atons are the 19F i sotope
and, thus, substantially all fluorine-containing conpounds are NVR-acti ve;
(i) ma B jcally active polyfluorinated conpound

trifl uo%cé’ gfalen;og\%hydri de are commercially avail able 2‘1 re gfs?o\}%'{og | ow cost,
and (iii) many fluorinated conpounds have been found to nedically acceptable
for use in humans such as the perfluorinated polyethers utilized to carry
oxygen as henogl obi n repl acenments. After permtting such tinme for

i ncubation, a whole body MRl is carried out using an apparatus such as one

of those descy igh &Gcnwseds&nﬂs%%ﬁ@wﬁeM§MPﬁpG&eeémn 246: 78-88 to

| t d t, th
|ocate and Lfgg;; LI I<||0l'| I“IEPFI'IPP_“II mﬁf”ﬂll m ﬁwmqr f;peg L

sanpbe in vitro (e.g.,.a b| ol ogi cal sarrple such as serum pl asma, tissue,

bi opsy) . The5k AKRRESERYVDEVKERE G S RERAKNSbYLOMNSIRAR bO@r der, e.g., an
i mune cel | -_a soclilat b Idil sldd dibll ] 1 iHé | Wed hbld 1l Rkl e&l (i), contacting the
sanple or a tb LR O A S L MY SRRERRTAYR Y PRy %0and (i i)

L yat , by detecti
fe\c/)?rrg?l Bﬂ%?@%ﬁﬁ%ﬁﬁé&gg% -%Q\Erpli\ﬁé\n%al)gogy 20yan§ $’\3\E:Arllg or by

detecting t her preERDE YWAORTRAY, gaqdy @EQ TMEAK soFor exanpl e, the anti body
can be immbilized, e.g., on a support, and retention of the antigen on the

support is detected, and/or vice versa. A control sanple can be included. A
stayk st jpaak) Y EHRS! o iRBiinEdl AP ID O Bedy 'R i OR tfdight @, in the
sarrp? ! atl ve to the control sarere C%Jr‘{?bga%lrﬂdl ?:at%ﬁ %gﬂﬁe presence of
TVEAK | theteraee sabgsikenut@ionsiimheyframewod)t i 25 TWEAK anti body can be used in
applications that include fluorescence polarization, mcroscopy, ELISA,
centrifugation, chromatography, and cell sorting (e.g., fluorescence

acti vat el | rt| .4 2006/ 130 PCT/ 006/ 0l 1441 Exanpl e
LT orasfHIsTe < Smay is e spameRCo st RO ien KARRR AC<OBPY L8P Horai n. i L h
SEESRL E\l;&/mi%ﬁi’mﬂﬂu light claaﬁ\(ﬁéﬁbiﬁ%ﬁléfm RL FCAASGFTFS RYAMBVWRQS

20 . . . . .
1 DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQ 50
AR AR RN A D A e
1 DVVMTQSPLSLPVTPGEPASISCRSSQSLVSSKGNTYLHWYLOKPGQSPQ 50
25 51 LLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP 100
PEV T DO Ve e .|
51 fLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYECSQSTHFP 100
101 LTFGGGTKVEIK 112 (SEQ ID NO:60)
30 ARARRARARY

101 RTFGGGTKVEIK 112 (SEQ ID NO:61)

[0158] CDRs are underlined. The huP2D10 L1 light chain has two back mutations
35 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:

40 1 DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQ 50

LT EE I EOTTETTT T T LT

1 DVVMTQSPLSLPVTPGEPASISCRSSQSLVSSKGNTYLHWYLQKPGQSPQ 50

51 LLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP 100
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51 | SSGGSYPYY PDTVTGRFTI SRDNAKNTLY LEMSSLKSED TAMYYCARVL 101 YYDYDGDRI E
VMDYWGQGTA VTVSS (SEQ I D NO:50) 10 [0146] This is a nurine subgroup 3D heavy

chain vari mai n. [0147] The sequence of the nuri i ght chain
vari ablgrod%’ﬁé(fwgﬁmth CDRs underlined, is: 1 DWNH'@SI?‘?"E%%L S
| SCRSSQSLV SSKGNTYLHW YLQKPGQSPK 15 51 FLI YKVSNRF SGVPDRFSGS GSGTDFTLKI

SRVAAEDLGV YFCSQSTHFP 101 RTFGGGTTLE I X (SEQ I D NO:51) [01481 This is a
muri ne subgroup 2 kappa |ight chain. 20 [0149] The foll owi ng human accept or

f ramewor ks wer | o] [1 f I Fl l: | rﬁx 4,m|sub roup 3 heavy chain
variabl e dongj LI giég ' gsgéigpé%kgamm&s 18398, Scamurra et
al ., direct subm s3I . The sequence wth CDRs ined is as follows.:
1 EVQLVESGCGEo1 YREaEBionts kSCAASEEN D MOYWIBVWRQA PCKGLEWAN 25 51 | KQDGSEKYY
VDSVKGRFTI  SRDNAKNSL Y] LQWSLRAED TAVYYCARDP 101 MITVVKPSLA TNDYWGQGTL VTVSS
(SEQ | D NO: 59) RIFCAEONVIK Tike (BBYERMN®e6df hunan K107 subgroup 2 light chain
vari abl e domain (NCBI database accessi on nunber G : 21669075, Akahori et
al., direct subm ssion), with CDRs wunderlined is: 35 1 DVWMIQSPLS
LPVTPCGE160] SCREBRseIe undptinpdy/| Ty PR tight dhin is p eiraghifADREUHDRFSGS

GS T 4 WD 2006/ 130374 PCTI US2006/ 019706 101
LT%@E’@W@E@(%%W%g “In the human acceptor sequences shown,
the CDRs (which are underlined) 5 are the sane |ength and canoni cal cl asses
as t hos{0lel] t heThis RN R emplarpdrhino dcidaequence ¢filiodatuBhlo2 DASIHMIgGE t he

al i gnrreHéavg)’EhatﬁIrl\_e murine P2D10 (top) and human

1 EVQLVESGGG LVQPGGSLRL SCAASGFTFS RYAMSWVRQA PGKGLEWVAE

" 51 ISSGGSYPYY PDTVTGRFPFTI SRDNAKNSLY LQMNSLRAED TAVYYCARVL
101 YYDYDGDRIE VMDYWGQGTL VTVSSASTKG PSVFPLAPSS KSTSGGTAAL
20 151 GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL SSVVTVPSSS
201 LGTQTYICNV NHKPSNTKVD KKVEPKSCDK THTCPPCPAP ELLGGPSVFL
251 FPPKPKDTLM ISRTPEVTCV VVDVSHEDPE VKFNWYVDGV EVHNAKTKPR
25 301 EEQYNSTYRV VSVLTVLHQD WLNGKEYKCK VSNKALPAPI EKTISKAKGQ
351 PREPQVYTLP PSRDELTKNQ VSLTCLVKGF YPSDIAVEWE SNGQPENNYK

30 401 TTPPVLDSDG SFFLYSKLTV DKSRWQQGNV FSCSVMHEAL HNHYTQKSLS

451 LSPG (SEQ ID NO:64)

35 [0162] Kabat numbering for the Vy 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. 12a3456789 0123456789 0123456789 0l12abc3456 78901234
hP2D10 ISSGGSYPYY PDTVTGRFTI SRDNAKNSLY LQMNSLRAED TAVYYCAR
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acceptor 56-84m (bottom heavy chain variabl e domains (68. 8% i dent ical): 1
EVQ.VESGGG.VRPGGSLKLFCAASG:TFSRYAI\/BV\X/RQSPEKRLEV\X/AE 50 10 | [ I T I

D011 111111.1 1 11 1
EVQ.VES@;’L"V@&%L RLSCAASG:TFSSYV\MSV\X/RQAPGKGL EVWAN 50 ﬂ@&b"“’”‘”"“
| SSGGSYPYYPDTVTGRFTI SRDNAKNTL YLEMSSLKSEDTAMYYCARVL 100 11 |F -1-1

trerererrererer rer rrererrrr 15 51
| KQDGSEKYYVDSVKGRFTI SRDNAKNSLYLOQWSLRAEDTAVYYCARDP 100 101

VI TP RIRA DY A1 Re8p BER e B RS o bt PRI FA N o 1 tne

al i gnneghai@ef the marine P2D10 (top) and human acceptor K107 |ight (bottom
chain vari abl e domai ns (75. 9% identical): 1

DleerSPLSLSVSL \S| SCRSS KGN YL H\WL T
TERRRNRRRR TOPFYS IF PRGN R 2ihiddo

DVWMJ QSPL SL P¥T P%P%ﬁ@%&%kb@@%b%LW& Phbs §i1u

FLI YKVSNRFSGVPDRFSGSGSGTDFTLKI SRVAAEDL GVYFCSQSTHFP 100 I [ I [

FETTTTTTTTT hod | REkddclrkve bkirviahdAsv FirHPSOER1.ORSGTASVVCL LNNFYPREAK

LLI YLGSNRASGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQALQTP 100 101 RTFGGGTTLEI K 112
(SEQ | D NO 569 WWNMQ@QNiﬂmPW%1$WWWWCE 35 [ 01541 There

are®wo versions of huP2D10 ]rg%ht chain (L1 and L2). The antibody huP2D10-1
refers to afi®hnt’ Fws%a‘{csmﬁg dE¥ HBP¥P° H and huP2D10 LI. The

upzn, 1R 2o pEb SR R ey g ol vl EG OIS 8. o
acceptor (top) and the

Kabat No. 1234567890 1234567890 1234567abc de89012345 6789012345
15 hP2D10 DVVMTQSPLS LPVTPGEPAS ISCRSSQSLV SSKGNTYLHW YLQKPGQSPQ

Kabat No. 6789012345 6789012345 6789012345 6789012345 6789012345

hP2D10 FLIYKVSNRF SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YFCSQSTHFP
20
[0165] This is an exemplary amino acid sequence of the mature huP2D10 L2 light
chain:
1 DVVMTQSPLS LPVTPGEPAS ISCRSSQSLV SSKGNTYLHW YLQKPGQSPQ
25
51 LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCSQSTHFP
101 RTFGGGTKVE IKRTVAAPSV FIFPPSDEQL KSGTASVVCL LNNFYPREAK
30 151 VQWKVDNALQ SGNSQESVTE QDSKDSTYSL SSTLTLSKAD YEKHKVYACE

201 VTHQGLSSPV TKSFNRGEC (SEQ ID NO:68)

35 [0166] Kabat numbering for this Vi, segment is shown below (SEQ ID NO:69):

Kabat No. 1234567890 1234567890 1234567abc de89012345 6789012345
hpP2D10 DVVMTQSPLS LPVITPGEPAS ISCRSSQSLV SSKGNTYLHW YLQKPGQSPQ

40 Kabat No. 6789012345 6789012345 6789012345 6789012345 6789012345
hpP2D10 LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YFCSQSTHFP
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huP2D10 H heavy chain (bottom variable donmain: 45 WO 20061130374
PCT1US20061019706 1 EVQLVESGGGELVQPGGSLRLSCAASGFTFSSYWWBVWRQAPGKGLEW/AN 50

11111 11111111111111 11111111111 11 111 1
EVQ_VESM/@@L RL SCAASGETESRYAVBW/ROAPGKGLEWAE 50 T 7US2R96/41p706
DGSEKYVSVKGRETI SRDNAKNSL YL QVNSLRAEDTAVYYCARDP 100 | 1

trererererrerererererrerererrrrrr 51
| SSGGSYPYYPDTVTGRFTI SRDNAKNSLYLOWSLRAEDTAVYYCARVL 100 10 101

WTWWD%&VSS 125 (SEQ I D NO 58) 1111111111111 101

YYDY! VSS 125 (SEQ I D NGO 59) 15 [0156] CDRs are underlined.
The hUP’{lﬁkﬁl heaye slocking tn%n@cl&al &ltﬂhtl fORVIAK, tmI(ZDlQ) slgnitﬁhﬁ{t}s' are no back
mut ati ons in the frarrevvork Shovvn belowis the ali gnnent of the K107

human k @Pdefé@@plwer(%p}nOQﬁlaof iple Solerosis, Etrolqe;qutrhemma(r@atlﬁom vari abl e

11 R Pl e (D o e T it by o, g ©0

DVWME QSRitSiédeiP (VD AGnSORAEGHmWeRSHENIedL WYL QKPGQSPQ 50 25 51
LLI YLGSNRASGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQALQTP 100 111 111

YEENEY 1111 1111111111 4. |5 R
fLI YWS@&%P&%@@&MMW#WW&& ™V Beeti9® aaaTkVEl K 112
(SEQ | DSHQiIﬁ&hcéiﬂraﬁ&ﬂs]dﬂlﬂEmm vidi HetefineBiin g EKISA. 2 Th&SEdacitraidn Gitge [ 0158]

CDRs are_underlined. The huP2D10 LI |ight chaip has two hack nutations 35
that ar Blﬁm&ea&aéena lyzedawme adyeomparmentmodebwith firstonigs chmipion pyeF i n FRo

and Y87fy;¢Hhelis-Menten elimination from the central compartment with a volume of V1. The

10  rate constants between the two compartments were K12 (exiting compartment 1 to 2) and
K21 (exiting compartment 2 to 1). For the first-order elimination model, the elimination
rate constant was K10. For the Michaelis-Menten elimination model, the drug was
cleared at the rate of Vm*C1/(Km+C1), in which, C1 was mP2D10 in the concentration
in the central compartment, Vm and Km were constants. The data were fitted with

15  ADAPT II software (D'Argenio, D.Z. and A. Schumitzky. ADAPT II User's Guide:
Pharmacokinetic / Pharmacodynamic Systems Analysis Software. Biomedical
Simulations Resource, Los Angeles, 1997.) using the Maximum Likelihood estimation

procedure.

[0170] For the two-compartment linear elimination model, V1 was 23.2 mL/kg, K10
20 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
pg/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
25  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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FR3. [0159] Shown below is the alignnment of the K107 human acceptor (top)
and the huP2D10 L2 light chain (bottonm) variable domain: 40 1

DVVMT AS| SCRSSQSL L HSNGYNYL DWYLQKPGQSPQ 50

D R T DT Tt T T T T PCTUS2006/019706
DVWWMIQSPLSLPVTPGEPASI SCRSSQSLVSSKGNTYLHWYLQKPGQSPQ 50 51

LLI YLG3NRASGVPDRFSG3GSGTDFTLKI SRVEAEDVGVYYCMQALQTP 100 46 WD 2006/ 130374
PCTI US2006/ 019706 11, 1L tbrrerreereereereerrerrerrerrerrr 151

LLI YKVSNRFSGVP SGS PFTLKI SRYEAEDVGVYYCSOSTHFP 10Q 101 LTFGGGTKVEI K 112
( SEQ | DI¥@2 seﬁ%g&;(@ﬁkwt R1H fesognigenof By RRP E9:9SCoTtMIB BINEIRMOL ¢

under | i ped rmm%e f%df%:easpﬁélﬁ@bﬁﬂédl%sgl'é%%ed 10 (wi thout
back nutations in t e franework) [0161] This is an exenplary am no acid
sequenc bemsin desaribgdherein. huP2D10 H | gd@ heavy chain: 1 EVQLVESGGG LVQPGGSLRL
SCAASGFTFS RYAMSW/RQA PGKGLEWAE 15 51 | SSGGSYPYY PDTVTGRFTI SRDNAKNSLY
LQWSLRAED TAVYYCARVL 101 YYDYDGDRI E VMDYWGQGTL VTVSSASTKG PSVFPLAPSS
KSTSGGTAAL 20 151 GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL SSWWTVPSSS
201 LGTQTYI CNV NHKPSNTKVD KKVEPKSCDK THTCPPCPAP ELLGGEPSVFL 251 FPPKPKDTLM

| SRTPEVTCV WDVSHEDPE VKFNWYVDGV EVHNAKTKPR 25 301 EEQYNSTYRV VSVLTVLHQD
WLNGKEYKCK VSNKALPAPI EKTI SKAKGQ 351 PREPQVYTLP PSRDELTKNQ VSLTCLVKG-

YPSDI AVEWE SNGOQPENNYK 30 401 TTPPVLDSDG SFFLYSKLTV DKSRWIQGN\V FSCSVIVHEAL
HNHYTQKSLS 451 LSPG (SEQ | D NO 64)
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35 [0162] Kabat nunbering for the VH segnent of the heavy chain variable
domain (SED ID NG 65) is shown bel ow. Kabat No. 1234567890 1234567890
1234567890 1234567890 1234567890 hP2D10 EVQLVESGGG LVQPGGSLRL SCAASGFTFS
RYAMBW/RQA PCKGLEWAE Kabat No. 12a3456789 0123456789 0123456789 012abc3456
78901234 hP2D10 | SSGGSYPYY PDTVTGRFTI SRDNAKNSLY LQWNSLRAED TAVYYCAR 47 WO
2006/ 130374 PCTI US2006/ 019706 [0163] This is an exenplary am no acid
sequence of the mature huP2D10 LI |ight chain: 1 DWMIQSPLS LPVTPCGEPAS

| SCRSSOSLV gSKGNT YLHW YLOKPGQSPQ 5 51 FLI YI CVSNRF SGVPDRFSGS GSGIDFTLKI
SRVEAI!%@\'W KARIMERS: 101 RTFGGGTKVE | KRTVAAPSV FI FPPSDEQL KSGTASWWCL
LNNFYPREAK 151 VQAKVDNALQ SGNSQESVTE QDSKDSTYSL SSTLTLSKAD YEKHKVYACE 10
201 VTHQGLSSPV TKSFNRGEC (SEQ I D NO 66) [0164] Kabat nunbering for this VL
segnent is shown below (SEQ ID NGO 67): Kabat No. 1234567890 1234567890
1234567abc 1de89Ah 2sbiated fBo@irthab corhprisédDh&a )\ eidiQBRti&ble RidhiEEPAS | SCRSSQSLV
SSKGNTYLHW YLQKPGQSPQ Kabat No. 6789012345 6789012345 6789012345 6789012345

67890 1;8§l4§mef‘é?2ﬂi Qight.dhdin/ viiblS R SéduerttTihdt Cakl fofpdh ArtlYel b THFP

20 [0165] This is an exenplary am no acid sequence of the mature huP2D10 L2

511 | POREBIn R e e oA o R b e i e
| KRTV. Yti%FPPSDEQL KSGTASWCL LNNFYPREAK 30 151 VOQAKVDNALQ SGNSQESVTE
@SKD@%@L TLTLSKAD YEKHKVYACE

(a) the protein competes with P2D10, huP2D10-1, or huP2D10-2 for binding to
human TWEAK;

(b) the protein binds to an epitope on human TWEAK that overlaps with the
epitope bound by P2D10, huP2D10-1, or huP2D10-2;

(c) the heavy and/or light chain variable domain sequence is encoded by a
nucleic acid that hybridizes under high stringency conditions to the complement of a
nucleic acid encoding P2D10, huP2D10-1, or huP2D10-2;

(d) the heavy and/or light chain variable domain sequence is at least 80%
identical to the amino acid sequence of the corresponding variable domain of P2D 10,
huP2D 10-1, or huP2D10-2;

(e) 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 the heavy and light chain variable domain sequence is 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.
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201 VTHQGLSSPV TKSFNRGEC (SEQ I D NO: 68) 35 [0166] Kabat nunbering for this
VL segnent is shown below (SEQ I D NO 69): Kabat No. 1234567890 1234567890
1234567abc de89012345 6789012345 hP2D10 DVWMIQSPLS LPVTPGEPAS | SCRSSQSLV
SSKGNTYLHW YLQKPGQSPQ 40 Kabat No. 6789012345 6789012345 6789012345
6789012345 6789012345 hP2D10 LLI YKVSNRF SGVPDRPSGS GSGIDPTLKI SRVEAEDVGY
YFCSQSTHFP 48 WD 2006/ 130374 PCT/ US2006/ 019706 [0167] Exanple 2 [0168] The
bl ocki ng nonocl onal anti body to TWEAK, nP2D10, significantly reduced
clinical severity in npdels of multiple sclerosis, stroke, and rheumatic
arthritis.?2 Thel pfRIGIBALCHRIM; EW“?W?“’&heoﬁWiChWBﬁ('%%'lnéﬂ‘a?e%’ﬁf‘%ody,
mP2D10, following 5 intravenous (IV) adm nistration were nodel ed. [0169]
P2 D1 gomagsesiat Iaast twocaf the fotlowingasequences withinod Gl kegion:a |V i nj ecti on.
Serum concentrations of nmP2D10 was determ ned using ELI SA. The

concent r at GETFSRYAMSKCRRT)i (SEQMHBNENY), yzed usi ng a two-conpart nent nodel
wth first-order elimnation or Mchaelis-Menten elimnation fromthe

central COEISSGG@YPWPIDTVTGQODEZ)Q’SEV} ID Nide2)l@ngat e const ants between the
two conpartnments were K12 (exiting conpartnent 1 to 2) and K21 (exiting

conpart mnVmedéﬁg@%MW%%mﬁt%?iﬁz%%F}énati on nodel, the elimnation

rate constant was rt n elimnation nodel, the drug
was cleared at the rate of Vard/(KmCl), in which, Cl1L was nP2D10 in the
concentration in the central conpartnent, Vmand Km were constants. The

data were fitt with 15 ADAPT U software (D Argenio,. D Z. and A

Schuni t zky?: ADA PTOQ?JQé?f'Cg"@ﬂ ﬂ'éfWhpF?d'P ﬁ%ﬁc@nfﬁg?lf‘c"ﬁflﬂﬁéﬁ Bfynani c Systens
Anal ysis Software, Bionmedical Sinmulations Resource,. Los Angeles, 1997.)

usi ng SERLENORGOMRTISES IA8e| HABer efithedaliowing $RBEEES &'th[rbﬁﬂﬂR FRHOR.he
two-conpartnent linear elimnation nodel, VI was 23.2 rn /kg, K10 20 was
0. 0096 h- 1RSSQRSLUSSKENTYLHHICRRY) (BEQ WANQ:8D53. . The area under curve (Al Q)

val ue was 298 and the Schwarz val ue was 304.2. For the two-conpart nent
non-1 i near KVSNRFS (CDR2) (SEQ ID NO:9), and

SQSTHFPRT (CDR3) (SEQ ID NO: 10).

4. The protein of claim 2 wherein the heavy chain variable domain sequence
comprises the following CDR’s:

GFTFSRYAMS (CDR1) (SEQ ID NO:1),

EISSGGSYPYYPDTVTG (CDR2) (SEQ ID NO:2), and

VLYYDYDGDRIEVMDY (CDR3) (SEQ ID NO:3);

and wherein the light chain variable domain sequence comprises one or more of
the following sequences within a CDR region:

RSSQSLVSSKGNTYLH (CDR1) (SEQ ID NO:8),

KVSNRFS (CDR2) (SEQ ID NO:9), and

SQSTHFPRT (CDR3) (SEQ ID NO: 10).
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elimnation nodel, the VI was 0.0235. The Vmwas 9.22 ng/kg/hr, the Km was
484.2 gg/nL. The K12 was 2.348 h-1, and the K21 was 0.966 h-1. The AIC

val ue was 269and the Schwarz val ue was 276. The PK of nP2D10 was better
predi cted by a non-linear 25 nodel than a |inear nodel. [0171] The
concentration-tinme profiles of nmP2D10 were better predicted by a two-
conpartnent nodel with Mchaelis-Menten elimnation than with first order
elimnation. 49 WO 2006/ 130374 PCTI US2006/ 019706 10172] Those skilled in
the art wi Ll recognize, he able to ascertain u no_nore than routine
exper i ment at i on grﬁFR)e'@cﬁj %‘I“eh?@t!ﬁa feroMiigant ffuﬁ%?ﬂ%éﬂ(ﬁent s descri bed
herein descri bed herein. 50 WHAT IS CLAIMED IS: 1. An isolated protein that
conprises a heavy chain variable domain sequence and a |ight chain variable
dormai n sequence that can forman antigen binding site that binds to human
TWEAK, whebei n The ppoteinefcldims! that camprisesa bumand-d rdgiawi ng properties: (a)
the protein conpetes with P2D10, huP2D10-1, or huP2D10-2 for binding to
human TWEAK; (b) the protein binds to an epitope on human TWEAK t hat
overlaps with the epitope bound by P2D10, huP2D10-1, or huP2D10-2; (c) the
heavy and/or |ighé protiibr timaPirat eemghaesssﬂuﬁ%% fegfifaflfthie ¢ nucleic

acid that hybridizes under high str ency condition e conpl enent of a

nuclelf @rcérﬂmgna gﬂ*&&gﬁﬁam huP2D10- 1, or huP2D10-2; (d) the heavy and/or

al n-varl onal n" sequence is at |east 80% identical to the am no
aC| d sequence of the corresponding variable domain of P2D 10, huP2D 10-1,
or huP2D10-2; (e) the heavy and light chain variable domain sequence is at

| east 95%|dent| cal in the CDR regions (collectively) to the CDR regi ons of
the heavy 8nd | To@Protein;qf claim 1thatis an 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

Vk1 subgroup germline sequence.

11.  The protein of claim 1 wherein the framework regions of the heavy chain
variable domain sequence are at least 95% identical, collectively, to the DP54 germline

sequence.

12.  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 the

DPKS germline sequence.
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vari abl e domai ns of P2D10, huP2D10-1, or huP2D10-2; or (f) the heavy and

| i ght chain variabl e domain sequence is at |east 95% identical in the
framework regions (collectively) to the franework regi ons of the heavy and
l'ight chain variable domains of P2D10, huP2D10-1, or huP2D10-2. 51 2. The
protein of claim1 wherein the heavy chain variabl e domai n sequence
conprises at least two of the follow ng sequences within a CDR region:
G-TFSRYAMS (CDR1) (SEQ ID NO 1), EI SSGGSYPYYPDTVTG (CDR2) (SEQ I D NO 2),
and VLYYDYDGDRI EVMDY (CDR3) (SEQ ID NGO 3). 3. The protein of claim1 or 2
wherein the light chain variable domain sequence conprises one or nore of
the follow ng sequences within a CDR region: RSSQSLVSSKGNTYLH (CDR1) (SEQ

| D NO: 8), Kk¥SNRAw priein)of clstin 1 whegginthe frarewstkgegiopsf titbhReavy RN | D NO.
10). 4. The protein of claim2 wherein the heavy chain variabl e donmain
sequenasable doprairs saqudneefare lab least 98Tt entical; Tetiextively, (cCbiRlyequeRe obaNO: 1),

El SSGGSYPYYPDTVTG (CDR2) (SEQ ID NO 2), and VLYYDYDGDRI EVMDY (CDR3) (SEQ ID
NO 3) VHansubghsupegérniline dequehcehai n vari abl e donmai n sequence conprises one or
nore of the follow ng sequences within a CDR regi on: RSSQSLVSSKGNTYLH
(CDR1) (SEQ ID NG 8), KVSNRFS (CDR2) (SEQ ID NG 9), and SQSTHFPRT ( CDR3)
(SEQ ID NO 10). 52 5. The protein of claiml1 that is a reconbinant, full

l ength Ig 6. at ai .. of i . i egion. 7.
he or ot o 1ot THEPrRERd ciils iaf bdobrsehyrtBHARIE oos figTAETINE °F
same canonical structure as P2D10, huP2D10-1, or huP2D10-2.

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

comprises a sequence at least 95% identical to SEQ ID NO:65.

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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fewer am no acid substitutions. 6. The protein of claiml that is an Fab or
scFv. 9. The protein of claim1l that conprises franework regions that are at
| east 90% i dentical to human gerniine franmework regions. 10. The protein of
clarm 1l wherein the framework regions of the light chain variable domain
sequence are at |least 95% identical, collectively, to the sequence of a Wx1
subgroup germine sequence. 11. The protein of claiml wherein the franmework
regions of the heavy chain variable domain sequence are at |east 95%

claim 1 wh@Poi nTEREIRIRARRY T affeseo e TohCha etaile FamalisediarBedomml n

sequence are at |east 95%.identical, collectively, to the sequence of the
DPK9 §empriseeanygne fESEQGH NO: 1716, or arseayenee at éﬁﬁ% 95%tdentical thesetpr amewor k
regi ons of the heavy chain variable domain sequence are at | east 95%
identical, collectively, to the sequence of a VH | subgroup germine
sequence. 14. The protein of claim11l that conprises hypervariable | oops that

have the g&re Agphannaetutital compositios conpising ustdiel®adcordingtoRai10- 2. 15.
The protein of claim1l wherein the heavy chain variabl e domai n sequence

CONpr ipp@edPAaie BRE ahdrpaséutlally hecdptasialcabferSEQ | D NO 65. 16. The protein
of claim1, wherein the heavy chaln variabl e domain sequence conprises SEQ

I D NO 65. 17. The protein of claim1l wherein the light chain variable donain
sequence conprises a sequence at |east 95% i dentical to SEQ I D NOWor 69.

18. The prgiein,of £l gi . [ei. he 1l gh hain vari abl e donai n

sequence c %mrié&getég%o%}%gm%gh%gg&y,%é mﬂ@%?%’f‘@[‘ﬁ"%f claim1, wherein

t he heavy chain varjable domgjn seqgyence conprises any one of SEQ I D NO

27-49, or a seqb@¥ %??Pé%\g‘%ﬁn '@Qé&&ﬂ%‘ﬁ?irﬁ%‘?mﬂﬁé%ﬂl&'e'c oid sequences Tor
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.  Use of the pharmaceutical composition of claim 21 in preparing a

medicament for treating an autoimmune disorder.

25.  Use of the pharmaceutical composition of claim 21 in preparing a

medicament for treating rheumatoid arthritis.

26. Use of the pharmaceutical composition of claim 21 in preparing a

medicament for treating multiple sclerosis.
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54 20. The protein of claim1, wherein the |ight chain variable domain
sequence conprises any one of SEQ ID NO 17-26, or a sequence at |east 95%
identical thereto. 21. A pharnaceutical conposition conprising a protein
according to any preceding claimand a pharmaceutically acceptable carrier.
22. A nmethod of providing an antibody; the nethod conprising: providing a
host cell that contains reconbi nant nucleic acid sequences for expressing a
protein conprising a heavy chain variabl e donain sequence and a |light chain
vari abl e domai n sequence, which protein is according to claim1; and

mai ntai ning the cell under conditions in which the protein is expressed.

23. The nmethod of claim22 further conprising isolating the protein and
fornul ati ng7t heUpe@ﬁmmpmrmacaum‘aircnmp@a'ttipw?bLairac?déptmepa;ingaa rier. 24. Use
of the pharmaceutical conposition of claim?2l in preparing a nedicanent for
t r eat inmglicamenttfor treating straker der . 25. Use of the pharnmaceutical conposition
of claim2l1 in preparing a nedicanent for treating rheumatoid arthritis.

26. Use of the pharmaceutical conposition of claim?21 in preparing a

medi cament for treating nultiple sclerosis. 55 27. Use of the pharnaceuti cal

composi ti 0pgof  gk@ioMelohamicRféIRanibosiBiioh &2  Wprépdig 40 str oke. 28

Use of the pharmaceuti cal composition o aim?2l I1n preparing a nedi canent

for tr"@‘@ﬂ%’ﬁ?@fﬁé%‘ﬁ%"&? use of claim 28, wherein the cancer is

pancreat € pharmaceuti cal conposition of claim2l1 for the
treatnment of an autoi nmune disorder. 31. The pharnmaceutical conposition of
claim?2l1l for the treatnent of rheumatoid arthritis. 32. The pharmaceuti cal

conposition of claim?21 for the treatnment of nultiple
29. The use of claim 28, wherein the cancer is pancreatic cancer.

30. The pharmaceutical composition of claim 21 for the treatment of an

autoimmune disorder.

31.  The pharmaceutical composition of claim 21 for the treatment of

rheumatoid arthritis.

32. The pharmaceutical composition of claim 21 for the treatment of multiple

sclerosis.
33. The pharmaceutical composition of claim 21 for the treatment of stroke.

34. The pharmaceutical composition of claim 21 for the treatment of cancer.
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sclerosis. 33. The pharmaceutical conposition of claim?2l1l for the treatnent
of stroke. 34. The pharnmaceutical conposition of claim?21 for the treatnent
of cancer. 56 35. The pharnaceutical conposition of claim 34, wherein the
cancer is pancreatic cancer. 36. The protein of claim1l, wherein the heavy
chain variabl e domai n sequence conprises a sequence at |east 95% . denti cal
to SEQ ID NO 59. 37. The protein of claim1, wherein the heavy chain

vari abl e domai n sequence conprises SEQ ID NO 59. 38. The protein of claim1l
or 36, mhereln the light chain variable donain sequence conprises a
sequence at LeaJhe%mrma@thC@hwmeogm pErlain 84, whergin thezmnceRs prot ei n of
claim1l or 36, wherein the light chain variable domain sequence conprises
SEQ | [pmmicmanea. 40. The protein of claim1l, wherein the heavy chain
sequence conprises a sequence at |east 95%identical to SEQ ID NGO 64. 41.
The protein of claim1, wherein the heavy chain sequence conprises SEQ ID
NGO 64. 42. The protein of claim1l or 40, wherein the light chain sequence

conprises &g, SequaHibteft of @aﬁ1%%ﬂeﬂﬁmblrre%k/ybﬁaﬁ&iarﬂaaé\&rﬁ@.n% BEnce’ 43

The protein of claim1 or 40, wherein the light chain sequence corrprl ses

SEQ | Ry MB ﬁgs%rse e é?}at L%g‘\%(? géﬂgg @quzl,q .gerein the light chain

sequence ‘conpri se he protern of claim1, wherein the
heavy chain sequence conprises SEQ ID NO 64 and the light chain sequence
conprises SEQ ID NG 66 or 68. 46. The protein of claim45, wherein the |ight

chain se ce ri ses | D NO 68
! qu%gl ﬁ'ﬂ%rc‘)te?n of cl?é?m 1, where?n the heavy chain variable domain sequence

comprises SEQ ID NO:59.

38. The protein of claim 1 or 36, wherein the light chain variable domain

sequence comprises a sequence at least 95% identical to SEQ ID NO:61 or 63.

39. The protein of claim 1 or 36, wherein the light chain variable domain

sequence comprises SEQ ID NO:61 or 63.

40. The protein of claim 1, wherein the heavy chain sequence comprises a

sequence at least 95% identical to SEQ ID NO:64.

41.  The protein of claim 1, wherein the heavy chain sequence comprises SEQ

ID NO:64.

42. The protein of claim 1 or 40, wherein the light chain sequence comprises a

sequence at least 95% identical to SEQ ID NO:66 or 68.
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43. The protein of claim 1 or 40, wherein the light chain sequence comprises

SEQ ID NO:66 or 68.

44,  The protein of claim 43, wherein the light chain sequence comprises SEQ

ID NO:68.

45. The protein of claim 1, wherein the heavy chain sequence comprises SEQ

ID NO:64 and the light chain sequence comprises SEQ ID NO:66 or 68.

46. The protein of claim 45, wherein the light chain sequence comprises SEQ

ID NO:68.
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