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WO 2007/133290PCT/US2006/062173 Patent Docket P2214R1
Electronically filed on 14-DEC-2006 ANTI-OX40OL ANTIBODIES AND
NETHPRRAPING SAME 5 CROSS-REFERENCE TO RELA]
APPLICATIONS This application claims priority under 35
US Provisional Application No. 60/751,377 , filed December 16, 2005, the

entire contents of which is hereby incorporated by reference. FIELD OF

THE INVENTION 10The present invention relates generally to thefields of . p-o14r:
molecular biology. More specifically, the invention concerns:antiz@X%¢Olx 14-DeC-2006
antibodies, and uses of same. BACKGROUND OF THE INVENTION

Human 0X40 ligand (AX#Qix4@ nemopieshounsimerobe et ivor
necrosis factor superfamily, is primarily expressed on activated

antigen-presenting ceIIs 8@@1@%@ Egr%ell{lﬁa%% Dt% l<;:1PIesser d%%ree B
ature

cells. See 155ugamura eviews Tmmunolog
(200K WRUTBETE NS P S hiidHol P3e2Sis 1@2@@25@}@)%%15%61%51 377, filed
Defarriwyn tag IRCIe-dvaceptors, of NEA-Bumiany @&P84<ahd&Db84L, binds to the
0X40 receptor (0X40), which is alsomalled GRLI4FACIDN, CD134
ant'%@ pA%Tt%'\:?eﬁﬁg gﬁﬂeq%ggrlw '%%!:‘MEL% H'Q)%g[h@lll %1&0];3[0 ‘i){'o%‘%ﬂé/é%‘ﬁ'c%y the invention
]Eerglgedlmtggg ? ??ﬁ?ﬁ?%g u&"O |n%T -cell receptor (TCR) engagement.
0

ngagemen ctivated anti en-presenting cells increases the

expression of OX40L. Engag&‘h@ﬁ? RPBy BEAGEYS @ stimulatory
to 20kffectorT leatis{(Ardlcostimblatidnuaprregutatal: threoproderstibrioofuperfamily, is
prigyiokineshyol Hetper diaadpkshelpese R Galls.s A0 XAQLINQREHONRS®I® cells. Sce

mélﬁ&éfﬁ@?ﬂ%r&@ﬂ&%@%&fd%ﬁfmﬁ%@w Taal feﬁomﬁmmﬁow\/%%z (2002).
O I)I?ff?(:}(n{)\;frn &€ E?a ter a tIQﬁEAPnﬁumlglgGﬁlﬁpdél E‘% m S0t §)¥$0 receptor (OX40),

e severlt umat ritis, e gerlmenta au blmmune

“h@}fé&‘oa@l&ﬂe@&%&ﬁ fi‘r‘é?s“eé%%ﬁ*a £8a8 G ruesy, AR HEERR- b%f@ﬁ* a T-cell
actyisengietcmtye fivrentald sldhrinafias] scamtr ¢ By encioaerse Bnarthitis 9HCDA0 by activated
ani@pimalcmegels: ibeesSugamttsokosd oL Natwe-Renews:2 HRwn alegyimulatery o
méa&aocé&oQﬁ)a(wlqwﬂa@ggﬁ@m;ﬁs@n@ SHREBHNQ 23R 102 a@&%)m@ T helper 2 cells.

nd antibodies rec, izin L are mentioned in
O)Ap 8)88} ém EOIIS arc, 2 §? nnBortant \ﬁjglﬂ %8}609%&1%3[@ é’ bromlotlrgéhg;a'v\ﬁwl of
fo%’f(?[ @@h)‘%@?%@ﬁiﬂ% ke 8%%‘?‘« BIOBIEE L 807y ST By gis
expaimattglantginmne fiterde F83)(1996Y 21852 195 dikpneig R, idlanmahyowel disease,
expkiM oG sEH 7 R0 6rll) BIGEO-687cA) hethids 1R andudExpleM etde $QhARAQ0M a1, Nature Reviews
1me@bi206; Mabei;, Sweﬁ&dga@rql%ﬁrmmhmaw%z Hostgy 12 (1991)

220 1%% M@ﬂ%& s 152%‘?,‘('; u.,m 245% ar@zllé%%p}mpgsﬁ %rggw\&@m%‘ WO 95/21915;

W?r%%a%)& Bi‘é?a ‘E’f@ﬁ‘ﬁl 3@%@ h’a‘ 5hers; @Ohfméi ot kg S5 100Dy 1-295%:

Iy BeA% a8k, S| ke ME. | BridPStrolier \W; Kireripd Metik118 31996 ) 79008 6669-6677; Lane,

L., SkitherjH.| Bl Gast@ertdrol Sgynt Bar(1998Y. 120hx32 181 akabaiship&23; Mallett, S,

ot RLBBA- 1Mo 90620038, RAASE 197, T akasawaoNs Sl ) . 249@@9%1%51 Y., ctal,

I 15%&109% @]r} %757 §§82R %)é'%{ o %”E'n%& W‘?‘Eﬁdﬁ'}}&s'@@é&‘ Q ?‘ar!‘cll Strober, W., I,
)

S:I-zj(-l%ﬁ{(gﬂl 73

200 67- afure Medic
P & e

Ex s 8ol "89 &W 3“%& 4 %e%ﬁ?ﬁlﬂmu% 18 cé9
Vingy By O K 8@751“ f@‘?lf@s“’l’?ﬂﬁ’ltfhﬁl 23 {25291 B2 20 GG T 388t Tl o L., and Schwarz,
H.,T.rbmxsplnaﬁﬂcmrdéﬁ 831(2601), 2R 1BA HigyinsNindd Metdbs LNTIHUADILELBReinberg, AD.,
et 41999) 4864930 O8RIakassh; MREAbiEUD., T:MuUmmMa.30:62000) B815-2828; 1 a1,
TrARE VARG s%zo@ V-Eﬁ%sﬁﬁg%@tigﬁin%t% PRG:RLf {EQ04, Mﬁ%l@? yashioka, T, et at, Fur

1 Ia%'m 8 113 &3%} e Co| erC|aIIy a\éalggglje fro(r)n i

al, Ti
sl A AR AN 5 i clones T5edus %ﬁ&"" anti-human
OXi%[gqp@g)(fhes are commewml}y avaﬂablc: from MBL International Corp. (TAG-34) and R and D Corp {clones
159403 and 159408),
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It is clear that there continues to be a need for agents that have clinical
attributes that are optimal for development as therapeutic agents. The
invention described herein meets this need and provides other benefits.
All references cited herein, including patent applications and publications,
are incorporated by reference in 5their entirety. SUMMARY The
disclosure is in part based on the identification of a variety of 0X40L
binding agents (such as antibodies, and fragments thereof). OX40L
pre?t :Q ct: ear %qnh!al;geozﬁgzﬁg 9%‘2 aa rga\e{ or agl 195%? g ra‘%%%g C&ab%) t’t %p are op%mal for
10disclosure’ provides compositions and methods based
devisRnas xreytcBRiding ‘Eg‘évﬁ%%fdﬁﬁ%%%ﬁb%‘b‘?@ﬁé@la%‘i‘?éﬁb%*ﬂ"ﬁ@?éﬂﬁ"” benefits.
provitlesierspesstaist tyesiapelie araedisghostie agentifdousedmeargetingy reference in
theipath@jogical conditions associated with expression and/or activity of the
OX40L-0X40 receptor pathways. Accordingly, the disclosure provides
methods, compositions, kits and articles of manufacture related to OX40L
binding. In one aspect, there iSPMVIIRY an anti-OX40L antibody
compegingatdaasbiRmadyoervanahiafegionddl e bXR) SAQUERERS; (such as

antxl?o%&gscg%ﬁl t{ E%%JQ %1g£9ft)l pd%%ﬁ Egggtsoafs an imn c(ﬁQni'anﬁvHa&é’o‘JlWé?AH&m target, and the

uence S1VHGNGN
{hscE%qé agrﬁ}\hj[@'\}f Naln?inﬁnaglg \gﬁeﬁ% %S\dmg OX&)} l_R}ﬁOEEmdr?ﬁ pgﬁ:gt% of the disclosure,
as desafird AL RV SNRPEISEEF ADPIOMS) CRRROTSRERIES I SE O FEN: EP}hO’D"lca‘ conditions
assofCdd VR-b3renimprising SeiquerceORQGSHY RYeh (SRERVIB. NQ:GYlioety. the disclosure
provi@ R RWoh (e RiNE:6 i 2Q(eHEN Rkl Compksing seausnce
SYWLN (SEQ ID NO:7) or SYWMIT (SEQ ID NO:8); (e) FIVR-H2
comp RS AT SE B MBS XY MBI pame 5 RIEh e Rgpervariable region
(HVR) pRrsNe RENY N EKEKS(SROIDENG: 10); and (f) HVR-H3
comprisiRyIseguende: GRGNRYBGSHANME Y YSECEWDINGD: Ly 86SOSPVHSNGNTYLH
(SEERSERYFDV (SEQ ID NO:12), 25wherein the anti-OX40L antibody binds
OX4hviuonsaspastihate i&mv'sﬂ@@@m isolateckanriiRedysthairbings;to
3:355‘%»%&95%;@&39%‘&%1& §1§t§i '%’%kﬁ ﬁ&‘@@ﬁﬁﬂiﬁ%ﬂg% NO:6);
i Vi |
anu@ﬁ?ge fined Herein. n%&n@%%tg dE IM?% G\fwé g{g%:ﬁ osursé%s}\(})é\sndes
an i3 ¥ ’@?E@)ﬁ_qﬁ%ﬁcﬁo&y vl\ﬂ%rely}@?fﬁﬁ%rﬁ gtk 14&%8 form of the
EEDE%%BWW?@&W% HHALHIRMEA OX40L with a binding affinity of about
10 nvEbRDteampmisis swrsioestRSINRE I tRE IS B g aHinityRGPRYIGRNGEQ ID
NOt@)its receptor can be determined using any of a variety of assays, and
expressedintermsiaf awabetsaf auantitative values. Accordingly, in one
embBbodirrercttberbirding s finyeisiexiras sead tas Kelavalvesiard rdflmets ) X40L as the
antibakiasierhsadingmaffinity (e.g., with minimized avidity effects). Generally and
Preferal i, RINAING: NI S RAASHIGH I8, VLR WREINGH I 3,665 TEQ:Bhed herein.

cell- assomated setting. Any of a number of 35assays known in the art,

inclifiRgeiPhosEeeSbrit P e RRY dEam b%lﬁ%ﬂtt@ﬁﬁﬁamf@mﬁr@%mfwi length IgG

fornpgbtig grhp@ripgcifically binds human OX40L with a binding affinity of about 10 nM or better. As is well-
established in the art, binding affinity of a ligand to its receptor can be determined using any of a variety of assays,
and expressed in terms of a variety of quantitative values. Accordingly, in one embodiment, the binding affinity is
expressed as Kd values and reflects intrinsic binding affinity {e.g., with minimized avidity effects). Generally and
preferably, binding affinity is measured in vitro, whether in a cell-free or cell-associated setting. Any of a number of
assays known in the art, including those described herein, can be used to obtain binding affinity measurements,

including, for example, Biacore, radioimmunoassay (REA} and ELISA,
1n one embodiment, the disclosure provides an isolated antibody that binds an OX40 receptor binding region

of OX40L. In some embodiments, the isolated antibody binds a polypeptide comprising, consisting of or consisting

of the human OX40L extracellular domain.



including, for example, Biacore, radioimmunoassay (RIA) and EL1SA. In

one embodiment, the disclosure provides an isolated antibody that binds

an 0X40 receptor binding region of OX40L. In some embodiments, the

isolated antibody binds a polypeptide comprising, consisting of or

consisting of the human OX40L extracellular domain. 40 In one

embodiment, the disclosure provides an isolated anti-OX4O0L antibody

that competes with 0X40 receptar for binding of QX40L. In one .

emtB‘b?ﬂﬁ%@ﬁ?ﬁt‘ﬁ%‘bF%"‘cfb%lff?émp"r%\‘ﬂd&é%“é%"f%%‘ig&*t’g‘ ANtE OO BBy i 040
recepipafiniiigies péRéeis, and/or blocks OX40L activity. 5In one embodiment,

the idisclestsd ipravidetdmani-Ox4d @ lisantibochyOlaLinhilyids tre duges, reduces, and/or
vlacSKABbIacks T cell proliferation. In one embodiment, the disclosure

prOYJ:II%%eS ea%o%gnglgfgleoc‘?scqnst&be%g Vit esagml gn %%%4'&(1&[1‘}’[0 E)%y ‘%}Ig.{j é%lri)QéPl‘Cgl?Ces, and/or blocks T

survival of activated T cells. In one embooflment, the disclosure
cell BrORIGYE RN anti-OX40L antibody that inhibits, reduces, and/or blocks

10skecretioradikng theolre T rromorysee ki (- thatibeBo it theduces, and/or blocks
survilisckasiuva«prosaes an anti-OX40L antibody comprising: at least oneo

threg .fRuk, bm{&eﬁt'?ﬂém; éﬂ&@yﬂ%cycﬁglgm%fggﬁﬂ Qﬂ%@)ﬂ%@gﬂﬁ%%uc&s, and/or blocks
Secrs£elec: ﬁg f%?)méheﬁr%l% consisting of: RSSQSIVHGNGNTYLE (SEQ ID

NE-, RSEESPVHENSRTYLH (SEQ ID NO:2), RVSNRFS (SEQ ID
NOBPIRYBRRES (SEES I REP AT FOBSAYY T’?@Gﬂﬁ’ﬂf@%ﬁﬁ least one, two, three,
four SPSTFEIHPIWN TyBEDaHD NOB)SY WIS BRAR GNOFNrSYANMEI(SEQ
RsSEXROIZRBOr85E NEWB)H MIDPSISETHMNQYHRKDSESEOND. IN@BNRES (SEQ ID NO:3),

Y 10\ BRENF SHAM @59

22%%6%52%5%35 PR?%%%/%S%Q ID%O:'lZ). In%{r%glembodiﬁrhgént, the o7

‘Hisiosure pr8V|des an anti-OX40L antibody comprising: at least one, two,

three, four, five, and/or six hypervariable region (EVA) sequences

selected from the group consisting of: (a) HVR-L1 5 comprising sequence

RSSQSIVHGNGNTYLE (SEQ ID NO: 1) or RSSQSPVHSNGNTYLH

(SEQ ID NO:2); (b) HVR-L2 comprising sequence RVSNRFS (SEQ ID

NO:3) or KVSNRFS (SEQ ID NO:4); (c) HVR-L3 comprising sequence

FQGSHVPYT (SEQ ID NO:5) or SQSTHIPWT (SEQ ID NO:6); (d)

HVR-H1 comprising sequence SYWLN (SEQ ID NO:7) or SYWMH (SEQ

ID NO:8); (e)HVR-H2 comprising sequence MIDPSDSETHYNQVFKD

(SEQ ID NO:9) or EIDPSNGRTNYNEKEKS (SEQ ID NO:10); and (f)

HVR-H3 10 comprising sequence GRGNEYGGSHAMEY (SEQ ID NO:lI)

or ERSPRYFDV (SEQ ID NO: 12). In one embodiment, an antibody

of the disclosure comprises a light chain variable domain having the

sequence:
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DILMTQTPLSLPVSLGDQASISCRSSQSIVHGNGNTYLEWHLQKPGQSP

KWYRVSNRFSGVPDRFSGSGSG

TINTLKINRVEAEDLGVYYCFQGSHVPYTEGGGTKVEIKR (SEQ ID

NO:13) or 15 DIVMTQTPLSLPVSLGDQA

SMYCRSSQSPVHSNGNTYLHWYLQKPGQ SPKLLIY

KVSNRFSGVPDRFSGSGS

GTDFTLKISRVEAEDLGVYECSQSTHIPWTEGGGTKVEIKR (SEQ ID
NORGHAS B CERPHEES GHHEERA X Rail VaT I oA ARG R 10)
GRGHEGUeATEAMEY (SEQ ID NO:11), and ERSPRYFDV (SEQ ID NO:12).

QV QLRGN EY RELE ASMKE-SEKADLY R AB YA WNAMK L RPHERG bt Wo, three,

fOUIJ,\éM,I Q)Ei)é[s)§ F‘&M%@y &?{R . -E‘\H' sequences selected from the group consisting of: (8 HVR-1.1
TVYDKSSSTAYMOLSSLTSEDSAV YCIRGRGNFYGG%HAM EYWG TL

comﬁrﬁl;% §ct§gb}{ﬁ§ B/%Gglrj“gbﬂ (SEQ ID NO:1) or RSSQSPVHSNGNTYLH (SEQ ID NO:2); (b)

AVt mGPSAPEKPETYVKIESEKAS S v SH PSR MIPEYVROR PG HEHE comprising

seqUASEICPSRORINOYNEK BIKSIQATHIPWT (SEQ ID NO:6); (d) HVR-H1 comprising sequence

sy WMBKSSE TOYQLESLMBERIAWHXE TRERSERYERYWGAGETLTVSS

M SEPNG V10D (8815 ﬁ%%?%&éﬁ%ﬂ%ﬁ%ﬂé JIOUIAES. f??' and () HVR-HS3

antl-OX40L ‘antibody comprisin east one, two, three, four, ve, an
oM IS AP LA ST YRGS (LI UR f Y Teitdd SRR BN THa Gt
consisting e HYRLbPGOHPrISHIgseegoepies R BBOSIvIHGRGmL Rving the
seqi@EQ ID NO:1) or HVR-L1 comprising sequence 25
DILRPSR SR VB NGN EXE R (S EQHENNCGH )k (P R SEMRASIBOR FSGVPDRFSGSGSG

T R
e NSO ST i T—
G"E“'@@ISCFWWWW@H@Q@@W@@W{EE@%@WWIQ@M@Qﬁses a heavy chain
variE¥\Mka oD 1R Nedge0or HVR-1-11 comprising sequence SYWMH
Qv@lg&r&ﬂﬁ@%%@ﬂﬂé@é{ﬁ%%%ﬂ@ﬁgﬁﬁ\/ﬁk‘%ﬁ_@lséla&f)mwﬁil)siﬁDSETHYNQVFKDKATL
RN R G IR v

QVRbRIPIEIAG SEGUenEd CRENEY B SHAMEY IS B ID WEHIPE iR TNYNEKFKSKATL

| TVIHGRSTAY B SRNEING S8 GERERSERSPRYEDVI (SEGY BINGD 1R)1dn one

embpdimanbathedisclosire-psrvidesanantiaXAMBbiatteen COMPAHSIG o, three,

rouPhIEATHONR O INEEE AN VR, NAIAL S YPSIYATARIS redion (FIVR) .11
sequences sélected from the groggQE:onslstmg of: (a) TIVR-L1 comiprising
N

) df -
“mEEYeEE RSSUSIVRERGN ?é%?ﬁu’é%‘??t)%}kﬁﬁiﬁw&ﬁ%mw
RSSQSMAFSINY EEE EHQRIRVSRIRES HSEG SBTSNO3)ered FITRRES(SEQ D NO:3) or HVR-
L2 wompiiginguseg Ho1o@ FRQES HVRYE; (SEQRD NG )i ViR DGSHVPY T (SEQ ID
NOSGPHANRING L%%Hﬁ%?éﬂﬁ%ﬁ@é%ﬁw RNDDAE) @?%R&dﬁ &9:&%% Buence SYWLN
1 NO: %r [VR-FT1 comprising seqtience : 4 .'ane - -H2 Somprising sequence
SRR MUES R NG o0 IR B

comprising sequence NFYGGS Y N n
VIR HBUERD G AR NGRS HSUTEAS EoMH AR SGHRER FKS (SEQ 1D
NOdowmaptisihg At TEaestrongrsaedeast BT dHiGHIde1BY INR IBeduenoe 5 VR-H3 comprising
seqeetectagifromthesgroupcemnsisting of RSSQSIVHGNGNTYLE (SEQ 1D
. NO ir;]-xf)mﬁ}l{[%m Bé:ng, t(1§ g@o’s@r%%v@es %ﬁ' Qa!i@ﬁ&dyt%xgg 4((%%@1!’19 thaé )Jn!ér]two, three,

e B e ER ARSI R e s o e
comapiig ittt theEBAMEIRY CdMBiiSds MThPc AR PRIR SOPIHEDRRGAEFRB Y SNRES (SEQ
1D Me&it: deriiehte RVSNREFEYSE O NG Q) (FROMENEMb 68 il idat! thenprising sequence
sy wntipgrtyrooropnises Hight chaip it VR kdhaving amine; asich$ePUEBGED NO:9); and ()
HVIE%%ME;\Y;&&%ELQ&PGNQ{Eé)}SWA%%ﬁQQS'WN%.an antibody of the

disclosure comprises a heavy chain comprising at least one, at least two

or all three of HVR sequences selected from the group consisting of

SYWLN (SEQ ID NO:7), MIDPSDSETHYNQVFKD (SEQ ID NO:9), and

GRGNFYGGSHAMEY (SEQ ID NO:11). In one embodiment, the

10antibody comprises heavy chain HVR-HI having amino acid sequence

SYWLN (SEQ ID NO:7). In one embodiment, the antibody comprises

heavy chain HVR-H2 having amino acid sequence

MIDPSDSETHYNQVFKD (SEQ ID NO:9). In one embodiment, the

antibodyy comnricee haaw chain HV/R-H?2 havina aminn acid ceadiience
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In one embodiment, an antibody of the disclosure comprises a light chain

variable domain having the 20sequence:

DILMTQTPLSLPVSLGDQASISCRSSQSIVHGNGNTYLEWIILQKPGQSP

KWYRVSNRFSGVPDRFSGSGSG

TINTLKINKVEAEDLGVYYCFQGSHVPYTEGGOTKVEIKR (SEQ ID NO:

13). In one embodiment, an antibody of the disclosure comprises a

heavy chain variable domain having the sequence: 25

QV QLRRRGHRELY R RGRIMKLES CKASES YoRip TSN ANINNM KQR BiGQGhLE M, at least
two WME@@@D&&E&M&J@ME@M&M group consisting of RSSQSIVHGNGNTYLE (SEQ 1D NO:1),
RVM%%M%@%S%&%AM)&%gi%QB@NF Ye%&r%%g%gl@gﬂmses light
ehar!’rIIV§§l(l§1§% gQu’l\J%ldl%AUence R&@%ﬁmﬂ%ﬁlsw&fgd%} on e%bodlment the

cl osure comp t chain variahle dom

o P P B bt ClSered é?%ﬁ%%é?%ﬁ@% PGS
enle_IE?VWgNWEs Fg éé aving amino acid sequence FQGSHVPYT (SEQ ID
NOFP FPRSARRVEAED Pt EEXE SR Y TES SO PRVEIR RTSB DL I Noee, at least
two 33l tirvd dathBrisesiachstyipchairihyarablendamait Having(3he Beyadhce:
MIIDVREQIYROGAE DVRR BASYKLESCKASEY:HE TSRV VKQR PGQG dnWdiment, the
antlllwydyu%%&-{;ﬁxm)@ Mmgamino acid sequence SYWLN (SEQ ID NO:7). In one
embb MR IIAIMQLSL TORREA X GIRGREM Y iz EAMBYWGRE Ty NovFkD
(SE&TN@&9 SE%&%JN%;%@ t]lgag%a%qmgg@%%);% g'ﬁ%@%‘ﬁ%ﬂé’é’dﬁ% aggl sequence
GR 18}1 E‘Qt (S nprising: at Ieé'alst one, t\{:vgd rfe]eédﬁ our X

ané’or 3I¥ va Iaﬁ%ﬁ re Iment, an antipo é’l ]gc QSUr com FISGS a neavy

ion liences Selected from the up
chalp Spiepeiing & ?aféj’%\?‘éeﬂ‘%?ﬁ?)’ *‘é‘fﬁ“g"éé?j é??é‘é”ﬁ?%“é‘@%ﬁﬂ%ﬁéﬁwmﬁ“g of
SY‘(@E@’%@iR@@z? (BYERARELD CYMBRSIAY S0 ik Ber SURPS ESD Y (SEQID
NO:NIQa) & () VR Beaimprisirg cseguente SOS TRIPWHV SO IDsNQ B ffdy the group
condNHR ofl RESTOMEHSING sek (fice SYWM T8 EQSED INQ(B)). (@ HYFRHY2YT (SEQ ID
Nogamprising sequence EIDPSNGRTNYNEKFKS (SEQ ID NO: 10); and (f)

HV R bR SRmpHSINg:Seaencerk RIRENY BV (S5 QuiPNE -2k 40main havik the

seq2P&: embodiment, an antibody of the disclosure comprises a light chain

W#@"%‘%W ki%@%’%s %@é“g@é@« @%%@ﬁ%@wmm

O HES (SN STOWPEEED D NO'6), In
oneléﬁﬁbﬁb‘iﬁ‘?éﬁ’ttﬁ’é&%ﬁb&ffﬁd‘ﬁfﬂfﬁ%§°I‘i§j1’1’f%H&ﬁ?"lﬂ‘?ﬁﬂ“ﬂ”ﬁ”ﬁ’é@ﬁ‘?@m having the

sequgmatno acid sequence RSSQSPVHSNGNTYLH (SEQ ID NO:2). In one

QVenipdinteNR e BantibBdp@ompises NyVKeIRta Qv RMIPMI B R B AN TO0VFKDKATL

TvIscid ssequances KMEDIRFS SR QrRIBINQGERH verevembodimentsthen No: 15).
antipogly comprsesdighbehainikd ¥R Naving 2R aGILSRIHENER N having the

seq RRSTHIPWT (SEQ ID NO:6). In one embodiment, an antibody of the

on ST COES 2 R0 LD Compng el ﬁ%%%%%?%%@é%m“m

TR NN T NG B ISP BNE RN VREKEICS [OEG RS By i

"a"@ﬁé‘lﬂ’ﬁl‘?’i’—%‘%(@é@W@CNO 12). In one embodiment, the antibody

QVQpREMPise S HedbYrarain B AR TP HaVNGFARTGE SV SeHUERES E THYNQVFKDKATL

TVISSRENIY YSECS LDSRITSBY YN OREREMBOBHISIeNY RIe GAGIOUTVSS ISpASBSNO: 15),
heal{yoﬁ*l@itﬁoHMBnHQe ha&ai:rsgymhwmidasequeneei @dy comprising: at least one, two, three,

four%@M@BENM%&@@&@{@NWeeM%&%Q%im&!ﬂbo‘i@@nﬂ@@@%‘{\m L1

compATIRY I’i gp%ﬁé%%?ﬁg @%IWW ?ﬁ@ﬁ%ﬁ@ﬁ%o sequence KVSNRFS
(SEE % OFgl F \(’§ Qcomp 15111 se enQe%BET%HI-]' égl]:%rﬁ) QB%‘I dl? PIQ’X %fl com prising
ISClosu e at’'least one, at lea 6

rlses ain comprisin

seagp oSSR ahe?r?aes%lé S B g RS B CE 1D

NOx: WWM@@@@‘?BON@%}Q ISEBPENERTRYRIEKERS (ZEQ ID NO:10,
and ERSPRYFDV (SEQ ID NO:12) and a light chain comprising at least
one, at least two or all three of HVR seqgtiences selected from the group
consisting of RSSQSPVIISNGNTYLH (SEQ ID NO:2), KVSNRFS (SEQ ID
NO:4), and SQSTHIPWT (SEQ ID NO:6). In one embodiment, an
antibody of the disclosure comprises a light chain variable domain having
the sequence: 20
DIVMTQTPLSLPVSLGDQASMYCRSSQSPVHSNGNTYLHWYLQKPGQS

PKWYKVSNRESGVPDRESGSGS
CTDETI KICSRVVEAEDI C\/VECSOSTHIPWTECCCTKVEIKR (SEO ID NO-
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In one embodiment, an antibody of the disclosure comprises a heavy

chain variable domain having the sequence:

QVOQLQQPGAELVKPGTSVKLSCKASGYSFTSYWMHGVRQRPGQGLE

WIGEIDPSNGRTNYNEKFICSKATL 25

TVDKSSSTAYIQLSSLTSEDSAVYYCTRERSPRYFDVWGAGETLTVSS

(SEQ ID NO: 16). In one embodiment, an antibody of the disclosure

comprises a light chain variable domain having the sequence:

DIVIRITOTPEST Pl B BN I RS SO SPTSNE TV L TP RS ot least
two Pl KO/ SR ESEYPERESE S @ Seroup consisting of RSSQSPVHSNGNTYLH (SEQ 1D NO:2),
K VSRS LIS RVEARDIGGWY FCSQS)TTH W T 0 G dOVEHKR 49 B 6B, Nprises light

cha&?ﬁ%%if%%%%%@dqgﬁ\é%gE%@Mﬂ@\!?ﬁ%@ tﬁ%@g)thﬁ one embodiment, the
T BB A U R ISR ASEN S S RIS PRBRPE A e

embE} P SN TIPS EBK BTy R-L3 having amino acid sequence SQSTHIPWT (SEQ 1D
NOTVDKESSHAY GO bESEEGEDSANMY X CTRERSPRYFDVMWGCAGEIHE TVGSone, at feast
two (P ERE MOV Bhuences ASISIkROWR Buthe.akansk agwiescribedinargater

EIDQ%k‘?ﬁWJEE%VYséB%ﬂG&HQ QQ%M@W@EB%W&PJ ”I‘S%E'engnﬁodlmem the antibody

ypervariable region of an antibody can var ending on the contex
g A AN TORRBUN e S (I o Bl Supren. e
antipRgxiRRIINE Wity iy AR i ag e W@W%@%V@R&%Wéﬁ &Big D NO:10.
In opoSilicdisdn, thairthesecpogitiansearnbe aeHed o doen mithin @quence ERSPRYFDV (SEQ

D rhty@gr\iasi@lel@bta@m% undesRanersrbaticrietamwhileneind Aeemet i bR rast one, at
east? 1l\4vtosor %gz?h e¥ pF lﬁ\(ﬁilab gngees !e: entel:JJ%jom tﬁedlffuergors]ltsgt?t Of Qtﬁﬂ@r gbeIB [\IO 8),

more of these Positions can also be founad In extend pervé ra
UDF&&‘%%EY&%’FR%@H%%&B& BRI PRYFOMHME 891 dhBk qH comprising &t
leasppmityo Eysisva pndhibtsiorfal Ehtigstlyesiveistrh Boartis adivneersstide BRHSHEY HSNGNTYLH
(sEQ polyenal antisadyo v some emnbodimentssiheamiedy is selected

from the gr consisting of a chimeric antibody, an affinity matured

antiBody “A RUREh TG BRTTE A, SHaE IR R HEE A e85l omain having the
sCd¥Ribodiments, the antibody is an antibody fragment. In some
DIVARR G eSS, GRe it B SE F ab Ral L FAh LKL a2, [ Y K S ERRE Bl PDRFSGSGS
GTIof . RIsHIGthaTent v iTe ansiDady iF acehiierik ooy dorsgxample, an

antibody sompfising: antig@nbinding.seduanses Inm e e EGNRving the
seqidfdfted to a heterologous non-human, human or humanized sequence

Qv SorlEAMANSH ANE/SF RABE R OMARSAANER) I ANB RNBRADEBluicsicans
v %é&%ﬂ&%@%ﬂﬁ%&%&%ﬁ%ﬁpﬁmemqﬁg é@gbq.%g)ep binding

sequence etic |s lay

screéBAil ém%‘f%“ﬁ""‘i‘h %r?&”%?ﬁyo%fdﬂ%%ﬁ S & CRIET éH%m&’bﬂ;Fdf“ﬂﬂ‘ée&%‘&“lﬁéﬁY&“ the
SYURES ' murine V regions and human C region. In one 10embodiment, the
DIV B BATVEH&IPQA TRTIORSE RIS S BN U Y KA ERGHY SFREPEY PDRFSGSGS
GTRHMDOWRVEAL DhE VIHfReShEE it M Y8 A SEduB e tbba dndimamitgG by chain
varifiBig@hain haviligmanizedantibodies of the disclosure include those that

QvHRvYErRINING aeit Substtuligas #i-thevihid e GibaibsMal i NaRNSIEK FKSK ATL

wﬂmm% §sﬁ%m«@%ﬁ%§@s@wtﬁ@%9@@ @Mﬁ%%&he

ar FR are pot Ilmged to those present gnor.or recipie

wn desc Jbe n greater ?j heret ew the antine aufg?sm%n/boundary

anti O I'l Ot er embodiments, the antibodies o t e disclosure

de;“&&fﬂp?é@ HERYELHT AR WG LR %asuéﬁ*’uﬁge%e‘{ﬁégr?& FEGBITTHAY [Raggns definitions
knoy By 5ér (éﬁ‘f@é%‘?eﬂﬁ?m@nsiﬁﬁﬁ%fﬁ@“éfﬂ‘fﬁﬁééﬂ BT EorAt BT AD LA St
hyparreid8loalitiliny tOther artilsotkesbefittrecdlisbtogiive dhehetierthsseshavide one set of
critesip@dificoohamgesdtiodt iigre vénstabilityic eothedemb Gdimerts, diigia. One or more of
thesapiibpdiesafsthe Gisalnsurado mpriseichanges i amibQatid esidues in
the Fe region that lead to decreased effector function, e.g. decreased
CDC and/or ADCC function and/or decreased B-cell killing. In some
embodiments, the antibodies of the disclosure are characterized by
20decreased binding (such as absence of binding) to human complement
factor Cl g and/or human Fc receptor on natural killer (NK) cells. In some
embodiments, the antibodies of the disclosure are characterized by
decreased binding (such as the absence of binding) to human FeyRl,
FcyRIIA, and/or EcyRIIIA. In some embodiments, the antibodies of the

Aicelneiirea ic nf the |1aC clace (e 1I0C1T1 or laCA and comnriceace at laact
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0236, D265, 1)270, N297, E318, K320, K322, A327, A330, P331 and/or

P329 (numbering aecording to the EU 25index). In some embodiments,

the antibodies comprise the mutation L234A/L235A or D265A/N297A.

In one embodiment, the disclosure provides anti-OX4O0L polypeptides

comprising any of the antigen binding sequences provided herein, wherein

the anti-OX40L polypeptides specifically bind to OX40L. In one

embodiment, the disclosure provides an immunoconjugate

(interchangeablydermedntantibodydiugrebnjilgate neriABGHyicomplisingpody is a
poly@l@h’aﬂfnﬂb@d@nﬂr QxdLantihadies disclosedehes aimeRNHgAteRkitana Rt a chimeric
antl%?@h a?ﬁ&t} %%tﬁ@@aﬁiﬁs&y a humﬂ*&@dﬂﬁb&@'% %&h@n@ﬁﬁl&@u e slai‘ﬁpex(jﬁbdlmcnts the
anuz?'%gl‘?a%%lz’s’%%%gk%n@%% fically Rindl Ox ﬁ%&m@;ﬂ%%%‘a &l %%dﬁﬂi@{‘ B¢ scFv.

ma}fﬂrgl% eu gt§ one rg%r% aS %Clt}?egc.annhodol_ aSSO ?eteaga% e% dom i"lSlﬂ ant10e11

including fimite OX activation, OX40L downstre’ém prising
bindig, fé%ﬁiﬁ?ssff ‘H&Iiﬁ& PRI YEERtse ARt RS RO USSR AT seauence
(e gmBlacETs éﬁﬁ&“ﬁ%ﬁt?ﬁ%@ﬁ@k%%@é@ﬁ?&“ﬁ%&iﬁ@C’f’d‘@%ﬂ@fﬁ’?r is a mouse. In one
emb@ip@L amdaliden dridati orvense /o disiisptipntsfingEbany ol gicahrrede dianty screening,
etc. OX 4@ eratnditomOXchtnre ceplonbidibgitalpatimayrantl/etitteatdientaafdégipn. In one
embpieMRNtRMmefRN MR disordetisuchnsasthnaatopic desmakitisdiment, the murine
hea® BRGNS TRIAILIS, ARElABARAIRRRAWEL disease, multiple sclerosis, graft

verses AL diReaRe (RN ARLOr YSICTRG Wous, FDEMAASHSLn e i ana

afﬁn?tncljr{gt{irgt%%t\@uen}s%tp Ea}i/r%gtlg of %ﬁgds (Pfgger SS Cltateg ammo ac?és i tlﬁe DR or FR are not
% ression ané?or act IVI Suc S INCrease expression and/or

“m‘ﬁéﬁ‘% ity5e RESBhE P e RO QiSRS thL SR uBod o"‘f‘i‘f’wé’ di é‘&ﬁ JaT PR kg sciosure
f““*ﬁfriﬁ%’&b“@%%@ﬁ“lﬁ%‘*é?ﬂ%ﬁiﬁfé‘h?% e JRtisety ‘SpEeRicAll Bifagiep including
enhgppe R0 yeibe B Binddity regibrebkOXObhineydmieeribodivensipthde those having
spedigioletegd-antiboy &ireasl gy pblypeptidedonmprisingibedrsistha givfoaure comprise changes in
amiGORSIStNG L ssantiallyiof thebuman@xdOkexiacaltar domain cireseme Apce
run@MRdiIMenis:dhe.antibedy sRecficallvRindsfoXkkwithua Kdioh AU racterized by
accLORRIRNARE LRI, @ﬂhg% 'EQ?\%{E% g‘%‘ AhRaY EREFIREANRI Secopior on
e TR e e o Bl SR e g
bindRs RIS AR G TRCARE lm‘%méu&%%a%’éﬁ%%@%ﬁﬁaﬁ% OBt ients. the
antidA0Of 16 Biletrg whtheosati relce ot (Featites SR BIB LS opedtytation in E233, 1234,
G23eBBptoP B ARRY - & BXAAL. }322. A327, 13Nk Hopdiet, 8 fevisbprosided s & the EU
inde@f. dn seffe etivelamount afttivdianti=@itd Ot nantibodis &5 dafined aeraiNEon.
10tHe yselirdEraTe T Asrredraamidet Tt Sre'atimg RSy et mig e iniiibipstizen binding
sequ@diserderidrdhasijedtrein the ltodB4eMmbodinmidntsthdidiscloguw@Piovides
useptanantiRegdy of the disclosuis i thaprepaationelanecicRmeMtfatody dug
conj) ul’égtcm grr%%t)l %o%%gél%ré Q Qﬂ){elzaa% KE)S{% an notdl%g 9‘ sdllosegﬁereinsc%% uga%ﬁo an agent, such as
immune disofder. In some embodiments, the disorder is an autoimmune
2 drsorder. In some embodiments, the disorder is asthma, atopic dermatitis,
allergicartiitis shftadmykestoryirbiver disedsdmamtitpte Gelbresis OSPHBnd in some
embadichDFsSySiemdcl s ol bery thematOsKe hasserne! efbodithamishdhet limited to OX40L

acu@mqﬁ@modjm ASSQEiAe MO R-BAGIRNA RS QXD 118 ABSrstream
mol cg nflg:fgnoaz n Q.I’T%p Vlrtuéxlﬂ)d u%e g/g]nl'clin ar%&'(ﬁ%x‘i& Baﬁt}}noeltp 7%}[ 1, grlfldcg%gwruption of

ectiorrwith influenze or or rétated viruses

any é’éh’eﬁi‘liifz YSoHOEHIeL AR A FrsBin & EnssEahY ‘5%‘??8}‘3&&?” or prevention ofan
immainghditisdta Gute andhchrenics theantiatdidzrthntis mﬁlsﬂlmdlﬁ'q@‘sj boenifecarsetitiple sclerosis,
graff ResNRLe arhiitisian drgtagesesilch as:eumadaid Sy nomiis eguberention of a disorder
assIQNBLARBRTS:, AcHIE; W%MM&QIE&L@UEU!H&&EH @%M@@%@%@&h% In some

degenerative arthritis, 20 type Il collagen-induced arthritis, infectious

arthritis, Lyme arthritis, proliferative arthritis, psoriatic arthritis, Stills

disease, vertebral arthritis, osteoarthritis® arthritis chronica progrediente,

arthritis deformans, polyarthritis chronica primaria, reactive arthritis,

menopausal arthritis, estrogen-depletion arthritis, and ankylosing

spondylitis/rheumatoid spondylitis), autoimmune lymphoproliferative

disease, inflammatory hyperproliferative skin diseases, psoriasis such as

plaque psoriasis, gutatte psoriasis, pustular psoriasis, and psoriasis of the

nails, atopy including atopic diseases 25such as hay fever and Job's
ocvndrome dermatitic inchidina caontact darmatitice chraonie contact )
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sudden WO 20071133290PCT/US2006/062173 hearing loss due to an

autoimmune condition, IgE-mediated diseases such as anaphylaxis and

allergic and atonic rhinitis, encephalitis such as Rasmussen's encephalitis

and limbic and/or brainstem encephalitis, uveitis, such as anterior uveitis,

acute anterior uveilis, munulomatous uveitis, nomtranulomatous uveitis,

phacoanti genic uveitis, posterior uveitis, or autoimmune uveitis,

glomemlonephritis (ON) with and without nephrotic syndrome such as
emb&hmeonitomibue florieriotonephiftizis sk asPrifiarkp ©Mg embodiments, the antibody
specifieaiiyhiedmediatsd Gy embrargus OMK (e mbrareusohephropatiygdied antibody binds
a polﬂi@ﬂﬂa@h&;mﬁﬂgb&@@@dﬁ b anidiopathigimesrraneids mephrepathiyyar domain. In some
embgﬁﬁm %%11@0@%%9 YR r@kﬁ@[ﬁu%@%f%&@m&& HP%%@Q fgxgﬁelembodlmems
the a%%é@ée% Héaﬂ? gli{c%%i%ﬁ)mgr:??%@yﬁbgd\lISWQN)Q;&EPII{I?{@H%/ %&995‘9? the antibody of

the dqscroslurﬂerpe n% pil?fl an }J atlloc (%? acg"igly I’% \71\% g‘a I/%zllrs rlﬂfctlc'i Pg me erﬂ)oc? ments, the
unscrip a as ace aris aano (0] itis, mythema anna

RIS B GHAGr LR PG e AR (RO e r b
OX4tanuloma 10annulare, lichen nitidus, lichen sclerosus et atrophicus,
lichbrreimptextichrdmrevidediciionas pifraiosuaouichEhepiard st Taamtbegy as defined herein for
the richihyosisf epidennahticthyperkeratosis; premadighant-keratases:.
pyonlesmargangrenost mpalesgiddeonditionsahdyesponisesufoodhe preparation of 2
medRHREGIeS sdrugplergiesqipsorialicrgiesfare alemgicsdiserdersisuchi@agier. n some
embPARSIAC YO Sisy Al ergicureastian sesiema dncluding aleroie ekaleNiGsthma, atopic
dernBGEE MR ASIBALOlSIEEZRM AL AYS BIdLQLIG RGAEM 8o AN G VBBIGHIAS systemic lupus
erytRAIMORIANIQ L C2EMRASIINASHGH ARSI R LRANGINaR.sDIRRERIR sther infectious
ager S Ecz@m&y!;gum&ﬁm@amﬁuegg li%& A toAndRediatic, asthma s rsv or
rela@@N w u egnesglqy%vlnr%l flxl:t%g%?ﬁ éli&%/{ﬁ)é%@ %hr%{‘é&ﬁé‘@%ﬁ@ﬁﬂﬁéﬁg}’the disorder is arthritis
(acu%: at Cf 1%%‘150 rhe L{Q} 15'91% it a’flj&%m %sgt rheggggngr%ygpagds 5 ggta% sAE:hBatheumatmd

syn{mt% ﬁ% trgru outﬁf;rg gg?%%%%?ancyd]o 1£a mﬁnpﬁté OQ]?r gm%mginyaf} [ 115, I§e enerdt;ve arthritis,

es
type 11 col[aoeni dafe rihireitls, i ectzbus .art rma, me !‘t rlzzs ?er;gt}(re lr'lltslé Igs%r;atlc agmrltls Still's
lu upus ]F] up us ce itis 1atric u on I’en

e

dise%s%ygnfgwgrrmlﬁﬁses&% 881*8;1 2y r;i; ﬁlao&lc%%roa; 1th§ éx}th zé ma poiP/arthntas chronica
e el &P&%t?ﬂf&*&&?aﬁ@&ﬂ%i@ “RRSHAA] e et
sponiditis-<yrRyrEHIE TRy difriip B sod NS SR HE LS ﬁé’fﬂ’sdlfﬁﬁ?&“nﬂ%’“as’s such
a5 REgRRCTY e 9) tiapeted nielitas, kiR PRt AT DM “aBU R g opic discases
suclgiisipeteschaedifels PRpe Waniesyineimiprsuikiselesnidivagtdrmatits. exfoliative
derngliéitfsetbe din Jipieitiss. diatsistioneti dopatits, hiabdsinaHepisropmys diapate dermatits,
sebcpitisicdialietiotengefadenyetisartiery imitd neneebisonsitis. asisteitéawitls. x-linked
hypadgitesaridndeldizedt mpperdansitivityinmed ieted byieyickihescangc allergic urticaria and
chrohdydnphncytesyitberdilpsisnzancoiciosisy: granulomako sty imekididegmatomyositis,
juvelyrplhamataididanid epnatosi ssder e ReHSIgFaNHaMROSiSsmic sclerodermay, sclerosis such
as sAGRBREYIOSISI VASaLitid @gs RGN BgvaseLIites;, lafgey povesselMS (PPMS), and

rel aM@%&ﬂﬁn@ RElURIn@sPiyyalgiafheuRticn, anecgiantssal{iakayas8drosis

diss ORISR eSHLI: %@%%&Mﬁﬁ%ﬁ% itisineluding.Kawasakiiicise aseand example, Crohn's
diseRRIYATISIIS N000%/ PEHARENNS NANQSA)- IS EPRICRANBHEHIS such as ulcerarive

col u'{sn Qgﬁm\(&?&y'mm@%%% VASCUIKiS: SHanQUS MaSGiR YRSESRD STV itis, and
tranSI culitis, necratizin Qngﬁﬁ%gﬁo%&é}%@@? RicNGRIRMZING ‘é?rﬁ:%HH&'&angl renosum,

CA associat ulitis,.such.a SS

eryt ema o os n;,g é%%jy scia ros:n Sgl |angi’t15 r{lag;i:é?? ory le [’95 Strad%mevlgéc(y n%@d&{ or acute respiratory

menm i3, znﬂas:nsnatxo; oy gg Lssvesla,va culitis

d;stre NS caoroi gau%zmmune
%G¥I}IS aplastic nem (fmmmune anemiq, éd

emato 0 ical dlscn er, gr wersus lseng angioe as hereaitd an(rmec{n ema, cranial nerve damage
V e anemi |amon ana emla uhemo nemia or immun

o e REA TR SRR O R AR v o
Suddﬁérnluous anemia (anemia pemiciosa), Addison's disease, pure red cell
anemia or aplasia (PRCA), Factor VIl deficiency, hemophilia A,
autonninune neutropenia(s), cytopenias Such as pancytopenia,
leukopenia, diseases involving leukocyte diapedesis, CNS inflammatory
disorders, Alzheimer's disease, Parkinson's disease, multiple organ injury
syndrome such as those secondary to septicemia, trauma Or
35hemorrhage, antigen-antibody complex- mediated diseases,
anti-glomerular basement membrane disease, anti- phospholipid antibody

syndrome, mOtoneuritis, allergic neuritis, Beheet's disease/syndrome,
Cactleman'e evvndrome Clondnactiira'e evvndrome Raevnarlidte evndrome
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(TTP), post-transfusion purpura (PTP), heparin-induced

thrombocytopenia, and autoinumme or immune-mediated

thromibocydzpenia including, for example, idiopathic thrombo@ytopsmics/062173
purpura (ITP) including chronic or acute ITP, scleritis such as idiopathic
cerato-scleritis, episcleritis, autoimmune disease of the 'testis and ovary
including autoimmune orchitis and oophoritis, primary hypothyroidism,

- LestaypoparathyreidismypauteimmiicendetinesdiseasesdOinsludingicreic and atopio

rirkBY @iﬁ;ﬁﬁ@y&m@&@&%im b&ﬁ@p‘é@wﬂlﬁhﬂﬁﬁh@%M&%@%%@mﬁ@%lg such as

dmem){ Sa&l'!a@a%ﬂ %}%t\% 1ﬁst®{mu gl%ys, 15 u(f:%llflsbuao%untgll}h%a%gs! Ell\s;’u bu%?imgﬂu H"I%C uveitis,
roid dlsease idiopathic h pothyr0| Ism, Grave's disease,

”‘"“6 16 AR AT SRR S OSSN AR Oy PR s
chrepjf fé%alﬁﬁﬁr@mfvwéepleéméq‘ygq arduEr e rBeroTs Syndromag), GN (membranous
nepiparaneoplastic syndromes) inddirdirige neutoclogicparaneoplastieno- or membranous
prolSYRCFOMESBURH AsSLaMBe - EatoR.myasthsnic,syndromey QRPGN), prodiferative nephritis,
dl.ﬂ()ﬁl@lgglg’, ”ﬁ?xﬁ{%ﬂ%@m ?aﬁiatéﬁsmgiﬂsqgcﬁtdga ﬂ%{%(ﬂ (,S X:Lngiggg}ta plasmaceliularis,

bala%{ ence P elitis such as al e ic encephal omy elitis or
e
am(@ﬁali’)“%%@fhéﬁ%? gﬁléwg@u%m&ﬂwﬁaﬁ%ﬁaué@mﬁﬁw liviyastimelnfes. lichen planus,
lamgkavighserelianrdegénerationisnoureiayot baisgsepsodionus@renosum, allergic
con@RSO HARLSHAMOBIQ RIS B! nﬂ[g)m@f’ﬁ@% AR SENSONY-ARWQRAIYh a5 mastocylosis,
auer'J‘J:‘x'ELf&%Q'c'J)QIaQ EDGHM Qﬁén% o§£§p?che% %Qm Seydth Ut%%]}@rlf{ ceecbz% a 4t Yesicular

: {o[lnc he atltls lu 0|d eh atltls glant ce ep%tltls chronic active
PR SRS G ARG ERFITE Setive HEBANIAL BhatfBHteS Sttt q8ersic shme.
and rvﬁﬁaﬁf*f‘oﬁﬂh Preistitar phetmoRisCory, lordnerightsiopfiterssy responses, immuane
reacfoTrdrar Sprant)nigeNSIR 2Suill aiB-Bakrel syndy dnies iIBergeysodiséasertgh
inflan@RRFOpathY) widiopalbic dA-nep hﬁ@&@t&%ﬂﬂ@%%&iﬁ Tm@t%lﬁlﬁpﬁﬁﬁs nephritis,
mpuE%JQI@!;%t{!%}éE%HDl&&%Q%m@&&%%lﬁaqsw%‘é‘?éﬁ‘a‘?%{?ﬁ%‘&%{ 1 %r%%t&) IS %{i‘ssgy@xemmsuq

o Cma] h %ﬁ—f rmat93|s CII’I’ 0sis such as pnmary ar C|rr osis‘an
P BneUmonacirrnosis, au S R O eropathy syﬁaerdl?1 L@E‘Ifﬁ%%?@&ﬁéénd lupus
Ci?ff‘tﬁg@a%éd%ﬁnﬁ@%méﬂ(b e H Bttt T alctdIg e prtie ThNBi i onsc cinberes

meligpitdyeriogiobelinermarsuchtassniixedhoiyogteb ulineimidianmytotrgphic disbetic
nepiRnR), SalRr0 SIS R H{ALS, a2 8NTIg:8.HiSease ). EHRNALY AHE Y HISRRSR: delayed

hyp@amv@ H@&a%%pmm a&aoh s, Qemma@ﬁogrwcs%s%' %%ﬁsn(ﬁéﬁpgmm

Iym %ungﬁlé)n Qranu Qle%ﬁp %¥|93631§il 1Q/ Cﬂ)%gtoglysaosrun% ()cav1s sre \rf.aCt oo re]. % Sed Oirl 1
515, Vascu [ g
r ofye UFONAry AVEOTAr Protemosie, oy Ry ins vaseulitis, large-

"SSSWﬁﬁP&iFﬁé‘lﬁlﬁ%?ﬁ‘ﬂﬁ?ﬁ?@lﬁ‘ﬁé}"éﬂﬁﬁfmﬁﬁ °f W%‘%ﬁ'\‘é}‘) @Wé@t@eﬁmm ~vessel vasculitis
(ncligudeeisyind hne, ygsavedraloiinmrpae TOStEraEs s 0iatechp ailyarteritis,
immarekIdes iGN&ﬂ%Q[ﬂhﬁ@ﬂﬁﬁﬁ@d@\Iymm{iﬁ@&jﬁmt&@r i}ﬁﬂ@ﬂ}ﬁ!}/ﬁ&ﬂ@@@@m&lus such as
me{ml ﬁaaaglud‘%mgmﬁ g&@h&&&”ﬂ@&b@%@@é@;&u RenIan MeARSlADAtone (css)

E&f opatfy 30@?%@% 1%”3' S ar}}g at of undetermined
4 Significance. g éral euro ARy AR SORI At By Ry RS memia,
COOlanaﬁﬁgTsaﬁfw?eB%w despnessye ﬁwa?aﬁw&na?wtmﬁige Aftigetifepemia including

antoigisore brsoldeciresd Ablind negsioperiotic(paralysisciant stimnelopathies of cll
anenth @GNS, aatizm Finflanmmeatoryd yapatiy, iOﬁﬂi]Q;EﬁSﬁ%Q’[ﬁ@ﬂﬁ&hQE}f@ﬁ@éemas such as
pancSESMEMA JlOMSELIQSElarosks &ﬁ&ﬁ@&@&%@ﬂ@;%ﬁﬁﬁ%@%ﬁ% Alzheimer's

dlscauv %ﬁggénillté 13%989%3 E%E Q gllc%an?uttu%!m Lcl)gl% uelp a%ti l)cs’ égc%l ISC%(S sg fs cenna, frayms or
fi romyaclgla multi UIe endocrine failure, schmi rome, ﬁdrenaﬁ

h@nwg%ﬁé%@pmm&?égﬁﬁlﬂﬁ %5%%8%68&@&%}1&1% AR S R, o
phosphigtipiFrmitng dedyedimating-diselises mndis ot iftaminmaliong. Castleman’s syndrome,
Goodpeimyadinatingpolynewy opatiy, Dresslersisyndremnms;alepeciadareal@mphicoid suck as
pemOREGIAJQ RIS RER LAY RASME (Eamasis.Ravnand's phy ngm%%m
esophageal dysmotility, sclerodactyly, gnd telangiectasia), male and
female autoimmune infertility, e.g., due to anti-speimatozoan antibodies,
mixed connective tissue disease, Chagas' disease, rheumatic 9 WO
2007/133290PCT/US2006/062173 fever, recurrent abortion, fanner's lung,
erythema multifonne, post-cardiotomy syndrome, Cushing's syndrome,
bird-fancier's lung, allergic granulomatous angiitis, benign lymphocytic
angiitis, Alporfs syndrome, alveolitis such as allergic alveolitis and

fibrosing alveolitis, interstitial lung disease, transfusion reaction, leprosy,
malaria naracitic diceacac cr1irch ac laichmaniaciec kvnannceomiacic
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nephropathy, benign familial and ischemia-reperfusion injury, transplant
organ reperfusion, retinal autoimmunity, joint inflammation, bronchitis,
vehrmaic slastructive airway/pulmonary disease, silicosis, aphtkiae;s2006/062173
aphthous stomatitis, arteriosclerotic disorders (cerebral vascular
insufficiency) such as arteriosclerotic encephalopathy and arteriosclerotic
retinopathy, aspenniogenese, autohninune hemolysis, Boeck's disease,
pempliyoglehutinernia, pDuigytdensyeontiacturés20emiephtihalmigolyendocrinopathics,
Reﬂe;@h@s@g@-&apm@g i B8NEHHS aller0icai et emMa:BOIRSIHR JERESHMIne complex
aisordSI9 gb;gléfﬁglawyaﬁ@y SRR fRllakE ndiame, JRK énmggm%@

amman- IC Isease, sensoneural hearln OSS aemogo inuria

R4S HYBBB AR R SFEAE: (TR OBTEIBB g Eombossorers

(as defysfest OB &Y BravEYSE M@l S P e Taiopathitnnfpetern Aradpporige pupurs
(TTPophthalsissymnphatita), orchitis:grah Glomatgsanpandreatitisyme or immune-mediated
th omp&kxsegﬁgtﬂlttﬂ%& UlReR¥Ade N BRNGBRASURRIQUEVAIN'S) thiteriditiss: o acue ITP,
Sciem% ?g(h%g %nc Ce pm[mp QHSQ}?}HQ nl%éﬁnﬁh&gp Q @a@t& é»y mgs9£%u§(%'{ Q{; including

mltls vitiligo, toxic-shock s¥n rome, food 0|son|ng conditions

autmrnjﬂ}laf\ﬁﬁat Flfﬁfll’ 8%?6%111? .]fn rmaWSh)IJéQ 101dzt3én a‘,&r als Itol (aefn&,i gﬁ(gmmuﬂﬁﬁ:ﬁ%}g ine discases
incluipg Bl %Jéém%%%i%ﬁ@%ﬁﬁlﬁé%ﬁeé‘sﬁ%é%@%iﬁ%t?%@&?é’fé‘d@ s
thyroidyispytokines:anthflyraplioeyte sydisdases ifivelving fetkocite. Gapedesis,
polye RIS QrIARN INjULY S)NdreRB . 3MigeR-antbedy samplex-mediatedyelanduar

endocgn‘%g%?y s%ﬂnf’ﬁl QsloP Qéé?fa?@%%@%? PJS”%%M%%%%%%%ﬂ%&Q{Q %%%eq such as

end ocrlnopa hies, 0oop horitis, prlma my. xedema, aytoimmune

Lambﬁfr%/ ‘Fﬂ@ﬁé&ﬁff@%‘%}?ﬁ“ﬁﬁf&e’t?:I()a“f‘fﬁwasﬁmé) fan&%ﬁigf’ & S SIS
encepBREBRHECH vt st diseRse™HaHh ?éfﬁ%yﬁ@f%?ﬁ@, ﬂﬂﬂfﬁ]m@dﬁﬁl%ﬁdﬁ;ﬂﬁ@ic
encepfaibunel i GUEBIMMunépolyglandlar Syndremesiincluding:palyglarditéisr degeneration,
nenroSYREEQNRIYREY cagultions el idiepathic-Rypopanathy coidis M (A Jnutifocal motor
neuroﬁﬁ@@@e\é???@%% Heh as.dl l%@&lﬁﬂ{ﬁ“%m E{%!Q%(m %HJH@ analigl %QHIL% Boparits,

) qU|S|ta ) ,{he“ Chliir tOtS o ?(s: getlltilnson[i]}e rz:;tslfnéx ()1({ mrsr 111 al
- 111 1
¢ Omﬁr ega ?]&11Ch |ea{r:]gc|)f2§: o Hﬁﬂén onpuru en

pneunéﬁr%frﬁéf’élﬁﬁ@ﬁ%ohé%whlf&famr%ﬁtafn%%& IYéF‘gﬁ%r(%ﬁﬁé*rﬁﬁ‘éFé}’ﬁ%fgﬁFs Bﬁ#@rg ?e:*easc (A
rephrgintiBitisosurhedsinopivbrélatec-disoridersuchas Eﬁéc)sfimphiﬁﬁaiepnﬂmembwmai
pusnuk BFRHEAN: eesinaphitiaoeesiBephiiia -myalgiasyndromesleftensss and

pmun@ﬁ@sl{%@,dﬁlafg%eeémgmy lic. Rsymania, tf&%%lspmgﬁégym (gluten enteropathy),
0sIino ronch opneumonic asa Sgllllos?ls as | loma

reflacto;%. I‘Pnf 1 i()ja(t: 101% l}ir‘l:in éOSIﬂ%m 11 gu ananﬁ{c 5 S S ém arty, E 6111&%&161& sclerosis
(ALS sfé}‘bﬁ@g‘éﬁ%ciiﬁb ﬁHWﬁ‘ﬁl‘t]Fﬁ‘i‘fl @%S%‘W@%E‘Fﬁﬁél @W@é‘gé@e‘ ear disease
(AlEIyclevosing Thetangitispdolaraliepistleraletivonicdpcdoutinets !ty chondriis,
puimGandidiasisoBratonssyndramesdransienichypagammaglobulinamiawts

dlseasmsfﬁﬁ%e%&ls%ﬂmlaxém@mg@&m@%@ E%lﬁ&%%@t?ﬁé@ SYRH QMG shocytosis, a
g;tasus aut0|mmu e diso derg ﬁ ociated wi h ccg)l ggn dlsg
pm% tin

S R A R RS R ST e LY BT Ty B S e e reagI &igpopathy and
MONOGHR @@@Wgﬁf@q{&%ﬁ “%’é%ﬁﬂ%tr“@%%ﬁ&‘ﬁ%‘ﬁ”tf?&f?@ ]lﬁd?:vaneoplas‘ac syndrome,
channgigpaifdvasduiamisohe mipaivy perdiges misehad ischemishcerdbiatss oo agralysis,
and claRdIiseRSE acCOR panyiNgvaseularizatioy, ballergiglypersensitiviiyial
g]om%%g%gﬁ & %&&Qﬂﬁ&ﬁ%?&%ﬁﬁ?%(&M;@LHE%&%@%Ql%%rﬁ%k%gm
dlsGrdter : rlg)gr arl:%?nc lﬂ? mﬁAam rr%/é%ory éj rrﬁréaq'isasl %sg(’ti%%:dﬁtésti%gga\%tﬁgl Oolrtly1 pEQSLénﬂe
demeﬁﬁ%é?ﬁ?ﬁ&?ﬂfﬁﬂéb?ﬁ%ﬁ’éhf’é TR S?ﬁ&fﬁnféﬁa Bt B S R FE8sFéRal
demydiorticabnecrosisiabtel o utdntmeEnintitisar dtherdeniral NeYUaggdome (calcinosss,
Rayn:SYy'S@mdnflian aatapy:disorcers, oeuasand-arbitatintlammatany disordess;mune
nferBEARYIQEYIS HaRiUsioN:a3sciale chRYDAromEes CYIOKIng: IRAMGe di lOXI Y matc

narcolepsy, acute serious 10inflamma§ion, chronic intractable

inflammation, pyelitis, endarterial hyperplasia, peptic ulcer, valvulitis, and

endometriosis. Other examples, which in some cases encompass those

listed above, include but are not limited to autohninune rheumatologic

disorders (such as, for example, rheumatoid arthritis, Sjogren's syndrome,

sclerodemia, lupus such as SLE and lupus nephritis,

polymyositis/dermatomyositis, cryoglobulinemia, anti-phospholipid

antibody syndrome, and psoriatic arthritis), autoimmune gastrointestinal

and livvar dienardare (ec1ich ace for avamnle ISinflammatoaryy howel diceacac



10

15

20

30

endocrine disorders (such as, for example, diabetic-related autoimmune
diseases such as insulin-dependent diabetes mellitus (IDDM), Addison's
disgase;anstkautoimmune thyroid disease (e.g., Graves' diseaseranduos/o62173
thyroiditis)). In one aspect, there is provided a polynucleotide encoding an
antibody as defined herein. In one aspect, there is provided a vector
comprising the polynucleotide as defined herein. 30In one aspect, there is

rRFoMiged: anhast eeleomprising.a vaciomasyefinedhiereifaone, ClRh8Re syndrome, bird-
iR here! %{9\{&%%95 thgm%ﬁ!y 3&&%@9@%@&4 1\ A0 ANGOXAQk e such s

anti od’)( asd e?lne herein or (i) a nucleotidé as defined herein,
aﬁ%c arlé?ﬂ ]fﬁ éng &lﬁ% 61§If}ll ‘ﬁ’%ﬁﬁ%ﬁ&ﬂm ljmtﬁdz?_msccj hdmi USIONn mag (lele]rcpzosy Il'ialdlld. ga:raszhc
dlSéarﬁbﬁﬂlﬂﬁféﬂ%mtﬁ@“éﬂsEYB@F@WF@@%W&W@F@%W@H@ B@yp syndroree,
Caphokeyafmtibediesiof-tiedisslesdreyandlial Canderdiffvonecambodiment, thesis, interstitial
m@gﬁ@ﬁj&@&@gﬂ@&%ﬁ@@l13{;1%%9@@@3 )00 BRGNS IB@ fibrosis,
em%aﬁ‘ﬁl%%[se ‘Hé’ ‘H%I%JRMG @%8&&&% 5%9‘3!&%@%%&' 8&%&%&@@@99%@&% eyndmmb

Fu@fé@régmg “ﬁ?@vﬁﬂ@@]@é Mﬁwﬂ@ﬁ%@fﬂlﬁﬁ%@%ﬁéfﬁs ﬁHbYélﬂEfé@ré%@omfm imsne
defibiendispldsuedane).adarisinkiionesprltodiment{thecarrepdsse syndrome (SIRS)),
ndPbREmaceutically accapiabirovirs iH0Pe Arkodiment: thepdistlasaBr syndromes,
LO&QQ\QH%&]?&Q%&%&SEBQMQQQHQHQQ& &'J,C‘mﬁgllﬂ QL& ¥§8E9(§n%f gmgugllrﬁﬁpf%gggal failure,

< (5 vector can be % an e, 10{ eﬁ<am le are otmbln nt vector s ghdas AN idii
VOCT 'la.l‘felg %lgi‘eavl')eﬂé&g CpA(h ﬁC]e/’iélrilSé t)}l 81’18(.{’71 cl:Se écéaé]_ql% (& S‘éﬁm]ﬁh abss GOrsalls, Choy joid: 18,
"m@rﬁﬂ%‘tﬁh‘ﬁ’éﬁﬁma"%@f’ &énFf@%ﬂﬂﬁa’kﬁﬁyﬁ%twﬂnfﬁwwwmé apog| F.a‘l‘”ﬁT%ne
kereimbyddinientsiecd) ostepelinig eettkaryoticide iliforiexamiple syniammalian! ciellee
nqﬁl%ﬁl@',sbg;llﬂjﬁﬁﬁﬁlh@m&t@iﬁ@%@;ﬂ&m@&ﬂ@ﬁ%@&uﬁsﬁﬁnﬂ-&ﬂa@ 800334k anwimmunity,

304{3&9&%@%@3@% clit;l&g'éocgl%weamym%omgtm&% Qfimakingan  pihous stomis,

antl ft e |sc ure. For e dlsclos re prowq]es ml
arienip 1501‘ o8 %su ﬁ dS arjer; 011(} encephalopat flaﬁtermsclemtm
|n an anti-i “ahtl ic efimed herein inctud

wﬂr@ﬁﬁ}eﬁ %ﬂﬁ‘%ﬁ%@%ﬁﬁ@?@’éﬁ%‘éﬁ&%ﬂ%ﬁd@%;ﬁ% ﬁ@%&ﬁ%@&}*@ﬁ%ﬁ contracture,
end®iteddies pbstoethaivecombniantvectonofctivendistio Swresen cbdingSaid! paralysis,

rantibedy sandregevering-said, antibedy:blnane aspechihere-siiovdediobnuria
par &m&lﬁ&%{8&'&%&&91%ﬂ&é&bﬁ%ﬁ%ﬁ%&ﬁéﬂﬁ%%%&%ﬂ%%aCQM{é%QQu(%mmy

idi ea)a( Jc:elgysr:!u%la Vee %I;;lsas 1% I{] 161'9 qhereeJiI]n In ztyltaakl)l!u Oglggtacelalm?esatdﬂ% ao?ymdlcuhﬁs acuta,
7&)51 IIECOVé n a?qrﬁ% é ﬁjone emB iment, P‘I

pyﬂ@é@%”ﬁ%ﬁ%@ég‘éﬁ artl @%Prﬁ%ﬂ%ﬁﬁ?ﬂé%&lﬁ%ﬁ%ﬁ@ﬁ]&%@&%iwa -giffgphofolticular
thyaritomipasition-sontainddwithid thiercantaimgionninereir iheieompbbitidnicukocyte-

LGOI PEBRS QN AN AR EX4Q L Antibo dig s of the diselosure nblieaby cyokines

andemm%%%@tmdagegmmmagmm&%wﬂ@ iGAc] s&&; mga§ec£9§é&emmdy

bodiment, a c mgosmon (o0] rlglngsan antibod Gurt
3011(1:1 CH -1 atc diseases antwlﬁ ascment me 15¢ aul mmune lﬁm ﬁnnopaﬁnes,
omprises a carrier IR $ome emb ments harmaceutca

oonS R TBIE. T HIGEHEAL B dPHEIS oY TREERALFEABH (gt s, mvcd
condiscloSune fgrtirerccontpricdsinstradtio nstforadn kisterngithecampdsifion
syn(fion&, G lthaantibasy)devadsul)eet (such ascdinstiictiansdoranyiattheorH),
cmm%%gg@qﬁ%%i Q@QM&%@Q@ e-RmRodimet he.discos e prRVIdes.a;
my(}caz g%m%ﬁhq 3Vn gc%zg %Qttﬂaélrgf%{]g'gg% E %ngz?scglrrﬂ er?tsolzt noopapumlcnf smumis acute or chronic
sinusitis, ethmoid, frontal, maxillary, or sphenoid sinusitis, allergic sinusitis, an ecsinophil-related disorder such as
eosinophilia, pulmonary infiltration eosmophilia, eosinophilia-myalgia syndrome, Loffler's syndrome, chronic
eosinophilic pneumonia, tropical pulmorary eosinophilia, bronchopneunionic aspergillosis, aspergilioma, or
granulomas containing eosinophils, anaphylaxis, spondyloarthropathies, seronegative spondyloarthritides,
nolyendocrine autoimmune disease, sclerosing cholangitis, sclers, episclers, chronic mucocutaneous candidiasis,
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15comprising one or more anti-OX40L antibodies of the disclosure; and a

second container comprising a buffer. In one embodiment, the buffer is

pharmaceutically acceptable. In one embodiment, a composition

comprising an antibody further comprises a carrier, which in some

embodiments is pharmaceutically acceptable. In one embodiment, a kit

further comprises instructions for administering the composition (for e.g.,

the antibody) to a subject. In one embodiment, the disclosure provides
Brutgrgespklmmatrtinxd Ol antibgdyriofethie distissubEshettried2dpreparationiefdpngicctasia
syndmeeicamentsfenthestheripelticandiod piro phiacticdreatmentiof aich as chronic
arthndiSQFEEENS Ualhiasansmaune idisest pesinsemaembodingmtsethe issue injury,
card HSQUAST 4% AR LAY PN & HIQUILRT, I SOMERMPOIMERIS, N6:HISORIREISuarization,
auerg%tzt}ﬂé%m%%@ &%L%EE@@'¢!§m9rll%£9£;‘ﬁrﬁlfll£yt'§péfﬁlélmr‘}lﬁ&? rbécﬁé?%(}’cel'e%@%?éﬁmqomer

le scl rrr(lj %Icsar zalvr ()[‘[)Hel t;sgtligsr FX%Eerrnmt%uup ac%eoﬁyonc iis, ;Ilgfmﬁmakory g?armatoses

inent, the disclosure provides use of a_nucleic acid

“erm ORI A BPEBEYATON T & 2SReIEAtEN Tof theerapeid st
acuthpEpRIaCTEfEAtHErCET ! arss1ar Sh e HEERTHITNTITE aRGFdRt Cipitddtfiepmatory
disordprdo evelivriespits r théuelivordedsdam arateinmvieline-Hidised eritivsemaeepsy, acute serious
inflagmiodinhents|thetdisortlemigiasthrias.atdpierdemathiss. algigiehinitigds, and
enddRfaBIM A0y hovwekdiseasesdltiplesclgrasisooMEDhandiangystemiso: timited to
auiolm%gqmgg@tgglé&‘dkﬁ @G@l m&m@@%mﬂa@ﬁg%uf e Eﬁk[@yﬂqgﬁa&%&%eogclemdcmm
upu?gh%xag rﬁi,sdgcp lﬁlp%g’l F[Q%Eh]?olgh%ggg’nglﬁgt&m?OgEgwéﬂtll&mlﬁgrgiaaantl-phosphohpld antibody

edicament for %p S erapeutic and/or ctic,treat

syn dome sor{a c ar S autopmmura;: gastr mte%n hr)g?ve? sor e1m(euc¥l as %t‘ example,

er SUC as an immune n some em Iments,

inflag Al PReh HSSHES it R HTE SPHLT TR LB d’“%&ﬂ%ﬁ% 1““%%%“8%%8“88?“‘“0”5 Ny
aneriat YA HBIEPEIRATNS) Bl e BT ST NP B et tibisligseisease). vasculids
(suchrpsd fiplexaseribsr A1 AGV MBI el by Stavries [ipus B arrraittisuse@8r's granulomatosis,
and polgmerigimbodiment; thedisclbdurelgprGuitles asexof@ehodtige iebfdiireopsocionus
myodlisGloSHIe 13, ihepiepanationataraedicament-foxdre dharapeuticandiasse, and
autoPRRRRVaCtG B eatment.of & JiSRrden SUSh-a8:31R, IAURS IS el SR Esyndrome,

and EEPDQP g@%&zj aﬁ%ﬁﬁ%@;@?dé gﬂcﬁ]’i’é@b@{?ﬂ%@ai Iﬁggagtﬁtﬁpllzg]lo?e%m% urt;catna hives,
| |
pem?hﬂ%xs Vi %al 15 lous é)rraPS egmd an Lian cu.isfl-1 \Fs) el )gheeatosug herr tog)élc d1sox (lers (such as, for

ow ase, multiple sclerosis stemic

afplsud *8‘?&‘7&% FRSHSSI ™ RS ‘Err%“boa”tr?i’ e RER G s"c"l%é‘ﬁ?%fuﬁ‘r‘)é\?%‘“ and

autofaiaupt BeAlrHie FGT h ANEIFACHAR o this 6??8]‘85%‘61@‘%%%";5%%?% Bf grample, inner

car fedicamentidpthctherhgeerio Bhofod proplayiactistieatpenFoHR. and autoimmune

endg@igerderdsuchcassafrismmulingidistrdéreinwsomesendberdinzentss itlhi@in-dependent diabetes

melidiSQnOBKIS Aaki adtodmimnt neddisardan-d msamesemhodi ments dhedisongeardss)).
asthmae ARAGHIOiLR2RA2 R RRleotide encoding an antibody as defined herein.

In one aspect, there is provided a vector comprising the polynucleotide as defined herein.

repetr’RmB

In one aspect, there is provided a host cell comprising a vector as defined herein.

In one aspect, there is provided a composition comprising (i) an anti-OX40L antibody as defined herein or
(ii) a polynucleotide as defined herein, wherein the composition optionally further comprises a carrier.

In one embodiment, the disclosure provides corhpositions comprising one or more antibodies of the
disclosure and a carrier. In one embodiment, the carrier is pharmaceutically acceptable.

In one embodiment, the disclosure provides nucleic acids encoding an anti-OX40L antibody of the
disclosure.

In one embodiment, the disclosure provides vectors comprising a nucleic acid of the disclosure.

in one embodiment, the disclosure provides compositions comprising one or more nucleic acid of the

disclosure and a carrier. In one embodiment, the carrier is pharmaceutically acceptable.
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dermatitis, allergic rhinitis, inflammatory bowel disease, multiple sclerosis.

GVHD and/or systemic lupus erythematosus. In one embodiment,

the disclosure provides use of a kit of the disclosure in the preparation of a

medicament for the therapeutic and/or prophylactic treatment of a

disorder, such as an immune disorder. In some embodiments, 5the

disorder is an autoimmune disorder. In some embodiments, the disorder is

asthma, atopic dermatitis, allergic rhinitis, inflammatory bowel disease,

multipke stierosis, GADHPandforidystetridldupusisngthemiatesdsr a vectoT{ghe
discidiselosurerpravides methods andtompositionsvasefulcfos meduatingector. Any of a
varidj SR ase states Rsseciatad with@xpressian-and/prectivitof td@bieUCh:. In one

emb@tﬁn@ﬁr@ﬁ&s@ge@?ggr&%?%@aaﬂ/ﬁ,& BGHYID: RhHRGesIEadeXRLesRIan AR Ovary (cHO)
<ep1. 2cCtivity. 10Methods of the disclosure can be used to affect any suitable
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pathological state. Exemplary disorders are described herein, and include
immune disorders. Methods of the disclosure can further comprise
additional treatment steps. In one embodiment, the disclosure provides
methods comprising administration of an effective amount of an
anti-OX40L antibody in combination with an effective amount of another
therapeutic agent. For example, in one embodiment, a method 15further
comprises a step wherein a targeted cell and/or tissue is exposed to
steroid treatment. The anti-OX40L antibody can be administered serially
or in combination with the other therapeutic agent that is effective for
those purposes, either in the same composition or as separate
compositions. The administration of the anti-OX40L antibody and the
other therapeutic agent can be done simultaneously, e.g., as a single
composition or as two or more distinct compositions, using the same or
different administration routes. Alternatively, or additionally, the 20
administration can be done sequentially, in any order. Alternatively, or
additionally, the steps can be performed as a combination of both
sequentially and simultaneously, in any order. In certain embodiments,
intervals ranging from minutes to days, to weeks to months, can be
present between the administrations of the two or more compositions. For
example, the other therapeutic agent may be administered first, followed
by the anti-OX40L antibody. However, simultaneous administration or
administration of the anti-OX4O0L antibody first is also contemplated. In
certain 25embodiments, intervals ranging from minutes to days, to weeks
to months, can be present between the administrations of the two or more
compositions. IManother embodiment, the disclosure provides
methods for detection of OX40L, the methods comprising detecting
OX40L-anti-OX40L antibody complex in the sample. The term "detection”
as used herein includes qualitative and/or quantitative detection
(measuring levels) with or without reference to a control. 30 In another
embodiment, the disclosure provides methods for diagnosing a disorder
associated with OX40L expression and/or activity, the methods
comprising detecting OX40L-anti-OX40L antibody complex in a biological
sample from a patient having or suspected of having the disorder. In some
embodiments, the OX40L expression is increased expression or .
abnormal expression. In some embodiments, the disorder is an immune
disorder In another embodiment, the disclosure provides any of the
anti-OX40L antibodies described herein, wherein 35the anti-OX40L
antibody comprises a detectable label. In another embodiment, the
disclosure provides a complex of any of the anti-OX40L antibodies
described herein and OX40L. In some embodiments, the complex is in
vivo or in vitro. In some embodiments, th& anti-OX4O0L antibody is
detectably labeled. 40 WO 2007/133290PCT/US2006/062173 BRIEF
DESCRIPTION OF THE FIGURES FIGURES IA and 1B: depict the
amino acid sequences of mouse anti-human OX40L monoclonal antibody
8E12 variable regions. A, 8E12 light chain variable region (SEQ ID NO:
13). 13, 8E12 heavy chain variable region 5(SEQ ID NO:15). Amino acids
are numbered according to Kabat.
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FIGURES 2A and 2B: depict the amino acid sequences of mouse

anti-human OX40L monoclonal antibody 13G5 variable regions. A, 13G5

light chain variable region (SEQ ID NO: 14). B, 13G5 heavy chain variable

region (SEQ ID NO: 16). Amino acids are numbered according to Kabat.

FIGURE 3: graphically depicts that administration of anti-0X40L

monoclonal antibodies 8E12 and 13G5 10competitively inhibited binding

“of human 0X40 receptor to human 0X40L. FIGURE 4. graphically

depitSTAAI 4T AihH i 6 HRde et mighrs s AR obl bgpipe. Forexample
the ErstisEBESvidkibitdddTeEBimoliferatitrih atdeibibabkiel aslshyed hereft i@lyeEfull length
and Bagjraphically),dapicta:dh aiasiamnipistration bfant@X40k M enothonstvector of the

dlscﬁﬁpp&qj)@QgSgé%n@ﬂgylgﬁﬁzémum@gml%nngJQdUCtion by T memory ceIIS-
15FIGURE 6 raphlcalgﬁéi (EhSt dmlnlst{]agg%gfa ti OX4

monodonal & fi:f dfes’ G inhibited survn?éﬂ or ééﬁba?%“ pgeomprising ()
SXW&E%F‘D‘E*PNFEEE‘% ESER) pﬂr‘ré‘r{F éﬁ’ﬁ *FH% IRVERETORNT e ivetifipfie antibody.

her&inprovidesanti@Xd@cantibdie gtinhidhrardaggafelforsiagg sontainer; and a
comPRAINeRMtOEPIEVaNER B 20 Hsaasthsiates ARE QG Heds Wit EXREQSSIORN40L antibodies
of th%'agé%ﬁgt'l\é'%e%@%%h 1%9&!?119& Hb‘ﬁr&%ﬁ%ﬁe?ﬂ%?&%% A oL AGHIMTY, Qe

un eswed expression and/or acglvc; some embodiments, the
embodt%aﬁ na comé)]p%ﬁxon cong)rismo an ant: f-ltl I CO rises a_carrter, which in some embodiments is
€ invention are used to rea n immune disor er[f'suc as

phargathiriie! atei HerMiatins T EMBrGRS PR, dnamFraten otvePtisdydis comprises
instroadtipler soterosisi GV HDrasid/otfsysiermeniipds erythidgeratedus)nsiructions fam any of the
metidRQIBRRRSAGEH)the anti-OX40L antibodies of the invention find utility as

g;%g@ s fardeiseionangior a%?&?a% %‘i%%%@%é%ﬁ G0 85 JSISNION Of position

L in various tissues an € inventjon further provides
R BT I ST BHILBIEE! PO SE R BRI o e
embaperK dO Entivdaiasceaitd gensraip Hstrr pbiyiitseicotidpestne eufitsing an antibody
furtt@nib:@N4O] caritibed sy Senenabdaahniguesrbhatedhnicpesiand one embodiment, a kit

fml{%l:%&%g’x%@@?ngﬁ&%ﬁ?%d &Mﬁé@?ﬁ@%@dﬂ%i?@(%&%n%@mﬁw@ BQ@@JﬁE@Od
ana.comm ed using,conv ona
SkIII[ ritra_l etrpl c!ynmg eh 0 are se %] rr& bFE%L ng%)grggfi E‘)é éxsqosure in the

e art, suc or e widely ufilize ologies
PreppfaR AR SIS 81 @F%Pe“fvf&r@}é)% IREPREIBRIRG ﬂ%iT‘E%EBB?é&%’i’;?eM%ﬂﬂhﬁla“ fmmune
disoBiedl. ditiore(20013rGolg Sprilsy Hambbiniabe fataty Presse GotadSsringhe disorder is
asthina BaeF; N aGURBRENT R QTG!S Mt GlllEARBIOEOG Vi FanlVbr systemic
lupﬁ%mgggmggsal eds., (2003)); the series METHODS IN ENZYMOLOGY

(Ac? emic Press, Incc% PCR 2: A PRAC;I’ICAT[G_ A %%%AEEH

Mac E:reé%bﬁdigelﬁ alﬁ:(laossuée rf&o&deﬁaussi;g Viore C ac&i e in the r@gratlon ofa

arlow an
IR /gﬂ_lmahlae disorder. In some
embANIMALHEE{chdC Y MTURE(Re Hifréshheyne dnfddgsy, DefiniorisaiN®. atopic
dern?fd 04 K33 2INREGTHISRGIR62 I tBcase, nANipisQiatad, @ntibasly/is:0ngnic lupus
eryrl¥RichL pas been identified and separated and/or recovered from a

comgonent of its natural enwronment CPntamlnant components of its

natttal &RV RIET 2 & IRAtePals WhIGR Woul de?ﬁ‘f’eﬁ%"rf&"\?wfh 81%?&]“’&‘8'5 L giPreperation
of a fAgkeimsOtier RS EefeetHe AH tweRRY aFil hsaf sl s eRYydss H‘b&*ﬁ*fb‘ﬁ%@“’rdef In
somapdbothenprotoiiacecus entrionproiéineoe dussotutesinhnpretediedier is asthma, atopic
derr@IRROMINEN IS thenantibady, willd e putifingitl) te.gpatenihan 9o lupus
or ymem'a%‘t 5of antibody-as determined by the Lowry method, and most

preferably more than 99% by weight, (2) to a degree
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sufficient to obtain at least 15 residues of Nderminal or internal amino acid

sequence by use of a spinning cup sequenator, or (3) to homogeneity by

SDS-PAGE under reducing or nomeducing conditions using Coomassie

blue or, preferably, silver stain. Isolated antibody includes the antibody in

situ within recombinant cells since at least one component of the

. antibody's natural environment will not be present. Ordinarily, however,
isolated antibody will be 10prepared by at least one purification step.

An "TEeaiEEe el A5G RRURSS SOt Mgie hei P ribrdetiTe it peparation of a
medigentified teritbsepératdd fromhdidedstone comtaminantinscleionagigdisorder. In some
embdIOiLekl e vithrivhich Hisierdinarly ks Saciatea b dherain aksotieasohih@opic
derRHDQAYAUEIRIC Acidn AR ISelaed auglsicasidualecylads oG IRan:iMpus

eryﬂggg goosrum or setting in which it is found In nature. Isolated nucleic acid
moiecules therefore are distinguished from the nucleic acid molecule as it
exisfsom Falttalcee s s PR evErlea s ib A irR et Beiy sadhscligosure in the
prefineivdeS anisetein Gicitktholeculeaadntaindddricelgnibab Or dinadily sestpressmmune
disoth8. anthadwhslafa-exanple atheduslficiacighmalesil enlSoin@nts, the disorder is
%gy%%gsomal location different from that of natural cells. The tenn
“variable domain residue numbering as in Kabat" or "amino acid position
numbering as in Kabat", and variations thereof, refers to the numbering
system used for heavy chain variable domains or light chain variable
20domains of the compilation of antibodies in Kabat et al., Sequences of
Proteins of Immunological Interest, 5th Ed. Public Health Service, National
Institutes of Health, Bethesda, MD. (1 991). Using this numbering system,
the actual linear amino acid sequence may contain fewer or additional
amino acids corresponding to a shortening of, or insertion into, a FR or
CDR of the variable domain. For example, a heavy chain variable domain
may include a single amino acid insert (residue 52a according to Kabat)
after residue 52 of H2 and inserted residues (e.g. residues 2582a, 82b,
and 82c, etc according to Kabat) after heavy chain FR residue 82. The
Kabat numbering of residues may be determined for a given antibody by
aligrnnent at regions of homology of the sequence of the antibody with a
"standard" Kabat numbered sequence. "Binding affinity" generally refers to
the strength of the sum total of noncovalent interactions between a single
binding site of a molecule (e.g., an antibody) and its binding partner (e.g.,
an antigen). Unless indicated 30otherwise, as used herein, "binding
affinity" refers to intrinsic binding affinity which reflects a 1:1 interaction
between members of a binding pair (e.g., antibody and antigen). The
affinity of a molecule X for its partner Y can generally be represented by
the dissociation constant (Kd). Affinity can be measured by common
methods known in the art, including those described herein. Low-affinity
antibodies generally bind antigen slowly and tend to dissociate readily,
whereas high-affinity antibodies generally bind antigen faster and tend to
remain bound longer. A 35variety of methods of measuring binding affinity
are known in the art, any of which can be used for purposes of the present
invention. Specific illustrative embodiments are described in the following.
In one embodiment, the "Kd" or "Kd value" according to this invention is
measured by a radiolabeled antigen binding assay (RIA) performed with
the Fab version of an antibody of interest and its antigen as described by
WO 2007/133290PCT/US2006/062173 the following assay that measures
solution binding affinity of Fabs for antigen by equilibrating Fab with a
minimal concentration of (125B-labeled antigen in the presence of a
titration series of unlabeled antigen, thelgacapturing bound antigen with an
anti-Fab antibody-coated plate (Chen, et al., (1999) J. Mol Biol
293:865-881). To establish conditions for the assay, microtiter plates
(Dynex) are coated overnight with 5 ug/MI of a capturing anti-Fab antibody
5(Cappel Labs) in 50 mM sodium carbonate (pH 9,6), and subsequently
blocked with 2% (w/v) bovine serum albumin in PBS for two to five hours
at room temperature (approximately 23C). In a non-adsorbant plate (Nunc
#269620), 100 pM or 26 pM [125I]-antigen are mixed with serial dilutions

Nnf a3 Eah nf interect (e A concictant with accacement nf an anti-\/ECE
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10equilibrium is reached. Thereafter, the mixtures me transferred to the

capture plate for incubation at room temperature (e.g., for one hour). The

solution is then removed and the plate washed eight times with 0.1%

Tween-20 in PBS. When the plates have dried, 150 td/well of scintillant

(MicroScint-20; Packard) is added, and the plates are counted on a

Topcount gamma counter (Packard) for ten minutes. Conbentrations of

each Fab that give less than or equal to 20% of maximal binding are
derngiibs elefee Wgetimichmpatitve birdiirrgcasdays sheedrdingRomiothigemic lupus
erytikbetmbadiment the Kd or Kd value is measured by using surface plasmon

resonarceagsays tisitigl el Aoeiens2 6000 pahB iAdoremd t8Q0(aration of a medicament
for tiBliAepte;d aclpRispatawaytsdNdinat f25Gowihsimvnaokilimechaditigén GMbne embodiments,
the GMHAS &taﬂe@tﬁﬁﬁﬁﬁﬁﬁ&dﬂd&tﬁlﬁ%ﬁ dBriefly-earboxyniethylatad aeptanmatitis, allergic
rhinfBD SERSEEHI PSHEMEs BIAagIe sbnsoyiamnastivateos withiNogth yyNematosus.

(3-dimethydaminensenyincarhedivmideadoydreehioride (R AR states associated with
exprs YRy sUCEINIRNSE(NR L AGCRAING SRS SURPUENS,IBSIHACHRR Sipression and/or
activitigen is diluted with I0rnM sodium acetate, pH 4.8, into 5ugArd

(-0. %%MJ&%Q{%@%%&%&@ Iéoawe@;efvgs MRS I8 ACDIGYE biary disorders are

descBRRIR )§éEQa§;%I¥13r9d£%§ 9;%5 e un t§ (RU) o coupled protein. Following the

|njeg/} I%nfg 09 r}}t 91sclésure Catt | %r}]zg‘ @@n‘qgelgd fl f) tﬁreao bl % aksu reaCt god;mant the
or qe(tllcs measurements,

dlscl% re pr S CoMm r1 g, tIOI of an Sel‘l amoum gns 0 tgody in
f\Vl?gg 6en are jected in PBS with 65 &' ween20

comgP tlﬂbWtIP 5{1 ?cg e af, génﬁ’;l % tarlot}?)sthi flr]i}]eutlc A%Sé‘l(t) CFg I%Iglmr%l%é es 8 1mer1t a method
fmf&rs@&er&ﬁ%%&%ﬁ%taﬁs‘%iaﬁ%Lﬂa?@a‘u% APSRHpTBRE ‘ES“BW@ gL
M PO T BTASERE BV I CRTRITF SO LIRS VBTSSR SF BPUiiflitaAes o hose
PUTREiR G @wéna@%%tf@ﬁpaﬁ@%aaﬁgaéﬁafm%éﬁgbrgﬁ??w*vﬁ%awmﬁEfﬁﬁ jOXA0L
antilpfidsHie A O E dITstet {RANIS T B IAIE ED tPE st RofTiugc Sogtign or as two or more
distihermpysitetsalsing 9993 oMET B POBi8 BB S thiviiyiecextisadly, the
admiQE NP kB bbyotheesearfintie. plasmuoly redonmaince -assdijiabdvabakiers thigbe performed as a
combinatiater Carh bendetelmimnstrblrusimsly arflup pebcenteauenoimrteth migues ranging from
mintRatdigasuresiite inclease Bodesrdasesntiiudrescencs effissionrimtensityositions.
For éexapatinmnse? Bbrapditi ipission s ddihRmedGumlbant-pass)iaOR BT @fieody. However,
simi2QM:edatizantigrn aniibady(tabr ter e 0P8 Snlddy 2stin deeprrspnRee. ah certain
embGHRASING-COREaRtAatan R Rl BNtIgeR, asWtRBasHRd- @ SReGIIRMEelehe
adm3HER RS ASteRsH v 8RUIPREESRECctrophometer (Aviv Instruments) or a

8000 series.mbM=-ARMINC:SPERIPARRLaRELAL LT REEMASPESUANIE) MAR& comprising

"aeteaﬁwf%%evq%ﬁ& ANsEHe R laie Ol ASROGRIOR 0N @SSORIRUARFAl8 cludes

qual%gh ancﬁ%’ q%gg{p&gn;p d@é& %Y%@&%gxnng%e% %Qtpgr Qﬁﬁ%ﬁ@éﬂ?qc@’ém Eﬁﬁréame
SUI’ Pcedghase%bo%lg‘%sai)rka% e[oseu?e r}la l’cl!%s %%%Q:p 1%9 é%gn g%gl'!isimgr(%r assocrated with OX40L

exprﬁgtgn a %101' actm gﬂtggggp§%\ﬁ0%e eg%w 89{4&\) an% Waab%% 0511 le m a biological
avin

|1mnt10 IIZE (? the 1501 er T Jc%is Onsg UnItS -expression is
altlen avin IS
A BXS ey TaEse LGS S ensor chips (Eekﬂ core

m“%\aﬁéd&é{‘ﬁ?ésfé‘HO\AﬁPH”ﬁ’%tW ﬁﬁ““k " dieta érr’ﬁ‘“i‘ﬁ%% ro zei:‘ér 5 “‘”‘i‘a Fodr

hydF EHIBFEE T RRE Pt REA 8 @ﬁ%ﬂﬁf’r‘?ﬁﬁ’é“’( %%O ceoretitytoctied herein: wherein
the &P IHBHCEBRE ARTRERMS Biitited with 10mM sodium acetate, pH. _

4.8 Ny BEiGParro sulkn)Iesre mjsiohcatalenshrratt it f?ﬁ‘ﬁﬂhf‘é‘l‘éﬁd‘“ described
hereinit V& Wb proxirmtaRr d0HEs s AgBPlFM it RE9) o P e8iipledprotahsdiments, the anti-OX40L
antipogl drdirteytehle [ANEI2007/133290PCT/US2006/062173 injection of antigen,

1M ethanolamine is injected to block unreacted groups. For kinetics

measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are

injected in PBS with 0.05% Tween 20 (PBST) at 25C at a flow rate of

approximately 25ulimin. Association rates (ken) and dissociation rates

(k"ff) are calculated using a simple one- {9-one Langmuir binding model

(BlAcore Evaluation Soft= version 3.2) by simultaneous fitting the

association and 5dissociation sensorgram. The equilibrium dissociation

constant (Kd) was calculated as the ratio kO/kO. See, e.g., Chen, Y., et al.,

(21999) J. Mol Biol 293:865-881. However, if the on-rate exceeds 106 Ml

S-1 by the surface plasmon resonance assay above, then the on-rate is

preferably determined by using a fluorescent quenching technique that

measures the increase or decrease in fluorescence emission intensity
(aveitation = 205 Nnin® emiccinn = A0 nm 18 mit hand-nace) at 26C nf a

Sampye.
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Certain vectors are capable of autonomous replication in a host cell into

which they are introduced (e.g., bacterial vectors having a bacterial origin

ok replicAtignand episomal mammalian vectors). Other VeCtorﬁc(’ngszoo 60 62173

non-episomal mammalian vectors) can be integrated into the genome o

host cell upon introduction into the host cell, and thereby are replicated

along with the host genome. Moreover, certain vectors are capable of

directing the expression of genes 20to which they are operatively linked.

Such vectors are referred totlil1 as "recombinant expression vectors"

(or sim "recombinant vectors % ol g;CeIHIéFé Ve%rr[essmn V8&ors of utility

in retGBESAAEIN A (BTG GBS RS f T IS AR Lircaipelona antibody
SEBreserit speeifitatiod lithldsmidt dhdvectdiQ mayobié) used interchangeablyc region
(smama)pﬂa;smidd@am mostcommentnysadiarm of vector.

"PolypHalestidenqaop, ALcels Qzﬁlg’agﬁﬁséﬁﬁéfle%%%%?%%*&%fﬁiﬂ {oml antibody
n de DNA and R

ol ersofn cleotides of any, 25le
]3(%9‘%159{ fe%?ﬁes%aﬁ%éqlae%?l T Xgﬁﬁ(’ 109[%5 i’f ri on cPéot’ deLEIS de?é"ﬂ“able region
RN &G Oripursss aﬁr’i‘ﬂ‘fﬂi‘?ﬁﬁé‘ﬁ“ﬁ?fﬁ%@ga@r‘ any substrate that can be
incofffdrdted wrehioe rofyreripyDNsotRNKpalHirasecondynabsyintiBticind 13G5
confgAationinApelymdciestidemay-cosmptise mediftedinucleotides, such as
metmyé@ﬁ@mwm@aﬁ%@ag dBelF-analogs Jf REesent, %99(!@99@%&93%12 and 13G5

mhlbl gﬁouﬂe fructure may cfn arted before or after assembly of the

ymer e sequence o nuciedtides may be interrupted by

non Higbfotide “QB]fﬁE)%?F@Wt%t A HBETGR S STHEE Yy EoRtHER RodTRE 2 and 13G5
whitfrdrisyntiésigndidhrasdy elnjugation with a label. Other types of

modificativrssingiuds, dprexamplesseaps of subottimion ol one QEMRIEDR and 13G3
ntihenaturally Qecutsing.aucleotides with an analog, intemucleotide

modifications such as, for example, those with uncharged linkages (e.g.,

methyl phosphonates, phosphotriesters, phosphoamidates, carbamates,

etc.) and with charged linR% é&(‘éadmﬁﬁé}s%ﬁé)r%ﬁ?ﬂ@éNvgN“ON

phodphbreeithitatiesretds) AHrese Yontdining Yerdantsriidieties, sertheais) prevention of
disdor examplepicteinrspiesthy dbnualeases toNNSpankibodies; Sighaabn and/or activity or
unm@&i@l@%s@m ;Lﬂdzs@iaa@w@tq& sHROSEWHBMIGEC ARG Bo :ACHAIN S e used o treat an

imy u%gr &!(?1% bU(, as as ma 3951 I(?e nr%tﬁlge etrozrész 1’9&; ngﬁaez%?'nastm%aéj qugg\e/ € muiuple sclerosis,
metals, boron, oxi ative S et C ose contalnlng ators, af?]

GVH%ﬁ%%ﬁ?ﬁE&“ﬁﬁﬂ?ﬁb"é&}féﬁﬁwﬁ pha anomeric nucleic acids, etc, ), as WeII as
UnIOAMEE foppris bsf ECPGRHrithedititiel (5 T erthe find P ofathes vyl iosdicction andior
isolgioupsndinarhapieseit M tatsugarsomayeneptaced, for example, 17
WO 2Q@4£:33290R @H%%Z&@@@@ZM&Q%{?J@@@@D %&gl&r%%’(,le(}?lde% encoding anti-
ox?ﬁoéﬁg&ﬁ%% QUDR 091[;1%;%9 ed Dy, st ?R%Qe qQtect 'Q%(Ag)'i? ups, LI activated

a@ge pare additional linkages to additional nucleotides, or may be

Ri5g4t&4 Yo solid or semi-solid supports. The 5' and 3' terminal OH can

be &P@%ﬁ%@?&ﬁé@iﬂ&t@ﬁﬁéﬁﬁéﬁé&%ﬁﬁf&mmééemﬂwgmﬂéawﬁiwgdgm@ and commonly
enyfopiétieszoffronoi:ta20cadyon @torndsli@ther hydioxydSinaynalsamberidely utilized
medigKiatized d.standard R etecting. aieuRs:RoOY nucleotdes. Gan alsRion {2001) Cold

spl&g@i@m&q@%%e@é%@sw%%% %Wﬁ%ﬁ»ﬁ&!@é&%ﬁ@?&%&%m

y known in the mc"iudln or exam -0-met

Bmg‘%}?} f'o of 255G n%osé2 & bﬂc’)?:gcé]lcé hGAY an%i& &YMOR é(%%FSFIE‘CPm“ Inc.:
PC%&g%FéﬁAéHﬁ%hé%’m%%H é(&“&%“aﬁﬂﬁo%é) cha%ddi @x‘&ﬁ@subyﬂv@ﬁﬁééﬁrbw and
Langigaf$? fBiraNoE® Silijars] s BORNEPRY 0589 abywlic\Bifaldgs:and@LIaRIE (R. 1. Freshney,
«d. Nuelgoside analogs such as methyl riboside. One or more phosphodiester
Def;m}ﬁg,ges may be replaced by alternative linking groups. These alternative

- linking groups include, but arc not limited to, embodiments wherein

‘phosphate is 10replaced by P(0)S("thioate"), P(S)S ("dithioate"), "(O)NR,

("amidate"), P(0)R, P(0)OR', CO or CH Z (“fonnacetal"), in which each R

or R'is independently H or substituted or unsubstituted alkyl (1-20 C)

optionally containing an ether (-0-) linkage, aryl, a licenyl, cycloalkyl,

cycloalkenyl or araldyl. Not all linkages in a polynucleotide need be

identical. The preceding description applies to all polynucicotides referred

to herein, including RNA and DNA. "Oligonucleotide," as used herein,

generally refers to short, generally single stranded, generally synthetic
15nnhv/niiclentidac that are aeanarallyy hiit not necaccarilvy lece than ahoi it

G'en er
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20term "native sequence" specifically encompasses naturally occurring
truncated or secreted forms (e.g., an extracellular domain sequence),
RatuRHY fesyirring variant forms (e.g., alternatively spliced fopmsyanNdenez173
naturally-occurring allelic variants. The term "wild type OX40L" genera(ly
refers to a polypeptide comprising the amino acid sequence of a naturally
occurring OX40L protein. The term "wild type OX40L sequence”

gengfally efels I AN ANINARCICSSORNES (UULINA NAAYRY, OEMHNDomponcrr
of it n>§1 CL L. 25The t%rnma 0X40 rece ;[195 mterc an%eablxttermed '0X4

ERVIIONMEN; mnant com C\ts natural environ maien(%l hlchz&zou% interfere
use erein, re ers, unless sp CI |ca€/ or contextua y Indicate

Wi‘%‘ﬁﬁﬂ?‘ﬁé&u%‘%?%}éﬁ%{%\ﬁﬁém@dﬁdﬁ %ﬁ%ﬁféﬁ%&‘@%ﬂ@%?yﬁéﬁ’c\“ﬁ’é’“’“’m“w“ or
nonTenterens alitive Iseq fentetbspeeificaillydhebmpdssesinatiral lycoectrmifis by weight
of atftiateron secsetad fanns{eng 4 mexiiaeabyl i amaim SROUENER)) o a degres

sufﬁ@@tmlh(d%%agmg Nasiantfonmsia.g-malieratively:spliced ég?ma%} ﬂ;sqmmo cup

scquen glr%lrl}g)()c%ur%ggegmqlI%Ilg}yse\pgp ]TZSun e@zee I?Crlgl o\rNALd %Ec?ng ggﬂ' 1110%% using Hgomdssm blue
ers toap oy Je comprising the amino aci seq uenc

or, IW%T%W §étu r‘fﬂ%ﬁsése&@favralfé%ﬁeﬁlﬁénf@fm e %@ ey Ry trE e ot least one
comprare k[l refibrdytonainramitioraeitrdboudneesfouftdinalnattrratly obturetigody will be
prep@¥AQ. The:tekmsfantbhedy” and "immunoglobulin” are used

intexchangeabibhin. the Qsm%td%@aé@a@e%mlg%amqwﬁm N PBIRAMES M at teast

one gon{amngdﬂt 'r\z/ll,llckla%n H‘ O{el:gfe E}Ww%a?qlﬁr(‘)? ac’uélbagsd Ic?a d% %nglsggy o(llqie ant1body
multivalent al‘ltl multispecitic al’l'[lllgL es e ISpE‘CI IC anti O

elgE A ALt wki bFffH@"&é‘éﬁé&%%%@ f&éfrcaeﬁv/ﬁgfa%aﬁa%ay ﬁl%&"‘d natue,
Isolgieg e certainankibbeyfragnichs {dsddesciibed e gréatdecdietailt dseimpatural cells.
Howlverauntinoaky camnbesdumanchumanizedand/omatiinitydmated @ckells thal B@inarily express
e 4@y vAHANIS ¥efeks 10 the fagtthat-certain artions.of the:vasialle: som mat of
ardpmains differ extensively in sequence among antibodies and are used in
the binding and specificity of each particular antibody for its particular 18

WO Z0671135550PEHI TS S008E 2 3 St . EOWATEr e VERBifgs M Kaba,
and iféfﬁﬁ?”é\t}@f?ﬁf ER & BUbe duthiraing hoithedvarable omais oioantibodigs chpin variable
domigngohentratedhinthrdesegniemnts callsdecompliBmentarity-tetesmining rest, 5th Ed.
PublE@QEQﬂaSS@QQRﬁ)n%JIﬁ@%ﬁ\@ﬂﬁ@é@ﬁe@é%ﬁabm tﬂ9ﬂ]? h@il'rlg &Q&iﬂn@&ﬁighﬁwm the actual
111'}(46!9 %%%X c&m&u\é%éax% con ew T Or 1(?11mm rleargfg y&%@r?ceslg\o/neyfj p 1%”' 10r§cmng 0% or

. variable domalns are cal ed the framework (FR). The variable domains o
mseigd %Oheav Sha TgHt ERAR S84 Eh CBRphE ’f”cl)}ﬁ?vffﬁmﬂ%éﬁ‘%fﬁbéﬁ’ FgE 2y includea
S‘““Edﬁﬁﬁﬁg‘%f@%ﬁé@%ﬂééﬁ?@&ﬁé% ) %ﬂ%éﬁé@ﬁ%tﬁ@@@@ﬁ?%ltﬁ% g residues
82a [OpeCORnectingdant risontertesesioriiingipaifof THik 13- sheeting of residues may
be detrUGiL & T he-CRARSINeaAch ChainaeNethiegatheHngGlQse. BroxXimilsdMyit «
Sm;ﬁgq:f&gggmr%g@mw the CDRs from the other chain, contribute to the
orm&ggn Qa;[ﬁt e, anltllgiu%1 : gr;dlln% site 01f aDthOdl?St ﬁgsee Rabatreta X
SeqUEHEs4 GF B SBMT ST T olsHeAl RTSHELT HRAEOREN, TistitipPerveen @
Smgﬁw@fﬁﬁ‘@‘&fqﬁl@éﬁﬁ?“@é?ﬁeé‘d%i‘}lkﬂﬂ?)(?f@gi?)“%@%‘@ﬁéﬁaiﬂtﬂﬂﬁﬁfﬁﬁs%ésﬁé‘iwmd
otheimzalveded irectly ndimpdifgitEhdntibodyte bindagtifety Butlexhidit aariousction
betwkeHegtor JU@@H@%@&EM@H aﬁlﬁﬂlﬁkﬁj@ﬁﬂ@ﬁphﬁﬁafﬁﬂfmﬁd)h&cu}e X for its partner Y can
oenemgl%9@}4;g&@%@@%@%@éwﬂn%@ﬁqu) Aﬁﬁlﬁ%@uandags%a@d%t@m@gql%ﬁmds known i

ro | antige din ments c led "Fab' ments
thcapt Higu%ﬁt é{}&én gban?mem %@n d#\ mi te an s ernéagfi Iﬁntmfmsov\ d‘ffmd {o i
dlss‘%ﬁfﬁ%@%ﬁ’f&c{@ﬂ Bt ‘§%’b’i‘l‘ﬁ§f’fkﬁﬁ‘§i’§fa}iﬁ PR N f‘ﬁ‘@p‘%ﬁ?%’ﬁtﬁﬁ% bound longer. A
varigieitisctindF¢ et 852 fragrhent finat Mastwoiaitgaroaoitinkrgiditesdidpigposes of the
pres&tilhcapablepef arassHinki aghantigen:-d&dbeisthe minimem antibody
fraqmﬁggmmﬁpmaaﬁ@ @Tc@mﬂ&t%&ug@@o(gggg&aansmmmggﬁgﬁm

antzgpn g’ngv an CsDa”}{Eéfﬁcp ogle Ephl ?go(\)fgrs?o Llsntgnggo f tall?er e%z a%g s a t1 eX & described by

and one Tlgaﬁ't C varia omain in light, NoN-cov association. na

single-chain Fv species, one heavy- aﬁ&gone light- chaln variable domain

can be covalently linked by a flexible peptide linker such that the light and

heavy chains can associate in a "climeric" structure analogous to that in a

two-chain Fv species. It is in this configuration that the three CDRs of

each variable 20domain interact to define an antigen-binding site on the

surface of the VH-VL dimer. Collectively, the six CDRs confer

antigen-binding specificity to the antibody. However, even a single
vvariabhle domain (or half nof an Evv eomnricina onhv three CDRce enecifie for
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terminus of the heavy chain CH1 domain including one or more cysteines
from the antibody hinge region. Fah'-SH is the designation herein for Fab

i Whigh thesysteine residue(s) of the constant domains bearp%{r/%gz%})% 62173
group. F(ab’), antibody fragments originally were produced as pairs of

Fab' fragments which have hinge cysteines between them. Other chemical
couplings of antibody fragments are also known. 30The "light chains" of

the %H\pgd l@éy('énm&é&%@% !m&éﬂ@aﬁm{ V§ @ﬁp ri%%%nﬁ&:%%? S %apg" Fab with a minimal
as§a%(m0 égﬁlﬁ?fﬁ f.two cleadé/ distinct t pes, called F( paq(x) and lambda

eled anfigen m i resence of ma 1 M Remes of u ! i th i
EamInG acid Sequences of ther tohsta ARt SR §fRshen capiuring bound

““‘%é aéﬁd‘iﬁ@‘ﬁﬁ%%lb&ﬂén h?f‘&b?&%é%fﬁéﬁéé -0t tHe EORSENCAbIAETT of Thetrblish
confjpavyechaimsyimmerioglebulivscs e berassigned: toidifferentfclagsesy anti-Fub antibody
(Carhereaie Hivevmajanclasses oHinm waegleing blghsd oth 18k Ag Gy R0 rum atbumin
in P@\ﬂ)rw&é@%\éﬁr&h RIOLh%%sc%Qe ;% IM%Q}%EQ B@G@d I&P&‘Bo%%&ll%%%ﬁm (Nunc #269620),

100 }/969% AI an The heavy-chain
f?onsta ?ntgofﬁak (%?F’gég %ﬁ%l% uu renti Cpéltselseéﬂs(e g, const Istent with assessment

of aﬁﬁ?ﬂm@mﬁ% e Lane eedlew%%lﬁcrrsgspé%ﬁ&?érfz%h&%waﬁ fterest is then
ncubptebtire sy threeldimensioned configufatidneobdiffetentilasse s ofure that
equih]ﬁﬁiltﬂxﬁ@@l@]&tll Msarcivied KROWH WG 2QQ 74 1]&32]9@?1@&-[6/ WS200619621543

rempARROY, fagrents T@Qmﬁa@ﬁ@myralgw&'g;a 2l ARG ARHPAM wirn o, 1% Tween-20
in PW? 1{!”%}@6 c%rlyagfg drie f?ggl Ql Xfci?t \!sni%u tr!ie mogc m%e{ }?b%/ isa f ¢ or(?lhc plates are
e functions norma ly associated with that portion when presen
CO“WF&?& ‘BHEESEIE ERABIES @f%ﬁﬂb%ﬁf}“f?ﬁ@?ﬁ% RIS PABS P e s tancr
cquit(a By o bired iFe agraersteogiabotics dlinear aritibbiesasingreestiaif another
emt@titibady: Moleculesicand-nmuti specificaniibodies foxmee fkom antibadycore™.2000 or
2 BfiagEneniso H:ne: agab@@lme«@}t RH% @ﬁl@@%ﬁ%&%&%@ﬁ%ﬁfg@a ~10 response
umtéaﬂgeﬂ b%{ldl%@%@%e 1y r{gd Ic %C% noglplscg)(lj&aan%my ?% gg Icnl ae %le%éc} with N-cthyl-N’-
bind antlgen In anhother em Iment, an a{)nt ra men "%I’ exam f
3- d&ﬂe@i{ﬁg{“&?(g?ﬂﬁﬁs”é@‘fﬁé"iﬁé ]1'3@@81]101 e &?‘ié‘h@f‘iﬁ%’ré“‘éﬁc’fﬁ]@“ﬁ%ﬁ c’*’al‘f"ldmE o the
swliEstiofschfalpadstbisdedwitithredte: regionpiidéniprérent (r) anvintelote injection
at a dintibody, ssuchasi-eRa dinding,antibodychaltdie mpdetaiima,pARE Eollowing the
injew&%ma@&d1@@%@1@&@@@5}9&!&%&H&Q%%@%”?&B&@%%rcmms two-fold

sma@&ﬂ%@%é %a% &p %p@{ ?l%% d}%tgi’g g%ctte?t n tﬂ§§ a] 1'61 Og!y(}woag %beﬁ’gyaft%nat&a ata flow rate

similar to an intact antlbo For e. sucn an antpo
o BERHEL ot AP g BAING Al AR 88?6*%%@%&&&&%@8@5&5%@% simple one-to-
éé‘i*ﬁé?ﬂ ﬁ@%&ﬁ%ﬁ@%@&mw% e ifraygiert Y THe fethty Hyplrvaridlbles the association and
disspeigiomisiiortiRY, Tr SdMibrivhensosednherein: (&ferstorthedegionsiof @, See, e.g., Chen,
Y., anfibogy)vaviaie domaikwhieh.are hypertvar E@bi@”@ 5@%&&%@%@%5 resonance assay
qm\tgr&l@ﬁ&f&&%ﬂ){ﬁ@@ﬁ%@?Q;US%Qnﬁ{@ﬂ:@%ﬂﬂ&% %% SRMRIER 2o e increase o

g 2/ ryariable reg |ons three |n the VH reeint

“"“(i_“l_ P3YCRh ‘dm 7 gF FISh{RE i‘}éﬁabi’é ?&g?&i‘f‘?%‘éhn%"é?t?&hé a{‘r“ébﬁ%’%fés) at25°Cof a
20nMiliardigsh é%if‘i’fb’éé%@é’cioﬁ@rélﬁBsFﬁg KabakOutiple niarteiiiye Determiingt antigen as
meaRegionstObRsyarelbasedpdiveegieateswasiabiliyrand-arethedsest 8000-series SLM-
AmBeSBRRQRfidiseek, Kabab slalonRpruenses ofubseteins of Immunological

|ntell§&$t.m§£|ﬂ: Eog“ Eu'zj Qll I&s&%@l‘m §&5\b{48 ?am%%'@ngll ‘IPSI or ng toH}%alttf]éntlen can also be
MD. (1991)), Chothia refers instead to the location of the

Bet a
detey “a% n’% 1185“%? (RSt fé‘f%‘hd‘ﬁ_%léf%"fj“"Rﬁ“‘ﬁ”&‘%?“f@%a@‘@’f X519 E'(?b“a‘?% "R o
BIAREM HW&F@BI@%%?WF@&@%M&EWW@@E@W% thies Kiah@yesponse units
(RUC DREhandChotiizstintcturabR6ivops;arcvere used Iy) Qfant Motetianis!-N'- (3-

dimAMmanihedy madehng lﬁfaf&lﬂf@je—fnﬁﬁ) cantasi-hypetvarab t@'ﬂ@ﬁi@b@%lﬁé & the
s&pﬁx@rsﬁgsg&t%@sa@%éﬁe%ﬁqg @‘ﬁ@i@:ﬁ%\ﬁs&o‘ﬂ[ﬁ@@?ﬂ& t‘é@t@é %&%’ (T/;r% %~0 2uM) before II}JCCH()]’I

le re comp e "extended variable regions’ as
o S L) B} AN 6.8 (L1t L HASES8 (kg o

47-66 or 49-66 or 50 to 66 (I-12) and 938101 or 93-102 (H3) in the VH.
The variable domain residues are numbered according to Kabat et al.,
supra for each of these definitions. 25"Framework” or "FR" residues are
those variable domain residues other than the hypervariable region
-residues as herein defined. "Humanized" forms of non-human (e.g.,
marine) antibodies are chimeric antibodies that contain minimal sequence

derived from non-human immunoglobulin. For the most part, humanized
antibodiae are hitman immiinoadlabhiiline (recinient antibody) in which
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nonhuman primate having the desired specificity, affinity, and capacity. In
sonic instances, framework region (FR) residues of the human
iIRRURPglokLin are replaced by corresponding non-human regidues  ocine2173
Furthermore, humanized antibodies may comprise residues that are not
found in the recipient antibody or in the donor antibody. These

modifications are made to further refine antibody performance. In general,

mjmnhm m@&z@ﬁ antibody.wi g&mﬂﬂgﬁcﬁﬁﬁu&%@%ﬁy Al %ﬁ!%ﬁa&%m two-fold
SeTid a',qdd] %e 0/8 }@{ig%ﬁ nd]rgllg% m (\?h ?f! (9 6 Alfl ’p\%ﬂ? %ﬂ%sﬁﬁ é at a flow rate

a pervarla 00ps corresp [iose of & hon- uman im
of ?éfﬁ’d"éﬂ]dﬁ}ysaH@?&hﬁé%%?*blf‘i‘ﬁ&(ﬁﬁg‘%%%’%16‘F5a“‘h@ﬁiaff‘1‘f“md ”*‘m a “mpk ore-to-
ond frrsomd gl inode deldnae ETtetafednized antibady optitmatly Wilkalsgssociation and
diseomiptisesakieasta poerban-ofiatcimimunegliopulinconstant e gionitEe)x... S, c.g.

Ch&(ﬁ*c%“éfi th@mf; ARUMARIRERuReaahLn . For further detajls we@%%fe%mm
007/13%290 /U S2 06/0 §,3 et al. ture 2Igluoreqcen umhm technique

Pl“t‘?&‘ééﬁ"”ﬁ‘ chma n‘r’]"eet“éi Natire ‘é%ﬁ 359" f%%@& “and Presta

‘ha@}ﬁd%‘ﬁgé%et “ﬁlﬁj‘["eQrﬁf%ﬁéﬁ(ﬂ‘@@‘)m@@é“ésf% ]ﬂ‘\@ﬂ I(SWIHQOPev‘r%?AF‘ﬁrﬁBIﬁ?“ 340 om,
16 pnareferaricescied thd reihazmwahpariBeHamilioRB AmH. TAllergyprassthimBincreasing
cor@edmmunolnt@05-1dEu(dO08); statsis R iach em sGotow EaRSRCHRAS phometer (Aviv
Inskdndds Br 1 Q@S- @1%9@Mwﬂxkcag@c@&%&w@m%@é@&h@551%2&161%3% cuvette.

(199141)6 tg)}‘l Qan:Lloe} ”%S 1%9 : cocgrlleg i(lmlq]ill‘:g) r%{' U |ns ew ac% 1T 691( n!ocg)c%ée ofe transporting
hea an a% ht chain i entlca wit omo O ous to COfI’ESp
it

an“§é’ﬁﬂ§ﬁ8€§‘ Tt ddissaR v o EfaYFﬁE’aié? difecids By %’é%‘?‘@‘magc’tré‘ﬂ” double
stregidphiFiChlenr arvibbidy s o PEdisetasss whiks Hederemaibdérofilrstenaim{s)e vector.
Anighidenticalewiths ok 0 Ralegaus totirtes poading.sequene et antibodiessenome.

CCMB@M@%@WB%%&%@@M@J@mn&@a@&mn@fc@ngpggm&mdqs s gmm

vcc‘?msphc l@ %g 4 Q‘asctc\erigll l)lal.%rf 5‘?‘%”?%’%5% ch§ U%Qm% Q%gﬁgﬂ \Sccc)‘f{l) ?g(ﬁhs the%ls ?z g, r;on -episomal
the desired biolog ical aCtIVItTi( atent No. 4 10Mo rns
& Ao

AR AR CLds) Rf‘&t‘?e RESHe B %%%Pé%s‘&’s“(’f@é’lfﬁd“ﬂﬁﬁi&tﬁ (oeerst el and thereby
aegrlipdidy g sk riere iR g BB EofERnTetitsaftispiie sl dirccting the expression of genes
to Wi gler elaaimpivt lplitseF ¢idntibodydragmentscompiisenthiea Fkaas o kectors” (or
ml@@m@mmma@w, whetain these HQRains: 358 PLESEMINA: BIBIE: hniques are often in
theQ(QTX Q? Hﬁgx?dg ']Qlﬂe pre%en?sﬁc!oyﬁutablgns'%ﬁ511P(9Iyl%e'gtl 0? fHEt I(?hlllgna ﬁ] c? nﬁeably as the

1P 1'g/ipel ptid e1 Inker etween the VtH and VL domains w
PlgE 5 {6° B3R A TR Y SFE P RIS for antigen 15binding. For a review of

say SEEPRIERIUR IAPTHE PhathrEdoNEy 6reTsio e fed Ambeeied pgkotides of any
lendl3n{Rosei by andModrenedsyjGprinteicdiertagy NeweY ahkgppoR69 -31Gicd
nudd@9d)or basesABd/@NkIGERAIISsPoPrRdeterMined ANIGRATN RIER AR RRBRYBINA or RNA
pol%@ra‘?ce I&%UV%%&&FQLJ '[}& t@{% Iﬁl@lg&%g] rggyayoggnpe 1l¥0@%@&| gl?c’lwﬂdeq, sach as methyiated

g eo"; oh etea I’; JF i P ifi (E)tteqior Othei[inattug”y O b lovba db fi fu
1 H'D 5, 11 thication to the nucleohide sirue 1T
SRtRete CEnpotRid BT AB Y T (& AR S AT B O By 58 g s before or afier

assgpPhHE @@ﬁrwwa?ab%?ﬂ@%ﬂeﬁéfé@%eg?ﬁ%ﬂ%%&ﬁwﬂ%wéf*ﬁ@%ﬁﬁlmmpm@m A
rolpmtigeiioingin dugites)odihidhtfragniestscompriseiadiaanyiich airivatiabiees of
mo@iotaai (diicansectad tea lightmhainvadable-domain (i) Rdhe.samestides with an
anﬁglmgm%tﬁb%a&\!hom e Qm%uam' nks@nvm%&%a& Qd%mtg?cg"%yl

pth &Qc% tw‘?xgm tspet %ma ns.on fhe same %n in,, the domains are
MLaeCs
Orced to pair with the complementary domains of anothe FEHEIResHS

ph%?&%?@l%dﬁﬁ@é%ﬁﬁaﬁﬁ §i’fé§h%‘ié%aﬁ*§§ @ﬁ*@aab@e}ﬁ%ﬂﬂb%%wmlef@rmm (e.g-
nugR s PRsERIUEE QST WSS/ Y 16T siemelchidiimgehetiaky 26Pios. Naithe, psoralen,

etcAQaek c&&ﬁ:rﬁﬂ%ﬂ&&ﬁ@é‘}n@%{&%@@ mctalsﬁooﬂﬂlﬂzaﬂhﬁl’étMYCi@, QI containing
a&WﬂﬁhﬂE&S@%%ﬁ@c@ @fm@@ @g@@%qym whigh.sarrespands: tQ Mhat @R oms of the

pol%/ r{ﬁtqu@ %gffma?( U rgzrj]%%nrzl a%:%‘ Smg:lsz 35? QS gﬁe]g us%zlra]g nuf.%/be rephaccd for example, _
definition of a human antlbody speC|f|ca]II7y excludes a humanlzed antibody
comprising nonhuman antigen-binding residues. 30An "affinity matured"”
antibody is one with one or more alterations in one or more CDRs thereof
which result in an improvement in the affinity of the antibody for antigen,
compared to a parent antibody which does not possess those
alteration(s). Preferred affinity matured antibodies will have nanomolar or

even picomolar affinities for the target antigen. Affinity matured antibodies
are nrodiiced by nrocaediiree known in the art Marke at al
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Barbas et al. Proc Nat. Acad. Sci, USA 91:3809- 3813 (1994); Schier et al.
QEHS,H0%:A¢-155 (1995); Yelton et al. J. Immunol. 155:1994;2004 0 163173
(1995); Jackson et al., J. lininunol. 154(7):3310-9 (1995); and Hawkins et

al, J. Mol. Biol. 226:889-896 (1992). WO

2007/133290PCT/US2006/062173 Antibody "effector functions" refer

by 590@%%@%@9'9&1@%%’ %ﬁqa&g W@%M%lﬁ@&@@ LQ&(@{P% Nied 10 prepare additional

hnk%gg'"{l dl%%on% cl,gl?deoqr oaglrllclqr/] gc?l'é Idu osd?ﬁ%u eagfg Vggrli% Q(tyildes%)?) IO n%he and 3" terminal OH

antibody, and vary with the antibody Isotype. xamp antibo y
“‘mé?ﬁ‘élétt?}’*ﬂfrl‘?é"l‘?dﬁ§“h‘°1‘é‘l‘ﬂ‘a§ew‘@laa“6‘?ﬁﬂ“ Hgeain L eSra gTem BRI pefigehte 20 carbon atoms.
Otheybadoxiditya Feésrde dptoribin tirigrlan ibodysdepend@nioelvtRiediateid contain analogous
forGytOtOXISY LADEG), phageaytosisssownreguiationefeel sudaseic, 2-0-methyl-, 2-0-

aliy@ rﬁ@ﬁ'ﬁ{p 'Z§ z(%ﬂdo%&ﬁﬂ E%%&E‘ﬂl’:)su@é}qn%&?lil%%t'a\ﬁ@&% sugars, epimeric sugars such as
q -dep ndent cell-mediated cytotoxic rfafer

dras 056 Y.XOSCS ANOSC SLUSars SG SUZars, ¥§ tuloses 2C a)tf(’) Ba.ﬁgorbaS]C
O? tOXICIt |n ghfé?‘l SEcCret ed oun % eprece tors (T—a
n“"&fPé éﬁ‘id@ﬁsééﬁéfﬁlll?WétB’)?Féd%e(ﬂge IQOIN%PB?%W@H PKFR‘} cBlde fel’l"“ed by altemative
il prophildesndermmicrdiphiag s rs mabis. thege roytotixie efféetoraelidumin phosphate is
rephindhsperifically:t0, asantiger-eeariogurnget:cethamnd subsaqreatykill theormaceal ),
in »&M%Isc%qlilow@s %ME%EQ&% 2] m@ﬂmm%smmm %ﬁ@}% SRS AN AR g an ether
Solute |re SUC N I cells Tor mediatl
O R s L D S R e nca
1‘*“’&’&)RTf3%%ig§ﬁEP%Wmllfé‘]ﬁ@?ﬂi?é@@?&ﬁ%ﬁ%@ﬂfﬁﬂ&b&éﬁ@%ﬁé‘@“ and DNA.
sumifigizedeitFapiassidryragaasly sicRavetcherd Kinetle Armndd Renprally synthetic
polymBNE? Qudbe/eO2r {19 Sd hoT @ @SSEISS AMCact ity ai-aide e Guleh Ofhe temms
olierESt@Nin IR ARG "@ﬁe'i%}’m%%ﬁ} asithat descrlagkin MR Raemt-NRotices is
equél’l? dm@qy dppilch%?:!'(’} 37 or Presta U.S. Patent No. 6,737,056 may be

1201LCIC 0'[1
performed. Us flector cells for such assa s.include peripheral blood

mon% KR B e (P BIRCT &R tPRER a RfEr ki Cme ATt gpocitically or
congaeliitigivany OnDTT Benvig vt theimslebiler ottirmeregtiviny Betdssdoseige. The
terif T MINGG;, seq @il @caifi Blonodeksy chuasiihaidiscloseddmGlynesfetake.g., an
extfat iR (1A s@él@@% %ﬁa@%&%}rm g vanmweeﬁ Q6LALGR Bsspﬁ‘!@l forms) and naturally-
Ieuko tes whlchﬁéperessw%'ne)g HRQLe Ras O{Je;fo eff%gtor functions

OCCLITIN arlants ﬂﬁnera yrc Jils) ypep & COMPLISn ‘lﬂb amino acid
Pre erab%uthe cells exF?ress at Ieast Fcy perform ADCC effector

S e AR A RS BF uﬁ%ﬁ%ﬁ(ocﬂ?té?lN%%ﬁ RS GHATEHRTIT ETRa b e to an
e ihEpstoadhivheittheaicesis ¢PEMC), natural killer (NK) cells,

montieytes, Citolexied celiscandereutrophie Xwith L BM Gscanddikusedispecifically or
conlﬂﬂiﬁl@lﬁ[ﬁf@[é@gtlzal—@ﬁeeﬁ%ﬁr}t@ﬁt@%I(l§ma% bedselated fam RN SRMICS de. The term

g SJ@M'S%QQﬁwny enE%fge&nltd%a ods &%%9%&@5 ?%%Q%szfématamgmum

oo the Fe region ¢ of an antibo Ige §rre R is a native se%mH

O RS RHS SOVE 3 BRAGAIF ch LBRA WHER B R A o oo el

VETERIh By C® JEhia %@épﬁé‘?‘? DErefiel gttt ceprre o P e imryRlsequence of a

natiFgRbcuaing FeyRitisubitlasse Syildciuding adbetimad vants lantalternativetyid scquence

fouﬁ@ﬁpﬁiid@nmScaﬁiﬁlgwxeceptors Fcyltli receptors include FeyRIIA (an
actW@t@%;eagﬁwaﬁv Land EoyR Aﬁﬂ(@%@@mgglg&%%qg ﬁw@s&@&ge@d include

Cld sequences that differ |nt ec asm
o RS URLP ACUU LG e tor Ees MRS S OBt B
mt%@rﬁéﬂs%?g%&é&wéﬁéﬁ ﬁqét?Pf(?fﬁAmhwlﬁwywa@?ﬁ @la‘arﬁ}a“.ﬁﬁmﬁ%bmﬁﬁa activily)
andrageptomFedRitBrrontaihdragmimnasioreteptardyrositg loase dAimmiliiitidorran be human,

nuniefi T Wvkkin itsaeydoplasmic domain. (see review M. in Daeron, Anne,
RevTﬁmmH B Zanko 2R3 234 %&9%293&%3&&5@ Jﬁﬂé%sghA'aoﬁamgkgr%gygmly in

bqufgg Q,]\Qf%%&%%\{eslam c[n Te %?1 a% %57 gan %;fcc? P& 821(%?%? C%Téé% 1ig particular
Other FcRs, including those to be |dent|Jfﬁad in the future, are
encompassed by the tenn "Felt" herein. The term also includes the
neonatal receptor, FORN, which is responsible for the transfer of maternal
IgGs to the fetus (Guyer et al., J. Immune?. 117:587(1976) and Kim et al,
Immune?. 35 24:249 (1994)) and regulates homeostasis of
immunoglobulins. W000/42072 (Presta) describes antibody variants with

improved or diminished binding to FCRs. The content of that patent
nithlication ic enecificallvy incornorated hearain by refarence <|aeap alen
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complement. Activation of the classical complement pathway is initiated

by the binding of the first component of the complement system (Clq) to
q{;gk&gg;ﬁgs(zggthe appropriate subclass) which are bound to t%rrﬁ%%b% 182173
antigen. To assess complement activation, a CDC assay, e.g. as

described in Gazzano-Santoro et al "J. Immunol. Afethody 202:163

(1996), may be performed. 10Polypeptide Variants with altered Fe region

ant@IRQ.ALId ﬁl%%%%%ﬁq%%%&mﬂt&{ﬂ&%ﬁﬁﬁﬁ% @I&%glgq%mmu% His
are described in US nt No 6,194, §5181 and WO 12)
s

concentrated m 1‘13“6 Seﬂmentsf ch em ffar elcnmnmﬂ kw24l
contents o ose paten pu IC& Ions are sp eci ?Py nco

the Benreheeneas é%év drsd ) tathurcrat OOt B A ErEie 814"%@(})1)’.“‘““ are

call& sl GekeimgkaFitib Gtly erizaiy damtagohist'-antibodyligohe whichdnhisit S oFR regons,
larg@ideps piologieabagtivitynpfothe-antiganrdtbinds:Breferieeg DIQekingL, amd in some cases

fon@ig%pg@@%l@g @4@@@&9&@ anfibeglies é}éﬁ)%@m &M& &%@&%@é’ﬂ!&%!&%ﬁhe FR regions

disea e is an
and, w111(a% Bﬁ ()%EI fr%rllg?antl% nte to the f01 1'lt11fﬁ()[e1 ¢ 4] 110611 e llfi o1 a%lmbodies {see
dition woul benefit reatmen Stancerm

Kabf stHod 6T 41E mMyeHtitT THIL Ay ¢rtonid Eﬁaoad\m%pmga%@é@bﬁedm Bethesda,
MIdigeasethirrchsdindotiosepatholoyidal eonditiori®avhighiors dispesedhéut exhibit various
clfdna@mmalHosthe-disarderin questiondNe amitaitiag.examples.obdisorders to

be t'f%ﬁ-}ﬁq L’&@[ gﬂ%i‘% Hﬁ%ﬂ%ﬁl&l@a@%&&%ﬁ@ﬂ%ﬂ éq{&&ﬂunéﬁ'ﬁ-d "Fab" [ragments,

{:ad1n\£ll n;ngpna}{g aI; ‘112 VglEr,‘thd IS%%S'S&%& m g Itc\P zliF' }§Q|? ’EQI%{I}SQ'Q a osc nan (,ng: Qc}lscltlsujglllny to crystailize

erythematosus. Utoimmune disease’ nerein 18 a disease
readib ofeRsP ST SIS airfdebidetetalai h@t%dniaéwuawﬁvglwm@we@]bwﬂme of cross-
linkingyatieedr a co-segregate or manifestation thereof or resulting condition
therefromadmnmiany afithese.auteimmune-anc tilammatery diserdersadbinding site. In

a 1%%@@\@5&[@'9@4 @Q&'&Q%@E@%Iﬁé}f Jﬁ‘% ﬁ%y %ﬁﬂ%‘hd{‘g UQ!BQ» Mﬂlgﬁ&nam in tight,
nnnl '&% cthcs)éoc%P ion, YA a sm%g 091 u'lgn rpcli%é hlgtgc|6V6|S of al a }1'1? \erz]'%% domain can be
antigen-antibody com sp tS i tissues, %bene
covpgTtic iRt Bid %? Wﬁﬁ?ﬁ’ﬂ%‘sﬂﬁﬂr&@%% ?@&Eﬁ@ﬁ&"“‘a’ﬁ&aﬁ}hﬁﬁ}fﬁa‘%&r“ @ "dimeric™
struglgytyragates inbffectat whguEsspecies ABiysdis haviginatorabtife tittefaRs qipach variable
donclinicakintervertio aniarattent dotalteriheNaturalhtaiise abtbeively, the six CDRs
ooﬁk@xdmgaﬁdl&ﬁrfa%uegﬁmmg%%ap dﬂgaf%ee&% HQHRELRIRNEIAn (or half of an Fy
mn&frmsﬁ’mé KRS (% “”F%c'é 161G R cn %ey'?&'é% r%’m?%%s raple elfects Of v at a tower
treatment include p eventlng occur ence or récurrence o disease;
A e R RS TSy BESHTs, diminishment of any direct or indirect pathological
conségirnteysf thecaisen S, coetre aging thahts ot3Gaishaldet constant domain (CH1)
of {Ir BgreSBIoN Fainteloratidirortpallistibefthey disetisestaie;ardaemissiomboxy
eI TUPTRVRE PERGNASI S i SOMRBIRed H@@@gaﬂ%@m% Qﬁiﬁla@yim{%n&i% Fab'-SH
18 t]%r&eyglggoﬁ%eg&lﬁgr gg)v%l %1@1%%9&9 ng r%ei‘(%%g 'ftgésc%manf domams ?ﬁa} a free thiol group.

“Individual” Is a vertebrate, preferably a mammal more prefera
e AR AT S TR B ‘:‘Bﬂﬁ"g?&“?l%tpﬁﬁ%‘fé%a‘f RS ‘ﬁ‘ffﬂhi%“@ﬂ@ﬁ geines between
theigo(li&yr Sisereshpitnass et hest dhsasiats 2ok hd horses), primates,
mic&lantzhats«i35 Wharwial (fonpuepodses) 6hireatmentretersidocartye asiimeko one of
wodResiliadhasBenammabp e using. lima B denestitrand MRS constant
Jordd 7.00, sports, or pet animals, such as dogs, horses, cats, cows, etc.

Pref the mammal is human, WO o o ,
00T I8 O0BTBRZE P B LS S et 7 o

be astisaiie Effectivisst dosaged anaorperfod EernnsibeesarDilbeRdrieve TeM, and
sevthéofésiredh therape diciarproghitacticresuli A THieripeuticallyGefigctivg IgA,. The
heaRROUNtREA Stibstanseimelsaulef e nVeston: Rgorish oM MRYQNISE 5, &, v, and .

resﬂ&@yeiy. The subunit structures and thiee-dimensional conligurations of different classes of immunoglobuling

7@1‘\! ua,b}e r(,snons botk in
Ated Her

are well known.
19
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vary according to factors such as the disease state, age, sex, and weight

of the individual, and the ability of the 5substance/molecule, agonist or
aa;gg%),iﬁggggglicitadesired response in the individual. Ather E%H#S%@/Uﬁn?s
effective amount is also one in which any toxic or detrimental e
substance/molecule, agonist or antagonist are outweighed by the
therapeutically beneficial effects. A "prophylactically eﬁective amount”

refer‘%\k%l‘%ﬁ‘y%mg}lé{g %JS‘}E Y%’h@t Qﬁggjsm%ggctg&goglow fereln Hn Bortm grcfm ably retains

. Inegessar tb ac |event ? eS|re prop hﬁ/ actic result pica

o e B ST
dm@a?ﬁe%fa@@ 6£fdﬂi@é%i‘s%’%tﬁ‘é‘p%b‘ﬁyfabtfc*élIﬁﬂ*ﬁéﬁ@éﬂédm‘&n%@nﬂ%e}mw antibodies;
sinjpsghifrgntitiedy therapeuticallyeffett vetimicUntnddTetemmbicy toipxigsagent embodiment,
an ASikaedReEeiBreiers 10.a:suhstancadhatinhibits. o prevents the.f lt!{a%:iﬁh@ to bind
am%ﬁ:ellllnsﬂ%ﬁ‘g! %&%Hr?%?‘ gl%ﬁ%ﬁfl 8n<38£18944§ exlggletggg‘héc@%%lr}sgﬂe gt:tgc Ill’é(llé,ln 1Elains at least

ac |v0e| to es ( 1’£ and radioactive

one 0 1oS 0g Léa r?loo a 3801%(1 Wné J[S é]cgl?ﬁ &lﬁ%ﬁrg%a{ én Egdrr] écﬁﬁg bg}y such as
FCPF?é’m%‘é ‘%ﬁod?/rim{%hfea%‘w&a%?déwmanlﬂnén@/mﬁpé@m@@apo@.a@)embodlmem an
antghokoredhicinismeiphalem aritaniroin Cp ohtordnribifelybi Grdatmorid icim ottact antibody.
Foiatbes.inter calaiingagents,enzymes.antfagmanis thereof SUChca®nce capable of
colRUYEIERINES gtg\;bﬁmtg%maﬂgmgpcs and toxins such as small molecule toxms

or en matlc actlye ns of bacterial, fungal, plant or animal or|g|n
i dz%pel rda“élme Sand/ ci% vanm %e{?é“oefH }e%dl T QTS USSR LA Byy varisble
d“%‘h&’éﬁ‘ééﬁﬁ Bgensdisdlosetrerster Dtherestositmng e deudcribiagios comprise
six g iunsoncidal agent Al é8.dBstruttion oftuGE CElISLA. A number of
hypehemetherapeitio:agantn ise:.chemical.camnpasnd usetubdncthe teatmeBetermining
ReS5ROBRY @awp&g§Catcaéeqla§mgahar@aoaué'ﬁa&%nﬁﬁow l;g%eaawaaﬂ Sequences of

Pm?‘gTF O n%lill%}o (?bscgﬂ te(_p andci; qu%(Angc) ?181? t]t%m (()jf callh B(,Ih(ﬁda MD.

onates SU6 an im I’OSU an an pIp OSU| n aziridines suc
1938 bénsasas *6&?%1& dtﬁﬂféa‘fﬁ‘é?ﬁ%’c‘f&}%fﬁwﬁﬁmﬁ E‘éb‘&ﬁaﬁf@wr’ehh%?n%@ldﬁa%l 917
(19pfethiadéldrnnagdictoding altetamie:mistiylere thekamif@)Rs and Chothia structural
lootheidenephog phorathide; tnethiyleneihopbaspharamidecandace hypervariable regions

arciFiGEthMioloMElMmInG, ARRI0ERAINS{6FRAECIANl bullatacin and
bull acmon delta 9- tetrah{cl‘roca&n blnol l(lcé onabingl, RINOLlD

d TEGI0TIS MAY COMDT 81301(}1’18 OW 6 46 36 (L2
beta- pachone; :IaFE(t (1 eiﬁlcmes. patulinic acid:a 2 cam s[thha (L2)
et

AN THE Sy P EtE A AICG Folscietal 1 CANPAIR D RIE: (59 e Vi
Thyiririeiie dam OAMPTOSIR) chisetyleatn Biothe eln suwodpoledtin hawdefinitions.
9-anmirocamplothexinyidiry astatin; ealystaiing CEnkO65AL Nl udiRghdtSariable region

iesﬁg@@j@ggdga@elesin and bizelesin synthetic analogues)

yptophycin 1 and cry o C|n 8 o}I olas atln uocannycm Mciic %?1
s LTSRS TROCANET P51 PP el BEREHOBAEUodies e b
mERReeatStatitrie S arebiotyifhisheragistatin atitroyert ustards  BOsuphnase replzced by
resdiiotamblicinehiomaphazinenchalophasplaamidehestranmnustipgse, rat, rabbit or
rorf@sfiamisie. megh ﬁkra‘éiﬁ%miﬂaﬁmﬁ%hl%?tl%mma@xﬂ%ﬂé’ QEQ&&'Q Gework region {FR)

TE8 H&@J QPI%L%Q}OX%% qm&m&b&%ﬁ%ﬁ% !)r}]/etbip r§ d %E@gﬁ { ﬂL?rhatli; cl)ég)iguusm)l:dm%icnnerc humanized

racil mustard; nitrosureas such as cannustine orozotocin,
o RIS SR SAPHRUSHED SBe e T
mogHEEpE 9ﬁédamifbi@ﬁc§f s Agibedl eHeamitinnesadi S erditise arieiy will comprise
subgjamimie: 141 aridscadicheaymicily omegeadbiseesesgn WgheWsrGhemtingh aEd the
hypErﬁngabls:ﬁmgﬁ%rrl;%r@@ 9490 dyReNpGIR, 1'1@1@[%@&53@11@15%&@@ rel Qi@s?%l‘gz@lﬂ all of the FRs arc
ﬁm&%@ggﬂm HU1§I§)¥Y %Ul%%eﬂ%% a r’ﬁln 9&&1%!1'1968 Qnmcgf oht%ql%lgfr\]agllr atso (,0 gnsc at least a portion

O{a%nr%ryn% r% %Inn ente 1L| ge antiobiotic (:4{h romop phorées), aclacinomysin
RO TR LR R R 52 R Y ":%%ﬂ‘h&“%‘ﬁ%ﬁﬁ’%%&ﬁf s soc Jones
caiminomycin, carzinophilin, chromomyg€inis, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-Lnorleucine, ADRIAMY CIN(r) doxorubicin
(including morpholino-doxorubicin, cyanomoipholino-doxorubicin, 2- WO
2007/133290PCT/US2006/062173 pyrrolino-doxombicin and
deoxydoxontbicin), epirubicin, esorubicin, idarubicin, marcellomycin,
mitomycins such as mitomycin C, mycophenolic acid, nogalamycin,
olivomycins, peplomycin, potfiromycin, puromycin, quelamycin,
rodombicin etrentoniarin otrentozocin tiriberciclin 1thenimey 7inoctatin
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adrenals such as aminoglutethimide, mitotane, trilostane; folic acid

replenisher such as fiolinic acid; aceglatone; aldophosphamide glycoside;

ag;w%gy%%% acid; eniluracil; arnsacrine; bestrabucil; blsantr% 'eI'/USZGOG.’%Zl?S
atraxate; 10defofamine; demecoleine; diaziquone; elfomithing;

elliptiniuin acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea;

lentinan; lonidainine; maytansinoids such as maytansine and '

et dﬁ‘ n§ rpétg(fl% g% 89%21&:0%{11@ ItOTX melg%uc 33{99&)3"'1%”{{%9 r!a,lrg( ?&!%,e(fmi Op. Struct. Biol

entostatin; phenamet; |raruF)|cm losoxantrone:
O i
AllgyentrORIFaroxaHE: HRiZ6XH BizeffatespiogEnmanion 2 3teiad sohieos); Hurle and
GracidptriaziGuone ;522 2% trichjorotriethylamine; Inchothecenes (especially

T-2 t@finMeraciies AnLaruiding and @ﬂgt'ﬂjﬁ“@% ﬂege}ia;m@] vindesientical with or
hmg%LDIS[NE FILDdESIM dacarb |ne must| ne; mitobro

ooom O Lm:rcspon Mg scqienceés 1 ant odzeé 16%( 0 1 a 1chl%ﬁ e(nﬁs 01tbe|lonﬂm0t0 a particular
mItO lactol; pipo roman gacy tosme arapinosi 3

DS 8 @“b"i‘i/&%i_"(ﬂ%Safﬁ?e‘?f(%‘i%?&%%‘?@%wﬂboﬁﬁ% s Lo comespondine
SCOPREEStIR IR IABRARANET WMCrembprisfroeraiunmipréngineeraylass, as well as
frapyanoparticienfondil atibnzof pachitexe hAmericanoRharmaceuticakPanners) s,567; and
MoaehRkMNberg, Minois), and/TAX GFEREN () daeyelaxeliRnNS®H QUIeAGercin is a subset of
Clllgg{ggﬁt@ﬁgpy, France); chloranbucil; gemcitabine (GEMZAR(r).); 6-

20thiog uanine; merca topurlne methotrexate; platinum analogs such as

C|splast P eAho) Sptstin: ¥ TiRTE IECNE‘L%AN %)V%I%?ﬁﬁ"&rﬂ"”éﬂ?iﬁwﬁﬁ@“y wherein
theg APIYEY 4foRTaTHIHeE: Si‘?ﬁ’&)&éﬁmﬁﬁé hinchstins( ORCOVINTD dokatiptatinprises s
poleusciv divia; inerells Vel (NP BLBIND Tk roatanttoREyadatrexatesied structure for anﬁgcn
pindRLNRIMYECINWATIRORte NN dronate: 1opoisomerase nRIRter RESu1. 113, Rosenbure
anA0%% QJI'US%K%G%PUQ gﬁ@&%ﬁ(?%@mtﬁw@%ds such as retinoic acid;

capemtablne armaceutically acceptable salts, acids or

derivative< st éqna)f“é’ﬁ %ﬁmn%o%élg?smv&’eh A am‘ﬁ%’ﬂ?’rf AHSIE BEB B0 OF igfantieen may
be Bt KGR EHERa S e e, mda}bﬁwm}%?ﬁ ToralEetibine s thepayceppound.
Preyaibpthe splvaamige, idkapebnebiicin, vincristine, and prednisolone, and

FOLEQXaniabbreviation fonaHeatnenttegimeiwithi@xalipliatitics, Whicl_l fragments
COIQEEQMWJMWQWAQGQDW §m§19ct§(ﬂg A%Ul(‘i“toc\ég}{%hab}e dp}‘ll%% MB m ﬁlc SAINe

r% nti hormon Iaﬁ]ents that act to reg uate reduce, b

itio ock,
polgwn% (}afflfec of KOFidReE AT S8 8ronitey ﬂw’émgr%WWTb@%é“ﬁ’ é?imms on the
%a&féhbﬁé]ﬁ‘ﬁﬁ HoFehP 6E 8RR RE’HHPW@ A0 FeDEAR ey two aatigen-
bindzysibe ombnes theniséhres fillxaniplesumsiutiel @iiti‘e Sttogenstardd Hollinger ef al.,

- praeleativeestiogenaeeeptasmedulators (SERMs), including, for example,

tam%ﬁmm%m GNRLYAREXE tamoxifen), &Yé%l&ﬁ(éhr&@egf&ﬁ% thet of an

OXI ne, 4- oxifen, tr|0x1fene eoxifene, LY11
R %ﬁ%“a%“ﬁaﬂ%ﬂ%%ﬁfﬁ ISR RarS! S AR R L
dlSH@é@&f’é?ﬂ&ioWﬁ JeSglipaers e rRryR oy spRansEY Firiekioh o atifsd ratkogy Sisine non
uiggvertighetovadesidos.example, leutinizing hormone-releasing hormone
(LHR } agenistssuchasd: LR ON(H N ch3b Bl AR RJetpsRlttier s thereof which

13%@9@@%1&9@%@ H'H lﬁggtﬁﬁ%v J@ %%ﬁ%&%@gﬁ'@e@q W{@Jalymgﬁqgﬁbod} which does not

anti- andrl%ge{‘ mlde n|I ide ar icalutamide; and
possces hose alferatipn 1 ’mzt dnn odies wl enanom?l ﬁr even lﬁm{)mo ar aftinities

i}
aromatase In EtOI’S t at |n b%/tt e enzyme aroma ase, w

"or QR TSR e aiensl ?jfdﬁ%?ﬁ""g&éﬁla@d%? E‘%&%E%BI@° art. Marks ctal.
Biof{g}uinkigables Snittylateiimite y MECASED \HegEstrétemethtéling. Random
muARGMASINEexemestanesdormestanisdfadrozale; RIMSORM)MT02048,91:3809.

.38 }F' @%&Rﬁﬁérlgtz{pégg i (%5 4Wg ?1@%/ MQ P{QTM%%Q 0@@@%3&)4@(@995) ; Jacksom et al.,

1. hRIMIDGEIZH antsttozoien addiion: SRRl o0,

chemotherapeutlc agents includes blsp osphonates such as clodronate
(for example, BONEFOS(r) or OSTAC(r).), DIDROCAL(r) etidronate,
NE-58095, ZOMETAIS" zoledronic acid?2oledronate, FOSAMAXTO
alendronate, AREDIAt pamidronate, SKELID(r) tiludronate, or
ACTONEL(r) risedronate; as well as troxacitabine (a 1,3-dioxolane
nucleoside cytosine analog); antisense 5oligonucleotides, particularly
those that inhibit expression of genes in signaling pathways implicated in
abherant cell proliferation, such as, for example, PKC-alpha, Raf, H-Ras,

and epidermal growth factor receptor (EGF-R); vaccines such as
THERATOPEA varcine and aene tharanyvy vvaccineace for evamnle
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10pharmaceutically acceptable salts, acids or derivatives of any of the

above. A "growth inhibitory agent" when used herein refers to a

w [z)gol%r}%or composition which inhibits growth of a cell (such as a cell

G B%40L) either in vitro or in vivo. Thus, the mowth AHTLEaH062173

agent may be one which significantly reduces the percentage of cells

(such as a cell expressing 0X40L) in S phase. Examples of growth

mh@gQ%{a\ ijets{ |nfclutde a ents '%hat block cell cycle progression (at a

place other than s pHAgs) Stk tl“‘“fé’é@&ﬁk%“ﬁ% ARSI A et Hep (a native
SeapfpHASe R s”f“’@‘légg RedPrpRAse seker el ifcitidetthedintas (Vineridureisotype.
Exzmésvihisidstinelstaxinespanditoptisondetase dhinkibitodspstiett @sotoxicity; Fe receptor
binglOX ARIRIGH T QRIIDICIN, Ak OrRRIGH, 1ORAQS] g&gmgﬂ%wgmla&tﬁ%@eﬂ surface

mc%&;s %Eﬂé&ﬂo@'aéﬁﬂéﬂut@{% into S-phase arrest, for example, DNA

y/gtlng? ent such as_tamoxifen, &rednlsone dacarbazine,

mech]for mine mcclesH AR SR SN ats, ShioraiiPait S Hpaeexicity in which
Seeﬁéiﬁﬁlﬁ%ﬂﬁ?@ﬁﬁ &fi Eﬁ‘icé‘élﬁ B TP TR SSeNar Baisis DPieafdlr (NK) cells
reupfehdelsbhmranddsiaeledss; Ghaptertstentiled ViGei20cytle regulatioRuing tareet
cellancogenesand antineoplaskice igss by Mufskaan et &lac(é@(@@%@émg%m absolulely

oty I 3] I OF 1 d?;&rh o GX)TCSS 3 WINCTEE
qP@mgemaw%M%awﬂLyPxéa%t Ggeﬁégﬁw ﬁg ) g@ﬂfﬂ'l b

docetaxe ) are anticancer r:@;é both om the yew tr otetaxe
POUARSTERMRhORE PBbISHE R SrEry mestivetr ﬁﬁ?ﬁ*‘ﬁﬁ?@l&?&ﬁéﬁﬁﬁéﬂ%@éﬁﬂbl@ 3on
pegg At dyitisstiendifaleglieroRpablitaxd P PAXOLX,] BilstokMyESSeirb) a molecule of
inteRaclitaxet-antdosetaxelprematecthesasss mihy 96 micigun s fromb: Presta U.S.
Pardbtbidlip, ﬂm%%@% Mﬁi&? ﬂ%&%@eﬁ@@&&' @isbéﬁ‘ QﬁﬁVﬁ&UQch%QQQJM&§£!%%HQ Rononuclear

SIS R oLl 2l B G LA
mdy(g?%fgﬁe U ![1(§ €. g in a amimal model such as that disclosed in Clynes et aZ PNA S’ (US4} 95:652-656
(19%Mnino-2,3,64fideoxy-a-L-lyxo-hexapyranosyl)oxyl-7,8,9,10-tetrahydro-6,8,

11-trilyahrotiseBn( by rexyacetyd) wicmehexynbyl 2-nanhthacenegiont:k M8 ctons.
Paef@ﬁﬂr !E&Eﬁ&%e@%ﬁ&%@Q&iﬂ%@%@%iﬁu%ﬁ@@é&%ﬁzﬂ%&ﬁ’ %A‘Hﬁc%f%gn%% leukocytes

r 30immunoadhesi see defi t| elow),
wimlmedmggk%g P({T‘I )crlhhaﬁg#) &ﬁ £309) onucl rc.cr} (Biig nawﬂlll?ﬁé&g\(l)]?aiﬁ%s t3&‘)101100}/153,

rlses an Fere tenninaf ysine (resi
C“‘i‘ﬂé‘ UCHW%’&H}H‘@’% s‘fé‘ﬁﬁ%‘f‘tﬁe“ih%i?é?jﬁ)‘??lﬁﬂégﬁ%eeﬁe?ﬁ%ﬁeemfe%sz@ms|e01cﬂeé from
a naf i R urifiGatidroed: the polypeptide or by recombinant engineering the
_ nucleicraepthepcadingidharpolypeptides SeGasdinght:@.c0MmPAsitian, The preferred FeR is

a na@ommémmapbeﬁe Riide Ay incARFERreQIRN AGCARAING 10 thi %AEW&%&& receplor)

ans 20 9[&%”56 e ith K447, with all K447 removed, or a mixture
petE i e e e skl e e ek e
Svh'fﬁil/@ﬁtwﬁ %i?fa FiRRG o Sedt hrgskitre st ForRIPhign rveritiosr ercoin paldeerlB (an
"inhdomnpositiorns, whicluding:pikarmaceiticalcompasition s camprisiRg@lRsmic domains
ther@iY t'@%é’@l« QGJHRQ QY}AR"}‘QQ(QQJMD% Gﬁ%ﬁfee‘ﬁ%mﬂ[ §ﬁ@gg§§ﬂlﬁmﬁ&smohf (ITAM) In its

vt gcod %%) OX4OL a %(i%y As used herein, 2

3007 fﬁ%“fﬁ‘ﬂi%r §°8‘8*rrh56“8§‘ﬁ?6%§1%08%%H%Cé%en‘@sb‘i‘ Hitgon motif
ﬂT%ﬂH&*dﬁ%@ﬁﬁf%ﬁW%W&WW%&}&T@%Wm%ﬁefmmwﬁoéfe?@ﬁée@ﬂ%m FcRs are
revigomprisinglseguentesensoding eré:-ar 1101esantibadies. that:bind1ods 4:25-34 (1994),;
and X4k o These.campasitions:may fughe U@Qmﬂﬂs%}ﬁw@i@s@@f FEESnSUER: the future,

are Qéo Q&Qﬂ%%}é‘i{%‘ %é@%@l@@bﬁe%&l 91'5%%?11 Q&lh']g %gngﬂf}c&reﬁtowpc!ﬁn \%Eua) 1§ responsible

for l\é\é 115 nx? ”‘ge]tn ? r% ‘o li;lg I?u\‘{?ntl(t):n ac!lS(?fe]p'trc):ﬁomPasseS > ate al, f Immimol.
. Hé) Pg/nuc d[é BRBSdimentE “rhE inVEREEH <8 BERCOIR NS
24280 pstenanyplres aﬁtmﬁaiﬁahe%ryﬂw%n&@%%%a idTestslescribeppgibody variants

withgpitir@X4Otmamtibodids: ob the inVentioaripreferablyliaanccipnaicaldseromporated
heres@igoenpassestaithinithrscope abthedavention aseFat i Fab’, Fab'-SH

and F(ab), fragments of the anti-OX40L antibodies provided herein. These

antibody fragments can be created by traditional means, such as

enzymatic digestion, or may be generated by recombinant techniques.

Such antibody fragments may be chimeric or humanized. These

fragments are useful for 10the diagnostic and therapeutic purposes set -

forth below.
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Monoclonal antibodies are obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies comprising the
E}%@O@?E 3le identical except for possible naturally occurrlnglr(p as% 67062173
may be present in minor amounts. Thus, the modifier " monoclonar
|nd|cates the character of the antibody as not being a mixture of discrete
antibodies. 15The anti-OX40L monoclonal antibodies of the invention can

be nﬂ/?qg({"sj m}%e&h en%@{d%@@?oﬁ}eth9g>\g55(£egecsgc r@e%jcl?XQl?(gj;{] '&n%ﬂg Bdndmﬂ o human

Nature, 256:495 or may be made by récombinant
FeRgfig AN %f'i% ‘ih%ﬁ“@‘ﬁ%ﬁdi%ﬁ%?%@%ﬂcﬁ& bnttfeEgye- i transgenic
i ERESPEO Pridte %éwammfms@eﬁ% FRhaniseerdssirimuinizeld 1o ©i€it variant
poljymphecytes that produce or are capable of producing antibodies that will

spec&mﬁly@mqe},glﬁaﬂ m}atawsgdc&%oa E&mumzﬁmaé@@n@ﬁ tﬁ%éfsamsm of
corpAQL 98! vﬁr%"é(f Aeraised n %méﬂ %hwxy@% %d%“%c%m L{?hé?

mtraperltonea ﬁ}ﬁﬂ in ections o0 an a ant

oA R ) THR B R %Wﬁ%‘ﬂf@gfﬁ%% ot wew R faptRgnsen. To
assefeQEHBE hereifior ol dample. e Smbinant pretactivio FOX4Gtrigol Methods
odescrvednbeliovwerone embodiment, animals are immunized with a

de ri%@%@)ﬂiﬁ 4Rk 4R aﬁ&&m@i&%ﬁhﬁnﬁ&mﬂwﬁeQ&ﬁﬁﬁ&&mae@fmed Cig binding

st bomponent of the

- Capg‘l))?ﬁsf J&%ﬁ%& 91 Lrgepdtglwg tbolrélp JS?@ I%%W?&B“%h %gi\{yns oﬁhmse &a?c‘:m publications

eferred embodiment, animals are 251mmunized with an O
ST SHORETRE ARTRERE BRGNS a7 1A AL ler Lo B > Coo
conjigalRssr aéﬂvér%g "BREUO EREY A eROPRGS RB AR biological activity of the
ant{fiRl Difie HadGseddicryno myediater (ERM)s(Rittidiimuinochdnr Reseaigihhibit the
bioliGeal HAGAOMeMIT}ANd the solution is injected infradermally at multiple
Sltesﬁ’& EWQd\é{eglk% L@’J[&r ﬁ:] g’l}?’& @@‘!}ﬁ %5%]918%%%&11% ?1 1}0&19 QM% |%t§ !u nflz%gmolewle or

Qe l%lﬂgd 1%ndt e serum (IiS assay ecl1 forta(r;tl-OX4OL titer. Anlmalls are .
MRS oated it Tl piatealis SRR EHY SR S P ASE R B dgehlgse pathologica

COTFARE Hi?@wfﬁl‘@?ﬁ% deyPABRAIcY thasdifdsaburset Mith e strapte R iy to be

tregeditaibleclisingragend;sitchrés. pidystiviéineiglycobido Pova dsdaydnidiopesclerosis, and

syseelk (Goding..Maneglonal Antibodies: Principles and Practice, pp.59-103
(AC%Q?%&E’ 1§38 d&e%@@:)drg hlg M Qggg Qm%a‘&%l'%m%@&%@iﬁgc%é%géﬁﬁ% gldmdual $

Om§gsqu Srgrvvlqy 'Qs grgléltable ctultur%nrpetdgurqlt atf refeira cointalns one o ¢ -
TICSLATICY NCTSO T TCSL 1T Iih
OF6 sUBSANCES ThST AT the Growth or Survival of e esgem™ nmanyo ose

a“%&PéﬁféPﬁi%’éWé"Héﬂ%” ‘i—ftﬁra8‘5”8?(%]@”1Pﬁ@ﬁéﬁ‘*@ﬁt&?ﬁ%ﬁﬁ%@éﬁ@“dw% but not
limfgdfotheemzymedyipoxantiine ge aftnephos phoribosyltifraissfendseieposits in tissues,
berGRREQEkIRIT), ithe: cstiresmeciumefar dhehybridamastypigallymailla issues.

inC'%%J@XBé?&ﬁﬂn@é@ﬁeﬁW‘éﬂm&%ﬁ'{lmﬂﬁ%ﬁax&m%‘h% (HAT madivm), WhICh <. or ke

tanc eve Wth PRT deflc ent cell »
L AL G S A A
rathlathRes Btic ekt St RS @f&@@ﬁf’gﬂ%@&&@ﬁfﬁﬂﬁ&ﬁ@ﬁlﬁféﬁﬁ%agf jfetppaion of
syngedestdidiantibaty-producingrdetis pethdoare! semsitivecteahmbdisnisuskinashe rate of
disédA FroneditinaAimeng thesesipiofeired-myalemaicelilings ool iRinosis. In some

embBYEKMA LT SHGH. %&m%@gchﬁwwggm&%@@QM&S&&Wmouse
tumars,avai a%?xl’e frontwiijhe Sal |tute Celll Distribu enter, S

Diego, Calitornia USA, and S 58%1 "AaB653° C?Fs vVatanle F’c}‘r%“%ﬁ“de out are

mt,&*i‘ﬁfé?lE’aﬁ“ﬁ?ﬁ@‘@&ﬁﬁ@%@ﬂ%ﬁ?ﬁlﬁ“Fé]&?&vﬂ‘ﬁa(s%%?é‘iﬁd‘wﬁ iRt mates, mice and

ratgmyeloma and mouse- htunan heteromyeloma cell lines also have been
describedfordhe-preduntiomet humanmonos analmntibodies {Keahote amans,

dmll@trg Hlma'&tm ll?i;%a%oglll Q(Q%%}Ls %’f‘ﬂg%ﬁn% a;,EcMQ B&@l@x%% bég@}/ ele. Prelerably, the
tion Technlques and Applications, pp. 51- 63 (Marcel Dekker, Inc.,

mammafji ma
New York 1987)). Culture medium in which hybridoma cells are growing

is assayed for production of monoclonal antibodies 10 directed against
OX40L. Preferably, the binding specificity of monoclonal antibodies
produced by hybridoma cells is determined by immunoprecipitation or by
an in vitro binding assay, such as radioimmunoassay (MA) or
enzyme-linked immunoadsorbent assay (ELISA). The binding affinity
of the monoclonal antibody can, for example, be determined by the

Scatchard analysis of Munson et at, Anal. Biochem., 107:220 (1980).
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15After hybridonaa cells are identified that produce antibodies of the

desired specificity, affinity, and/or activity, the clones may be subcloned by
[imiti n procedures and grown by standard methods (
I\%n%@lﬁn%#%ntlbodles Principles and Practice, pp.59-103 (A% é%%(gwo(mn
Press, 1986)). Suitable culture media for this puipose include, for

example, D-MEM or RPMI-1640 medium. In addition, the hybridoma ceIIs

mayés 8\1/_\\!9 anq:}t\l/n ?c% q%}s %tes &Ililtn}%cixlp 3 r&n%rycrpa%d {%10 aTcQ?jsz)ﬂm nccwqaw o achieve
anti OdIeS secrete é the su ones are swtabuly separate ront the

e GeSftErtE TRETHT REBE R GY Yor serum by conventional immunoglobulin
purificaitimsprotdivey stchmus forkamplecploteie ASepharese! or antagonist may
varhiydoadad apadites ehromatageap by get, stectroptigresit: didilysis, on atfunityy of the
sub&R &m%@géﬂ&m{m or anhRIAREIKARE: &mp&gé%tﬁgim@im}ﬂe AHOR GRS crfective
armnou (’%15 alsb(yunesil anh} %9' OF 1%%'?%&!%91%%&?% OI,S o(frpe sﬁbfé?!n& Q(t) (;%tdg aavrc])giksjlooggmacr mist are
clones with the desire activity or aCtI\ﬁItIes principle, synthetic antibody
OurErEL Y &%i@ﬁé’&a%weg&ﬂééﬁ% 6h%§@¥i‘6‘fé%%e§ e f‘i‘ﬂ?&f‘bﬁ‘g?jét‘fﬁﬁf‘mo‘mt
eifedisplaly GFagio sl fraprmehed Brastiosey Vatisbidhesioe (Evpiisedesiphagely but not
nec@@atiproteinpbuehphageiibraiestares panned byraffinityehromiategrapyphylactically
crRGRINSLIRG Hesikediantigen tlanas axpressiag:kv fragments capable of
oinding (9. hesieal el e e 216 34801bee 0. e AHIRN ANFBP e tncion o s

separated from the non- bln ing clones In the library. The binding clanes

125 )0
and/é’t‘éafﬁ%”r‘ijcéwféanf%?ﬂgfh S5 a&ﬁn‘%%ﬁffi CaRBEs ldfifﬂam%n??c?‘féso(ct?y Afdifional ¥
Re'CyRies B antiger’ aasbigieriisliseons Ay of Hie BHtROXAD TS BE B Y. adriamicin,
vinth@k30imventidrcarinbestiiaineddy desigringnalsuitablecantigencsoresnirig
dau%%@g%%tﬂél salecl.fak thewp I@@sﬂﬁi&|Qﬁ%&ﬁl@§$ﬂ%§5{)@ﬂ%ﬁl@%iym enzymes, antibiotics,

andqg 1§s S{'[Iccf‘lt qm Il ﬁl(ﬂécu @Qﬁﬁtﬂs @r@gzg ?%%91%7 QWQQQXS %n&'eHﬁl @Lglg!ﬂ }FM ()r anunal origin,

se uences from the phage c on o interest.and suitable constant re
ing a&_imf frcwm m 8%(2@6%@%1(%%6 *r{lvﬁ Rn% Vi s% s: %tazacélno&: éré‘ac 5}_ (% gﬁlxhss 1scflos d bclow Other
YIS lﬁﬂf‘éﬁ)@ FGEF%ﬁ‘t@?é‘ét{%tﬁ@ﬁ%?ﬁ%@ﬂ‘?‘lﬁﬁbiﬁé&%?? 9uysnelRethesda

MD £1'98dotvatgc)il:ciitiantigenbindingdomain of @ntantibbdycts formed of
chefrom-iyarvariabledyi: egions okabaut dlGaming 3vacideyobrieashfionte; akyl

sulmgu!éth(z}( IUQ[S?HPEQI, hﬁ ?r}{}{u(réé'ﬁdﬁﬂ?o'ﬂﬁamm%b SRJQQ%QB}&HO%Q car bo&ucme meturedopa, and

pervarla le loops or Comp lement l'lty -detenninin l'{
ure ga. eﬂb?/len mines.an methy ame aml es mo m lreia me cme met enephosphoramide,
omams can’b |ona aae e T

mﬁ%&j{%‘l&ﬁ’&ﬁﬁl’iivwé‘%‘)dfFé@‘iﬁé‘Pﬂ%?ﬁWWﬁ1&F?Wla“ﬁ@%%%b&%l% ﬁ‘tﬁﬁu latacinone);
deliirikethbitoughebishortoflexiblé AFEROLS): drasFalyiragrmentsoidmivshethiae acid; a
candiBiRBE NS 10 §yennstanigemair andiintaraciigreeovalentycasc AMPTOSARS),
acedRSGHRGAID éé&éga&&%@%nwgn%%ﬁ%éﬁ%%s)%%{Mt?%99@499%%7?0@@111@5%

v bninunol 33-455 (199 reln scF codi
Shsia bl oRceRnT s e bttt
YRR EE [BrEE Bl w%w&l a‘ﬁéﬁé‘n‘ﬂﬂﬁ@% %Mﬂ@f‘a%%@%@él&wﬁﬁém synthetic
anagepar&iEly fone 0By ey rvefaseichanrreacion(PERY ant resotnbiiregtn mustards
suchaRdambinip basa-dibratiesowhichieandhenhasearehaddomnechiorethamine,

lngmgmﬁmQ1H@11%9nﬁ§r@§ ﬁ@ﬁf}ﬁ@%%‘éﬁmtﬁ{eﬁgs@%méweam\gu&%%%de uracil
433- 455£ ? g lerarle fro mmrpolfcnlz SpUrees provide

Mz 1&1’ ureas ArInugtiing ]mozo JiHE stine, nimusiine, and ranimnusiine;
Al (}1 tf?s ies 1o the iImmunogen without the réquirement o

ﬁnl@wﬁé‘tfﬁ%ﬁﬁi&“ﬁ%ﬁ‘éﬂbﬁﬂ‘&@‘“ﬂﬁé?r\%t%ﬂvd?ﬁ@‘hﬁﬁfé"ijé‘/p‘i%l’f&ﬁaé“’éé?waﬁé”&lbi’i@d
caliyeprovidenadingle sputcesof Famih Bhtibadiss 5 -A%ide Tangecofnoncisdife
Jymadialsaself-antigenswithoubamnismunizationasdeserikeddy-Griffithgyne
antfRbidhe @Mﬁggh&e}ﬁa@?&@ﬁeﬁé}n@l&%f'm%!lmﬁia@bﬁ@ Jilagaﬁi@%g@ﬁya!ﬁq&@m yein,
caral 1%9%3?%@;{@?“0&”%9% 191 niz:n(g uc?f[eac'lg(glngm c,ln gr})?ug nge ECID rpd}cuo 3-ox0-L~

stem cells, and using PCR rlmerg Tocontaini g random seq ence to
m%ﬁ%aé?ﬁ&*i*ﬁﬁﬁf% ?m@%ﬁmﬁf&sﬁ&%{ﬁa@%@%m@ﬂmhﬂlm doxorubiciz, 2-

rearrangement in vitro as described by Hoogenboom and Winter, J. Mot

Biol., 227: 381-388 (1992). Filamentous phage is used to display

antibody fragments by fusion to the minor coat protein plll. The antibody

fragments can be displayed as single chain Fv fragments, in which VII and

VL domains are connected on the same polypeptide chain by a flexible

polypeptide spacer, e.g. as described by Marks et at, J Mot. Biol., 222:
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15581-597 (1991), or as Fab fragments, in which one chain is fused to pill
and the other is secreted into the bacterial host cell periplasm where
%ﬁeﬂg%g&g Fab-coat protein structure which becomes dlspi,%yleg gl [062173
plaage surface by displacing some of the wild type coat proteins, €.g

described in Hoogcnboom et al., Nucl. Acids Res., 19: 4133- 4137 (1990

In general, nucleic acids encoding antibody gene fragments are obtained

angf?m E%H%Q%% Alcﬁzon(?‘ggxe(% g]r]: ch?l QLEIEU [Q(% Sl(:?r %%@%lsigarcacl Le]k1) mx mitomycins such as
blased in favor of anti-OX40L clones Is deswe e subject Is imimunize

Rt A6 AR AR B S R AT RIGEH P el
rodeRiimatifg BieBN s SHREe e Hbreki: Bl rphotytesi B L) argabolites such as
methetovered foudibraryl CORSriitiand inagprefetredienbodimentya-dipran ern,
frmﬁﬁ]@i@@qyug@Q&f&@gmﬁ&tdﬁﬁ%@i%@qgﬂeﬁﬁl\lﬁé %ﬁﬁﬁohm«' m@gb&&%gl-ﬁnidinc analogs
sucl?LQ nl%ﬁ 1Ik§n9btgcq%glp¥ %%H%EQJIU%HO@ nyjmagmeag} o%(y%%)c me gomgur}éém n(} mbme

q re% onse in transg enic mice Carrylng a functional human'i ImmunO%gt
Ogene array (an SacFaaé K S DB RS BTG EREE HrtB 0y B |8ﬁ°id"‘°ne anti-
ddl'%%teﬁli)ﬂ%ﬂeﬁ%%x%mﬁﬁ?ﬁmweﬂe reives sk B eells provaeiivgroeglatone;
alddphrsramrantihodids agaist@X 4@ crThecfeneratiarnefdurmansantrene; edatraxate;
dcf@ntibedy-pradusing ransgenicmicriisdescibed. Q@é@(\(ﬁu?&@d&@n@h gallium nitrate;
syaRRMSEMENEIonAKRXAQL 8aG1VE 46l RRRNIALANS FARRS BDIAINRE.AY. mioxantrone

ing a suitable screenin rocedure to isolate B cells expressing
ORI B e A LA BRHFARNBAy 2 b, el CAbation it P
Polie’%&eéeafﬂm EHrd I grapRy: Sretrs O¥ptinrrEpeeiigogsn: sizofirn; spirogermanium;
tenfigoroshtomedabelad. DX¢OofoHbylednbyr ftowhe30activatedcell seitingrracurin A,
roriflBAGR)an omd}ﬁltafﬂﬁ&Vﬁﬂbiﬁg userohsplgencelisandonB.ce %%r%l%ﬁ%’é
unt(!%%lnﬁ)frzgmlm %&&ZQQYQQQQ ragtﬂgl\&%%"grp %t't)e{h{ 3Iee§§ IOﬂ ?MQ ® paclitaxel

0 toire m the constryction of an
{Brfo 10[5%% d %B%nge{ efllmcctonaw? %q{g}%k # d St Iﬁcﬂahor i? j:c alé%] é% (ixﬁ%mcmcd

rar usIng any ani mal uman man
nangperiele M@l’f"fé’% é?i‘ﬁb(éﬂﬁfl%l"?rﬁ?ﬁff’é%"ﬁ%é’@fﬁﬁfa?ﬁl?dii?’f’?}ﬁr@laﬁf bedy
TAYEHEREBrstrirstioR&tePntell S are farve Steddrohirthéusithiectitdipr (HEYEAR®); 6-
thioBbi@leiCracitfaReeHBY-3oLR gRIFARGANANIDOMAY:GRNe SRGMAPLSH: M@astine
mf@@w@)e p@ﬂ,lﬁn@f M&E@é&\ﬁﬁﬁ)bﬁe%ﬁﬁﬂ% SIOMAVAHEL: Qf BRIBISBLGE S slatin;
1cuch)>vovm vng)a elﬁlﬁle A av g;]lgé) leaC gnqgc%c{) edaa\}\%lgj rlﬁ%ﬁ&%?(!ﬂ:emfeenlcl)ggnf %racr:llcir;(?r}a‘ae
‘01"2@6*‘7%%?%@6%EFIS/%%66%?’6612‘*1“7%01““]1%%?@&6?6“@}4&86]}@ "G copeciiabine
(XBpa¥PAte Yerecsegniems (irtludingHalhdvives efimerits) eresecovieredmbinations of
wolsonarthe eells-efsinterestiend.amphifiech kh thetasepiiparrangehyHxanddoxorbicin,

vin¥kigena Mameé,et% desiied DNA.can:bepbtainged by iselating genamie

(EL?P%%Q F‘:,(')\f{ff‘)mrc r‘pu mﬂ? gxtlecso foIIowed by polymerase chain reaction
I%rw rlmers matching the 5 and 3' ends of rearranged VII and VL

genélgoamf SRS O G ET R MPROTES N A KEQdeS R s Ajodee: inbibit the
offeg83HBBITY(LOBY) priverelSy araking diversed W odueirdpdnoirdsyfemic, or whole-body
trea@prEBSION VTR MgeRestarderampliliediime a cNAandganam i&@g&f\receplor
modtith-basknEimersiat the2.end e&&@%&mﬁl@ﬁw&%}iﬁw%ﬁ% 3

ralo%?ene %{VY(%I;%SBQW 5_‘_3 b?‘ 2 a)my\{lltm(r)]x{: erie, co ene,s[l{’ 4?% ﬁ?sa(frggxe% IQ angl}aglgéSTONb

eta.?. (19 in War Nature, owever,
o BTG TSR LD ROAT BEER BErS LAt 2 B8 b egeéa“ihf%%eae@mss or shut
dovig srv Hs g eiribaticincdores dtamnBittethhoies: @880 (199F)udng LUPRON® and
ELpxNakdepriohdr scwvithigp theiconstantyedionasc<deseribedinnhiSastngedals such as
flutdR¥: ec dﬂ@&h;&%ﬂbéﬁh&@%a &@m@(@%gﬁég%& (ﬂagﬁgbmt-[ﬂ% gﬂ%%@iamse, which regulates
em&a‘%@}%%&% g’q té/ éagcn Oldn ¥eg eCJ(Ql%TJ rp&@t? gggg‘];epr ”m fhlmﬁie MEGASE®

escribe rlandi et at ( or Sast et at efer

D O K C R L e G T N

V-gene family in order to amplify all av&ﬁable VIl and VL arrangements

present in the immune cell nucleic acid sample, e.g. as described in the

method of Marks et aL "I. Mol. Biol., 222: 581-597 (1991) or as described

in the method of Orum eta?., Nucleic Acids Res., 21: 4491-4498 15(1993),

For cloning of the amplified DNA into expression vectors, rare restriction

sites can be introduced within the PCR primer as a tag at one end as

described in Orlandi et at (1989), or by further PCR amplification with a

tanned nrimer ac deceribed in Claclkenn et al Nlatiire RR2- R24A-R92Q
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Repertoires of synthetically rearranged V genes can be derived in vitro
from V gene segments. Most of the human MR-gene segments have been
cloned and sequenced (reported in Tomlinson et at, J. Mal. Biol., 227:
78 79555¢1892)), and mapped (reported in Matsuda et al, NBETES2006/062173.
Genet., 3: 88-94 (1993); these cloned segments (including all the major
conformations of the HI and H2 loop) can be used to generate diverse VH
ene re ertoires with PCR primers encoding H3 loops of diverse
ARt (:Eé{ ARG TERYh B YL SR B A Y SIS BHaOR e PR iR gprhosphonates
sugl | clogppigr gt GODERISErefeTisirés PHPRAISO e itatkeeyI &P theOMETA®
rolgéquientézdiversity FoRASEE rdamgH 3HBD ofpansinghe:| GRGLIraS tiludronate, or
actesaribeddnBartasetal R iNath Acadiame GlaldsA ’cégsﬁééﬁlol})‘lgﬂasense
Qn%%@m'{%'um%@u\éﬁ %ng Yg ﬁg%gx ngsrgltgng \é%cp %qumcl%gg fggésrﬁggﬁ?c% in gﬁhmdm cell

. Of@PO ted in I liams and Winter mm aren%
T

855y HherEan Ba el ?Pf&%‘%%%ﬂ.g?ﬂ%ﬁﬁﬂ@b%% ragpior (EGE-R): vaceines
uBgnthefc (P geherepeto res Lsasetrsie FIfge o VHLANEVINSlgscand EUVECTING
vadeBamd H3XExigthsinwilll RTEaie Antibodiesofsco htiterablasttuct@ralR H; lapatinib
aitcieEsity cieliowingraraplificationefVvsg ﬁﬂﬁoﬁﬁgggxm%? NASIGNRIEASs7201 6); and

pha\‘{mg&&?cﬁﬁgm&)ﬁﬁc%ﬁ@ Q&&%@&@U&%& 49 Acgording to the methods of
Hoo% d”%f nd Wlnter . Mat Riot, 227: 381 388 ﬁ1992 30Repertoires
ibody fr

of antibody AGMENtS-Lal 58 EOhATILILH 15 COMBIIG VEPAVME e v
o pgp b‘l%ﬁé%f‘fﬁﬁé’tﬁé?sm Severaribeys VEaeh e ribive banone drgkitet depnt may be one
whiliffége fitavictorsesaitbthvenvecttrsikegombineticrvitiog @giLas descelbedqinles of
grdtogrefaet akaGenee 1286 ﬁﬂﬂf]&&@@l@%@l}r@f @QSMW@@E%%}QLMEQQ%L&\G} such as

aoam%ge%m%@mm& 10X gyaég Qeéﬁgs%%%mﬁ&/%&gy% Stat. Nyl acids. s

m es.. 265’5 1 he.inyivg recom bination approach exp loits
WC) -¢ alh Ratlire of £5b %fﬂé“ Menta e oVaTesiY ?ﬁ”éﬂf"?h’h %ﬁ“ﬁ‘ﬁ‘ibé??’ giongside, and.
blcﬁﬁﬁ&eﬂﬂﬁgﬂgﬂnédﬁmﬁﬁﬁ%ﬁﬁ%ﬁaﬁ BEEHCTEE. Mt YT WA alkylating agents such
as rapeitoiresiareclbnetseparaiblyhonecinto aiphagemidiandithewthieminio-C. Further
mferpliageveatand Thedweodiratessare themeombinechbyphage, infgstionfica »cen

wa‘m@QI@J\‘HQ &9&@@'9&3 gﬂﬁte%]g ng’co k %ﬂaﬁgu %Pant%ﬁi.% grﬂlfdﬁmlphia 1995),

v|n nd thgl rtar S% ) rqlte otn dt egu}rln er of cells

esent about TP Ci0nes) BOHK Vediord Co Rt Vivi0 FaRehisR Afigr tee-
DO%‘?@H&Q %%Iﬁﬁe“iﬂ?%??&iw%’é%%@ FORDHIBTHEY At -d° VDyisynthetic analogue of
pa PR 133206 PCTHISRO0RIGH2 178l isingledréplicohrantare esepatkdgathubules from
wbiniodphageditons nihesehugekbrane s.povidelargeinumbers ol ANerss: of mitosis
in @&tibodies of good affinity (Ku' of about 10-8 M). Alternatively, the

GS])CClEl

reperioires may. be cloned.seqy ntlaII into the s or, e,
descr}ti%e ar dgsalnétaécFC rco(a]clzj [t(?l et é)g Qf@’?’gg%’éﬁg S-cis)-10-0G3-

prGRY; fﬁqﬁ%s%mm&%@@fﬁwwﬁ@ﬁ%wfwmgdu rgoRs™ (ydonyacery-1-

meBgestiibedibc@haékeon clot., Nature, 352: 624-628 (1991). PCR assembly
can alsebe EisegddociaipVik anchMlidNAs withddpiensedingadexible
mna@;astm%%Q@mutgg%’éﬂ}%ﬁb@dﬁ&%&%\&g@peﬁg '&elémlwi%@&még&& 447

acco%; an tlo 1e Jgu%%!alng sy tcn%hq"nﬂe Istynsea lggrgtolcmed gl cxz*nll ckdarm lgﬁmlie cation of the
within lymphoc tes CO e repertoires |1n e %

PORRER Y T 8?@{6??&%8&19&%&.a%dﬁz]é%dmg@m3@@%@@%7‘\@@@2@%%@%%
commtip ARy sroeUtENdy Frarentibrarits (eithdrmeior siropspmtheticl oais bgh K447, with
all pf4hederateaffimity Kd ek d0abatt108i40:1 0 M43 et affinity

maturation can also be mimicked in vitro by constructing and reselecting

CollMSRGPIR! e,l%ﬁfaf!,'%sm%%o%e ribed in Winter et at (1994), supra. For
example, mutation can be introd ucedg at random in vitro by using

erron BTN BEHBPASE (eSSt AR ST BT B o g

OXG:E%@)*)OFH e PAETHE eI toatned WhotBioh sRPEX BBIuB0GI(189B)d herein,

or in the method of Gram etal., PTOC. Natl. Acad, Sci USA, 89:
3576-3580 (1992). Additionally, affinity maturation can be performed by
randomly mutating one or more CDRs, 15e.g. using PCR with primers
canying random sequence spanning the CDR of interest, in selected
individual Fv clones and screening for higher affinity clones. WO 9607754
(published 14 March 1996) described a method for inducing mutagenesis

in a complementarity determining region of an immunoglobulin light chain
tn rreate a lihrarv of licht chain nenee Annthear effectinvie annroach ic tn
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technique allows the production of antibodies and antibody fragments with

affinities in the 1018 M range. Nucleic acid sequence encoding the

OX40L can be designed using the amino acid sequence of the desired

et U RAOoL, e.g. the extracellular domain. Alternatively, FfelfIRpR06/062173

sequence (or fragments thereof) may be used. Additional OX40L

sequences are farther disclosed in, e.g., SwissProt Accession Number

P23510. DNAs 25encoding OX40L can be prepared by a vari
C"ﬂﬁff%‘thbds9<k%\$w?fth°tﬁl@léﬁ“%*ﬁ%%é‘%%fﬁéﬂ%’iﬁ%}m%Obﬂ"tcaiélﬁﬁpﬁgméa* figes comprising
SCOEFRSPR IPAPERAPREBIS B AP Bfsthe et Yeskribetims Hageteydrther comprise suitable
caratipAgriewpi@hebmintlykdcttngl s 28erd BelikB4: (1389 )y 1sucheasitheotriastay ut.

phosphitephesgharamidie and-Haphesphenaie.methodsy N8, The invention also

enSMARATE 60 ng»aw@garr%pl%t@?e&%@@%%%z RLfigst cell are used in the

design of the O L-encodin Alternativ Iiy, DNA encoding OX

con D& RO BB GBI B EORATIBPAR R Bitvittg B e o
of §f tHEDRATHBIEEOIE Entdeing DX 4ot ctie TN A MEletute iy Gperatifiyd herein. These
antjirke datonars expressionbgonfridsbguen eelinsan-expreisionvecioy, syckasd by
rec@niasMidimmbareintheiceptiolseguence istecognizedihy. arhast &8l are useful for
metéﬁ@ﬁfé? J’E&%qh‘é‘(%xﬁlﬁl%{rﬁ&%%eé R general, plasmid vectors contain replication

ntr qH)ches W{)]tICh are derlveld frorrg speC|e§ compatible with
the ho% PERI PR S f5t SrUIRATY CArRB g & SR s s fdi gL odies. fe., the
*ﬂ%éﬁﬁ@ﬁ@é@ﬁ%ﬁ%ﬁf@ﬁé&ﬁ@@%ﬁ@@trﬁéﬁiaoﬁécé%ﬁﬁm@o@wwmﬁgocmmg mutations that
map heprotypic seteetiontn transformétectlisioSuitibleic385 Tectarston the antibody as not
heieXPressionr insprekatyatic. and eukaryotic host cells are known in the art

ang $OME; Qgﬁz;M%%&;%ﬁﬁ%ﬂ%%%}%ﬁ&glg%#@%%tr% éaagsgyr?g}fema%@ma metbod first
e B 10 b 171 40P C OO A ORIDBR T BAAI Aes P o

l’_‘f’l’ﬂ%é?)encodlng OX40L is operably linked to a secretory leader sequence
resultitig Inbsécretiondf thewexpretsianmprodustsbyitvg hostoelbinte, thenmunized to
eli@ﬂﬁiﬁ%mﬁdﬁﬂﬁh‘cﬁ’)&ﬁMIQSdMﬁﬁMMﬂgﬂﬁ%ﬁﬂﬁﬁﬁQ@ﬁmg%nsci.ll{} the protein used

for mﬁ&mzﬁm %@5@@%&%9% «AURlIne PhasPhalage, a@mﬁaaa%t&&goamm

suitable rein.is the minQ acid le er sequence
intra er?%r%‘éﬁl %1{%\5110 5 F}IPS%G}# ulg ]E%‘E 81t %? %ﬁiy%fé)gg%e ng Peligds \évell -known in the
mtf%fﬁ“‘s?ét?ﬂé%‘]‘ 4f &“ﬁ“éf@i’ﬁwﬁ%ﬁ%f&ﬂ%%ﬂ“\ﬂi&ﬁeﬂ?@%&ﬁ%o%%wﬂéﬁmm is described below,
In @xprasdiomorelohing verrdrs! oftiddmpertio 0 EHd tealterethinbeerveritibnahian
{Emtﬁmmaﬁﬁ&immﬂiﬁeg)@@rﬁﬂBdiﬁ)ﬁﬁlﬂﬂi@]ﬁ%ﬁl-iﬂ deeingpr oMo SRIGEIAG:n:, animals are
im @E}%MQQ%‘ @XQ&@E@@ H{M I&érg %%g %QQ%HQJQ %Q%%Xa%qéﬁg‘,qgggﬁmm conjugates
or J%anmsgrcg?)%g@;ﬁ 1::00(%%8 !%3 ng %E():dgé g S'Oé‘a‘é%c%%‘” %{f %f%(ﬁ%l
Imlﬁ%@?ﬁ%&’s%ﬂf%ﬁéﬁécﬁéﬂlm %b%ﬁﬂfs *ﬂ%@% iisFIRY ?Hﬁ?é@‘é%é‘dﬁ‘“ﬁé? sites. Two weeks
later e xaimpiecCaPa4 Prddipiration @t ciiopofditony 8 iceessiiir ant-OX40L titer,
Antransiestisrds-generatyarecognized when any indication of the operation

of thig mm}ogﬁmcwmmb@]ﬁ%&%lLn M?Jheﬁaaﬂgxytéénéﬁ%mmzws&on]a cells

known i in the art, {e further P% cri

e e
A i CABTB MY & AR HEHASHBES MEPei&fHEnt or by chromosomal
integrrdt bBEpe selihte e herseedidaseaotran sforavitiviurs dolhen that preferably

conlpusing stardardteshniguiessippropt ateuto stchte eliSsdethadsfefioma cells. For
exatdnsiarmation argiwelLknownin etb%r@ﬁiyﬁ%%%%&ﬁﬁ@ ﬂi&l@&@ﬁhﬁl%?ﬁ%?@gase (HGPRT
or ﬁﬁ{? %&@ﬁ%%@&l&n :rs trh Eyln osmeag tolpalif?/ wul(l: mc%dc, Y o_ﬁgll mpeeal%ﬁjr!%{mn ans1 thymidine

cr| ed generally in Sambrook et at, sug
{H’h mf%@’ﬁ%ﬁ 1&6?8%?85%%‘“‘5%&6@%‘?{% BAsFsriidvariety of media,
which is well 20known in the art and some of which is described herein.
The host cells referred to in this disclosare encompass cells in in vitro
culture as well as cells that are within a host animal.
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Purification of OX40L may be accomplished using art-recognized

methods The purified OX40L can be attached to a suitable matrix such
5931958 g:ads aciylamide beads, glass 25beads, ceIIqusgd%ré%&mzm

acry Ic copolymers, hydroxyl methaciylate gels, polyacrylic and

polymethacrylic copolymers, nylon, neutral and ionic carriers, and the like,

for use in the affinity chromatographic separation of phage display clones,

Atta&c?c% tn%ff (Qnea (;Oﬁ(%A'ro l'htp 56T etlp ?%Ob}fh cma:m}a tgdlxp%ﬂ ntal%? facﬁ:? SQucq ¥)f antibody by

the met escrl In Methods in Enzyino ogy
SO IRy TG Yo ARG BT Ap R mons s, e
mypegRpsabEnaritemiativssre eagabosoeriian srcdifode sAvBlvas mouse tumors
avafittivatio hofdhengarierwith-tyancgen:halidied0antsubsaque AP couphnge8-653
c1kNeReptidedigands WB@’@WLL@Im&ﬁ%@ﬁ&ﬂ@ﬂ@ﬂ&@%ﬂﬂ@§£oﬁhﬁw myeloma and mouse-

hm'flid%t{l\f/:%%rgym%m%(ell lines a r\]/ag&%lé{éqcn%%ﬂ%r ﬁ? p@c)aﬁt%s%gh 911%1011 (Q?(n\z%e bodies
f ad sorption p ates, egﬁi)iresse on host cells affixed o a SOI’ptIOﬂ plates

(K%P‘hsfe{fr’”ﬁ”z:én IEAIG (B SOty W Bt tor Chpstie i Lechmiaues and
Apéﬁ@ﬁt’awﬁlﬁlé’éé%%?ﬁ’é@ &rulSes Y9 aniy*dther art-known method for
panidingphedgerdisplay ipraiesdheqhageslivrarys amplés-arecContadted antibodics
droMithaimmaitlize drdX4QL wndei-conditions suitabledorbincing @f 3584 hybridoma cells
is A8aSLARY rH?:ﬂn%[}@%lBEQHS RAHIGISS with.ih %QQ%Q&P%”&H%EHQMX%W%A} ot enzyme-

condltlons mcludw;g ionic strength, temperature and the like are
36

ke (R TS RS Sgical conditions. The phages bound to the solid

phad&edretinashisl aiite trenckrietbiiaem & Grag et R B Bersa &ird analysis
of tRroe.NalkAdadhSci WSA) 8&07.978-7982 (1991), or by alkali, e.g. as

desctiked ndiar ks etaliendiMoh B i@&@u%ﬁ&ﬁﬂes@g%e@e@&h)ﬂ)@&@%y%ﬂ'@ and/or
act P}'%Ql&%@ﬁ’%@ gl%c%ged\%Qn%ngjc{ %%%?BQJD &L;ERH Q!Q 9%%27 § 198&0&0(@0(11}1&

rocedure Si rtot e antigen co |J;| n meth 6[ cksa
M”Efa?urg 1585 ’624”6% 1"66}13% Pt ’Ta}ég ign bceﬁdgnﬁlr‘fgﬁcé’?jg o% a?o‘i& firg modia for this
e e %@@%&%HMM&%{/WQH@%H ¢h é@lﬁ%&%%&%écg%w iy grown in
vivhacteiialiouiterezamdrsibjected to further rounds of selection. The
efficiepeywafselestionidependssomisanyfaciorsiinekiging dhenkinetiesofe dium,

asc é§§9‘8'%P&'Ihg%ﬁ@&W&éﬁiﬂ%%@&%ﬂﬂhﬂ@%ﬁ%%%&&%@%’aJ "ROMEINS. Plicin A-

e can simultaneou antigen, Antjbodies wijth
S R L e
use OFSHBIIVASAEL fiR R ENEPRAGE ‘aﬁgﬁfﬁ&?’aﬁmﬁaﬁ%ﬁﬂﬂ&kﬂ%ﬁéwﬁw for
syrgtigentieisolietphitises Ehedrghidensityirot oniyustab lizeéstihethdgeones are sclected
by theeughbrasl tivalentinteras ions nhutfavorsisehingdingsof pliage thatbhaszion (Fv) fused
mﬁ@%@&l@ﬁ%@a The-pelectian.f.anthodies Wﬁﬁ&&!:@l%{l@é %95@%&9@&%3(1 antigen.
Clogaese ((:)sog fglngcammtl S) afrl;]dbetg {53 rEeo}§ ansge% ?0&&% W?hShe%gen and thus
mon vae I?L?)oﬁsp ay as déscribe Bass et aF roteins, g
SePSHGIITH H@@Bﬂ)ﬁﬁa&HW@%@%‘@O“&R&%%W%&ﬁﬁ%‘éﬁ%ﬁ&%‘f%ﬂ&éﬁ and can be
furhy destrideddditivialke'et drrBiotedlant tntD ey Sp88 (it 99RPX40L atigpdies of the
invpassiblertasalectbetiveanphage anthediesqof titftarent aflinitie 81.@VaR clone of interest
oty affipities dhat-differ.shghtly ofern DX 40k, &9&%\45&@@@%&%@5&% Hage clone of
m?es%%'%%%%db%%%g dy (e 9b %Efogé‘%%s%!{;‘eé%rﬂ%aqf JJ!Q,!I Lmasratior
techniques descri ed above FT< ive rise 1o many mutants, mos
I A B L oo (0 M et s
rare Righédfinitydpldgesoliid webednpered 6ot o rariin Al s higheput 110 amino
acigfftnityan Otants, iphayescarde (vicubatediwithiexecessiotimylaiethle loops or
COIQ%&QQJ@%M“@Ql%Wd %ﬂ'@&o@&% %ﬁ)@%ﬁfﬁ@}é@ mlﬁ)afn@W@ron phage, either as

smm cgéqrhé ﬂe‘g v}t?%‘ %?73 a? gnmv &X/Eg{t]:sc%avnlteggy 'lmlxé'%rouﬂ %1019 Iﬂex:blc peptide, or as
arfinity- blncilng phages can then be captured by streptavidin- _coated

Fal ey Hb‘ﬁ&%&% st Eﬂ’?&?ﬁ‘ S FiBHT RE BRI B R Lo ibed in Winter
be selected according to their affinities 6f binding, with sensitivity that
permits isolation of mutant clones with as 20little as two-fold higher affinity
from a great excess of phages with lower affinity. Conditions used in
washing phages bound to a solid phase can also be manipulated to
discriminate on the basis of dissociation kinetics. Anti-OX40L clones -
may be activity selected. In one embodiment, the inventiOn provides

anti-OX40L antibodies that block the binding between an 0X40 receptor
and OXA0! biit do not bloeck the hindina hetween an and a cernnd
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15

25 OX40L clones from a phage library as described above, and optionally
amplifying the isolated population of phage clones by growing up the
R,ggli[%gﬁgsg(p suitable bacterial host; (2) selecting OX40L a%ﬁn%%@%zm
protein against which blocking and non-blocking activity, respectively, is
desired’, (3) adsorbing the anti-OX40L phage clones to immobilized
OX40L; (4) using an excess of the second protein to elute any undesired
ef aplgw%ma,r%ag nize; O%éab&ep%@%%@gmIaﬁmﬁcwa%mmm QLRI encoding
S i@:g@db V\‘/“It(ll’g) ehC(ta bj nd%glgeg%tdesrgp {J,ESCOf tS %IS?cond protein; and (5) eluting
PE0the clones W remain a F“W sctep (4). Optionally, clones
withfie gegired ‘B fEERThgTRD h%iﬁékﬁﬁ@lﬁ&ﬁ‘é‘#@‘@e}é{ﬁ%@f&m S BIRREHd 4
recdnypirepeatingthe'selditionsprock dures: deseribedteraimbndmrchmgses described in
wilines:, 4nn. RNA-eneadingthedssyiridoma-detved maenoclonak-anibadivgh-affinity

antlgccd‘%@ %gge q{m@t}éf %V‘glllg]ﬂ%ﬁl %&B&M}N%QJ}&% 1£§@gr!bﬁ(l)§ﬁgaggglﬁpgely the naive repertoire
e S i o
A Brimers aés hed to Speci |ca he heav and light chain co ing
Wlﬂf“é@F&ﬁ%ﬁlﬁﬁér@’sﬁﬁ%ﬁfﬁwwu%ﬁ%ﬁ h%\fé%’l\i i’e?r?pféﬁé? ) 35 i ive libraTies can
alsbolatddky thet Db dnnbe htaced intodekpressovettorssavialbhealesthdi§ R primers
continnsiested infehest cells suehiasvienIt DR S:csimian 1CQASealsEhinase: in vito as
desaﬁ,@a%gem\@{%églgh@masj Rislopa gelisdhapslo not otherwise
proql’llc%elnmmu llouslé ) %\130 ae Igﬁu § 91.:18?!1';]1 thsebs¥Lnthes OlIill:lrtl)le coa? zo%m »H, The
monoclonal a %ab 5|es in Pécom inant host cells. WO P :
antibosly FgRSEHPE OISO U6 T3 R é‘@?@WﬁrtPc‘i@?bWé%bYﬁlﬁ‘ﬁ’f&ﬁf are connected on
ke expresgiandn bacteridiotdrmibodydenoading BNAdNTiudeSkertal ef ato/Clipl. 222:
58IV PiIINR:in fan nuneh 26611893} anduRitekinung ihamtinRtders dd0: bacterial
mqt‘léﬂr %%gz)) @NASQ&E@QH@ g %&Y&Q@%&M@ %]!EH%QEB@- @@ﬂap& on the phage surface by

d]qp(l: cmg somt, oWﬁc “fl{}qu\gp clc:))l‘e\lﬁo\m‘f%eque as%ssu%gg m ﬂgocrcngv%ct(?ilnhund/c.z[is“ﬂev 19: 4133-
%aﬁ constant regions ?e g. the agpproprlate DNA"sequences can

A135ht&hed from Kabat et al, 5supra) to form clones encoding full or partlal
lengthehiszny o etidightodhaimsbet b e appresiatee tdoaomstastcells barvested from

muni@giens:efiany-dseiypecandieuseafobxais. puiposessindludingitgG,itgivhized with

ox}@f ol ghcARd &Eﬁ%@ﬁél%&ké eﬁ&%erﬁ&ﬁﬂ@@lo’?%& CARSIANLSHORSE8M Beod

]ym% c}c?‘ e&’ ILS 8.16 r ovucd or 1%; x%zndmﬁ I SP 0 Clﬁsa ph I,érc&; Lq{i]ygdgnesgtv gg{ Ié';gri?m%body gene
omaln one anima £SUC as numan) species an

fm%‘ﬂ‘s‘%é]%%@ﬁ?f&ﬁ tfar &y ?5 ABRA B AU S PA 3 8e |%c§ef8“F8 IRSoTs 1916 R
mtigediuenestd) forstayBices iy ierdieal i eraifaneropiigeestaiy (gd lacking 2
funinchulded wrthe dQdefipitinniof Schimerit hanek 4oy bridismtibooyasas 8dells producing
LSreHho - & figfessed: e mRodimept cankv-6lane.derivad FLom.AUMARce is described below.
Van%%aemoan ?cﬁ%%%qogqy 1%&%];?%%?&9 &Sir%%ﬁ?anio%'\éﬁ BQ C@H&&&%ﬁl@% a suitable

sequence(s) For all human, full or partial lengt eavy and/or light chain

Cwﬁmﬁpé?f%ba?ﬁ@%ihﬁ & SehoLrERBHY dehal %ﬁﬁ KFyBIRA ST G fife ™ ll separaion

withvetlioH edrcBe e My difeworekemifpid By Stisstntaet e e dingd by fiow-

actisgguenestfor (Avasan heavy- and light-chain constant domains in place of
15homelageysivakinessequencesderived from thesmdbridomaclone (@@ povides »

bcrél zéﬂ tll% J{%%tgﬂﬂe?g%% gﬁ%@é?&e%!ﬂ'tég an%d N&ﬂl‘ex’ﬁ’&?‘ge %ﬁ&&%@ﬁ o?l‘ﬂ anubody library

-6855 (1 DNA encoding a 9{ ridoma or Fv cl on% derived
“S%‘ﬁ% fAAY hf‘fﬁ@rh”e“rﬁ‘é%‘ﬁ""ﬁ) TithEr moditied by COVATEAITy iy To trHgre=ne o
““fﬁﬁ?ﬁbﬂﬁ‘é grebtiEehg Setliehit e ansse par b Wé‘é&&ﬁgl@é’&ﬂ@ﬁ gddfspegding
unroAEIminedy e repolypéistidewtn dhisofaae rpd ohitngnid fiom 4wl O F animal
spc@Blingies e prepared ihathavathebindng-spe sHiciy of tRe-hvhelene O species,
hybridoma clone-derived antibodies of the invention. 20 Antibody
Fragments The present invention encompasses antibody fragments.
In certain circumstances there are advantages of using antibody
fragments, rather than whole antibodies’*The smaller size of the fragments
allows for rapid clearance, and may lead to improved access to solid
tumors. Various techniques have been developed for the production of
antibody fragments. Traditionally, these 25fragments were derived via
proteolytic digestion of intact antibodies (see, e.g., Morimoto et al., Journal
of Biochemical and Biophysical Methods 24:107-117 (1992); and Brennan

et al., Science, 229:81 (1985)). However, these fragments can now be
nrodiiced directihvi by recomhbinant hoet calle Eabh Evi and <|ecEv antibodyy

ete.
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Antibody fragments can be isolated from the antibody phage libraries
discussed above. Alternatively, Fab'-SH 30fragments can be directly
recov[%[f?d frgﬁm E. coli and chemically coupled to form F(a13)2é ql%megg%{zm
(gaSQter et aZI Bio/Teehnology 10:163-167 (1992)). According %G another
approach, F(ab"), fragments can be isolated directly from recombinant

host cell culture. Fab and F(abt), fragment with increased in vivo half-life

risin salv tor |nd|n |to escrlbedl

o R e R R ERRR la%ﬁc%.ono I
o LS G A 1 thE SRS EMAE IS PGS e ored DNA s
obtemblodinentsctheiaRtibodyBf £ hoickisiacsipgléichdipy 38Bycfragmentaction (PCR) with

prilSEMA)cHHe @Y @n 9 3/3Bd 85¢ kel at MO Ll 8R4 madibob8adda., Frbc. Natl. Acad
scianGPRY. 3 tﬁ@ﬁ%@?%@‘é%ﬁ%ﬂ% intact m@am@]&@m&%@m@{& dﬁ}é%éa& can be
3%? ntr 0t us, Xa € su !ta efoq c; ons ecifi nI NG, e Vo
amp TOIN C (944 ]IC ACK Primers a’ the exon enco 1S WIe omaln
urln%# VIVO use"’ sFy fusion proteins may e cons ructe to |e\ %usmn

L PO AP HET TR e S8y (SRS A Yoo,
3isFid- Bed Rty Enginaeiings b BErfebasckrsipraaThe kistibody leader exon as
destragmentdnayalser34: WO RB0 73 B 2000 €l d US2006/06 2t Fdh Benacdineanicscribed in
sﬁsap&ib@dpsm%z, %ﬁ@écaﬂh@ﬂsi@ :Hzésﬁ@t N, 5@%&%&%@&%@&% SUEReacy can be

mccﬂw ab tlll'g%% ner rag egcgs ma(yrlan iel ap?l%gg)mflga&{y d‘? ‘?fd@é?) lijrugl]%?yzt?e library

resent invention encompasses humanize
d"’%fﬁﬁﬂb’&i?é%’“%%ﬁ?ﬂ? SthEdE R RUMAHZhY ﬁ%‘ﬁ O A SR 66‘6?85“ gfgvailable VH and
Vikpewmrinithessart Foy i@y pte nac g nvaiizeds grtiboldse e havenghe etMarks etal, J
MoMOsE, 20MiFK -8 d1 ve i diie gekatted iokdratod biranna: sOLVeEwhiehH iSs., 21: 4491-4498
(1958 nF&LLng Jﬂ%@%&mﬂn %@mm@%rﬁ@ iduesarg.Ritenre iR Red within the
PL%S”IIHIQQSO(I;’[ 15 Ageugl csa &Bt%a 'I%F?@@)frogy} & decmeg am\ﬁ%rcs%mn with a tagged

6main. Humanization can e ‘essentially performed foll owing the method
PP ARGF B CB-NBIRLFS B 2 4 (FOR Nature 321:525 525

Rieckapiret: atf19g8)y Neitenes 382083 B XMerhpajei etal. (croggyens. Mostofthe
mrBeiengen? 32ikbB4:1536) coysuustijuting hyperdariabied@region Mol. Biol, 227: 776-798
(1958¢) H&ﬂ@%@ﬁ&hﬁe@%ma@mimﬁﬁ&zu@@&eswﬁsagh&mp BRbogy. scgments (including
all the I%%E)g CI‘(l)g}Xﬂl ons oﬂyé'@ﬂ rl%%-g lgj‘ons ?a%‘%&%e@ﬁg g%hémlg H%%”W?P%h%sm t:ﬂ 1res with PCR

Patent 816,56/) wherein su stantlaﬁy less than an intact hum
8&

p“@%iﬁ%ﬂ%?&%‘i% éﬁﬂ’h%fé*%%%’ﬁ°§bﬁ‘6§‘ﬁ%ﬁ?ée&%‘§ﬁi ESHEESOREIG Be5 3\%& . Mol. Biol,
2T it RO HuMEIrSPRtes” Mpapite’ Autin ey antibstie S aredygicanys loop of 2
sinfieiivian antiboiés Priviichlsme Ywperasialls 48giom Tegid e antuman Vi and Vi
seePRssialy seme-RR.residues are sudstitnia Ry wesidue s from.analagnus: se-1461
(EQ%I)E%H% 9 Q%nédatg ngﬁ) ql%%ae&@?gﬂ?oﬁ’ﬁ?ﬂﬁ%&ﬁ Q.;u %ﬂe\{gr\/abgl)% stapc%tpa arange of

VAN YL B I AT R ARG B Ren! Follovn
ﬂmPﬁ@tﬂ@a P&P{eo%féqa@ﬁ@é W%ﬁé%ﬁéb‘{'eg% ﬁh%ﬁﬁ‘%‘f fanr‘efdéﬁtaaaﬁﬁ Hbﬂ%%“"fdmg o the
mesoieeiied@againstihe ientireMibraiy. o kiidwithiiatan variable-domain

SequRRSRS.sheNdanseay ence whichids vloseshio that.of e reaeRtdSes wgether in
m%% @9%3&%%%&@%@%@&5@;&%% fagrsh&mm&zﬁgcaﬁmp&%(mi as
dcsg gfl%{%}%il I rt?cslfleensoggﬂii IC%%G ﬁ %‘é\%ﬁ?&o en%/?jb#%% %;.Ilt?oln ]é% t?e loxP system
dcseéﬁééh‘é%@%@aiféﬁ &6t éﬁ Hdlrtanlantitodiest %‘M PaFTEUIAr SEBYFoiHS Wproach expioits
ihelightlemreawye ChaifienThetsevmerfratneimo ik teyybedisetfdpyse verahnsiormation
cirdifferentiumanized artibedies(Gastenelal, (199R)BracaNatis Aeatk: $6ia phage
vec%is’li‘hc&%t)%m!: d@% %1@3&@%9%;54%%&9& giéxlcgl%mﬁmmg ”a!ﬁxf 'aj EU":% cach cell

r&a%pt that anti odleds enh humani z(la yv&t eter]tlon %f hlg ?f init qb 0

°°‘¥ﬁe ARtIGER and othet Tavorable Biological properies. T6 achieve this Goal,
cloggak Jrefthty 48 o e Rt e f“-l‘iﬂ?ﬁ&ﬁi%ﬂ%ﬂilﬁ’dmé@ are %&?@f&?@dﬁ%{mmd onto &

process of analysis of the parental sequénces and various conceptual

humanized products using three- dimensional models of the parental and

humanized sequences. Time-dimensional immunoelobulin models are

commonly available and are familiar to those skilled in the art. Computer

programs are available which illustrate and display probable

three-dimensional conformational stnictures of selected candidate

immunoglobulin sequences. Inspection of these displays permits analysis
nf the likels role of the recidiiece in the fiinectinnina of the candidate



10

15

25

35Human anti-OX40L antibodies of the invention can be constructed by

combining Fv clone variable domain sequence(s) selected from

han-dervgd phage display libraries with known human constafternoe/os2173

domain sequences(s) as described above. Alternatively, human

monoclonal anti-OX40L antibodies of the invention can be made by the

hybridoma method. Human myeloma and mouse-human heteromyeloma
s*mglgl'lc ﬂ:g§ at%ramgo QJQL &i'ﬁﬂ L AN WQ{: huge Lbraries 3r0\1dc}a1% numbers of diverse

% 3%219951% 6({8 g monoclonaT antibodies have been
described, for e B ozNérl lininunot, 133: 3001 (1984); Brodeur et

at, Mﬁtﬁaﬂeﬁﬂélﬂﬁﬁfmy%&ﬁcﬁaﬁ* TEMHHIGUEEL AN a*Rppifttionss spsribed in Barbas ef
al. . Fheg F(Méarcl b D ekies:| FiT3- T8 YO ker 288 7hicd ndeBeenn® R etdahgnlioned, e.g. as
desbABfaunOtldo =86, (1991 )34t is:new possibledespraducs 1rARSHRNIE BNiMalsd v
DN(@ G:THRR) SNakAre SRR w&g&am&g@%9&@&59{&@%@%&@![ln vet another

ertoire Péﬂ{uma ntlbo |es in the e of endq
s
AR BB BRe 3P Saniplac e BebH destbeg thaf e o e

1“*’%29@&&%%&%#’?&&%’&5&6?H A chignRsihig Fegist (B gene
in chibneritaivd rgekmdineaatirtimict restits in complete inibitdmasfatinity (K, of
abc@NOgandus) antitody prachct om sktansienatihe humang@eniizings reselecting from

sec' i ROCHAbU IR GR0E: ARFANID §H8@99F£my$'”ﬁu{@&£§§1§l£ micgWilresHlt 008  random
uction of human, antib 0 |es upo ant%/&p gﬁcfﬂllen

i j vuqmﬁ Senecil HDBEF lglnf\rl DOI“TD elth ig 1 fggé 1%89})’ in the method of
ek 8hovite dtidt, %%We“’éé%%wi@%ﬁh@m&wﬁﬁahr{”éf Aoty gt i1 US4, 89:
351006027 : BRi1Y8)aiTinity Geymetighufflinpdermal Sorbdaseduetderiver more CDRs,
e ehuﬁgammmﬁ;bpﬁhe& Ereamn@_ endbil AR gaaxfﬂd@mss_ca_mlmldte@x wb@d{ﬁeﬂlﬁimdual Fv

doRdman.cafhodyRas similanaffin W@%@?%@%@Gﬂéﬂé@ e$3Q:Lh @958%94391“1 a method for

non-human anti bod According to this method, which is als olc.I g
mducm INHAZENCSIS 11 A COY p’lel cntar SFNNNIT reomﬁt ?11’1 unmunoFa %iu m tc an%m creafe a library

pHlope imprinting”, either the heavy or if ain var eregion o

o iR aﬁ?ﬁl&aﬁfﬁaaﬁ?w%‘fbfam%ﬂﬁ e sl TaenFttie pahase displey

withesetityecabovelivraplacedavith srepetoiredsfohumeamiyizs denmaind screen for higher
affigienesyveraating arpopuiation;:of 4 on-hunanehainthrman:ehiain: Sef=v8o[1992). This

tcciEa@erQJﬂB@ﬁiﬁﬁ§r§@ﬁﬁt@%ﬂg£ﬁéaﬁ%ﬂb@§Huﬁﬂ&@@a@qﬁﬂﬁ S%nmohlzm@e

Chal%@fé{‘n chl-ld gch faiégcg hzllm I’Ié: ﬂlscc §|£ can pe\ﬁl s%yzgé%qggoe tlnauaman CJQ sequence of the desired

restores the antig n’ site destroyed upon removal of the
ey r‘%fe%’é‘%?rlrd‘fr%gﬂ%?&ﬁ“ﬁ?ﬂ%ﬁ 58%1?1 r‘ﬁ“fﬁ%‘%‘? Tty A Ep iy Rfais fareed may be
useth @ eiitpd Jovlettisclirritiis) théischisit e ot himatr ehdinpartadyE3s10. DNAs
endiil e DXRE.protesspisdaepeated infordprdtareplace-the Temaiaings include, but are not
nnnmoha;ea%@%@m@;hwaﬂlﬁi}ﬁ@l@m&m&a{m@c@@%zPQMN@&BII;)%lﬁnaz 28:7
’?JP(LIIQ\Jﬁ QQ&L %(W%[ A er %gf)mty n J)(sehg%gxly n%‘él lﬂ!ul 859 1'51% !301:[1]9[‘80({] oﬁi one en%odimem

antibodies b IS ech inique pI'OVI es comp etel
o 8?&#?5%‘8?8% XA/ﬁ‘fiEFP‘r?%?\Pél HBTEH B SO PSrifRE SR Bt %ﬂﬁi’gﬂ F?éﬁﬁ A“e‘“a““ly
D“&%é@ﬁé@ﬂﬂﬁ%ﬂ?éssﬁﬁﬁéﬁ@me annBBdie8¥diriehoclonal, preferably
humarnieridumstniaed caihtibbdiesithat havienHiriding spouificitiesitok at:teastinked 1o an
exiadiffereni-antigens, dtheRresentcase: aneof thehinding sPeeilicities:cognized
by 5%139 S%)%%r mgﬂﬂe\:&‘&ﬂe Ed%efl%!a?‘ﬂ%q%ﬁ@&%&t'c%%m @sﬁmgna% sgnirol sequences

w]nchS:P elnlc (?'n?ggo;elc?ess megmk!réw;[tuycvo tl e?rent o {tO %S of the OX 1 t 1 11
BipELME ShiBoaias Ay aIss Be: uds It TSERILY SHste: mé) ication site, as we

as S&@Jé}?ﬂ? f@’“’é]éﬁ%c%ﬁ%%eé&ﬁ’r@é% @B@WG}E PTHESE Pé?ﬁ‘iﬁ@tfléf‘éeﬁt%%@ﬁﬁmd cells. Suitable
vec@X 40 txindin ¢ anvkeand: anl vt obsibinid stheceytotbxic agenh{engirther described
herSa PR et bipieserona s jeca, alkaloid:FiginoA ﬁbﬁh@iﬂﬂﬁm@iﬁﬁ?ﬁﬁtﬁc@ras mammals, may
»e fadioactive isotope hapten). Bispecific antibodies can be prepared as full

length antibodies or antibody fragments (e.g. F(abp2bispecific antibodies).

30Methods for making bispecific antibodies are known in the art.

Traditionally, the recombinant productioft of bispecific antibodies is based

on the co-expression of two immunoglobulin heavy chain-light chain pairs,

where the two heavy chains have different specificities (Milstein and

Cuello, Nature, 305: 537 (1983)). Because of the random assortment of

immunoglobulin heavy and light chains, these hybridomas (quadromas)

produce a potential mixture of 10 different antibody molecules, of which

only one has the correct bispecific structure. The purification of the
A ~0n-act moleciile which ie riciiallvy done hy affinityy chromatoaranhyy
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WO 2007/133290PCT/US2006/062173 According to a different and
more preferred approach, antibody variable domains with the desired

iy gllcmes (antibody-antigen combining sites) are fused to
r}nkrﬁur?jgj?%a ulin constant domain sequences. The fusion prefer%\BH/S%}W pPL7s
an immunoglobulin heavy chain constant domain, comprising at least part
of the hinge, CH2, and CH3 regions. It is preferred to have the first

han%u%Q% 35‘ t%? gﬁlﬁ Dz;[ 5%%'0&&9#13 })begokﬂ EP&C%}EQ? csllcti?nn agcﬁrsa{ nt?:l;c dlhln m

5light chain b resent in at least one of the Tusio
T RGO N0y R HCIBHS S i SR of sy fuder s
nclRlnseion b heghtsdHaily afe insertadiinto separatakaipreisionAtectorse for use
heramd @eéocostransfectecintona suitableshastetganism., Ehiscuroviges foks)).
greatdiexi Uﬁtyul&@ééi&ﬂmgnm@amm%f &@@@r@%@sdmvzhﬁsmfg@cm&@ %‘{1 glgnmc vectors

or fERAMENts in smkediments.when uneg moH‘aﬁd%Et %ot [Ce Ry %? noters,
chains used in the constructlon prowd e optimu 'yé VEr,

Sl BT B RS RS LBailg Sy Gatitas 1?8 rd‘Jthdé?q&ﬁ’fﬁfree polypeptlde
10cHEHETHOB HEBXRESSIBA Vet torivtatthecxpre ssibrr b attieastdivay coding

seqpolypeptidechaingdn eguahratiosdesittssinthighyieltds orwbamdne d@tias tsan, for

exaR@,QfP0, PREHGHESS SI90HIGaRE N, sulf @ Disferred: %mggmmﬁ%@ﬁm any

ind i@zggﬁ%%g U;];Qx% 191'.1%9%1%@&%@9&%@ I\%%ﬁ%r&ucn p (ﬂs%ipodgih trd:ns ection alc wdl R%pwn n the

. unog? T%md eavg]] c ain with a first blndlng specificity In one arm
o ‘m YRl immihSGiEBThi H&avy chain-light chain pair (providing a second
bdeﬁ@*@&éﬁfﬂ%WﬁﬁWW@‘Utﬁé@%ﬂfﬂ PaFotnY thrtethiSVASy ramirabiceither as an
extigtheretonena1 Scfacilitaie shtheoseparatipmoiNtperdesiret:hispecifie Cempaunehn is done
usifEQRAdRMBIBEGE: mpApRae o hiin ohalRkAMBInaLeNs«as the,nIesencs of M and some
are E@H&P&Q&!ﬂ’éﬂ%&#ght chain in only one half of the bispecific molecule
' prog; %%’6 faC| e way of f se a(r)%g{c})Ln Tle approach is disclosed in WO
94/04588° Eof TUither detaii of Genersting Bpatifid-snhpoasgbea Spgprock eal,
S“Pgxample, Suresh et at, Methods in Enzymology, 121:210 (1986).
Accordirrgtalanbtheriapprbachditheditefacedetwee i a paiyel antifodyh is well
knoolegtiesCat-keenginearadia 20maximize the percentage of

het%&%@éﬁg%@&& e {ﬁg 9}!@5&% U&%}K%@gép :pnp rggathcc:a%lllﬂ u(!tal'ér\geli-l;p ceells that are within

dpreferred interface comprises at least a part of the CH3 domain of an

an |body constant domain. In this method, one or more small amino acid

side AT FRORT e ﬁ?ﬁét?‘?é&@]ﬂﬁﬁlié‘iﬁ?%éﬁﬁﬁﬁ%fyzﬁﬁé]@&% are replaced

withTlgrgefisidethaimsfetgsiyt osinetdictnyptopham) : Gompensatohymide beads, glass
beadCaMitiog:! @ixiﬁiemmaloajscﬁ}mﬂamﬁiiz&}tmmﬁd@r@egw%@B%&%@ﬁ@x;@ﬁ@ﬁé&%o

cop@Puibe interface.of thesecond ant m@% maleqHle DyIepl: %}?An%ogfg%%%ﬁ%n of phage
dlsp%yg S|de h ins qu}e I&fr onesm%‘%; 25a|an|ne or threonlne

fovides aT?ﬁ]el% anisi for INBreasing the yield of tHa Hatdfo e described in
Metgafiet G 8nt: proGl cts Serer 4 & Hinrd dirheipas ©or a3pbpeerflisin ligands to
rolyartifodiesineiude eross-linedordthéteroconjugateiantibodes: Fof cyanogen halides
and QXaMple c@pemebithe @pitkadiessintheyheieroconitgaie. 6aR:BeeoURIa6h t@uwix.
aV'di%&%@{QEth@f{ﬁ@Lng& u§:H thﬂi@%i@%ﬂ@g‘é%u%%r E@ﬁ%&%g&%&?@s?ﬁk affixed to
r 0 ta une syste nwanted cells aten
P AN S0 0 s st
any@%?bﬁé%‘”&ﬁ’&”@ﬁ’%é’@’é@)@ PietefbeBhjligate antibodies may be made
usingatigeeshiveriantee rosulirdihy nethod S (Xatlecio ss-inkingiage fitsbindng of
at leare welbkoownhndhea; andiarediseiosecrink) SRatent-N @ 6:980i. strength,
temﬁ&@ﬁ]ﬂ Wﬂhl@hmkgggcngd%%ﬁ'y @B&Jﬁ&h[} QUG mé[»ﬁ&i’é@tgﬁh%%of% sohd phaqe are

urasge%@%%t'”gLQe'éQe Ccaf‘z”zg'sb%sdcl%caf F‘nt' qd}g,fra%e%gdhsa gl %g &% 052 (1991),

described in the literature. For exa bispecific antibodiss can

o D e B SR AP i Fﬂéaéé‘{oéﬁg natt eﬁgéﬂ??@é?é H®, 225 48B grpisen competition,
(1985) describe a procedure wherein intact antibodies are proteolytically
cleaved to generate F(al:02 fragments. These fragments are reduced in
the presence of the dithiol complexing agent sodium arsenite to stabilize
vicinal dithiols and prevent intermolecular disulfide formation. The Fab'’
frapnents generated are then converted to thionitrobenzoate (TNB)
derivatives. One of the Fab'-TNB derivatives is then reconverted to the
Fab'-thiol by
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WO 2007/133290PCT/US2006/062173 reduction with

mercaptoethylamine and is mixed with an equimolar amount of the other
‘98 siB;dsyvative to form the bispecific antibody. The b'SpWUsz(mo 1062173
antibodies produced can be used as agents for the selective

immobilization of enzymes. Recent progress has facilitated the direct
recovery of EalY-SII fragments from E coil, which can be chemically

.« GQYRled 0. farm. b ﬁ[?ceeﬁ!{'c%@&%%i&?nu%ﬁélﬁwa%é} e EXR My bf %‘78 (1991).
Phd%élg 2 5 199%)) d?%CI’I e En qul ?dUCtIO sel egﬁou Mmgm?%ed bIS 61CI I n be grown in
molecule "EACh T B Ay ratt Was SehAratEI oSt gn be &0
b"“"f‘rﬁﬁf'@%dﬂda?ﬁ?i‘é\ﬁﬁ)}éBt’éld’ftb’%‘%tft%&‘éﬁ‘ém|cal coupling in vitro to form
the Bispéeiticcantibodiy: Tirenthispeosifidantbodydtirub-fonmedivasalplentiuring washing,
andbingto celis QverexprassngthasklERE rece ptanand.nomiabhuman de.cellsinadics with

gast%%gpf&i @ﬁ&ﬁ&gﬁart@@eyé&n@lﬁgmla&mm b&xa%temelxm%mﬁ@mg@ﬂa& phage

breast tumar ets. 1 us tec nlq es for m kln
(hs a n% high coating emz ?E[r)gn oe1) 11 soh asc 1 1 gn? { 1 1l h
i 3I iSpecifi tragments dlrec rgl%‘ﬁ é“éoom SR h Edff phage throug

mﬁ%ﬂfﬁ@%@é@éﬁ%ﬂﬁééﬁ ﬁé@éﬁ%@dﬂ%fhéséﬁmbﬁsemwpé”éﬁﬁél%cﬁﬁbﬁdr@éoﬁvawﬂl slow
disjoaaiprodisc eddesnddy i direinérzipp ersbdfostetypciet o Udmprsime trd monovalent phage
displadt B 54 BKEd 11 53 L1292 v Fhesisucine (mpperqe plidescien the: basans: density of
nggmpa&tﬁm w&eﬁélms#dgtgfmofeﬂa ﬁ@%@r@&s two different antibodies by

n r h I
ge (?t 18 posmble i0 select 8 1] an%!l!;ngl \{VC? %%zcaetd m%desaf%agn%m a glilggLaz differ
to form ' monomers an OXI IZE orm the anti

sliehidteo difilrs H*i*ﬁ?%ﬂhfé?ﬁaﬂ%ﬁ%g& 1tk Aol foF ﬁﬁ@“ﬁff‘ﬁ?&%ﬁ S the affinity
magntipodyhowiddimerxsbTive ¥ diabddytestinolog ydescribedibyine ollirger. etd a few
witehigiRragmMaliWAcaciSod X8 A 00t dn64A48:(1L993)hasRiamee d@Bain all the higher
aﬂ:@xlgﬂfﬂ%\f%ﬂ%g %Wi@qcmlﬂ @QCQ%QH '&c@@w@gﬁf{ Mti%ﬂ%d OX40L ata

conlcmht Cennot O\K(r‘)cm I’IS Elahan 1?Vy rChaall( arairlaglgog Q%In&}(@»—l C"le{]:r]]]e tefpﬂll} gmdmg phages

ain varial erw IS too short t

Caﬁb%ﬁﬁ‘fd%‘fﬁ?é”éﬁ”ﬁﬁ’é“ﬁ% ‘E’S‘ﬁ‘?a?ﬁ%”dﬁ"ﬂlfé’?ﬁ?n S Eh A REED ARty e (i antibodies o
be silseloy iedoimain dof Bietfray etrcaraforsaditotpaiewithishgion of mutant clones with as
lileamplamendany: Mhianch\i k20 domainshof anot herkfrgme mothesabyed in washing
phalREMIRG NQABUBRN:RINAING SitesARAIHRL ﬂ[ﬁ(@&b’uﬁ%ﬂ?@éﬂﬁl&&i%‘i%ﬁ&os
antlgog%gg{gm ents b the use of sit e -chain Fv dlmers pmwfas 50, OXA0L

oo RO BATIGHERY SIS HEF Sl Soleebaa, s
wiSER TEpOed. bee Drtber el o, % il %ﬁﬂlem&aa T

andpispesifie'antboliiss carrvedpeparddaTUHet atfmdiurolbadg e 80 10 Splating anti-
OX28Mutttv alent AntibodiessAiaatitiveaient antisoeymayisenntersalizesbpulation of phage
cok@nglaceatabelizeglifastier dhama @M@l@%@ﬁ@ﬂ%@gw@y@mId%px&gﬁml@fa against

Wh%ﬁ] ltjllg nn&%n\ﬁlgg)%rﬁlghﬁn%qyt%qgI%%)te)c! dly-nlé] %Ro)dltgtsn Olglé nu ?%E(SL;) e clones 1
invention can be multivalent antibodiés W are othert an o) ]l\/?

R Vit e S PADb P ER iR B Fﬁﬂe&ité}?‘(& G et vafempes hat fec“%mze OX40L-
oindipgifidEiaayiwHich Carrbe reatitydprgdicenlby decomsipalibexkpregsismofd (5) cing
the nusleidacichencading thitopolypeptid@30ckiainaes the antiboeysdhde/non-blocking
propaultivalentantitecy.an CRMRHSS @mimelﬂz@tig& d@m@é@ 1RAh ﬂaz%en% fimes.
mor%z%?'é&%lngﬂg! 911‘3&%? de di B{ % %T£§ (ijagﬁg&g{elz (?ft age 8‘5’{3@{% on S 0%%\10 invention 1s

or consists of) an Fe region or a hinge_region. In this scenario, the
s T PO A P PAGIOR SR e OF R BRI B cosion
Speélﬁé%ih?ﬁw& By ASIARTE i Eerregibreatie Praferdemiuiivans it aigpbefy wmplate).
Onhevgind dmprsesy(sptonsistsofthreetorabdiut eighty butsprefenalilysfouis,such as £
colRRtiganndingsilesindhe.multivale ttrantibady CAMRHSES Akieast eN8wise produce
1mrﬁgblz@0%9ﬁ %?J‘?'n@ c(ﬁ@g s %{QRJXM Odé§m&9%gi%n9ﬂ%%§)h be%ggl‘!%]\‘ﬂ-h]% host cells.

- polypeptide chain(s) comprise two or more variable domains. For
instance, the polypepfide chain(s) may comprise VD1-(XI)n -VD2-(X2)n
-Fe, wherein VD1 is a first variable domain, VD2 is a second variable
domain, Fe is one polypeptide chain of an Fe region, X1 and X2 represent
an amino acid or polypeptide, and nis 0 or 1. For instance, the
polypeptide chain(s) may comprise: VH-CH1-flexible linker-VH-CH1- 38
WO 2007/133290PCT/US2006/062173 Fe region chain; or
VH-CH1-VH-CHI-Fe region chain. The multivalent antibody herein

preferably further comprises at least two (and preferably four) light chain
variable domain nolvvnentidee The miitltivvalent antibodyy hearain mavy for
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5CL domain. Antibody Variants In some embodiments, amino acid

sequence modification(s) of the antibodies described herein are
cRBtesmplatest, For example, it may be desirable to improve thgéamggggﬁ 062173
affinity and/or other biological properties of the antibody. Amino acid
sequence variants of the antibody are prepared by introducing appropriate
nucleotide 10changes into the antibody nucleic acid, or by peptide

re SAPIRSIS: SHER MARCALARS B 0k £ mRler O BIRN N, SO RO
orlfeT PN QLU STIIGnS of desiches Wil g amine acid
pse Uences’srthe an 9b dy. Any combination of eletlon |r?sert|on and
su b%ﬁfﬂtféi’?‘%’?ﬁ%@ %B’%Pr‘fw"aﬁ‘tﬁ%“f‘i}ﬁa’ll porretriet “ﬁ?b*iﬂ%dl)méﬁ‘tﬁérﬁﬁa?wdm& heavy
chagongtrici:pdssessesithadesie ticharacteridiéscahecaminio eighed from Kabat ef al,
supalfer ations-iRaychenntnosyesd iBHenstbiaehantibady.aming RGCishreciated that constant
160§§&H§%Q0%éu%gmgeéh@trﬁ?ﬂH&QQQnﬁlmqgﬁ JEM %%ef% %t@%QJI%Yam regions, and that

1dentlf|cat|on of cbert in rggdues r regions o{ the ank S\ g
such constant éﬂl()n‘i ¢ optlamed from any RumAanor aggm: sgfcms Hv cfone derived from the variable
preferrediocations for mutagenesis S calie anine scann

dorpinfalye ﬁ’é@i%‘magab(é%ﬁb@&%? TG REMUSHe Wl ?kif@’ggj)g%l glfegher animal
speP 4ol 081d085cdHmresH e Bitud .ot rogiproftarget aesidigsschre idertifidd the
deff@uign,oc harged residiyes suchasargd aspn his a iysianc-ghd)iand, iaplasedierived from

hunbaﬁ aa%utml@rs REgANYEMChAIR].2MIPR 2RI 4 AMQshRielgrablY AlBRRG.Q i o

%%ng 4 ac|c}l %H;e interaction of the amino acids with antigen.

e ani focations demonstrating functional 20sensitivity to the
su bﬁﬁﬁt%ﬁ@%éﬁ’%“f’&ﬁ%@%’f?ﬁﬁﬂcﬁ'i?&‘i AGRIRPET D6 tREr VR Fan st Bpditied, for
exafgricteswitty ok SulvstinstioneThtrs hvwhildahe- siklifdr irodudintemeamimdice of
horGidoS AR ca atiatiands predetesmined; thematiine ©f thewautationger .., Proc.
NaBCged: Q%Aba%%tgsmmg EQA%?@;HHQ'@1;}%@&@4)6?9\@%9@5{%@%@%% or fragment
Cdﬂ%c ?u nﬂcr 1 QP C%E) CQVV%Q]%S ggdn% % Tc‘n%ani}lzgqg] 2%

I{)I‘P gm muta IHE‘
N coding sccguca ¢ allor pan of the coding
con ucte att onor region an Ejhe exp re

SWH&“&‘ﬁG?fdﬁ%Bﬁﬁ%oéVg%n@éﬁgﬁ“?%r The agied %t%fﬂ?ﬁfy OHEKh & aes are prepared that
havg dirglhere iprsErdans i éldeambreidandsredribosyitiedishmalfuiskonidon.
Antiga)iAgdndength from one residue to polypeptideS containing a hundred

or mﬁ{a;faaidaeaﬂa&walllaaémgaﬁg yenssdnsertions.of single.andm quiRl@antages of

usn%rgrli 9}&9@'}‘1%%99%5& anw #e am%c EFesmllQﬁ‘slnlla (,?Q.IzgnF In%'e%gn%n s al OQ:[SI of r id clearance,

terminal methionyl residue or the antibody fused to a eytotoxic
andﬁ%%Bé‘bﬁd%pr@’ﬁ‘?é?“ﬁ%’ﬂ?&Xail\?a?’lants of the antibody molecule include

the fsio tethe N IOF Betetiiiivgs 6t thersdtibon ) totaede Aeymeis(d efiforally, these
fragARDEREX deraqgoly peptidecwiistvincieas esiBika se rumialfslifecof thewmal of
BicdRdiRQdyhd Bwp]ﬁmmaﬂydamfoamim@@'%y@mﬁ)&memﬁi&om altersiherowever,
me«%rfﬂl{{:r%k\g YGosY 'S‘J'@Qdﬁ’%gﬁmc%f &P%C%REB%%@?&% (51 ﬁléeﬁma‘%d a%%odg fragmens can

ng one or more carbohydrate mojeties found in the anti
ol %aﬁéi’ned‘;%%‘@ GF MHOTEdIyedsyTatiGh SHaE thit BfFéer?btdh‘Pé§1e’r§%aﬁ%"tﬁ’é°“ms o e rgrmerss
Aol Bl Chreosy st Brpaypeptiies s tprealisaitse pivinkesergively, Fab-SH
fradintinked biNHirkle chrefets tontliecalitachmeent bf Shthé carbaliydrgatemoigtite et al.,
Bidhesidechairofan asparagine sesidvt: Eﬂ@)%@ﬁ@ﬁm%%ﬁh@ Be®S isolated directly from
1cc&§&§gﬁg$&%&$ cﬁﬁﬂg%ﬁqum%rﬁ%ﬁgn&m Eﬁé}&g@?,ﬂ\lyﬁlg i % £§ c%mgr%ml DSy rage receptor

exce}ptﬁ)rahne ar the recggn\trlon S (%1 ences far enzym%tlc
ot

i R TS ATV Bt SO T b AL par AT CE g oo
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Human gnitibodies

Hmﬁan anti-OX40%L antibodies of the invention can be constructed by combining Fv clone variable domain
sequence(s) selected from human-derived phage display libraries with known human constant domain sequences(s)
as described above. Altematively, human monoclonal anti-OX40L antibodies of the invention can be made by the

hybridoma method. Homan myeloms and mouse-human hetevomyeloma cell lines for the production of human
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Val; Leo; lle Val WO 2007/133290PCT/US2006/062173 Arg (R) Lys; Gin;
Asn Lys .Asn (N) Gin; His; Asp, Lys; Arg Gin Asp (D) Gin; Asn Gin Cys

(@oSghrARser Gin (Q) Asn; Glu Asn Gin (E) Asp; Gin Asp CUY.{G), 461062173

monoclonal antibodies have been described, for example, by Kozbor J Immunel , 133: 3001 (1984); Brodeur ef al.,
Monoclonal Antibody Production Technigues and Applications, pp. 51-63 (Marcel Dekker, Inc., New York, 1987);
and Boerner ef al., J. Immunol,, 147; 86 (1991).

It is now possible to produce trapsgenic animals (e.g. mice) that are capable, upon immunization, of
producing a fifll repertoire of iman antibodies n the absence of endogenous immunoglobulin production. For
example, it has been described that the homozygous deletion of the antibody heavy-chain joining region (JH) gene in
chimeric and germ-line mutant mice results in complete inhibition of endogenous antibody production. Transfer of
the buman germ-line immunoglobulin gene array in such germ-line mutant mice will result in the production of
human antibodies upon antigen challenge. See, ¢.g., Jakobovits ef al., Proc. Natl. Acad. Sci USA, 9% 2551 (1993);
Jakobovits e al., Narure, 362: 255 (1993); Bruggermann ef al., Year in lmmunol, 7: 33 (1993),

CGene shuffling can also be used to derive human antibodies from non-human, e.g. rodent, antibodies, where
the human antibody has similar affinities and specificities to the starting non-human antibody. According to this
method, which is also called "epitope imprinting”, either the heavy or light chain variable region of a non-human
antibody fragment obtained by phage display teckniques as described above is replaced with a repertoire of human V
domain genes, creating a population of non-human chain/human chain soFv or Fab chimeras. Selection with antigen
results in isolation of a non-human chain/buman chain chimeric scFv or Fab wherein the human chain restores the
antigen binding site destroyed upon removal of the corresponding non-human chain in the primary phage display
clone, Le. the epitope govefns (imprints) the choice of the human chain partner, When the process s repeated in
order to replace the remaining non-human chain, a human antibody is obtaned (see PCT WO 93/06213 published
April 1, 1993). Unlike raditional humanization of non-human antibodies by CDR grafiing, this technique provides
completely human antibodies, which have no FR or CDR residues of non-human origin.

Bispecific Antibodies _

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding
specificities for at least two different antigens. In the present case, one of the binding specificities is for OX40L and
the other is for any other antigen. Exemplary bispecific antibodies may bind to two different epitopes of the OX40L
protein. Bispecific antibodies may also be used o localize cytotoxic agents to cells which express OX40L. These
antibodies possess an OX40L-binding arm and an arm which binds the cylotoxic agent {e.g. saporin, anti-interferon-
o, vinca alkaloid, ricin A chain, methotrexate or radioactive isotope hapten). Bispecific antibodies can be prepared as
full length antibodies or antibody fragments (e.g. F(ab"), bispecific antibodies).

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production of
bispecific antibodies is based on the co-expression of two immunoglobulin heavy chain-light chain pairs, where the
two heavy chaing have different specificities (Milstein and Cuello, Nature, 305: 537 (1983)). Because of the random
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce & potential mixture of
10 different antibody molecules, of which only one has the correct bispecific structure. The purification of the

correct molecule, which is usually dene by affinity chromatography steps, is rather cumbersome, and the product

_ vields are low. Stmilar procedures are disclosed n WO 93/08829 published May 13, 1993, and in Traunecker ef af.,

EMBOJ, 106: 3655 (1991).
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Ala Ala His (H) Asn; Gin; Lys; Arg Arg lle (1) Lou.; Val; Met; Ala; Phe;
Norleucine Len Lou (L) Norleucine; lle; Val; Met; Ala; Phe lle Lys (K) Ar<2;

Gii Asmbggdet (M) Leu; Phe; lle Len Phe (F) Tieu; Val; lle; fda;ikyhobMs2173
Pro (P) Ala Ala Ser (S)

According to & different and more preferred approach, antibody variable domains with the desired binding
specificities (antibody-antigen combining sites) are fused to immunoglobulin consiant domain sequences. The fusion
preferably is with an immunoglobulin heavy chain constant domain, comprising at Icast part of the hinge, CH2, and
CH3 regions. It is preferred to have the first heavy-chain constant region (CH1), containing the site necessary for
hight chain hinding, present in at least one of the fusions. DNAs encoding the immunoglobulin heavy chain fusions
and, if desired, the immunoglobulin light chain, are inserted into separate expression vectors, and are co-transfected
into a suitable host organigm. This provides for great flexibility in adjusting the mutual proportions of the three
polypeptide fragments in embodiments when unequal ratios of the three polypeptide chains used in the construction
provide the optimum yields. It is, however, possible to insert the coding sequences for two or all three polypeptide
chains in one expression vector when the expression of af least two polypeptide chains in equal ratios results in high
yields or when the ratios are of no particular sigrificance.

In.a preferred embodiment of this approach, the bispecific antibodies are composed of a hybrid
immuneglobulin heavy chain with a first binding specificity in one arm, and a hybrid immunoglobulin heavy chain-
light chain pair (providing a second tinding specificity) in the other arm. Tt was found that this asymmetric structure
facilitates the separation of the desired bispecific compound Fom unwanted immunoglobulin chain combinations, as
the presence of an immmnoglobuiin light chain in only cne half of the bispecific molecule provides for a facile way of
separation, Thig approach is disclosed in WO 94/04690. For further details of generating bispecific antibodies see,
for example, Suresh er al., Methods in Enzymology, 121:210 (1986).

Agcording to another approach, the interface between a pair of antibody molecules can be engineered o
maximize the percentage of helerodimers which are recovered from recombinant cell culture, The preferred interface
comprises at least a part of the Cy3 doinain of an antibody constant domain, In this method, one or more smali
amine acid side chains from the interface of the first antibody molecule are replaced with larger side chaing {e.g.
tyrosine or tryplophan), Compensatory "cavities" of identical or similar size 10 the large side chain(s) are created on
the interface of the second antibody molecule by replacing large amino acid side chains with smaller ones (e.g.
alaning or threonine). This provides a mechanism for increasing the yield of the heterodimer over other unwanted
end-products such as homodimers.

Bispecific anitbodies include cross-iinked or "heteroconjugate” antibodies. For examiple, one of the
antibodies in the heteroconjugate can be coupled to avidin, the other to biotin. Such antibodies have, for example,
been proposed to target immune system cells to unwanted cells (TS Patent No. 4,676,980), and for treatment of HIV
infection (WO 91/60360, WO 92/00373, and EP 03089). Heteroconjugate antibodies may be made using any
convenient cross-linking methods. Suitable cross-linking agents are well known in the azt, and are disclosed in US
Patent No. 4,676,980, along with a number of cross-linking techniques.

Téchniques for generating bispecific antibodies from antibody fragments have also been described in the
literature. For example, bispecific antibodies can be prepared using chemical lirkage. Brennan ef al., Science, 229:
81 (1985} describe a procedure wherein intact aniibodies are proteolyticaily cleaved to generate F{ah'), fragments,
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to stabilize vicinal
dithiols and prevent imtermolecular disulfide formation. The Fab' fragments generated are then converted to
thionitrobenzoate (TNB) derivatives. One of the Fab"TNB derivatives s then reconverted to the Fab'-thiol by
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neslificationsn the biological properties of the antibody arc agmggam%%nm

by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of
the substitution, for example, as a sheet or helical conformation, (b) the

1cdgaﬁﬁgﬁﬂp&Q&g{%r%m%}éanwt G%;@@%%%ﬁﬁ%ﬁ?%ﬁ%@ %% f%lct gt’hf(:)lch(a%’)mﬁ R‘IL'{L%H‘\G to form
Ehe%]lcsggg ‘1ci9n%b%gafith':\L?stuE%lll al?n%%ggsl nl%vt{i%es({duesc g‘:’[ ed asl\e{flz 1% f(l)?%? greo u'esiznlllobilizali m of

ba%eéson common Sia-chain Bropartise! (1) KydonreBic honatwins: ono
“iet; ala, val, lea, (2) neutral hydrophilic: Cys, Ser, Tin, Asn, Gin; (3)

aCidRECaEp{Ogliﬁ,S n_@@gibagd@hdﬂggdyggcapg;of Fab'-SH fragments from E. coli, which can be
chemically coupled to form bispecific antibodies. Shalaby ef al, J. Exp. Med , 175: 217-225 (1992) describe the
production of a fully humanized bispecific antibody F(ab'): molecule. Each Fab' fragment was separately secreted
from &. coli and subjected to directed chemical coupling in vifre to form the bispecific antibody. The bispecific
antibody thus formed was able to bind to cells overexpressing the HER2 receptor and normal human T cells, as well
as trigger the lytic am;ivily of human cytotoxic lymphocytes against human breast tumor targets.

Various technigues for making and isolating bispecific antibody fragments directly from recombinant cell
culture have also been described. For example, bispecific antibodies have been produced using leucine zippers.
Kostelny et al., J Immunol., 148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins
were linked to the Fab' portions of two different antibodies by gene fusion. The antibody homodimers were reduced
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers, This method can also
be utilized for the production of antibody hotnodimers. The "diabody" technology described by Hollinger et al.,
Proc. Nail. Acad. Sct. US4, 90:6444-6448 (1993) has provided an alternative mechanism for making bispecitic
antibody fragments. The fragments comprise a heavy-chain variable domain (VH} connected to a light-chain
variable domain (VL) by a linker which is too short to allow pairing between the two domains on the same chain.
Accordingly, the VH and VL domains of one fragment are forced fo pair with the complementary VL and VH
domains of another fragment, thereby forming two antigen«bipd ing sites. Another sﬁate gy for making bispecific
antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported. See Gruber ef al, J. Immunal.
152:5368 (1994).

Antibodies with more than two valencies are contemiplated. For example, trispecific antibodies can be
prepared. Tutt ef al. J. Immunol 147; 60 (1991).

Muitivalent Antibodies

a2

A multivalent antibody may be internalized (and/or catebolized) faster than a bivalent antibody by a cell
expressing an antigen to which the antibodies bind. The antibodics of the present invention can be multivalent
antibodies (which are other than of the IgM class} with three or more aniigen binding sites (e.g. tetravalent
antibodies), which can be readily produced by recombinant expression of nucleic acid encoding the polypeptide
chains of the antibody. The multivalent antibody can comprise a dimerizetion domain and three or more antigen
binding sites. The preferred dimerization domain comprises {or consists of) an Fe region or a hinge region, In this
scenario, the antibody will comprise an Fo region and three or more antigen binding sites amino-terminal to the Fe
region. The preferred multivalent antibody herein comprises (or consists of) three to about eight, but preferably four,
antigen binding sites. The multivalent antibody comprises at least one polypeptide chain (and preferably two
polypeptide chains), wherein the pelypeptide chain(s) comprise two or more variable domains. For instance, the
polypeptide chain{s) may comprise VD1-(X1)n -VD2-(X2)n -Fc, wherein VD1 is a first variable domain, VD2 is a
second variable domain, Fc is one polypeptide chain of an Fe region, X1 and X2 represent an amino acid or
polypeptide, and nis 0 or 1. For instance, the polypeptide chain(s) may comprise: VH-CH!-flexible linker-VE-CH1-
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(5) residues that influence chain orientation: gly, pro; and (6) aromatic: trp,
tyr, phe. WO 2007/133290PCPUS2006/062173 Non-conservative
swiestifstigngowill entail exchanging a member of one of these ¢lasges,iQf 62173
another class. One type of substitutional variant involves substituting

one or more laypervariable region residues of a parent antibody (e.g. a
humanized or human antibody). Generally, the resulting variant(s)
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Antibodies with increased half lives and improved binding to the neonatal
Fe receptor (R.:12n), which is responsible for the transfer of maternal
IgGs to the fetus (Guyer et al., J. Immunol. 117:587(1976) and Kim et al.,
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Fe region amino acid sequences and increased or decreased Clqg binding
capability arc described in US patent No. 6,194,551B1, W099/51642. The
cRptenfs Qkihpse patent publications are specifically incorporated heieiner173
by reference. See, also, Idusogie et al J. bninunol. 164: 4178-4184

(2000). Antibody Derivatives 5The antibodies of the present invention can

be further modified to contain additional nonproteinaceous moieties that
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seagiyRsalpy Bpllepriagih s iorcarb ok thysetihs sencoiektrat}epolyieinylinked glycosylation
sitegtl COlGldpahyviny h py teotigio e p alyiian Sfdioxeianegnpe] ymk 3 Bt XaN, threonine
res@ibyieneimalcic anbydeide al@&ogpewr@%ammﬂ%%% (either

homﬁpocyl{n §b05 r(fa()qugggs 019 P(p 1(¥ 1011 rt?g carP extr n OI’ %OIX () a}teled For example,

one 0 ylene g ene omo O
antig %‘}“35 FaByi %"?féf %&méfgié‘%ﬁﬁ étﬁléi%%fae 88‘;3 IW@F% ]86 K}&&%i?ﬁ}?ﬁfé&“bﬁw@ are
desgebe R SNYPONAARYI HICSHOT, BratlenhiktSred SHES G614 PURAIHIfame Hakko Kogyo Co.,
Lidylyecobgtopithaldelimge may! fiave:actvaritage siinhmanoigatur ingdae 1 RSegior of the
iSRRI R-Walen Thepoimes, Raynbe of any.melaswlanweights @nﬁlmaxéf al

Ani*ﬁa%c@crsa&ﬂﬁlha?%aglrogy QO%Q?G%@?LHI? t euorl?ul%%rcc CP %{‘yc%c'; lggr?’ lgl.h 1%d10tno t C antlbody are
var d If more than one ‘:ymers are atta

ma
R RS
congFpEnHFBYitiers aiEel feroalrivativathon e tin isecaierdrmivie Gcb alseldSaR05/0123546
(Urconsidérationgsinchddingebutenetdimitettdolythelpasticular properties or
functions.eftheiantinedy teibeninprovedscvhethesithe.antibg g%\ﬁ@ﬂ%@é WS cture
aﬁa\é\{ 411 Poethld%guéﬂurg 2“:?(@ Eﬁ’tﬁ)}yc u gﬁ%ﬁ QQ%L'P ﬁ@ p olxyc(a @%C%t ?u n%‘a%;? p c% aﬁ% the Fe region

; ntibodies with desired properties 20The antibodies of the resen

HVENtION cas Be CRaTaEt é"r’i%%&%?‘i‘??é FRHY ST f&ﬁ%%i%%i%"réﬂ?&&é‘% KAge'e
SUOHBIEGicAPTEEGHS DY vatiods‘asSsys rasFiA T a ol reddivie Examples of
pubdmbodirhents, ‘drtibodied aréfcharddierizedfarianindrie: OB nI0Fe 16f NG 000/61739;
wdQiONdk;, Ueduetionsonbiccking 0hOX4Qboastivatinnureduotion 08; Us 2004/0110704:
Us BIRSKING &f. QXA AR¥RsHeammeleculan signaing,, r%%ﬁ?@s%s?'%%@smims

Wog[}(g)ﬁ)%élp’?g? C(ﬁg.torl gt(izt{vﬂ tﬁ/lgp Bzigd%%tl o OrKBIPCkm ?‘?'gg( (8%%%%%6%(6%6 }t?gyenﬂ 87: 014

ream molecular signafin fionor B
<”0%)(E@fzﬂaﬁd’/dnb%eﬁd@eqﬁﬁnfﬁ%@ﬁ%%ﬁww% %ﬂﬁé&aﬂ% EHPp/gsilicient in protein
fucpptapentiorkof ah Ammiing distrdier. (893 asthrasallErgicAtpinitis] SSHopIt 57108 A1,
PreflgIMatitiso Multiple scler0sis: G ViH ks as8y stemis, U pus: fIVHIeMAtEBUK)Y such as alpha-
LeAndlarireatment AaRGQL RISV '&fm_afswﬁ%%@é%%'%@&wm%%%4 (2004Y).

exprfes on an or. actlv?/% suc S anreased OX4OL ression and/or

activity er{))u‘r’afnén BRTiBOATES EaRBe iR charse ae‘ﬁ"é& 54 CE g mino cid
mS‘ffagé%’sygﬁw EN ARG P AGE ke nsnérﬁﬁﬁaiegéﬁﬁaeﬁaﬁ@ﬁf@hﬁ?ﬁe%mmal
muggrabysiscnérihd erraturindesizaexeiudichehighs predsuretigpiickd. Conservative substitutions
are Ghremategeaphys30( R h rPass:spesiiamelry | fiQpheXGRANGER result n change in
bioSBEAMAtegr AR ANIRARAINIGESHA minated n&%&ﬁ@w SIRENIMERE.QL NG s furthes

de mveﬂjtlpn ‘the.antibodies prod ced herei in ar zed for their blologlcal

SClle ]N” m reference 1o ammo' acid ¢ dS m?ﬁ C 1.106[«2 ﬁ/ DTO L?.C SCre

activity. In some embodiments, the Bntibodies of t Sestifvention are
tested for their antigen binding activity. The antigen blndlng assays that

Tabgré known in the art and can be used herein include without limitation any

d”-ec 1t g Nno-ASeaAVe ||c~|nr1 fnt‘hnlnllnc St Ir‘h S \I\I
+-o-Ccom ||uu|.u. e uulun rgaooTty

blots], fadigimmunioassays, ELISA, ‘ m(;;slmked 35|mmunosog13§f{ﬁ
assayiia sgndwich vmmrmassays ImmUunRoprecipitation as3ays,
fluorescent inununoassays, and protein A immunoassays. llfustrative
antigen binding assay are provided beldW in the Examples section. In
some embodiments, the invention provides anti-OX40OL monoclonal
antibodies that compete with antibody 8E12 and/or 13G5 antibody for
binding to OX40L. Such competitor antibodies include antibodies that 43
WO 2007/133290PCT/US2006/062173
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recognize an OX40L epitope that is the same as or overlaps with the
0X40L epitope recognized by antibody 8E12 and/or 13(35. Such
CRIGR&IRL;3fibodies can be obtained by screening anti-OX4Q ,
hybridoma supernatants for binding to immobilized OX4O0L in %é?ﬁ%se%?ﬂ%mm
with labeled 8E12 and/or 13G5 antibody. A hybridoma supernatant
containing competitor antibody will reduce the amount of bound, labeled

antlb 1, . thth ;,,i t:,..,\ S..b; Ehindina-mivtiire. as
A Lys, Gl
~*

StRjECt-Compettion-opiRaNgbxttre-as
comparéd to the amount o ‘ﬁound, labeled antibOdy detected i a control
bindingsmiture cotaifingirdlevant (or no) antibody. Any of the
ComRULERY DIdiTgEsggys described-hereinrare-stitable-foryge-in-the
foredaing procedure, Anti-OX40L antibodies of the invention
possessiffg the propértiés described herein can be obtained|t$yrscreening
anti-OXFRL hybridgma;fones forthe desired properties by any;
convenient methgd. For example, if an 10anti-OX40|. monoclonal
antibody tHat block&Brdibes not block the binding of 0X40 rédeptor to
OX4Qtvggesired, Ae candidate antibody can be tested in g Ripding
etition-assay-such-as-a-competitive-binding ELISA, wherein plate
welld Are Soated WHROX: I “4hd a solution of antibody in dri*Excess of
0X4(0 ¥eGeptor is IJaWré’di;OMGMw coated plates, and bound andfibody 1S
detected enzymati®adhNasscishntacting the bound antibody yjth
HRPCdHjtgated drﬁ‘éjﬁi@aﬂwgﬁdvbr biolinylated anti-lg antibadi? and
dev ngr@lg)lne HHK}‘Q:’(@HE TEAction:;e:2 by devetoping-ptat DA‘_{‘{?'th
streptavidin-HRP land/or hydrogen peroxide and detecting the HRP color
reactioli BY'spectidpidisnitry at 490 inn with an ELISA platd-feader.

If anfamEi X420 Bignedyihalnhibity OX40LT activation s yegjred; the
Candj_da_t_e_anfihnhy can.bhe Tpring an assay that detects QX401 pathwav
signalifd Br x40 pithway signalling, such as an NFKB sigridliig assay.
Such sssays are kmgwn in the art. 200ther Functional assaysio

detef %tn%’l Capacity of anti-OX40L antibodies.are known in
the arI,%@?ne of Whidh Sre exemplified herein.  In some eniBodiments,
the présént inventity; ddntemplates altered antibodies that posgess some
but nat '{, ffeeto Hﬁ“ggr“ “which-make--a-desired candidalggégpmany__
applications in wh ich t e’f%lf%?e of the antibody in vivo is important yet
certaitiefiector fu[iﬁﬂéﬁs ¥sudheas complement and ADCC) ateu

3

SKECTR 25certain-embodiments, the Fe activities of

Compotnﬂnn assa)

unnecessary-or d
CCSoary Orutite

the produced immunoglobulin are measured to ensure that only the

desited Brojattias drs thiriialerdd! tivrties aribrerindive eyrmohddpy selecting
subgigiaysticadiTyestofidadiad toiodhfirm theredu ction/depletioneh@Gtide backbone in the
arcadbi AHOHADG 6, actvities, kKar, s@éﬁiﬁﬂﬁﬂ@aaﬁ@nf@ﬁﬁ@&@ﬂi‘ﬁﬁé@lﬁ{%ﬂ%@%ﬁﬁy of the
molé_%ﬁﬁ Q@n@%ﬂ;@“@t@g’ EQ ﬁ@ﬁnﬂﬁ%ﬁhﬁ@izlﬁé%h%t'!%%g}éd 8&%’5&? 1|'§s_i h@g allpc%l(rb(%@ &% aroups
baséélg)elyolqr%érg%féa%g agtwgty), but retains FeRn binding ability. The primary

cells for mediatin IAB(%&'NK cells, express FcyRIIl only, whereas

monocytes' ERPFELS SO PERIM Ry R?afH ‘FejRIN. FeR expression on

hematopojefic. cellR is,sumrearized i Taplg,3 on page 464 of Ravetch and

Kinet, Annu. Rev. Immunol 9:457-92 (1991). An example of an in vitro

assay to aSsexEABIQM:activity of a molecule of interest is described in US

Patent No4 gsqco 3;@?302_?,821,337. Useful effector cells for such assays

include peglpff'uerall1 BIGGd Thononuclear cells (PBMC) and Natural Killer

(NK) cells(sAtemativelynanadditionaliyiADG Gradtivity of the molecule of

interest may be assessed in vivo, e.g., in a animal model such as that

disclosed i?{ IBEINNER BFAPPNAS (USA) 95:652-656 (1998). Cl q binding

assays may also be carried out to confirm that the antibody is unable to

bind Clg and hence lacks CDC activity?To assess complement activation,

a CDC assay, e.g. as described in Gazzano-Santoro et al., J. Immunol.

Methods 202:163 (1996), may be performed. FcRn binding and in vivo

clearance/half life determinations can also be performed using methods

known in the art. WO 2007/133290PCT/US2006/062173 In some

embodiments, theinvenhon provides altered antibodies that possess

increased effector functions andior increased half-life. Vectors, Host Cells
and Recombinant Maethnde Eor recombinant nrodiiction of an antibndys of
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regions can be obtained from any human or animal species. a. Generating
antibodies using prokaryotic host cells: i. Vector Construction

Redysslegtige sequences encoding polypeptide components }E’gzoe(ﬂ 2173
antibody of the invention can be 15o0btained using standard rec inan
techniques. Desired polynucleotide sequences may be isolated and
sequenced from antibody producing cells such as hybridoma cells.

Altemﬁt&{&l}{vﬂ%y%ﬁlgt%tﬁg@ﬁl 9&5&1‘8%1%@1‘}@%%%%9@%' r% nHPclzqeuO{, Iaqs =; for (h‘i()‘lhcr class.

syn Sglzer S{}@%@(}Eﬁthnlglues Onc obtaLned se uences encoding t
ypeptides are insared inte s Tecombant Vel 1%%3B?éld8}€lr§ﬁﬂ%§ﬁﬂb“ ofa
P““&hﬁ“&%‘&ﬁ’fé"s&|ﬁ81ﬁ&3é?6f66‘61f§1 HERAUC | EEtads i prokapotieto st pdpyurher
devleptorsitiide arenavaifdbiesntbknovia ithetaticcanbeiisedfon thech they are generated.
A cpuiipeseef ifepresentinventionoseleciomaf:an.20aPRIARHBLE VRGNl 0y

BridigeRendmainly.andhe:size.of the. ?H&L%&%ﬁ{%&% beinserted o the . 1 cbstuions
V ctor@lnd thbe doargcular hogt Cell tf tra formed with the vector. Eac
¢s thus gencrale sye

HeeCor contains Vanous compon & em%n TRGTOR HESEREYR as fustons i he gone 1
PO iCRORET RS B?%Fh@?é i%?é@@t%amyﬁﬁﬁwua@ Bty biological
actijily comipetiti Hymtithsthecpdntitutdr hostecelldmihiohiitrelsisesy Theragototes for

modtOmipenents: generatyinelude. et are-net dnateteimHan. a8 R 8hn residues conributin g
sigFBRNaRtoR;@ SelaEHo m{a@grmyg&@@d@mm%%rbéb%%%% 5&@9&% I fsmucture of
the :g%ge%)dr;?bscgggil} qtlél?c{?:gi?ﬁftc%%acetggtoslg%gclég 1 1ugn1e ¢ aCI 25|nsert ahn

transcription termination sequence hgenaral] Va:smlol1 Ftgyd contact residues and
nele BT Feph e febﬁh%f%@ﬁeféﬂeﬁg %ﬁiﬁﬁlé?@ﬁé?“\‘?@@‘f%ﬁ‘%pé)@ié@ﬁ
variggiisatitsietsdithethiechd sedselh aretised irsconitectidnddviththesedwosisdi et superior
prope@Ri0r ardinanily-cariesayephcationsier aswelkassmatking sequences

whigh &g £anakls of aasgeﬁ;@l agzm%géamcs@%ﬁmma@ ﬁmﬁ%&@%&@é\% a variety of

met o I’&X% B k?é al;t %(lzlscl,s &y saf”é{ ¢ Il;ujfggg(ggnlﬂ%(ﬂg BE 51%1}2 1 ¢ ng%QE%UICG (in the case
derived from an E. coli S eC|es 2 contains’'genes 66 odin ng

ofngf %%ﬂﬁlflmﬁ%ﬁ*jnaﬁa%eﬁ%fa%rﬁﬁ@ﬂ@ﬁ@ff%@éﬁ@t&&h@@%ﬁ?&%ﬂ@ﬁ%@<@a§§ydnec%ed
mul?ﬁ@&ﬁ% HoR ierasnivigrorbmstormudzemits opBRBA2 pitsdé rivatives, ror-otther version of
the pmitedpial plasmids or bacteriophage may also contain, or be modified to

co ntﬁlﬂy RrQROkSr s Whish-can pﬁnHl%%gnpy aMﬁ ohial 9 oLt Iz%gﬂ)rt%% the

1mm%%1(tpg1§§u§llno 901?/{)6%0 (%99 Pc%%\?@ rOt Ilgl%b Exaerlrc]i |§S lpcrp 10§§z§12ngeﬂzv%tcsll¥£ion variant may
used for exfpressmn of particular ant ‘O ies are described in det

comPSERPBFALC 15287 BRITKT Ki8: BIBAY: 257 5 AT Shagin epsrisine an amino acid
modiatalriT rapidirantPeontorcedusiTses e adudonpatibléivithythee.

n afyoskrr eridohgahismicambedsetias dr ansfonmingwesienin GeRMEsHGiments, an
dmwmg@@@ena@&t&ﬂﬁwu%ﬁm%y Q%Eﬁ{é%{?&@%é u@h%&gwaﬂémo L &Y pe
couggplem LlEﬁ%%d{‘ mal%%gf*% Ir Q, ge(? '[O‘E;VMR}CV E(:% encsks)zeetlélunesu g%)args?lgx che)rsggle

o usceftl le_ host cells such as cull’t L E392

3o %fz%@réﬁefﬁf@%bﬁ*}%ﬁfﬁm THE SRS FBEtOF BFtffarle: 1 s thougl
"hat GRR IR e mipiisen tvd o sinsréapriovioraricistiond tiairsiten cutling or diminished)
Clogadhohtie Polypeptidepeaip Onents: /AQPOMOte kdSaniuatranclated 2. See also
Duntegs!atery seguence jonaiedk 1 DSIPRAITNGD ) 46k Ac6isiEanthalynedy @39&3%094/293 51

con&msaﬁépaaﬁggmm &f%}l% ters/hmicaly fallintg ﬁ%?'ﬁﬁ%@% i %%m%?) describe

i OQ C Vg}?@r]?t%ﬂ\]/ﬂ?ﬂ!}gddum le p%omoter (I!Sf ap rOUF‘]Oter atflnltlates Incre

Vels B transChplion ot THe QS BARYE s S APEPIR S BB HE QY cations are
spectifalgRORIH E‘dﬂHPé f@&ﬁaiﬁoﬁﬁeea@o tﬁ@ﬁ?éﬁ‘é Ne8idr sttty 1as604 (2001).
Antigsbrenitior@echamgéiies terriperatdignding loAldargeniiimbenof (FrBMGERES is responsible
for theengnized.dya: varetnofpoiential-nhosi cellsare WQQT’KWQndT 08 et al., J. Immuno,

24: 2%!%?’ L 9%@5 &%% S%%I@QXI ﬁ%}?&i gp&?)' Stlr%sc an[t\ltmd?cg ggnqll:l)g &1 ?C Teg on with

e 01gm0m Ugﬁet%f{ O ael'g hig, lrg’gv{l)ggb § E’)r%EEOter from the Souree
Festriction enzyma digestich ahd InSaHing the r?%8?a?§ﬁ%o¢ﬂ6‘f‘é‘?“§%‘éﬁf@ﬂ%@"h altered
into the vector of the invention. Both th&native promoter sequence and
many heterologous promoters may be used to direct amplification 10
and/or expression of the target genes. In some embodiments,
heterologous promoters are utilized, as they generally permit greater
transcription and higher yields of expressed target gene as compared to
the native target polypeptide promoter. Promoters suitable for use with

prokaryotic hosts include the PhoA promoter, the fi-galactamase and
lartnece nromoter cvveteme a thvntonhan (fin)l nromoter ovetem and hyvbhrid
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suitable as well. Their nucleotide sequences have been published,

thereby enabling a skilled worker operably to ligate them to cistrons
eﬁqud'ﬁlglgggggarget light and heavy chains (Siebenlist et al. (1 Q)Ug: 6“}62173
20: 269) using linkers or adaptors to supply any required restrlc ion s

In one aspect of the invention, each cistron within the recombinant vector
comprises a secretion signal 20sequence component that directs

Fo E{Qﬂﬁl%%'%Q&EQ%%H&%&%%E&P&'XJ%%QQQ %%q%%&) §§ Qﬁfm?wg’]@ cs*cu!»cd in US patent No.
B L C LEC SO S G I A
&3 part of the target polypeptids DNA that & RE BRI REs thRcage ! hetein by
“&F‘Wé"sﬁrﬁ‘lml%’eliﬂé’ﬁbéf §éi’e€’fé7€1”f6rlfﬁe‘*bﬁrf)@§é28?%ls invention should be
AngivebtRetigirecognized and processed (i.e. cleaved by a signal peptidase)

Thythetbostaitcdanprakanatic hest calisdhatl dnalierced Rigs: @Rthcesus moictics that
am%%ﬁ %‘?ll‘ibﬁ 159191"}@3!&§§ QUeRee %’1@@}%% tﬁ{&ﬂ%&@;@{%@g oy %eBQJ‘XP ?@ q%nse’ ;[Q%ody are
Wate%nlu 1% g%g%gg Tilflnk?sgltgged Py o?wa? l;glugl <) Icl:nsrl nc? Seiuegggl limited t

Fexample. rom the ¢ COnSisting SF the Hikaliha rted 1o,
Dol B LS P NEES | Y B HUAT B S ARSPOEHANTE (5 KRose. deirar
polieaderiseiichmIB P hoE RelB pOmpAland M By 13 @neoembohtrmemta@fdmydndc
cofblyRatigiydhecsighalisequanessmus et hotipistions.af he-xpHassiay:
pyﬁ%ﬁ%@ﬂo@f&%@ﬂb @!%ﬁhx%ﬁ%yﬁ%%ﬁ/é?ﬁ N&E&@E‘lﬁ&@eﬁ%@}fﬁ%ﬁ’éﬁ%@!%E/Qﬁﬁ&% txide co-

acco to the Invention ca

po%%%u r?n l:%té!c aw& E;I%ls CI(JS?O eeho céﬂn éraé1 ore GSLE RS regtfifgene siveol
pr %@15?@%8%@’8%@ YERSES ﬁ@ﬁé‘l@@t&fﬂ"@ﬁ&‘é@ Wfﬁﬁ‘lhé’dl’:ﬂ”’é‘iﬁtf%ﬁm?h”tﬁa’tﬂay be of any

mopestyarecighintoho gl dbbirclighe srreihvealy ehainsartrexpressedcdoldedmibaly may vary,
andeissemblad-Hoptonma:furctienal, mmunegieluins: withintheeViaplaghher:, the number

anc@?@ﬁé@ﬁ@@h@g @ég@&e@gwat%ugn &Q%J%%n%@@hpégdgqp%ﬁ%&%@@ lﬁﬁﬁ&ng but not limited
‘o, %gnd tlo 1S that are f vorabl flor disu éﬁ% bond fo tlon ther

‘iCLI. 10 perties or fiinctions of the antibo im )rovc sther }hc anti 3/ de vatlvcmll be used
pe nuttlg% é)er O Ing and assem resée protein su(bt‘ﬁn

i aﬁ’?‘&ﬁ%}(’é B IA BN 159:203 (1995) 35Prokaryot|c host cells
Scrgeiegoler foriledisredbifgantivodies of the invention include Archaebacteri a
and Bubsaitietia pSchasGranlenegaiive: ot tiaiopasit e sRegarisSmssoperties and

bzogé@m&%m Bﬂ%ﬂdhm&tﬁ igsinclugle.Esehekic e@nggdgn exs; &%Ew@&%' Uhﬁ?acgemed for any
one Of 1 gl%t(lyl 1’1(!‘:' tte@&gee(l]a éup{n? gr%qoc@ o of 8}%?0% zize 1Sv (temgllla uB%g E)li*l oc xmc of OX40L

Sal mone lat hlmurlum erratia mart:escans
R E R BB A TEHEETIA DPPAFACORANE TRIGAR WP ducton or blocking of OXdo
reczt»}wmslz%P@GF%@S%@@fa@@2@@1@Wb@@%@?ﬂ@é@ne@&%h@@a@é@w _
mulisedzativongtenmbodimentybrcaliicelisarenusedsasdiosts damtharaye mians, awpic
derEXANPIES: OfFo: 601 SHRINS b@ﬁ&%&@t@&ﬂé&%&k&%@@&& %%QQ&HJ%&%QOH ofa

dm&%&'%&%%&@l%@ %&4&9 'xg eg\!}é%‘%g ggt?\f _l%(écﬁé%grggsa %ﬁse%{csmoa and/or activity).

Mlcro |o o eposit

derivafivd fﬁaﬂ%%ﬂf?ﬁ&ﬁﬁ%ﬁﬁﬁ%ﬁfrarﬁfﬂg%ﬁédﬁéeﬁaeg8%%@%@1&6%%&%«1 o, N
feﬂ(%ﬁbﬁm)erﬂﬁn% 1%361?6Cl%éﬁﬂsﬁmﬂpmmﬁm@WI%@@M%SKH#RI@U@H@QEWW
(HING), 516896 3b)cQtherstrainsand.derivative sdhereéefssuch as E. coli 294

(AT@@eaﬂ-erﬁ’r@}ﬁﬁleﬁQHf Be ﬁv&@}”f &ZZ@K&EQ&&%@% él@-ﬁg al }c?@&)fbr their biological

éCTIW 391%%!&%0??;1&%%8&19{51@& O %%@QJ&&J E}%{%qu%xa?‘r? eedsfoarFeljrl lynﬁgf?lt{)mdmg aclivity.

hrat1 er i h an Ilmltln%) et ods olr constructlng derlvatlveso any of t
ABove-mentionad bacters HaviRg A&t Ceaabéélﬁeéit%‘@%“é\%“ﬁﬁ’éﬂ}fiﬁ (HfffeoR ppy direct or
O PR SR TR S ‘fﬁ?@%@ﬁﬁ‘b‘f‘é SBASS EHEr DPiotedits 836931 A a0z idinked
imiyaprerbdhy were$salyity’ selecttey appropiatépbacteriataking o immunoassays, and
proﬁﬁnsidﬁﬁaﬂ%hfﬁpliﬁﬁzbimeyq@jcﬁﬁ%lﬁﬁﬁLi@%@yiﬂetﬁ%x%u%é&oﬁ%p%%i%fdﬁr
exanﬂglﬁ‘le E‘ml‘;(%lllmégqﬁet g\'cgﬂ()§ ﬁllm%&ea!tlﬁ é%& ?0% ?‘pona?ant%t% chl Ts compe?é with

when asmids such as

il f&@?ﬂﬁ’%ﬁp A%X%?%P UBEH ta%%ﬁ‘*ﬁ%rysfh% ?é’%ﬂ?&i’h nfy%ﬂ%aﬁvlvﬂ%*ﬁt&gﬂm that
cell should secrete minimal amounts of Proteolytic enzymes, and
additional protease inhibitors may desirably be incorporated in the cell
culture. ii. Antibody Production 15Host cells are transfbnned with the
above-described expression vectors and cultured in conventional nutrient
media modified as appropriate for inducing promoters, selecting
transformants, or amplifying the genes encoding the desired sequences.
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Transformation means introducing DNA into the prokaryotic host so that

the DNA is replicablc, either as an extrachromosomal element Or by
c@,@g‘}%mbintegrant Depending on the host cell used, trang &%H@&sz
is done 20using standard techniques appropriate to such cells. (1

calcium treatment employing calcium chloride is generally used for

bacterial cells that contain substantial cell-wall barriers. Another method

rccggz{i;gqg ?fﬂéﬂ%ﬂﬂﬂc@ﬁ% Qﬁ[esngﬁ?:l){se EPAQS Fﬁ %{1?91” QM(%Q[MX}%E&Q%EQ@ rby antibody 8E12
I

and %]L{S% Lésed |§lelec}£og)onltl bt 0 aryotlc cel qus.e1 to produce _
{ﬁ ypeptides of the mvention §reamero AT ARG ATA KRG A R LRegRges for
bm@ﬁ&é?ﬁl’é“f&‘t"1&&@?@%“@?&@%@%‘?@6‘%&%‘?&@%”"E%‘éfmbl%%dé‘fl@th*tabi@hﬁéﬁla&‘ﬁpmdﬁdn‘i
corfpoluderturiadbrethofy B) plds-nécessary 26mutiigritSuppiéytentsd InBomigect competition
rin@Rbodimenisynihednartianalsocontal n&a@eseﬁ&t@ﬂiﬁg@m& @b&@%@@%e%xmm
wn%%@%%@é&%@ﬂ&%%&@@ %WS?&@&)H}Q’ %ﬁ&g %n‘f%n%eals% gJM‘lQE‘%rﬁQl ggl%vs%lgab]e for use in

Q é)roka 1)(/)01:(';10 cells containing the expression vector. For example
the Toréuoin,
mf)lcmfjn IS added to media for growth of cells expressing ampicillin

resistifitg&teibodikhyf e FeedianPEsipie e rre pistreaikanissin FrRsgaipned by
scTes Ptz Y §ARiE pfvodphatersoiardeslaviay iatsotivebinoly ded sitapptopriitecxample, if an
antiGORENHAt RS I HesCeE-RION6: BfatoBbMIX LY Bt ANCURGESHRIATRENT is desired,

the QMHQQ Hﬂmoﬁy% Mt&ﬂ%ﬁ&ﬁg%}ﬁ )Q&%Q %Qalj”%h QQQQQQJ M\Ipﬁnﬁ&mﬁﬁs;& wherein
Jlate \ne suarsg g(];]a d W m[;l@gi} ne 10 a 50 uotl';)% g?antlgogg ents Seg 8(3{1246 d froth
0

a

X 1 i ot

grou p Consisting of glutathione, eystaine. cystamme, thiog| m“e’ﬂmtls ayered onto the
coa

ﬁﬁl?fé*‘rﬁﬁ‘?ﬁf’&l’%\ﬁﬁlbdﬂhi%?Wé%?“m“a?%@pfr&fa%ﬁ%ﬁ FlsSp celIstires it HRr-
conpagiterfentide suitadlerteoipéradarsse FOhEY oaligiowiis fok8Ranmpleythe. c.c. by
devpreferred-tempetatuie rang es: fitopaaRe ut:-206 abekh SACTIN QR reaction by
spew@j%ﬁ@péwaomn%p%h%é@Lﬁ@@hgyk@i C, even more preferably at about
SOCIt-zll-rD %PBE&BE t1gn }a‘t pLhX(B&(ﬂp th%';ugg f I% %?e Cﬁ%%lélig én%%(%}p (c)a!illtbe testing

9, depending 35mainly on the host organism.
an ﬁ?@f@éﬁ??‘f?&ﬁ@bBﬂ{“%“%“t@ﬂ%Bitefxﬁ W%&?@%F@fé‘fﬁb‘lﬁ/a%&ﬁ figyaling assay. Such
assqfsgfy indiciblécpromoter is used in the expression vector of the invention,
proteihcexprassionds indueedundersanditions, suitabiecior theacdiviationws in the art,

sonRli@iRremnater i PRs.aspect of the invention, PhoA promoters are used
WO 2007/1&3%90PC 7U82 06/06217?{Cfor ongrol#n]%tr nSﬁrl tion of the

ITsome e 1111ents il 18% myenton, con blfh 5 aliere bodies DOSSESS some but not all
Ptl es. Accordin e transforme cellsare cu rl 3

cffecﬁ%r fé)n?]g{aé? Vﬂ}lﬁ]ﬁ Hﬁ(’?ﬂ é Fﬁlﬂﬁéﬁ?mﬂaﬁ &fgﬁn%%mmtwgmh the half hfe of the antibody in
Vive 6%‘8&&%%@“&?@@1 dppcigthen . R P iened ithh\(2€0) 4 gunSismmong:terious. In
ceriaihy duioiimanolVMethod s 2002)p263t 133:dcd huk variety afiothaninduCRerSthe desired
profiay: be HEednacaRIdina iR e NEClRRRNSINGE empl qum&ﬁd SoKRGYRL N
i8R RIR.OReRMbRdiment ml?mgsxpfgrs%%%pﬁ) bpeptides, gé S SNk be

invention are secreted into and recovere rom the erlp as
cong YT PSR PRy R B EREF St St ARG TR, rtins Fea
bingyrearrbréiity Dy mirshymdlais asigsmolc S hdck ! lsonicatibr R lydis vineencelistes sxpress
FeyRIEreisruptertyeall debes-enwhole-callssnaybe temaved by eantatugations o
Rav@l }f'!&(@ﬂ% plslc) @rgt?ﬂﬂﬁd&%%g%i%?f R%Q‘:J%%lef OF £xample, b maﬂlg'%]y DCC activity

S: romato Alternatlve , protein can be transporte Into t
of ami ccule |sg§)

BB LR TSRS AT G Ay 07 Bt ORT o uh s

ure me
mcl&ﬂﬂtﬁf@lﬁﬁbblwé @amr@l%ﬁféml’d%m PRAMG NG B QNE edicaltrateelfor additionally,

- ADf¢rtherpufificatiorbitliiecproteins produtedivihe. expresse dqiolypeptidesisclosed in

ClyGae: bedusthersisolatad and identifigdimsin gLommanly-knewd methedsy, mat e
ant:%hs R0 !X %W@Emgﬁ}&gé ﬁlﬁ?&@@@&'@%?'srgpég’ﬁlﬁﬁgnw a%%%gp ()Ttl) IaOEDC assay, €.g. as

ne aspect of the nventl n ant od pro uc
dcsca%c%éc aé/gw antoro CP q hF[ 11 uno ctho s 2000163 (1996 y\l?ca ??o%@lfgr d:éRgx&Jérrgmg and in

con n large qua FEFMER a ion proc
Wfé&ﬁaﬁa%&”h%%%?ﬁﬁﬁ’aﬁ‘i‘ﬁmw&aFé@%%%f@&ﬁ*&bréewmmcﬁéﬁ?6%

recombinant proteins. Large- 15 scale férmentations have at least 1000
liters of capacity, preferably about 1,000 to 100,000 liters of capacity.
These fermentors use agitator impellers to distribute oxygen and nutrients,
especially glucose (the preferred carbon/energy source). Small scale
fermentation refers generally to fermentation in a fermentor that is no
more than approximately 100 liters in volumetric capacity, and can range

from about 1 liter to about 100 liters. In a fermentation process, induction
Nnf nrotein avnreccinn ic tvnicallvy initinated aftar the celle have heean



19

15

20

25

30

35

20grown under suitable conditions to a desired density, e.g., an 0D550 of

about 180-220, at which stage the cells are in the early stationary phase.
Anasigpaiingducers may be used, according to the vector copstyuet, .o
employed, as is known in the art and described above. Cells may be

grown for shorter periods prior to induction. Cells are usually induced for

about 12-50 hours, although longer or shorter induction time may be used.

To improve-thssreodustion yigld-and. aualin ofthe LeReRtdes L 18 cior finctions

y%atel%gd yarigus fermentation 25conditions can be modified. For

Hexam e, to Improve the proper assembly and folding of the secreted
V°3Wﬁ di/cﬁlé‘l%‘gﬁ‘ffﬂ’ég"‘ﬁ’ﬁdfﬁ%ﬁ‘éfl vectors overexpressing chaperone
protéingcetiehp Pakstisrofaing (Db (P sHBDs BErDish Brid nd @D g bG@lated and
ins@refkpA (@lpaptidylprolyheisdranssicomarase: with chaperanexactiily )Dbaencoding the
am@@dy §ergu§@y %‘EH %&@Eﬂeﬁl@ﬁ hQ% mkﬁ!&l&i'&&%ﬂ% T(Qg %%Qﬁ’g Bﬂ%xBE%E%HI%: robes that
are Q%\éﬁe gp ﬁn%%%? égﬁtqd toc];a{igllcl} J‘Q?@Q % 13,1% 6829 l’tz {‘I.yd\g ectors are
Fo ost™ ce‘l Chen & J

hcterologous rotelns produce acterl
a" a%“c’ﬁherﬁh%%@%ﬁid?@%@ iﬁ“é‘&?&ﬁ%‘??s‘éﬁué? & 25 sGﬂ?‘ﬁf&hﬂjﬁ%] red h"*‘ cells are of
cilgTOBB S GGG eeu il SrPaten Nen-6102 1T 1888 Bathihianrand regions of any
isofPheicktbens2000) JuBisl. iChein 127 337 101317 1o51 R asiianangloRhiakthd Buch constant
reg{@00)nd o BiGkEBOM:y 242:1 £196:4 ¢J13; Arie et al. (2001) Mot Microbiol.

39:199:21Q1¢ anct QMMINIMIZE AIOIEAlYSIS Of expressed heterologous
protelns es eC|aII those that are prolcolytically sensitive), certain host

strains (ffefl et 16 OBI‘OIGOWUC enzymes can be used for the present

inveIGRCFBesearie cosBlinpathasiserainecniay & mudified itdeafienton can be
obigeneticgnuidtions)imniltecgenes encodinglanawndb agteriat proteasessuehequenced
fro@SdRFQIeasa:the QMRT:L REYRISD: I 010886 R, FRI%&%M&:E Egﬁﬁ%ﬁgﬁé/ﬂ?ed using
nudRlOlE @}%%éék&%%ﬁ%@l@% Qn%rm: E)§291§6$Q n%cs%glulogmott?g psn é% é r(, inserted into a

ﬁcgrglrbal‘lligrg ar§ aval Z'll ? described in, for examp e, JOF et al.

CSupra; Georgibu et ar? lW@ %ﬁ?fﬁ?éﬁﬁ@%@?@@%%@? 173 1U’1§”y°“c hosts. Many
Ve RtBHEN 6‘.’3931?2’6411@ 557G a0ty v etarsdis fp atareaedihs Hes igeniqaniclecton of an
appetalaicMicroBid K BrugrResistalcerc 2163-112«(1 896 Jo In Drecembadinaantad the paticular
nosCedil GlEaiHAG eeficientufae W@Jﬁdy&ﬁ%ymﬁﬁmg&fmﬁmmﬁdd%mmo on its function
(anﬁl%mb%;%ﬁ%%&f ‘Sﬁ%ﬁg%@&?}%%l%%@og&a@ % '] t(;eolglsa HW %gﬂ% particular host

cell }f !"Su,lsg (’gse]g ress%nos%/sltem ofﬂt e %nventlon t|||
Burification fandard protein purtication matisds I%h%\ﬁﬁ‘ﬁﬁ‘iﬁ%ggr?féﬁﬂ‘“‘“{‘“’

SRR IEVASEF: TW@W&‘HBWW@“B%E’@BI‘B%%@ Hr&Preraptarg s Utalsis ologous nucleic acid
nsqyurifie atiorriptoceduregfraptionation on immunoaffinity or ion-exchange

columgseethanal precipiaionsd eyerse.pNaseoiRkiGhOm @;mizﬁ&hﬁ’o&rlpﬁmcs
con%l!m'ﬁ% %’[9 &%&Q&%ﬁ%%&%[&% Q v%ﬁQ{%%%(Qgﬁﬁe' V%HE? Q;] cﬁﬁ?ﬁ% lér%lggq ‘replication site,

T P G076 AR A T OB oo e
E. gl ?’Hlﬁ%génfg’ﬁ%eéd%?Rﬁﬁ%ﬁ}n@ﬁfﬁﬁiweﬁﬁ?ﬁﬁéﬁﬁéﬁ%ﬁ%é’?ﬂfﬂaﬁ’éﬁ%z contains genes
bmammw%mweﬂwﬁ trecinieriticheProtei mAtissarddiikd cecalinsal foreteittying

warfiomeStApYIOCOL ol SeatHiBas whigh-ingswithahighaffipiydon iR ontain, or be
moa@gaqa Lfanthodies v@ﬂ{aﬁim&@é@dy@éﬁ%}@ﬂ»dmmh&a@h,MﬁUasS%% A —
Exam lles (Rh ﬁﬁ%p beégxbcs%gﬁ%l)p A 'g’sémm bl|lZ q L?at?»o%esrge sglrlceodl unc}rt]all in Carter et al.,

mpri ass or sliica surrace, mo preférably a controlied pore
1’&?&@8@9%}?%? Ta silicic acid column. In some applications, the column

has beéitienatett withracreageatesivehasghobralicina hratte nupbiobpreiient host
micRonspeciic kdkerancesbhtontaminaiisnectioNs:thec i sb81eP: @fanple, bacteriophage such
as mmﬁtl@pmgp e-Rreparation;derived from e coll eulivee 3% deSEIEd, epbie host
R olo) 3{ 9 onto the Protein A immobilized solid phase to allow

specafSc bin Ing of the antibody of interest to Protein A, The solid phase is

then washed to remove contaminants rion- -specifically bound to the solid

phase. Finally the antibody of 20interest is recovered from the solid phase

by elution. b. Generating antibodies using eukaryotic host cells: The

vector components generally include, but are not limited to, one or more of

the following: a signal sequence, an origin of replication, one or more

marker genes, an enhancer element, a promoter, and a transcription

termination sequence.
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25(i) Signal sequence component A vector for use in a eukaryolic host
cell may also contain a signal sequence or other polypeptide having a
s yage site at the N-terminus of the mature protein or
p%%/?p%%ﬁdg interest. The heterologous signal sequence seldcraySone/0e1Ts
preferably is one that is recognized and processed (i.e., cleaved by a
signal peptidase) by the host cell. In mammalian cell expression,
mammalian signal sequences as well as VII’ | secretor leaders, f
) exam Te}‘i Gé 30 cgLror(E:-’s Si ﬁqlvc éi}nam;%{gm a gca‘r”eo availa JIxmof(ﬁ %WA’“%“ encoding each of
' eéij’aﬁ%ﬁ& cUirssPre 6‘rﬂ%"”fﬁ’&éﬁaﬁl R PSR PR tAESRIA RAEO LR ERE o & ciston
tha4 mEHOES . G OHER: dtreplicatomotes Gopsy Ay inarvoridincofirdpltatigronstintive.
Indpoiripenentis npbneeded fdkmameasl an-exIIesSiORiceeiaE Sis@under its control in

resBXAMPLE. e DINAY ﬂf&gﬂ?\mﬁy dypicallv.be. vsad.nly-DecaLse: it &Qﬁ'&@ﬁﬂémpc} ature.

the ejg‘ﬂ%glgmmertﬁ%r prom q%glgr%ye i evglele omyp 91’11131 qut COE r{g%\fsﬁ On wn he selecied
clonln vectors ma}é contaln ase ectlon % ne, also termed a se eci (b
F

RREr P YBTERI S EIECIBHGBHRS BHENE Brotis st (AY R e o
ey i oINS B EINe EroE §1‘,,§s§m %Iﬁ$€1ﬂﬁ}ﬂ t‘iﬁé@%ﬁwn}vﬁp@eq&mw into the vector of the
in2007/ 1882B0RG T 620064002143 maethotréxais, ramtetracyghnesedl)) direct amplification
an@oraplemenirauxeiophic. deficigugigginuhe [@téz%l@éf@@fgl (Qro(grl 2l leyc@rgigx@j!r generally
p(,wrtgf%{%&ang E&%%H%PJ%H%W}&Q rQPJ%e'éE‘e%%!%et aenc as compalﬁ,d Poﬁx jﬁ?\fe 1aré olypentide

selection scheme utilizes a drug io afrest growth of a host ce ose
At are successfully transformed with a heterologotts gene produce a
proteiveaterHiTy Sriigeresistakies g thad de fvvbother Suete dtidinealactamase and lactose
praegimenkxamples:ofisush-dominant selestiopuse: e dHigs ReeMYGiromoter.
HoAYERD 9@@@%@5'5‘1&@5}@ iﬂﬂ/(gﬁgmcyﬂterm { sAat h%@z%@«%@lgtgfa§w f‘ﬁpjgpromoms) are
sm%ﬁe e%t@qlle’fn%rke s (I:sm %QJQS zlléle C% %b%[%y%a% theagtﬁgabls%ltlen? riker operably to
identification of cells Co petent to ake & antibody nucleic acid, such
Nets S R RS i ﬂ}h%%ét 'l e SeRTS At (e %?éfé?%%@“ﬂn%%‘t% using linkers
or sfpstattcniiorieimgenesd aeenosiies dcaminase, ornithine decarboxylase,
etc. 0kotsexamplencellsntransformediwith: theitkiRveele ctinn @ene @fi@n sigral

‘sedikstddentified by sulving sl efthenransfonnanis a cully aqn%dm&@@rkml the

1098 néﬂl&%e'ﬁg @9 Er§xato%e(1'¥'§€‘ﬂje%e%%¥n r?ltlltiqav%e ’p 5%9 St(d;ru(, 3'5'1'){() 8?1nDNA that is inserted

aE)Qroprlate ost ceI when wil -'[ IS em e‘d | Ines
ind

TS AR IR e &éf%@ﬁmﬁ B SRR G R recogmived and
P“@F%P_d %%ﬂvﬁﬂﬁé’rhﬁw‘éwl’%@@ Beibs YpsareieUlar RyoiAToy besttsett atviatot recognize and
prgontaingadogencus DHER) itransioumed epebs, ibtranstonned withsBNAby a
proR@OUIRREES RRCANg Ak aﬂmﬁlﬁlﬁws wiletype M IER protein. é@l&@%%ﬁi&se, '
pegsiﬁ&g@qL% %?%E'éﬁsﬁa%}é @ a3 Aminegivseside 3kphasphotansierase 1&%?

be se ected by grovvth in medjium contalnlr(gg a selection agent for

UL R S SURR LB R OETaR rﬁtt?b‘i’éﬁ%m&“@}"‘cm are ST signal
b“%%‘ﬁ%”’rﬂ%ﬁ*ﬁ“ﬁélﬁfﬁﬂfcm, or G418. See U.S. Patent No. 4,965,199. (iv)
Pronhotericomponent-20Expre ssionsand!diching wettors tusualyicontatauain the
cyipfemotierthat igirecoghizediby thediest @rganisanandds.e a@r@b&{u@ﬁﬂé@@l&@n each
cwlggg MQQQ’XT&’MEQ&%I@H%I&%JQW 1[%@9%%3 %q cf:‘ ?0(1\’(? % ’ls err%wgt 0TI

ofcs. genes have an AT-rich % oca e

ﬁmc‘uon r)r/mnun Y%%T g eUkca rX (?tIC riay
proximatety B L re AR OT RE it V\Ifﬁ&ré AR&CHphYgRrovide

°Y‘f&°1ﬁﬁﬁuéfé3é}’~°mbfth%fr %&aﬁ&ﬁ@éﬁwﬁﬁaww {680 tra s psTradng frong itiding and assembly
of startsof transeription dfomanyPyekias 8cae CHNCHRAPYBgion where N may be

any nuelgetidesAtitheid-rnd ohmost aulearelie.grNes IS AN AATAMeria and
Eubacteria, such as Gram-negative or Gram-positive organisms, Examples of useful bacteria include Escherichia
(e.g., E. coli), Bacilli (¢.g., B. subtilis), Fnterobacteria, Pseudomonas species (e. 2., P. aeruginoss), Salmonella
typhimurium, Serratia marcescans, Klebsiella, Proteus, Shigella, Rhizobia, Vitreoscilla, or Paraobccus. In one

46
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25sequence that may be the signal for addition of the poly A tail to the 3'

end of the coding sequence. All of these sequences are suitably inserted

[ expression vectors. Antibody polypeptide transcrl tion

:{éﬁ%}é{ﬁfé%ﬂlﬁ mammalian host cells is controlled, for exampl 918 006/062173

promoters obtained from the genomes of viruses such as polyoma virus,

fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus,

argoma rus tome loviru aretr virys, he atrtr virus and

;ng(())dglgﬁ?aﬁm\l}l?ﬁsa 40 CSH\Q/XIC ug(frori;rlr ng%?’o g0l % mah%‘rﬁa{)gﬁw oMot eﬁ)r g gention.
“TREECLif SO OO i HUHOY! Bfréiﬁﬁnbrivﬂ%férn%ﬁr%*a%ﬂs@’MRm 2 (Washingon,
DGt oioterssoprdvitedseiitioprotitiers S1¥-colipaiisidwith the 768t cedl derivatives
thegy§terhging strali e Ry angraie-promolarsaqhihe. SVAQMY USRI  mpTA (mmpe-fepE)
de@anyemlamﬁwgbt@@%@gaﬁﬁn SMAQresttetion fragment:that, 9&'%0085?56«9@%(,0 31,446),

E. ccbleﬁsﬁl COliA {?}( 3”?&9 léep)|l%%tll:0m.};|;{|'ﬁ(lgpét Sglat%{)%aﬂgfj ro@%‘e;erg%;%ﬁ%wlp}cs are

human Cy tomegalovims is convenientl alned as
muﬂﬁarﬁgﬂ’[m& Wé?éﬁ%f&i’“&‘ﬂ?é@ﬁ?m SFIRAAYFR P AT s St VBB iohe thgeria having
defievaveo ey tlo imarvity hagtanidetoibis disulosedlinfsS:! PabentiNG:309-314 (1990). Itis
gerdid 1 9ddburyAdmodificatipnobihis systamds:desasReddn WS RatentMQiicon in the cells
of #oRQLIT BoAlterpatively, §%ﬂ%%§§{r&%mgeé(é£%§n'9wg %WHJE!@%{ GREAL GAD wen

kn(Rv qgﬁ%nd%sugg Igsé{{}?g%gz%%% 97%9?73; %%]%S%Cﬂltpcf(?o 122(%?251'%}2{ lhe rblaﬁ;,?a til]‘gncally the

“’Sérr& 5B pETTBEtEE SEURS MOBHEHIHRSHEPEURERyoes rese feafitors may desirably be
ncprgrelsdedhbyringéiting an enhancer sequence into the vector. Many
enhangensgquenees are now known from mammalian genes (globin,

elastase,ahminasiat %’Lﬁ%@ %DM s%w I(Q%ﬂ J;M Qﬁ%y%rs qgcY\(:ﬁME'[d %Q:gn%l(l)[mnal nuirient

s el S gV
CesEEASIEGSTovims early promoter enhancer the polyonaa enhancer on the

late Sitie‘aftHerraptic o oyt ant Gdenovings leshaticels [Seasatioable, cither as an
exi¥@nivpNatlrenR87:1%-18-(1082) nrenhansingglenets: fon astivationQfion is done
us;@ql@eayetr&aer%%@;ﬁh%%mﬂ@agermmm SRR 19&%&959)}&19 c\éﬁﬁﬁg zﬁ'&%e is generally

usel (l%§ Igla.g{gnéi %Elg’t]lg({)con airl su 513. q¥1 cgly grgrgl% n g(‘VI r 11c1 5 onnatmn employs

eferably located at a site 5 from the promoter. mnscription
pol '“ﬁﬁ%eﬁea%l%?? col\ﬁ%)oﬁ‘etﬁﬁ%&bhr’e%‘?m é?%fﬁ?gpﬂ%&“m etthuyotic host cells
will Bpieaiicarde cutitatirdee e Priesmidses Saryviorith e wonrimatioi bfown in the art and
suittdnBeriptienanddortstabilizing the RN AitHuch-ae QUE&CBS&&E&%Q@B) R HYeessary
nudakipblenfamitheR’ cﬁiﬂ&&&ﬁ@%ﬁ@ Rally 3 Hﬁtﬁﬁggéﬁq&ﬁ%@aﬂ snof sen bdscd on the

con%’“é@(y 9%'1&%&34&%%%9 %&S As (‘ZCT vr, Q}‘ne ;g?ra 0 Qz% &OQE%IpﬂﬁlUgﬁ?& me th EXpression

Se ents transcribed as O ate ents | e unfranslate
v BE R B Bt VA LS S ARABER &Héea@éﬁr%fewgéﬂbwﬂw‘f
term‘?ﬁ?é%?f‘éﬁrﬁﬁéﬁ’éﬁﬁ S pevinertiemid drnrorienpolyatienytation 2lso be included
at appyionRc SeelibWOO4/0A02Ganch the: expressidb anvectanaistlase ddierging as a complex
nitrQVdy) ﬁ@lﬁmﬂ@m&f@nﬁﬁ@ﬁﬂ@ﬁu&%@f Ja%%%é'&%kﬂ&@&l@c#@&eﬁ@ s QX from the group

congﬁgéqgﬂ%aﬂw §y$:llnlg Q§G1PM ILHI Q@aﬂ?? %rgn ggmot\‘?eﬂo{

eu ?LX @{CG"S escrl ed herein, |ncu |n verte rate ost cells

Propagation of Vertebrats Caty I Qulfeel e(ﬁ%%ﬂ@eéuﬁﬁr%)Cﬂé%{%’%}bé?ﬁ%‘a&@e the
mereiﬁ@uﬁeqﬁr%éa@&ﬁes Exathpies briugeny Pifameratisfr o stoelibings gro about 37°C, even
mommneeikeykidney €1 ineplransionsird 200y M (&%ﬂmﬁﬁ&ﬁ (o Rout 9, depending
malméémchramgaﬁmb@e@@I%Jﬁl%%&ﬁh&%@%%&%&ﬁ%@t?;%’% G190 e preferably about
o.growth in suspension culture, Graham et al., J. Gen Virol. 36: 59 ? I)'
bab hamster kidney cells (BHK, ATCC CCL 10); Chinese hamster ovary
| ceugr?ﬁm%ﬁ PO E Al PRoEs N N CAH: SeFris ArayiyRpgssion is induced
undgn ggdipaspgeesektolitvetie OF FM PitativerinBrolasReprod: 2312i48-2b4 promoters are used
(1980) ); monkey kidney cells (CV1 ATEC CCL 70); African green monkey
kidney cells (VERO-76, ATCC CRL-1587); human cervical carcinoma
cells (HELA, ATCC CCL 2); canine
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25kidney cells (MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A,

ATCC CRL 1442); human lung cells (W138, ATCC CCL 75); human liver
c&}@ z?/%g% HB 8065); mouse mammary tumor (MMT 060%%28/§3

CCL51); TRI cells (Mather et al., Annals N.Y. Acad. Sci. 383: -58:9;9(2173
(1982)); MRC 5 cells; FS4 cells; and a human hepatoma line (Hep G2).

Host cells are transformed with the above-described expression or cloning

f01\é§18¥915§19f QL n%&tll)9919¥ BE%Q% g’ 0@&@&(@ E!u ﬁqe(:qz EILQ‘;E)%H \{ﬁlntiltocg s;l a%’l E{J%J redd in & phosphate-

media modified as approp rlate for mducmg promoters, selectin
R B ARS8 S erfy AU RS YSHEEEHEb R tHE 188’&%%’%59&1‘}@%&@ &8
Sirgipitns Sutedritig e W@é@%o?hééﬁésﬂ:’iépls%g@d‘%@fﬁ%a teecan zntibony: efording to
thethigdnventiormay:hesculturedrrhaavariety of media. Commercially

availahle megiastich %EL@J@&%@K&W@I}M&HJ ek ESeniab Mt recovered

frogMnElM ple(%l%m%)h(ﬁpm P%%z%@e%gvé@g[n&ﬂy mvo VTS élts)ﬁg ;% 1('3\4:91(1 Ic]:!)?(jamslﬁlsoenera ly by

CIFa le's M edgﬂurr}1 gma are ‘'syitable for culturing.the i

h'addition, ary 8?1%%““’%8“ S i FRATEr S C‘I\}lé’fﬂ“sé’ﬁ% Bgeglf may be
fen(‘l‘@%% Fﬁﬁ‘rfﬁé?é“éit"aﬁmﬂ(lh’ai BfgEriemn ‘&@Wii@%ﬁd Ui Nplinity resin
chidu@@grt04; 4165586604 OR 62 4 Ho60E6bs; larchll?2 2/460;n\WEB0/034380¢ s may be
rerdMEl §H00195::06:4d (& dRate Bl R e.30:980rmay B HsedRSCHIUre NS R ation of the

b ot %@4@ Fgl%a%@&g@ RAY, %%ﬁ&%lﬁ@%@&éég%&m}{x Q sow
me% gss 33290PC /US 06/062173 ZI$C sadywwn hormones and/or othe
erri

GrOwth Tactara e aeh aS iRSTRR FFAR S iR Fowth factor),

sa|t§ ](§%‘ﬁ1’ﬁ‘§ SRl ERTD ﬁfd’é%alwowgiﬂ%@iﬁw IS BHPHE SR atEyrentation process.
Vahuiféree(suktidsHERES)ivaoleatidesusueirds fadenosinecdrchtiyimiding)ps. Large-
scaRTHIIOHES (SuUeh.a8.60 EDLTIAM YICIN I, Gruglsiy ass el ements) @d@ﬁmﬁd)ﬁﬁpauty These
felﬁ%q{(gmkc %QWQHQQI% M%&@lbﬁt@ Eﬁyi%ﬂ Elﬁitnfd{?@!l&%%%ﬁ@ 10035 I&lé%@efeu red carbon/energy

lar r ran Ivalent ener r
smnc ‘é’m‘ﬁ g}alea}nrgmegt’ano e egqgr%?al? 12 me L{augn? é?c = 93/1 t gtqlsjnge o1 t]}ém approximaiely
er necessary supplemernts may also e INciu ppropriate

IO%@ﬁééh‘f?}i’ﬁBﬁ’é’ At CTRF B RFIHR TBthbEE: Ldftey ﬁﬂoth‘él%lrt The culture
conditiofasiesutbn astemparaiare ipliranpdsienikepardvthosedreyibesiys have been
groseddwidhibie bhasteelbselected-forexprassiong angauill oe appaneat tothe ceiis are in

Thqus:imwgyﬂﬁg artisan, (b fudfication.of Q&HQ% Yo WhER MSIG et employed, as is

knc! el‘(l: 81 m I@Q’faég Etigé: h L{iS tEellsa Qltl‘»plg)edg% Ca?{)r s? #%E:(l) eLrJ1C sd )}Q)ET%C cllilélll%gyCeHs are usuall
dirtecty Sedieted into the hedin S17 T s body IS produc sualy

MR ERIRTA Y At SOt %gi‘?flfén%‘lé%‘%% “@i?f ér“%@st cells or
lysedfiggiave tsyrades termioliedd forlexemhplehbspacentfifugationoarvarions fermentation

cordltiafitsationcdibe retbeant hogy:is secreied o Hih exM@TIMT the secreted antibody
polﬁ%ﬁ&&?&@c(ﬁénﬁﬁ%&éy&@ 8553I0 SYSLS s A €.0EREA B{oftkr% (DsbA DsbB DsbC, DshD
w0 e AR e b A o
o R RN T ElLHeR AR PP TR B b Wﬁﬁ Bl s sy
of Isferedastysia dvve prisidtickepvayt bestiriu G a1 SPPeVEW Rt GNEPOOI 19605; Georgion
et AO0VANtitALIScCCantammantg:ion et ANE DMibo dy. GENTRes omprepase. feom (2000 1.
Bl(ﬁh@h@ﬁllﬁ??‘?ﬂ(QQWGBWRE'&Q]M%H@’]J%@KM@ mydeaxylapatiteis 17113; Asie et al. 2001)

M&q& matography, gel electrophoresis, dialysis, and affinity
ch romato raphy, with affinity chromatography being the preferred

purlflcf’a?l8’!1'1‘“{@@I’%‘?’ﬁ’(‘.’fu?3,*s o R STy SO PO oA RS B AR iy g eotytically
serglaYseriert 6 foth Erdptsiesseaie isotypeceamss irtrhuretlobidiprre domsim. For example,
hosthelt ig=prasert indifedantiiadycRroteinifucain hestisechiodpytibyartibediesoteases such
as ERALAIE, OmpT, DegP, Tsp, Protease I, Protease Mi, Protease V, Protease VI and combinations thereof. Some

E. coli proiease-deficient strains are available and described in, for example, Joly et al. {1998), supra, Georgiou et al., -
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20based on human yl, y2, or y4 heavy chains (Lindmark et al., J.

Immunol. Meth. 62:1-13 (1983)). Protein G is recommended for all mouse

ISPl RRS AR for human 73 (Cuss et al., EMBO J. 5:1567157541980)) /. -2

The matrix to which the affinity ligand is attached is most often agarose,

but other matrices are available. Mechanically stable matrices such as

controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow
u.dalgsand .Ssﬂggg @EQI%%%'[Q&Q %%1m%cﬁ§b?fga%§¥eﬂ Mgpogigl%q§%cgmfmw 2:63-
7 é\élggée the antibody comprises a CH3 domain, the Bakerbon

XThresin (J. T. Baker, Phillipsburg, NJ) is useful for purification.

OthéF tREHATAEE It BB AT e S S reeh SRS e ith Dlasmids
ovigrresiciiange colurhrreethanshkprecipitbti ot RéversecRivasen lREC! the invention.

chromategsaphy:ar:siica, chromatography on heparin SEPHAROSETM

Chr%@&%@&@!}{ E%f@:ﬁh@ﬂ&ﬁ(% WQH%Q?LQQ ﬁe e% hﬂyéﬁu‘fﬁe@&& ing procedures are

pa #g ggiamdfcotumn ugh atofocusin GE, and ammonium_
X SIFRS precipitation are AlsG avaiabls da mé%n mmf é’%{‘ﬁ%ﬁ“gﬂn & cglumns, ethanol

P C%%é&%?&é@dﬁ%ﬁdﬁ&fﬁ%g C&‘rﬁ’i}%?@ﬁﬁ%%?r’i}hﬁh?fﬁ’@ét%?%Féﬁ’(‘g‘}?cﬂﬁ%“rﬂﬁ%’t&‘f@EAE
chresrieprising S dnfliodyefiimerdst androoiamitahisrmenbessibiected, fophadex G-
75.low pH hydrophobic interaction chromatography using an elution buffer at

a pHy b@tm{ﬁ%{] @Qggk%énébfﬁm%rﬁi & E@p(bﬁ}ﬂ%r f@&&lﬁ@r %&%ﬁ%ﬁiy purification of the fuli

iengtp %n(tigfapq])&'lci ssof gxe’ gx%%o% 9m¥e 1§ aMI&?lg% \!&:[drll I%%%C?F{lflj%gap e ocT cbcﬁs aureas which
nvention also provides mmunoco@dil‘Jgates Interchan d)

i el g AT B GGt e “t%d")’d@&%ﬁﬁlsﬂ?égéh&“m% Meth. 62:1-13. The
solig php@RAOEL Ervtitodie S deltridenrérehty eorjugated iora cykotoxidiagertce, more
pre8udly asoarchemethesapauticoagantic acarugina. grOMWIR dptHikikery Bgeninahas been coated
witii@ﬁ'mq(%‘:gucﬁ-@s @@@f@ﬂ alicalh-astyedaxi Q&ip@@%%@mf&éﬂg @J)nﬁkarﬁl}m@ r

anin}\ 1.9 3 ;r\]’%glme tS be%%g%’mm ErIVe gg giu;%&i_ﬁ dcsdn%ed ahove is applicd

radlocon ugate OPCT) e use o
onif %B%?&%fd‘ra@ne?%fﬁ%%%%’w Eﬁé“f%%@f.%ﬁgfe?%%ﬂmye% %&ﬁ?f@teim The
solig glritds en Erbrisarrirortibirtarmorreaiisly thadre dtmdistrbiscabigaly the amibody of
intefByrigesvandibpereatos (1:899) Anticancer Research 19:605-614;
Nicmmlgﬁy@a@@gsmmm;%%@ Ady. Dru Del. Rev. 26:151-172;
U STQ@&?@&I&(’)?}'}Z}?ﬂgH 5 %)Si%lllﬁ mcell (?gq}%d dIle()l 1;m1 E EJtI{‘}]I}eG grril%zgre 09 h]eélty()ﬁ()Wlﬂg a 51gnal
tumors, and mtrace Ufar accumulation t erein, where systemic
A ASE A S Y B °§e"%%?%€b%‘j‘&&é‘i%&%?%@“é@lé?ﬁi%r FA T ebRftfen and a transcription
teryipiee sjstiEBie levels of toxicity to normal cells as well as the tumor cells
soughtste-be-eliiminated(Baldwin et al., (1986) Lancet pp. (Mar. 15,

1986)i608-R5ist hﬂfﬂ@d&%%gﬁ e%ﬂﬂﬁ?ﬁji% CRMIEES: Qii Qﬁﬁl@ﬁ@@%@ (ﬁg]elg)gﬁjli@ﬁdb having 2

slaog&?cr%?e%{ra-gp&r %?Mm'ﬁ! BI%’}{}llgv\{ﬁf dan IMQLH’. %%’L%AQ%%BQ _?e §f gér L’Df ollgegneteroﬁ)\gous signal
InIC{i\ka[E| atlons A Plnchera et aI C E Maximal

“CUSHESCY With it Ar IoXIS 1B YH tHEveDY: %tﬁleﬁbﬁfzéroﬂrfaaﬂawﬁwaw@ the host
Ceﬂaﬁdf}%%levdﬁ%w%ﬁi% iBEHAlRe Beuhsrelsertett wel aseftlsaveesigaders, for example, the
kergty sitegie s Rowlardretid@al., (1986) Cancer hninunol. Immunother.,
21:18348V). Rgsusechirtheseimehedsinchids €IBMRRRINEH the antibody.
doxonthigin, m@}hgygg(ate and vindesine (Rowland et al., (1986) supra).
TOXI 1S gﬁgd in antib P tQ[xln conju %tateslm?ﬁu e bacterlal toxins such as
htReria toxin, plant Toxing SUCR Ae rici, SHiall hBIE e S SueHgs: For

maalrdaﬁé%%ﬁgw&%ﬁfﬁ& 5 (200Y Jesas<o 1R Recbe e et
92(19).447#3-1 584 atemeier et al (2000) Bioorganic & Med. (hem. Letters

10: 1935:40281 Mandlafolah 42002 ) Biecorjugate. Ghemedk3 3¢l ker. Typical

sclcé-@maaﬁ@@ﬁn@gﬁe(ﬁ%%ﬁ Lot Il Al AR FLRE NAl Acad, Rk rcomyin,
USA 93:8618-8623), and calicheamicin (Lode et al (1998) Cancer Res.

58:2928; Hinman et al (1993) Cancer Res. 53:3336-3342). The ithins may
effect their cytotoxic and cytostatic effeéts by mechanisms including
tubulin binding, DNA binding, or topoisomerase inhibition. Some cytotoxic
drugs tend to be inactive or less active when conjugated to large
antibodies Or protein receptor ligands. 20ZENALING (ibritumomab
tiuxetan, Biogen/ldec) is an antibody-radioisotope conjugate composed of
a murine IgG1 kappa monoclonal antibody directed against the CD20

antigen found on the surface of normal and malignant B lymphocytes and
In ar 00V radinientone boirind by a2 thinirirea linker-chealator (\AWiceaman at al
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MYLOTARGTm (gerntuzumab ozogamicin, Wyeth Pharmaceuticals), an
antibody drug conjugate composed of a hu CD33 antibody linked to

in, was approved in 2000 for the treatment of acute m
Ieu é}g}[?in]b&%/?njectlon (Drugs of the Future (2000) 25(7):686; U@ﬁ&t%ﬁ?ﬁl 062173
Nos. 4970198; 5079233; 5585089; 5606040; 5693762; 5739116;
5767285 5773001) Cantununab mertansine (Immunogen, Inc.), an

o 0&, oS J%%c an é@tg co ﬁ%%gugfgggggz (;%34 ant bqighy linked via

rug mol ety
n“‘éf&?}é?ﬁflﬂ’@‘ ﬁ“ffbfiﬁﬁé%qlla’iﬁﬁ?éafor the treatment of cancers that express

CanAly; suthiad colortiopahereatiéegadtrics and! otheis:l MHod <27 @fose cells that are
suddiitennivrioRRakin, Bt Biglogies phimotnegen Jat)ananthodycdignus survive the

%ci%&%%&%@%@gf 9.&%1%%195@%9&%@%Qlfl!&s%gmpﬁﬁﬂlgcg]gﬂg%ﬁ acid and

(. I?)gl\él@) monoclonal antibody linked to the maytansinoid drug moiety,
Is under development for the potential treatment of prostate tumors.

The AT A D B P RS e 8 R S O SN el e identification
of eNiMEEPT sl atlkstio Snarsiofidolastatinsvee B Ebrjuyaied-tochirtelithionein-T and -1I,
prafaale plonal aniibodiesneBRIGI{sprefieiodewistnomearcinamas) and

CACKR: @%ﬁ%t@ﬁ@@%g{m@ mﬂﬁm icRlmAlig0aRGIeShLRAOMNARE R 1 of the
Ha]g?fglcl)l%)ﬂylg lﬁﬂ,@é% edc LQWE]% Lam 'ﬁ%gﬁég%‘??%% g)%x?}p:gt{glgce z[n I:;]Eet)%l£ eHSE({\FR An

evelopment.
a"‘t‘fﬁé?ﬁcfﬁ%?%‘p‘@ﬁﬁ&’ Eg‘é?ﬁ?%@%ﬁﬂl?ﬁ e Gt P ARG At deficient in
Drfifeageseibed ABrR (882 above). Enzymatically active toxins and
fragments:theraod thatcanbelysedinelude iphtheriadehaimmonhindinged or co-
ua@s@;hﬁ%dfm mﬁﬂ%%cﬂérgég ELIH%E!@ aﬁpaﬂ{bﬁ %Q&%'@)@‘Iﬁm B} ‘gégirrﬂnﬁ M@P@Q@Q@% marker

suc%edg'})i%mc Sf )is Hg p%‘ osph mﬁs cparslg (ﬁ‘Pﬁk‘ caglrra-l berrs]e :90?8 Iynw 91 o%g in 1119,(1;11111 co.n(%’un‘msz a
Aeurltes ordil proteins, dianthin proteins, P tolaca americana proteins

S BRI B S SAITS) 0 G RETAR 62 T, ELFEHA "R o o G415

SesHpaltatiicotitéiafis inhibitor, gelonin, mitogellin, restrictocin,
phenamieinyeromyein, and the tricothecenes. See, e.g., WO 93/21232

‘ pUb@tmsQth%nBB aVéCQQ@JSﬁ]Mﬁﬂ%WnQ Yadienuelid %%(ﬁﬁ%@ilm&tfgﬁamqm and is

opéﬂ fﬁ%hl%“tgpaﬁ bo%gé%%%[;w ﬁglggctll(p %dolnel(%mEs%,(alml t*!s? §1<,| xgo%g?or f:u%aryb‘rcs Virtually

onjugates o the ant ﬁan Cg lotoxic agent

VAR R 4 Gl 91RO POt B MG ATE S = i
reeERiRiEYL- 3o py Ry Bropiohste psPBPIoinsthiolarecrivtion of many

- QU TR NsiAAIC tionalHeritiatives of imitoestersi{stichdas aisnethylotic genes is an AATAAA

secelipimidale & i6eLigraotivaiesiess ksyeh as.gisuecinimidyl SHBBF M once. All of these
squéq(%@xgggt@%@@gﬁwg@q@mq&)ﬁg%ﬁ -azido compounds (such as bis

(p- azjd %bg }y xane |amlp 2 bis-diazonium derivatives (such as
bis-(P-diAZoRIRIDERZ oy T)Eathy R AEHI Y i LE A srTaes f%’ﬂ]@lilc for example, by
PrOBRiTETRE P76 §8wé?931@)°faﬁw@(ééﬁv@maﬁ% domBlitds ferchgéuch as
AdnGagiflliobo-2e4<dititro benzene jakorexamplerericimimmunotexinpedi-Derus and
sinpkepatiedhasvdesetibaddnddiietiaehaln SCRNGE . 238 1098CLABY s an immunoglebulin

pr <)9a£b%nlﬂeiagsé§9ﬂmo%§a meaxmﬁgiaaa%xﬂe c%m kagﬁﬁmy!%a%eu sysims.
tarjpepentagcetic acid (VX RIEA) o an exemplary chelating agentior .
conjugation of radionticieslide to the Srtiboay"Sas WHBH/AreE " resticton fragmen
e pgated e P ur Shtlseey %ﬁ@iﬁﬂé’rbr"fﬁw@%éﬁwF%Pé“cm@fﬁﬂilﬁéu@wwmwﬂowm
is casvericailicheammiein, Hirdtdnsinoids fdolastatinscaldrostatingg ®NA in mammalian hosts
usitficRotheepneiandiuGl 06 andihederivativas.ofithese taxinsthatiaveot mis system
is J&&Be@%ﬁﬂ&yp%ﬁ %S@ €60, @’§§ %@%Qf Eﬁé&ogpéml%ﬁﬁ{t@ﬂg %%oqg%zm%l}%ﬁ%dn be used as

noids In some embodiments, the |mmunoconjugate comprises an

the promoter,

ntibod ;full length or fragments) of the invention conjugated to one or
moré h{YEArSHBTE HEtedtEs. Maytansino ds are mitototic inhibitors
which act by inhibiting tubulin polymerizgtion. Maytansine was first
isolated tiom the east African shrub Maytenus serrata (U.S. Patent No.
3,896,111). Subsequently, it was discovered 25 that certain microbes
also produce maytansinoids, such as maytansinol and C-3 maytansinol
esters (U.S. Patent No. 4,151,042). Synthetic maytansinol and derivatives
and analogues thereof are disclosed, for example, in U.S. Patent Nos.
4,137,230; 4,248,870; 4,256,746; 4,260,608; 4,265,814, 4,294,757,
A 207 D168 4 202 2R2- 1 20Q 280 4 200 429 4 212 OAR- A 215 020"
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relatively accessible to prepare by fermentation or chemical modification,
derivatization of fermentation products, (ii) amenable to derivatization with
ftw ] n égr%lps suitable for conjugation through the non-disulfide linkers
to z§n ?E% les, (iii) stable in plasma, and (iv) effective against a ek g§200f/0
tumor cell lines. Immunoconjugates containing maytansinoids, methods of
making same, and their therapeutic use are 35disclosed, for example, in

U S. 'IPantﬁ?‘ththNosz D?\T %dig)(%n \7(/]10 ]ﬁ%bg ?ndlz% PQE?QCE&vtne Qtl}% ({%ﬁb ;;qu ig often

isclosures of which are’ expressly Incorporate
mcféﬁijé’ﬁ d‘%?‘”‘“ﬁar @‘te&ilanlﬁ’ﬁr’&&qﬁﬁflmﬁéﬁd“’%r @’ﬁ@%’%%”%‘@% (AGoEy ™ from
magestribadeirthntinctonja gatesncoriprising anmiaytansinoeidéesignated BiNike an
enitiked-dn thexmenoainnalantibhoay 24 wlireciedagainstihumanco @E@&fi@aﬁon origin

(b P@ﬂ%% -”é% %%FI%SWQ’@ QC}I&Q)(ELIIQHQ%LDIIgﬂ%&y&%&%ﬁgntc%y\gﬁlqgésl bl(yv (P‘Lhc replication
0201 Sea0eCTIOSE0E e 2 e colon apcer ol and 7
showed antitumor activity in anin V|vo UMor gro Wik 5%%%“%%6 CRpg} for activation o
BT EEKE Dl SRS TIS I 109 e dEBECHHHRREED A jﬂﬁa‘fé%cl bR olvpeptide-
en@dnaytansinoid wascdh)Ugatdd: viaa’ disulfidertiniter to the mttrine

antibeglyrAsbinding4o-anantigen,@n human colon cancer cell lines, or to
anOtBﬁJrJTl,&éH Q&tm%%:@aﬁla@&tﬁgg¥eﬁﬁwgﬂ %Eagmaqg% EE'I%H EeRx Q@ﬁécessarv for the
E(,H%Q’l%fl) ?%ﬁn-!c@leﬂ%t%?ﬁ%{%fﬁga1c Ai{ %}/ H?r%ﬁl‘gggé%ﬂ*@gv\;ﬁ‘w ?%le from: the 5' and,

tested In vitro on the hu reast cancer Cell
ocq PSSRt FHERE ST SUIEACEE AtIGERE Ay EONAF e o rg el iaranciootide
sesehievee ibdeg b Wt vitoidrmity sintliamtoulsf eetivay thnsiioidgrdge an antibody.
Onwiich coutdohenintieaseddpinereasingtheaumbemoipayiangmmoidesion. See
wPaReHeRPRrANIRRAYMPIeCIE. TheA7- maytansinoid conjugate

sho e goy\é System Mmg ytotaxi }yoln mllce Antibody-maytansinoid

VIE H FHIail
conjugates are prepar ]f:) emically linking an antibody to a

may?&ﬁﬁh&ﬂﬁﬁ%@fé&l&l@o\ﬂﬁﬂ%%’ﬁ SR ERAR i fﬁﬁ*ﬂ@ﬁrﬁ@ntﬁ%%aibaﬁwm cells
desgetivity o aittiet thestshtibddy otlithBemayttansintitirnotécnlel e éisapyliure) has
beddh® 2 Ratenp:dledi 208,020 (therdiselosure afwbichds:herehyye@xpressly ine transformed

by m&%@l&@%@@%@%ﬁ& amt;%a@@&@y%ﬂp yi%n&;@@&ﬁs @ﬂ@dﬁs}w%gmm in
suspcns urgcu ‘L%ge Q?}E]%Qtépqd?/ &n uolf e6h§%1‘517]8fw gagy ams ri?d%r(v: cgpgﬂ}g( ATCC CCL 10y,

cytotoxicity of target célls without neganvey affecting
ch %“8?&[3111}?%?‘%‘ oGS, GltRoddHeveh Bife Yﬁb%@ﬁié%f%&ﬁ/%ﬂt%’éw ; mouse sertoli
celiyoiig. hbebspeeiddnisehhriiica dyistoxivinkoveithedisE B AAKEECL 70); African green
moaktiiioiyy EBMEytansinoids arewelh kinowncin-thecattrand e iie A, ATCC CCL 2); canine
Kicaynihesizedw known teshnigues: atdsQlatek from AR I SRYECESman lung cells (W138,

AT%H'&Q'%%‘E‘W &@%‘i‘f?@l episﬁk?%?q fl%u%%ml le 'nnLo"rtQMﬁ?B%@esy%cc CCL51);

a0 1 e other patents and nonpatent publications retérred to
SR M?&%h%%ﬁ@m%ﬁa‘é 6y ﬁaflﬁn%ﬁmmﬁgmm hepatoma
mea‘ﬁ‘&kféﬂ)es modified in the aromatic ring or at other positions of the
maytansitisl-moledulessudhiasivasidtisitaytansinobesiens vdcher &:af@body production
and BARYARKING GHOLP S KROWR IR Hie @k J@Jpﬂ@&%&%ﬁ@%}%&@%l%@ transformants,

or Eg%y ggtl §aé£t§|é£gb'3%g 20for.example, those disclosed in U.S. Patent No.
atent 0 425 235 B I, Chari et al., Cancer Research

52:15%/ 1%?'( @95 "ShE0.S. Patent Application No. 10/960,602, filed Oct.
8, 2004 ndheddisclosipesdol whithoarernereby.exRresslyneQi RO aledY media.

coheference, Anfibody: maviaasingid, ?QEHHQ Asscomprising.ihe, ['(’M’iﬁﬁ) (Sigma), RPMI-

B N D T

In B&f?,mﬁoaéygqfd%fﬁgc% satrist Gritipg dodriabie @%ﬁﬁ%r%%% $rsluBigehem. 102:255

(19pBpHdakse Nabike grath ;00T FBestetass 4abilesgroups 2 480ovee isedsin Hies7/00195; or

U.sabave idenpfiedpatants adisulfide-antdthioethengraups heingpreferdupplemented as
Additional linking groups are described ahd exemplified herein.

62173
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Conjugates of the antibody and maytansinoid may be made Usirl2 a
variety of bifunctional protein coupling agents such as

1-3-(2-pyridyldithio) propionate (SPDP),
SUCCInImI(réI%%X 4-(N-maleimidomethyl) cyclohexane- | earboxyl%?e”@ﬁﬁ&f@fzm

iminothiolane (IT), bifunctional derivatives of imidoesters (such as

dimethyl 30adipimidate NCI), active esters (such as disuceinimidyl
<S’~*t &%ﬁd&% 510('6“ a?mh rﬂfﬁ%ﬁ%owf%w@h@aﬁ%m ﬂ@} % ?ESE%H&%@%’““ <‘~uoh
adefspiehradipiidne 2GidisdayhrstET] Ahd RisYattivetfiuotinercdripod adgorganic
corfpeiohs asid Brdifitarand) degithitroben zena)harticianly o efesses GoupRgn: energy

SOMeJm@ mﬁl%g&q% y&ldﬁﬁ&@mquﬁy §s$%oqmﬁi¥lfjﬂ5'189)o£’x" 0P &Q&E%a(%ﬁ%%ﬁ)“ rould be known to

ﬂmgﬁ 5 Ciﬂsg mrgh ng BIO llgg[g n‘; queh 43 tem ner. 1% atr}i th'pol\l}c%j Sre dh 1110<;c previously used with

Ssuceinimi |o)pentano
e ARG a%eﬂwsw ﬁm&?eﬁw ‘Afbs SRR TR nsinoid

moléeulgafarious pesitions, depending on the type of the link. For
exa%ﬂéﬁ u@’zﬂ* ?&B%{bllﬁm&ﬁn%@/ 916 aEJQ%mcgf can er}g%ﬁg:%g' 1%'&&1%1 1¥ d ro(y%cctly s,Eacze‘E(,d info

" du ulsfltrgg cpnventlonal coupllq 1tec mala‘| e reaction may occura

“fRe 823 pOSTON RaV Y S HYRFELIT Erodh: th CrLhe paSRibH Aadabrib ol or lysed
ﬁa@@ﬂw mmé%zwwbvmw@%mm% Hytioxyifethy aiog: B5ecreted into the
ne@gusiionmedifiied withesphydrospylegroupcandiihiesCe2@positicndadngearialy available
oA GHEOMDLHNLR @aﬁ@fﬁ%ﬂ&ﬂ&&@&%@n&é@@n&%lﬁ@%ﬂﬁriﬁl{mﬁ@ axt[yaﬁasc inhibitor

qucfr\’as:gf’p@?lﬂx%g n'Jl?M%E‘%!PQ} #L L@r@@lﬁ’%ﬂ&l Q) mf:\ig?‘p (geo?ysn an % ls ics ma be included to

lastatins In some embodiments, the INmaunoconjugate Comprises a
tibody ﬁf?r%ae TRt S8 Ykited to 5dolastatins or dolostatin peptidic
anal%s‘%ﬁ‘ﬁ%%ﬁi?ﬁﬂ%@lfﬁféeéﬂ FREtALI PR E3SbPRIBRRINGRE. §6.85488; hydroxylapatite
rGTEA58R). B olastatimssantkhtisi stetifizhavebeenshowi tofinterferednitihy being the
pr LM&[@&HBL&&Q%H&W@STEQ TR:bydralysisiand nuctear @éﬁ%@@&'ﬂ@%@iﬂé&ﬂéﬂcg and isotype

° agq 91}%1%0@ %B ﬁ%gg&)lmym {% Ag% ¥ ¢ 118 yurtly antibodies that arg
) \%/12 3580-3584) and ha\lﬁe a%ltllcangé%%g gggg%i{%%%d efldﬂiﬁl}m Do th

a
basgtivi %}%éiuf et'd %( o8 AR HEPSH: %ﬂeﬁ@@‘ﬁ’@%‘fﬁe@ W358 Beyn G is
TCC%@‘@G‘P&(@H%IWGFC&W}@E@.&W drugroiétyraybedbarhedia tive apriodye matrix to
whithnbtighnityei db famina)-tes minusarihose riOiarhoxyl) termins: ofthRmically stable
ma@@c@tj\gi@ag EH&geri Eyc Mﬁ@ﬂ@%?@%zgﬂ\ iy 1)b%mﬁw %%1@% r(ncs and shorter

bodiments incl & Ntenninus linked mongmeth Jaur t rug
procc‘asmﬁ me an ecm E)EE c\ae wzzha alosg 1ere the nt Comises a omdm he Bakerbond
moieties disclose Monomet a ine ompo

sy I Sf%%ﬁﬂaaﬁWﬂ g%ﬁb%l fwééaﬁmoo‘ilev@g@imfomgatww@mon such
25 IpgGatipetisciostvesE wileh. dhexprassipinediporatddsbyiReferenoeadgrdpay on silica,
chrentiretybhylypicaty spepiiresbasec deug moieties«Enn depreparaddysia (such as a

polf QHNIRAR RERTIC e ROR REIWRE BB MRS JRamiNgag! E@cﬂ)ﬂg(&ram also available
depp%@lth)g Ir adgpgg@tﬁ) puch Qegtlde bonds can be prepared, for example,

according to the liquid phase synthesis method (see E. Schroder and K.

Liibk& MR BBt aeY VoI S Bl 7 Be 148 o BB AR B A Pred &y pssiend
confEnpaiRp WS i thie! fieter of peptitie thisimistiy Hvederistatividolagténbuer ata pH
betehagtmoicties, maybs prepated recardingtodhesmnetracsomus:5635483;
Imidoeoffdads; Pettit et al (1989) J. Am. Chem. Soc. 111:5463-5465; Pettit

et. er.Dr Des 243 277 .
e 1668 SR BRI o e u e

°°m£f§1@s"’@>’§é@ éﬂ“ Oa % ﬁd?%%‘iﬁ%f’%?@@@}cﬁ]&f@ REhR Y ooni cgemtsuch o
chenqirpreyis: 7552% # Mt b Ay NEIIne Cothpbutdscapableatdomjingatiorefdacterial,
fundaigdmd si a8 SepiiNe [18/83i340) filedNowile 2004, (herehyineprpayated

by reference in its entirety (disclosing, e.g., linkers and methods of

preparing monomethylvaline compounds such as MMAE and MMAF

conjugated to linkers). Calicheamicin 25In other embodiments, the

immunoconjugate comprises an antibody of the invention conjugated to

one or
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' cy‘mtoxe

more calicheamicin molecules. The calicheamicin family of antibiotics are
' capable of producing double-stranded DNA breaks at sub-picornolar
Wf‘s@%&? For the preparation of conjugates of the callcheam|0|{r)1%/{}6n73

faml y. sée U.S. patents 5,712,374, 5,714,586, 5,739,116, 5,767 385"

5,770,701, 5,770,710, 5,773,001, 5,877,296 (all to American Cyanamld

Company). Structural analogues of calicheamicin which may be used

e R UL R0 PR T R 200 s i
o R P REsSR B BE g @@%(%wgsﬂaﬁa%‘ebéfa%@rﬁé?%ﬁ@%cmh 19:605-614;
Nichigtents ity Amoriesn CFanamible adthettditi-tiird b arig thals thie) altibodyeted
deligam dierconjugatedoisu@iLamibickdBuan.antifolate 1Beth) calicheanmiGimandation of these

unchfuhnBaNe I RitAc el I@&uﬁ'ﬁ@&aﬁﬁ:%@ﬂe%ﬂ@xﬂ% readily crass e Llasma: cens
‘souglﬁmrg{‘}nﬂmecm ﬁgq]:igmn ’etc a?”H@%}L&ptahailoh\mre ?? ?9%% tBU’ o#gglgeap %}%% Xi‘ﬂlb(}dy

me diated internalization great yen ces thelr CyIOtOXIC e L
CHSEH PSS PETRISOH0E/08517 3 R Ether MoRStER Aglndiss 84 Kyjpgige! And Clinical
APt Or Abdrrsethafceanibet Cotfjtigdted deantiBodics b fotirimentiofiercby.
BotingludenB @Nid{istreptomoitim] winerist hedrch fluotasadil, thedamilysof (Rowiand ot
al., agedisknown collectiveivnbL F33288 camplex desarinathi LR PR m,
doxéypoi%ﬁ%m@&ZQ %%Qmﬁ%%"%ﬂ&%‘&é&%%% A %0%93%96%% 8&&% 5} conjugates

(? %tlca actlve toxins and ment ereof which can
mciu 611 such

iphtReHa A SRAI HORBIRATG Retve fralinahed Be Biphtrdsch 2
CK{WWCM@%?PT A %ﬁé’iﬁ‘@(iﬁéﬁ?@%‘é&ﬂ&ﬁ%ﬁ%taﬁﬁlhﬁsﬂﬁ%@ﬁ@%h’aﬁw@m})
Biogilgrire & EhéaifpemodecsinAThairg; Mplia:saraiiAlBuritesciardicproienss;on),
maydiainthin @roteins s Rhytolacacamericana QE%@@S[@API&SE 8%%5.5')- Qﬁqethchcamlcm (Lode
ct aﬁ@@?ﬁ)w@pﬁgp %l%§q§{ﬁ%@ AP(%Q )Qfau%%{ rﬁ 59! r%@ ’3§4?29 aﬂ q‘oxms may effect their

offlcm%hs |nh|b|t9 gelonln mitogellin, restrlctocm phenomycm enomycin
cfﬂ%éat‘thee 8% e caan &sen ludin Fﬁ ub%x@%ﬁi%ﬁbﬂjlﬁﬁbﬁé?%aommagc nhibition.

30“69 &Wﬁéi@ Jeq gghlo be ma‘ﬂﬁfé %ﬂé@éﬁt"ﬁq%ﬁﬁ@ﬁpﬂalﬂ% regesrirEtmgietesrann reeeptor

ligaigamunoconjugate formed between an antibody and a compound with

nucleohieastvifyA8x@n 1a-ihe @@@ﬁ%)@m DINGRRHRALEIRASE.SHED A5, @4 of 2
mmgj%(?é%y{ 'ES&%[L%\% fral Nl% ducclcd amms{ ﬂseé%qg\é% ge% Ka%tlor]l%o i ?eté’llnonnal and

e antibod Jy may cqmprlgg a highly radioactive atom, A variety 0

mﬂﬁ%{d& owé%lvgt?oaﬁﬁipe? Sre AR TOM S oM SR<6T ﬁ&@é&f&@%&i (2600)

Eurgfiboie 8ot Xamiples’ih Sifaeatd 2092 Blood HE)NG0-4RETBH; §r#15182) J. Clin. Oncol,

20( Bi2: 3 -:38 RBP4 22 el radioaetive tsoiopessof LauhWners Whe TSoRjugate igainst B-celt

nontkRREk ok gﬁﬁﬁ&ﬁﬁmm AMGAMRLIse.a fadIQactive; &QQMOEQV y%&&&‘i igraphie patients.

MY%WPA%%?NEQCEC%%&{PP Leu%%?n?m %ljﬂgﬁid%d%uslgaQS %Q%Ltfigmp guls.e %E}]rl.pr%ggoel}ll%scd ofahu
resonance (NMR) imaging nown as ma?netlc resonance |

€D AR BT A, %ﬁ‘ﬁ gL Rkttt e ﬂhﬁﬁﬁ@@f@ld Tekenia o
mjegr ORI AitFOGen 280 GRYYEHs B Ryatiolinitii) BiapanBseseiitomo6040; 5693762;

- 57320Thesragios’Opathentabelsimay:hednconpowmietidn the:carjugatesisate composed of

the iﬁmr%w%(g ﬁﬁ% 6?5@199E’i@tﬁ%@:ﬁ&%ﬁ%ﬂﬂ@)ﬁi}%@i&%&&%ﬁ%&%ﬂ ﬂ\&mgyd%ﬁcmo into
cal am acl esIS usl suitable amino
e o S B DT S, O (s vy

I P e é@‘%%wd%}%%ﬁanwnn it ARG aposed o o i
PO R i iER geptineovthinrobodaninha atterchethviacs Hyeineiety, DML, is

- undresidlien®h &l ODOGENmethod fhrakenetal (LO78)RBioghem, L2OPRYS(AE) and

mor88&hL0manH v B4 ng?czeﬁ@-éhb&tuﬁ%glag%ﬁlﬁ Q%QQE%{@?JQQ i9es gérc monoclonal antibodies
cBR%é %L%QQ %Q@@ls%tﬁ %g I& %nd@} 'A”Jn}:i 9?(3 IQ(H ?‘cp (HXJ{}Q){!Q}Q%%I? 71CE. ma Bgnzalcms) {Doronina

i g bes other methods in detail. Conjugates of the anti

A l\{ot%ﬁéogﬁlélﬁf’ %ﬁa%@@r%g\g&éaﬂ%fﬁed“g%ﬁﬁé‘ﬁ%? Bitioetictal protein
coupling agents such as N-succinimidy1-3-(2-pyridyklithio) propionate
(SPDP), succinimidy1-4-(Nmaleimidontéthyl) cyclohexane-l-carboxylate
(SMCC), iminothiolane (IT), bifunctional derivatives of imidoesters (such
as dimethyl adipimidate 1-1C1), active esters (such as disuccinimidyl
suberate), aldehydes (such as 30glutaraldehyde),.bis-azido compounds
(such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisoeyanates (such

as toluene 2,6-diisoeyanate), and bis-active fluorine compounds (such as
1 B_difliinrn-2 A-dinitrobenzeneal Enor avamnle a2 ricin immtmotovin fan bhe
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WO 2007/133290PCT/US2006/062173 The compounds of the invention
expressly contemplate, but are not limited to, ADC prepared with cross-
ligkesgpagents: BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBg, MRBH. - -
SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS,
sullb-KMUS, sullo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-SMPB, and
SVSB (succinimidy1-(4-vinylsulfone)benzoate) which air commercially

avalkgglﬁ,ﬁg, gawl.Ilr QQQCE 4%@9@?%'@1{?&%&9{&919% 15’1!1&91’0{:51 &lg&rge !ilcvcl Hc(%aégm (cg., above).

Enz 'maugql acstixlf]é(s?xé"sg %d qggfer% % reAipE)a (c:,g'r;[ %nu%eHa g e%%tl]% %1% Jg S]am nonbmdmo active

reparation of anti rug conjugates e anti
ﬁdré%%}h&%‘fé‘éﬁ’(%b‘@‘)‘“of’i‘ﬂ‘é‘ ﬁééhf iB méiW%iﬁffb‘&?&fﬁ EABY TSR Hjugéf@ﬁ%baﬁé chain,
mogeppickehdiuginoieties\{D)ite grdaboutistdiabout 20 dr by nioreties gerproteins (PAPT,
PAaantibodyp treughachinkesm(l s fhe-ARG.OfFRrmad- maybeprepaie &b,
mlt@&\ﬂ%{@éﬁ?&%@ﬁ ﬁ@ﬁ&l@«}ﬁﬂ‘ gn@ﬁ%ﬂ'%m@ %mﬂ%&%@:c%%]%’gc er@ &%?E ﬁﬁ\ghshcd October

28, r@%eﬁ 5 kno%@d‘ignahpcﬁag a;'e a%a fa%p for{ € P ogt lllr(])g 0 d|n1 cogjlxzﬁat Ctl{?brg;ld?cs Examples
‘With & Blva ent linker re ent

nucl gop ;l of an ant ibo
ORE-La & c%‘b albrPbor; foNBRE Hy reaton %Waﬁmaaméms gy vericty of
bifgyiped etieTR o e g cksop hitlcag oupcaiadirag2moidtiditich ardivatefHRTkeminothiolane
(ITyeaiyentntddoraibs-bf wacaseavalent band; falleweaoyreactierswisifes disuccinimidyl

sub@l‘?!ﬁkegmw% LQH Bs @fu@ﬁi@%@@ dy.-Add &%@lﬂﬁ?&f@% fQ Eﬂﬁ&%@ﬂ?gfﬁggmdmmmb)

big %{a?m%%%lcétlsz% 1ves {such as 13% P)j()) mm he ! k%l‘ mneglaml §0H1 ocS%gécos (suc as toiuenc 2,6~
more linker components. Exe er c mpone ri Inc ﬁa

I BBy ONCS STHRIETA S rOp B R VRISt ol i
mepadit raRnRTep Melsyiabahing ¢l dphdYersatmin B9 M oxGoarbofidbeled 1-
isofliPABE )b MNeSLUCCHmmiaid+2=pyidylthia)pentapoaler f S RRn sxemplary chelating agent for
mﬁ\l@%ﬁ%inimiﬁixht%vﬂélrmﬁéﬁmsigméhyaﬁmlﬁ@exane 1 carboxylate

( Sl\&%lﬁgﬁn@(}iaﬂ a%z%gg Inl gér]'n(l)%%gz m() lllartg)&%gtzseo 12 a%af}tceah he mlczr? nsinoids,
Addltlonal linker com onents are known In '[ e art and some are descfi bey

S B E s b MBS Rt AR TR e Clpalsterphat have toxin activity, arc
ASCOHfIERIEAte Ligands”, US Ser. No. 10/983,340, filed Nov. 5, 2004, the
contehtsafsinhichnaseléredy incorporated by reference in its entirety. In
SOMe @MbetimeRLS, Iltl@ﬁi;ﬂ!ﬁ%'&(‘ﬂ@%@@mﬁﬂiﬁe a@qﬂm)gd?@ﬁilrﬁ?gig%?§agmems) of the

vt GIIRIARGAMING. AGid Inker. corr E’%Qﬁu'ﬁ include a dipeptide, a tripeptide,
ateh?ng é)tlde orapenta epticie. Exem Ia d|pe(§)t|des include: valine-

citiullifre (ye°or VALt s 31}% |tr’1“°1f)ﬁélﬁh PRI BAINE PR PRI RS S Pl nsine was first
‘SOWFﬂé‘ﬁtTGE%eﬁﬁbTﬁéFé @Vél?‘i’éﬂ?ﬁﬂﬁéﬂ%@iﬁu’i’ﬁﬁé‘@%@% -Lit)-arydiscauently, it was discovered
thaglyGinevglyersglycine (ghmglyedlyjuh ming aciddesidue sulhichcComprise. Patent No.
4 1ﬂmmiE@iﬁ&i@lﬁﬂ?@ﬁm%@%ﬁ&tv@@%ﬁa@@ﬂl%@ﬂi{éﬁgdﬂﬁw Rl A3Well s patert
NodS, ﬁv@% amm@g@'s% and.ngp é&@tu%ﬂmcwﬁw %%991991%%%409%;8 269; 4,309,425;

43740 g&% line. Aming acid finker components can b wndy dan

optiriized'in their Seléctlvrty‘}fgdr BnzZymatic c?éa\%?&%géy &haricutdrt 24 4,362,663; and
43 Bmzymes, for example, a tumor-associated protease, cathepsin B, C and

D, oMayplaisminprotsaise n80Nuciedpuilivigiaipstndantibediegieckdesciuy ae: ()
relagitenatdismitad tepdh) N tenninal-amine, Grous: h):Sigechaln AFRiRS enuation producs, (i)
am&ﬁ% E’@de@x\gﬁéﬁg%ﬂ(li&nﬁ gr%l%ﬂ 55‘&9&19&9 %Qﬁmve{u%h ﬁ¥§ Hgﬂ & nogg s(ﬁQdo Hinkers o

; }t{ ?éyl o aming L%PS where the antib F yIs qf ycosylated
anti es (n n ma an cctive agamst a anet fuinor ¢elllin
mine, Aydroxyl dFotipecara Ui d AR cap%%le of reactlng

to f&ﬁﬁ%&&ﬁéﬁfﬂééﬁ%ﬂ%&ﬁ%ﬁ%ﬁh Hli‘éﬂﬁ’f}éﬂib@abﬁﬂ HREr FGetiSsransefic use are
disdiprké rireagentsiinchudirg: Niy actived Wshers. stichdisuNis Bsterts, HOBSS B, the
disesters,fhalafarmates candsaciddialides;y(ityalkyl and-henzyt halidessuehusa 93:8618-
862@%1 M&@mﬁ%é&é%@é Q&Eﬁé&@%@ 1a'ﬁ%§9ﬁ?z§m§ %Q%}g& BEJH %ﬂmﬂg %onoclonal

groups %:erta n antihodies have edu0|b]lg interchain dISU|fId%
antifody €242 1recle agamst human colorectal cancer. The conjugate was found to chmhly cytotoxic towards

54
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cysteine bridges. Antibodies may be made reactive for conjugation with
linker reagents by treatment with a reducing agent such as DTT

((wgl é QJI) Each eysteine bridge will thus form, theoretically, twg _
reactlve ?h“I’ W0 2007/133290PCT/US2006/062173 nucleopﬁqg\%ﬁsm""’ 062173
Additional nucleophilic groups can be introduced into antibodies through

the reaction of lysines with 2-iminothiolane (Traues reagent) resulting in

&V%{%%th%];% s, an(fnhe an tttu 81' ar!‘?t%?cé't[ll\z{r? HttmtOl %1}90%9150\»1 a!sqa Chari et al,, Cancer
mtroduced into the antibo rag ment thereo mt‘roducm ‘one, two;

ReRfive: our, o (ﬁ?%réd%%t’é|’ﬁ1§1t‘8%ci‘a’ét§§“f(°emd"h‘ﬁ’?é65*???@‘?%‘?&3?&“&%%@&‘@%adlsulﬁd“
lml%tﬁﬁhstﬁ@neﬁ?éﬁ@ﬁw rEnfanratpEsey Stélne o acictre Biduesl another murine
mdbdvhtibedybautaconjugates.ofihe mventignanTay gisehepsoduted-byytansinoid
coinedificationoh the antibady.ie-ntreduce.electiaphilic m%eti@%st@hjeh @@fm 2 surface

anth 9%9[;&4\’ &Ehl nH%'(? 9 l%t'l!]'t%a {ljlg)c Jclatvlég n%%grcrflzcg ceytltl) ng}ré/zfe% 2?1 et ﬂgzy amsmmd drug, which
c.ouid ars of %gcosy ated antibodies may be ‘oxi ?1 perio
SiPHES

OxidiZAG TERYERE S A 8h?@é*ﬁ%@tﬁﬂé“b}%%é%@ﬁ%wlteg&ﬁ AT
““\Xti‘tﬁutﬁ‘é WHifEC GO bIVIRiKeriPeageNEtOR Bty moieties. The resulting

imineSichiff harsesgralpsiumnay fenta-stablellinkage;vmhmaydisoieduced;ansinoid
mo@leRytharenydride reagents tQ fasmsiableigmi aeﬁim@%%&@memﬁmm
mo%fﬂQO‘ét@“@Qt U %%‘i&ﬁx%f §'i§s%%'?8bé{9&%‘£%ep?(‘?l% Qha gl &%Sellq%tmmpomf by

fantl y with eit errg‘g1 lactose (?XI ase or sodium metai%erlo ate may'yie
* ‘E‘%tB&n ?fatd‘e'h & SR RETSHEGTBIDL I HE BrotRi e QLA e SR Tieacy in
Cﬂ‘*&ﬁwwﬁ%ﬁéﬂgﬁmﬁ Feeehnctie g aerdtinatBerneBiotojtrate TeEhafdragybody, although
evdmoanotirer embodinénty proté nspentammipietaronirialiseting osdbhrecaingibody.
MAKRsIRs ﬁ@ﬁdﬂ&@ﬁm&hh@Qd&Hmm%&%&%@gﬂmﬁ%@%ms@F%H%%ﬂ@ﬁﬂi&ﬁl

so B AGIERCRpIAGR.IBE sl AMagac (3ePARPART Ol (k9 puoors ma
norllpd? ‘cjjéigate C em, 3:138 H;S 5362852), Such 15aldehy de can

o SH WO B ISE RO ANES LIEIE M o s
mogitst ﬁsﬂzﬁﬁ%ﬂﬁtﬁ g wlthétt}aentﬁttlaﬁeﬂﬁﬁmt 16 ARy At moytansinol esters,
hydrébseyt, dvnydrazidenoeime nydrazine; thiosenicathazoneshipdibainesates, including,
foreRahaxylate dsandanyihydrazidegsouns canatiaef reacting IOciﬁH@t , Cancer Research

529N ?é? @t)% ncﬁl§ I%”M?@%EBPJQJH& ol %Bé‘t)%‘z | 'ﬂk@bﬁ‘@'%@stﬁ‘&%m&es of which are

e B gf%}[étg Ir}g{l).ld(lm(l?vd }r egtlve estegs ur% gs y esters HOBt est ers,

:’:}l,|e nnates Cf affl(ﬁ ” Oéfk fl)é nal 01e ncg rﬁs Opé» éllg’ﬁgﬁ tg%a €T component
Sl\%n%msa%@fa?ﬁta@es@meamétw&%eﬁ@@near%%a 60 A KEiFRIG!. The linking
sregpoapiade disuliicermativiihyiar fusion pirbkilh somprisingtiesantibediydandibile groups, or
esti@WOLONICAGRNMsMAaYRe inadeye-gisnby-ieeembinantiechnicues Snpepigerefered

AJSYBINGSIS- |G IengH.ORLRNA May, cempLse respective regions encoding

the tgv {‘thE]ﬁ} of the conju ate either a Jhmﬁ nt one another#%l arated

ates o 11hod; ransigid me € Usmg ! prole 5
a re |0n enco y {ae whic oes no 1yro Tg m couping

agea g %F‘i’ﬁ@llfiéﬂ%dg atél@é th%tﬂahtitﬁ é%@‘ﬁtﬁﬁﬂtﬁt@ﬁt%@ eeﬂ%eﬁvmhﬂ)
cvoiplzybe lcorjuglte 8 6). recepidniq Slichis e ptelvidiv)ifor aftilizationsifyuch as dimethyl
adifiiore prestargeting wher einitheantibody-+eoepion 6anjugate iSaraldehyde), bis-azido
001%@1@'@{@?@9&9@@%M@9}1) f@ugté@ﬂlm) rﬁm\ﬁ@llﬁﬁl HQQQM@Q(&%QL@ gi@t(%

dla,g%%mm%hg (c):}lf{) é‘%tg‘ I.tcl) tunslm %moceyaa'&%g SL%? s toluene Q%rglz%g@algit%ératdobts active {luorine
\"] |n which 18 conjugated to @ Cytotoxic a

cor R (UGG s BB AT IS SO THEFABRARE oide N-
suofgirdafiohayceveprising emanBBBEy Gtk invehiiokraré flepared (678)) and N-
sucstorage by -mixingiheantibodythavingithedesiteddagree of purity with
Opthlﬂ@hﬂia%%@' Raicallysacee Q@@l@tﬁ@ﬁrﬁﬁﬂ&u@)ﬁ@@ %ﬂ@%&ﬁﬁégﬂf%%ﬁg on the type of the
w{Remingien; e eience And.Fraciee.al.Lharmacy, 200, edlion (000N, oo
in the form of aqueous sof{Jtlons yop ized or other dried formufations
RS DATSIE B CEXEIETIS] %%@Pgmfmha?@ttéﬁﬁ%wt&r&éfﬁteﬁténatﬁwd with
the dosages and concentrations employéd, and include buffers such as
phosphate, citrate, histidine and other organic 35acids; antioxidants
including ascorbic acid and methionine; preservatives (such as
octadecyldimetlaylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl
alcohol; alkyl parabens such as methyl or propyl paraben; catechol,

resorcinol; cyclobexanol; 3-pentanol; and m-cresol); low molecular weight
(lace than ahniit 10 recidiiec) nolvvnentidec: nroteine <rich ac cariim
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The formulation herein may also contain more than one active compound

as necessary for the particular indication being treated, preferably those

With sempiementary activities that do not adversely affect eacB©tRh 06062173
Such molecules are suitably present in combination in amounts that are
effective for the purpose intended. The active ingredients may also be
entrapped in microcapsule prepared, for example, by coacervation

nydkHaehniciies o Rydotetfacial xﬂ@xw@tm@f@gm@mﬁm RQRMENEEYcy1 group.
In CCS Qi‘él %ﬁ%ﬂ%rogg e%tnl nllgnlllﬁf Qg %Q{? H ?thge BO‘ ¥0 rynm ltlt}i%‘ yor a ?ay‘f ansinol analogue.

mlcrocapsue re gectlvély, in colloidal drug de]hvery systems (for
mim
examrﬁ ipo BIREL K5t imin microspheres, microemulsions,
nanéﬂﬁ%{?ﬁ EresEnehakoEapERAES % Hrrnasre miltsipns st iectnigaad o
dolayeidiscfosedtinpRedingtan inf heiGcience andRradiice-ef:Rhansmacys 2080588).
DoRUHIANMNALAORhins have bedNBIM M HALORS 40 e Mse: t@ﬁéﬂﬂgv@ﬁ hydrolysis, and nuclear

ann?cgmfﬂi§ Uggg §E€b§(%§lr)l Iﬁm;[ P&Soﬁs f{ge%g !%da& e S&%@)%S’%%@!} {a glgave

- rougg st&rlle filtr thn me]m ran i eral 1us&alne re ease |Pre paratio

“may | repare?c?n ItABTa A &851 St S A S PEIa e Breh ARt S 152961.2965),

Th‘iﬁ@lﬁ&é“ééﬁ“ﬂ ﬁ@%@%‘l’éﬂﬁ%}tﬁéég Brdeility Ry drtisHo Bievgbimeis ewhtairirgor the C

(cativavirirmunogiobubhiol- frecimvient(®) Whksh’matrices are in the form of
shapre.aticless@id eniiNs.c0E ﬁ{ljﬁﬂ@@@@ﬁé}ﬁnﬁ%ﬁm|§§n@zﬁ'zethylau,rlsmm drug moieties DE

agd%ﬁmaggarg'%a%@@mﬁ§c 'B&lh&%&%(ﬁ%&?e ydroge) LQfOfc?X%fgeer No. 10/983 340,

hydroxycti acr Iate viny coho eI lactides
R e e :
ethyRigbianas; bﬁ%ﬁ%@?‘éﬁf&b @%ﬁﬁ@ﬁ@d@m@m&émﬁ%@%ﬁmﬂ two or more
amigctieiagideglycalicragidneo polymetscduch as therdotRRO DR @rmding to the liquid
phadiyectadenicresphares comprsem ef lagtieacid-glyealia a36ick 90PN RL:demic Press)
maapgcl@mwlﬂ%@ﬁga%%ﬁ@dd@%w %@ﬁ&%ﬁé}{ﬂ%{l&@%ﬂn 18, ne prepared
'lc(,B (31 n?c}e 1 Se g}lél th;as %Q ¥6§9¢% Vl}%%{ 5()28/%%%? gﬁtt d qu a?(lgg‘S)aICId lg:e%lcm Uli :5463-54635; Pettit

able release of molecules ays, certain hydrogels release
et abﬂ?t‘)é%?fb‘r@% Herdteberigds Wirdh @%&b@u?&%@amzs?ﬂﬁrﬁ thGGIapl i et al (1996)
I Gigmaier-ifethie hody! fob 8 -fond tme;, BheymaydeNaibiredondggredaidds a
“MbeSHhoReXPOSUREAIIeISIdIE @infibtisias ulingsinua kssvef hiotegivaticd Nov. 5, 2004,
her@!ﬁt!%&ﬁﬁﬂg(ﬁ?%&@éﬁcg H@Q gﬁ§ew ('&HEYS‘JBQ g%n '1%}51‘3 %ﬁ%@%&i?&%& Qﬁ%&%&me@hﬁvﬂme
cort Oungs uc% Agbllmm@ Pend(m(%%wt e meChanism involved

xample aggregatlon mechanism 1s discovered to be intermolecular
S-sH (rfé‘cﬁ?r’fﬁé‘ﬁon through thio-disulfide interchange, stabilization may
be dehitvetiygrrodifingrsufaytheteesidies myophilizifgfrom@oidigugated to onc or
mogCiUinns;contialling Teisture-centent]30usingapREoprate aaditiasiandstanded
mAeyeIaRing, SREEHIE R MAKH-COMPASINNSHSER: of m@u@ﬁwm%%y see U.S.

patérl;]lg S%thr_)}/f gktéop 7%6}¥6b§ 7161'?‘?9‘; "9’7;89&}1 ?%Blﬁblg %%r{))(?l 5 8\§I7V% t{g::i (%)Ameuccm

Vivo thérapeutic M In'oneé aspect, tHé’invention provides'irie

PGSt &F@lv*&mﬁa%@wﬂmﬁa‘?aﬁwa@mﬁ@ﬁ?éfrﬁﬁarghgkscwﬁr@ igited o, 71,
o' adrhinistering e effeetiErmmotrt 6har Brt:OX 4 BB EHtbody3oladsbjesincer

RedarieBd ofisuchtresitment. di-someenbodiments stheidmnuae: dis otsl@tciSnti-rumor

miaﬁhdmﬁ]&ﬁﬂgo@%%g@&ﬂﬁé@me@m mgmgﬁ]%tlmﬁcd'ﬁ(QHQQﬁc@a%{km and QT A have

mh?ctléﬁ%!qr iy o?atgli Q EQTT 50 ‘!l?)t?o ?{c%gps dl a,s%%gzsléli[ﬁ e dl E:gc grésce Lil: ar uplake of these agents
atopic dermatitis, alle II‘II IS, InTlammator

B VA ke it cloa b L8] ﬁ%gﬁitﬁ“ﬁﬁ%llﬁiﬁgﬁ%“?ﬁﬁ‘iﬁ‘ﬁe sclerosis,
GVHD, and/or systemic lupus erythematosus. In some embodiments, the
disorder is a disease associated with virus, bacteria or other infectious
agent. See US2005/0069548 Al. Moreover, at least some of the
antibodies of the invention can bind antigen from other species.

56
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Accordingly, the antibodies of the invention can be used to bind specific

antigen activity, e.g., in a cell culture 5containing the antigen, in human

sum%%pgs%‘pther mammalian subjects having the antigen Wﬁ@f"@ﬁﬂ)ﬁﬁ}zm

antibody of the invention cross-reacts (e.g. chimpanzee, baboon,

marmoset, cynomolgus and rhesus, pig or mouse). In one embodlment,

the antibody of the invention can be used for inhibiting antigen activities by

contachng, the.antbedy with he antlgen such that antigen activity is

|nh|b&)t mq ﬁfﬁ&%@g{!}{ the an%g enis a R)roteln molecule. In one

embodiment. an antibody o f?mn It 'ué’htif)otn cagh BETLELY iR LIRS SN
SUIRERY ARG e %ﬂaﬂw%thiéﬂ%ﬁ@ﬁﬁg%ﬁwd@%@%é@%%@@wﬁ described
in ingregstd.ehtgen. eXpiéssior andiorastivity, Somprisifgzasiministering to

the subjeetianvaatibadnohiedaventios.sushthabihe.amigeniiniie: A chain,

nom§ssa§vp@5mm§’spégmm@ta@ @Q%&%%Mm@ﬁke%gﬁ%&m olecule and A chain,

"lbl in g C ]ﬂirJ el“{(l:gélﬁ:sf,b?n LCHAL a?lﬁa %%‘%En A te r‘l@CaS.A %] jlg)lgﬂ?nss b eglg Can e a 311161‘1@’1&8.
mammal exp ressmlgg e antigen’ wi 2R anti éil UL REIstsH

P AT 4G et £ §h8j§%¥@%ﬁ?ﬁ‘?ﬁﬁfﬂ‘ﬁ’\’ﬂ% m&ﬁa@ﬁ@nam@@wﬁasnhm
gelpspmiiverdaucaddeis. plvyeadrministratioand fhe@itigen. icbyoexpression 6f/21232
pugishantigerransgene). An 15antibody of the invention can be

ad mﬁlﬁﬁﬁeﬁ@&! 1‘&%%%11&&1!%1@48;%HQJ%H&HL%&%@&&%@%&r@&?&%%e%&ﬁe@vﬁﬁb rQ and 2
co2tibod N of tpq inventio can mlnlsteJS to an mamma

MPOLTG Wi nNucle glC activit ﬁ h F]u% Ca5¢C O 4 TILC 6856 SLIC 1 dq a (i ‘1bomu_lease

expressing an antigen with"w e immunoglobulin”cross-reacts

?‘ﬁ)nate pig or mouse) for veterinary purposes or as an animal model of

humbm dlistssdsRegadihgther | dterisyemanimatimodelsy méybaaigefuls vatiety of
radferevaluatingthetherapedioefficacyof astibadiesobthe. iInvaiomig. a2, 11, 1'%,
viegting.of dosades:and fime,LouisrsQh @Qg@@ﬁﬁ@ﬂ@ﬁ& t@mﬁgm&%ﬁ detection, it

ma? E&H‘%Jm{% tllo% %:a e(t‘m% olfjssc? 1%%1 hd&psh%grltcxam ?cylcp;’p cg l}@ SOI]ORI’] 7911 lahel for nuclcal
revent el a;/ recurrence o orate or revent diseases, ISO (11‘z

THATERES E%“&b‘faa&%EHS@%%%@%m%ﬁ&/ﬁﬁoa&?ﬁslwamﬁglbﬁ%ﬁ;éodm 23 cgan
iodgetigl ninatecllBerine-19) prberthin antbodinersts; dneideininoconjergater iron.
compisig-an cntibatinep hugates:aith Gae Ot dMOFeeyOtaXIC RFEANS) I Se pentide
waPAHBINRIGEeE 40, Uﬂ% B@Jj@ﬂ&w@dﬁ‘t@m}%ﬁm%@m%@ @&QQ gl @%@Q&%&M@L@ld Precursors
-1y {,ogoantlgeln E%O%ngglch it is o nd |s/ nte allzgd 3th1 I iss

T CXa IL ace 33 T:l as i OF
su tlng In Increase era eUtI cac O the |mmunocohjuga e in

a““l%? hg the Yarg et e lf‘&l\?v’h%ﬁkit Bi H‘&El 5]?1‘38‘}% e B REtHE EYtotXIE POCEN

11l

and In™"" can be

‘mehebittargets oY fhbirfere Swillrnlividieraein {5 tHeSTarg bt coll idmenerate iodine-123.

"Membodireihtdihén dytotaxioagent targetsardmeeres avithitniorei tHatlels in detail,
polymesizationExamplasQlsush ot Qe@a%@&%ﬂ@ CLAR AN it protin
congnr?gmghses[%ﬁ) %ug' ?u&%%@ t(%fﬂ?ﬁ? %re%rﬁl@u f}gjrgpm%slcalwt%&%zgz% gyl 4- g\I

1aurl tatln OI?Shtatln Or a calicheamicin), a radioactive isoto
L P8 ARGl SOAMITBILE B GO s s
("u‘{ﬁ'e“if%%ﬁhé [ lie b itr s misin ST Withcg it C srhpositidtveyitesgsuch as
g1ﬂméﬁdW¢)Flﬂi’-msd§amm anfibotly pf:thiehnventieremayhe), bis-diazonium derivatives
(sugomaaninistered Mt 8 R0ther g dyi SLerIdS(SMEhAROh @Jﬁ@&y@yanaw), and bis-active
ﬁu&%‘étc%mggug&%ﬁtﬁqgpy%lﬁﬁg 0&%&%@%@? rﬁp%yatﬁ%lg%mx(sﬁ (1%)'%91'19%11 be prepared as

deqc;oo% of ch ot era §) |ca ents), other cytotoxic agent

ficangiGgenic a”ghct )P eytokines, %ar%% 3 IF‘B\‘/%/‘?:NFFH%&S’?W @?ﬁ’(s;) methyldiethylene
ma@ﬁ‘éﬁ%?ﬁi%ﬁ red (%ﬁ}éﬁﬁ’éé%t@@%@v@?ﬁ%d@%mmméxma mirisepationide to the
antifyhye fedt M 0! Bio NThpeiagents lare theluidethinrthe iBang rasseparateiotoxic drug in the

celi3BipeRauatians)c anok SepaArAie AARIRISakRG;, PROMAIGH GASE dimethy! tinker or disulfide-

| confdRiNistEatian.Qf the-antibadyof fheinvention,cae accunpriontopandior .

following, administration of the adjunct therapy or therapies. The effective
amounts of therapeutic agents administered in combination with an
anti-EphB4 antibody will be at the physician's or veterinarian's discretion.
Dosage administration and adjustment is done to achieve maximal
management of the conditions to be WO
2007/133290PCT/US2006/062173 treated. The dose will additionally’
depend on such factors as the type of therapeutic agent to be used and
the specific patient being treated. In certain embodiments, the

combination of the inhibitors potentiates the efficacy of a single inhibitor.
The tarm "notentiate" rafare to an imnrovvement 1in the afficacyy nf a
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10subcutaneous injections, depending in part on whether the
administration is brief or chronic. The antibody composition of the
mwg H@{)l\é\g%ﬁe formulated, dosed, and administered in afasliygT S2006/062173
consistent with good medical practice. Factors for consideration in this
context include the particular disorder being treated, the particular

mammal being treated, the clinical condition of the individual patient the

causg o, (‘L}%ngc% fnm&%t&%s ?lc!,})/ng 1 hb zaJ ’htg% To HB)cd pmp'ued with cross-

administration, the scheduling of adminis ratlon an

UHEBIGHSAN 1o fedical Pacttion ?s%ﬁ“e‘%%ﬁ@é%%%’é&%? SéA Sgsvic. s,
S“@Hﬂ%ﬁ@ﬁnﬁ*ﬂf&féﬁﬁﬁﬁ?ibﬂ@%ﬁm@@‘éﬁ% redctitentyusHdGopraverfd e, a
SVt atithiedigordeminsgestioncikheefiectivenamount-of such.othen a@ﬁafﬁotechnology,
medlepends on the greunrtahanibodies:oldhg NuenlonIeReM Ndhe.

formulati pmlt(ge){tm%o% disorder.grtreatment, and other factors discussed

abO\fe hese are eneraII used in the same dosages and with

i PR BT PO A USSR TR BYSTE Br ABBE AT £ (5 S e o more
mOEFABIGTE B PGS AYE S POR P S BB BT ABE o Forula may
be pipeadey therappropriatedesageicfan amtiboth Ofthigiinventiomdhac to those
skiltgeclialeneErdRcombibaion with-gihes fggiswill slepend.an the IMQ@ @igem 10
fonq |§§§S%at9 g@%ﬂﬁ%&ﬁ&j ’f&h&%@? 1910%@9@&%%§ g\é%’l% e%c %glso a nuclcophﬂu group

disease, wh 6[‘ g eantl od Y IS admlnlstere for preven ive or
Tvalent &

YRR PUTPO5ES, nr%\’/%%fgt’th PEpY. tha’s é?‘eﬂ%%beﬁﬁ EAPHELErFashY i the
““%%13{%@%% aﬁ%dﬁdﬁh@fﬁe@a F@tW%Pﬂ@&%éﬁé?ﬁ@Wﬁémn

The antibody is suitably admln@te({eg)to the patient at ong lime or over a

series of treatments. Dependlng 250n ’ihe type and severity of the

diseASe KB TIHEARGYS 15T RE S O TRIGARG: TORGINY B aitisers tdciude 6-
malgppifrepRrean i ate desityedonad MiHSralioncioiie patleit) wivetherridyanine (“ala-
rheX aimplebdyyangobano (€ S8 aXaie-acmini statons b B CaRHOLIOMS), N-Succininidyl
4-ONfUEIRR RSy Ty Rigaldaily @Q%QEWQKIE@P% K%@r@l%d&lj(éﬂtjgéggc@yﬂ'ngobcnzoﬂe
( sfRB’%‘gA%am%?ﬁ&8%&%@&&9 L n%vlvc'ral‘ ?t%rszu[p an ts'(%rl]eem: sgl}llbeech gcrnrle ea

a mlnlstratlons over several %ys or longer, depending on the condeflo

MR reshant ’rRtets e lintit sie f&i?&&) %ﬁ?ﬁﬁ%e‘é?c?ﬁﬁoﬁg%@é"éeé“o filed Nov. 5, 2004,
the §9}?ﬁb‘m§hﬁéé{fr§?@h’é0%ﬁﬁ§w€&e§age i18ergkithe antibody would be in

the faree fromdabout B: 0BmglkectoaboubilOng lgdEh USe0pleOmABREA linker :
mnﬁiﬁﬁ@i& Qfoﬂﬁ@iﬁl&éﬁ}gﬂﬁ%egt@éng@ﬁgpeﬂ'@mgfgr@ﬁ%@mgﬂ%&qugphdcs melude: valine-
cﬂz&l‘ﬂﬁg ?Jggzt@ipegheeﬁ%ggl [ﬂ@%q@ﬁngg[ﬁnﬁﬁ? Eq t9xemlﬁglagrzep%£tigl§3l§lgluh%0 % gc(me xXimc

. gmlnlftered intermi tentI Y ever week or every three wee
o “‘ ‘“ ‘}ie%fﬂfeté‘i f’r%%(%is GUHWO BB TRty héd@;‘*"gﬁ?amdﬂ amino acid
lmk§f>€‘6‘6’§é§“df‘i?ﬁ@3 éhﬁfmeyﬁ*naﬁwlmaﬁrgwéf TBaiFRTEGSEs followeatubyhorreuming amino
wigprresesioweritoses AaEycheddininistesatisAm exemplansdasingenag i Relectvity for
cnzGRIPEises.admipisienng.amitiak-3a0adingdase o ABRkL4 MGKLL B, C and D, or 2
Sadallowed by a weekly maintenance dose of about 2 mg/kg of the antibody.
Hovxfeu er, Eher dosag[ 2 glme sdmbaY be useful The grogress of this
therapLyef)%a T Monitored by Conventsiial taERhigRs ARG EEAYS rRkpe () side
BB PSORCTIISPOIBIOBR YS! srouns hig- SRtHOXAO IV araibbdies bt rigno groups
whirveriobrdre gsefuliniagsays tetectinghOXddlpexpressiolilisuchaasle of reacting 1o
forGl iRGNESHEQY RNDGAASHE RSARYS) NS ReCific S als Rk ssues WHEISIN 8 tve esters such
as m@e@g%@@g a@%L@&oﬁﬁdge%9&%%9%@%%9&9&@5@@m&%& '5%9 Qa%accmda (i)

alddh nsoluble matrix, g %cl)];[q {eﬂrm pect t Cgpven%g Eg ovides r}get 10 1s odr .
Tiam.anti 'Lver(, ucible mier
detec tion of OX4 he methads comprisin crchain disulfides, i..

Y RAB I PORABE B TR SRS f’f)?ﬂ@"él%’fb‘ﬂeh’#‘?féeﬁéﬁ*ﬁ by EtaiEtfayiith 2 reducing
agepsuas A idimiitiehide stgeralisativéralzd /ol Gualtitativesdefectioneactive thiol
(measuring levels) with or without reference to a control. In another
aspect, the invention provides methods®or diagnosing a disorder
associated with OX40L expression and/or activity, the methods
comprising detecting OX40L-anti-OX40L antibody complex in a biological
sample from a patient having or suspected of having the disorder. In some
embodiments, the OX40L expression is 10increased expression or
abnormal (undesired) expression. In another aspect, the invention

provides any of the anti-OX40L antibodies described herein, wherein the
antic-OX A0l antibondyy combpricace a AdAetectahle |abheal In annthar acneact
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Anti-OX40L antibodies can be used for the detection of OX40L in any

one of a number of well known detection assay methods. For example, a
bigpgical sadpple may be assayed for OX40L by obtaining th?éﬁﬁb%%smﬁzm
from a desired source, admixing the sample with anti-OX40L antibody to
allow the antibody to form antibody/ OX40L complex with any OX40L
present in the mixture, and detecting any antibody/ OX40L complex

nuo@f‘%%t Khéh@n%%!&tyﬁﬁc ‘%‘%Q!QJ Qg1 %dﬁ%ﬂlg JE@XdR?tB%%B%%M&(m of lysines with

2- nnmog'l y 1&1}/&#? 1%11 91 ?Qfgea\g result In%mal{g \é\}lpﬁl% arem%g Itaoball%fjg r (g(lzgcl%%ﬂg% groups may be

sam e met mIXII’] € sample wi Ies an
mﬁfﬁé%arg B BibetNig %ﬁﬁ%aw 4@3}_06‘6?%18% 4Ye BRE<BH: SCEOrdiiis rosidues
(e.ghseypee ofiassayydetcoSudtnassay sinciode: immurohistocherhistiyss).
competitivedand sapdwichhassays, angdstescinhikition 850 Sn of the antibody to

mtx@tﬂ@é)ﬁé@@(l;mﬁ%%eﬁ%ﬁ?(%)kq@] k&%ﬁ%t%ﬁﬁ%s%l%mﬁl tQJ |8M¥épxgwcn1 or drug. The
reag nts mm % 40Lb§ng é)z%e 25i mot%lllzed OX40L an

suszfi vbtel_e (g% tl eé I}_lllt I iod, 8 %lﬁvzﬂe CTI0 m&% 4?6]]3 enathq To%% al elﬂrde or ketone
%“%ﬁﬁﬁﬁ%?@wﬁéﬁ%%ﬂ}a PR A RAEIW aﬂgmfffac&%mwmm@c Schitf base
grofabePUsEd i divy tetectabie fundtiohalitytherdodd noeintdeftre witl thiéwe linkages. In
oneinigitigeof XL an daniidXdEiantibatyosNumerousiabelsiare kanawskidase or
sodgﬂﬁ HSE- e ung aﬁ%ﬁb@%@@@é@@é&ﬁ&@@} YI}&@; iﬁ%l%léﬁ%qu}%l react with

ele

pted dire yy such as fluorpchrom e emllumn
aApPIOPIIAR Zroups on dm ermanson, Biccopjugate’ Technique nano er un nf:nt feins containing
radioactive labels, as well as moieties, suc Oenzymes, ust be

N“?&ﬁ&i‘ 6 BF YR ?f&fﬁé&s@8@5&%%c?té]ejsc’és%mﬁfﬁe%%%ﬁcﬁ%%@ mﬂwﬂ@n of an aldehyde
in pigeofabselrel sednegs ahirensheeta B Srfincaoh Zitgothatd 6bsmbt IRtefd e MB552). Such
ald¢h@doimdingatOwd Olwand:ant: BX4 @k i@ptikody. Ntunerous labels are
kn OW@emgeuﬁﬁiwplmm&@Mue?ﬁMQQ cludingdmeieties E'Hﬁk”%!ﬁéd Q?dmxy]

wdgagt(? I)Qqu I &Eb{ﬂcSHl%scgﬁzﬂ'gagogg lﬂ{ NG cc:zlg élﬁjlr{-tmdgg ary ay%%‘aia&g{: %oups capable of

rad ioactive lab els, as well as moie ies, such a enzymes,t

reagiing (oo PRI A E A B %é‘laﬁﬁéét%ﬂ‘%%fﬁﬁé?&ff%ﬂ alseresE R e O active.

e“‘%éﬁ@i §€ﬁ6{§é’§“€’&? PO e Ban@3ss8 11 Fiddrbptoie slSliel taadhelidartiyh as

halghelaids; oii fluditeseeimand dsdetivativesiliogamine and its derivatives,
dan&}ﬁ'@rﬁﬂiﬁ@@'ﬁfﬁEQ’ﬂ@a&@ﬁ%ﬁ@@ﬁeﬁm%ﬂbﬂw\éﬂyJM&@%E@S%@&Q Raglerial vy

::eccl%ﬁ!ggt(ﬂg(%r&h{ré oﬁa%gu&(gynﬁig %7714}%@&1%]&] CH SNA may o e)HIE,C 1(‘)81)Lcnl<vc regions encoding the two

Iat halazi) e liones, horseradish peroxidase
o R A ST CE U o TRGTACE) Ry A SR T e vhiohcos
“O‘S%ﬂﬁé@sdeéfbd P@Rﬁ’é&é@&%%@é“@alactose oxidase, and
glucose-&phvosphsitedelydrigenasehB8n@d to « "receptor” (such streptavidin) for
utiliZ00A 1l 33200P G I RS 20061062413 helerecy et AXIdase s SUCN AR YRRAS R lowed by
mﬁ&‘ﬂ%ﬂﬁﬁ%ﬂﬁcmgﬁsﬁmﬁ% Qﬂ%ﬂa‘(}’dm&% ?E!é{ 1y gagg'tﬂ I?JQB'%%%}Q%P L%eo@a "ligand” (e.g.,

roxide to oxidize a dye precursor such as lactoperoxidase, or
i mﬁcroic eroRidass: Bibtiavidr cmf()n%Iﬁbdé}%mlﬁa?&gﬁbphage labels, stable
P "‘Wé‘é‘i’ﬁﬁféﬁ%‘“’"ﬁf‘(ﬂ"fﬁe like. Conventional methods are available to bind
thesBdabels dowaleintlyctouprateinsrob@elipepticesodor phpistaneerage by mixing the
ant:GakPHNg-ageRiB.sueh-as: [SlliﬂiﬁlQHNQ%nﬂ@EbﬁQHﬁQ@@&CQH‘@@L&M@Q%@@GH@S or
statl &ﬂmﬂWanbﬁzed‘!@égyZﬁcﬂj’pﬁﬁﬂgmmﬁqg Ehﬁ“x J—:%ﬁom%/o&? Hﬁ%q‘og% E)@qu cans sohrtions,

1y0p£mtlbé)dle 1(tlgdt ove- %ecgecglged fluorescent chemllumlnescent and

enzyme labels. See, for example, U-S. Pat. NOS 2 940,475 (A riers = e
dﬂ%%ﬁ%d B%W%ﬁ??m@%)aﬁﬂ iﬁﬂt@? bt N RO g e DB TR Da A e oreanic
acidgtarBioshemisy)jint Sra0 L4102 (E9Td): Pairatiat Gudmmundt Mthorsgzy!
amd@n2l 230, (2:981hand N)@[Ej’hcﬁzlﬂﬁ&ﬁﬁﬂ&ﬁfoﬂﬂwb@ﬁ@&bﬁmm&@&ﬂlr}éﬂ-ﬁny lor

beﬁk%ﬁgaola@gﬁsﬁge@%m‘;@w @5@@%}4@@% s4eh,as. LORRESEradistor s-pentanol: and

m-¢ SS{)}ZE(I)QVaHSl u,u aq %elfo 1 gs oul 1due<;)e C% %atlogngjnss lél(l%:h ellg‘peg.!m Iy lat
a Jud
incltiding the enzymes, tot A6 antibody 18 & Standard manpalstive umin, gelatin,

procedure for one of ordlnary skill in m?ﬁunoassay techniques. See, for
example, O'Sullivan at cu., "Methods for the Preparation of
Enzyme-antibody Conjugates for Use in Enzyme Immunoassay,” in
Methods in Enzymology, ed. J.J. Langone and H. Van Vunakis, Vol. 73
(Academic Press, New York, New York, 1981), pp. 147-166.
15Immobilization of reagents is required for certain assay methods.

Immobilization entails separating the anti- OX40L antibody from any
XA that remaine free in eoliitinn Thie convventionallyvy ie acecomnlichad
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20immunoprecipitation. The expression of proteins in a sample may

be examined using immunolaistochemistry and staining protocols.
hpipupshisiaghemical staining of tissue sections has been shownta be.a .. -,
reliable method of assessing or detecting presence of proteins in a

sample. Immunohistochemisty ("BIC") techniques utilize an antibody to
probe and visualize cellular antigens in situ, generally by chromogenic or

or JJH%%Q}G&%M%@&%;CpQEﬁQEQQJEa%%%@ 10D R 2RUSTHEC,Q6GEL SAMPIR. ostemine,
1m%mmal r(tﬁ/{p ly a human |ent mfa%(?e use Thz)(sam e can

1€, argl nonosacct azl es, disace and other hydr; | 1
tained by a variet ? ProcaaUres known ih the an Ihefiidiig Bty At ne elucose,

TRt 16 SR GiRAT SR AR s BiFRTSn BHBitRa T SPHEtSSTR th Ay frEspbilol sali-

forgiefrope- frisond ermidodiment cthelsantple 4s-fixeth e lermiieddleddinionic surfactants

sucparaffirearthe likenidwetissue-saumpleymayHs. fixed (i.e. preserved) by
Con\1%9%&ﬂﬁdﬁs@ﬁmﬂ%%%%%%%(Q{ﬁg%aeskaéllvanbéﬁgo@& will. aop fe%%pmm

that tqe choic ve is determined by the purpose for w
e ek ity SIaTEN O J00EHeRILS AR SRR OBt S
m‘”ﬁ?&iﬁ% w%la‘rﬂwwtamwh%w &ﬁﬁ%&iﬁ%@iﬁﬁ@ffﬂe@%ﬁgm ffiscatinded.
depéhdsuporthiensizeofthie tissugsamptecgnddthepfixativeused, by codkation
reciiiaytde partbnorthin cambinationwith, awmg&&&%&mm%Seﬁz‘?!%%cap%ﬂe and poly-

(m&ﬁﬁ%ﬁ@ﬂ!ﬁ?&;&%@ Q&%&{vg 9%%8‘1%%?&!9&1%@@4[@ g& iy eQémiW%pmomce albumin

mlc<T:;Oeqlecral me S o IBC arg direct and indirect assa%
ceording To the first assay, pin a m" SFERHBOY T TR At gl e
d‘S@%ﬁ@@f’@ﬂéﬁe%ﬁuﬁé&dﬁ’éﬁw "’Fﬁ rsf %’1?@%&%%;9(1359?&% labeled
reagéntosudtias a fiueréscent tagonignenzymeéssbdle diprimanerntibgdyhed by
filnirbich-ean hevisualizadwitheyt further antibody interaction. In a typical
IndIrﬁ@&ﬁé@?eyeawb@sga;a&@@%&i}mé@}@gxb@ngmﬁx &mwf%m' a?ﬁ,@saﬁgpal ations

incl %g sgrgl lgrpne Ial’]% %%%%e@%?rélg: Pt(ﬁ) O?X B(I:?t%q(fm%% gc])gr ngg 6} cyma{ig&lnogloguh\l/lv of ?h(semvenll(m

Wh%@%m BETIO §2b"@6‘?6€121f373 GAERA ST RERe], [ Emeogerne ticese
meffgorogehipo satystrardrigcad e ddumprovide vidaatizafiontot tHecantigdnvinylalcohol)),

polyMgIal @Bmiﬂq\&ﬂ9n’7@@@W@(@@Qﬁbﬁ@fﬁ%&ﬁloﬁ@%ﬂ@%ﬁﬁﬁ@ﬁ@@%ﬁ mﬁ)ﬁugradab}e
ah)!'@%c\;]}(yf!tﬂeqaﬁe& ade}HfI:th[%Sac%q g}ym] C UH‘% \%!::?P 8 Xh as.the Iﬂﬁ(

and/or secondary antibody used for mmu%é?)hlstoc hemistr rﬁ TEM émecmblc

y typlca will

ITRIRATEY Wﬁﬁ"%@@ Giasid Tﬁa?awcﬁ ERTLTBG SThlsane Kir sl aaﬁﬂa"WhRfﬁ) 3-

hydgapbparg enéraliy gpotipedsintothsyiolowin geeatego ies: Gaisidefron thele clease of

molgauiaple preparationproceduies discussetaboverduther iatmantofigaed

mﬂL&%@ﬂ@b&ﬁQt&ﬂ:MﬁQﬁJ&a@ %ﬂ@%% fall QW%}%&WM@XrQQ&Qgég ed, Fof or exposure 0

nme&%”lplﬁc, epitape retrieval, my %EQ%%WSﬂLy’%Qd%SSQ& Jha%aéh? E!‘z?zﬂilneogse%mgl%latmnai
citrate buffer may be carried out t (see, €.0., T'eo i."ADpI:

St G ST h S AP Ay 5 0 g dipg o the ]”P‘@H%‘Wfﬁ@“éﬁ‘bpﬁ%ﬁ@% BEkigeeregation

medsgajyinth itisutiel sartiorrivlesyroSdthtadfrinmairy Gntiblodip fosubiduifficiante, stabilization

mayeriddeodittnecandiy adersiitahle-congditions sueBihatAbeRIIMaNing moisture content,
usi@ABhadbIndsQ the JaraptRiplein saigen.nhe.fissus,L0sample.

Usdh Appropriate conditions for achieving this can be determined by routine
experimentation. The extent of binding of antibody to the sample is
detexminddipyitsingsanyensohithedeiectab] edabels-discussed abovew therapeutic

metikgferably, the label is an enzymatic label (e.g. HRPO) which catalyzes a
Chem&%l %E?lr%yéQQ%q;gg%rg\n& S%%ge(gl%ﬁl%ghsr%ater%yegpn an immune disorder, the methods
3,3- dl%mmobenmdlne ch romg‘gen Preferab tI%e enzymatic la e?

O SR F TS O Ve ﬁﬁa%agbé)é%?"c‘aﬁi}ﬂt8d¥ﬁ%dﬁﬁ‘ﬁ?&rv %ﬁ%f.ﬁ%ﬂg? ueatnent. In
Sﬂmcéf@bq%%h YA P BTG 5!y A B s etsival astioep el e donader is an
aumil@amﬁbbdlylds groatnantibpabbittsarhti b@d’s@i 15 ﬁSﬂﬁSEpet@iméﬂﬁléﬁﬂMSaW@ﬁaﬁﬁdis, inflammatory

may be mounted and coverslipped. Slide evaluation is then determined,

e.g. using a microscope, and staining ifitensity criteria, routinely used in

the art, may be employed. Other assay methods, known as

competitive or sandwich assays, are well established and widely used in

the commercial diagnostics industry. 20Competitive assays rely on the

ability of a tracer OX40L analogue to compete with the test sample

OX40L for a limited number of anti-OX40L antibody antigen-binding sites.

The anti-OX40L antibody generally is insolubilized before or after the
competitinn and then the tracear and OXA0O! hoiind to the anti—-ONXY A0

dSp a UII}B



10

15

25

25reaction). The amount of test sample OX40L is inversely proportional to

the amount of bound tracer as measured by the amount of market
3895e response curves with known amounts of O>§P E[)

preparedﬁ nd compared with the lest results to quantitatively ermi’!ﬁ(}eﬁm:2173

the amount of OX40L present in the test sample. These assays are called

ELISA systems when enzymes are used as the detectable markers.

bo\&p(gsm%c! %Hﬁ ealglfo Qrpgﬁﬂtn{n 1w ;i}%%{!{ry%gc%iﬁgm}qgaqu %Lél% cm%oé’i 1¥ tnts, the disorder
does not req UII‘e a p ase separatlon Here, a con!u a € o an enzyme

B4 dlfﬁ“t‘hé%%ﬁ‘b’ﬁﬂfs“ﬁfseﬁéﬁ%& %r?&lﬁéréﬁ&”é‘ﬁ&ﬁbfﬂ At RASE:

antioGusPBingisctd thecONE@TE-preseceidhitie B X Oratsbodyes.
Actniddifie sithesbritysnfelaotivityonlrthis: easehithep@Xd Qlicor dt8vity, e.g., in a cell culture
cori¥RERRIGgIcally 1@@1&\4@&@&%%@@%&@@%@&%%htmﬁﬁﬁy&%ggn@lh which an antibody
of i %[HSOQ “1((!9: eta%tg(lg @l%xm%zee %haoon n%{T%%(s!ga(:S}fen011('f\'§>t%rlL]tlsuagQEECS%IQE}%USS 1?1(():1}%9 Inone

for.use with anti-OX40L antibody so that bindi e anti
e%mﬁﬁ%w VA Tkisiiii] 8“ edﬁeﬁ%“g?eé“tﬁeeu%@ﬂ%}ﬁ%&ﬂa&mwgs? PRSI Spifgting the antibody
Wﬂm&étﬁ*aaeﬁé%éh% affigralsr Prach e isAd B e ndbn enbea SENNT:n provgagéccule.
conjugatesiaréngsedh mteliohindrance methods iforhamogerietysassay in a subject
suffthase-sanjsgalessanasynthesized By covalently: inking.aviy, comprising administering to
the k%ﬁ smglechlar: el 9%@9&%&% ) é%% )k fragm Ea}nﬁommﬁlt% penisa

ten | l]l dE:lﬁ‘l ially una le to bind the conj U ate at the sametime as
humanﬁ;n e(,u e 5 S"@lﬁ%} th'L 1811%1 Ssgb c‘% Eg\ WSHC v, the subject can be a mammal expressing

the EGGWWQE@@P@WUB%MGWB?IWB’ protediltd the Bxbicphraseritimtae mto which the
antlgstheeimplewwitidoind ami-OXA40 iantibedyi therchyye-allewin gfantik-hiaptemsior). An
antpHAE dhe-GeBjugala, Heskiting-iR @ changasikthe characterahine canilgats antibody of

e AARIER: & Be B-GHA0GEIN, ﬂm&%&%ﬁ%\mbﬁm £:NRRIENIS, 2. Qroph ﬂuﬁm@obuhn
Sandw >chh a?ns;% S cgartlcularlg are useful for the c%etermlnatlon of 0X40L

O EntrO X401 PARTD B enTaT SR R h S ey L AR OB et e
R“tﬁf?ﬁ?—@ﬁ%ﬁb‘i@aﬂ‘ﬁ%ﬂ%}ﬁﬂsﬁﬁ%w S0s61D %§f§%}§|@q}b@me*1ﬁf§f¥é§t ofAnpdies of the
invigtierivavedias Byomashimgintherbeunth 6X48ttisiused to adsorb a second,

labeted amixX 40L-antihody.apchhaune.materiakis ihen.caparted Homi .y werrence

of, 5@@1{3&4@4 Hags L HEANAUNE DORR HFACEL 15 dUSHUY RIQROIIPRALIO; g‘?&%ne or more

eSam |1 QX4OL In "simultaneous" sandwich assays the test sample is not
separa ited before adding the labeled antiOX4O0L. A sequential sandwich
assaw GG BPPHRETES AP TS RS FAP BTG 8T H e BREFG A apig & more
cYigiotcieniad) LodntkoX40b rtiodylasthegiherisiusefuiintestingsamiplesizen to
whi@n@X%4@Lis/are nithgiferegoingprevnas el ynexar platy-deletlion assaymiaboniugate in
kﬁl%ﬂ’lglimgg%ﬁ HMMQQ%EP%%EJ&{%%E gv%{?)%é %L‘@J M%@Isa(!?gl’}‘ig?é%g!ﬂh nucleic acid
tlb0d¥ rthe det %rmlna]tlon of 0X40L are IﬂClUd?dWlt in the $co
in Tﬁe TATRE 11(? qné embodiment, the cylolgié agent aygets or inte s 1m1c1 tubule polymcmatmn
ereof. inclu |n the biodssays descri ibed Terein. 1oAMicles of
ExqR et Fé’tom|?¥e§ﬁd?ﬁé?ﬁé§b%%kb¥%ﬂ@1?ﬁvéﬁia?ﬁeaﬁ %i’ﬁﬁ:‘liér%‘f (such as a maytansinoid,
wurifdnuidctere eomdinmyimaterdieusefuldor therireatirentr pidlentiomiciease.
andlendiaghasis efdhedisordes deschibec ahovesdsiprovicdeder Thepaitisiein a merapy.

ro:OfMRARUfAGHUER, COMPHSESA caNtainasardalabe! @gstp@%%gv'@é%&sqmr% inhalable,

Or 1

S}rséeazscqglgltt%gco\{\{slt&]e;@% qg:%r% h%r eSu z!,tgbcl?(f;(}? tﬁ ne rgoé:ll%talg O mo ;é%mgm gentg), other
bottles, vials, syringés, etc. The containers may be formed from av Ef

TGP ARl %‘a%wa%f%%%) ST &#ﬁ‘éwﬁcﬂ&t@cémp&mﬁw therapics
notegfiaherr i dyldselbisriwher sseirbintar Withranotiereompositioé i éffeotiver separate
forfoltkeating sgreventingantiomdiagnosing:thescond ticnr andomay have:@ion can occur
pmast@ riQaceassiRottifesexample R-container; may.oe an. Haﬁa\o@ QOS5 of therapentic
racf lution.hag ggagﬁgaah@@m%n , SI9RREY Rigree wtz!%tbamﬁc o 204EIMIC e(erinarian’s

g k?J“ectlon needle). At Ieasct1 one active agent In the composition is an
SHtiBody Bf f‘H%’“W&’ﬁﬁo%‘i NiCRE 8%&7&2%5‘@ RS TR AtRET R A etfqaditions w be
composition is used for treating the contfition of choice, such as asthman.
Moreover, the article of manufacture 25may comprise (a) a first container
with a composition contained therein, wherein the composition comprises
an antibody of the invention; and (b) a second container with a
composition contained therein. The article of manufacture in this
embodiment of the invention may further comprise a package insert
indicating that. the first and
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second antibody compositions can be used to treat a particular condition,

e.g. asthma. Alternatively, or additionally, the article of manufacture may
fq@%(ﬁﬂg}%?e a second (or third) container comprising a S — gg062173
pharmaceutically- 30 acceptable buffer, such as bacteriostatic water
injection (3WFI), phosphate-buffered saline, Ringer's solution and

dextrose solution. It may further include other materials desirable from a

ircgm&&ﬁ@%ﬂ%&ﬁ%%Elﬁftq%dpdo(;ggm!p%!H((%rlenag tpy{]eg QH c‘?l& é}l?aecn} f{ér{g&? &nd the specific

needles, an syrin The following are exam eso
pamm u%"?ﬁf)%%l‘tlon%ﬂo?ltﬁ KUsAtoRS ??“%’36%18%%{%th‘H}é}f\}’ﬁ}?BU%%?ﬁéFﬁcaCY of a single
nhéﬁ%oﬂfm@ﬁ*ts’ﬁﬁfa%érﬁr&dﬂ eREngiveEiTTHe el desbriptivtc providdelcommon or
apradpovérs85 EXAMPLES Example 1: Preparation of anti-OX40OL mouse
monoglenabantinedies.8E M@ﬂﬂzr&%@p&{@ agent) is/are administered by any suitable means,

mc%ggz {;%%ﬁ%%pfﬁg%ﬂ ye%l%OQQ(Q%z% nfr dptﬁg(')[;}ggfdlei,fo Dx%e }ea)g[ a'?gys%! f:% f(n logal treatment,

ﬁg nce of p §Were}Pre ared as follows. Eive Balt* mic
in ﬁar oS F\l/"érral bol Fa%ﬁe% ARG IS F B W & WS n Ty e Weﬂm@a} or
Su%eé?ﬂﬁu?iﬂ&?ﬁlﬁﬁﬁ‘farm%hw fhagenypis pHidkb( psvareXa0igsanision, particularly with
deciixtradetit domairbidsetotothe: flaby peptideandiexpressgdiromuHOneellspus or
sudaenenteghuilig. ipeuth ﬁ%tﬁfﬁﬂﬁlﬁ&@h@%wi&ﬁ&i1@&1%@&(&@3 i

'mm%%h&ﬂ‘ E&% %f&hoflﬂg ;nJZ‘r%H %pbe%%ﬂgeg %H?éc rgrgi] 1111 tered in a faghion

tratmgl 5h| h anti- antib 0 titers were fixse mouse
i tzim I consigerdrion 1n thi

msmeﬂ? nascells (il p}fﬁ%ﬁ enen ec ine §°8ﬁfﬁt§‘§}ﬁdﬁfléed’<‘:‘f§88“ disorder being

m&?ﬁi)‘h%lﬁﬁ’ﬁ%\}‘éﬂr‘mﬂé?@g i st isitaties Wisre Hesreisiderantesichseieh! the disorder,

thefgie ainitbouyopiodection bydidettdnzymadinlechidiinyndsorbentiassayother factors

kndlzl :hSAilg e fromdhergranah canditionedmesiaefpasitivielons §n¥\@§a{)re agents

cu1ﬂ%i,f 'L%gd%’pf’(z%%ﬁﬁéﬁé%% &Q Qm@‘sﬁ?&gwfﬂ@éﬁz@ﬂ@ m&%'t%ff %%Ii Qtli gcnl[sq{'lcpends on the

amounggﬂnég%gﬁ)pﬁéﬁbgﬁqmaCI%énU(g?Ef T atlon 11(: )-<I:- &b l;!l'lgll_%g antlb other factors
e fiiterec NEIGERET B8 EIEs f‘&?

preparations were steri gm pore Si
SRR stdret Bt gee M ophadtiats Vrered gl ﬁ@“{PB@)‘“F%‘W* as used hereinbefore
or gt retiydra¥ed askaysiyerepperfoimed. with the growth-conditioned
mediarafepl:lSAesiiive.elonesda.streendonneagelanabantibadies #hation (when
useGRRAREIE: With recarabinant Qéﬁ%r& &B%mﬁ&}%‘%@g %&qmﬁr{%éﬂéqyg%%f antibody,

efr ent ofI res O, cells, Ge entech
e R DA o LSAh SR 0 ST CHODRAD gt s
PﬁWéh&f@yrﬁ%ﬂﬁ&féd R DR TOTRE BY I BB ot e st
phygrowtHisonitdned rdidriNiterd Sihcodvatinggriiercetisvwe rerpsagredisrts. Depending
on phosphdte btiffer salineanddhenstainedwith phycothernigangaRdy is i mital
can@ﬁ&lé%ﬁﬂa@o}gg‘niﬁsg:ﬁf@ﬁg EH%%@ l%n{fet@&bﬂy&%{m“ﬂ? %@mm%@%@%@kﬂ ations, or
by %8%9&{&9%'@1%“@9*@%%& dl? oseaag m&ﬁ%r:aﬁsé% n%ledblgu‘t? é é‘%ﬂéié m&/ligsgbglore depending

etermine onocC ona an odies eS|gna
on 158 HEPR BEPIRBTC AP tHe J8" AUEATS Aot RRIATFAL B et st FRBRTtRS ise
congigite, Brotaiainny e SR 2mihe e 305 sumtilsodieSissing stamdardunethodsmplary dosage
of tichetvatiabledight (M knantvariablechesay ¢ Midioomakas weseRmplifieshscs of shout
058810 RERE Rowithedeasnearals ;Qre&ﬂa%éot%%@mm light.chainas. paient. Suck

dosI:Qu%yfVI% a-gtll%lg% %’I‘g {tltrg}z {;S were S ee%lflcéif%réneemxjeg Inas!.lc 1«:11%(; ahentmcelvts
seguence of the VL and Vii reglon T C reverse primers were

oG RS SN B0 & PRYOH PR hridtirtghe 4 %HH‘ dosHgiqpe: followed by
OneREROT WO AMFT TSH Joraspeetivaly svhiehdaredighiyrconssrsedianstgss an initial
lo:@meties! Amplifiecd/ bland\Nrhregionsvenencldre dfistamagmaaliad antibody. However,
oth@XPIRSNEMMeEIars: @t theprlypudestide-sequance BhiNeiNSSIR WAS! oiniques
anddgIgEmined using routine sequencing methods. The 8E12 VL and VH

amino acid sequences are shown in Figures 1. The 1305 VL and VII

25amino acid sequences are shown in Figures 3. Example 2: ELISA

analysis of Mab 8E12 and 1365 bindingto OX4O0L protein ~ Competition

ELISA analysis was conducted as follows to examine binding of

anti-OX40L Mabs 8E12 and 1305 to OX40L in solution, and to examine

binding to cell-surface expressed OX40L. In some experiments, maxiSoip

96-well microwell plates (Nunc, Roskilde, Denmark) were coated

overnight at 4C with 2 ug/ml anti-FlagM2 antibody (Sigma) in
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3050 mM carbonate buffer, pH 9.6. Plates were washed with PBS

containing 0.05% polysorbale 20 and blocked with 0.5% bovine serum
alpemify LRpm Proclin 300 (Supelco, Bellefonte, PA) in PBS atr %%{3 2173
temperature for 111. Plates were washed and 0.5 up/nil of hurhah OXA8L
ECD-Flag polypeptide was added. Alter a one-hour incubation, plates

were washed. A mixture of human 0X40-1gG --bio and serial dilutions of

antibggi%ﬁ Mﬁ%ﬁf?&@s’ r”nl% géﬁngg%l&%ljenq%@glyaél Qc"[len.ﬂg 8)9 %L cxplmwm (such as

dzdglg%lg{sortgg}elOZO 1;0\ m Pr C |nn300 was a
Meubatad Tor 2 A&t Toe ?hcfelr%oﬁe?a? NICE T %%W&%ﬁ@@dﬁaﬂﬁ&t}ﬁ}jﬂ?gﬁesmbed below

YR A ilﬂ%’b]ﬁfﬁd\%@ d%‘fé%i‘éﬁ“h?‘ adding streptavidin-HRP (Amdex,
CopénhiagiensBenimark) ol lowellsbye 8034, 6; Sletetramiifybherzidingls comprising

deteiirkegaend:&-Semy Lahkalones, oaithersburg MD)asdhe a%lﬂ%tﬁ% includes

quﬁl%%m[%LQMJ@@Q%%C@&%QM%&%@)WE@?t\%ﬁl%m rePe\(w& Jee )

phoe c acid. jﬁsor ance was re Omuona

D0 SRR TG SO ik LB PN ebetg L
SAIRAEYA RS SRR iamERP AL e iSRG  TotiP AR metetregedmion biological
sanglrerfittinep priogreany (KedeidaGraiph 18 yinergy IssftwaneoReating; GAYL expression is
incARbE Oxp4RtioMabs:8d 2:ar6:d83G5beawnd human OX40L with an

ap p@&ﬁ&@é@;@@@@ﬁénﬁdﬁ Me@[&gs :Jm;' d? Me [ﬁ?BﬁE&WﬁMbo@egg@smbw hhrem wherein the

; &g& t e assay wasT a&% out similarly as above, except tha
e ateg Were coated Wi ] ug/m1 human 0X40-1gG, a mixture of

humaﬁfﬁ%zﬁsmd?ﬁﬂﬂegmwwraﬁaﬁgw ST Gl WY St ctitsbrdies dreribed horein
andREHlatéssoandnotinerumarmdXu B Fag was detdeted usingliantisFlagdigiex
congmitibadynfellewed by streptaviaindd R oé(ﬂ@h@%&@;h#\d@&%ﬁﬁl&l@@d 13G5

bou m1h§m@ﬂ aQ%%hQL@WIEQ &0 @tp lﬁ{@&@z@@%ﬁ (E%‘BPJH 11;‘8 (mc Q%LQII (:16 o@ ‘?1611 known

e r|m nts, CHO cells expressing fu
L e HEivt I GO 23 AT NI b v o
* IR 2 iRt SO RS barienno tior d/mietrdpfomgeipdy’ OX40L
conplep 3 e e hrredvai) thamdk B% LOFES(SicoBRYy Uifg Techpietogies; in the
mix@aithes sleling; M (graywihpraediam)absanh uidifi eeh §%eGO: ARGLNALOL i for the
par 1Rl o 5@@“65 VM%@;%E@G%%@IQQ%@QJM@ M@E%%Hﬁg;gn@&g%&?&]s%gﬂ)e(%ng antibody/

oxafded 10,96 well microwell plates at 300, OOO ells/well. A mixture of
umar11p OX40-1gG an se‘rlal cf" Idtions © uSetdboLc'fltle%S‘ia RS THERR R st

""%‘ RG] fﬁ@‘ﬁf&t@“ﬂﬁ&qg%ﬁ@'ﬁﬁlﬁ? #Hélbation on ice, cells were washed
by céptifainghiie bl EYartiremoving tvé suplmatartBeulhbt Aol analogue,
imn@XiZigd IgIS Was: tiete ttetkdsing Sut- FtHoiR PG 5ieds werexestimalied 1a:ber.
conZ@aRRAri3@haM fQr 8E L& andL3Garespectively. In 1.5some experiments,
humﬁ)@ 1%619@!39%1}8'&1@’%%1‘9 gmgmn%ge ‘”%‘erodoeré%@ %TEI.Q X40- I%}? Q ot OX40L and anti-

OXQ marg 0 X40-1gG-bio was detected using streptavi hH
Kot SR readst tesenmde éi‘fdwmf\ﬂ‘éﬁ?%éﬁ“aﬁﬂ*%@éﬁ%Hﬁ‘ﬁﬁs that may be

| dc"ﬁﬁiﬁﬁﬁ*ﬁﬁ@)@&@ﬁs Witkeelreapsoxifate B0 Of dbotite1beaVeamd GOnngs. such as

enzygspéetiveiyhe reactélihegeranalysaes demen siratees aldviehs 8&d&.and 1305

" Thehoun@humanQRXAQk-in:solution and Amm%%%%;&%%%&d&% OX40L

dnhﬁ%ys T%Q] c%ﬂeﬁ&ﬁgl@%metm%e'\ﬂn%%f Ea%‘qzay examé)g 4]8%8%7 mmi:m tl at mgy b? detected

e QR4 h Iate% ere coated with mouse enal dilution

éEl oL ( BG4 8 UGG R84 FSer SO %E it b BB ELRE fyggymes, that
1“”‘?&1%8%6@6@%%8%%@ Né%ﬂﬁ‘ﬁ% Frasotssé pedatgs andiffe fentdommatyE ' BAC, L °H, and
YL flateshweredoatedwith BEL20o kB85 Setial @HutiDRs DEFROMSA iis derivatives, dansyl,
umbAX40i=Flagwete @ﬂd@&ly&k@i%}‘@ﬁ%%mh: i@c@cﬁqgwgdf-’gy No, 4,737 456}, uciferin, 2,3-

d]hy%%%@%w Hﬂphé{}@%dﬁqgrg%d%?gﬁﬁ 99]‘1& e é) mspﬂ:gd 6}38 OldC%O 1}{&36 Gglucoamy]ase,

Iwa 12 Sdm%ndc Oxﬁ Q/S|s of Mab 8E 1 > %{8 'surface niasm M
résgnance Tty kil Té’é‘%@fs?n%‘"ﬂj%@%ﬂ% [ RO B STl s dehydrogenase,

human OX40L were measured by surf&ée pla,smon resonance using

Pharmacia BlAcore(r) 3000 (BlAcore AB, Uppsala, Sweden) at room

temperature (Karlsson eta.?., 1994; Morton & Myszka, 1998). Anti-Flag

antibody (anti-Flag,M2, Sigma, St. Louis, MO) was immobilized to the

sensor chip (CM5) through primary amine groups. A high flow rate was

used in order to minimize mass transport effects. The

30carboxymethylated sensor chip surface matrix was activated by
iNniactinAa 20 11l of a miviiire of O 025 M N- hvidrovyvericeceinimide and O 1 €M
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running buffer were injected over flow cell for 2 minutes at a flow rate of

30 ullmin and the bound anti-OX40L antibody WO
2@%7;&@%%995’CT/U820061062173 was allow to dissociate foy, %Q $2006/062173
minutes. The binding surface was regenerated by injecting 30 u qj (5 R/I
glycineTIC1 (pH 1.5). A flow cell, which had anti-Flag antibody

ithmobilized but did not receive OX40L-Flag, was used as a reference cell.

hmg}@c%wg{@d@@@bxg%qmm%)&n&mmﬁbﬂcm&%h% ing, glo S,t?%'tﬁlqm%hlbﬁym@m peroxido

o d (?som tlor;cgtgsdo Td‘;l 550 g%rate co stants were fjgtedb imu }gneous;&
evaluation o aSre m%]lomaf’gng O PREE ERa AR ST B %30

b‘“’éﬁﬁ‘ﬁpﬁ‘l%&% (‘i‘l‘f\%é)%r‘%‘@i?”ﬁﬂ& 11@05 IlgG antibodies, respectively. Due

to verrsiowmeffrateisdnetickhltie toff-fate [eahstantsbouldoros beolypeptides. For
instlede nnined 4<bx 1068 . kbe Calcuiated appareri-Kdvaluesiwere <N 4 benzidine,
azlcﬂM ?@@%'ﬁpscpgsgd% é%e%ﬁ%&i@@&kéx %@%ﬁ&i@d@@gpe%%‘?&ggrﬁpc%g H\{S‘Q{ﬂe‘iébl’ﬁ and enzyme
APl & A OXO anlbades o 12 ehd 1365 cenn zed ETE

determ mants 5N s Ra st CPTET s g ot » Natre,

e o e it AL A Bt Ao o8 b5
(1981 pertNatheFfdrsbiridingrdimitereor Svelappingepitopesdhb@HOgesenzymes such as
hoexEhessing auman QX4 G anckdorsiatermainen theubindingraffiitetihenes, 1o the
antf@@&h@g k@ﬁda’i’g)nﬁg]}gﬁﬁwlp%égt o H{ilélﬁ Jﬁ%@l‘}%l@@ﬂk%@%@ﬁ%éﬁﬂ]@bs See, for

exampg: %%Sli\!\\f/%rgfl dl?g»% ;{l or thg Paeg’ggig Iz? rd L%g%%’%g rg)g% gg m*bes?f);%i;c in Enzyme

\ Ahtibodies were senall
IS B 08 E@i’%m B 198 btvine serTr bl Y 0185 ot daiisd ress, New
Yornlep s pivl Mbpers 1iffer pH 7.2) starting at an initial concentration of 200

nM. uwverdetsialditiion sernes(50 w)wese peifarmed.ib:duplicatiing Sing fe anti-

O)@Mﬁ%@#y@IQ%M@L%étfr&mngméﬁ)ﬁqugIMHQ&%V@@S’(%M%SSQC kfsl%glcd by either
quutp]e?r]rngJp aa tteg)éﬁé'anl%og'y Of, %&90% anaM Cent}'/?%%g (Bye %0113??011 o a water-

mixed and then the entire mixture was ans ferred weII
sl P BT R B AT AT 3 6 60 0HS 4B 78U PE S&TRIg e el i fi@wwe fising
sluiypdhHad Belriplatedyoueihéipne vioer @37 0T reilpthte O Eliectverad andd c.c. by
mninebatgdiedernight at 4C. The next day the wells (containing cells) were
aSp|ﬁ&l&%ﬁp@@@oﬂ%§%ﬁ%§%§%ﬁﬂi@1ﬁ}%‘@QHFI&%@Q%E&MN m&m WSkuining

13ro%cc95 qmmun%‘ﬁ;hl %Hnt(:(z)lll a%n%r;[ hoq" 19 esllles %S (%lé? {)ecn 8 wmln e{% 1ap§7 i aw (flf agsessing or

transferredto a 9 micC otu tube WaS counte
IGAMME St SHRAHBR CoEHIEF: THR LD BBt g iy oo o prove
%@?ﬁé@ﬁﬁf&ﬁbﬁ@%@?@@ﬁ@ﬁ@éﬁﬂ%h@gem@m@ Analysist pedgfanioiiepple preparation, a
tisshigard tonplotthe: beund waisus bound/fieapnd te detemurethe-bindiagined by a
var@ffr' MW(TEM%EMEI%QH%M&HQK@L}F r%[ IQ}Q@%@%@&R&%&% ERRIATC] gi@ﬁ?y The tissue
a | alelda u were aw
m&“@% &8 L?ﬁ%%ga ﬂ:%]B QIHJ%QHH%{] gn, %Oun dsgﬁu and er %f%iiw)aﬁa q]éj% gz'iﬁc tigsue

man O

arameter fit.
B T S s S Gt -
30t hof toiTete Wi Eache surercoy Binding OXOodxpieseedibryained or
oh@HOedlsdinttc atindithatisinti-@X4 Ol thonocionatantbeties8kddanekads upon the
sizelo3@b recognizechdifferentbuman OX40L binding determinates. Example :
5: Ambgi%g lpc@t@m%%al inhibi 5%5@%3@5%@& 19021 fuman OX4QL 3ﬁstammo and/or

human 0 ompetitive bind mg foerlmentswere per orme

o R f AR FABE S PGS Biipetet Wit idiateg s Accodie
0 Upy At ey BXiF AL RO HoRTEE i ISF R IOPrE Ce PatPh dely temmed disepiain T fisidirect assay
usefndingl toeS800XA@ 2 Expressad: ormGhitneedts]cB Orugro @40 bifd tigandisualized
wivagisdinatesiysing:astandarstiactoperoxid mnmmgméﬂtéb@g@%% I2he antigen

‘ dnd%q éﬂiﬂ&r&(ﬁﬁfﬁwo@lbﬁ%Q tl4é Qnm%}gﬂ%ldﬁ eﬁvﬁ?&' Rgg&on aFI}:fL e%né%'vc!v 1s donjugated to

1% bovine serum albumin, 0.05% sodlum azide and 25 inM Hepes buffer
pH 7.2) starting at an initial concentration of 200 nM. Dilutions (50 uL)
were performed in duplicate in a 96 mictbwell plate. Each well received 50
uL of iodinated OX40L-Fc (0.25 nM final concentration), was mixed and
then the entire mixture was transferred to a 96 well tissue 35culture plate
containing 30,000 OX40L-expressing CHO cells per well, which had been
plated out the previous day. The plates were covered and incubated
overnight at 4C. The next day the wells (containing cells) were aspirated
and washed twice with media buffer. 200 uL of 1IN NaOH was added to

oach weall t0 riee the relle chalvan for 10 mini ite
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WO 2007/133290PCT/US2006/062173 and then transferred to a 96 well
microtube. Each tube was counted in a Wallac gamma scintillation
cw;gg.ﬂ'ﬁgﬁata was collected and plotted using Kaleidagra

were drawn using a 4-parameter fit. The results of this e%%ggyrlis]‘éoo 062173
are shown in Figure 3. Mabs 8E12 (open triangles) and 13G5 (solid

squares) cotnpeted with 0X40 receptor for binding to OX40L expressed

an 9{9)%!;1'91&%@1”% Chﬂ%%@&%{&%}ﬁﬁ{ J;Q%@Q%ngcl% acllgpcfpl%ez g\ém,%ut% 15& 1cr>] ng E]C anligen. Signal
amé %n 0X40 réacegotor to humgn OX40L. Example 6: Treatment
nti

A ARt S e TRiBTaY zl“%%ﬁ%?”dﬁé%‘i Vﬁlmlgmé’é |y SEe Y gymary wtibody.
Mixebh LYH A4/ EE ReXRIGR WY Ry SEsys ke peritmed W detebaifeed with «
detgghbltharidifo chade ol @X401:0X40:inteiactiOn doy-antisoX 40 nnabs inhikitad sories:
T celqrofiferat @n:ﬂé]i&iﬁeddida@ﬁﬁéh@m%m@@E@%&Mﬁ@%ﬁk&@%ﬂﬁe tissue section prior

o, @L@ywca?%@tn@mm §J&4M%%ﬁ% 6319)@91“3@%;95%%3( sPIasT m%éﬂ gj'tl tissue

Sdm)(fndr”:{'(a:, ce @el pm were i é)lateﬁ rom 10 uAman lood using
MACE Beads according o hEfarutsetiifets Wstfﬁ@ﬁﬁﬁé"fﬁﬁﬁ’fbﬁ@? 201 (199%6)).
B.oté&?“'@%@w&m%@@ﬁ%iﬁ’ X1 6 i e irnseis eomtainitendy for a sufficient period
of tRP METG%sfetalcovitiensedm/Ririvii-giutainiyeiant stimgtatedofoa8gcn in the tissuc
sanghiy S\ilkp:245 ddadiihsel ublievih MR RO 4kt 8N &SV SIemS) A xtent of

blnaigg@gé%hkuwm L&ézp{s%@mﬂ(ﬁéc&m %L%m%%@ 5@%&%&@}5?]&@ £ A0E abave.

preR RS G re the thrice with phosphate buffere
SO S & A O R DB LA Py romoseni

*“b&éﬂi%%%f%éréiﬁm?éﬁlf%?ﬁhﬁﬁmﬁ BreGe s ibror A 4i5his geigeated to antibody which
bingfciperdintyto treanfacturbrs instiyctions @ulittelnyi Bivtec)Codeuliuds wWas:condary
antidetyupmita-pREsT eedbagtio of 1:200, with | x 105 T cells per well of a

U- b@m&@%& J%Lﬁ'é@ E'EI&@f b(l 1%@&5&'%&%%&%@@%9(:@]8! J’bﬁl 9%%9 determmned, e.g. using

o ofSRASONS, (RIS WEIE Py BRI et e Wm'd'”e per wel
uring the last ngouts 0 cu [fure, hanested 6ito Hiter ¢ R{@%%nd counted.

The‘?%%mfé%mbaégéfg‘w EXPBRTHBRES S d Muere A< ape il e i
congpptimdnsrigisrendisTreatment with 20anti-OX40L mab 8E12 (open

squakesyahd mab 13GhiI(open circlas)eahisignificantmiphibifgdd wellmpic ox4oL
for PIRiferation: indicatingrthahoth, antk %%giﬁésl{%b'Qﬂegr??‘lﬁl:oﬁ'%%&%e%}éuy is
msocfl%nl dsgbﬁ%rgrrgf%empus(fgll q; Ql(d%zen 1 1ur%1oa£elp ah (P gX '&()t!)lﬁgé?}g?rg&(?ﬁ%fmﬁboé} are

Ontro levels eratlon IS Shown Yy Op en lamon
PEHY Gl m&z%d‘%?ﬁ‘f%{éﬁ%t’éﬁlp.% BiraSy AP HE CF e e e bindine
ParE R REOP PibitsThhiDitierr bleTCakgrdiifbirationvariedsironpdordofitothe competitive
reagfionofihineacangfecot0:bldoNBNMin2okx arflaossl Td@atmenk Withind tracer as measured by

the ?ﬁﬁ@&éﬁ}hﬁﬂgﬁeﬁém@% l(!ﬁr@emg %md]lact\fu%%tl%m%ﬂ ng{i\ pared and compared
1 Ttat] W0YGE ]S a\ﬁ%agn Oen eme 1£n ”ge \1N) e assays ar
witl RIP %Q(Qg‘é JtM%" ¢ Wiéf_ T icsts nﬂedtﬁcﬁc $52YS are

12logkade of 0 Interaction sin
o % i Sl“ﬁ%%)‘?ﬁ%’ﬁﬁé’ﬁt”f&%i‘éﬂfﬁ8‘3&6%}’(&‘7 B aTiti- OX4OL antlbodles to

i n h i &?‘@%&@t%@ﬁ%ﬂ?@“ﬂﬁ@ﬂy cEBYUS ROPINEHO Ty ciliswere isolplied separation,
Herfronertinganar! Bleoshusing MASHSbepds:aceardind:ic: Manufactti@RSIL stbody binds to
the inStouctions(MikienyhRiotea). g@&lﬁw&r@ﬁé@&y &%’L a&i&@ G/l UHSETH%Q@MOL or s

1mn{ﬁ9&@l@{[}9a515’c’\ﬂ%9 1{9‘: fa%:a‘!n :;uﬂl’a)t%X I\xr}lﬁl% 1in (10113 0 gangtl gr%mmgﬁ %{r;glemlch as

ed with ml antl- 3 antibo uuming ntf an
e e R IO PR (R B%;Lf‘é}‘ﬁg‘iyf&“i%%ﬂﬁ@fﬂﬁﬁ“@%@ka““bf’d}
mh”éi‘ﬁt%@‘d?é%aﬁ? %ﬁ%ﬁ?ﬁr@@x %{Hﬁ%ﬁy Weradwdee atiindichteetticed under the neme of
EMBoncentrations. Levels of IL-2 in the supernatants were measured using
an E{cl—SA}]ﬁﬂ@ﬁQQﬁu&@Buf@QtMﬁﬁfaﬁcmrMﬁgQﬂ%ﬂ(ﬁ){,‘g‘ngé%%;? m{ﬁlscTcla%ugﬁes are

qyntﬁ%§}g&%}o (Mnﬁ?‘&k%(geﬁgxg [}HI]%[[H% é%%ﬂ%gﬁe%@oré anl )?)BL are §i%g%dﬂﬁb0dy o

at open squares) an

- |th 35 mab
R S Baeh SRR B bAoA byt Heriats 1 ey

cells. By contrast, addition of control métise 1gG1 (X's) did not inhibit IL-2
production. Levels of 1L-2 production by memory T cells upon anti-CD3
antibody treatment alone is shown by hatched squares, upon anti-CD3
antibody and human OX40L treatment alone by solid squares, or T
memory cells alone is shown by open diamonds. WO
2007/133290PCT/US20061062173 Example 8: Treatment with

anti-OX40L antibodies inhibited survival of activated T cells Survival
Nnf activiated T calle wac accacead tn dAetermine whether hlaockade nf
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activated pDCs were then FACS sorted and co-cultured with activated T
cells. 'I' cells were isolated by negative selection from human blood using

MARbgassaccording to manufacturer's instructions (Mlllcn %@&Bﬂm

and 10activated for 3 days with 0.1 ug/ml anti-CD3/1 ughnl anti
Pharmingen). Co-culture was set up at a pDC:T cell ratio of 1:50, with 1 x
106 T cells per ml of a 6-well plate in the presence of the indicated

pmrc%agam%ﬁ@bé 1%9';31& Qb{'qm@g%{@}&%bﬁ@t NURREIS WE' S a58YE D, e to bind

over time an blue exclusion. The results of the experiments are
e TR S R RIOSHT HRAE S (OB Citrey »oen
b MY 3635 (open circles) each significantly inhibited survival of
activiited T eelss Bywbnirastseddition ¢fdboantrol Mgoser lgGL4MIgBbdies. In
seqies)atlichnotinbibl sundvaliehastivaied Tu.colls 19@@8&@'{1@%&@@&5}MOL the test
gart p!'énssﬂb m)ﬂ)&i %WQQM RE QOQAQBB%Q% @quc&n(g@x chc(-)ll-’lCF ?alé!)glyg Iﬁ}h%& 'm ibody and

)i § own by solid squares. Although t efore oin
a0 A SRR oL B 1 o HELAIy e T ATR a n s

=) | AT '?@b‘ﬂt?ﬁ‘i%é?a&flﬂ%ﬂﬂfﬁaﬁf e Fé‘fﬁ’ﬂfd rﬁ@t e ‘H“éé’é??ﬁtr@ﬁ%ga‘ﬁ’ddbded anti-
OXdRlamiptascst sdeinot beerovistro edi a5slithitingptheakotpea!ofstive amiterition.a polyclonal
antMOBATL 4SiCEARVE BnkSis usetul dAmaatiRx@Qixantibody comprising at

Ieastrabtfgt@gmgggrvz@&ap@ec@@i &EJY&@@Q%@6&@&2@%&&%@5&%&0& bercafler
oup.consis
du\%{g)g(%’? \m%{{lﬂg}ﬁ[{]vlgb?%{&&é b}{ﬁ, ﬂi?all()ﬁé)@%{?%%ﬁn& mulhﬁ_]ﬁ scope hereof,

inchifae Py pNfeyspiseribed herdigy HYR-L2 comprising sequence RVSNRFS
(SEQ ID NO:3) or KVSNRFS (SEQ ID NO:4): (c) HVR-L3
Areepnisingseglence FQGSHVPYT (SEQ ID NO:5) or SQSTHIPWT

|(§ E@] &Q}M&S%xvvl)\iﬂ the mvégaoﬁt\)(%gﬂg&%&ﬂﬁwé%ﬂ%ﬁﬁ9%@@4\!&@11@5 @e freatment,

n
p]C\S gaﬁ% }I]}g)/é)r |\(}| i 818315, ﬁﬁlé%ﬂ% is 6 N% "l%c ai d:ﬁ: Jﬂﬁ’a ufactire compriscs
3 C{@}W #@WVW@@%&%@QSWPN‘@% )ﬂzgﬁﬁimncr %ﬁtﬁ@@r@gcm include, for
cxaEpinpAsg sbqustce GCRUNPYGGSHAM BY(S E@ 1DNG oldyigiuls such as glass or
plafER SRRYERY (SE QD NO 1 2hiwhereisthe art-On4QLantibady:bipdstion(s)
eﬁéa%élfghle;é% J&%@a@&@@m@%@xﬁi Qﬁm layWhE aak@f&bm&tm% example the

con gr@@l';la?/ ea;u thcEfpeurst%‘p?bl%areo% Y_ia t'd\v/m a.s ue?n%recgagﬁlbe %Jgglglmuc mjection needle).
m%@ngp consisting o comprisli lg equen

o] é‘i’%?ﬁ%%iﬁt’;wfﬁffé%ﬁ%ﬁﬁ e s %@@gﬁ\/ﬁgﬂ% REPHERYC(Biegndicates that

ﬂleﬂgrrm@ltrg)) is used for treating the condition of choice, such as asthman, Moreover, the article of manufacture
may cemprise (2) a first container with a composition contained therein, wherein the composition comprises an
antibody of the invention; and (b) a second container with a composition contained therein. The article of
manufacture in this embodiment of the invention may further comprise a package insert indicating that the first and
second antibody compositions can be used to treat a particular condition, e.g. asthma, Alternatively, or additionally,
the article of manufacture may further comprise a second (or third) container comprising a pharmaceutically-
acceptable huffer, such as bacteriostatic water for injection (BWFT), phosphate-buffered saline, Ringer's solution and
dextrose solution, It may further inchude ofher materials desirable from a commercial and user standpoint, including
other bullers, diluents, filters, needles, and syringes.
The following are examples of the methods and compositions of the invention. Tt is understood that various other

embodiments may be practiced, given the general description: provided above.

EXAMPLES
Example 1: Preparation of anti-OX401, snouse monoclonal antibodies 8E12 and 13G3

6%
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(b) FIVR-L2 comprising sequence RVSNRFS (SEQ ID NO:3) or

KVSNRFS (SEQ ID NO:4); (c) HVR-L3 comprising sequence
FQ@%[;%%\Q’G(SEQ ID NO:5) or SQSTHIPWT (SEQ ID NO: V{y /U(Ségﬂ? o621
HVR-HI comprising sequence SYWLN (SEQ ID NO:7) or SY I(\}Ih 62173
ID NO:8); (e) HVR-H2 comprising sequence

MIDPSDSETHYNQVFKD (SEQ ID NO:9) or EIDPSNGRTNYNEKEKS

SE (o LCILIA 8¢ HC f 0 ajt r;!rs(,l QI DALT Ue A/ S 1ve Balb/c mice Narles
( Qﬁl@%%fjép\%ﬂﬁg\{u lar scqueh N%Yﬁl%%rﬁ%lgs LR q%gn iy Five Balblc mice (Chal

R BT G AP ORI AU B1 KN PP TAC Syt G
X8 hprrsagaceiulardomg gkt Chain bemspideing et on ANMR-gedirertes. nc. South San
Fraggfecteéd) froRibthéwgroupiginsisting o RRES BIY HONGNTIYL E-(SEQdDhice demonstrating
hi gN@m ﬂ)ﬁm&%&ﬁ&&@ﬁ@ @cNQﬁBﬁacﬁ@dﬁﬁ:@%M@yTA@E@iﬂ %&Qéé),' Tnc., South San
P}Mglcpfﬁ @M J@%@QM&?D %{Q sﬁ%ﬁgﬂﬂﬂ NG, QHmLUJ ?ed Q:Idljc\l{agncsdefgr;% %33/ production by direct

SRR e e R g SO R O e ot

Prolg it i N Py oA T E A XA Ok I?ﬁtﬂ‘)?]éf“émmlﬁww@r@ﬁqﬁtﬁémsm Sweden). The
rugmtibotydeomprisess were sterile flgyed lightrehainsiea ppising alicthres 0hEHNRd at 4°C in
ph@gguensasisalecteskirom the group consisting of 35

RSSQSPVHSNGNTYLH (SEQ ID NO:2), KVSNRFS (SEQ ID NO:4), and

SQ§$PTI1§V\R7‘1st SRS N BT, P Wi ﬂ]fb%“é" Hesaty) ch i ebrpfidiopatiive clones to
scrgpir & PP R Satiuditediet sefectotl FrommthieagrotifdB i Sisting 48 ¥WAvHIused to the Fo
fradS QNG Bsdd maﬁu@&lls]_@é}@i&liEﬂﬁg;féﬁli@iﬂgdﬂ@ﬁal@)xtﬁﬂgxp]ei;se.d on CHO cells.
cHBRSRR YIRRMASE QRN 3 Dx AR R B@e@%}l &)&&an%%@ QY QL Sl e media, After

variable domain
mc&'de]hq{E Icl’é shxgcl%%gl OQY}} P 1('351 I‘ S%.?ﬁcl s.dlmﬁgagdah gsmmccfa V!JQH; phycoertherm-conjugated anti-murine
avmg the sequence:

e e T L S——_——
waE RS NREYS oV PO RES @GR ignated 8F12 and 13GS performed well in ﬂzeqe assd} 5

TDF{MHNBMEAEQ J'm@}{xl ) nc%ma CHl\s/gF; &l&g %&{ﬁv E(! KpRS( Itzb é1cq asmo standard

d/or ]{?ﬁavy chain variable domain having ‘the sequence
%«}b t‘saA PERSURISERATE FTE TSN NN IREIRBER B it depererate
pmw}s\m%rp% @Wg@%ﬁﬁﬂwmd primers were specific for the N-terminal amino acid sequence of
the VW BDE ISE&TAYMOL S8 LTSEDS At GHR GREGN Y GSHAMEBNVWG QFsilnt light (CL) and
conkt M%&@ ({&E@ 1l @,M@ egfﬁ}ilﬁai};r b&&@@ib—ﬁl&%ﬁ&ﬁ&%%@%ﬁ@ém Al-m Wh&f Qmand VH regions

weJJL‘?OQéMQ 9%&%%&&%35’09 (%21%51 %tlﬁm!%yggbﬂgé%e%%r&gg} tllqca 1\{1!5@195 Was determined using

m"‘ﬁﬂ%ﬁﬂ“ﬁ?ﬁﬁpiﬁ@%&%ﬁ%ﬁsRﬂ‘%‘&f@%g&ﬁ?ﬁgwéw“mw%@kb Er9& 05 VL and VH
amigs 99 FRRPSNIR ESEAPTIRESGSGS

GCTOELKISRY EAEN QMG SRS L RWTEZOGTEMEIKR (SEQ 1D
NO:14); and/or (b) a heavy chain variable domain having the
seq G&rpgition ELISA analysis was conducted as follows fo examine binding of anti-OX40L Mabs 8E12 and 13G5

10 (QYQEQQRGAELY KRG SMI:SCHAGEY SEESYWMHG MRQRRGRGEEnaxiSom 96-well
mm%@l’%l@: @N@ &-&ML}QN Eﬁlﬁﬁ@ MIL:}:;L% av ermght al 4°L with 2 ug/mi anti- Fid%/Mz antibody (Sigma) in
50 m car §n§t§ l-:tr I §6S H’F%&Ew%gé\éy R%ﬁ ntad m {. (%}’Q/ f\ 0 { and blocked with 0.5%

i odj e 184 éa%é

An Isolate nds

élﬁﬁ%b‘a %*fﬁ“ﬁ%%?i”@?@@ﬁ&%<ﬁ*i%€]é?\ﬁ’68‘é%f RS ST @)k | b Pletes were
wasfi5y 4SS weebritiboty/ 0T elaiti e censbrigitdy (@ds afti(lB)ier a one-hour incubation, plates were

washed. A mixture of buman OX40-TeG -bic and serial dilutions of antibodies in PBS containing 0.5% bovine serum
albumin, 0.05% polysorbate 20, 10 ppm Proclin 300 was added, The plates were incubaied for 2 b at room temperature and
washed. Bound human OX40-IgG —bio was detected by adding streptavidin-HRP (Amdex, Copenhagen, Denmark)
followed by 3,3",5,5"-tetramethy] benzidine (Kirkegaard & Perry Laboratories, Gaithersburg, MID) as the substrate, Plates

were developed and the reaction was stopped by adding 1 M phosphoric acid. Absorbance was read at 450 nm on a
&7
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208. An isolated antibody that competes with an antibody of claim 5
comprising (a) and (b) or with an antibody of claim 6 comprising (a) and
- (R¥o 2007,/8533d3e antibody of any one of claims 1-8, wherein th%@?ﬁﬁ?@ﬂ%/@zm
is a monoclonal antibody, (ii) is selected from the group consisting of a
chimeric antibody, a humanized antibody, an affinity matured antibody, a
human 25antibody, and a bispecific antibody, or (iii) is an antibody
Tifrag %@2@?;3&9{:3@(}?&9 C(Jv@a P@u%@dyﬂuﬁ @%Uﬂﬁn%&%@gmg ﬁm@m%ﬂ%@&&mf rgg]:rcss-ion curve fitting

|
N L T

The vector of claim wherein t \ ) _ .
an T’ﬁmﬁflﬂ‘i’)%lf(csé)l I‘)Eb?ﬁﬁ?{@?ﬁ é ]dl%wc&rc&a%&jﬂa Gyrgments, the assaypvay pper iy similarly as
abayg| Pt S Awhisreirethrethiosthobihigp hokaryotie; leGikaryotic @ihuman OX40-Flag and serial
dilmammalianicl Qere incubBeddmeth ﬂﬁk,f@l’d making:an MQM@&EH@QQMg anti-Flag-bio
antﬁ@&lg m%@@ﬁgmlwﬁﬂﬁ)ﬁﬁ@ﬁwr&%@ M%%t‘@{dqg éﬁlgﬂnﬁ ﬁ%ﬁ‘&%ﬂ@%‘%‘h an approximate
echestcel,of claim NN Sanql1 v@) recovering the antibody. 16. Use of

an effective amount of the anti-OX40L antibody of any of claims 1-8 for
the mathofagtunecof £ 16 médicamentifordreating:O0ORIeN ealing &N TBURE DMEM medium

supgiserder v@ﬂh& Siblfbi_ﬁélﬁtamine, 100 udils/dl @%Mﬁ@yqfo@@/ml gt@pﬂ%ﬁ @Jf)pﬁmem'cd medinm), and 5%
F B%%'t!y g[&'%%q%ghlé l%gl,e%, %Qg%ltlu%il\ﬁfgﬁg\?{h medium) in ].'1%1' -ﬁ}gcy ?% 8(132 incubator at 37°C.

?Iaim 16, wherein the immune disorder s asthma, tOpPIC emmfitis, )
CORMETGIE PRI YOI RTERIAT Aot (iSBasbdgrate-VersB shoueinisnses00.000 celisiwell.
A 1%@&@1@@4@ o518 gy W [élqlagjggf@rfyﬁq@pﬁ atersnt: mediun] QasAdded 1o the plates. After a one-
hocompositioneoripristngaf)ca iy anti<OX40k 1%&%@@1361@(5\9@)&@ %@tﬁa@dﬂl M&nd human OX40-
TGl Q&d&&(ﬁd@@){ﬂyﬁ&ﬁw%mgﬂ%%ﬁ:}m@g@ '@%lﬂ}qﬂg P@W?&'Eﬁﬁ %tigaauyspcctively. In
SOTJQEQBQ&%Q@ Q&fl?ﬁ%%&%@%l@%%S%%? 1?13%9{% oﬁ%%élag %ggll(ﬁggg&ﬁl§ 1%1 le'{l? S%EO-EgG-bio was

is mg <110> Flavius Martin .

detected using streptavidin-HRP. Plates were developed and read as deseribed above, Mabs 8E12 and 13GS bound human

OX40L with an approximate EC50 of about 11 oM and 60 nM, respectively.

These analyses demonstrated that Mabs 8E12 and 13G5 bound human OX40L in solution and human OX40L

expressed on CHO cells,

To determine whether Mabs 8812 and 13¢5 bound mouse OX40L, ELISA plates were coated with mouse
OX40L. Serial dilutions of 8E12 or 13G3 (0.004-4 ug/ml) were added. Goat anti-mouse Fe-HRP was used for detection.
No binding was observed, In a different format, ELISA plates were coated with 8E12 or 13G5. Serial dilutions of mouse
OX40L-Flag were added. Biotinylated anti-Flag followed by streptavidin-HRP was used for detection. No binding was

observed,

Example 3: Analysis of Mab 8E12 and 13GS5 using surface plasrmon resonance

Binding kinetics of mouse anti-OX40L antibodies 1o human OX40L were measured by surface plasmon
resonance using Pharmacia BLAcore® 3000 (BIAcore AB, Uppsala, Sweden} at room temperature (Karlsson er al,, 1994;
Morton & Myszka, 1998). Anti-Flag antibody (znti-FlagM2, Sigma, St. Louis, MO) was immobilized to the sensor chip
(CM5) through primary aming groups. A high flow rate was used in order to minimize mass transport effects. The
carboxymethylated sensor chip surface matrix was activated by injecting 20 ul of a mixture of 0.025 M N-
hydroxysucoinimide and 0.1 M N-ethyl-N'{dimethylaminopropyl) carbodiimide at 5 ul/min. 7 ul of 50 ug/nl anti-Flag in
10 mM sodium acetate, pH 4.5, were injected at S ul/min twice. Afier coupling, unocoupied sites on the chip were blocked
by injecting 20 ul of 1M cthanolamine, pH 8.5. The running buffer was PBS containing 0.05% polvsorbate 28, 5 ul of 4
ug/mi OX40L-Flag were injected at 30 ul/min to bind OX40-Flag to the anti-Flag on the chip. For kinetic measurements,
two-fold serial dilutions (6.2-50 nM) of mouse anti-buman OX40 antibodies 8E12 (PUR 9333) and 13G5 (PUR 9306) in

running buffer were injected over flow cell for 2 minutes at a flow rate of 30 ul/min and the bound ant-OX40L antibody
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<120> ANTI-0X40L ANTIBODIES AND METHODS USING THE SAME
<130> P2214R1 <150> US 60/751,377 <151> 2005-12-16 <160> 16

ﬁf@ﬁ)ﬂ%fﬁ%ﬂ? 16 <212> PRT <213> Mus musculus <400> 1@%;%;&&&{2173

Gin Ser lle Val His Gly Asn Gly Asn Thr Tyr Leu 151015 Glu <2
<211> 16 <212> PRT <213> mus musculus <400> 2 Arg Ser Ser Gin Ser
Pro Val His Ser Asn Gly Asn Thr Tyr Leu 151015 His <210> 3 <211> 7

waq<§ﬂw%%ora)1alcﬁg }(;530'}4%1@%%“&‘(%?%9 a: %ﬁ!&%@u’?ﬁ@%ﬁ%ﬁgg OFI)lp(% §)enl1’M alyeme-HCY (pH
e .

1.5). A flow cell, which had anti-Flag antibody immobilized but did not receive OX40L-Flag, was used as a reference cell.

Data were analyzed using a 1:1 binding model using global fitting. The association and dissociation rate constants were

fitted simultaneously (BIAevaluation software).

The apparent on-rate constants were 2.6x10° and 4.8x10° (1/Ms) for BE12 and 13G5 [gG antibodies, respectively.
Due to very slow off-rate kinetics, the off-rate constants could not be determined (<5x10%s), The caleulated apparent Kd

values were <0.019 nM and <0.610 nM for 8E12 and 13G5 1gG sntibodies, respectively,

Example 4; Anti-OX40L antibodies 8E12 and 13G5 recognized different binding determinants on OX40L

Scatchard binding experiments were performed to determine if anti-OX490L mAbs 8E12 and13G5 compete with
cachother for binding similar or overlepping epitopes on CHO cells expressing human OX40L, and to determine the
binding affinity of the antibodies. 50 ug of anti-OX40L murine monoclonal antibodies 8512 andi3G3 were iodinated
using a standard Jactoperoxidase method. Antibodies 8E12 and13G3 were serially diluted 1:4 in media buffer (Dubeccos
F12:DMEM, 1% bovine serum albumin, 0.05% sodium azide and 25 mM Hepes buffer pH 7.2) starting at an initial
concentration of 200 M. Two sets of dilution series (50 uL} were performed in duplicate in a 96 microwell plate. Wells
from each set of dilutions received 30 ul. of either iodinated 8E12 or 13G3 (0.25 nM final conceniration). The plate wasg
mixed and then the entire mixture was transferred to 2 96 well tissue culture plate containing 30,000 OX40L-expressing
CHO celis per well which had been plated out the previous day. The plates were covered and incubated overnight at 4°C.
The next day the wells {containing cells) were aspirated and washed twice with media buffer. 260 ul. of 1N NaOH was
added 1o each well to lyse the cells, shaken for 10 minute, and then transferred to a 96 well microtube. Each tube was
counted in a Wallac gamma scintiflation counter. The counts bound along with alluibody concenirations were entered in
the Scatchard analysis program New Ligand to plot the bound versus bound/free and to determine the binding affinity and

receptor concentration. For competition experiments, the data was collected and plotted using Kaleidagraph. Curves were

drawn using a 4-parameter fif.

Mab 8E12 bound human OX40L with a Kd of 0.92 nM. Mab 13G5 bound human OX40L with a Kd of 1.09 oM.
8E12 and 13G5 did not compete with each other for binding OX40L expressed on CHO cells, indicating that anti-OX40L

monoclonal antibodies 8E12 and 13G3 recognized different human OX401 binding determinates.

hibifed the interaction of human OX40L and humaﬁ 0OX40

Example 5: Anti-QX401, antibodies in

Competitive binding experiments were performed to determine if anti-OX40L mAbs 8E12 and 13G5
competed with iodinated OX40-Fc (extracellular domain of OX40 rezeptor fused 1 Fe domain) for binding o
OXA0L expressed on CHO cells, 50 ug of OX40L-Fc ligand was iodinated using a standard lactoperoxidase method.
Antibodies 8E12 and 13G5 were serially diluted 1:4 in media buffer (Dubeccos F12:DMEM, 1% bovine serum
albumin, 0.05% sodium azide and 25 mM Hepes buffer pH 7.2) starting at an initial concentration of 200 nM.
Dilutions {50 ul} were performed in duplicate in a 96 microwell plate. Hach woll received 50 uL of iedinated
OXA40L-Fc (0.25 nM final concentration), was mixed and ther the entire mixture was transferred to a 96 well tissue
culture plate containing 30,000 OX40L-expressing CHO cells per well, which had been plated out the previous day.
The plates were covered and incubated overnight at 4°C. The next day the weils (containing cells) were aspirated and

washed twice with media buffer, 200 ul of 1N NaOH was added to each well 1o lyse the cells, shaken for 14 minute,
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5<210> 4 <211> 7 <212> PRT <213> Mus musculus <400> 4 Lys val
Ser ASn Arg Phe Ser 5 <210> 5 <211> 9 <212> PRT <213> Mus

%%H’)ﬁ:ﬁﬂ%m 5 Phe Gin Gly Ser His Val Pro Tyr Thr 5 <21951§U§%;Q%62173

9 <212> PRT <213> mus musculussequencelisting.txt <400> 6 Ser Gin
Ser Thr His lle Pro Trp Thr 5 <210> 7 <211> 5 <212> PRT <213> Mus
musculus <400> 7 Ser Tyr Trp Leu Asn 5 <210> 8 <211> 5 <212> PRT

ancﬁ%%ﬁn%dn)umgﬁmcrotubc. Each tube was counted in a Wallac gamma scintillation counter. The
data was collected and plotted using Kaleidagraph. Curves were drawn using a 4-parameter fit,

The resulls of this experiment are shown in Figure 3. Mabs 8E12 (open triangles) and 13G5 (solid squares)
competed with OX40 receptor for binding to OX40L expressed on CHO cells, indicating that the antibodies inhibited
the binding of human QX440 recepior o human OX40L.

Example 6: Treatment with anti-QX40L antibodies inhibited T cell proliferation in a cell-based assa

Mixed Lymphocyte Reaction (MLR) assays were performed 1o defermine whether blockade of OX40L-
OX40 interaction by anti-OX40L mabs inhibited T cell protiferation. This cell-based experiment assays the 2bility of
anti-OX40L antibodies to inhibit OX 401, signaling. Brielly, plasmacyteid dendritic cells (pDCs) were isolated from
human blood using BDCA-4 MACS beads according 1o the manufacturer’s instructions (Miltenyi Biotec). Cells
were set up at 1 x 10° celVm] in media containing RPMI/10% fetal bovine seram/2mM L-glutamine, and stimulated
for 3 days with 2.5 ug/ml soluble human CD40L protein (R & D Systems) and 10 ng/ml human IL-3 protein (R & D
Systems) in order 10 activate the pDCs. Activated {pDC) were then washed thrice with phosphate buffered saling/3%
fetal bovine serum, then co-cultured with CD45RA+ naive T cells that were isolated from human blood using MACS
beads according to manufacturer’s instructions (Miltenyi Biotec). Co-culre was set up at & pDC:T cell ratio of
1:200, with 1 x 10° T cells per well of a U-bottom 96-well plate for | week in the presence ol the indicated roagents,
Cells were pulsed with e metlryl-tritiated thymidine per well during the last 6 howrs of culture, harvested onto
filter plates and counted.

The results of two sets of experiments, termed “dnri” and “dnr2”, are shown in Figure 4. Treatment with
anti-OX40L mab 8E12 (open squares) and mab 13GS5 (open circles) each significantly inhibited T-cell proliferation,
indicating that both antibodies inhibit OX40L signaling. By contrast, control mouse IgGl (X°s) did not inhibit T-cell
proliferation. Control levels of T cell proliferation is shown by open diamornds and that of T cells mixed with
activated picky solid squares. The 1C50 value for anti-OX40L mab inhibition of T cell proliferation varied from
donor 1o donor, in a range of 0.5 to 10 nM.

Example 70 Treatment with anti-OX401, antibodies inhibited IL-2 production by T memory cells

IL-2 production by T memory cells was assessed 1o determine whether blockade of OX40L-0X40 interaction by
anti-OX40L mabs mhibited IL-2 production. This experiment tests the ability of anti-OX40L amibodics to inhibit OX40L
signaling, Briefly, CD45RO+ memory T cells were isolated from human blood using MACS beads according to
manufacturer’s instructions (Miltenyi Biotec). Cells were set up at I x 10° ¢/ml in media containing RPMI/10% fetal
bovine serumn/2mM L-ghitamine, and stimulated with 1 ug/m! anti-CD3 antibody (BD Pharmingen) and 10nM soluble
human OX40L protein (R & D Systems) for 16 hours. Anti-OX40L antibodies or control mIgG1 antibody were added at
indicated concentrations. Levels of 1L-2 in the supernatants were measured using an ELISA kit as per marufaciurer’s

instructions (R & I Systems).

The resulis of two sets of experiments, termed “dar5” and “dnr6” are shown in Figure 5. Treatment with
mab 8E12 (open squares) and mab 13G5 (open circles) cach significantly iﬁl}ibit@d iL-2 production by T memory
cells. By contrast, addition of control mouse IgG1 (X’s) did not inhibit IL-2 production. Levels of TL-2 production
by memory T cells upon anti-CD3 antibody treatment alone is shown by hatched squares, upon anti-CD3 antibody

and human OX40L treatment alone by solid squares, or T memory cells along is shown by open diamonds.
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<400> 8 Ser Tyr Trp Met His 5 <210> 9 <211> 17 <212> PRT <213> Mus
musculus <400> 9 Met lle Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gin
\VA 24045 Lys Asp <210> 10 <211> 17 <212> PRT <213> Mus 5173
m%ézﬁuﬁé <400> 10 Glu lle Asp Pro Ser Asn Gly Arg Thr Asn ?/r/ éﬁo?gf?fm
Lys Phe 151015 Lys Ser <210> 11 <211> 14 <212> PRT <213> Mus
musculus <400> 11 Gly Arg Gly Asn Phe Tyr Gly Gly Ser His Ala Met Glu

Tyr %Qn%%%%&%ﬁ%ﬁ%é%&%ﬁ aat%ldigé%%ﬁitlt\g %%5‘95 %%:ycltlijvsatcd T cells

Survival of activated T cells was assessed 1o determine whether blockade of OX40L-OX40 interaction by

anti-OX40L mabs inhibited survival, This cell-based experiment assays the ability of anti-OX40L antihodies t©
inhibit OX40L signaling. Briefly, plasmacytoid dendritic cells (pDCs) were isolated from hunzan blood using BDCA-
4 MACS beads according to manufacturer’s instructions (Miltenyi Biotec). Cells were setup at 1 x 10° cell/ml in
media containing RPMI/10% fetal bovine serum/2mM L-glutamine and stimulated with 2.5 ug/ml solubie human
CD40L protein (R & D Systems) and 10 ng/ml human IL-3 protein (R & D Systems) for 3 days. CDI234BDCA2-
activated pDCs were then FPACS sorted and co-cultured with activated T cells. T cells were isolated by negative
sclection from human blood vsing MACS beads according to manufacturer’s instructions (Miltenyi Biotec) and
activated for 3 days with 0.1 ug/mi apti-CD3/1 ug/ml anti-CD28 (BD Pharmingen). Co-culture was setup at a
pDC:T cell ratio of 1:50, with 1 x 10° T celis per ml of a 6-well plate in the presence of the indicated reagents (at 1
nM oz 14 nM concentrations). Cell numbers were assayed over time by trypan blue exclusion.

The results of the experiments are shown in Figure 6. Treatment with anti-OX40L mab 8E12 (open squares)
and mab 13G35 (open circles) each significantly inhibited survival of activated T cells. By contrast, addition of
conirol mouse IgG1 (“mlgG17; X°s) did not inhibit survival of activated T celis. Controt of T cells alone {(“unstim™)

18 shown by open diamonds, and control of T cells with activated pDCs (“ac. pDC”) is shown by solid squares.

Although the foregoing invention has been described in some detall by way of illustration and example for
purposes of clarity of understanding, the descriptions and exampies should not be construed as Hmiting the scope of

the invention.
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<400> 12 Glu Arg Ser Pro Arg Tyr Phe Asp Val 5 <210> 13 <211> 113
sequencelisting.txt <212> PRT <213> Mus musculus <400> 13 Asp lle
Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu 151015 Gly Asp
Gin Ala Ser lle Ser Cys Arg Ser Ser Gin Ser lle Val 202530 His Gly Asn
Gly Asn Thr Tyr Leu Glu Trp His Leu Gin Lys Pro 354045 Gly Gin Ser Pro
Lys Leu Leu lle Tyr Arg Val Ser Asn Arg Phe 505560 Ser Gly Val Pro Asp
ArgiPheSer aheSet. Gly Ser Gly Thr Asp 657075 Phe Thr Leu Lys lle Asn

AVn— ilt rvaXiabld re .eclste om
0 0 A RIS 150 S

the group consisting of:

(a) HVR-L1 comprising sequence RSSQSIVHGNGNTYLE (SEQ ID NO:1) or RSSQSPVHSNGNTYLH
(SEQ ID NO:2); :

{b) HVR-L2 comprising sequence RVSNRFS {SEQ 1D NO:3) or KVSNRFS (SEQ 1D NO:4Y;

(e} HVR-1.3 comprising sequence FQGSHVPYT (SEQ ID NO:5) or SQSTHIPWT (SEQ ID NO:6):

{d) HVR-H! comprising sequence SYWLN (SEQ 1D NO:7) or SYWMH (SEQ ID NO:8);

(e) HVR-H2 comprising sequence MIDPSDSETHYNQVFRD (SEQ ID NO:9) or
EIDPSNGRTNYNEKFKS (SEQ ID NO:10); and

(f) HVR-H3 comprising sequence GRGNFYGGSHAMEY (SEQ 1D NO:11) or ERSPRYFDV (SEQ ID
NO:12),

wherein the anti-OX40L antibody binds OX40L..

2. The anti-OX40L antibody of claim 1, wherein the antibody comprises six hypervariable region (HVR)
sequences selected from the group consisting of:

(2) HVR-L1 comprising sequence RSSQSIVHGNGNTYLE (SEQ ID NO:1) or RSSQSPVHSNGNTYLH
{SEQ ID NO:2);

(b) HVR-L2 comprising sequence RVSNRFS (SEQ ID NO:3) or KVSNRFS (SEQ IID NO:4);

(c) HVR-L3 comprising sequence FQGSHVPYT (SEQ ID NO:3} or SQSTHIPWT (SEQ ID NO:6);

(d) HVR-HI comprising sequence SYWLN {SEQ ID NO:7) or SYWMH (SEQ ID NO:8);

(&) HVR-H2 comprising sequence MIDPSDSETHYNQVF’KD (SEQ ID NO:9) or
EIDPSNGRTNYNEKFKS (SEQ 1D NO:10); and '

{(f) HVR-H3 comprising sequence GRGNEFYGGSHAMEY (SEQ ID NO:11) or ERSPRYFDV (SEQ ID
NO:12).

3. The anti-OX40L antibody of claim 1, wherein the antibody comprises:

{a) a light chain comprising all three of HVR sequences selected from the group consisting of .
RSSQSIVHGNGNTYLE (SEQ ID NO:1), RVENRFS (SEQ ID NO:3), and FQGSHVPYT (SEQ ID NO:5), and/or

(b} aheavy chain comprising all three of HVR sequences selected from thé group consisting of SYWILN
(SEQ ID NO:7), MIDPSDSETHYNQVFKD (SEQ ID NO:9), and GRGNFYGGSHAMEY (SEQ ID NO:11).

4. The anti-OX40L antibody of claim 1, wherein the antibody comprises:

(a) a light chain comprising all three of HVR sequences selected from the group consisting of
RSSQSPVHSNGNTYLH (SEQ ID NO:2), KVSNRFS (SEQ ID NO:4), and SQSTHIPWT (SEQ ID NO:6); and/or

(b} & heavy chain comprising all three of HVR sequences selected from the group consisting of SYWMH
(SEQ ID NO:8), EIDPSNGRTNYNEKFKS (SEQ ID NO:10), and ERSPRYFDV (SEQ ID NO:12).
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Gly Thr Lys Val Glu lle Lys Arg 110 <210> 14 <211> 113 <212> PRT

<213> Mus musculus <400> 14 Asp lle Val Met Thr Gin Thr Pro Leu Ser

Leu Pro Val Ser Leu 151015 Gly Asp Gin Ala Ser Met Tyr Cys Arg Ser

Ser Gin Ser Pro Val 202530 His Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr

Leu Gin Lys Pro 354045 Gly Gin Ser Pro Lys Leu Leu lle Tyr Lys Val Ser

Asn Arg Phe 505560 Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser

Gly Tt ASRSGI0ZBRIE Tk eu ks {1eSeEAIY VAL Rl Ala Glu Asp Leu

Gly, VAl 808390, F 35206 %5, RghGI0,ReLThr His lle Pro Trp Thr Phe Gly
DILM .ﬁ%%@@%]?ém%%i@%%é@%%gHM%%@[%&QQQE?&P&%%&%FSGSGSG
TDETRERRV EAR DL MYISRHRCHIUE GTIVEIKR (SEQ ID NO:13): and/or

{b) a heavy chain variable domain having the sequence:
QVQLOOPGAELVRPGASVKLSCKASGYTFTSYWLNWVKOQRPGQGLEWIVMIDPSDSETHYNQVFKDKATL
TVDKSSSTAYMQLSSLTSEDSAVYYCIRGRGNFYGGSHAMEY WGQGTLLTVSS (SEQ 1D NO: 15).

6. The anti-OX40L antibody of claim 1, wherein the antibody comprises:

(a) a light chain variable domain having the sequence:
DIVMTQTPLSLPVSLGDQASMYCRSSOSPVHSNGNTY LHWYLGQKPGOQSPKLLIYKVSNRESGVPDRFSGSGS
GTDFILKISRVEAEDLGVYFCSQSTHIPWTFGGGTKVEIKR (SEQ ID NO:14); and/or

(b) a heavy chain variable domain having the sequence:

QVQLOQOQPGAELVKPGTSVKLSCKASGY SFTSY WMHGVRQRPGQGLEWIGEIDPSNGRTNYNEKFKSKATL
TVDRESSSTAYIQLSSLTSEDSAVYYCTRERSPRYFDVWGAGTTLTVSS (SEQ 1D NQ:16).

7. Anisolated antibody that binds to a same epitope on human OX40L as the antibody of claim 5
comprising {a) and (b) or as the antibody of claim 6 comprising (a) and (b).

8. Anisolated antibody that competes with an antibody of claim 5 comprising (a) and (b) or with an
antibody of claim 6 comprising {(a} and (b).

9. The antibody of any one of claims 1-8, wherein the antibody (i} is @ monoclonal antibody, (i1} is selected

from the group consisting of a chimeric antibody, a humanized antibody, an affinity matured antibody, 2 human
antibody, and a bispecific antibody, or (iii} is an antibody fragment.
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<400> 15 Gin Val Gin Leu Gin Gin Pro Gly Ala Glu Leu Val Arg Pro Gly
151015 sequencelisting.txt 202530 Ser Tyr Trp Lea Asn Trp val Lys Gin
Arg Pro Gly Gin Gly Lea 354045 Glu Trp lle Val met lle Asp Pro Ser Asp
Ser Glu Thr His Tyr 505560 ASn Gin Val Phe Lys Asp Lys Ala Thr Lea Thr
Val Asp Lys Ser 657075 Ser Ser Thr Ala Tyr met Gin Leta Ser Ser Lea
Thr Ser Glu Asp 808590 Ser Ala val Tyr Tyr cys lle Arg Gly Arg Gly Asn

Phey Ty, % SRdR0103 Gl DenKIS Mg melGiy Tyr Trp Gly Gin Gly Thr
Lea Leu Thr 110115120 val Ser Ser <210> 16 <211> 118 <212> PRT

<213> Mus musculus <400> 16
11, A vector comprising the polynucleotide of claim 10.

12. The vector of claim 11, wherein the vector is an expression vector.,
13. A host cell comprising a vector of claim 11 or 12.
14. The host cell of claim 13, wherein the host cell is prokaryotic, eukaryotic or mammalian.

15, A method for making an anti-OX40L antibody, said method comprising (a) expressing a vector of

claim 12 in a suitable host cell of claim 14, and (B} recovering the antibody.

16. Use of an effective amount of the anti-OX40L. antibody of any of claims 1-8 for the manufacture of a

medicament for treating or preventing an immune disorder in a subject.
17. The use of claim 16, wherein the immune disorder is an autoimmune disorder.

18. The use of claim 16, wherein the immune disorder is asthma, atopic dermatitis, allergic rhinitis,

inflammatory bowe! disease, graft-verses-host disease, multiple sclerosis, or systemic lupus erythematosus.

19. A composition comprising (i) an anti-OX40L antibody of any one of ¢claims 1- 8 or {ii} a polynucleotide

of claim 10, wherein the composition optionally further comprises a carrier.

23

30

35

40

74



<110>
<120
<130>
<150>
<151>
<160>
<210>
<211>
<212>
<213>

<400>

Gin Val Gin Lea Gin Gin Pro Gly Ala Glu Lea Val Lys Pro Gly 151015 Thr
Ser Val Lys Lea Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr 202530 Ser Tyr -
Trp met His Gly val Arg Gin Arg Pro Gly Gin Gly Lea 354045 Glu Trp lle
Gly Glu lle Asp Pro Ser Asn Gly Arg Thr Asn Tyr 505560 Asn Glu Lys Phe
Lys Ser Lys Ala Thr Lea%1 ROYLANAS IS é’EeFCB'S?O?S Ser Ser Thr Ala Tyr
lle Gin Lea Ser Ser Lea Thr 9ef Glu / Asp ) HD8590 Ser Ala Val Tyr Tyr Cys
Fi@hi Lrgi@itiArg Ser Pro Arg Tyr Phe 95100105 Asp Val Trp Gly Ala Gly

antRrFGEeR TR iR Sl A b O usTnG THE samME

P2214R1

us 60/751,377
2005-12-16

16
1
16

PRT
Mus musculus

1

Arg Ser Ser Gln Ser Ile val His Gly Asn Gly Asn Thr Tyr Leu
1

Glu

<210>
<211>
<212>
<213>

<400>

5 10 15

2

16

PRT

Mus musculus

2

Arg Ser Ser Gln Ser Pro val His Ser Asn Gly Asn Thr Tyr Leu
1

His

<210>
<211>
<212>
<213>

<400>

> 10 15

3

7

PRT

Mus musculus

3

Arg val Ser Asn Arg Phe Ser
5

<210>
<211>
<212>
<213>

<400>

4

7

PRT

Mus musculus

4

Lys val ser Asn Arg Phe Ser
5

<210
<211>
<212>
<213>

<400>

5

9

PRT

Mus musculus

5

phe GIn Gly Ser His val Pro Tyr Thr

<210>
<21l>
<212>

5

6
9
PRT

Page 1



' sequencelisting. txt
<213> Mus musculus

<400> 6
Ser Gln Ser Thr Hig Ile Pro Trp Thr

<210> 7

<211> 5

<212> PRT

<213> Mus musculus

<400> 7
Ser Tyr Trp Leu Asn
5

<210> 8

<211> 5

<212> PRT

<213> Mus musculius

<400> 8
Ser Tyr Trp Met Hig

<210> 9

<211> 17

<212> PRT

<213> Mus musculus

<400> 9
Met Ile Asp Pro Ser Asp Ser Glu Thr His Tyr Asn GIn val phe
1 5 10 15

Lys Asp

<210> 10

<211> 17

<212> PRT

<213> Mus muscutus

<400> 10
Giu Ile Asp Pro Ser Asn Gly Arg Thr Asn Tyr Asn Glu Lys Phe
1 5 10 15

Lys Ser

<210> 11

<211> 14

<212> PRT

<213> Mus musculus

<400> 11
Gly Arg Gly Asn Phe Tyr Gly Gly Ser His Ala Met Glu Tyr
5 10

<210> 12

<211> 9

<212> PRT

<213> Mus musculus

<400> 12
Glu Arg Ser Pro Arg Tyr pPhe Asp val

<210> 13
<211> 113
Page 2



<212> PRT
<213> Mus musculus

<400>
Asp
1

Gly

His

Ser
Phe
Tyr
Gly

<210>
<211>
<212>
<213>
<400>
ASD
1
Gly

His

Ser
Phe
Tyr
Gly

<210>
<211>
<212>
<213>

<400>

13
Ile

Asp

Gly

Gln

Gly

Thr

TYy?r

Thr

14

113

Leu Met

Gin Ala

Asn Gly

Ser Pro

val Pro

Leu Lys

Cys Phe

Lys val

PRT
Mus musculus

14
Ile

AsSp

ser

GIn

Gly

Thr

Phe

Thr

15

123

val Met

Gin Ala

Asn Gly

ser Pro

val Pro

Leu Lys

Cys ser

Lys val

PRT
Mus musculus

15

Thr
5

Ser
20

AsSh
35

Lys
50

ASD
65

Ile
80

Gin
.95

Glu
110

Thr
5

sSer
20

AsSn
35

Lys
50

ASp
65

Ile
80

Gin
95

Glu
110

Gin val GIn Leu GIn
1 5

Ala ser val Lys Leu

Glin

ITe

Thr

Leu

Arg

Asn

Gly

Ile

Glin

Met

Thr

Leu

Arg

Ser

Ser

Ile

GIn

Ser

Thr

Ser

Tyr

Leu

Phe

Arg

Ser

Lys

Thr

Tyt

Tyr

Leu

Phe

Arg

Thr

Lys

Pro

cys

sequencelisting. txt

Pro Leu

Cys Arg

Leu Glu

Ile Tyr

Ser Gly

val Glu

His val

Arg

Pro Leu

Cys Arg

l.et His

ITe Tyr

ser Gly

val Glu

His Ile

Arg

Gly Ala

ser
10

Ser
25

Trp
40

Arg
55

Ser
70

Ala
85

Pro
100

ser
10

Ser
25

Trp
40

Lys
55

ser
70

Ala
85

Pro
100

Glu
10

Leu

Ser

His

val

Gly

Glu

Tyr

Leu

Ser

Tyr

val

Gly

Glu

Trp

Pro

Gln

Leu

Ser

Ser

Asp

Thr

Pro

Gln

Leu

Ser

Ser

Asp

Thr

val
Ser
Gln
Asn
Gly
Leu

Phe

val
Ser
Gin
Asn
Gly
Leu

Phe

ser

Ile

Lys

Arg

Thr.

Gly

Gly

ser
Pro
Lys
Arg
Thr
Gly

Gly

Leu
15

val
30

Pro
45

Phe
60

ASp
75

val
90

Gly
105

Leu
15

val
30

Pro
45

Phe
60

ASp
75

val
90

Gly
105

lLeu val arg Pro Gly
15

Lys Ala Ser Gly Tyr Thr Phe Thr
Page 3



Ser Tyr
Glu Trp
Asn GlIn
Ser Ser
Ser Ala
Gly ser
val ser

<210> 16

<Z211l> 118

Trp

Ile

val

Thr

val

His

Ser

<212> PRT
<213> Mus musculus

<400> 16
Gin val
1
Thr Ser
Ser Tyr
Glu Trp
Asn Glu
Ser Sser

Ser Ala

Asp val

Leu

val

Phe

Ala

Tyr

Ala

20

Asn
35

Met
50

LYS
63

Tyr
80

Tyr
95

Met
110

GIn Leu Gln

val

Trp

Ile

Lys

Thr

val

Trp

LYS

Met

Gly

Phe

Ala

TYyr

Gly

5

Leu
20
His
35
Glu
50
LyS
65

Tyr
80

Tyr
95

Ala
110

Tr‘p
Ile
Asp
Met
Cys

Glu

GIn
Ser
Gly
Ile
ser
Ile
cys

Gly

val

Asp

Lys

Gin

Ile

Tyr

Pro

Cys

val

Asp

Lys

GIn

Thr

Thr

sequencelisting.txt
25

Lys
Pro
Ala
Leu
Arg

Trp

Gly
Lys
Arg
Pro
Ala
Leu
Arg

Thr

Gln Arg
40

ser Asp
55

Thr Leu
70

Ser ser
85

Gly Arg
100

Gly Gln
115

Ala Glu
10

Ala ser
25

Glin Arg
40

Ser Asn
55

Thr teu
70

Ser Ser
85

Glu Arg
100

Leu Thr
115

Pro
Ser
Thr
Leu
Gly

Gly

Leu
Gly
Pro
Gly
Thr
Leu
Ser

val

Page 4

Gly

Glu

val

Thr

AsSn

Thr

val

Tyr

Gly

Arg

val

Thr

Pro

Ser

Gln

Thr

ASp

ser

Phe

Leu

Lys

Ser

Glin

Thr

ASD

Ser

Arg

Ser

His

Lys

Glu

Tyr

Leu

Pro

Phe

Gly

Asn

LysS

Glu

Tyr

30

Leu
45

Tyr
60

Ser
75

Asp
90

Gly
105

Thr
120

Gly
15

Thr
30

Leu
45

Tyr
60

ser
75

Asp
90

Phe
105



