HUVANI ZED ANTI BODI ES AGAI NST CXCR3 CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clainms priority to US
Provi si onal Application No. 60/898, 709 filed February 1, 2007, the

di scl osure of which is incorporated herein by reference in its
entirety. BACKGROUND [ 0002] The interaction between chcnoki nes and
their receptors is an inportant step in the control of |eukocyte

m gration. Chenokines also nediate a variety of effects independent
of chenmotaxis, including induction and enhancenent of cell-associ ated
cyt oki ne resy8AY&83494920003] The human cell surface profEI/AS2OBI&3SE s a
G protein-coupl ed receptor with selectivity for three chenokines
including P10 (interferon-g-inducible 10 kDa protein), Mg (nonokine
i nduced by interferon-0 and |I-TAC (interferon-inducible T cel
a-chenpattractant ). ThHWIAMZ@EM’MB@BiES%lGAﬂNST ¢Xersy ructural
subfam |y of "CXC' chenokines, in which a single am no acid residue
separates the first two of four hi ghly conserved Cys residues.

Hi storically, CD 183 is I% r@m e di scovered
and, therefore, CD183 |gR§§§n&§%ﬁFﬁE esi o na eﬁiﬁﬁ@@%ﬂa ndi ng of
chermkl nes to CXCR3 induces cell uI ar responses that are involved in
| eukocyt e traf #4901 nbds apabeatien sfaimppisity ta Usdtrpwisemebiopligdfion kel et al

changes and cheuR@EDIfledBebiualy 10107, GERBlokfe BMINSS REorPitated hercin by
effector/menory T cells and/or in T cells present in many types ‘of

inflamed ti ssué%fer(”@eﬁmseﬁmrlfiﬁ{l per 1 cells or Thl cells and CD84 Tel
cells). In addition, 1P10, Mg and |I-TAC are conmonly produced by

| ocal cells in i nflarmatory | esi ons esting that CXCR3 and its
chenoki nes participate in the recr u‘?@%&gOENQAhl te blood cells to
sites of inflammtion. Therefore, CXCR3 is a target for the

devel opnent of |[@oej bridiigsaaiod bawtaghmdkings admm@hcdﬁptyrslﬁn%@dtahﬂtobhe

treat nent and d| no i ver.se.inf mrune ease
oo dore S BERARLy R e ST g i b RS i P R o e
Crohn' s di seas e;depanﬁdnanﬁmemcﬁtg/m moknéihg dhitsdians &nd colememient afbslt-aissmtaltede

pul nonary di se is, type 1 diabetes and transpl ant
rejection. Becgﬁtgkme%ﬁx%ﬁg‘%l?s expressed on a subset of B-cell

| ynphomas, CXCR3 may al so be a target for treating and di agnosing

| ynphomas and |[@@%leﬂf§§umsuw&vﬁﬂfacm@mcm8§&Bcféwtear@uﬂ%ﬁqegf‘éwr mﬂhdu ng
pol ypepti de nolaedsbisiof ik chinfillingNifdidideaald (Yntér%r&ntgem&tbﬂ;ﬂ@mm

recept or CXCRS fﬁfg GenBané(m% 4504099 The p ,{V]{? Btl des include a
humani zed heavy 06 i Yheaenoke dadugeg; oy pt FeEpa AR TAG pertsrepindugpls h
vari abl e regi orell d:afememamtﬂne Th@ethmlcymmmbmﬂg&)wm ffbiidbsubfafily of
framework (FR) f the i nd heavy chain var | al | e regl ons
of a human antlgg y< CWHFIP 5 g ﬁh%lb% §’E?H'§ta§ﬁ¥‘is§lf1? YPP{pEs the tirst two o

ant i gen- bi ndi ndous pighly corsetgd ©fs résidnes eriﬁt@-icaltsontm$nlaicﬂaﬂdt0>hbdxymoﬂfhte
humani zed heav inv d/ or e h

chai n vari abl e¥erce%?rodnnsc%rereedaa%?&’ﬁlgg(g Q%ou 18%%“%% es‘ rI’{%a‘J a(spggkié?abl y at
| east about 95%ihingmh ¢leedkinesie @XQRéfIﬂuabbqﬂum reb}@ags thatpoeinvaBYin
humani oed, and GUEIRNE, BEERSIAP KAl odioRd g@ it BR300 2€0)

excl udi ng the CDRs e ant | es may be
derived from nﬁh@eﬂta@nramlgmm b@&@R@@nm@S@(d@ng ctmmrmw@mﬂ

ant i body donor $)11s3Rgent iy CDgs ad& %d a‘lsrsﬁ?eﬂ(;ger HQ&‘P@'CQ@%l’Tﬂ%[IP& ies

(e.g., nouse nmonocl onal des may function as
ant agoni st's forcqghg‘ﬂ@ﬁ%["r?’éé@ﬁft (9?10 II’IEEG’GS Tﬁﬁ aéecﬁﬁ‘@n@ﬁ%@mdm?ﬁp&loc!lhe

anti gen- bi ndi n@geIRG MAGRhAES lé@loﬁﬂﬁug@&ﬁﬁg ﬂhht@tdm An@ it§-eHem3kind Pekticipate
i ncludes: (a) a tgumanl zed % ﬁ@c eav chai n variabl e region

conpri sing: (1" EHRpante Yﬁ‘ifel s fp SifRg Honflammptian herstor, GKCR3 is
(NYMAS); (2) aaGhRtf? tlfé(aei&[dpﬁlbﬁtgf RiibedidsAAd HCdetnifts YNGRy BF used in the

(Tl SSCII;YTYYPD%JEA%% it anci1 9 ag(nogls cﬂ” diverse ﬁﬁammz%)rglarslci mgnu%g dgg;seg%nc? g‘lsorders

such as rheumatoid arthritis, multiple schlerosis, Crohn’s disease, inflammatory
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[ 0007] In sonme enbodi nents, the polypeptide conprises a humani zed
anti body heavy chain variable region of ({E D} {I,N V}

VL, MTQSPA{T,F, 1) {L,MS{L, AV} {S THL, PPCGERK{AVT

{L, M 1}{S, T, N} CRASSSVKYMYWQX{ S, P} {G D}{Q A} {A S}P {R K}L{L, W
HI{Y, KR YTSNLAPG |, VI P {A S} RFSGSGSE T, N} {D, S}{F, Y} {T,S} {L, F}T1SY{
MLYE{A G P} ED{F,AA A{V, T}YYC {Q Y} (NIT IS Y} PYTFGGGTKLEI KR) . For
exanpl e, the pol ypeptide nmay conprise a humani zed anti body heavy
chai n variabl e regi on of

( EVQLLESGGGLYOrtaap42 SCAASGF TFSNYAVBVWRQAPKGLEW/STI SS PCT/US2008/052356
GGGYTYYPDSLKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAKHGAPMI

TVI TYAPYYFYYWEQGTTVTVSS). I n sone enbodi nents, the pol ypeptide
conprises a humani zed anti body |ight chain variable region of (E

(1, N) VLTQSPA{ T bweljdistdse Nhroicobstietife plilBiofidry {iksabl) péokiadisiyiss 1 {idbewds arld

{LLMI} {S T, VKY ) D A PIR.JKIL {LW
| YYTSNLA PG {1, %aﬁﬁéééﬁ%%‘%f ‘S{‘liﬁ%@f“‘}"? &‘Qﬁ%ﬁé %‘ﬁ?l‘ﬁ%‘?’i’@“’

{M L}E{ A G ED {(XCE&max afsy bT} ¥WCOOFTREmMYaNE GEETds Bk BimpBRnas afd leulexaaypl e,

t he pol ypeptide may conprise a humani zed anti body |ight chain

vari abl e regi on of

( El VLTQSPATLSL SLGERATL SCRASSSVKYMYWY QOKBGRPRLLI YYTSNL

APG PARFSGSGSGTDFTLTI SSMEAEDFAVYYCQQFTTSPYTFGGGTKLEI | CR) O

( ENVLTQSPAFLS MY : ;
NLAPGVPORESCacey F%%%@%E%%TWC%%M@F PR Pecifietfg

Al so di scl osed thrdernekingipoepiar GRER boerCanBankyei:d M)y Zhd nebivertidesgi ons.
The hunmani zed aRidD @ YmBBRY HeaGlBHath VRl ORgi BB dGATRENiR light Ehaifvbts HL
conprising an am_no_acid sequence of ({N,_%, \Q#KAI\/S) ; (2) _a CDR-H2
conpri sing an & %o e ameledifmbecpsiiey maymoidyhefrageyyrk(Basefonypf e, )
{GY} G _{g, S, Yhigif¥ind %m@ %Sin{daﬁaﬁlc\ébg{?s;ofagﬁne&%hi&%% V'lbl?ctdﬁﬁﬁgJTY rising an
am no acid sequence,. , YT , , .

{A Y} PYYFYY). Bgpt &@W@@@%ﬁ%ﬁf@ 0!}Aﬁt FYB{\’J{%&["%@%}%& #iedy- The

vari abl e regi ohumenized Gegey clsin @fialdetepion ai/ol (ieeqiaedissd 1ight chain variable

LS Vg RS B A PP i

TI SRDNSKNTL YL QWi RAEBFNMYEAR0(108Ys HuBa¥ed( d ¥ daVhdrd pryfembiy s leddt ' TY
A, Y1IPYYFYYWEQGT, 09] . . . - ni zed

anti body heavy d(ﬂ:-\{%-l}/@%%rrllag%?@ T g‘gﬁ‘@%ﬂ%g%?ﬁsﬁ%@? Jl%ecP)bgld%%ﬁ- ﬂi“pﬁ‘%‘"

conpri sing an amilasgennixbesiedied fiva nyfnogipperEpody(d@hora(c@DRKZ mpgeiaki ng
an amno aci d SRENERoRS arld Ity AERMY EBX R Dmon8dchal Qﬁitﬁe@%%,‘ﬁouse
conprising an am no aci d sequénce of (HGAAMITVI TYAPFYFYY). r

exanpl e, the hineapglonebCRRRY; blspplimeriidss redydinstionssiaatapeistsdey tbhC ek
conprise an amQen&ci d sequence of

( EVQLLESGGGELVQPGGSLRLSCAASGFTFSNYAI SI VWRQAPCKGLEW/STYS

TV TYAPRYEYB TURVRE S RBTOR g eSS A e e
anti body heavy QR3nandarcheibd: &) n bgnauized anipodydesy chdip sarEhiRrddion o
an e no ot o SoganEe s SPHIRERa il B ot SR aRO L 1 70
conpri sing an &MARXGE2 eidisive guemioeacd seq&WW@WﬁPYYFW;LKG}Dand 3)
exanpl e, the hH@ﬂ-ﬁfgmﬁﬂ?fs&gQﬁjé‘miﬁfgc\{&’se&ﬁﬁée%fvari abl e regi on may

COITpI’i se an am no acl sequence o
(HGAPMTTVITYAPYYF{D,Y}Y), and (b) a humanizcd antibody light chain

variable region comprising: (1} a CDR-L1 comprising an amino acid sequence of
(RASSSVKYMY); (2) a CDR-L2 comprising an amino acid sequence of
(YTSNLAP); and (3) a CDR-L3 comprising an amino acid sequence of
(QQFTTSPYT). The polypeptide may include a CDR-H3 comprising an amino acid
sequence of (HGAPMTTVITYAPYYFYY).
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( EVQLLESGGGELVQPGGSLRLSCAASGFTFSYYAVBW/RQAPGKGLEW/ST
YSGGSYTFYPDSLEGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAKEGAPM

STEI TYAPYYFYYWGQGTTVTVSS). [0011] In anot her exanple, a humani zed
anti body heavy chain variable region conprises: (1) a CDR-H1l
conprising an am no acid sequence of (NYAMS); (2) a CDR-H2 conprising
an am no acid sequence of (Tl YSGGEGYTFYLDSLKG); and (3) a CDR-H3
conprising an am no acid sequence of (HSYPMITVI TYAPYYFYY). For
exanpl e, the humani zed antibody heavy chain variable region may

conprise an WAPH 4P d sequence of PCT/US2008/052356

( EVQLLESGGGELVQPGGSLRLSCAASGFTFSNYYMSVWRQAPGKGLEW/STI
YSGGGYTFYLDSLKGRFTI SRDNSKNTL YLQWNSLRAEDTAVYYCAKHSYP

MITVI TYAPYYFYYWEQGTTVTVSS). [0012] in anot her exanple, a humani zed
anti body heavy [@l86 ninsand ediodimeagiodthe papeptidee$]) thelJPR-BDRonsiskbf the

o D .
R e
conprising an &nAuerseaq SEHOENCEP IHLKMHICGARMI THRIEIBARNNEEYOfthe dFtdiro acid
exanpl e, thehu @aﬂb&@gf@i@WIWgﬂWff ARy ) HRRDR £ P AnORs BRYe

corrprl se an am no aCI d sequence
( EVQLLESGGGL VOPEms 2R STams e RN ANV P BRI Tpnsists of the amino

SSCEGYTYYPDSL K@EE ENLM%WWM%%%? the amino acid |
MITVI TYAPYYF VTVS 0013] I'n another exanple, a humani zed

anti body heavy SEN&ICAQQ BERY Pe §Poirampifnihs %Q%‘Héf)ayéo@ﬁmfﬁf amino

conprising an alfQuéact 6f (BEArSNas/ TP ARNYIAE) ; (2) a CDR-H2 conprising
an am no acid sequence of (TISSGGEGYTYYPDSLKG); and (3) a CDR-H3

conprising an ale) ' n MITVI TYARYYE .__Eor.
5" Sl A4 SRS BRI TR i
conpri se an anheryy alinivisielrjeseior of

( EVQLLESGGE.V Tl
SSCOGYTYYPDSL R SNSRIV AT AP VCARL s () OF RIS AV T
MITVI TYAPYYFYYWEhiEH 19/ TWESRASSS R I WY QOK & Bid Gl @. Ao { A B (Ralk L&V

antibody light I‘{'?%WTSWLA@@&PVH%&%%FSG%@W}%‘sé?ﬁY?{’it$}Q9@¥Tﬂs!39ht

chai n region CONPI IS Fi’si N
sequence of (RA% %\‘R/P)ED((FE‘)}A&VWEZ GAYATHkd-EAlg Ry For

sequence of (YIﬂNlpiﬂhe pa@RStplid) may colaffrided hGARRZeH ShtEd P2 AR viGdbd
sequence of (QUFTISPYT). For exanple, the humanized antibody |ight

chain variabl e’ i%n nay corrprl se an am no acid sequence of

( El VLTQSPATL SL givagi AY A QA S SFRRLAMIWTEYAPKGLEW VSTISS

APGI PARFS GGG SRR AR HIS: OISR AR v cakacapmr
TVITYAPYYFYYWGQGTTVTVSS). In some embodiments, the polypeptide
comprises a humanized antibody light chain variable region of
(E{LN}VLTQSPA{T,F.I}{LM}S{L,A,V}{S,T}{L,P}GE{R,K} {A,V} T{L,M,1}{S,T
JN}CRASSSVKYMYWYQQK({S,P} {G,D} {Q,A} {A.S}IP{R,K}L{L,W}TYYTSNLA
PG{LV}P{A,S}RFSGSGSG{T,N} {D,S} {F,Y}{T,S} {L,F}TISS{M,L} E{A,G}ED{F,
AYA{V,TYYYCQQETTSPYTFGGGTKLEIKR). For example, the polypeptide may
comprise a humanized antibody light chain variable region of
(EIVLTQSPATLSLSLGERATLSCRASSSVKYMYWYQQKSGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSMEAEDFAVYYCQOFTTSPYTFGGGTKLEIKR)
;or
(ENVLTQSPAFLSVTPGEKVTITCRASSSVKYMY WYQQKPDQAPKLWIYYTS
NLAPGVPSRESGSGSGNDYTFTISSLEAEDAATYYCQOFTTSPYTFGGGTKLEI
KR).
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[ 0015] In another exanple, a humani zed anti body |ight chain variable
region conprises: (1) a CDR-L1 conprising an am no acid sequence of
(RASSSVKYMY) ; (2) a CDR-L2 conprising an am no acid sequence of
(YTSNLAP); and (3) a CDR-L3 conprising an am no acid sequence of
(QQFTTSPYT). For exanple, the humani zed anti body |ight chain variable
regi on may conprise an am no acid sequence of

( ELVLTQSPATL SLSPGERATL SCRASSSVKYMYWYQQRKPGQAPRLLI YYTSNL

APG PARFSGSGSGTDFTLTI SSLEPEDFAVYYCQQFTTSPYTEGGGTKLEI KR) . [ 0016] In
anot her exanW¥Pals@4inani zed anti body |ight chai n var PEBIE08888138n
conprises: (I) a CDR-L1 conprising an am no acid sequence of
(RASSSVKYMY) ; (2) a CDR-L2 conprising an am no acid sequence of
(YTSNLAP); and (3) a CDR-L3 conprising an am no acid sequence of
(YQFTTSPYT) . F@#008) anipd discléshark nmmimiz2 chtidody Haogh\chdih ghiiable Regions. VEei abl e

regi on may CONpr | n_am.no acid sequence of . } .
(EI VLTQSPATL s@b@%ﬁ?f@%ﬁ%é%%ﬁﬁ%ﬁ@&&%ﬁﬁ AARR-H1 comprising an
APG PARFSGSGSGF@FIF@THS@BEWEWWWEB&H%QEQKRM dl{c@ﬁlip?éicldl n

anot her exanpl eequgl{}gopumam zed anti body |ight chain variable region

conprises: (1) CDR-L1 conpri si ng an am no acid sequence of
( RASSSVKYMY) ; «@Aé’}dﬁmﬁ% Gewb{q i (Rg! JAHTF &l Y YABiADS qtiefi&&)iand

(YTSNLAP) ; and j%)cm{ﬁ@lgo s&gquﬁbggd%u&gg(g}o aci d sequence of
(QQYTTSPYT) . For exa gﬁl mani zed anti bocli:\‘/( 1g‘;;ht chain variabl e

regi on may conpFisdC {éﬁ‘l’}ﬁ%ﬂ{aéf LY IIHAY IS YFYY). For example, the

( ELVLTQSPATL SL SR d baGAASRemKorbiy Wik, rE’@%ﬁ’ Jn r ahmino acid

APG PARFSGSGSGIDFTLTI SSLEPEDFAVYYOOOYTTSP EIKR). [0018] In
anot her exanpl &I'¢KEhumani zed anti body i ght cha| n variabl e region
conprises: (1) @%MWR@GS@MEM@FWM@{PGKGLE

( RASSSVKYMY) ; CD 0

( YTSNLAP) ; and

(QQFTTYPYT). FJHSWEYRWN&W%MﬁAKMM{GHQ m,YQPME Bme,abl e

regi on may CONMRK LS Qm ce of
( EAVLTQSPATLSLSPG GQAPRLLI YYTSNL APG PARFS

GSGSGTDFTLTI SSLEPEDFAVYYCOOFTTYPYTEGGGTKLEI KR). [0019] I n anot her
exanmpl e, the hiPaMi z]één%'f‘ﬁfieﬁ&u’}e # hyranizehatihodydepvaishain yasighle praion

conprises: (1) can > kida CORMII @magbllaghnemlmcﬁ@écﬁe&@em@@sptz)GRAS
{S,O}SV{K,SISYM L2 cq I’ISIn\&ﬁD am no _acid
sequence of ({ “I&}“S%%En ?%“A?F" “cn&‘}fﬁ?‘éﬁscﬁi YROHUGHpr i ng
ﬁn am nodaci d $Eqmmmﬂ3eém1§]rﬁmg’lzﬁ)ax{dﬁo ¥did Jefjendd SPHGAAROITVERBAPFERY Thhe

umani zed anti ai.n var. e region . i se an am no
aci d sequence g"f RpLigidss @%ﬁ%‘ﬁ%&ﬁ%@ r’%{mg?/g?‘?(y@”}pnwn{M}
1Y, ALWQOKPG Qﬁﬁmolabﬁfs«{q\(eﬂbb of T At SN {L, RIA

e i

antibody Iight S KOS LiQeNS LRABRIT ACDRY CAKHGAAM
conprising an Wﬁ%%ﬁ% RASSSVKYMY) (2) a CDR-L2
conprising an amno aci seqﬁgﬁgg 0 éYTSNLAP) and (3) a CDR-L3

conprising an am no acid sequence of (OOFTTSPYT). For exanple, the
hurmani zed ant i BYAY | PgRtthes peample, & pynagizgd ?‘@B‘?dé’rli‘e?’rﬂﬁh%‘b}‘?ﬁ‘la'i’lg 2R ani no

PR it el s
anot her ex arrp(?gﬂt% “IRATERE 2eUT AN TOEAY I ‘ﬁ‘ﬂlégﬁig%&?ﬁtﬁ@ é]j
conprises: (1)a oum-m tongoiding kisanigo adid @fhence cﬁ@HGABMQBEIﬂQ’e\PWF&'RAS

S, OSV {K SIS 2

{sequo}ence{ of Ité)g"lt\)l'/gl lgi\(lgﬁﬁup &F%aﬁtllﬁ%g‘?heav& %) a4 lﬁ'g agér?gn%ingef Ny an
anmno acid seqaem@ecnq{seq@@lcwi_o {F, Y} TT {S Y_}PYT) For exanple, the
humani zed ant i gl | AHEGIGRP LT SBRASGHPH PP B RIIICIRS v @l nO




[0022] The aforenentioned humani zed heavy chai ns and humani zed | i ght
chains may be present in the antigen binding pol ypeptides that binds
specifically to CXCR3. [0023] The anti gen-bi ndi ng pol ypepti de may be
selected fromthe group consisting of an anti body nol ecul e, a Fab
fragnent, a Fab' fragnent, a F(ab')2 fragnent, and an scFv nol ecul e.
In sonme enbodi nments, polypeptide is an anti body nol ecul e. Anti body
nol ecul es may i nclude chineric antibodies that include a human heavy
chain constant region and a human |ight chain constant region. For
exanpl e, t heVam'¥¥ddy nol ecul e may be an |1 gG nol ecul eP¢EURI08/0R336gG |
or an 1g&4 nol ecule), where the pol ypcptide includes the heavy chain
and |ight chain constant domains of an 1gG nol ecul e. The pol ypepti de
may be an scFv nol ecul e. For exanple, the scFv may have a formul a
sel ected from YS6GIYOBPPOSIEGRRTISRDNSKNHA O WRE DR AO1CODHY @ARHGAPM
NH2- L- VK- X- VH- CCHL S ol | gader sequence; VHis the

humani zed anti 3y—ﬁ§§§%1th ¢gb€5€TV§$e region; X is a |linking

pol ypeptide; and VK is the hunenized antibody |ight chain variable
region. [0024] [0PAH dnercfiencismalei m@wybe@pqudécwmnewnﬁm/re@en

conjugated or tasedest Q) @-Cblﬁefqﬁ&%hbhkﬁg er angﬁ@&m%&deﬁce%gﬂwm
exanpl e, therapeutic agents my be selected from t eﬁgro%5$c0n5|st|n

of a cyt ot oxi c CRGeit comprisiagiinpaing 4pid segitsage of GHYPHHGNS Q@) and{3)
hor mone, an enamwsbnqhmﬂgmlﬂ%mequeacemmml*mwhﬁvwwsI c
agent or a conhinati lgggreof ﬁﬁpggh f. di agnost.ic agents may
i nclude a radi GFEFYRS DU Mmantzedy B @%&?srfsl?;n HYERmPriSgAn

uItrasound-enhmmmledagemmc@H a non- radloactive | abel . [0025] The

the ol ypopt | ol TEBERGDrTR RS SR SRR s B R BR oL BRI -
anti gen- b|ndlnQ;QQEEEEELDEB_ERHH§RDUSKN@LEM@RNSLRAEDWAWWMGNKHSYP

specificity angpﬂﬁﬂPY§$§Yﬁ¢YMﬂHﬂ§ﬂ¥V¥v oKy t he pol ypeptide binds to

CXCR3 with an ant® of at Feast about 106M4 (preferably
at | east about 107M 1, nore preferably at |east about 108M 1, even
nore pref er abl (P42 ﬂéé§¥mﬁﬁ@ﬁPk¥U9NP1¥e‘PB@@YP&Wy§U"Uﬁ§éﬂ%§§G“are
phar maceut i cal csRR&S{1hd CIS-HI RBMpriskpE afiiB adill qBEBOGH (8 S); (2)a
anti gen- blndlng ol ypept.i.des and a.carrier &% uent or
exci pi ent ) DBH {pepeitns BAmpagrid Rl ﬁ%ﬁ%ﬁ%ﬁﬁl’%@r B4
Ej her iapeu'ij ic or adiDﬁgﬂID&itr%pﬁsﬁQﬁfﬁlmﬁSacﬁil sS@icﬁk&%ﬂ(Htﬁ{mngI[rm&]YFmo

i scl osed are petho tr eat asin i sease or
Condi +1 on ¢ hat "ESHETRE AL PR S ALRER §%§ﬁB‘§éﬁ&wﬁw&M&%&f Mal
conposi tions tem@opad segmincé of need thereof. For exanple, the

an it amator PR OCATFRLAERE TGP R i
Exanpl es of di & TI&&@N&WTL%QM@@L&&EBTMN@A&L@@e
(e.g., lupus), Nhﬂﬁh@@pﬁ@ﬁmyy RORITTISR] fe (IBD), chronic obstructive

pul monary di sease (COPD), arthritis (e.qg., rheumatoid arthritis),
mul tiple sclergﬁ&ﬁ tra splant rej ection, "central nervous system
sdRaw

injury, Crohn' eb%"&?‘i’lésﬂl famapizedeaniibady hey ghaingrirablerskiei a or
| ynphoma (e. g. conqiamm)ca CDRPN @6Hpristhglaf BRI aeld bdghdnkd of (NOARR), (A S0

di scl osed are i eleotldes t. hat . encode

pol ypept i des. ill’ﬁg k% R P B Al eq"ﬁ‘éce(?EEﬁ%ﬁ@équg pend (3)
pronoter for ex ﬁDﬁin’i cn)glphhlmg z&umndmﬁdpeduympf (HRSPNMTTATYAPYaDe).host
cell. As such, o exa e the gﬁ%ﬂgntﬂﬁdt hhe%ﬂp cgi)lar)éperp f?lel%gnnrg%dﬁ%glpg e an Lhe

reconbi nant pol ynuc Rot
t ransf or ned mﬁmhmohedﬁawmnblnant polynucleotldc to express the

encoded pol ypeFﬁd@%ﬁ__ﬁSﬁ%L%éA £ %%g%?ﬁﬁswmkﬁﬁpéﬁﬁéwed

BRI EF DESCRI PT THE ustrates
i nhi bition of &3@GGYEYYBD$LKGRH@SB@Nﬁ%NTb%LQ%ﬁﬁthﬁDThEYXﬁﬁﬁﬂﬁﬁﬁRS

MTTVITYAPYYIYYWGQGTTVTVSS).
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[0032] Figure 2 illustrates inhibition of 1F-10-induced Thl cell
mgration by nurine anti-CXCR3 tnAb. Ab#l1 - 5D4A; Ab#2 - 8A5A; Ab#3 -
1902; Ab#4 - V36ES5A; Ab#5 - V44D7A;, Ab#6 - 37B5A; Ab#7 - 21A4A;, Ab#8
- VI5F4A; Ab#9 - V3GBA; Ab#10 - 23E12A. [0033] Figure 3 illustrates a
FACs anal ysis of murine anti-CXCR3 mAb binding to Thl cells (top
panel ), CXCR3+/ NSO cells (m ddle panel), and CXCR-/NSO cells (bottom
panel ). [0034] Figure 4 illustrates inhibition of chenokine binding
to CXCR3 by nurine anti-CXCR3 mAb and hurmani zed anti- CXCR3 nmAb.

[ 0035] Fi gurWOR008034¢&2t r at es i nhi bition of chenoki ne mMBET/H$L$/052356
chenotaxi s by nurine anti-CXCR3 mAb and humani zed anti - CXCR3 mAb.
[0036] Figure 6 illustrates an alignnent of the VH Domains of 5
anti-CXCR3 Clones. [0037] Figure 7 illustrates an alignment of the VK
Domai ns of 5 ar[OGMEX&I%d@I@aBa&e hl[rﬁ}ﬁi&&j antib@lylight@haih kratﬁlbléaégﬁﬁs aThe

alignment of the VH XCR3 C on t he cl osest
expressed hunan uﬁngndfegoxg%ag gbt %glwwnlrﬁﬁﬁljnpﬁe (X} %BéR\ﬂl UL HESE t he
ri sk assessnentmgl agidiseioerae P RARESGET MY Q) & @R .3 romwising @b eminoe acid

humani zati on ofg c@pﬁ M{‘nda\ll T@RIEKP 23 (n)’a{'ébR %é(z;@g? n%Qﬁ aniihg 24l se éhe%cc of

required amno a nges ar’ di cate e nmai n sequence and
were derived fRQRTERYAD Mmmpl% the humantzet/kiBibady, llgﬁt@tdlgemﬂblen@l@ene

and an express%gy@&;,ﬁ gggyan%@acgd@s%&l[chgq)q in GenBaltic accession no.
AAD53829. [0040 ustrates the ri sk assessnent of am no

u
e angbe T G Br RS SR AT A S SV I IO AT 4 SIRE T NI
anti - CXCR3 cl omcm@%csﬂs@m@mynsgmmmwwm?__ REETRIMIkRAL ed

bel ow the mai n sequence and were derived froman alignment to human
VH3-23. The germine gene and an expressed anti body are described in
GenBank accessi on no. AAD53829. [0041] Figure 11 illustrates an

al i gnnment of t HYK Idenmaha exofmplind hin@XERBangb@lydight3@6n wirtable tdg@ncl osest

e on po S22 8RR Liriathls anl AL o RASSSURYRAAES

the risk assessrre am no acl nges requl
humani zat i on 01(2)tar@f\7’w ehorpaising af anzimg @Cl@X@?BCe@If CHESNI2(®f;. and (3)aCDR L3

comprising an amino acid sequence of (QQFTTSPYT). For example, the humanized
antibody light chain variable region may comprise an amino acid sequence of
(EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQFTTSPYTFGGGTKLEIKR).

[0016] In another example, a hurnanized antibody light chain variable region
comprises: (1) a CDR-L1 comprising an amino acid sequence of (RASSSVKYMY);
(2) a CDR-L2 comprising an amino acid sequence of (YTSNLAP); and (3) a CDR-L3
comprising an amino acid sequence of (YQFTTSPYT). For example, the humanized
antibody light chain variable region may comprise an amino acid sequence of
(EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCYQFTTSPYTFGGGTKLEIKR).

[0017] In another example, the humanized antibody light chain variable region
comprises: (1) a CDR-L1 comprising an amino acid sequence of (RASSSVKYMY),
(2) a CDR-L2 comprising an amino acid sequence of (YTSNLAP); and (3) a CDR-L3
comprising an amino acid sequence of (QQYTTSPYT). For example, the humanized

antibody light chain variable region may comprise an amino acid sequence of



[0043] Figure 13 illustrates inhibition of nmouse CXCR3mAb binding to
CXCR3+ NSO cells by commercial CXCR3mAbs. Approxi mately 0.5nM

Eu- CXCR3mAb was i ncubated with CXCR3 transfected NSO cells in the
presence of various concentrations of unlabel ed commercial CXCRmMAbs.
A dose-dependent inhibition of Eu-CXCR3mAb bi nding to CXCR3- NSO
cells was observed. [0044] Figure 14 illustrates expression of CXCR3
on Thl cells. Thl and Th2 cells were generated fromcord bl ood and
CXCR3 and CCR4 expression were determ ned by FACS. CXCR3 was present
only Thl celWQ200p8%3] Figure 15 illustrates an 125| - EXUIR00H23Hi ng
assay. Thl cells were incubated in a 96 well plate with 125]-CXCL10
in the absence or presence of various concentrations CXCRmAbs. Cel
bound 1251-CXCL1 0 was separated fromfree radioactivity by an oi

col utm and coOUuMERATQSPADLSL SPGERA TLHCKAEISVKIVEHO W) QIERG QVERRe LraYy TeNIat ed

3o oy SR S S

were incubated in a 96 well plate with 1251-CXCL11 in the absence or
presence of vallWddls laamiksexrampicoths hapanadpibodzdisht dhain meriableBegiomXCL11

was separated tsasts €6a cmciltea&faﬂlswgtax aamoaadgéqhenﬁe@&msmmwt ed
using a ganma counter. 1050 val ues were cal cul ated using Prizm

software. Lead @atdiRib? eunnrisingananing 25hrauniesf Y E-ARDG04 3 2 EDBe 17

i Il ustrates EUcéafeRBRRAR aking ddidgqbdceldtl(QQETTBRPY THh FolthhSle, W timanized

i ncubated with iﬁfcrea%itr}g conicpintratl ons of. Eu- CXCR3 in the
absence or pre8Wihedy ight ¢rginyapapledsEon pay MRKits 20 AR GHE LSRRk er

i ncubation (1 hEIV&TQN’ATLMPGEEﬁWDSCEE\SSSWWMTSMm

free Europiu c&@ﬁmﬁ?@:

Vctor2 fluor ong%emap&g%ﬁglisgﬂég ust ra @ggﬂ@;ﬁ
1251 -CXCL1 1 binding to Thl by CXCRSrrAb hybridoma supernatants. Thl
cell's were i ncli¥ablednprpther ggmpis} the pyragnizedprtibody 2t oy ariaple rqgionh e

absence or preg Be0{1) ¥ @DROLIScofS IR SR A AQBReREBEr Nat ants for 1
hr at RT. Cell %Hg]ﬁrn?j BSI-Il r?g%g vvereése %{ggﬁ%%efromfree ’

radi oactivity M&A@éﬁ-@gﬁ\i&hﬁﬁé@u é MR it T Cer .
Se?llen hybri dolrmeqawge?m%é@gf,@m{mml b §; @k (@?%%%ijt%bﬂgﬂlm ah @ikl
cells were selected for I Edevel 9 u

i llustrates i nAf'HrErBAE° (&H}M Fry exan hebgf“%%ﬁzefi%dy
hybri doma supetigiatchii sariallbtegide blag comerte amﬂhadcex?kcquan@o% vveI | plate
with 1251- CXCL e (
hybri donma supegE tﬂrﬁ&;ﬁﬁﬁfﬁ?ﬁﬁﬁﬁgﬁé ]

separated fr OW%LMMI&M&MLGPARWSMWGWEBDEMHml ng

a gama counteghqﬁw that i nhi bited CXCLIO
bi nding to Thl cel sl ord?"?ﬁlﬁ'ﬁler "devel opnent. [ 0050]
Figure 20 illustrates that Mouse CXCR3mAb does not cross react with
rat Thi cel | s. [99A8s Taaentirs PemplesthpBrpagizabintibslydightchim MuiePlssgionvi ty of
nmouse CXCR3mAb c&rﬁpr@&l and ger-L1 @bmpidink af &hind acn&ﬂqyan@mmSmwmvs e
CXCR3 Ab bound S é{]ﬁs Thl cells. Nbuse anti #LM@E di d_not
bind to rat Thf®¢ 2 RIpLSIpg,Ht 3RO acisalency B9 n&PRI- o
human Th 1 cel bﬁnprismghﬁanﬁhﬁnmsc(lﬁmtdmgmm ) E&%ﬂ]ﬂpld:thguﬁrﬁan&kd
illustrates inhi humani zed cells

0
wer e i ncubat ed? I|1t1rb?0 15;2“ ?Nelln Vanﬁb ’-’Eg‘?/ﬂ %‘W cﬁﬁm’@?éﬁé??% agl Setquém% sence or
presence of va(EWQSMEé&VTHﬁEIG%EITE QAPKEWIYYTS

a0 Eur opi um ByARRYEESER §8ﬁﬂﬁé§%&%ﬁ@%@é@%ﬁ "

Vctor2 fluoronm&Rer. |1C50 val ues were cal cul at ed using Prizm software.
Abl has a heavy chain sequence of hunanized anti-CXCR3 Vv44D7 VH Lead

#5 ami no aci d andija Ihhamer @)Bﬁlbl& RERHRNGE: Slibdy TR RAHvARDI (RS V44D7

VK Lead #1 (see |Infor %uence Listing) in an 1gGlL backbone. Ab2
comprises: a CDR 1 comprising an amino acid sequence of

(RAS{S.Q}SV{K.S}SY{M.L}{Y.A}); (2) a CDR-L2 comprising an amino acid

-



[0052] Figure 22 illustrates inhibition Eu-CXCl O by humani zed
CXCR3Abs. Thl cells were incubated in a 96 well plate with Eu-CXCL10
in the absence or presence of various concentrations humani zed
CXCRmMAbs. After incubation (1 hr at RI), cell bound Eu- CXCLI O was
separated from free Europium by washing three tinmes and the plate was
read using Vctor2 fluoronmeter. 1C50 val ues were cal cul ated using
Flinn software. [0053] Figure 23 illustrates inhibition

CXCL10-i nduced Thl cell chenotaxis by humani zed CXCR3Abs. Chenot axi s
assay was peVPaikEd®#n a ChenpTx 96-wel | pl ate (Neur o PEFBHEI8/052R%) .
Approxi mately 29 gL of CXCLIO or buffer control was added to the
bottomwells. 25 gL of Thl cell suspension in the absence or presence
of various concentrations of humani zed anti bodi es was added directly

on the wells okedubiee bf ({¥ ) {TARSE(L R} AYP. TINatDEY & ODRAL3 BihpfikingAlamsno
mgrated to the .?gt E%r&wm.eg b%/ c% Ith 1thlut enrimgl C%.E? ythod
(Pronega). [0054f *ErYlre Nal Ya s “SrE S AR n

Thl cells. Thi ligiglchgn vielle Fagind ety wortpisé-hronidg AM dehewd] ar  Pr obes)

and stinul at ed A Q(%Wc WaTal d.
| ncrease in i né@a@@ymgﬁu&dﬁﬁ%\ét erm ned M‘)‘W@gﬁe
DESCRI PTI ON OF L{WME) P REFEESIEDA BVERIBIFSERG SCMNGDBSY . FIRTISHLEAGRA ATY00% 6]

An antibody, ag) fRgerhPes vieFaidhcTialmkr) to a full-length (i.e.,
naturally occurring or forned by normal 1 munogl obulin gene fragnent

reconbi nat ori al ocesses) inmunogl obuljn | ecul e.d.,.an 1gG
anti body) or a,ﬂ““?%ﬁ}‘j@%@%‘%eafl?lyd g‘%’ﬂ"}%‘!{ k‘ia?'ﬁam§ﬁ'5@iu§“?@qulhﬁﬁﬁpﬁgﬁ ng)
portion of an impuapgiealit ticantgeh diadihgpolipeki@lcathatbnids BRoYicdl Iy agOROR 3.

[ 0057] An antibody fragnent is a portion of an antibody such as
F(abl) 2, F(ab) abri. . WM . Jilkg. €SS,
structure, an gor?t2 :ﬁb(t?)%hf d}ﬁt?%gﬁﬁl\ég{ﬂg%?l%gﬁt\%q?ahm? ﬁ%écls&g%ﬁlgg?ég&éjn&tﬁtﬁ%%gi S
recogni zed by ehan gniikody mokeaslp.adigh fragmeat, p Bxbinfragmant. b &ap )i Freameeinend aal so

incl udes any sys/hglidcgle Ol SRBEhb&IRhdS, FMPeRRETS RiRESDLMAL acts
| i ke an anti body by binding to a specific antigen to Torma conpl ex.

) pecl T ant .
For exanpl e, aftipgdyirofcrugirasiaclydschipgde sngbedias gt meladsrdman B8RS sti ng
of t hgl vari abl ehdirefc]h?ﬁﬁ regforl G @-&nﬁaflfﬁgf&{%ﬂé’i?] EdnSEHTRRIH, @&fb%arﬁ%lé,m_& 0}‘ t he
vari abl e regions,o e heavy and |i chai ns,_ reconbi nant single
chai n pol ypept ia%f@o%‘?“gﬁ eégagbﬁ aﬂ/ﬂ%%lﬁglfi‘i“&ﬁf‘ga?\{fqé’éwg Amoleptle). V&g ons
arc connect ed ky palypefitid deudds ¢ @tavl thadand DisiitticRdinSondtant Aoilaing dTlafIG

recognition unit onsisting.of the amino acid residues th mmc
e Byper var i aBPEegqnis ol dep s AR el et sog e
reconbi nant pr dbdweiarforimlawblicgdl frdueth€piesp fangisting of WHE-LHGHK-VE- QOO and
species, e.g., rogent anthbhe. .t ferred t,he heavy and
| i ght vari abl e}%%al‘?ﬁ%%yﬁﬁée r’%eeﬁe?{ ]gﬁtail%g%fgc{uﬁ?cg’ w{lj&risg?ﬁe tH’lIemaar\lllfle%and

| i ght vari abl e aeihedi heaviothaineanapleaeaion, Xgéw linkangipabybeptido ped Y€ isttheat  have
been nut ageni z g % el RGHHHAR AL ch®I8dabf (BRSA | On of the am no acid
sequence of the human heavy and |ight vari abl e donai ns (as
represented by "percent humani zation"), The constant donmins of the
anti body nol o Ao pueses 1%@?%&%4@%5@1'@?5’%@ R LhfIsEoag .

go ;)5 9] As us teﬂ ﬂiaapanitjia pr éfif@?ﬁie Aenk) TSR EamBle] tﬂdsrfépeh%q fgfaxhtmhﬂscﬂsdlgmd

et erm ni ng n er of fr.a rk, am no. aci i rences (i.e.,
non- CDR di f f er gr %‘g ¢ %%L‘cpv?ﬁlésﬂ'?tl%gf aﬁ&ﬁ&ﬁi“ﬁ%ﬁ“&&?ﬁ‘iaﬁ“"aﬁa@e%i’ﬂe gernline
domai n, subt r achmngnbthditoma hdyeond, nosmzyhe ai digahucieatidecs plotoactiveno aci ds,
and then dividj h t he 1.0tal .n of _am no acids and

mul tiplyi ng bylth%%aé.u“%%fg% ra,&gm%lg%tgn rtlhéa‘%ég? ﬁ}%’xam;éﬁ:?r}ldla ?fr%gc ggents may

"conpl enent ar i ingludet wdwiaivnigbe .egihonictivhdisgnpsic pgas entiltrasousd-anhaicabl e
domai n of an apfi.bady.h 0 (VH) or a variable domain of an
anti body Iight %cha(?n Vﬁa%}cé))\rémﬁlg fanach vari abl e domai n includes three

CDRs whi ch are %esi gr ated CDR-Hl, CDR-112, and CDR-H3, for those
[6025] e antigen-binding polypeptide may be an antagonist of CXCR3.

Typically, the polypeptide is not an agonist of CXCR3,
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apoptotic agents and conbi nati ons thereof. Mre specifically, these
drugs are selected fromthe group consisting of nitrogen nustards,

et hyl eni m ne derivatives, alkyl sulfonates, nitrosoureas, triazenes,
folic acid anal ogs, COX-2 inhibitors, pyrimdine anal ogs, purine

anal ogs, antibiotics, enzynes, epipodophyllotoxins, platinum

coordi nati on conpl exes, vinca al kal oi ds, substituted ureas, nethyl
hydr azi ne derivatives, adrcnocortical suppressants, antagonists,
cndostatin, taxols, canptothecins, anthracyclines, taxanes, and their
anal ogs, andva@¥¥l4hati on t hereof. The toxi ns enconpBEEEREYS2BIte
present invention may be selected fromthe group consisting of ricin,
abrin, al pha toxin, saporin, ribonuclease (RNase), e.g., onconase,
DNase |, Staphyl ococcal enterotoxin-A pokeweed antiviral protein,
gel onin, diphthmnﬂa’Mﬁmhmynﬁﬁﬁmgpﬁﬂn@&h¢mmmQwhmcxemﬂmaﬁﬁmdﬂﬂnnas

dot 0062 t d f
consi st 1 ng of SEUrBATHOR sthoff F B s BeB TR Fige e Q@@ﬁgﬁ@%ﬂgﬂf’n ]
hemat opoi cti ¢ ﬁﬁfmttx)tronbtaltoﬁ&t(hﬁmyt abuit ﬂr@?[\/h‘t(prra@ralbaz(at loast 61GSAI0’MAm
interferon (IF lefor F}yatt ﬂ%&?@uﬂdsﬂl 1{7?%13‘ %M&rﬁ;ﬁ}ﬂleﬁﬁ%&t FRURY. ”at' on

t hereof . Speci y use are XI ns ‘'such as turmr necrosi s
factor (TNF), hcmato oi¢gtic factors, such as interleukin (IL), colony

stinmul ating f a0 &, E&ﬁscﬁcdgﬁf‘éh’ﬂﬁ‘?%%‘éalGW%W‘OE%@WHPS&%H thgy fact or
(G CSF) or gr anmkaeyidcRuERNage: o8heMesshi wdrﬁérl(m Jcﬁﬁéﬁ%r

(GHCSF)), interfer ch as jinterferons-al or - ,
and stemcel | & : FH%%P““ELH‘E may fiyjibes Cﬁﬁlaflgc?“ a@‘“@%‘é@‘ﬁarp"““cl\‘?ﬁr e
specifically, diapesarageithadiatwedtayeid.nclude IL-1, 1L-2, IL-3, IL-6,

I L-10, IL-12, 1L-18, IL-21 interferon-gama, TNF-al pha or a

conbi nation th eqf . AlLo . [

di scl osed her e?jr’[]) sany e %%?dugimgg&bg %Sglléé}g dﬁgmgﬁlgggﬁg‘%% &%ﬁrédltéont
Di agnosti ¢ age#escomise adminifgraing He diselesell pharmicgefivelsrompostipanios petnent in

radi ol abel s hayica¢heRdf. %@E%pﬁeﬁw@%ﬂnﬁgut@ﬂgoﬁp&ggnéﬁﬁ%ﬂbegﬂmﬁustered to
nonr adi oactive | abel.. The radi oactive | abel is preferably a gamma-,

beta-, and posi Bifliagapsean Hdlamagienp Bag andospligpins disqapasthceiEogr oup

consi st i ng of E%ﬂplesfbsaﬂsaasel3§f con&aﬁsma?ﬁ‘béludé‘-ﬁl@dﬁmum%e %Cﬁlﬁus) 64cu,
1111n, 670a, 68ra,, nc.it ,?E]TC 18F, -N 150, 76Br and

mT
conbi nat i ons tWé‘?@’@Ptory[lioéYﬁlrijb‘?ﬁe@ i) fogic iV“FtWEII’EnIH’Qn% asCORent s,

for exanpl e, smﬁmlasz gf’(&hl@ﬁiﬂﬁﬁﬁ,rthhﬁsﬁ)ﬁn@ﬁpl@ﬁdﬁisis,ﬁtaﬂiﬁlam tiepséibdin| defiral
| sol ati on of mur | si ng, the

d.ik CXCR-3 bindin i b
hybri doma t echho %’53 S%B’O‘%]lﬁy’ é%&afgls?ﬁse &9 ﬁ‘s ypﬁﬁglﬁ? eéﬁn FHTERER- 3
expr essi ng NSOyoghdrsa (elgn clarotiy mphdeytic lodecin (ELE)106 cel | sin 50ul of
RI Bl adjuvant (Sigma) were injected into rear footpads (25 ul per

pad). Two addi tdo@ﬂa|AleH1§ﬁaTsécpéP§pdlﬁuEféo¥§és tﬁéﬂbﬁé\é@é‘tﬁe %&ﬁexﬂfo}{&“ at 2
weeklntervalsfo | owed by a final boost in S. Three days | ater

nce were sacrP¢ YR?B‘(‘JFie*’tﬁ@lPP'YE‘éPEﬂOF@t"&PYPWﬁ?FFbHdGE@tWEP‘@mHEFfPésted and
| ynphocyt es i sedpads@fis th@éncﬁdbﬂlp@l@peph&’mmﬁ@ho\éﬁfcﬂ Aysesl mHobs of
P3X63Ag8. 653 pl aamacytor’r? iq % rati o, using gG/ DVSO ( Si gma)
as a fusion agBRECTgReHOlPER ﬁd‘éﬁ“‘"'e dby thfggogm ’é%g?}@ﬁﬂ ﬂt‘qer’i“%érfc@éifl ve
HAT nedi a and seaiethgatcellOmsforhddsvimaic ra@kdbinat peﬁnxymiolldqab atpess thdhe
supernatants fro fE%bf'i dg(r]ras dtslgat surv% d] HAT sel ecti on were
screened by ELPERFEPPREIDAUEUATESERE IS AL PYE SOFRPYG produci ng
hybri domas were identified and their supernatants were further
screened by FACS anal ysis for antibodies binding to CXCR3 expressing
NSO cel | s (CXCR31N50). The hybridomas identified as positives for
CXCR34NSO cel | binding were then screened for differential binding to
CXCR34NSO and PC-NSO (vector control) cells in order to identify
CXCR3 specific clones. The CXCR3 specific hybridomas were subcl oned
twce by limting dilutions. Hybridoma subcl ones were expanded in



[ 0065] One goal in humani zing the anti-CXCR3 anti bodies was to obtain
60- 80% humani zed VH and VK donains that retain 90-100% of ori gi nal
binding affinity and specificity. Site-directed nutagenesis of

i ndi vidual high risk positions in VH and VK was used to further

humani ze the anti bodi es while maintaining binding affinity and
specificity. [0066] Humani zati on was perforned by CDR grafting and
structure based analysis and vari abl e region resurfacing. (See Jones
etal., NATURE (1986) May 29-Jun. 4;321(6069):522-5; Roguska et at,
PROTEI N ENG WERRB/MER421996, 9(10): 895-904; and Xormm, HBGEBS28/A§3MOUse
Ant i body Franmeworks Wile Preserving 3-D Structure. PROTEIN

ENG NEERI NG., 1994, Vol .7, pg 805). The primary anti body sequence and
3- D structure data were utilized to identify key framework residues
required to maintain the binding affinity and specificity. The 3-D
structures of nine (9) difBREFRESCRICFHOYN ORGIEDRATINGS wer e anal yzed
(hurman and nmouse, with or without ligand). After aligning the nouse

anti - CXCR3 V44 Msblanﬂgm 1iRust-ie ﬂ%fiﬁﬁ&flﬁiﬂﬁﬁﬁo gﬁa@ kmuga@%? mutife
am no acid at ever on was_eval uat ed nti al nfluence on

o g and | et ESoRs a1, Avee Sofy Aids SRsh A 260y Al

| ow, noder at e, Ad#s5 hvgdD7A;sk val ue for nutation at each position.

avor di ng ¢ ne. it AR COTPRRGHEY S i RS iSERy ABhEr OB %@X)é"' b
humani zed r el ati29B12A0 Ablla 1508 eAtveavyIEltai n (excluding CDR s) after
this process. An affinity maturation strategy was then performed by

t udi
i ncorporating t[ommﬂg.&e@%str%&s%ﬁaom@m@%h&a R Jéfﬂln%%{goasbg'ﬁﬁlkﬂg' ng

a Y115D substitution gave on avera

affinity. The H@HWCBMW? t‘\ﬁk Wah e - ﬁg%,h“é?#é Ilg%f’é)ﬁﬁdl\/ééﬁ%’s

incl uded 2 add'Aﬁ)#.‘S)ﬂﬁMm aﬁa#@ﬂmm Re#1 121009 Aksand; 384 MRlgiong it 100%
human, excl udlgé the CDR's. | owi ng the sane strategy for the |ight
chain, the VK 9%”‘&%862?%129‘% Al 4 gernline gene and | ow and

noder at e risk pmssjtiKigeedaihRtratiladt ATl andNstsf milEELRTIONIRG hAWbindikY 6

o ovess was T opbbanTORIG CAE ol D R ARk P o B The

"Blast for 1g ¢®guepaed’ website sponsored by the NCBI was used to
identify the closest match to the nouse VH and VK region used in the

study. The V-b g.xrwﬂﬂfsn-;taqm% V@%héﬁl%ﬁﬂe ngdlﬁ afcﬁﬁst@e Sdidban

gernine sequences Hurman m i ne enes re chosen
as the best nmaf@he3C %Wen%welzsféw&%@mb and VK sequences. For

t he nouse VU sequence, the human gernl i ne sequence VH3-23 (as

desi gnat ed in Y0BSs Bigmas illudendsiiitil@tonas chidipkine sicdited elinotytiBbPBurine
germine (EVQLLESGHH V WLSCAA%%:E V\X/RQAPG<G_EQ\/SAI S
GSGGSTYYADSVKGRFTTS For the mouse VK
sequence, the human germnline sequence Al4 and L6 (as designated in

V- base) were i dWael fllg&lﬂeéslhﬂﬁfées@egbgnmtﬂ@ﬁé@ ‘VH Bor@snsraf P aeti-CXCR3

( Bl VLTQSPATL SL gRGERATL SCRASQSVSSYLAWY QQKPGQAPRLLI YDASN

RATA PARFSGSGSGIDFTLTI SSLEPEDFAVYYCQORSNWP) ; and Al 4 Germline

51 SOVP SR SCSCUT A THFE 3 EAEHRAT IVERICRKIE < IR AD 1B ¥R enc no

of Murine anti €C@¥&R3 VH and VK domai ns from Hybridoma Cel |l Lines
[ 0070] Hybridoma cells were pelleted, washed 3X with PBS and RNA

extracted usi ngy3g ZI@%urEgﬂg@t?artes(ahQO%xHe fho VERBomdPor b 2RKERILEe

follow ng the nanufacturers protoc was converte

using a 5 RACE4PT W’(ﬂl'\féﬁFlﬂseﬂrPﬁPl‘Ff’fS?Cblaﬂa@Fg(bﬁr“ﬂdéwﬂﬂfﬁs | nvi t r ogen,
Cat. No. 18374 058)fol l owi ng the manufacturers protocol. Briefly, RNA
was |igated to[ooa9dangdre § dnsirat@thc Bk assRaneln BT dGno @ficbhhipesiefiang foz DNA

generated usi ngon?plfcgee ﬁusrr(l:a';nzgtlon 0¥ thRNIA-}acfomam 0? el% &(&% rl(?ﬁé:%/ﬁl]%? The

required amino acid changes arc indicated below the main scquence and were derived
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[0071] First, a single lead nmurine anti-CXCR3 anti body, V44D7, was
identified based on binding data and sequence data generated as
descri bed above. The am no acid sequence of the VH and VK donmai ns
fromthis antibody were aligned to all known human gernine VH and VK
domai ns using currently avail abl e public databases (i.e., Blast for

| gG at the NCBI and V-base at the MRC). By focusing on alignnment
within the framework regions a highly honol ogous human germine Vi
domai n, VH3-23, and 2 different human germ ine VK donmains, Al 4 and
L6, were ideMPrepE*2At t hose positions in the framewBekKURPBOE3Ihe
nouse sequence differed fromthe human germline, an iterative process
was used to convert or nmutate the nouse framework so it matched the
correspondi ng human germine franmework. In addition, certain residues
in CDR3 of bOt |ﬁrotn|’hﬁ ah@drr&ﬂldo MinaneV 1S -2 T Tk @€lmlliye geRPhrAGE IBMEssdM ahifbody

tyrosine (i. ur ed t Lal |y help conpensate for
any | osses i n &F fgsr?lrl Ed %ﬁg%%k #55 Ss??gméﬁesi dues changes. The
affinity matured and humanl zed nmouse VII and VK donai ns were

gener at ed by al{¥dPlyniigured0 diyatrates theaick psoessipenpefmmina psidreargesyaqwired fof
overl appi ng sygghgti ﬁmﬁ}iéa@nlogﬁlew@ &ﬁ{aandﬁanu-éﬁcﬁﬁabneo&44bt}erﬁe' nthetic

gene desi gn process a.codon optimi zation strategy was used, that is
to say the tri FBECIEEHRe Fridchigesirainipedheloy thergn F%“@F‘é#"ér‘@chamdy

utilized by rramlahang;ﬁﬁhﬂ t§ hifrdn \OEIES. EPRP @-ﬁlﬁh@g%ny\@ﬁ ah BERERATAfIRGy at
each position. e s tic VII and VK E&Itns were cloned in to

speci al i zed ma FSICE ?ILBé"glf HHCTER P ALY al | oned the
correspondi ng donai ns to be expressed in the context of a fully human
1gG |, 04 or KéidH diguredlilluisetk borgnmSrref the YEabaaipodehnietXOR3 dénet he
humani zed anti of an 1gGl or 04
construct wt h%éﬁgﬁkﬁggg’%ﬂéﬁ‘gﬁg‘é%&q@ 5@%%% r’% wth

| i pof ect am ne i)%nw tro lﬁ_eni f ol | owi ng manuf act ures protocol.

Supemat ant s f r 1#Ih gy A& jliuspates fhgﬁélf assesPpmbohaaing asidchwgesipruiedfor

Protein A or Gesmggétehamndizitee of g&VRUdonfained aitPCRORDEBRETIQ. f Or testing
in cell based assays Epi tone conpetition studies [0072] Various

comer ci al CX sin
ot opt um (E0y. Taady MERE LS FOLEG it SRR CrRaRAD s RECRR 41! N0
conmer ci al  souNE@gellstyichinmendiaFUX CXERSARpbionidiately & DMIXCRICR ik weat a

i ndi cat ed that ;a4 ind to
over | appi ng eplltop%g“gﬁ( CXCR3 a}lﬂsq}&tegre 13 lﬂlthe pét%é"g@)gﬂA‘?'fﬁl‘ﬁl ties [0073]
Bi ndi ng af fi ni e3rcenygtionsef wftbsle ‘forrwm% afidpedlerndre mpibyionef e

determ ned by paOX@RSHASHRALLL CRCRY NEIGIaFaMTritdl Ng 1251- and
Eu- | abel ed chenoki nes and Eu-| abel ed CXCR3mAb and Thl chenotaxi s

assays i ncl udi ng. .1 C ing
ooy s oxo B s 1 MR SRCHEM AR on2BRea A i ThOERLR
CXCR3mAb bi ndi wgrcasIEaa]cdﬁﬂ'dcoo:EjlbcEi ah@OXCR3 Bid OER4cxpiessiometcksdeganiasat ed
fromcord bl oog}gﬁgﬁ éﬁ@% \‘:/erpr%krlto@g‘iﬂi pgassays. As described in the

literature, expressi on was observe onIy on Thl cells but not

on Th2 cells as determ ned_ by FACSL,‘@naIC%(s3 Figure 14). Th2 cells
specifically ef@ﬂf‘@ssFé%FrEﬁR‘JﬂW”ﬂ 0 Binding 53y. EREEC!'s WRiendi ng

Assays [00751 Tﬁ@akewpu%@fﬂdt@w&wm@fcmwﬁnﬁ%@%ﬁw pedddcboaBSusWas
det er m ned based on their abili r adi ol abel ed CXCLI O and

CXCL11 bi ndi ng®d"6enfifions SrCEmeAbs. g%?“é?“‘l% If%(CLi%dea*ﬁl&Prai@féﬂ'?d fabl e 1) .

Based on thes erabioﬂdilvfﬁﬂb}sdnuﬁil colmantl ¢nfted IFRIAXINS camRaYICsIaleSwdpuse

g?cimlb_s C\)A(BCII;QS SF%(Z@ a ed%giné Pnzn]; sl'cljrftEvgt%r Les:z}dl'(l:glymda;le_:g'\t?vle% hgghligqge%ril? grteeenlj I zation

[0046] Figure 16 illustrates an '*’I-CXCL11 binding assay. Th1 cells were
incubated in a 96 well plate with '*1-CXCL11 in the absence or presence of various
concentrations CXCRmAbs. Cell bound *I-CXCL11 was separated from free
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radioactivity by an oil column and counted using a gamma counter. ICso values were

calculated using Prizm software. Lead candidates were highlighted in green.

[0047] Figure 17 illustrates Eu-CXCR3mAD binding to Thl cells. Th1 cells were
incubated with increasing concentrations of Eu-CXCR3mAD in the absence or
presence 10-fold excess of uniabeled CXCR3mAb. After incubation (1 hr at RT), cell
bound Eu-CXCR3mAb was separated from free Europium by washing three times

and the plate was read using Vetor2 fluorometer.

[0048] Figure 18 illustrates inhibition of '*I-CXCL11 binding to Thl by
CXCR3mADb hybridoma supernatants. Thl cells were incubated in a 96 well plate
with "**I-CXCL11 in the absence or presence of various CXCRmAD hybridoma
supernatants for 1 hr at RT. Cell bound '*I-ligands were separated from free
radioactivity by an oil column and counted using a gamma counter. Seven hybridoma
supernatants that inhibited CXCL11 binding to Th1 cells were selected for further

development.

[0049] Figure 19 illustrates inhibition of '**I-CXCL10 binding to Th1 by
CXCR3mAD hybridoma supernatants. Thl cells were incubated in a 96 well plate
with 'I-CXCL10 in the absence or presence of various CXCRmAD hybridoma
supernatants for 1 hr at RT. Cell bound '*I-ligands were separated from free
radioactivity by an oil column and counted using a gamma counter. Seven hybridema
supernatants that inhibited CXCL10 binding to Thl ceils were selected for further

development.

[0050] Figure 20 illustrates that Mouse CXCR3mADb does not cross react with rat
Thl cells. FACS analysis was performed to determine reactivity of mouse
CXCR3mAD to polarized rat Thl cells. Only rabbit anti-mouse CXCR3 Ab bound to
rat Thi cells. Mouse anti-human CXCR3Ab did not bind to rat Thi cells. Asa
control, mouse anti-CXCR3mAb binding to human Th1 cells is also shown (bottom
panel).
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[0051] Figure 21 illustrates inhibition Eu-CXCR3mAb by humanized CXCR3Abs.
Th1 cells were incubated in a 96 well plate with Eu-CXCR3mAb in the absence or
presence of various concentrations humanized CXCRmAbs, After incubation (1 hr at
RT), cell bound Eu-CXCR3mADb was separated from free Europium by washing three
times and the plate was read using Vctor2 fluorometer, ICsp values were calculated
using Prizm softwarc. Abl has a heavy chain sequence of humanized anti-CXCR3
V44D7 VH Lead #5 amino acid and a light chain sequence of humanized anti-
CXCR3 V44D7 VK Lead #1 (see Informal Sequence Listing) in an IgG1 backbone.
Ab2 has a heavy chain sequence of humanized anti-CXCR3 V44D7 VH Lead #5 and
a light chain sequence of humanized anti-CXCR3 V44D7 VK Lead #7 (see Informal
Sequence Listing) in an IgG1 backbone. Humanized Ab (IgG4) has a heavy chain
sequence of humanized anti-CXCR3 V44D7 VH Lead #5 and a light chain sequence
of the original mouse anti-CXCR3 V44D7 VK in an IgG4 backbone.

[0052] Figure 22 illustrates inhibition Eu-CXC10 by humanized CXCR3Abs. Thl
cells were incubated in a 96 well plate with Eu-CXCL10 in the absence or presence of
various concentrations humanized CXCRmAbs. After incubation (1 hr at RT), cell
bound Eu-CXCL10 was separated from free Europium by washing three times and the
plate was read using Vetor2 fluorometer. ICsq values were calculated using Prizm

software.

[0053] Figure 23 illustrates inhibition CXCL10-induced Th1 cell chemotaxis by
humanized CXCR3Abs. Chemotaxis assay was performed in a ChemoTx 96-well
plate (Neuro Probe, Inc). Approximately 29 uL of CXCL10 or buffer control was
added to the bottom wells. 25 uL of Thi cell suspension in the absence or presence of
various concentrations of humanized antibodies was added directly on the wells of the
filter. After 2 hr incubation at 37 °C, cells migrated to the bottom wells were

determined by cell titer glo method (Promega).

[0054] Figure 24 illustrates an analysis of Ca™ flux in Th1 cells. Thl cells were

loaded with Fluo-4,AM (Molecular Probes) and stimulated with various mouse

13-



1262 49 0.12 0,13 Ab#5 1119 35 0.13 0. 10 Ab#6 831 172 0.94

WO 2008/094942 PCT/US2008/052356

CXCR3mAb antibodies as indicated. Increase in intracellular Ca™* was determined
FLIPR.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0055] Definitions

[0056] An antibody, as described herein, refers to a full-length (i.e., naturally
occurring or formed by normal immunoglobulin gene fragment recombinatorial
processes) immunoglobulin molecule (e.g., an IgG antibody) or an immunologically
active (i.e., specifically binding) portion of an immunoglobulin molecule, like an

antibody fragment.

f0057] An antibody fragment is a portion of an antibody such as F(ab"),, F(ab)s,
Fab', Fab, Fv, scFv and the like. Regardless of structure, an antibody fragment binds
with the same antigen that is recognized by the intact antibody. The term “antibody
fragment” also includes any synthetic or genetically engineered protein that acts like
an antibody by binding to a specific antigen to form a complex. For example,
antibody fragments include isolated fragments consisting of the variable regions, such
as the “Fv” fragments consisting of the variable regions of the heavy and light chains,
recombinant single chain polypeptide molecules in which light and heavy variable
regions are connected by a peptide linker (“scFv proteins™), and minimal recognition

units consisting of the amino acid residues that mimic the hypervariable region.

[0058] A humanized antibody is a recombinant protein in which the CDRs from an
antibody from one species, e.g., a rodent antibody, are transferred from the heavy and
light variable chains of the rodent antibody into human heavy and light variable
domains or heavy and light variable domains that have been mutagenized to include at
least a portion of the amino acid sequence of the human heavy and light variable
domains (as represented by “percent humanization™). The constant domains of the

antibody molecule may be derived from those of a human antibody.
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[0059] As used herein, “percent humanization” is calculated by determining the
number of framework amino acid differences (i.e., non-CDR difference) between the
humanized domain and the germline domain, subtracting that number from the total
number of amino acids, and then dividing that by the total number of amino acids and

multiplying by 100.

[0060] As used herein, “CDR” means a “complementarity determining region” that
is present in a variable domain of an antibody heavy chain (VH) or a variable domain
of an antibody light chain (VL or VK). Each variablc domain includes three CDRs
which are designated CDR-HI1, CDR-H2, and CDR-H3, for those present in the heavy
chain variable domain, and CDR-L1, CDR-L2, and CDR-L3 for those present in the
light chain variable domain. The Kabat numbering system is used herein. As such,
CDR-HI begins at approximately amino acid 31 (i.e., approximately 9 residues after
the first cysteine residuc), includes approximately 5-7 amino acids, and ends at the
next tyrosine residue. CDR-H2 begins at the fifteenth residue after the end of CDR-
H1, includes approximately 16-19 amino acids, and ends at the next arginine or lysine
residue. CDR-H3 begins at approximately the thirty third amino acid residue after the
end of CDR-H2; includes 3-25 amino acids; and ends at the sequence W-G-X-G,
where X is any amino acid. CDR-L1 begins at approximately residue 24 (i.e.,
following a cysteine residue); includes approximately 10-17 residues; and ends at the
next tyrosine residue. CDR-L2 begins at approximately the sixteenth residue after the
end of CDR-L] and includes approximately 7 residues. CDR-L3 begins at
approximately the thirty third residue after the end of CDR-L2; includes
approximately 7-11 residues and ends at the sequence F-G-X-G, where X is any

amino acid.

[0061] The antigen-binding polypeptides disclosed herein may be conjugated or
fused to a therapeutic agent, which may include radioactive labels, an
immunomodulator, a hormone, a photoactive therapeutic agent, a cytotoxic agent,
which may be a drug or a toxin, and a combination thercof. Drugs may include those
drugs that possess the pharmaceutical property selected from the group consisting of

antimitotic, antikinase, alkylating, antimetabolite, antibiotic, alkaloid, antiangiogenic,
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apoptotic agents and combinations thercof. More specifically, these drugs are
selected from the group consisting of nitrogen mustards, ethylenimine derivatives,
alkyl sulfonates, nitrosoureas, triazenes, folic acid analogs, COX-2 inhibitors,
pyrimidine analogs, purine analogs, antibiotics, enzymes, epipodophyllotoxins,
platinum coordination complexes, vinca alkaloids, substituted ureas, methyl hydrazine
derivatives, adrenocortical suppressants, antagonists, endostatin, taxols,
camptothecins, anthracyclines, taxanes, and their analogs, and a combination thereof,
The toxins encompassed by the present invention may be selected from the group
consisting of ricin, abrin, alpha toxin, saporin, ribonuclease (RNase), e.g., onconase,
DNase 1, Staphylococcal enterotoxin-A, pokeweed antiviral protein, gelonin,

diphtherin toxin, Pseudomonas ¢cxotoxin, and Pseudomonas cndotoxin.

[0062] Immunomodulators may be selected from the group consisting of a cytokine,
a stem cell growth factor, a lymphotoxin, a hematopoictic factor, a colony stimulating
factor (CSF), an interferon (IFN), erythropoietin, thrombopoietin and a combination
thereof, Specifically useful are [ymphotoxins such as tumor necrosis factor (TNF),
hematopoietic factors, such as interleukin (IL), colony stimulating factor, such as
granulocyte-colony stimulating factor (G~-CSF) or granulocyte macrophage-colony
stimulating factor (GM-CSF)), interferon, such as interferons-alpha, -beta, or ~gamma,
and stem cell growth factor, such as designated "S1 factor”. More specifically,
immunomodulators may include IL-1, IL-2, IL-3, IL-6, I1.-10, IL-12, IL-18, IL-21

interferon-gamma, TNF-alpha or a combination thereof.

[0063] The antigen-binding polypeptides disclosed herein may be conjugated or
fused to a diagnostic agent. Diagnostic agents may include photoactive diagnostic
agents or radiolabels having an energy between 60 and 4,000 ke'V, or a non-
radioactive label. The radioactive label is preferably a gamma-, beta-, and positron-
emitting isotope and is selected from the group consisting of ‘2’1, '], 1231, 124, 8y
IBGRe, ISSRe, 62Cu, 64Cu, mIn, G a, nga, 99"'Tc, 94mTc, lSF’ ”C, E3N, [50, By and
combinations thereof. Diagnostic agents may include contrast agents, for example,

such as manganese, iron or gadolinium.
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EXAMPLES

Isolation of murine IgG).k CXCR-3 binding antibody using the hybridoma technology

[0064] BALB/c mice were immunized with CXCR-3 expressing NSO cells. Ina
typical procedure 5X10%cells in 50ul of RIBI adjuvant (Sigma) were injected into rear
footpads (25 ul per pad). Two additional injections in RIBI adjuvant were given at 2
week intervals followed by a final boost in PBS. Three days later mice were
sacrificed, their poplietal lymph nodes were harvested and lymphocytes isolated for
fusion. Lymphocytes were fused with P3X63Ag8.653 plasmacytoma cells at 5:1 ratio
using PEG/DMSO (Sigma) as a fusion agent. After fusion cells were resuspended in
selective HAT media and seeded at 10° cells per weil in 96 well plates. The
supernatants from hybridomas that survived HAT selection were screened by ELISA
for the presence of mouse IgG. The IgG producing hybridomas were identified and
their supernatants were further screened by FACS analysis for antibodies binding to
CXCR3 expressing NSO cells (CXCR3'NSQ). The hybridomas identificd as
positives for CXCR3'NSO cell binding were then screened for differential binding to
CXCR3"™NSO and PC-NSO (vector control) cells in order to identify CXCR3 specific
clones. The CXCR3 specific hybridomas were subcloned twice by limiting dilutions.
Hybridoma subclones were expanded in serum-free medium, the antibodies were
purified on Protein-A column and further characterized in order to pick the lead

candidate.
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Eu- CXCRmMAb saturation binding assay [0077] Binding affinity of nouse
CXCR3 anti bodies to CXCR3 was determ ned by direct saturation binding
assay using Europium | abel ed nouse CXCR3 antibodi es. An exanple of
this assay using one nouse CXCR3mAb is shown in Figure 17. Data from
this study indicated that Eu- CXCR3mAb bi nding to CXCR3 was specific
and saturable with binding affinity of subnanonolar Kd (0.47 nM.
Anti body Specificity [0078] Muse anti body hybridonas (20000) were
screened by a differential screening assay with CXCR3 and CXCR3- NSO
menbr anes usWAguB0EM2secondary anti body (DELFIA). Ant PEHU$2008/0§2355000)
t hat bound to CXCR3+ nenbranes were further tested by FACS using
CXCR37CXCR3" NSO and Thl cells. An exanple for specific binding of
CXCR3mAb t o CXCR3 expressing cells is shown in Figure 3. Species
Cross Reactivity [0079] The parental nouse CXCR3rnAb was tested for
bi ndi ng to pol &umpmetionftraiddy cel | s by FACS. Only rabbit anti-nouse
CXCR3 Ab (positive control) bound to rat Thl cells. The nouse

parental CXCR3naygs|di GneMoki lphmntz&g&@anaﬁxmlah&o%s S0QYLtkiR 6RGHT ©
20. Biological Activit 0080 Bi ndi ng assa XCR3mAb specifically

i b Ced 1951 HHRAGA oS 16 Serns (yerde oAbt of erepe egE sFbniyeed | 4
Due to unavai | ghclficlty Sife- dtrad@@ilrﬁdaghﬁe@m of thdivRal ARh rik iﬁﬁlnslulﬂVHlaﬁ&jVKg
assays. Chcnot axi s hi.bi ted Thl ce i on

rod 2t ed by RS DI B0 08 10 ORI 5 h T PR R R e el
by bi ndi ng and sghiiip. axi S assays. The results of an Eu- CXCRMAb
conpetitive binding assay are shown in Figure 21. The results of the

Eu- CXCL10 bi ndj » .
Thi _chomot axi s Cada e uiiis il T LS Eedgg IRRAASU b Alhie

2008/ 094942 PCTAYSZ0E? BEPBEBu 1S e(Sentonts sty Nasyred 1936 May¥hlusm of t he
CXCR3 receptor 41'.3@&&?@9)5@@%@ MOWEN&@E%&% f996 9@@9@955@04%(1
| Z

activity in inducing ca, nobi atlon in Thi shown i n Figure
24, none of t h&BATIGIZEE Movsorid adYaFﬁvn%’é%%lﬁllecPreé@ﬁne Bl Strygture.
i nduci ng G fl| BXoTEIN ENGINEERING, 1994, Vol.7, pg 805). The primary antibody sequence and 3-

D structure data were utilized to identify key framework residues required to maintain
the binding affinity and specificity. The 3-D structures of nine (9) different Fab and
IgG molecules were analyzed (human and mouse, with or without ligand)., Afier
aligning the mouse anti-CXCR3 V44 VH and VK to the nearest human germline
genes, the amino acid at every position was evaluated for potential influence on
binding and immunogenicity. This information was used to assign a low, moderate,
or high risk value for mutation at each position. In general, only the low and

moderate risk positions were mutated while avoiding the high risk positions.

[0067] The heavy chain was 98% humanized relative to the mouse heavy chain
(excluding CDR’s) after this process. An affinity maturation strategy was then
performed by incorporating tyrosines pair wise at each position in CDR3, including a
Y 115D substitution, which gave on average a 2-fold increase in affinity. The heavy
chain that was used in the 2 lead candidates included 2 additional mutations at
positions 97 and 98 making it 100% human, excluding the CDR’s. Following the
same strategy for the light chain, the VK was aligned to the A14 germline gene and
low and moderate risk positions were mutated. After determining that this germline
gene appears to be rarely expressed in normal humans, the process was repeated using

the L6 germline as template
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[0068] The “Blast for Ig sequences” website sponsored by the NCBI was used to
identify the closest match to the mouse VH and VK region used in the study. The V-
base website at the MRC was used to confirm the human germline sequences.

[0069] Human germiine VH and VK genes were chosen as the best matches to the
mouse sequence VH and VK sequences. For the mouse VH sequence, the human
germline sequence VH3-23 (as designated in V-base) was identified as the best
match: VH3-23 germline
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEQVSAIS
GSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK). For
the mouse VK sequence, the human germline sequence A14 and L6 (as designated in
V-basc) were identified as the best matches: L6 Germline
(EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASN
RATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWP); and Al14
Germline
(DVVMTQSPAFLSVTPGEKVTITCQASEGIGNYLYWYQQKPDQAPKLLIKYAS
QSISGVPSRFSGSGSGTDFTFTISSLEAEDAATYYCQQGNKHP),

Cloning and Sequencing of Murine anti-CXCR3 VH and VK domains from
Hybridoma Cell Lines

[0070] Hybridoma cells were pelleted,washed 3X with PBS and RNA extracted
using Trizol reagent (Invitrogen, Cat. No. 15596-026) following the manufacturers
protocol. Total RNA was converted to cDNA using a 5° RACE kit (Rapid
Amplification of cDNA Ends, Invitrogen, Cat. No. 18374-058)following the
manufacturers protocol. Briefly, RNA was ligated to random hexamer primer,
Random N6, and 1* strand ¢cDNA generated using superscript Il RNAase H negative
reverse transcriptase. The cDNA was purified using a GlassMax spin cartridge
provided with the kit and then rcacted with TdT (terminal deoxynucleotidyl
transferase) in the presence of dCTP to append the cDNA with C basepairs at the
5’end. The dC-tailed cDNA was PCR amplified using an anchor primer specific for
the dC tail and a gene specific primer that hybridizes to highly conserved DNA
sequence in the mouse constant heavy 1 (CHI) for VH and constant kappa (CK) for
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VK. The resulting PCR. product was analyzed by gel electrophoresis for correct size
corresponding to intact VH or VK domain then purified and ligated in to a Topo TA
vector (Invitrogen Cat. No. 45-0071) following manufacturers protocol. After
transformation in to bacteria DNA was prepared from clones containing correct size
insert and the DNA sequence determined using a Big Dye terminator sequencing
reaction mix (Applied Biosystems, Part No. 4336699) and a 3700 ABI/Prism DNA

analyzer following manufacturers protocol.

Humanizing Murine anti-CXCR3 Antibodies

[0071] First, a single lead murine anti-CXCR3 antibody, V44D7, was identified
bascd on binding data and sequence data generated as described above. The amino
acid sequence of the VH and VK domains from this antibody were aligned to all
known human germline VH and VK domains using currently available public
databases (i.e., Blast for IgG at the NCBI and V-base at the MRC). By focusing on
alignment within the framework regions a highly homologous human germline VH
domain, VH3-23, and 2 different human germline VK domains, Al4 and L6, were
identified. At those positions in the framework where the mouse sequence differed
from the human germline, an iterative process was used to convert or mutate the
mouse framework so it matched the corresponding human germline framework. In
addition, certain residues in CDR3 of both the VH and VK were mutated by
replacement with tyrosine (i.e., affinity matured) to potentially help compensate for
any losses in affinity due to the framework residues changes. The affinity matured
and humanized mouse VH and VK domains were generated by a polymerase chain
reaction process using a panel of overlapping synthetic DNA oligonucleotides. As
part of the synthetic gene design process a codon optimization strategy was used, that
is to say the triplet code for cach amino acid that is preferentially utilized by
mammalian cells for gene expression was incorporated at each position, The
synthetic VH and VK domains were cloned in to specialized mammalian expression
vectors that allowed the corresponding domains to be expressed in the context of a
fully human IgG1, G4 or Kappa antibody backbone. Small-scale production of the

humanized antibodies was achieved by co-tranfection of an IgG1 or G4 construct with
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Ab2 H5K7 0.35 1.82 0.28 100 94 Humani zed Ab3 H51 C2 125 1.86 N.D. 100
100

WO 2008/094942 PCT/US2008/0652356

the Kappa construct in to 293F cells with lipofectamine (Invitrogen) following
manufactures protocol. Supematants from the transient transfections were passed
through Protein A or G resin and the IgG purified to homogeneity for testing in cell

based assays.

Epitope competition studies

[0072] Various commercial CXR3mAbs were tested in a competitive binding assay
using Europium (Eu) labeled -mouse CXCR3mAb. CXCR3mAbs from various
commercial sources inhibited Eu-CXCR3mADb binding to CXCR3. This data
indicated that mouse CXCR3mAb and commercial antibodies bind to overlapping
epitopes on CXCR3 (Figure 13).

Antibody Affinities

[0073] Binding affinity and activity of mouse and humanized CXCR3mAbs were
determined by various competitive binding assays using '2’I- and Eu-labeled
chemokines and Eu-labeted CXCR3mAD and Th1 chemotaxis assays including: '*’I-
CXCL10 binding assay; '*1-CXCL11 binding assay; Eu-CXCL10 binding assay; Thl

chemotaxis assay; and Eu-mouse CXCR3mAb binding assay.
Thli cells

[0074] Primary Thl cells generated from cord blood were used for all binding
assays. As described in the literature, CXCR3 expression was observed only on Thl
cells but not on Th2 cells as determined by FACS analysis (Figure 14). Th2 cells
specifically expressed CCR4.
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P1.CXCL10 and '®I-CXCL11 Binding Assays

[0075] The binding affinity of mouse CXCR3mAb antibadics was determined based
on their ability to inhibit radiolabeled CXCL10 and CXCL11 binding to Th1 cells
(Figures 15, 16, 18, and 19 and Table 1). Based on these binding studies and the
chemotaxis assay, three mouse CXCRmADs were selected for further study.

Table 1. Characterization of Anti-CXCR3 mAbs

Bindingte Inhibition of IP-48-  Displacement of Displacement of 9.

Thtcells, induced Thichemo "P[3#-10 binding to  :-Tac binding to Th1

FACS taxis, Cs {ng/ml} Thi cells {iCs, nM}  celis by {ICs, nM)
G2 a 402 N/A NIA NIA
AbLiH 1488 123 9,38 0.44
Ab#2 1245 575 0.41 0.47
ADb#3 681 N/A 26 L
Ab#d 1282 44 042 813
Ab#S 1144 35 613 010
Ab#6 831 172 0.04 .76
Ab#T 4,20 N/A NIA -
Ab#B 1086 264 G.68 3L.57
Abia 1348 38 8.20 0.14
Ab#10 66.54 N/A NIA =
Ab#it 4.8¢ N/A -
Ab#12 B7T7 NIA NIA -
R&D mAb ND 351 B.61 0.8

Ab#1 - 5D4A; Ab#2 — BASA; Ab#3 — 19G2; Ab#4 — V36E3SA; Ab#5 —~ V44DTA,
[0076] Ab#6 —37B5SA; Ab#7 — 21A4A; Ab#8 ~ VI5F4A; Ab#9 — V3G6A; Ab#10
—~23E12A; Ab#11 - 35C4; Ab#12 — 39E10.
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100 Hurmani zed Ab6 H5K5 0.42 0.65 N.D. 100 100 ND. = not determ ned
[0083] In Table 2, Abl has a heavy chain sequence of humani zed
anti - CXCR3 V44D7 VH Lead #5 am no acid and a |light chain sequence of
humani zed anti CXCR3 V44D7 VK Lead #1 (see Informal Sequence Listing)
in an 1gGl backbone. Ab2 has a heavy chain sequence of humani zed
anti - CXCR3 V44D7 VH Lead #5 and a |light chain sequence of hunani zed
anti - CXCR3 V44D7 VK Lead #7 (see Informal Sequence Listing) in an

| gG1 backbone. Ab3 has a heavy chai n sequence of humani zed anti- CXCR3
V44D7 VH LeaVWOoz®s88HP430 acid and a |ight chain sequenc@CHPS2Hess3fezed
anti - CXCR3 V44D7 VK Lead #2 (see Informal Sequence Listing) in an

| gGL backbone. Ab4 has a heavy chai n sequence of humani zed anti - CXCR3
V44D7 VH Lead #5 and a |ight chain sequence of humani zed anti- CXCR3
V44D7 VK Lead #3 (see Infornal Sequence Listing) in an 1gGL backbone.
Ab5 has a heav\EueBeiRmAsptugiion hessani zed anti - CXCR3 Vv44D7 VH Lead
#5 am no acid and a Ilght

[0077] Binding affinity of mouse CXCR3 antibodics to CXCR3 was determined by

direct saturation binding assay using Europium labeled mouse CXCR3 antibodies.
An example of this assay using one mouse CXCR3mADb is shown in Figure 17. Data
from this study indicated that Eu-CXCR3mAb binding to CXCR3 was specific and
saturable with binding affinity of subnanomolar Kd (0.47 nM).

Antibody Specificity

[0078] Mouse antibody hybridomas (20000) were screened by a differential
screening assay with CXCR3" and CXCR3-NSO membranes using a Eu-secondary
antibody (DELFIA). Antibodies (~2000) that bound to CXCR3" membranes were
further tested by FACS using CXCR3/CXCR3 NSO and Thl cells, An example for
specific binding of CXCR3mAD to CXCR3 expressing cells is shown in Figure 3.

Species Cross Reactivity

[0079] The parental mouse CXCR3mAD was tested for binding to polarized rat Thl
cells by FACS. Only rabbit anti-mouse CXCR3 Ab (positive control) bound to rat
Thl cells. The mouse parental CXCR3mADb did not bind to rat Thl cells as shown in
Figure 20.

Biological Activity

[0080] Binding assay: CXCR3mAb specifically inhibited 1251-labeled IP-10 and —I-
Tac binding to primary Th1 cells. Due to unavailability of labeled Mig, it was not
tested in binding assays. Chemotaxis assay: CXCR3mADb inhibited Th1 cell migration
mediated by CXCR3 chemokines,

[0081] Humanized antibodies were tested by binding and chemotaxis assays. The
results of an Eu-CXCRmAD competitive binding assay are shown in Figure 21. The
results of the Eu-CXCL10 binding assay are shown in Figure 22. The results of the

Thi chemotaxis assay are shown in Figure 23.
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chai n sequence of humani zed anti-CXCR3 V44D7 VK Lead #4 (see Informa
Sequence Listing) in an 1gGlL backbone. Ab6 has a heavy chai n sequence
of humani zed anti-CXCR3 V44D7 VH Lead #5 and a |ight chain sequence
of humani zed anti-CXCR3 V44D7 VK Lead #5 (see Infornmal Sequence
Listing) in an 1gGlL backbone. WHAT IS CLAIMED I'S: 1. An

ant i gen-bi ndi ng pol ypeptide that binds specifically to CXCR3,
conprising: (a)a humani zed anti body heavy chain variabl e region
conprising: (1) a CDR-HL conprising the ami no acid sequence: NYAMS;
(2) a CDR- H2VeaNpPH&Rng the ami no aci d sequence: TI SSEIHNPYEPRSICKG,
and (3) a CDR-H3 conprising the am no acid sequence:

HGAPMITVI TYAPYYF{ D, Y} Y; and (b)a humani zed anti body |ight chain

vari abl e region conprising: (1) a CDR L1 conprising the am no acid
sequence: RASSHda¥MXtibdda Yesid EDbdnRmG@ Me(XXiR3Gedeptor am no aci d
sequence: YTSNLAP; and (3) a CDR- L3 conprising the amno acid

sequence. QJ:TT(%X]T Mouse CXCR3mAbs were tested for agonistic activity in inducing ca

mobilization in Thl cells. As shown in Figure 24, none of the antibodies s showed

any agonistic activity in inducing Ca*" flux.

Table 2. ICsy Values of Different Humanized Antibodies As Determined From
Binding and Chemotaxis Assays

Binding Assay, ICs
Antibody ID (nM) Chemotaxis Percent Humanization
Eu-TP-10 | Eu-V44 o@D H L
Mouse anti-
CXCR3 v44D7 0.14 0.29 0.09 88 79
Humanized
Abl H5K1 0.8 2.6 0.31 100 96
Humanized
ADb2 H5K7 0.35 1.82 0.28 100 94
Humanized
ADb3 H5K2 1.25 1.86 N.D. 100 100
Humanized
Ab4 H5K3 (.38 0.56 N.D. 100 100
Humanized
AbS H5K4 0.69 1.49 N.D. 100 100
Humanized
Ab6 H5K5 0.42 0.65 N.D. 100 100

N.D. = not determined

[0083] In Table 2, Abl has a heavy chain sequence of humanized anti-CXCR3
V44D7 VH Lead #5 amino acid and a light chain sequence of humanized anti-
CXCR3 V44D7 VK Lead #1 (sce Informal Sequence Listing) in an IgG1 backbone.
Ab2 has a heavy chain sequence of humanized anti-CXCR3 V44D7 VH Lead #5 and
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2. The pol ypeptide of claim1l1l, wherein CDR-H3 conprises the am no acid
sequence: HGAPMITVI TYAPYYFYY, 3. The pol ypeptide of claim1l1, wherein
CDR-H3 conprises the am no acid sequence: HGAPMITVI TYAPYYFDY. 4. The
pol ypeptide of claim1l1, wherein: (1) the CDR-Hl consists of the am no
aci d sequence: NYMAS; (2) the CDR-H2 consists of the am no acid
sequence: T1SSO00YTYYPDSLKG (3) the CDR-H3 consists of the am no
aci d sequence: HGAPMII VI TYAPYYND, Y}Y; (4) the CDR-L1 consists of the
am no aci d sequence: RASSSVKYMY; (5) the CDR-L2 consists of the am no
aci d sequencO20pFEMMAP; and (6) the CDR-L3 consi sts oPCT/H$20@4528% aci d
sequence: QQFTTSPYT. 5. The pol ypeptide of any of clainms 1, 2
or 4, wherein the CDR-H3 consists of the am no acid sequence:
HGAPMTTVI TYAPYYFYY.

a light chain sequence of humanized anti-CXCR3 V44D7 VK Lead #7 (see Informal

Sequence Listing) in an IgG1 backbone. Ab3 has a heavy chain sequence of
humanized anti-CXCR3 V44D7 VH Lead #5 amino acid and a light chain sequence
of humanized anti-CXCR3 V44D7 VK Lead #2 (see Informal Sequence Listing) in an
IgG1 backbone. Ab4 has a heavy chain sequence of humanized anti-CXCR3 V44D7
VH Lead #35 and a light chain sequence of humanized anti-CXCR3 V44D7 VK Lead
#3 (see Informal Sequence Listing) in an IgG1 backbone. Ab5 has a heavy chain
sequence of humanized anti-CXCR3 V44D7 VH Lead #5 amino acid and a light
chain sequence of humanized anti-CXCR3 V44D7 VK Lead #4 (see Informal
Sequence Listing) in an IgG1 backbone. Ab6 has a heavy chain sequence of
humanized anti-CXCR3 V44D7 VH Lcad #5 and a light chain sequence of humanized
anti-CXCR3 V44D7 VK Lead #5 (see Informal Sequence Listing) in an TgG1

backbone.
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6. A humani zed anti gen-bi ndi ng pol ypeptide that binds specifically to
CXCR3, wherein the humani zed anti body conprises a heavy chain

vari able region and a light chain variable region, wherein the heavy
chain variabl e region conprises the am no acid sequence:

EV(M @ L{V, L} ESGCE.V{ K, @ PGGSL{ K, R} LSCAASGFTFSNYAMBWRQY T, A} P {E, G }
K{R G LEW {A S} TISSGEGYTYYPDSLKGRFTI SRDN {A, S } KNTL {F, Y}LQV

{S, N} SLR{S, A} EDTAVYYC {V, A} {R, K} HGAPMITVI TYAPYYF D. Y1 YWGQGITI L,

VI TVSS. 7. The pol ypeptide of claim®6, wherein the humani zed
anti body heavy chain variable region conprises the amno acid
sequence: EVQ.LESOGGE VQPGGSLRLSCAASGFTFSNYAVBWRQAPKGLEW/STI SSGGEGY
TYYPDSLKGRETI SRDNSKI\FI‘LYL SLRAEDTAVYYCAKHGAPMI TVI TYAPYY
FYYV\GQGTTV\WE‘S;[‘ CLAIMBD I3 hyunani zed anti gen- bi ndi ng pol ypeptide that
bi nds specifically to CXCR3, wherein the hurranl zed anti body | | ght

chain vari abl e regl n co m.n

(1IN L, METRPRR FgaT ndce mpvrep e R h e opely BLRERR K (A V) T
S T T e 05
(Y} {T.S} {L, F} TR {!ﬁi“ﬁa‘}ﬁf‘ﬂ“‘%ﬁi%ﬂw{é’ﬁ?ﬂ% rel%"“%‘&{"’d\jg"% OFTT f
S. Y} PYTFGOGTKLEI | CR (D %Cﬂhﬁlmmmmwinﬁacdlsaqqu wherein the
humani zed anti body |i ght Challr?AMfé“ abl e region conprises the am no
aci d sequence:

El VLTQSPATL SL SL GERATL SCRASSSAVERRAY RARRIinoRriiSRI e
PARFSGSGSGTDFTLTI SSI\/EAEDFAVYﬁ%E@ﬁS%ﬁm@gI | CR 10. The
pol ypeptide of claim8 wherein the humani zed antibody |ight chain
vari abl e region conprisé® theCERitHsomesspedesprupnasid sequence!
ENVLTQSPAFLSVTPGEKVTI TCRASSSY#HXMATK ORADRQARKD W) VY IradNL APG

VPSRFSGSGSG\DYTFTI SSLEAEDAATYY!
pol ypepti de of any (g} gf"ﬁﬁmfg%ﬁoM‘fhﬁ’ntvﬁréalﬁgﬁ%}?i’ecﬁﬁpﬂﬂng s

sel ected fromthe gr oup(t)onsaGJDRﬂg cohprigartamiradyidyejuesal e, a Fab
fragnent, a Fab' fragnent, f}%‘%@%ﬁ“ ragrrent and an scFv nol ecul e.
12. The pol ypeptide of cl ai ein the polypeptide is an

ant i body nol ecul e. (2)13. a ThR-Lpcbypspiiteandfo scidatquek®; wherein t he
anti body molecule is a chinmegt ihody conprising a human heavy

chai n constant region and a hunan I'i ght chain constant region.
(3) aCDR-L3 comprising the amino acid sequence:

QQFTTSPYT.

2. The polypeptide of claim 1, wherein CDR-H3 comprises the amino acid
sequence; HGAPMTTVITYAPYYFYY,

3. The polypeptide of claim 1, wherein CDR-H3 comprises the amino acid
sequence: HGAPMTTVITYAPYYFDY,

4, The polypeptide of claim 1, wherein:

(D the CDR-H1 consists of the amino acid sequence: NYMAS;

(2)  the CDR-H2 consists of the amino acid sequence:
TISSGGGYTYYPDSLKG;

(3)  the CDR-H3 consists of the amino acid sequence:
HGAPMTTVITYAPYYF{D,Y}Y;

(4)  the CDR-LI consists of the amino acid sequence: RASSSVKYMY;

(5)  the CDR-L2 consists of the amino acid sequence: YTSNLAP; and

(6)  the CDR-L3 consists of the amino acid sequence: QQFTTSPYT.
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14. The pol ypeptide of claim 12 or 13, wherein the antibody is an 1gG

nol ecule (e.g., a IgGl or an 1g04 nol ecul e). 15. The
pol ypeptide of claim1ll, wherein the polypeptide is an soFiv
nol ecul e. 16. The pol ypeptide of claim 15, wherein the scFv has

a fornmula selected fromthe group consisting of NH2-L-VH X- VK- COOH
and NH2-L-VK-X-VH COOH, wherein L is a | eader sequence; VII is the
humani zed anti body heavy chain variable region; Xis a |inking

pol ypeptide; and VK is the humani zed anti body |ight chain variable
regi on. 17. The pol ypepti de of any one of clains 1-16,
conjugated to a therapeutic or diagnostic agent. 18. The

pol ypeptide of .claigm 17, wherein the.therapeutic, age IS sel ected
from the group>tons PPH&mﬁ% %%@{ﬁ%&?ﬁzaggﬁ%?w %ﬂ%ﬁﬁ%ﬁ@fPVEmw bel
an i nmunondelathiad aiid sequdnes: MONPMETVIEVAYWEFY®N ol i gonucl eoti de, a

phot oacti ve therapeutic agent, or a conbination thereof. 19.
The pol ypept i dg of ghahmiAB et sdfestR eROGds peagRAly th Exerbect ed
fromthe group consis??ng p?nggfédfga%gﬁee | abel Saﬁpﬂ%t%&ctive’

di agnost i cWhsiimihe ymanized aniibediramprisennbeamychagontableseaion s ligkiehanct i ve

| abel . varia@Pregibh SyHRRIMRER I FhaRivadible 180h Bhphiedindtmbnk8d Wherein
t he pol ypeptide I's an antagoni st of CXCR3.
sequence:;

EV{M,Q}L{V,L}ESGGGLV{K,Q}PGGSL{K,R}LSCAASGFTFSNYAMSWVRQ{T,A}P
{B,G)K{R,G}LEWV{A,S} TISSGGGYTYYPDSLKGRFTISRDN{A,S}KNTL{F,Y}LQM
{S,N}SLR{S,A}EDTAVYYC{V,A}{R,K}HGAPMTTVITYAPYYF{D,Y}YWGQGTT{L,
V}ITVSS.

7. The polypeptide of claim 6, wherein the humanized antibody heavy chain
variable region comprises the amino acid sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPKGLEWYVSTISSGGGY
TYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMTTVITYAPYY
EYYWGQGTTVTVSS,

8. A humanized antigen-binding polypeptide that binds specifically to CXCR3,

wherein the humanized antibody light chain variable region comprises the amino acid
sequence;
{E.D}{IN,V}V{L,M}TQSPA{T,F,I}{L,M}S{L,A,V}{8,THL.P}GE{R K} {A,V}T{L,M,I
}{S,T,N}CRASSSVKYMYWYQQK{S,P}{G.D}{QA}{AS}P{R,K}L{L,W{Y K} YTS
NLAPG{I,V}P{A,S}RFSGSGSG{T,N}{D,S}{F,Y}{T,SHL,F}TISS{M,L}E{A,G,P}ED{
FAA{VT}YYC{Q.Y}OFTT{S. Y\PYTFGGGTKLEIKR.

9. The polypeptide of claim & wherein the humanized antibody light chain
variable region comprises the amino acid sequence:
EIVLTQSPATLSLSLGERATLSCRASSSVKYMYWYQQKSGQAPRLLIYYTSNLAPGI
PARFSGSGSGTDFTLTISSMEAEDFAVYYCQOFTTSPYTFGGGTKLEIKR.

10.  The polypeptide of claim 8 wherein the humanized antibody light chain
variable region comprises the amino acid sequence:
ENVLTQSPAFLSVTPGEKVTITCRASSSVKYMYWYQQKPDQAPKLWIYYTSNLAPG
VPSRFSGSGSGNDYTFTISSLEAEDAATYYCOQQFTTSPYTFGGGTKLEIKR.
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21. The pol ypeptide of any one of clainms 1-20, wherein the

pol ypeptide is not an agoni st of CXCRS. 22. The pol ypepti de of
any one of clains 1-21, wherein the pol ypeptide binds to CXCR3 with
an affinity constant of at |east about 106M 1 (preferably at |east
about 107M 1, nore preferably at |east about 105M 1, even nore

preferably at |east about 109M 1). 23. A pharmaceuti cal
conposition conprising any of the polypeptides of clainms 1-22 and a
carrier. 24. The pharmaceuti cal conposition of claim 23,

further conprising an additional therapeutic or diagnostic agent.
25. The conposition of claim23 or 24 for use as a nedi canent.
26. The use of the conposition of claim?23 or 24 in the manufacture

of a nmedi camentif orThempelypentide ofany ofslaings bifh 9ereindte palypentifle isselectedr v

di sease or g5RRd ok Ponsisting of an ZxfibodIELI1ASR, {fab RGO APAidabatht @f claim
23 or 24 in the manufacture of a medi canent for the treatnent or

di agnosi s Hrb airagmenbrad ef sEuglegle condi ti on. 28. The use of
the conposition of claim23 or 24 in the nmanufacture of a nedi canment
for the treat méht JFfhegolypertide of cifm &1, whkteigriteerpolydésidasen entibedyndi t i on.
29. The usg of .any one of clains 26-28, wherein the disease or
condition 1s selected fromthe group consisting of autoi nmune di sease
(e.qg., lupus), inflammtory bowel disease (IBD), chronic opstructive
pul monary di sedde (?Bemypepiﬁ% frf\rﬁfam%(“@?r&n,th%% POl eR ers) |

nul tipl e seligddgshBprisiiganaphaiavy @hRebis@Rt re@ind ahuBel Mhtichayeisamm
injury, Crohn's disease, psoriasis, |eukema, or |ynphoma (e.g.,
chroni c | yf#fibcytic | eukenmia (CLL)). 30. A pol ynucl eoti de
encodi ng any of the polypeptides of clains 1-22. 31. A

pol ynucl eot i de 14nccthiemglypentiss sfistapr i Her 13owpsrainsthpgntihodnintimigGarpleswie i body

heavy ChaL@'éYggﬁ@m‘gnbﬁk/l;@%°ﬁwri sing: (1) a CDR-Hl conprising the

am no aci equence:

15.  The polypeptide of claim 11, wherein the polypeptide is an scFv molecule.

16.  The polypeptide of claim 15, wherein the scFv has a formula selected from
the group consisting of NHz-L-VH-X-VK-COOH and NH;-L-VK-X-VH-COOH; wherein L
is a leader sequence; VH is the humanized antibody heavy chain variable region; X is a

linking polypeptide; and VK is the humanized antibody light chain variable region.

17. The polypeptide of any one of claims 1-16, conjugated to a therapeutic or

diagnostic agent.

18.  The polypeptide of claim 17, wherein the therapeutic agent is selected from
the group consisting of a cytotoxic agent, a radioactive label, an immunomodulator, a
hormone, an enzyme, an oligonucleotide, a photoactive therapeutic agent, or a combination

thereof.

19.  The polypeptide of claim 18, wherein the diagnostic agent is selected from
the group consisting of a radicactive label, a photoactive diagnostic agent, an ultrasound-

enhancing agent, or a non-radioactive label.

20.  The polypeptide of any one of claims 1-19, wherein the polypeptide is an
antagonist of CXCR3.

-28 -



(2) a CDR-H2 conprising the amino acid sequence: TI SSGGGYTYYPDSLKG,
and (3) a CDR-H3 conprising the am no aci d sequence:
HGAPMITVI TYAPYYF{ D, Y} Y. 32. A pol ynucl eoti de encoding a pol ypeptide
conprising a humani zed antibody heavy chain variable region
conprising the am no acid sequence: EV

{M Q@ L{V, L} ESGGGELV{ K, @} PGGSL{ K, R} LSCAASG , | F SNYAMBW/RQ {T, A} P
{E, GK{R G LEW{A, S } TI SSGGGYTYYPDSLKGRFTI SRDN {A, S } KNTL{F, Y} LQM
{S,N SLR{S, A} EDTAVYYC {V, A} {R K} HGAPM TVI TYAPYYF{ D, Y} YWBQGTT{ L,
V} TVSS. 33. The pol ynucl eotide of claim 32, wherein the humani zed
anti body heavy chain variable region conprises the amno acid
sequence: EVQLLESGGGEV GGSLRLSCAASGFTFSNYAI\/B PKALEW/STI, SSGEGY
TYYPDSLKGRFTI s%bNSKWLPgLP P\&%RT‘%PA theppppptide is not an

FYYWGQGTTW@MﬁaofeXCA3poIynucleot|de encodlng a pol ypeptide conprising
a humani zed antibody Iight chain variable region conprising: (1) a

COR L1 conpri shhg tHg g@ﬁ’gé}a‘ﬁd@&‘aﬁy SRBHRE Ag%ﬁ?f/mwayﬂe@de%m% L2

conpri si ng the“ani no sequence:
CXCR3 with an affinity constant of at least about 10°M™ (preferably at least about 10'M",

more preferably at least about 10 M, even more preferably at least about 10°M™).

23. A pharmacentical composition comprising any of the polypeptides of claims

1-22 and a carrier.

24.  The pharmaceutical composition of ¢laim 23, further comprising an

additional therapeutic or diagnostic agent.
25.  The composition of claim 23 or 24 for use as a medicament,

26.  The use of the composition of claim 23 or 24 in the manufacture of a

medicament for the treatment or diagnosis of an inflammatory disease or condition.

27.  The use of the composition of claim 23 or 24 in the manufacture of a

medicament for the treatment or diagnosis of an immune disease or condition.

28.  The use of the composition of claim 23 or 24 in the manufacture of a

medicament for the treatment or diagnosis of a malignant disease or condition.

29,  The use of any one of claims 26-28, wherein the disease or condition is
selected from the group consisting of autoimmune disease (e.g., lupus), inflammatory bowel
disease (IBD), chronic obstructive pulmonary disease (COPD), arthritis (e.g., rheumatoid
arthritis), multiple sclerosis, transplant rejection, central nervous system injury, Crohn’s

disease, psoriasis, leukemia, or lymphoma (e.g., chronic lymphocytic leukemia (CLL)).
30. A polynucleotide encoding any of the polypeptides of claims 1-22.

31. A polynucleotide encoding a polypeptide comprising a humanized antibody
heavy chain variable fegion comprising:

(1) a CDR-H1 comprising the amino acid sequence: NYAMS;

(2) a CDR-H2 comprising the amino acid sequence: TISSGGGYTYYPDSLKG; and
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(3) a CDR-L3 conprising the am no aci d sequence: QQFTTSPYT. 35.A

pol ynucl eoti de encodi ng a pol ypeptide conprising a humani zed anti body
| i ght chain variable region conprising the am no acid sequence: {E, D}
{I, NVIV{L, MTQSPA{T,F, I} {LLMS{L AV} {ST} {L,P} &ERK}
{AVIT{L,M1 } {S, T, N} CRASSSVI CYMYWQXK{S, P} {G D} {QA.}

{A SIP{R K}L{L, WI{Y,K}YTS NLAPG{ |, V} P { A S} RFSGSGSG{ T, N} {D, S} {F,VY}
{T,S} {L,F}TISS {ML}E{A, GP }ED[ F, AAA{V, T} YYZ O Y}OFTT{S

Y} PYTFGGGTKLM CR. 36. The pol ynucl eoti de of claim 35, wherein the
humani zed anti body |ight chain variable region conprises the am no
aci d sequence:

El VLTQSPATLSLSL GERATL SCRASSSVKYMYWYQOKSGQAPRLLI YYTSNLAPG
PARFSGSGSGTDFTI(P12$SNERE SRaRnsre iy eminem et SeSEEsPRLEl KR 37. The

pol ynucl eoGdeMITvVITeAPY BB(D, wher ei n t he hunani zed anti body |i ght
chain variable region conprises the am no acid sequence: - 30 -

VPSRFSCSGSCNDYTET! P B AL LI PR ch miyy eligedgribody

r econbi nankeapothpimyetiabletregien eonppisingihagmino pridieareate: sequence operabl y

l'inked to gpyMeLINEERIYELEHEOIBERS (RIR)E5EA RBGRESRKAMSWVRQ{T,A}P
{E,G}K{R,G}LEWV{A,S}TISSGGGYTYYPDSLKGRFTISRDN{A,S}KNTL{F,Y}LQM
{S,N}SLR{S,A}EDTAVYYC{V,A}{R K}HGAPMTTVITYAPYYF{D.YIYWGQGTTIL,
VITVSS.

33.  The polynucleotide of claim 32, wherein the humanized antibody heavy
chain variable region comprises the amino acid sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPKGLEWVSTISSGGGY
TYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMTTVITYAPYY
EYYWGQGTTVTVSS,

34, A polynucleotide encoding a polypeptide comprising a humanized antibody
light chain variable region comprising:

(1) a CDR-L1 comprising the amino acid sequence: RASSSVKYMY;

(2) a CDR-L2 comprising the amino acid sequence; YTSNLAP; and

(3) a CDR-L3 comprising the amino acid sequence: QQFTTSPYT.

35. A polynucleotide encoding a polypeptide comprising 2 humanized antibody
light chain variable region comprising the amino acid sequence:
{E,DHLN,V}V{LM}TQSPA{T,F,I}{L M} S{L,A,V}{8,THL,PYGE{R, K} {A,V}T{L,M,I
}{8,T.N}CRASSSVKYMYWYQQK{S,P}{G.D}{Q,A} {A,S}P{R.K}L{L,WI{YK}YTS
NLAPG{LV}P{A,SIRFSGSGSG{T,N}{D,S}{F, Y} {T,8}{L,F} TISS{M,L}E{A,G,P}ED{
FAYA{V,T}YYC{Q.YIQFTT{S,YIPYTFGGGTKLEIKR,

36.  The polynucleotide of claim 35, wherein the humanized antibody light chain
variable region comprises the amino acid sequence:
EIVLTQSPATLSLSLGERATLSCRASSSVKYMYWYQQKSGQAPRLLIYYTSNLAPGI
PARFSGSGSGTDFTLTISSMEAEDFAVYYCQOQFTTSPYTFGGGTKLEIKR.

37.  The polynucleotide of claim 35, wherein the humanized antibody light chain

variable region comprises the amino acid sequence:
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39. An i sol ated cel

chai h var | BVETQERRAVECE

transfornmed with the pol ynucl eoti de of claim 38.
40. A met hod of producing the polypeptide encoded by the reconbi nant
pol ynucl eoti de of cl ai m 38,
cell transfornmed with the reconbi nant pol ynucl eotide to express the
encoded pol ypepti de;
41. A humani zed anti body heavy chain variable region conprising: (1) a
CDR-H1 conprising the am no acid sequence: {N, S, Y} YAMS, (2) a CDR-H2
conprising the am no acid sequence: {T,A Y}I{S, Y}
{S,GT,1/}{G S}{G Y}HF,S, Y} TYY{P,AIDS {L,Y,V}KG and (3) a CDR H3
conprising the am no acid sequence: {H Y}{G Y}

and b)

the nmethod conprising: a) culturing a

recovering the polypeptide so expressed.

PYYEYY. 42. The hunanlzed ant i body heav
gf%\l_ LAP

KY T HCRASSS UMY HgQRRRQARKRY TR

sequence: WSES@%E@@%BE&M@?EMPMMW&EWSLT
AY 1 { SVYLSGT, WV

{L\C;L é}le{CEL EX:E-[I;T %&%?&@”W&W? PP TIVER Pyvry

YWGQGT TVT\I88ed #3nyefitrmmimzdetidenf blaihy 3€avy chain variabl e region

conpri si ng:
39.

40.

Y} {G S}

An isolated cell transformed with the polynucleotide of claim 38.

A method of producing the polypeptide encoded by the recombinant

polynucleotide of claim 38, the method comprising;

41.

42,

a)

b)

culturing a cell transformed with the recombinant polynucleotide to

express the encoded polypeptide; and

recovering the polypeptide so expressed.

A humanized antibody heavy chain variable region comprising:

ey

@

@)

a CDR-H1 comprising the amino acid sequence:
{N,S,Y}YAMS;

a CDR-H2 comprising the amino acid sequence:
{T,A,Y}I{S,Y}{S,GT,Y}H{G,S}{GY}G{FS,Y}ITYY{P,A}DS
{L,Y,V}KG; and

a CDR-H3 comprising the amino acid sequence:

{H, Y G, YHA,YIPM{T,YIT{V,Y}HTY{A Y}PYYFYY.

The humanized antibody heavy chain variable region of claim 41, comprising

the amino acid sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFS{N.3, Y} YAMSWVRQAPGKGLEWVS{T,
AYM{S Y}{S.GT.Y}{G.SH{G YIG{ES YITYY{P A}DS{L.Y.VIKGRFTISRDNSKNT

LYLQMNSLRAEDTAVY YCAK {H.Y}{G.Y}{AYYPM{T.Y}T{V.YHTY{A YIPYYFY
YWGQGTTVTVSS,

43,

A humanized antibody heavy chain variable region comprising:

M
@

€Y

a CDR-H1 comprising the amino acid sequence: NYAIS;

a CDR-H2 comprising the amino acid sequence:
TYSSGGVYTYYRDSLKG; and

a CDR-H3 comprising the amino acid sequence:
HGAAMTTVITYAPFYFYY.
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(I')a CDR-H1 conprising the ami no acid sequence: NYAI'S, (2) a CDR-H2
conprising the am no acid sequence: TYSSGGVYTYYRDSLKG and (3) a
CDR-H3 conprising the am no acid sequence: HGAAMITVI TYAPFYFYY. - 31 -
44. The hurmani zed anti body heavy chain variable region of claim43,
conprising the am no aci d sequence:

EVQLLESGGAE. VQPGGSLRLSCAASGFTFSNYAI SWRQAPCGKGLEW/STYSSGGV
YTYYRDSLKGRFTI SRDNSKNTLYLQVNSLRAEDTAVYYCAI CHGAAMTTVI TYAP
FYFYYWGQGTTVTVSS. 45. A humani zed anti body heavy chain vari able region
conprising: (1) a CDR-Hl conprising the ami no acid sequence: YYAMS;
(2) a CDR-H2 conprising the am no acid sequence: TIYSGGSYTFYPDSLEG
and (3) a CDR-H3 conprising the am no acid sequence:

HGAPNVSTEI TYAPY¥#YY. Thedumprszed gnihefly kegvisghain yarinpleregionof elaim 48, papnrisisg e
regi on of ﬁégﬁig@,&segm:i sing the am no acid sequence:

EVQLLESGGGELVOPGGSL RL SCAASGETESYYAVBVWROAPGKGL EVW/STI. YSGGS
YTFYPDSLE W&%ﬁ%ﬁé@ﬁ&éﬁﬁ%@@&%ﬁ%wsm
YFYYWGEQGT RTABSDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVY YCAKHGAAMTTVITYAP

FYFYYWGQGTTVTVSS.

45, A humanized antibody heavy chain variable region comprising:
(1)  a CDR-HI1 comprising the amino acid sequence: YYAMS;
(2) aCDR-H2 comprising the amino acid sequence:
TIYSGGSYTFYPDSLEG; and
(3) aCDR-H3 comprising the amino acid sequence:
HGAPMSTEITYAPYYFYY.

46.  The humanized antibody heavy chain variable region of claim 45, comprising
the amino acid sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSY YAMSWVRQAPGKGLEWVSTIYSGGS
YTFYPDSLEGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMSTEITYAPY
YEFYYWGQGTTVTVSS.

47. A humanized antibody heavy chain variable region comprising:
(1)  aCDR-HI comprising the amino acid sequence: NY YMS;
(2) aCDR-H2 comprising the amino acid sequence:
TIYSGGGYTFYLDSLKG; and
(3)  a CDR-H3 comprising the amino acid sequence:
HSYPMTTVITYAPYYFYY.

48.  The humanized antibody heavy chain variable region of claim 47, comprising
the amino acid sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYYMSWVRQAPGKGLEWVSTIYSGG
GYTFYLDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHSYPMTTVITYAP
YYFYYWGQGTTVTVSS.

49, A humanized antibody heavy chain variable region comprising:
(1)  aCDR-H1 comprising the amino acid sequence: NYAMS;
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47. A humani zed anti body heavy chain variable region conprising: (1) a
CDR-Hl conprising the am no acid sequence: NYYMS;, (2) a CDR-H2
conprising the am no acid sequence: TIYSGGEGYTFYLDSLKG and (3) a

CDR- H3 conprising the am no acid sequence: HSYPMITVI TYAPYYFYY. 48. The
humani zed anti body heavy chain variable region of claim47,
conprising the am no aci d sequence:

EVQLLESGGAEL VQPGGSLRL SCAASGFTFSNYYMSWRQAPCKGLEW/STI YSGG
GYTFYLDSLKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAKHSYPMITVI TYAP
YYFYYWGQGTTVTVSS. 49. A hunmani zed anti body heavy chain variabl e region
conprising: (1)a CDR-Hl conprising the am no acid sequence: NYANS;

(2) a CDR-H2 conprising the am no acid sequence: Tl SSGEGYTYYPDSLKG
and (3) a CDR-H3 cdfpri 8 CRE-Hhemprsingthe anigo awddjisavree:

HGAPMITVI TYAPYYFYY. 50. ThechdmntZes &t ifody heavy chain variabl e
regi on of claim49, conprising the am nd acid sequence:

EVQLL ESGGGL VQPGGSL F@SCAA§@RTE#£?WW€§K@‘EWF%S%
YTYYPDSLKGRFTI SRDNSKNT L Mc@vMSHIRAEDIPYANBAKHGAPMI TVI TYAPY

YFYYWGQGT TVTVSS.

50.  The humanized antibody heavy chain variable region of claim 49, comprising
the amino acid sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSTISSGGG
YTYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMTTVITYAPY
YEYYWGQGTTVTVSS.

51, A humanized antibody heavy chain variable region comprising:
n a CDR-H1 comprising the amino acid sequence: NYAMS;
(2) aCDR-H2 comprising the amino acid sequence:
TISSGGGYTYYPDSLKG; and
(3)  a CDR-H3 comprising the amino acid sequence:
HGAPMTTVITYAPYYFYY.

52, The humanized antibody heavy chain variable region of claim 51, comprising
the amino acid sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSTISSGGG
YTYYPDSLEGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMTTVITYAPY
YEYYWGQGTTVTVSS.

53. A humanized antibody light chain variable region comprising:
(1)  aCDR-LI comprising the amino acid sequence:
RASSSVKYMY;
(2) aCDR-L2 comprising the amino acid sequence: YTSNLAP;
and
(3)  aCDR-L3 comprising the amino acid sequence: QQFTTSPYT.

54,  The humanized antibody light chain variable region of claim 53, comprising
the amino acid sequence:
EIVLTQSPATLSLSLGERATLSCRASSSVKYMYWYQQKSGQAPRLLIYYTSNLAPGI
PARFSGSGSGTDFTLTISSMEAEDFAVYYCQOFTTSPYTFGGGTKLEIKR.
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51. A humani zed anti body heavy chain variable region conprising: (1) a
CDR-Hl conprising the am no acid sequence: NYAMS, (2) a CDR-H2
conprising the am no acid sequence: TISSGGEGYTYYPDSLKG and (3) a

CDR- H3 conprising the am no acid sequence: HGAPMITVI TYAPYYFYY. 52. The
humani zed anti body heavy chain variable region of claimb51,
conprising the am no acid sequence: EV QLLESGGELVQP GGSLRL S CAASGF
TFSNYAVMSWRQAP GKGLEW/STI S SGGG

YTYYPDSLKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAKHGAPMITVI TYAPY
YFYYWEQGTTVTVSS. 53. A hunani zed anti body |ight chain variable region
conprising: (1) a CDR-L1 conprising the am no acid sequence:

Ft ASSSVKYMY, (2; a CDR-L2 conprising the am no acid sequence: .
YTSNLAP; and (3} a Uohvmanigdayitody gt shyia varabirgegien of claig tre fereprising
QRFTTSPYT. nd4mitheidusgmatezed antibody |ight chain variable region of

cl ai m 53, COIT]%I’I Si nlg;s
EIVLTQSPATESLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNLAPGIP
ARFSGSGSGTDFTLTISSLEPEDFAVYYCOOQFTTSPYTFGGGTKLEIKR,

56. A humanized antibody light chain variable region comprising;
(1) aCDR-L1 comprising the amino acid sequence:
RASSSVEKYMY;
2 a CDR-L2 comprising the amino acid sequence: YTSNLAP;
and
(3) aCDR-L3 comprising the amino acid sequence: YQFTTSPYT.

57.  The humanized antibody light chain variable region of claim 56, comprising

the amino acid sequence:
EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNLAPGIP

ARFSGSGSGTDFTLTISSLEPEDFAVYYCYQFTTSPYTFGGGTKLEIKR.

58. A humanized antibody light chain variable region, comprising:
(1)  a CDR-L1 comprising the amino acid sequence:
RASSSVKYMY;
(2)  aCDR-L2 comprising the amino acid sequence: YTSNLAP;
and
(3)  aCDR-L3 comprising the amino acid sequence: QQYTTSPYT.

59.  The humanized antibody light chain variable region of claim 58, comprising
the amino acid sequence:
EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNLAPGIP
ARFSGSGSGTDETLTISSLEPEDFAVYYCOQQYTTSPYTFGGGTKLEIKR.

60. A humanized antibody light chain variable region comprising:
(1)  aCDR-LI comprising the amino acid sequence:
RASSSVKYMY;
(2) aCDR-L2 comprising the amino acid sequence: YTSNLAP;
and
(3)  aCDR-L3 comprising the amino acid sequence: QQFTTYPYT.
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the am no acid sequence:

El VLTQSPATL SLSLGERATL SCRASSSVKYMYWY QOKSGQAPRLLI YYTSNLAPG
PARFSGSGSGTDI - r 1LTI SSMEAEDFAVYYCOOFTTSPYTFGGGTKLEI KR, 55. The
humani zed anti body |ight chain variable region of claimb52,
conprising the am no aci d sequence:

El VLTQSPATL SLSPGERATL SCRASSSVKYMYWY QOKPGQAPRLLI YYTSNLAPG P
ARFSGSGSGWTLTI SSLEPEDFAVYYCOOFTTSPYTFOGGTKLEI | CR. 56. A humani zed
anti body |light chain variable region conprising: (1) a CDR-L1
conprising the am no aci d sequence: RASSSVKYMY; (2) a CDR-L2
conprising the am no acid sequence: YTSNLAP; and (3) a CDR-L3
conprising the am no acid sequence: YQFTTSPYT. 57. The humani zed
anti body |i ght 6&hai Fhevampgizsd antibedy beht efinserabia isgon ¢fhm PG icoraprisine
am no aci dysagke RGEsequence:

El VLTQSPATL SL SPGERATL SCRASSSV1 CYMYWY! P PRLLI YYTSNLAPG P
AWS%%W@ﬁ%[WEWWM&@@W%W@%d
anti body | ARINGIIETDFTATISRbEPED ROV PRCQOPTIY ISR GTIIEIRR CDR- L1
conprising the am no aci d sequence:

62. A humanized antibody light chain variable region comprising:
(1)  aCDR-LI comprising the amino acid sequence:
RAS{S.O}SV{K.S1SY{MIL}{Y.A};
(2) aCDR-L2 comprising the amino acid sequence:
{Y.D}{T.A}SN{LR}A{P.T}; and

(3)  a CDR-L3 comprising the amino acid sequence:

{O.Y}IO{EY}TT{S.YIPYT.

63.  The humanized antibody light chain variable region of claimm 62, comprising

the amino acid sequence:

EIVLTQSPATLSLSPGERATLSCRAS{S.Q}1SV{K.81SY{M.L}{Y.A}WYQQKPGQAPR
LLIY{Y.D}{T.A}SN{L R}A{P. T}GIPARFSGSGSGTDFTLTISSLEPEDFAVYYC{Q.Y}
QI{F.YITT{S. YIPYTFGGGTKLEIKR.

64,  The humanized antibody light chain variable region of claim 53, comprising

the amino acid sequence:
ENVLTQSPAFLSVTPGEKVTITCRASSSVKYMYWYQQKPDQAPKLWIYYTSNLAPG
VPSRFSGSGSGNDYTFTISSLEAEDAATYYCQQFTTSPYTFGGGTKLEIKR.

65. A humanized antibody light chain variable region comprising:
(1)  aCDR-L1 comprising the amino acid sequence:
RASSSVKYMY;
(2)  aCDR-L2 comprising the amino acid sequence: YTSNLAP;
and

(3)  aCDR-L3 comprising the amino acid sequence:

QEYTT(S, Y)PYT.

66.  The humanized antibody light chain variable region of claim 65, comprising

the amino acid sequence:
{B,D}{N,V}V{LM}TQSPAFLSVTPGEKVTITCRASSSVKYMYWYQQKPDQAPKL{W
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RASSSVKYMY; (2) a CDR-L2 conprising the am no acid sequence: YTSNLAP;
and (3) a CDR-L3 conprising the am no acid sequence: QQYTTSPYT.

59. The humani zed anti body |ight chain variable region of claim58,
conprising the am no aci d sequence:

El VLTQSPATL SLSPe ERATL SCRASSSVKYMYWYQOKPGQAPRI LI YYTSNLAPG P
ARFSGSGSGTDFTLTI SSLEPEDFAVYYCOG YTTSPYTFGGGTKLEI KR, 60. A hunmani zed
anti body light chain variable region conprising: (1) a CDR-L1
conprising the am no acid sequence: RASSSVKYMY; (2) a CDR-L2
conprising the am no acid sequence: YTSNLAP; and (3) a CDR-L3
conprising the am no acid sequence CﬁFTTYPYT 61. The humani zed

anti body light chain variable r%% of ¢ m 60, conprising_the
ani no aci ¢LE4y I dSNLAPGVPSRFSGSGSGIN, T}D{YF}TFTISSLEAEDAATYYC(&,Y}Q{F

El VL TQSPAT S BROFRATIFGERARS SR MY WY QQKPGQAPRLLI YYTSNLAPG P
ARFSGSGSGTDFTLTI SSLEPEDFAVYYCOOFTTYPYTEGGGTKLEI | CR

67.  An antigen binding polypeptide that binds specifically to CXCR3,
comprising a humanized heavy chain of one of claims 41-52 and a humanized light chain of

one of claims 53-66.

68.  The polypeptide of claim 67, comprising the humanized heavy chain of claim
45 or 50 and the humanized light chain of claim 53 or 54.

69.  The polypeptide of claim 67, comprising the humanized heavy chain of claim
49 or 50 and the humanized light chain of ¢laim 53 or 64.

70.  The polypeptide of claim 67, comprising the humanized heavy chain of claim
49 or 50 and the humanized light chain of claim 53 or 55.

71.  The polypeptide of claim 67, comprising the humanized heavy chain of claim
49 or 50 and the humanized light chain of claim 56 or 57.

72.  The polypeptide of claim 67, comprising the humanized heavy chain of claim
49 or 50 and the humanized light chain of claim 58 or 59.

73.  The polypeptide of claim 67, comprising the humanized heavy chain of claim
49 or 50 and the humanized light chain of claim 60 or 61.

74.  The polypeptide of any one of claims 67-73, wherein the polypeptide is
selected from the group consisting of an antibody molecule, a Fab fragment, a Fab’

fragment, a F(ab’); fragment, and an scFv molecule.
75.  The polypeptide of claim 74, wherein the molecule is an antibody molecule.

76.  The polypeptide of claim 75, wherein the antibedy is a chimeric antibody

comprising a human heavy chain constant region and a human light chain constant region.

77.  The polypeptide of claim 75 or 76, wherein the antibody is an IgG molecule
(e.g., an IgG1 or an IgG4 molecule).

78.  The polypeptide of claim 74, wherein the molecule is an scFv molecule.
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62. A humani zed anti body |ight chain variable region conprising: (1) a
CDR-L1 conprising the am no acid sequence: RAS { S, 01 SV{K, S} SY
{ML} {Y,A} ; (2) a CDR-L2 conprising the am no acid sequence: TY.Dl;
T,AISN{L,RIRMP, TI ; and (3) a CDR- L3 conprising the ami no acid
sequence: { QY10 F,YITT{ S, Y}PYT. 63. The humani zed anti body |i ght
chain variable region of claim®62, conprising the am no acid
sequence: EI VLTQSPATLSLSPGERATLSCRAS{ 8, 0} SV {K, S1 SY{M L}

{Y, A WQXKPGQAPR LLIY{Y,D}{T, Al

SN{L, Rt A{ P, T} @ PARFSGSGSGTDFTLTI SSLEPEDFAVYY{ O, Y} Q

{F, YITT{S, Y} PYTFGGGTKLEI KR. 64. The humani zed anti body |ight chain
vari able region of claim53, conprising the am no acid sequence:

ENVL TQSPAFL SVTBBEKVARE Peipesdds Al plotrnianiesoindiesri ey i fegritlassiscted from
VP SRFSGSGSNR T bhshétin L AEDAAT WY ORGAT- CHOOHT InGRE] KLEL KRV HES0 A weRm 1z ed

antibody I,jght chain variable regiaqn conprising. (1) a 1
ompr 1 o ng®f et g R Qe mekeaRse bt pbebl Yo
conpr i si ndirking pelgpaptided endiVE éphclinarenizedabiihod]igha nithin Biialde EEon.L 3
conprising the am no acid sequence: QF,Y)TT(S,Y)PYT.

80.  The polypeptide of any one of claims 67-79, conjugated to a therapeutic or

diagnostic agent,

81.  The polypeptide of claim 80, wherein the therapeutic agent is selected from
the group consisting of a cytotoxic agent, a radicactive label, an immunomodulator, a
hormone, an enzyme, an oligonucieotide, a photoactive therapeutic agent, or a combination

thereof.

82.  The polypeptide of claim 80, wherein the diagnostic agent is selected from
the group consisting of a radioactive label, a photoactive diagnostic agent, an ultrasound-

enhancing agent, or a non-radicactive label.

83.  The polypeptide of any one of claims 67-82, wherein the polypeptide is an
antagonist of CXCR3.

84.  The polypeptide of any one of claims 67-83, wherein the polypeptide is not
an agonist of CXCR3. )

85.  The polypeptide of any one of claims 67-84, wherein the polypeptide binds
to CXCR3 with an affinity constant of at least about 105M™ (preferably at least about 10"M"

|, more preferably at least about 10°M!, even more preferably at least about 10°M™).

86. A pharmaceutical composition comprising any of the polypeptides of claims

67-85 and a carrier.

87.  The pharmaceutical composition of claim 80, further comprising an

additional therapeutic or diagnostic agent,
88.  The composition of claim 86 or 87 for use as a medicament.

89.  The use of the composition of claim 86 or 87 in the manufacture of a

medicament for the treatment or diagnosis of an inflammatory disease or condition.
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66. The humani zed anti body Iight chain variable region of claim®65,
conprising the am no acid sequence:

{E, D}{N, VIV{ L, M TQSPAFLSVTPGEKVTI TCRASSSVKYMYWYQQLCPDQAPKL{W , L} I{
YJC} YTSNLAPONSRFSGS GS G {N, T} D {Y, F} TFTI SSLEAEDAATYYMY} Q {F , Y1TT{
S. Y} PYTFGGEOTKLEI KR. 67. An antigen binding pol ypeptide that

bi nds specifically to CXCR3, conprising a humani zed heavy chai n of
one of clains 41-52 and a hunmani zed |ight chain of one of clains

53- 66. 68. The pol ypeptide of claim®67, conprising the
humani zed heavy chain of claim49 or 50 and the humani zed |ight chain
of claim53 or 54. 69. The pol ypeptide of claim®67, conprising

t he humani zed heavy chain of claim49 or 50 and the humani zed | i ght

chain of clai %3 ofhegse of the compesgfion pfdaity §6 e thednagriagieg phd 67,

conpri si Nomédiambi TRkeZRARAEI Miaghtais Bf @ imEhid didedR 0Pondo@nd the
humani zed |ight chain of claimb53 or 55. 71. The pol ypepti de of

claim67, conpgjsi t he i ) f clal or 50 and
t he humani zed P!'gh?ﬁgﬁgﬁoﬁ o%@k%ﬁﬁngg‘ﬁ%ﬁﬁSggféﬂn%em%‘%mrggfa

pol ypept i deediramesit firthegRatmsoimdiaghosig of dmalignamb discaebriteritionchai n - of
claim49 or 50 and the humani zed |ight chain of claim58 or 59.

73. The pol ypept,i dernhiseCdfahy i 6f clgiaRRI-HE Whekein i diénm bt emgitiegvy chain
of claim49 or 50 and the hupanized |i

ht, chain of clajm60 aor 61.
74, The porlPELRTR S OB RyEBIE GF AL i Ias B R Dol
po: ypelot | Cifsehs® (mgﬂ),eﬁioﬁﬁ obsmmiwn?jnwﬁisea@m(QM),mghﬁxfs (fag,ammanmuy .
nmol ecul e, Fab fragnent .a Fab' fragment. .a F(ab' )2 fra t., and an
scFv nol ec%?“ét.ls?’ e s‘f@? oSty gany 2?“;‘/%&35 s n%rlvéﬁs i &}fﬂl o égrgql%%st he
mol ecul e idisease, aoviasisdelkemial @dyrhghoma (e.g., chronic lymphocytic leukemia (CLL)).

93. A polynucleotide encoding any of the humanized heavy chain variable

regions of claims 41-52.

94. A polynucleotide encoding any of the humanized light chain variable regions
of claims 53-66.

95. A polynucleotide encoding any of the polypeptides of claims 67-85.

96. A recombinant polynucleotide comprising a promeoter sequence operably

linked to any of the polynucleotides of claims 93-95.
97.  Anisolated cell transformed with the polynucleotide of claim 96.

98, A method of producing the polypeptide encoded by the recombinant
polynucleotide of claim 96, the method comprising:
a) culturing a cell transformed with the recombinant polynucleotide to
express the encoded polypeptide; and

b) recovering the polypeptide so expressed.
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76. The pol ypeptide of claim75, wherein the antibody is a chineric
anti body conprising a human heavy chain constant region and a human

| i ght chai n constant region. 77. The pol ypeptide of claim75 or
76, wherein the antibody is an 1gG nolecule (e.g., an IgGl or an I g4
nmol ecul e) . 78. The pol ypeptide of claim 74, wherein the

nol ecul e is an scFv nol ecul e. 79. The pol ypeptide of claim

78, wherein the scFv has a formula selected fromthe group consisting
of NH2, - L- VH X- VK- COOH and NH2- L- VK- X-VH COOH;, wherein L is a | eader

sequence; VIl is the humani zed anti body heavy chain variabl e region;
X is a linking polypeptide; and VK is the humani zed anti body |i ght
chai n variabl e region. 80. The pol ypeptide of any one of

claims 67-79, conjugated to a therapeutic or diagnostic agent.
81. The pol ypeptide of claim80, wherein the therapeutic agent is

sel ected fromthe group colSFORMAL SEQUENGE LISHINE agent, a

radi oactivg.)label  an. | IR Qhsnidd, NOr mone, an enzyme, an
O|igonUC|EU#¥3ET_?FTﬁE$%§%£§VE_ThETapEUFiC agent, or a conbination

t her eof . 82. The oI,Pe tide of claim80, wherein the

di agnost | CAMBHIA TG I R ART G TGS G B W CTIGRAGITECCTOAA
riadi oact i VACTCIRETGTECAGCCIBTEGH ETCA CIIMTTAGTA ARIRITGCCATGTCTTGGGTTCGT

ul t rasounds = v, e .
The' pol ypati el ok ahoat tafaPaeERsORRL AP B ecnanasive
i s an ant dyIOTNTTATCCXGREAGTTTGAAGEEGCBAZ TRACYH BRI CCRCATA GAW TG Of
clainms 67- ITrAcBcRal i i L -
85. The p%éi‘g%’é%@. gt @%%2@%%%2%*2?*EE‘?A%‘%%?%?%G?E@WA
pol ypept i A 44 GAGATRERT GHAR AGRARTALCROT PALHAST ENE CETCGHTACTASTTT
about 106 MACTATTHGIGITAGGECACRRtTARAWAGIeTERTCcA, nore preferably at
| east about 108M 1, even nore preferably at | east about 109M4).

86. A pharnaceutical conposition conprising any of the polypeptides
of cl ai ns MopsEBtiLFCRY V447 VHaminoacid 87, The phar naceut i cal
conposition of claim80, further conprising an additional therapeutic
or di agnoBVMLWFERGLVKPGGSLKLSCAASGFTFSNYAMSWVRQTPEKRLEWVATISSGGGYT

YYPDSLKGRFTISRDNAKNTLFLQMSSLRSEDTAVYYCVRHGAPMTTVITYAPYYFDY
WGQGTTLTVSS

Mouse anti-CXCR3 V44D7 VK nuclectide

GAAAATGTGCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTGGGGGAGAAGGTC
ACCATGAACTGCAGGGCCAGCTCAAGTGTAAAATACATGTACTGGTACCAGCAGAA

GTCAGATGCCTCCCCCAAACTATGGATTTATTACACATCCAACCTGGCTCCTGGAGT

CCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGAACTCTTATTCTCTCACAATCAGCAG

CATGGAGGGTGAAGATGCTGCCACTTATTACTGCCAGCAGTTTACTACTTCCCCGTA

CACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGG
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88. The conposition of claim86 or 87 for use as a nedi canent.
89. The use of the composition of claim86 or 87 in the manufacture
of a nedicanent for the treatnent or diagnosis of an inflammuatory

di sease or condition. 90. The use of the conposition of claim
86 or 87 in the manufacture of a nmedicanent for the treatnent or
di agnosi s of an i mune di sease or condition. 91. The use of the

conposition of claim86 or 87 in the manufacture of a nedi canent for
the treatnment or diagnosis of a nmalignant disease or condition.

92. The use of any one of clains 89-91, wherein the disease or
condition is selected fromthe group consisting of autoi nmune di sease
(e.g., lupus), inflammatory bowel disease (IBD), chronic obstructive
pul nonary di sease (COPD), arthritis (e.g., rheumatoid arthritis),

mul tiple Sﬁluera%l_ c&rmﬁgl\&naml & %Ctl on, central nervous system

injury, Ieukenla or |ynmphoma (e.g.,
chronic Iy hoc tlc Ieukenla CL ol ynucl eoti de
encodi ng 2@&8ﬁ53§§—¥5§k59M¥995ﬁ9 FRAGVIS N ISHEARGR g
41-52. ms&éas@wgﬁmmmﬂﬁﬂwmmLEmGMTmumni zed |ight
chain variable regions of clains 53-66. 95. A pol ynucl eoti de
encodi ng any of the polypeptldes of clalns 67- 85. 96. A

reconbi nant pol ynucl eoti de Co¥## ‘ SEHEHCE? sequence operably

| i nked to any of the polynucleotldes of clalns 93- 95. 97. An
i sol at ed d#ianibedanis JOEL el 1) @ idd eoti de of claim 96.
98. A nethod of prodUC|ng t he polypeptlde encoded by the reconbi nant

pol ynucl eatAstercif i@ ardin ot dRIdKsGE COy TG Atticcceaddracctracs
cell tr ansfqﬁ'&g%?:"rggs@gﬁg%m8885%833&1%%‘6@% FON TG GL2ATEREE S e

encoded p 5t
GCGGCAGGCCCCCGGCAAGGGCCTGGAGTGGGTGTCC(TAC,GCOATE(TCC, TACHG

GT,ACC)TCCGGAGGC(TTC,TCC)ACCTACTAT(CCC,GCCY)GACTCC(CTG, TAC)AAGGG
CCGGTTCACCATCTCCCGGGACAACTCCAAGAACACCCTGTACCTGCAGATGAACTC
CCTGCGGGCCGAAGACACCGCCGTGTACTATTGCGCCAAGCATGACGCCCTCATGA
CCACTGTGATCACCTACGCCCCCTCTTACTTCTACTACTGGGGCCAGGGCACCACGG
TCACCGTCTCCTCA

Humanized anti-CXCR3 V44D7 VH Lead #1 amino acid

EVQLLESGGGLVQPGGSLRLSCAASGFTFS(Y,S)YYAMSWVRQAPGKGLEWVS{Y A}I{S,
YHGTISGG{F.SITYY{PAIDS{L Y}KGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCA
KHDALMTTVITYAPSYEYYWGQGTTVTVSS

Humanized anti-CXCR3 V44D7 VH Lead #2 nucleotide

GAGGTGCAGCTGCTGGAGTCCGGCGGAGGCCTGGTGCAGCCCGGCGGCTCCCTGCG
GCTGTCCTGCGCCGCCTCCGGCTTCACCTTCTCCAACTACGCCATTTCCTGGGTGCGG
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGTCCACCTACTCCTCCGGCGGAGTCTA
CACCTACTATCGCGACTCCCTGAAGGGCCGGTTCACCATCTCCCGGGACAACTCCAA
GAACACCCTGTACCTGCAGATGAACTCCCTGCGGGCCGAAGACACCGCCGTGTACT
ATTGCGCCAAGCACGGCGCCGCCATGACCACTGTGATCACCTATGCCCCCTTTTACT
TCTACTACTGGGGCCAGGGCACCACGGTCACCGTCTCCTCA
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b) recovering the pol ypepti de so expressed. | NFORVAL SEQUENCE

LI STING Oi gi nal Muse anti-CXCR3 V44D7 VH nucl eoti de

GAAGT GATGCT GGT GGAGT CTGGGGGAGGCT TAGT GAAGCCTGGAGGGT CCCTGAA
ACTCTCCTGTGCAGCCTCTGGATTCACTTTCAGTAACTATGCCATGTCTTGGGT TCGT

CAGACT CCCGAGAAGAGGCTGGAGT GGGT CGCAACCATAAGTAGT GGTGGAGGT TA
CACCTATTATCCAGACAGT TTGAAGGGEGCGATTCACCATCTCCAGAGACAATGCCAA

GAACACCCTGT TCCTGCAAATGAGCAGT CTGAGGT CTGAGGACACGGCCGTGTATTA

TTA GTAAGACATGGGGCCCCCATGACTACGGTGATAACTTACGCTCCTTACTALL1]
GACTACTGGGGECCAGGGECACCACTCTCACAGTCTCCTCA Mouse - ant i - CXCR3 v44D7 VH

am no aci d EVM_.VESGGE.VKPGGSLKLSCAASGFTFSNYANBW/RQT PEKRLEWATI SSGGGYT
YYPDSLKGRFTI SRDNAKNTLFLQVESLRSEDTAVYYCVRHGAPMITVI TYAPYYFDY
WGEQGTTLTVSS Mbuse anti-CXCR3 V44D7 VK nucl eoti de

GAAAATGT LA GIL.CTGCATCTCTGGGCEGAGAAGGTC

ACCATGAA GEWACCAGCAGAA
GTCAGATGCCT CCCCCAAACTATGGATTTATTACACAT CCAACCT GGCT CCT GGAS
mwM@W@Wﬁ@w

CAT GGAGCGRGRESAKGRT CSRANFRATIL ACH MNSARCAST AN AT A G ARUGEUA YAPFYFYY

CACETTCG%?%%%%%%¥5&¥KITGEAAATAAAACGG Mouse anti - CXCR3 V44D7 VK
ani no aci
ENVLTQSPAI MSASL GEKVTMNCRASSSVKYMYWYQQKSDASPI CLW YYTSNLAPGVP

ARFSGSGSG¥faxahiddd ambESE RAKINYORDE Jai 9P Xddeiefi#e TKLEI KR Humani zed Mouse VI |

Sequences
GAGGTGCAGCTGCTGGAGTCCGGCGGAGGCCTGGTGCAGCCCGGCGGCTCCCTGCG

GCTGTCCTGCGCCGCCTCCGGCTTCACCTTCTCCTACTACGCCATGTCCTGGGTGCGG
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGTCCACCATCTACTCCGGCGGAAGCTA
CACCTTCTATCCCGACTCCCTGGAGGGCCGGTTCACCATCTCCCGGGACAACTCCAA
GAACACCCTGTACCTGCAGATGAACTCCCTGCGGGCCGAAGACACCGCCGTGTACT
ATTGCGCCAAGCACGGCGCCCCCATGAGCACTGAGATCACCTACGCCCCCTATTACT
TCTACTACTGGGGCCAGGGCACCACGGTCACCGTCTCCTCA

Humanized anti-CXCR3 V44D7 VH Lead #3 amino acid

EVQLLESGGGLVQPGGSLRLSCAASGFTFSYYAMSWVRQAPGKGLEWVSTIYSGGSYT
FYPDSLEGRFTISRDNSKNTL YLQMNSLRAEDTAVYYCAKHGAPMSTEITYAPYYFYY
WGQGTTVTVSS

Humanized.anti-CXCR3 V44D7 VH Lead #4 nucleotide

GAGGTGCAGCTGCTGGAGTCCGGCGGAGGCCTGGTGCAGCCCGGCGGCTCCCTGCG
GCTGTCCTGCGCCGCCTCCGGCTTCACCTTCTCCAACTACTACATGTCCTGGGTGCGG
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGTCCACCATCTACTCCGGCGGAGGCTA
CACCTTCTATCTCGACTCCCTGAAGGGCCGGTTCACCATCTCCCGGGACAACTCCAA
GAACACCCTGTACCTGCAGATGAACTCCCTGCGGGCCGAAGACACCGCCGTGTACT
ATTGCGCCAAGCACAGCTACCCCATGACCACTGTGATCACCTACGCCCCCTATTACT
TCTACTACTGGGGCCAGGGCACCACGGTCACCGTCTCCTCA
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Humani zed anti - CXCR3 V44D7 VH Lead #1 nucl eoti de
GAGGTGCAGCTGCTGGAGT CCGECGGAGGECCT GGT GCAGCCCGEGECEECTCCCTELG
GCTGTCCTGCGCCGCCTCCGECTTCACCTTCTCC( TAC, TCA) TACGCCATGTCCTGGGT
GCGGCAGGCCCCCGGECAAGGGCCTGGAGT GOGTOTCC( TAC, GCC) ATC( TCC, TAC) (G

GT, ACC) TCCGGAGGEC( TTC, TCC) ACCTACTAT( CCC, GCC) GACTCC( CTG, TAC) AAGGEG
CCGGTTCACCATCTCCCGGGACAACT CCAAGAACACCCTGTACCTGCAGATGAACTC

CCT GCGGGECCGAAGACACCGCCGTGTACTATTGCGCCAAGCATGACGCCCTCATGA
CCACTGTGATCACCTACGCCCCCTCTTACTTCTACTACT GGGECCAGGGCACCACGG
TCACCGTCTCCTCA Humani zed anti - CXCR3 V44D7 VH Lead #1 ami no acid
EVQLLESGGAELVQPGGSLRLSCAASGFTFS( Y, S) YAMBW/RQAPGKGLEWS{ Y, A} I (S,
Y-1{G T} SGG TF, S } TYY (Poet IDS

{L, Y} KGRFTI SRDNSKNTLYLQ\/I\ISL RAEDTAVYYCA KHDALMTTVI TYAPSYFYYWGQGTTVTVSS
Humani zed .ant i - ( d ¢l.eoti de

Py

OEEGE0EECTCOCTGOG

LSRRG
@FGFCCF&GCC&CFCCCIBCTTCACCFTCFCCAACFAC&CATTTCCFCIIST&CIS
CACGOOCC kP TR SO E T AE R ek Tvsagov

GAACACCCT MCT CCCT GCISGGCCGAAGACACCGCCGT GrI. ACT
ATTGCGCCAA TGACCACTGTGATCACCTATGCCCCC1111ACT

TCTACTACT GGGECCAGGGECACCACGGTCACCGTCTCCTCA  Humani zed anti - CXCR3 V44D7

VH Lead #2nuai¥hined aae-CHCR3 V44D7 VH Lead #5 nucleotide
EVQLLESGGELVQPGGSLRLSCAASG-TFSNYAI SWWRQAPGKGL EV\X/STYSSGGVYT

YYRDSL KGR, s&qjﬁ%‘ét%ih: W&Wﬁ Y:*‘r cTGCG
WEQGTTVTVSS Hunanil zed ant i - CXCR3 V44D7 Lead #3 nucI eot i

GAGGT GCAG@@@TI"@@K@‘?@@@@@\ WTGGGTGCG

AT AT TRA NCBGCOGEET GCACEGCCGTGTAC
ATTGCGCCAAGCA eeeqanngg

e TR A AR ey

VIl Lead ﬂg"cg#pmcg@q}@GcCAGGGCACCACGGTCACCGTCTCCTCA
EVQLLESOOOLVQPGGSLRLSCAASGFTFSYYAMSBW/RQAPGKGLEWST1YSGGESYT

FYPOSLEGRET) SEONS) N, QUISHRAERIAY A IPAPNSTE! TYAPYYFYY

EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSTISSGGGYT
YYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMTTVITYAPYYFYY
WGQGTTVTVSS
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Humani zed. ant i - CXCR3 V44D7 VI Lead #4 nucl eoti de

GAGGT GCAGCT GCTGGAGT CCEECOGAGECCT GGT GCAOCCCEECGEECTCCCTGLG
GCTGTCCTGCGCCGCCTCCGECTTCACCTTCTCCAACTACTACATGT CCTGGGTGCGGE
CAGGCCCCCGGCAAGGGCCT GGAGT GGGT GTCCACCATCTACT CCGGCGGAGGCTA
CACCTTCTATCTCGACTCCCT GAAGGGECCGGT TCACCATCTCCCGGGACAACTCCAA
GAACACCCTGTACCTGCAGAT GAACT CCCTGCGGGCCGAAGACACCGCCGTGTACT
ATTGCGCCAAGCACAGCTACCCCATGACCACTGTGATCACCTACGCCCCCTATTACT
TCTACTACTGGGGCCAGGGCACCACGGTCACCGICTCCTCA  Humani zed anti - CXCR3 V44D7
VH Lead #4 am no acid

EVQLLESGGE. VQPGGSL RLSCAASGFTFSNYYNVSWRQAPGKGLEW/STI YSGGGYT
FYLDSLKGRFTI SRDNSKNTL YLQWNSLRAEDTAVYYCAKHSYPMTTVI TYAPYYFYY
WEQGTTVTVSS Hunani zed anti - CXCR3 V44D7 VII Lead #5 nucl eoti de
GAGGTOCAGCT OCT.CGAGT COGOCEGACH
eg&n;u__n;.-L‘_'}.ﬁ"EQ.&f‘"i"! L god 10 Aucleatide ATGTOCTCRGTGOG

AW%C@W@@&G@E@G&%@@@WW@M}TGTCCTGGG

TATTGCGCCAA C.'? lfA' ;&{t‘f&t’.

TTCTACTACTCEEEEARESS : éé{ﬁ%&&%c §44D7

VI Lead #B\)@6GCGDCEGIGAGGC(TAC,TCC)ACCTACTAT(CCC,G C)GACTCC(CTG GTC)AAGG

VYPOSLKGRLT A R AR VTR A ppaTossc

WBQGT TVTVOSCTRGRERC, GAGORGES NHACTATICEEEEAABCALELEEECEECATC
GAGGT GCAGKE@KB@@%@R A AT CPROPAEG GEEEEREGGCACCACG
GCTGT CCTGEOGRCCT COORCTTCACCT TCTCO( AAC, TCC) TACGOCATGT CCTGGG

eew“i AT OGAGT OGGT GT CC( ACC, OCC) ATCTCC( TCC, G
GA) ( GCC, TCO) GGAGGC(TAC TCC) ACCTACTAT( CCC, GCC) GACTCC( CTG, GIC) AAGG
GCCGGT TCA%I:@IJ@Q@E@@AW@GM@%%M GIACCTCCAGATGAACT
CCCT ACTA GCA
S(T.AMS(S

e AU PQEBERS

A07
GYG.SYGG(Y.HTYY(P.ADSE. VIKGRFTI SRDNSKNTLYLQMNSLRAEDTAVYYCAKHG
APMTTVITYAPYYFYYWGQGTTVTVSS

Humanized Mouse VK Sequences

Humanized anti-CXCR3 V44D7 VK Lead #1 nucleotide

GAGATCGTGCTGACCCAGTCCCCCGCCACCCTGTCCCTGTCCCTGGGCGAGCGGGCC
ACCCTGTCCTGCCGGGCCTCCAGCTCCGTGAAGTACATGTACTGGTACCAGCAGAAG
TCCGGCCAGGCCCCCCGGCTGCTGATCTACTACACCTCCAACCTGGCCCCCGGCATC
. CCCGCCCGGTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGACCATCTCCAGC
ATGGAGGCCGAGGACTTCGCCGTGTACTACTGCCAGCAGTTCACCACCTCCCCCTAC
ACCTTCGGCGGAGGCACCAAGCTCGAGATCAAACGT
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EVQLLESGGAE.VQPGGSLRLSCAASGFTFS( N, SI YAMSWRQAPOKGLEW/S( T, A) | S( S,

G (G S)CHY, S)TYY(P, A)DS(L, V) KGRFTI SRDNSI CNTLYLQWNSLRAEDTAVYYCAKHG
APM TTVI TYAPYYFYYWGQGTTVTVSS Humani zed Mouse VK Sequences Humani zed
anti - CXCR3 V44D7 VK Lead #1 nucl eoti de

GAGATCGT GCTGACCCAGT CCCCCGCCACCCI GTCCCTOT CCCTGEECGAGCGEEECC

ACCCTGT CCTGCCGGEECCTCCAGCTCCGTGAAGTACATGTACTGGTACCAGCAGAAG
TCCGGECCAGECCCCCCGECTGCTGATCTACTACACCT CCAACCTGGCCCCCGECATC
CCCGCCCAGT TCTCCEECT CCEECTCCGECACCGACT TCACCCTGACCATCTCCAGC
ATGGAGGCCGAGGACT TCECCGTGTACTACTGCCAGCAGT TCACCACCTCCCCCTAC
ACCTTCGGECGGAGGCACCAAGCTCGAGATCAAACGT  Hurmani zed anti - CXCR3 Vv44D7 VK
Lead #1 amno acid

El VLTQSPATL SL SLGERATL SCRASSSVKYMYWYQQKSGQAPRLLI YYTSNLAPG PAR

\54814?[8)(738\% DEIIHE:?%!&@-@@WWTL%@F%E EEI KR Humani zed anti - CXCR3

GAGATCGTGCTGACCCAGTCCCCCGCCACCCTGTCCCTGTCCCCCGGCGA
PSR SIA S M OGRS APGIP AR
CCCGX)CAG@QG@WMM A

CCCCIZCCCIETTCFCCCISCTCCCI%TCCCI%ACCGACFTCACCCFGACCATCFCCFCCC
TGGAGCCCGAGGACT TCGCCGT GT ACT A GCCAGCAGT TCACCACCTCCCCCTACA

El VL TQSPATESESFEHRKTIBCRAS

\Fﬂslfts)gs\%D&@Wﬁﬁ@%@%@ﬁ&&mﬂmﬁﬁgﬁw

CCTTCGGCGGACISCACCAAGCTCGAGATCAACII—B
Humanized anti-CXCR3 V44D7 VK Lead #2 amino acid

EIVLTQSPATLSLSPGERATLSCRASSSVEKYMY WYQQKPGQAPRLLIYYTSNLAPGIPAR
FSGSGSGTDFTLTISSLEPEDFAVYYCQOFTTSPYTFGGGTKLEIKR

Humanized anti-CXCR3 V44D7 VK Lead #3 nucleotide

GAGATCGTGCTGACCCAGTCCCCCGCCACCCTGTCCCTGTCCCCCGGCGAGCGGGLC
ACCCTGTCCTGCCGGGCCTCCAGCTCCGTGAAGTACATGTACTGGTACCAGCAGAAG
CCCGGCCAGGCCCCCCGGCTGCTGATCTACTACACCTCCAACCTGGCCCCCGGCATC
CCCGCCCGGTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGACCATCTCCTCCC
TGGAGCCCGAGGACTTCGCCGTGTACTACTGCTACCAGTTCACCACCTCCCCCTACA
CCTTCGGCGGAGGCACCAAGCTCGAGATCAAGCGG



Humani zed anti - CXCR3 V44D7 VK Lead #3 anmi no acid

El VLTQSPATLSLSPGERATL SCRASSSVKYMYWYQOKPGQAPRLLI YYTSNLAPG PAR
FSGSGSGTDFTLTI SSLEPEDFAVYYCYOFTTSPYTFGGGTKLEI KR Humani zed ant i - CXCR3
V44D7 VK Lead #4 nucl eoti de

GAGATCGT GCTGACCCAQOT CCCCCGCCACCCTGT CCCTGT CCCCCGEECGAGCEEECC

ACCCTGT CCTGCCGGEGECCTCCAGCTCCGTGAAGTACATGTACTGGTACCAGCAGAAG
CCCGGCCAGGCCCCCCGECTGCTGATCTACTACACCTCCAACCT GGCCCCCGECATC
CCCGCCCGGTTCTCCGGECT CCGECTCCEECACCGACTTCACCCTGACCATCTCCTCCC
TGGAGCCCGAGGACT TCGCCGT GTACTACTGCCAGCAGTACACCACCTCCCCCTACA
CCTTCGGCGGAGGCACCAAGCTCGAGATCAAGCGEG Humani zed anti - CXCR3 Vv44D7 VK
Lead #4 am no acid

El VLTQSPATL SLSPGERATL SCRASSSVKYMYWYQQKPGQAPRLLI YYTSNLAPG PAR

FSGSGSGTDFE ol 9 ﬁg{ AV E§E&§5'§9§§E§k5' KR Humani zed anti - CXCR3
.

V44D7 VK L

CCCGGCCAGGGG@G@GEEEmﬂﬂﬁﬂﬁWEER&H?EEEQEﬁEEQ@EHGE{KUMKRECATC
CCCGECCCAEGT TCTCCGECT CCEECT CCGECACCGACT TCACCCTGACCATCTCCTCCC
TGE%ECCCGAGGACTLCGCCGTGTACTACTGCCAGCAGTTCACCACCTACCCCTACA

El VLTQSPATESESFSHRATICECHRA

FSGSGSGT WT%@@E%&%&%I@EP&@%&&A%MWM@H@M%
V44D7 VK Lead #6 nucl eoti d
CCCGGCCAGGCCCCCCGGCTGCTGATCTACTACACCTCCAACCTGGCCCCCGGCATC

CCCGCCCGGTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGACCATCTCCTCCC
TGGAGCCCGAGGACTTCGCCGTGTACTACTGCCAGCAGTACACCACCTCCCCCTACA
CCTTCGGCGGAGGCACCAAGCTCGAGATCAAGCGG

Humanized anti-CXCR3 V44D7 VK Lead #4 amino acid

EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNLAPGIPAR
FSGSGSGTDFTLTISSLEPEDFAVYYCQQYTTSPYTFGGGTKLEIKR

Humanized anti-CXCR3 V44D7 VK Lead #5 nucleotide

GAGATCGTGCTGACCCAGTCCCCCGCCACCCTGTCCCTGTCCCCCGGCGAGCGGGCC
ACCCTGTCCTGCCGGGCCTCCAGCTCCGTGAAGTACATGTACTGGTACCAGCAGAAG
CCCGGCCAGGCCCCCCGGCTGCTGATCTACTACACCTCCAACCTGGCCCCCGGCATC
. CCCGCCCGGTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGACCATCTCCTCCC
TGGAGCCCGAGGACTTCGCCGTGTACTACTGCCAGCAGTTCACCACCTACCCCTACA
CCTTCGGCGGAGGCACCAAGCTCGAGATCAAGCGG
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GAGATCGT GCTOACCCAGT CCCCCGCCACCCTGT CCCTGT CCCCCGEECGAGCEEECC
ACCCTGTCCTGCCGGEECCTCC( AGC, CAG) TCCGTH AAG, TCC) TCCTAC( ATG, CTQ) (TA

C, GCC) TGGTACCAGCAGAAGCCCOGCCAGECCCCCCGECTGCTGATCTAC( TAC, GAC

) ( ACC, OCC) TCCAAC( CTG, CGE GCC( CCC, ACC) GECATCCCCGCCCGGTTCTCCEECTC
COGCTCCGGCACCGACTTCACCCTGACCATCTCCTCCCTGGAGCCCGAGGACTTCGC
CGTGTACTACTGC( CAG, TAC) CAE TTC, TAC) ACCACC( TCC, TAC) CCCTACACCTTCG
GCGGAGGCACCAAGCTCGAGATCAAGCGG Hunmani zed anti - CXCR3 V44D7 VK Lead #6
am no acid

El VLTQSPATLSLSPGERATLSCRAS( S. 0) SV( K, SISY(M L) (Y, A) WQRKPGQAPRLLI YCY_
D) (T, ALISN( L, R) A(P. T1G PARFSGSGSGTDFTLTI SSLEPEDFAVYYC(Q Y)O(F, Y) TT(S, Y
1P YTFGGGTKLEIKR Humani zed anti - CXCR3 V44D7 VK Lead #7 nucleotlde
GAGAACGTGCTGACCCAGTCCCCCGCCTTCCTGTCCGTGACCCCCGGCGAGAAGGTG

ACCATCA
TR ?&@%@@%@M@m

IYARGAGUKBRIKR- CXCR3 V44D7 VK

Lead #7 am no aC| d
EN\/LTQSPAELSVTPGEIQ/TI TCRASSSVKYIWW( PDQAPKLW YYTSNLAPGVPS

5'4.-

A - LEl KR Hunani zed
ant i - CXCR3 V44D7 VK Lead #8 nucl eoti de

( GAG GAQ) (& TEXGIAETEACTGASTGCACCGAGECCCTEEHITIOT

COGCGAGAAGETGAQHAFSABEE {e f@&?@%ﬁ&ﬁm CTG)(TA

GGTACCAGCAGAAGCCCGACCA TA

ACCTCCAA 668 @@?@t{ (TAC,GAC

ﬁgg:@gge@cﬁ@mmm A EBh0ECCent]
Wﬁ%ﬁ@ﬁ%ﬁ?&@%&%ﬁ%ﬁ% 0

aci d CGTGTACTACTGC(CAG,TAC)CAG(TTC,TAC)ACCACC(TCC,TAC)CCCTACACCTTCG

(E, D) (N, V) SVKYMYWYQQKPDQAPKL (W L) 1 (Y,

K) WSNLAPM@W&Egﬁ#‘*% zsﬁsi EAEDAATYYC( 0, Y) O( F. YITT(S, Y) PY

TFGOGTKLETKR

Humanized anti-CXCR3 V44D7 VK Lead #6 amino acid

EIVLTQSPATLSLSPGERATLSCRAS(S.Q)SV(K,S)SY(M.LYY.A)YWYQQKPGQAPRLLIY(Y
UTASNI.RIAP. T)GIPARFSGSGSGTDFTLTISSLEPEDFAVY Y C(Q,Y)O(F, Y)TT(S.Y)P
YTFGGGTKLEIKR

Humanized anti-CXCR3 V44D7 VK Lead #7 nucleotide

GAGAACGTGCTGACCCAGTCCCCCGCCTTCCTGTCCGTGACCCCCGGCGAGAAGGTG
ACCATCACCTGCCGGGCCTCCAGCTCCGTGAAGTACATGTACTGGTACCAGCAGAA
GCCCGACCAGGCCCCCAAGCTGTGGATCTATTACACCTCCAACCTGGCCCCCGGCGT
GCCCTCCCGGTTCTCCGGCTCCGGCTCCGGCAACGACTACACCTTCACCATCTCCAG
CCTGGAGGCCGAGGACGCCGCCACCTATTACTGCCAGCAGTTCACCACCTCACCCTA
CACCTTCGGAGGCGGGACCAAGCTCGAGATCAAACGT

Humanized anti-CXCR3 V44D7 VK Lead #7 amino acid

ENVLTQSPAFLSVTPGEKVTITCRASSSVKYMY WY QQKPDQAPKLWIYYTSNLAPGVPS
RFSGSGSGNDYTFTISSLEAEDAATYYCQOFTTSPYTFGGGTKLEIKR
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Humanized anti-CXCR3 V44D7 VK Lead #8 nucleotide

(GAG,GAC)(AAC,GTG)GTG(CTG,ATG)ACCCAGTCCCCCGCCTTCCTGTCCGTGACCCC
CGGCGAGAAGGTGACCATCACCTGCCGGGCCTCCAGCTCCGTGAAGTACATGTACT
GGTACCAGCAGAAGCCCGACCAGGCCCCCAAGCTG(TGG,CTG)ATC(TAT,AAG)TAC
ACCTCCAACCTGGCCCCCGGCGTGCCCTCCCGGTTCTCCGGCTCCGGCTCCGGC(AAC
ACC)GAC(TAC,TTC)ACCTTCACCATCTCCAGCCTGGAGGCCGAGGACGCCGCCACCT
ATTACTGC(CAG,TAC)CAG(TTC,TAC)ACCACC(TCC,TAC)CCCTACACCTTCGGCGGA
GGCACCAAGCTCGAGATCAAGCGG

Humanized anti-CXCR3 V44D7 VK Lead #8 amino acid

(E,D)(N,V)V(L,M)TQSPAFLSVTPGEKVTITCRASSSVKYMY WY QQKPDQAPKL(W,L)I(Y,
K)YTSNLAPGVPSRFSGSGSGN, T)D(Y,F)TFTISSLEAEDAATY YC(Q.Y)Q(F.Y)TT(S.Y)PY
TEGGGTKLEIKR
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