HUMANI ZED ANTI BODI ES AGAI NST CXCR3 CROSS- REFERENCE TO

RELATED APPLI CATI ONS [ 0001] This application clains
w@riosnd49y2t o US Provi sional Application No. 60PGPBS2009052356

filed February 1, 2007, the disclosure of which is

i ncorporated herein by reference in its entirety.

BACKGROUND [ 0002] The interaction between chenoki nes

and their ece tors is an inportant step in the

cont r ol }ZEWHB@DIMEN§E(§6CR3

medi at e a varlety of effects independent of
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el l oot acoRprort e EReE TARR R AR ARy ™"

receptor with selectivity for three chenokines
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T ki nes belong to the structura
Q%W%n&$&Q%eﬁﬂ%&% chenoki nes, in which a single am no

acid reS|due separates the first two of four highly
conserved Cys residues. Historically, CD183 is the
third CXC chenoki ne recep*dfKAR&E8VRr ed and,
therefore, CD183 is comonly designated as " CXCR3.
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Mg and I-TAC are commonly produced by | ocal ceIIs in
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ant agoni s be used
cell a-chemoattractant). These three chernoklnes belong to the structural subfamily of

“CXC” chemokines, in which a single amino acid residue separates the first two of
four highly conserved Cys residues. Historically, CD183 is the third CXC chemokine
receptor discovered and, therefore, CD183 is commonly designated as “CXCR3.”
Binding of chemokines to CXCR3 induces cellular responses that are involved in
leukocyte traffic, most notably integrin activation, cytoskeletal changes and
chemotactic migration. CXCR3 is expressed on effector/memory T cells and/or in T
cells present in many types of inflamed tissues (e.g., T-helper 1 cells or Th1 cells and
CD8" Tcl cells). In addition, IP10, Mig and I-TAC are commonly produced by local
cells in inflammatory lesions, suggesting that CXCR3 and its chemokines participate
in the recruitment of white blood cells to sites of inflammation. Therefore, CXCR3 is
a target for the development of antibodies and antagonists, which may be used in the
treatment and diagnosis of diverse inflammatory and immune diseases and disorders,

such as rheumatoid arthritis, multiple schlerosis, Crohn’s disease, inflammatory
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treatment and di agnosis of diverse inflammtory and

i mmune di seases and di sorders, such as rheumatoid
W@eaoR094us, nultiple schlerosis, Crohn's di seaB&l/US2008/052356

i nf | anmat or ybowel di sease, chronic obstructive

pul nonary di sease, psoriasis, type 1 diabetes and

transpl ant rejection. Because CXCR3 is expressed on a

subset of B-cell | ynphona CXCR3. may al so be a tar

f Bpwel dispaps gheonis @q%%@.m@wwﬁwﬁ% REeHAs S (KRS digt Sics and

SN} R0 5§ QA A8 o o
c a3 may nso dptaaargECRBc{tieantelidganking IyrrﬂiﬂfMﬁQ @hd Ichikemias.

pol ypepti des include a humani zed heavy chain vari abl e
regi on and a humani zed |i ght chain variable region.

For exanpl e, the pol ypepti i ncl ude the
framework (FR) regions of $ﬁﬁghﬁgéﬁi and heavy chain
vari abl e regi ons of a human anti body, while retaining

S RN Digdlbged tafeeaxﬁ;rgbmﬁfahr? pudypgtisoaeldeuies that Bindapecifically to
parental nonoclonal antib The humani zed heavy

c Hii qlslemakmﬁm:c‘@pwé &X%R%.ﬁw thlzck #iPAAPY0d Tibp @ﬁkypéwfzﬁeﬁ
v ﬂ{cll qbl{rﬁa%é%ﬁ hdh B Uh aflf %hgfﬁgﬁl%& ﬁght chain variable
l'ea t out nor e

(prefe unanlze

prefiar. dfﬂr)exathpleeﬁlstpo@lpepmde@ &%yhuﬂadhé the dransmarie deh) mpioes of the
preferably at |east_ about 100% humani , excl udi.ng
tllié‘f“cﬁﬁaglea"ﬁh%haéfh‘ﬁf b5 1a? e a pngpept gzéswlﬁléﬂ SRR
MRYhsPR IR {h\é%ﬁn%&?mnﬂﬁ’ig%g&&ﬁé{y Gt hhady rﬁ’&ﬂﬁ[&laﬂ stody. The
nmouse nonoclonal antib donors) ‘and may i ncl ude CDhé

f holmamhai hmlw chanahrigh¢ rdpoeti @sl/qrehghymanzsidight olosh gmadble

et e PRET Fim sk PR BB AL Ra R AR o Lumanized.

t %r@ﬁﬁe&%ﬁly@t RELtRGoRILYPRIhAHE D bMASy BRASHE Ik dalably dt Reast
CR3, and includes: (a) a hunani zed anti bo xmheavy

c hbcmﬁ loa%. hataaizedy |e@¢iué1@m§lm GPRg- T(lqyntge@mm g polypeptides
C%g? nﬁ’%n c?e@vgg fr%& or%oc un%?%neu odg Qionors fc) Z., 1(n Lse monoclonal

( Iht&%%ﬂmﬂﬁ-rﬁ@ 1ncﬁfdid (([3[)5 ﬁoﬁ&ﬁé th@cﬂBi’ﬁHl lastii@li@&e.g., mouse
am no acid se§uence of (HGAPMITVI TYAPYYF(D Y)

and
( BengclppgdAPBed Thsreboaytides gry fapgion as antagonlstpfor the CXCR3

receptor.

[0005] In some embodiments, the antigen-binding polypeptide binds specifically to
CXCR3, and includes: (a) a humanized antibody heavy chain variable region
comprising: (1) a CDR-H1 comprising an amino acid sequence of (NYMAS); (2) a
CDR-H2 comprising an amino acid sequence of (TISSGGGYTYYPDSLKG); and (3)
a CDR-H3 comprising an amino acid sequence of

(HGAPMTTVITYAPYYF{D,Y }Y); and (b) a humanized 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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variabl e region conprising: (1) a CDR- LI conprising an
am no acid sequence of (RASSSVKYMY); (2) a CDR-L2

W@ opid®ing an am no aci d sequence of ( YTSNLAPPCT/HSZH08/052356
(3) a CDR-L3 conprising an am no aci d sequence of
(QQFTTSPYT) . The pol ypeptide may include a CDR-H3
conprising an am no acid sequence of
( HGAPMT T VI TYAPYYFYY) £0006 In sone enbodi nents of the
p&1496k piln prge embydipieats obthicpolmsntifies €)dhe CRB- HMC%SMS of the

: *élg%“?n&ﬁ‘*‘o&% Rf i RYNERA S 4 s LR TOU BB i heid
HITSRGOEYT WPIDS]EKGI)] (B))tlﬁ(ﬂ[dR&léhmrsfsscif;theo?mlno acid
5 E&@m%(%%ﬁi&?@ﬁ&ﬁé‘@%@%ﬁ% CiggyLhgpeSis® o the

CBR; ﬂozac‘fc%b%lhéﬁc% on(R_NSS SWWY@C('S%II%W e AAkists of the amino
(YTSNLAP); ‘and (6) t L3 consists of the am no

aetid sswuem@fe(YdlfSNI@:F)W@Pw)the EBR-kX amsis@ oftthe aigidie-deBl

(R R e 6ot ARSE HRC Bl seaetof ppgmine

p@&ma%kha@oﬂmApm\qTWEﬁvelantl body heavy chain
varlabereglon of ({E D} {lI VIV{L, MTQSPA{ T, F I}

L, A S T} {L, PIGE {AVIT {L,MI C
i 18/{ me\%ﬁb@h%le%@g tlb%’ p?%@pmtheﬁog}\é}p{sng{ q@lLI{l@_I;l}l%QSd antibody

A. S) RFSGSGSE T. D, St {F,
%#@ME@%@&% A G) P1ED( F E( 1A?|) V. irl\(\(}C({ Y
O({‘EDFWS’ PRURYN } FQEBRKIHTL KRL, MFS{L,axangs, B} { [t MEGE {R K} {A,V}T

oL XRTELL % L RR AVBERTSH S RIA By w
‘TF@W@E AR I BN AL P 1SSt

KWPMAMMMWVM@@@QFTT@XM FGGGTKLEIKR). For

A N R NI

{Ieg?oﬂ&f{l- MS{L AV {ST} {LLFAGHRK {AVIT{L,MI}
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPKGLEWVSTISS
GGGYTYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMT
TVITYAPYYEFYYWGQGTTVTVSS). In some embodiments, the polypeptide

comprises a humanized antibody light chain variable region of
(E{ILN}VLTQSPA({T,F,I} {LM}S{L,A,V}{S,T}{L,P}GE{R,K}{A,V}T{LM,I}{S,T
,N}CRASSSVKYMYWYQQK({S,P}{G,D} {Q,A} {A,S}P{R,K}L{L,W}IYYTSNLA
PG{LV}P{A,S}RFSGSGSG{T,N} {D,S}{F,Y}{T,S}{L,F} TISS{M,L}E{A,G}ED{F,
AIA{V, T} YYCQQFTTSPYTFGGGTKLEIKR). For example, the polypeptide may

comprise a humanized antibody light chain variable region of
(EIVLTQSPATLSLSLGERATLSCRASSSVKYMYWYQQKSGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSMEAEDFAVYYCQQFTTSPYTFGGGTKLEIKR)

; Or
(ENVLTQSPAFLSVTPGEKVTITCRASSSVKYMY WYQQKPDQAPKLWIYYTS
NLAPGVPSRFSGSGSGNDYTFTISSLEAEDAATYYCQQFTTSPYTFGGGTKLEI
KR).
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, N) CRASSSVKYMYWYQRK(S P ) (G D) (@) (A SYP(R K)L(L, W
I YYI SNLA PG I, V) P(A, S) RFSGSGSE T, N) (D, S) (F,Y) (T,9
W@ RGOBPIPUSS(M L) E (A G ED(F, Al A(VTI YYC OOFTTSRYIVUS2008/052356
FGGGTKLEI KR) . For exanpl e, the pol ypepti de may
conpri se a humani zed anti body |ight chain variable
regi on of (ElIVLTOSPATLSLSLGERATLSC

RASSSVKYI\/NW(@(SCDAPRLLI Y YTSNL
eavy chain variable regions. The

%@%@@EWE@&@&EW%&W%%W PTEBRUT Sprising an

GCSESENDYNSTY SEA MRBDRARYNIR-H2 comprising an amino acid
OO:TTSP GGGTKLElI KR).[0008] Al so disclosed are
hoTfAIF) ant i body heavy chain variable regions. The
h ﬁ‘ﬁﬂ',%ggs W}QS@‘P‘}’YWS V(S R3GIFIeY! WY’{PX&}M‘VYS\%KG) and
( a nprising an amno acid sequence o
({N, aSJDRW/S()mpléﬁmgan@DmOF@ubmmncsmﬁg an am no aC| d

f A
{ W%@{%xﬁ& w EE&I}}EEY\Q}Q{T%{%} a%}{g%\/;} Fgr exganlg the
CARBAISENEhtDOJI Hb AGind,asiaBld 86 6n ﬁ{ay{cbhﬁéhse{ £n hinbAcid
YYPMT Y)T(V Y(A Y) PYYFYY). For exanple, the
heermeneeedf ant i body heavy chain variabl e regi on may

(@%@@%&@%@%&%ﬁ_%%@? (S.Y I YAMSWVRQAPGKGLE

YAVBYWRANPOHEINE {W@(TTSA} GBS GNSOEFTS, YUGY SUE, AYISS E,B.\WKGRF
TYY(PAIDSI L. Y. VIKG RF Tl SRONSKNTL YL L RAEDTAVYYC Al

HIPRDNSKNTILA QM SLRAFDVA WY Y K (RL Y1 BENod. Y PM (T, Yirev,
¥ PNy E %Q anl&;zﬁfse)r exarrpl e, a humani zed
a ria

aln-va e ‘region conprises: (l)a
CDR-H conprising an am no acid sequence of (NYAIS);
( 20004] ChRatizhgexpmpki afuaaniacd avibady teswghemorriable region

( Inggrlses: (iyaYBBilfﬁ?)c;om%plging an amino acid sequence of (NYAIS); (2) a
CDR-H2 comprising an amino acid sequence of (TYSSGGVYTYYRDSLKG); and
(3) a CDR-H3 comprising an amino acid sequence of ( HGAAMTTVITYAPFYFYY).

For example, the humanized antibody heavy chain variable region may comprise an
amino acid sequence of
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAISWVRQAPGKGLEWVSTYS
SGGVYTYYRDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAAM
TTVITYAPFYFYYWGQGTTVTVSS).

[0010] In another example, a humanized antibody heavy chain variable region
comprises: (1)a CDR-HI1 comprising an amino acid sequence of (YYAMS); (2) a
CDR-H2 comprising an amino acid sequence of (TTYSGGSYTFYPDSLEG); and (3)
a CDR-H3 comprising an amino acid sequence of (HGAPMSTEITYAPYYFYY).
For example, the humanized antibody heavy chain variable region may comprise an
amino acid sequence of

(EVQLLESGGGLVQPGGSLRLSCAASGFTFSYYAMSWVRQAPGKGLEWVSTI



(3) a CDR-H3 conprising an am no aci d sequence of

( HGAAMTTVI TYAPFYFYY) . For exanpl e, the humani zed
wW@raoslooMy2 heavy chain vari abl e regi on nay conpPCBHES208/052356

am no acid sequence of (EVQLLESGGELVQPGGSLRLSCAASG-TFS

NYAI SWRQAPGKGLEW/STYS SGGVYTYYRDSLKG

RFTI SRDNSKNTLYLQVNSLRAEDTAVYYCA KHGAAM TTVI TYAPFYFYY

TVTVSS . EOOlO I n_anot her exanpl e, a humani

a ITRPNNET | bR %%%EP?&VYW)AACHGAPM
Cg)ﬁ%g%% T?ngc' d sequence of (YYAMS);

( nprising an am no aci d sequence of

(TI' YSGGSYTFYPDSLEG) ; and (3) a CDR-H3 conprising an

afftid] adn dncztmxwemmpleoa hGARPMSTEDDYARYA Xihin viadrble region

SR TR A R A SE e SR o B AR, )
(EYLe MQP@%%&»QA&@%EE& of (%“IYSGGGYTFYLDSLKG) and (3)

YYAVBW/RQAPGKGEEW/STI YSGGSYTFYPDS
RE (I BERDNSIONTH SI@VSIDRAEBTIAYHCARS SIEARN IQqIErFWNﬁWWYY)

mxa(rﬁst%)l hl[rn ngﬁi a\I/lglPﬁ%}bt h%& 8§aln lT'grlan I on rna§( i3m%rlse an

Colirtd ao@@mqnersdelw an am no acid sequence of (NYAI\/B)
an ami no acid seﬁﬂence of

(tﬁve@@@%@ﬁ@mgﬁ” R L 5 S EPANAY SN R RO LEWVSTL

g%@?'TEYl 1ERIS06 ﬁF”?%S SN %’Ngr} g@)& Fgl\ﬁnb\TlgrQ{Ya AKHSYP

r MTT)ViImPYGIWM WEQGTBVTWSSaci d sequence of
( EVQLLESGGAE.VQPGGSLRLSCAASGFTFS NYYNMBWRQAPGKGL EV\X/STI

VI VAR Soeioplert U)o BOEOIY [ o e regon

eX&mptises: @)DeRIHZ %Qmﬁﬂﬁﬂn QHUnRAYY ] ShRERLMATNGRMS); (2) a 2a
regi on corrprlses (1) -H conprisihg an am no aci

s é‘dﬂkhﬁecompr(sm‘gmm)mn(q 29id acquence of (TISSGGGYTYYPDSLKG); and (3)
a CDR-H3 comprising an amino acid sequence of (HGAPMTTVITYAPYYFYY).

For example, thehumanized antibody heavy chain variable region may comprise an
amino acid sequence of
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSTI
SSGGGYTYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAP
MTTVITYAPYYFYYWGQGTTVTVSS).

[0013] In another example, a humanized antibody heavy chain variable region
comprises:(1) a CDR-H1 comprising an amino acid sequence of (NYAMS); (2) a
CDR-H2 comprising an amino acid sequence of (TISSGGGYTYYPDSLKG); and (3)
a CDR-H3 comprising an amino acid sequence of (HGAPMTTVITYAPYYFYY).
For example, the humanized antibody heavy chain variable region may comprise an
amino acid sequence
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSTI
SSGGGYTYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAP
MTTVITYAPYYFYYWGQGTTVTVSS).
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CDR-H2 conprising an am no acid sequence of

(TI SSGEGYTYYPD SLKG ; and (3) a CDR-H3 conprising an
W@ei0s0944¢i d sequence of (HGAPMITVI TYAPYYFYY) . WCF/US2008/052356

exanpl e, thehumani zed anti body heavy chain vari abl e

regi on may conprise an am no acid sequence of

( EVQLLESGGELVQPGGSLRLSCAASG-TFS NYAVBW/RQAPGKGLEW/STI

SSGEGYTYYPDSLKG RFTI SRDNSKNTLYLQWNSLRAEDTAVYYCA KHGAP

MBIy ArsoriyerossdasTiymrysad anfibed shight shaiporrighle regions. The

eﬁﬁfﬁmu%ed &tﬁ%ﬂ%ﬂ@%ﬁﬂ:aﬁﬂ%ﬁﬁ?{a ogﬁr@ﬁsg qb 5 COHR- Iﬁlgbﬁlgglﬁlgg an

region conmpris r-srng an am no

semm&nm&iﬁﬁu@NMAWERASGSVKAT@MR(BQa(ﬁnb{QSBnmn&mganwnﬁnoadd

ggj:zg?upéce .{%&S%\ﬁ.n%é)ﬂ s(g&;s Y%i? cggg)ﬁ W(ggl?lgtpngg acid sequence of
( GORYE MY TY ARG e, ﬁgh%mh%ntl&nﬁl I{pheRdiZ @kiable region

anti body heavy chain variabl e region may conprise an
anwmaoamnde@eqmeneeuk$§ﬂ@ngESGEELVCPGESLRLSCAASGFTFS
GG

RASSS, .g'ui QUK GRARRAATY Y TSNL
V\@@WXRVS@SGS@MFTHFS@thﬁEDF%W?CQQ%L@%_M@EGGTKLEIKR)

anti body |ight chain variable regions e humani zed
anti body light chain region may conprise: (1) a CDR-LI
conprising an am no acid sequence of (RASSSVKYMY); (2)

?Q@%{k@ ﬁﬁ’d{ﬂ% %g@gle e(f‘eﬁ{t&iogf ﬂgﬁgﬁgg%faﬁlgble re%on
seopuprias: @) a((IDlEI'I[SdB}ﬁ[))rLsm@Qm aﬁnﬁaﬁ'pxtlé sedusacdeMBASSSVKYMY);
ST 90 L) S SO0 VA0 0N IR COIBL B8 .o

”’W KRG Rk ¥ YOOMETSPYT)._F le, the h d
APGE PARFSGSGSGIDFTL 11 SSVEAE § & &g rhgRpspmple, the humanize

Fatody HgkRyhail0Gdrkibld mg@nmmatyecrompmcrph emi@ druhsagugsx of

SRR S SRR AR S A S AR BRI Ay s

( RASHENRYNOSGSGTDFTLTISSLEPEDFAVYYCQQFTTSPY TFGGGTKLEIKR).

[0016] In another example, a 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 (YQFTTSPYT). For example, the humanized
antibody light chain variable region may comprise an amino acid sequence of
(EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCYOQFTTSPYTFGGGTKLEIKR).

[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



(2) a CDR-L2 conprising an am no acid sequence of

(YTSNLAP); and (3) a CDR-L3 conprising an amno acid
waegaemoe2 of (QOFTTSPYT). For exanpl e, the hunkeii/E82908/052356

anti body light chain variable region may conprise an

am no acid sequence of (EIVLTQSPATLSLSPGERATLSC

RASSSVKYMY WYQKPGQAPRLLI'Y YTSNL

APG PARESGSGSGT DFTLTI SSLEPEDFAVYYC

KRATLEE6BLeISSVKRNDE W QKBRS R ILIY YTSNL
Sy
cé@Fégisaﬁgm&@?ﬁ%ggﬁﬂwﬁgYa PPOPPRFGGGTKLEIKR).

sequence of (RASSSVKYMY); (2) a CDR-L2 conprising an
a|[1001<8] adn dnﬁqummpleoﬂle(h\ﬁfﬁhﬂzéﬂ’)mtiwd li(gBy clairCRRiab® region

c Rt NECRERLhoBE g FBE) S 1 GhicEBE AT GAAPSBIBYMY):

S&ﬂ%*i P AB120R RELSH é%ﬂWLM) d (3) a CDR-L3
(EB)VLTQSPAT LSL ATLSC I%ASSS\Q/KYISN QQKPGQA ?ﬁFaéHLlu(\? :
YTSRRrIAPGHPARFBGSESET DR P @Qﬁwiwmﬁowwmmwe hurnamzed

LEJ 001 I n. anot her unmani z
F el Yt Qithable R R AR S R einst fidL JATRR AR
\LLT@WLSLSIM}EKAQTEBMSVIGEM}EWQEQ(QKPGQAPRLLIYYTSNL
(RASSSVKY (2) a CDR-L2 c%}‘p sing an am no_acid

s eQEROBT IAH)TISa%MP@ ECRE HRLEIKR).
am no acid sequence of (QQYTTSPYT). For exanpl e, the

h Zﬁm@, 2§l . ARhd RGN 1(:6: g@thuﬁﬂﬁiz@d \éﬁtﬁﬂoﬁgll&h{ G P Par B Ye region

se an am no
oﬁ@rﬁpm@ic;(emmm%mﬂsﬁ@ ARASBEVKI N MQIGICQAPRLLI Y
AP PARFS

: tS @@ %ﬁ%ﬁé%%%%m agjd

C%%[u@ﬁ&)’ofi (it ghﬁ} {qhﬁ'a SNy@R'}ﬁl?i’ q1h; %HQBT) £OMIRC L§ %§m%1(1§1)1§ an amino

onpri st ng an am no acrd sequence of

S ¥ddencd of) (QaY CORF Y2 Tdd hpf iPSi g Fan emmpig, th@ hemanized antibody

f YTSNLAP d
S TR iebit TEhaR Ty PRREt S dnanio e oof ks L "Tha"
hgRBvT ZESP ANLS DORYER AJNS CRES (8. OBV 0SS Ve, DNNYTRY WY QQKPG

conprise an am no acid sequence of
( BARRIGIVATLRE SRAESNTLEC ARSI SHRGSGEORPRIISSL EPEDFA

@%@%ﬁwwﬁbﬁ%&m QFTTYPYT

[0020] 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 (QQFTTSPYT). For example, the humanized

antibody light chain variable region may comprise an amino acid sequence of
(ENVLTQSPAFLSVTPGEKVTITCRASSSVKYMY WYQQKPDQAPKLWIYYTS
NLAPGVPSRFSGSGSGNDYTFTISSLEAEDAATYYCQOFTTSPYTFGGGTKLEI
KR).

[0021] In another example, the humanized antibody light chain variable region
comprises: (1)a CDR-L1 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
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[0019] In another exanple, the humani zed anti body
I'ight chain variable region conprises: (1) a CDR-LI
W@ opid®ng an am no aci d sequence of (RAS( SO BYI/US2008/052356
(K. S1SY(MX1 (YAl ); (2) a CDR-L2 conprising an am no
acid sequence of ( (YX>1 (TAISN (L.RIA(P.TI ); and (3)
a CDR-L3 conprising an am no aci d sequence of

(Q Y1IQF, Y1TT S, Y1IPYT For exarrpl e, the humani zed
aReaUBBERfi SR HRPRCbAEPmaEsiag an amino

s BB L SR o

{SI@n CAAG BTE Ire b AR SCREEST DFath o SSldRR DA WY YC

( i%a%%ﬁg VL s B SR rRE R s el g ook

s e quen c e gPY'T%JiAP@\)F’S ); %%?G%W FQE%IES?FETQ% anﬂYYC(

a&WC‘IﬁGTK{EBM ): and (3) a CDR-L3

conprising an am no acid sequence of (QQ:TTSPYT ) .

F ampl e. the hu i zed i .bod

Vi‘iﬂﬁﬁ 0 Sapr e R BB FheE b g i’ B b gy gpins
i HPLFHEW bikdifRARSPAN IS MM OHRIRATREMNYY TXCR3.

NLAP C:\/PSRFSGSGSGNDYTFTI SSLEAEDAATYYC QJ:TTSPYT

FGGGTKLEI z [0021] In another exanple, th
hitRdl zddean lgq@olapdlmg GRtyPERidermazabs %?&Céedrfé@%bﬁ group consisting

SO ARES.y RS PRI i g0 §5) ot
CBivLRoeonlpr Tssamge anbcajmams,qmlyts:pqdl@'rs(ae anfib¢dy(tMolBtule.
TAI N | A(P. TI i Si
ABOE Tl e A RO L who ey oy By Hngheavy

eéﬁaplcenstéda%egﬂémm ZREh AN eRYin cbﬂéﬁént%gw mrelxeﬁa R the
regi on may conprise an am no aci d sequence of ) (N

Vﬁnt@hpdmm@mgw@@MW@W\&W@I@{@MmOIGCMG) where
~th Y%i_}%é‘é@lga Ne ﬁyfhﬁjnﬁyﬁ l%t%w&omalns of an IgG
Om%)lﬁﬂ'_e YDhE Hobrpép oI mbriEA Kk &V lecule. For example, the scFv may
have a formula selected from the group consisting of NH,-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.

[0024] The antigen-binding polypeptide further may be conjugated or fused to a
therapeutic or diagnostic agent. For example, therapeutic agents may be 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. Examples of diagnostic agents may
include a radioactive label, a photoactive diagnostic agent, an ultrasound-enhancing

agent or a non-radioactive label.

[0025] The antigen-binding polypeptide may be an antagonist of CXCR3.
Typically, the polypeptide is not an agonist of CXCR3.
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[0022] The aforenenti oned humani zed heavy chai ns and

humani zed |i ght chains may be present in the antigen
wheevdiosny4pol ypept i des that binds specifically POI/UXORB052356

[ 0023] The antigen-bi ndi ng pol ypepti de may be sel ected

fromthe group consisting of an anti body nolecule, a

Fab fragnent, a Fab' fragnent, a F(ab') 2 fragnent,

and an scFv nol ecule. In sone enbodi nents, pol ypept.i de

i 400261 arlihe gadgenkindisapelypepitdcdters i8S rrggptor with
R G TR B PORLAR. W Rl RO It an
r effindty. corgiantex atriohe abolrel 08ME i (prdiyrabiylae basterbomtyl 0% 'amore

I gG . g. 41 gd I I ]

¢ REB g b s agotiy Sile Bt ERat e ah P St D
chai n constant domains of an |gG nol ecule. The

PPdO2TE IOtpilﬂﬁdi%bfse@%r@ﬂha?ﬁ%&’eu‘ﬁ%l%ﬁlfp%sitigﬁ’s( conHE Bthe t he
scFv may have a fornula selected fromthe grou

c efes¢raentiogcOrRMiRNbindin XpaliKp @ODES airfb carrier (e.g., a diluent or
NH2-.L - VK- X: VH COOH,  wher ei s a_ |l eader .se ce, VH

£ Aar otk GGy bl Sk O He B PGt or
Xdiagnésticiagkitng dpeloyeepdrtide; and VK is the humani zed

anti body light chain variable region. [0024] The
antbgen-binding polypeftide further may be conjugated .

ol 0028k e dhliudizclpsrerasp@atiogs of trefitiag e diageosietliscasger condition
eﬁ?&%&)lﬁ%ﬁ&%ﬁﬁﬂﬁf&*g tl?egcﬁgbtloc‘se%){arﬁﬁcéﬁicﬁp . cﬁs{tﬁ)'ﬁk H@patient in

group consisting of "a cytotoxic agent, a oactive

| abel themof. | Forerampliduthatpbarmaacttarabrooeposations meayrhe, adannistered to
ol i gonucl eoti de, .a photoacti ve therapeutic ent or a.

CHRBIR AL~ o B mtark R otn e s econdfion.
| BchMpRs 8f HREHsCASd MRdlRAS hay InddR KRG N AW RIRAS L, Gupus),
agent, an ul trasound-enhanci hg agent or a

norflanziatondiawes disaisel(IBIP D oR®hicThetragitviegatmdiany disgase (COPD),

pol ypepti de, may be an antagoni.st of CXCR3. Typically

C R gt ARk AR bo Cpts atpRiforrkgoural
antiveeNsykicatinfgyPOlopBREdcds:, Bidiisis! @F& helidb¥fekand leukemia or
receptor with specificity and high arfinity.
T{spnrhwimaye. g varangt Ypmberde lbilraza (@LENCR3 with an
affinity constant of at |east about 106M 1 (preferably

aﬁodz@?%ﬁ%%m&%% ﬂolyﬁ@dieeotides that encode the aforementioned
polypeptides. The polynucleotides may be operably linked to a promoter for

expressing the encoded polypeptides in a suitable host cell. As such, methods of
producing the polypeptide encoded by the recombinant polynucleotide may include:
a) culturing a cell transformed with the recombinant polynucleotide to express the

encoded polypeptide; and b) recovering the polypeptide so expressed.



preferably at |east about 108M 1, even nore preferably

at | east about 109M 1) . [0027] Al so disclosed are
W@b@sgodt i cal conpositions conprising the  PCT/US2008/052356

af orementi oned anti gen- bi ndi ng pol ypepti des and a

carrier (e.g., a diluent or excipient). The

phar maceutical nmay further conprise an additiona

t herapeutic or diagnostic agent as disclosed herein.

[0028] Also disclosed are nethods of treatin or

di agnosi ng a dl@gggé)%ﬁc%]@ﬁé@N%Tﬁ%PRéW

adn1n|ster|ng t he di scl osed pharnmaceutica

' tF'l?ﬂ‘% 1ti0udrR&tihBiBltiond e SAIR IebRaing 5 %1 cells by murine
exanp e he pharnmaceuti cal conpositions may

adnti-4PgTRY s\t Ab#leabDéA; dbEYNELS Aabifaf ]é%ﬁ?atAél#ﬂ V36ESA,;
i%ﬁy mal i gnant di sease or condition.

Eggﬁgléé i seases and conditions may include

apso3 Mungiedi 3EERe A1B79- 21 A4PUSHAS 1 wil EpmreAergy- bawsla; Ab#10

d| sease (| BDi chroni ¢ obstructive pul monary di sease

(e3P 2Aafbht] + PECELAR L2 T URat oi d arthritis),

mul tiple sclerosis, transplant rejection, centra
n s ' ' it AS1.S -
PR SRR ALl T B Tp SDIEEREA THY 2Ef Blbfition by murine
C hntdGaCR 3 mptbo cA# 1c- Blénlkeﬁcbaz £ BALSA), AHBO2BIG2AIADH#4 — VI6ESA,
d Ios are ynucl eot | encode t he

Epatash el d dor Sy o G il POy e YRR
beBQ}ggq ol |2@@quto a pronoter for expressing the

encoded pol ypeptides in a suitable host cell. As such,
Mm@ 33¢ s Fogurp Batlusiatey atlﬁ!éCp alajyepefi derieratided CRY mAk binding to

C AP CH SRS mPRLIC R HES AR e e o R SR T8 s

t oo 0BT §al)t he encoded pol ypeptide; and b) recovering

t he pol ypepti de so expressed. BRI EF DESCRI PTI ON CF THE
DRAW NGS [ 0032‘2‘11 Fi ure 1 illustrates inhibition of

1P¥134] pFignngiditlpsiep QSdnhlhltw@af IcBerpgking bindmg e GX (Bdcikg murine

VARECACRS s et sRATNGEREAG 720 bty

21A4A; Ab#8 - VI5F4A; Ab#9 - V3GEA; Ab#10 - 23E12A;
APGA3SL FiQEHeEs, ikt inhiBRIeh®f chemokine mediated chemotaxis by murine

anti-CXCR3 mAb and humanized anti-CXCR3 mAD.

[0036] Figure 6 illustrates an alignment of the VH Domains of 5 anti-CXCR3

Clones.

[0037] Figure 7 illustrates an alignment of the VK Domains of 5 anti-CXCR3

Clones.

[0038] Figure 8 illustrates an alignment of the VH Domain of anti-CXCR3 Clone
V44D7 with the closest expressed human IgG and germline VH.

[0039] Figure 9 illustrates the risk assessment of amino acid changes required for
complete humanization of the VH domain of anti-CXCR3 clone V44D7. The

required amino acid changes are indicated below the main sequence and were derived
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[0032] Figure 2 illustrates inhibition of

| P-10-i nduced Thl cell mgration by nurine anti-CXCR3
WOrZms/o99#? - S5D4A; Ab#2 - 8ALBA; Ab#3 - 19QR2; APEHUS2008/052356

V36E5A; Ab#5 - V44D7A; Ab#6 - 37B5A; Ab#7 - 21A4A

Ab#8 - VI15F4A; Ab#9 - V3G6A; Ab#10 - 23E12A. [0033]

Figure 3 illustrates a FACs anal ysis of nurine

anti-CXCR3 mAb binding to Thl cells (top panel),

Cora¥ Nisomeat fodumnddila-23a dde Eemalifte ssReRd Nserriesspd antibody

t trat hi bi t
o R L B D e e et - xR b

and humani zed anti-CXCR3 mAb. [0035] Figure 5
i 10046 r d‘ﬁgﬂ‘eillﬂhllhﬂtlta'tﬂs rhh@lfislca”seﬂfmlklbmeof medn@a@d changes required for

AP RO SRR ROT 6D 6]V RGEAE & ik FAF LR a0 . The

alréc%lnﬁ@aﬁurﬁfacwala\{ @gmdﬂ@dt&ifb&o@mel & eﬁ%@ﬂﬁﬁwere derived
[0037] Figure 7 illustrates an alignnment of the V

Détoni #rsalghn@nietjun@xCRE3-CBodds gefaloBaienFiagdipe e)a)ressed antibody

|IIu trates I nment of t mai n of
an]fe %:?%nﬁ FOTMLR tAEA %61)_8, est expressed
human 1gG and germine VH [0039] Figure 9 illustrates

t pE041| s Figedd siesttatedfan atipnac@@f thecVIENp@in etanti-€MCRSrclone
corrpl ete humani zati on of the VH domain_of anti- CXCR3

c Ve widln the closget e?‘@%ﬁ’ﬁfiefiéﬁ%lﬁg e iggmiHanYEs are

i ndi cated bel ow the nmain sequence and were derivedfrom

anygahi 9 12Q11ENHTRR tﬁ/é'ﬁslg%seslﬁ@nﬂﬁfamm@ %1@% g@@f&qﬁﬂed for

expressed anti body are described 1 n GenBank accessi on
neomplaR 8 8@ zafi00 40ihe ATl dpmaibOofiantifSXCRB ebone N8 G6. sk
assessnment of am no acid changes required for conplete

h [ |on ftheVHd of ant.di - | gne +
VR * BB ot B R o Pion PGS RAPLRS Riafa s
ba|SDycdI RSy hinGEAUER CR 3ANh W Hréiiate@d0 SAOMERTXCR3MAD was
alignment to human VH3-23. The germ ine gene and an

expubatsd wyithrfiXGRyransfected NSO cells in the presence of various

concentrations of unlabeled commercial CXCRmAbs. A dose-dependent inhibition of

Eu-CXCR3mAD binding to CXCR3" NSO cells was observed.

[0044] Figure 14 illustrates expression of CXCR3 on Thl cells. Thl and Th2 cells
were generated from cord blood and CXCR3 and CCR4 expression were determined

by FACS. CXCR3 was present only Thl cells.

[0045] Figure 15 illustrates an '**I-CXCL10 binding assay. Th1 cells were

incubated in a 96 well plate with '%°

concentrations CXCRmADs. Cell bound '*I-CXCL10 was separated from free

I-CXCL10 in the absence or presence of various

radioactivity by an oil column and counted using a gamma counter. 1Csy values were

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

[0046] Figure 16 illustrates an '**I-CXCL11 binding assay. Th1 cells were

incubated in a 96 well plate with '%°

concentrations CXCRmADbs. Cell bound '*I-CXCL11 was separated from free

I-CXCL11 in the absence or presence of various
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are described in GenBank accessi on no. AAD53829.

[0041] Figure 11 illustrates an alignnent of the VK
waleovaiopwoef anti - CXCR3 cl one V3G6 with the cl oSBGI/US2008/052356

expressed human 1gG and germ line VK [0042] Figure 12

illustrates the risk assessnent of am no acid changes

requi red for conpl ete humani zati on of the VK domai n of

antj - CXCR3. cl one V3G6. [0043] Figure 13 illustrates

i FIOACHYIEN D AN b G MR FRIBCH UHAR Agamenacrerss Ngpvalues were

o e s SRETEA Sty P AR Mk ERHed Ny

cells in the presence of various concentrations of
u b0 ]al dﬁgl{l@t‘lﬂéﬂu&itﬁtes@ﬂ@@fﬁ@ém% biodmgdepbhdelit Thl cells were

nhi on. of Eu- CXCR3mAb .bin + O cells
RS e e s e AR e
0&3 %@O%ld-@klce@edf higlabdiRd CBRERINALC Alflcs 1ﬂéﬁBzﬁlon (1 hr at RT), cell
generated fromcord bl ood and CXCR3 and

ehpmmls&m@ﬁ(QP@mAb atas seianated Bymﬁp@urmbmeslm&tbmnmes
cel illustrates an

1§%¥m@f t &@%f%ﬂfﬁnggégﬁbqﬂ?ﬁrnggiIs were i ncubated in

a 96 well plate mnth 125I CXCLI O in the absence or

P GBI8N C FigifreVBriil @uisitos it Bitibh @fﬂ%psxcxmmmﬁng GeTi1 by
bound 125] - CXCLI O was separated fromf
r %QP&’&% iy hriggmaspgrnataagy. G CéHﬂW@Eﬁ}ﬁtﬂé:@tq&ismﬁg96awell plate

e ;ﬁé&‘iﬁf 1 in! tfi2 s ﬁée‘ﬁspré%%ﬁ | ghﬁ%ﬁ gg:ﬂfﬁAB‘Q bidAm

ead candi ates wer e In gr
[mmmwm@memmRmcwbmms&mﬁmw@mmm&mmmﬁ@

ass re incubated in a 96 wel
W EBRESERY bt P SO 490 B0 daing e BBV En hybridoma

v %ﬁe@&hﬁarﬁQ@lﬁ?ﬁhﬂﬁt‘éﬂ ONCIABANAS 10 Bl LelRatnd sé‘l&%d foXGhkher

1 was separated from freeradi oactivity by an o
cdtvatepragnd. count ed using a ganma counter. |C50 vaI ues
wer e cal cul at ed using Prizn1softmare Lead candi dates

5] e B SRS o

C Q]X(SRMAB hiybigddad ﬁq)emtdms Tal edlss wee Cvubdetal ik beRe1giate
CXCR3MAb in the absence or presence 10-fold excess

ofN”ihlnI disef el Cncia aimsncegrinsesepercRfbRfiPBh CE CRoppb hybrrgdoma

C%ﬂematants 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 CXCL10 binding to Th1 cells 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 Th1 cells. Only rabbit anti-mouse CXCR3 Ab bound to
rat Th1 cells. Mouse anti-human CXCR3Ab did not bind to rat Th1 cells. As a
control, mouse anti-CXCR3mADb binding to human Th1 cells is also shown (bottom
panel).
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bound Eu- CXCR3mAb was separated from free Europi um by

washing three tinmes and the plate was read using
WO/21081024981 uor onet er. [0048] Figure 18 il ustr ap@®US2008/052356

inhibition of 1251-CXCLI 1 binding to Thl by CXCR3mAb

hybri doma supernatants. Thl cells were incubated in a

96 well plate with 1251-CXCLI 1 in the absence or

presence_of various CXCRMmAb hybridoma supernatants

TR Tremure &1 t5aiaanisbopD [ Ga G TR b BRMREECC XCRIADS.
f Flﬂﬁ']cglﬁse\@etreql%u?)gt%a LY 5 by g}e%%;l éﬁ'«ﬂﬁy kgérhl ]%Pbmﬁﬂgb Haye taﬁé%nce or

usi ng a ganmma counter. onma super nat ant
t bastsendehuf bhtied OxCintrafiods nohhangy eti(ﬁXRﬁRnﬂéJIsl e fioe IIEubatlon (1 hr at

S or fu vel opnent ure 19

; Ridstousd Fhrtip Romatar e Bfl‘fa@%@[ﬂ"béﬁ% BRI BY Trgphing three
mefé%(%fH%tblﬁéf ik ijé?iﬁ%sﬁﬂé Wté@tfﬁi&osmetgp | Ingera{lﬁesWr@ calculated
i ncubated in a 9 late wth 1251 - CXCL t he

absieg d?elzmrSOfimme n‘?slel hffs avkmavy) deaiCxORaidy diyhiomadoed anti-CXCR3
ts,f 1 hr.at . . b d 125] -1 i ds ..
o SREDR AR LS b Feiind T ein SrF e St A i

C OIS ¥34DF QUNTesH #5 (588 o SR EALE L &fin C%)S@\éﬂrlgGl backbone.
hybri doma supernatants that inhibited CX bi ndi ng

t &b7hes g &k cheineseqednse PEBumaRiz¢d anthe X CReve4 UphEhk Lead #5 and
B9 PR o S AL SR PR TR o

pSéélehﬁeﬂlshﬂg)dﬁtaﬁﬂQG[lBacﬂ@aﬁé i Huﬁlﬁn@éd AOYBEGATKES by ytdhain
pol ari zed rat Thl cel it anti-nmouse CXCR3

ABCBIS P tlblnraatze¢ﬁnt1€8€¢%3 V%Qg eV %Wd hunthe bbb sequence
d
Coftehigsn otk it AR OIS VRS AGB0NbRLIBLSS

(bottom panel).[0051] Figure 21 illustrates inhibition
_En[IO(ISXDf Eiguorel2? 1hustmbs 268dbiGXCRIABE C 1T by homwlahigede X&' R3Abs. Thl

RSB ShdyB  BE e B D B TR P rscnce of
h wms&%ﬁc&ﬁ%&hﬁ}maﬁuea ICXORMPIST Aftet inkubdtioAt(1 B s RT), cell
cell bound Eu- CXCR3mAb was separated fromfree

Ebpmpi ]&wﬁ@@CIV\}é)s\msrfgpmmeéérom free Europium by washing three times and the

plate was read using Vctor2 fluorometer. 1Cso 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 Th1 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 Thl cells. Thl cells were

loaded with Fluo-4,AM (Molecular Probes) and stimulated with various mouse
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times and the plate was read using Vctor2 fluoroneter.
| C50 val ues were cal cul ated using Prizm software. Abl
wha®sao49envy chai n sequence of humani zed anti - BXIZRS2008/052356

V44D7 VH Lead #5 amino acid and a |ight chain sequence
of humani zed anti- CXCR3 V44D7 VK Lead # 1 (see
I nformal Sequence Listing) in an Ig@ backbone. Ab2
has a heavy chain sequence of hunani zed anti - CXCR3
VAATSR A @rdbasicsn dndicatey Hinciopss 1A 1aErsglmarCaf was determined
hgpgsp zed anti - CXCR3 V44D7 VK Lead #7 (see |nformal
Sequence Listing) in an 1 gd@ backbone. Humani zed Ab
(1g&4) has a heavy chai n sequence of humani zed
anti - CXCR3 V44D7 VH Lead #5 and a |ight chain sequence
of t heD&TIAGJLRRIDIESUR B THON OEATHZPREEBRRYD EMBODIMENTS
backbone. [0052] Figure 22 illustrates inhibition
Eﬁnggg ﬁnﬁmggnanlzed CXCR3 Abs. Thl cells were

t e 2296 wel | plate with Eu-CXCLIO in the
absence or presence of various concentrations
hpoose] z ech {oKCRIPaS deddtibed hérpaybdrs ana (ullklchpthat.e. RTa)turally
cell bound_ Eu- CXCLI O was separated fromfree Europiu
bycepsang gormedBY perpad IAYNpEadbYsgeae \Xﬁgmeéfaracwgblﬁ@toml

V?fd%gse%)flt mlir?fg@foﬁgh Sh']%%u}éatlr ge ednﬁ%(gf?l Igf;“él?gm’ﬂﬁh&gglcally

lzm's l'ustr
i abtivei (i e.ospeCicall Obindihgg pdrtibh lof e ithmahegtobw i moleyule, like an
hu%ﬂghé$ CXCR3Abs. Chenotaxis assay was performed in

a 12288Mel | plate (Neuro Probe, Inc).
Approxi mately 29 nL of CXCLI O or buffer control was

aggiad) t Al HRibBP fr@ﬁ?n%hé 8 pordion Bk aRbintftvd ?I%ﬁéﬂ as F(ab'),, F(ab),,

suspenS| on in the absence or presence of various

c 5k ey Hvi s apd thﬁ?dﬂ@n iRegardiass phygicasc.wasngibedgiragment binds
.dl f 3&5% Yargd at%t%nlwg ssreg n&zlgg bé’rdl i c% ﬁt{lﬁdybg terrn ‘antibody

ron a ae

W@ﬂagﬁleme godedleddyiang @yrbls(etﬁﬁlﬂ gehétically @h@né@échpl@tem that acts like
(Pronega) 0054] Figure 24 illustrates an anal ysis of
can-antihady biybinding toed sscifiprantigen fodorga pcomplde dropFxample,

Fl, WIS Rkl Bh 186 Yhitdh h

v TP RRTRbREE SO TS Bl Ble egions, sue

| acthea$e” fmgmpits acelidting af tHearatialascgletsarfrithakchviFlah®Rght 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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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0055] Definitions [0056] An anti body, as descri bed
wherosiooms4r efers to a full-length (i.e., naturaPCHUS2008/052356

occurring or formed by normal imunogl obulin gene

fragnment reconbi natorial processes) imunogl obulin

nmol ecul e (e.g., an 1gG anti body) or an inmmunol ogi cal |y

active (i.e., specifically binding) portion of an |

i HARSDgASBIEY hetih eRaiseat hinmprizaiiona it sabaUstcd brdeterpining the

[ . ' . DOLL '
B T M Ry RO Moyt iR ph TuEieRifonce) btroen the
ahdmbiniecd ddeain Red dredicanbnofomtinuaibtaeingahatanmitieo fhym the total
fragment. bi.nds with the sa tigen that i . :

r BEBGHT SEiRY Atk aflﬁf%@ﬁ\ﬁﬁf@%@@dﬁ t%@tﬁ@m%ﬂa?ﬁ%nﬁ%ﬁmds and
fhﬁgﬂg the @190 i ncludes any synthetic or genetically
engineg}§d§brotein that acts |Iike an anti body by

binding to a specific antigen to forma conpl ex. For
eXx@ofl e Asaned bodip, FCRBTemtass & fiedroplemisiotiat deterimzgaeagian” that
consisting of.the variabl e reqions, such the "Fv' .
¢ Pl B Grieb Bati PPorvar e M HEg: SR0 B vefidble domain
heawy amdd ilight chalhaiViser VEG.ORMaifiabRi do@lagn ©ORIdEs three CDRs
pol ypepti de nol ecul es in ich Iight and heav

Vv gﬂg&

aFeibire dragnasnsCBRe bR I ant § DR phipfardeosk pracent in the heavy
c RN GRIE Bl and O e LT REED R ot thdsE ppgpgntinthe

hyigktr chaini aibiablerdegian . TS} ndmberirasyzed @nbdédiodyini Ssauch,
RS S B ks S T V9%
t f v i } ¥ - [
JRIBLA 0 MY R A Bk, SHguaa

v aextaiplosind oesidues (AR - avogimsrad tHei fofteenthancsidind &ftatdinaémalsof CDR-

that. h b . i zed .to i.ncl t |east. a .. .
o DAy by aeeimia e T g min aidit atd enfhe i s Sainingy or ysine
apghidue MDA 3 RBIR od Opfb LISt AP tHARTEIBNE 8fhiRYaciPRERIBB hiter the
humani zati on"). The constant domai ns of the anti bod

mehée T PRaY; ibeludes 3-¢& dminaorpidsharrbensis apthiqisegusnce W-G-X-G,
anti b .[0059] As. ,u rein, "percent. humani zation"
RO Y Ao A5y SRR S b s ot BES Ml ERRE 2 00
amlivwviag b dydéihé efstine g sndliides appro@imtEIR 101 17 resigieeInd ends at the

bet ween the | , : . :
next tyrosine residue. CDR-L2 begins at approximately the sixteenth residue after the
end of CDR-L1 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 thereof. 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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humani zed domai n and the gernline domain, subtracting
that nunber fromthe total nunber of am no acids, and
WO b@s/0gHovi di ng that by the total nunmber of am POI/HS1008052356

and multiplying by 100. [0060] As used herein, "CDR
means a "conplenentarity determ ning region" that is
present in a variable domain of an anti body heavy

chain (VH) or a variable donmain of an antlbody | i ght

c Regniotiaagests apkrompieHoRsthergpf eMatsnipiei fcH b, these dugp ake

CER 45 BT G R 2 O B B

Se presen
aahkyCMolnht;es @iy doBreas nrlaZohey, EQid aid dtubes, OSSR Iitthiliﬁn)rs,

the .light chain vari abI e donﬁ The Kabat. qr}g)n‘g

sy¥RfNG? - g aqalogs, agf] “CWWG%%P yl ot0 1ns,
anﬁ'ﬁﬁﬁﬁl%Bﬁiu}/atﬁH‘ce ]pﬁ%béj vinch afllaldids, s@RBRAX] RLE lrﬁétl%d hydrazine
residues after the first cysteine reS|due) i n¢l udes

agprotiven kefepodrica ﬁupme&s@mtstgmagnmssn@mioattatm Hexalgxt

b It fif )
r FeRael s iRy brogouaid ik ahlges b FORPinaten eroot.
16hd ©xaie @@oﬁ@hﬁé&%@ﬂfé eedat ﬁtfeﬂtﬁ)ﬂ MEBe Rt fEn Be group
lysine resid begi ns at approximately the

t kprsisying off rigina pbrivo abnbie doxiesiaperén. afboavcledse (RNascofe.g., onconase,

C%‘I?\IaHg (I:,egt%é"‘hééjgdk_ggga% v\ﬁtgl;oggn)slﬁ-% %Skgweedaarﬂgvﬁﬂ%%t@a)%‘ﬁrlnn,

sequen am no acl

begihﬂ&riattoﬁppfrmdimreab¢x¢stesinduﬁ1 Pétuddmenas chadtboi ng a
cysteine residue); includes approxinmately 10-17
and e ds at th ne residuye,

cﬂf@@ﬁeﬁ@&%gma ulgtons Ry ﬁﬁ?@?«g}ec{ %r OS %g@@aﬁﬂn%@g&ﬁ & cytokine,
afats%En &éqfegrgaf% ﬁEtogq:ingh%Qld Q‘ﬁ%ﬂﬁ% 01%99 F&%‘drn@ﬁ Bﬂ{y zurnulatlng

resi dues. begins at appr oxl te y t
t Iﬁaqtcd (CSE) duentan‘ft:len (IHN) ezrydlro;[jmﬁ[bRthIﬁmepmbmw a COl’nblnatlon

R A 3 B RO 5 e pORE T (TNF),

aﬁéﬂn%ﬁoﬂétl@ s @Q&W&eiﬁfe'rlgﬁl&nQIEC&&Wstﬂﬁﬂ@th%qﬂa@%r Rech as
conjuggted or fused to a therapeutlc ent

i grAnuldeyticadl arctimpéatingiadter, (CaESmemdwtampmpaage colony

hgtrlmn?fglﬁhg ?acpor?b%%tleyemttgr ero esﬁglll gs frfll%eperdns all%t Qote a, 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, IL-10, TL-12, IL-18, 1L-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 keV, or a non-

radioactive label. The radioactive label is preferably a gamma-, beta-, and positron-
f125] 131] 123 1247 86y

2 2 2 2

emitting isotope and is selected from the group consisting o
186Re, 188Re, ©2Cu, “Cu, "I, 'Ga, ©Ga, ™ Tc, *Te, *F, I'C, N, 50, "Br and
combinations thereof. Diagnostic agents may include contrast agents, for example,

such as manganese, iron or gadolinium.
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whi ch may be a drug or a toxin, and a conbination
thereof. Drugs may include those drugs that possess

W@ b@sppvasraceut i cal property sel ected from t hePQ@r/os3908/052356
consisting of antimtotic, antikinase, alkylating,
antinetabolite, antibiotic, alkaloid,
ant i angi ogeni c, apoptoti c agents and conbi nati ons
thereof. Moire specifically, these drugs are sel ected
f ESYREESr oup consi sting of nitrogen nustards,
et hyl eni m ne derivatives, al kyl sulfonates,
nitrosoureas, triazenes, folic acid anal ogs, COX-2
| ol Rioh O SnurR¥ Th@] M 1A AHRe altiHold) €siD MY sbridoma technology
antibrotics, enzynes, epipodophylTotoxins, platinum
coordlnatlon conpl exes, vinca al kal oi ds, substituted
ut@¥d] At y/ic el wars ienendeddyeith GXQR-é@mﬁ&ﬁ@mﬁ NSQaells. Ina

% {S)ﬁo%g(itiuﬁrg S&rfg@(%?lglgisl (E: (?111 ﬁ)g R‘illgf \ﬁaél% (§1 gj \{v% e. an jected into rear

afetegis (2 Rhichea pe@Miiviaid ddtiordah & @@Lﬁns 1T1|’I€IHI @¥juRent were §1ven at 2
encorrpassedé@tﬁ;) the present i nventl on may be sel ecte

f ISRk tHe Vel V@@H@i atipg) hopst ip PBSn Thegerdaps laggrprige were
rﬂ}"rcia& qge?f %(ﬂjl e’Ea'cl: g}g@%ﬁ: en gvregoéﬁg(%?%%% a%&%%a@%&%g%c&ated for

affidsiot. Lgnphootted were Gaded with PIN RN J8eFS3rpldsmechitoma cells at 5:1 ratio
Pseudo as_e oxi n, d Pseudomonas endot oxi n.

[ oiBefE %M%ﬁ;%ama} %§ras agents eyHeg fusipry 6o Wterﬁereéw%ded in
c Qéléétr%'HBQT %{ed‘f"a aﬁbﬂts%de'aed’t 186 c°etll§ ?{eﬁ@kl‘l 119963%f‘ g?fa@é“st Ghe @

| ynphot oxi n, hemat opoi et i c a colon
stsmpnmhmntmgomdqbodomasmyt smvcmﬂéﬂf etaghiof Wen) screened by ELISA

© T PR o ol R OBRHEH M@ n iR R eBidgptified and

t Wsuﬁ%ﬁt@ﬁﬂsﬁvefr@ﬁlrﬂfer Gch¥nkd bReRE DRI REd Br hRAMAIS binding to
such as |nterleuk|n‘§ﬁOq col OS%)' stinmulating factor,
sGSH R e@ﬁ@ﬁﬁmgd@@ € &X@R%t é&heﬁgbﬂé@tl@ﬁrlde@f@gm)s
or E‘Z%)L%)Io EXR K e gpgc%ﬂ%%ﬁdé agpﬁ%lﬁ Lagk ene Ifo g%11%1’%1r%n‘[(i)al binding to
@1(6113@]80 ganpe.Nso dve%to@ omedl) cengQﬂbedef &ﬁﬁi@ﬁtlfyﬂ)@@R&Spemﬁc
deS| gnated "SI factor"”. Mre specifically,
B b X EBBperifjc hifestdogeas erg subcjangd tyice By limitigg dilutions.
I 1
R T e R T A
peliyfiepdn Hﬁﬁemi-lﬁsaﬂmme dnd éurdicn chayctlrézedam prigateggiclothe lead

fuse to a di agnostic agent. Diagnostic agents may
i RTINS phot oact i ve di agnostic
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agents or radi ol abel s having an energy between 60 and
4,000 keV, or a non radioactive | abel. The radi oactive
WO 20981094942 pr ef erably a gamma-, beta-, and PCT/US2008/052356
positronemitting isotope and is selected fromthe
group consisting of 1251, 131 I, 1231, 1241, 86Y, 186
DRe, 188 DRe, 62Cu, 64Cu, | | | tIn, 67G, 6 8Q4,
99DIrTc, 94DirTc, 18t F, HC, 13~ N T, 150, 76DBr
andA comhi nati ons thereof. Diagnostic agents nay
[ a agents, for exanple, such as
manganese, iron or gadolini um EXAMPLES |sol ati on of

MP§06BE S pokl T Radizi 63 ]Bﬂti-@r)&é/ﬂ@?%{ﬁ%%ie@%afsﬁ‘@obtai_n 60-80%

hybri doma technol ogy | BALB/c m ce were inmuni zed
whtimaGXERY Bl adpY 6 sioimagisNBOreteinl %)- 10040 af eypnddiinding affinity and

procedure 5X106 cells in 50ul. of .RIBl. adj uvant. (S

RS e ST EaeREs R o bindyi R Ehigh R PO Tlip T hna v
agedk Lbns | furtidr 8aia0Rs thanBb&lic@Mhiy aRintYRIG N SNafFnits and
week intervals followed by a final boost in PBS. Three
dasesificdtyer mice were sacrificed, their poplietal |ynph
nodes were harvested and | ynphocytes isol ated for

f usian. aleYn ht -

o068l KRRARKD S5s B Syl TET R el ERA AR esod apatysis

aandvirisbiongmgedurfadinpe (SdeUsherer aé] NaTwver @ 98@sMspenden

[ | ective HAT nedia and seeded at 106 r

mgﬁSﬁ(WQ)sS%N R%Uélfa_egf.a%ﬁgogﬁ% ENABTERPY o PS5 505-904; and

h 0 B zh?gtr]M%H§eVAﬂt@cQ)d%¥arﬁ§\!\1&%5 Wﬂle"ﬁ%@erﬁﬁ%@gﬁeﬂmcture.

by ELfSA for the presence of nouse IgG The Ig

pPRATIIN hgyGiyHERING B 18194, Warl &, pgl80)i flihegpriardy tirtéiody sequence and 3-
ts were.furth

rnat a e reened by FACS anal ysi o
PR RR ERE h [oreS EmkrS REB LBt maintan
( ERRENSAinitiRad RyRifidgMeamhel 3dptEhRd RRinRIS) difféRSit Fab and
for CXCRS+NSO cel | bi ndi'ng were then screened for
dilgG ercderuicalwane aeil yrgd {urGHGREHNSGCawith POVMBO(lisaadorAfter
¢ gﬁénrn%lg EheC édsg aht?-&@ﬁﬁ Vuq \hg Ghd V&é’to%%arés@ %ﬁrln];ﬁ %ermline
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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cl ones. The CXCR3 specific hybridomas were subcl oned

twice by limting dilutions. Hybridom subcl ones were
we@xpangd2 i n serum free nmedi um the anti bodi esP@BEDE2008/052356

purified on Protein-A colum and further characterized

in order to pick the | ead candi date. Humani zati on

Strategy [0065] One goal in humani zing the anti-CXCR3

ant i bodi es was to obtain 60-80% hunmani zed VH and VK

d 698 s ThraBlaskiosilg sopeneredvsbsitspeiserd by thaiNeg3I was used to

af Fini e it di < o

g e PR AR the o2 Bl N R ARy rhe v

t bafeurdthge atthordR C evak lecdatontcobfioh & hidmanezermlind siqnengs.

bi ndi ng _affinity an ecificity. [0066] Hymani zation
Wé@daﬂ_r %ﬁ%&@&%ﬂ%&ﬁnﬁ\{%@n ke %11 g Beaagaehs to the
a%u!ééeax@t% Wi Lh @RI sdBHQRY FESHE FRELOYH deg6&icd ARE€Ruman

et al, NATURE (1986) May 29-Jun. 4;321(6069): 522-5;
Reguske sequeaks VIPRETH(akl dENG aEERI Wbase) 996 jdentified as the best
9(10).: -904: and Xoma, Humani zi ng Mbuse Anti body
F&Méggﬁ?mﬂmﬁr eserving 3-D Structure. PROTEIN

ENG/ YEERSNG G198 GOMIRISCARASBPTFSS TAMPWIVRD XPGKGLEQVSAIS

anti body sequence and 3- D structure data were

uGSGGREY Y& %@BFW@NEWQW%EETM@GYQ%)- For
BP0 0% SR 1 2 BB s Tt

mMYi-Ba30) @ercvigdrifidd ab yeadst(mokdes: BoGomlse, W th or
Wi t hout Iigand . After aligning the mpuse anti-C

XCR3
VAT QRRITAS L PG RRATERCEASPRIRRY bAMY RRKREQRABRLLAEDASN
B e TS P o Y CORORENNPE gy 14
Tkiesmlimd or mati on was used to assign a | ow, noderate,

oM asRArY BBk hASGRavF TS RERIR b BRa rid g v as
MAAs 6 ¥ PYRFS 6 s TR FIRS L RIAGID A A B YR@SOGNRIR), [ 0067]
The heavy chain was 98% humani zed rel ative to the

mouse heavy chain (excluding COR s) after this.
p Chemrg andabequending of Muine api-CXCRY WV angyV Kzdonainsfrom

pélybddemd Ceil Liimgsor por ati ng tyrosines pair w se at each
position in CDR3, including a

[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 IT RNAase H negative
reverse transcriptase. The cDNA was purified using a GlassMax spin cartridge
provided with the kit and then reacted 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 (CH1) for VH and constant kappa (CK) for
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Yl 15D substitution, which gave on average a 2-fold
increase in affinity. The heavy chain that was used in
W@ b@sa949¢nd candi dates included 2 additional nMRECEUBING052356
at positions 97 and 98 nmaking it 100% hunman, excl udi ng
the CDR s. Follow ng the sanme strategy for the |ight
chain, the VK was aligned to the Al 4 germine gene

and | ow and roderate risk positions were nutated,

AMKer Threteayling PRE nradict iap angjesedi by @]éﬁéopélﬁfﬁébﬁrfgf gqgrect size

B S A L e A

" Bbast (Ifivatrogan Gaghente8d7 lwédﬂmwleg ﬁranm&omeds protddok NGB

was used to.identif cl osest tch to the nouse VH .
affan %@Pé%%‘%@&erﬁy nélggew%“tﬁﬁﬁﬁﬁre m\glones copipigjngecogiect size

U BReVRGd ‘ﬂ@SDNf%es@qﬁéth Gé‘tfehﬁlrﬂb& gnY '@Q Iﬁ@ kdHdiffor sequencing

sequences. [0069] Human gernline VH a VK genes were

c haseon Bex (Aqlwlbéﬁlosyatemsegart Dot 4fé36ﬁ%QDsae1d9e?dl0é r'd3l/Rriém DNA
and VK 3 uences éﬁé‘ mouse VH sequence, the hunman
g&PaFoh &o1loa e ARy reﬁp’foé% esignated in V-base) was
identified as the best match: VH3-23 gerniine

( EMQUa BN AMP ISR FCPABEHIFSS YAVSVWRQAPGKGLEQVSAI S
GSGGSTYYADSVKGRFTT SRDNSKNTL YLQWNSL RAEDTAVYYCAK) . For

the mouse VK sequence, the hunan germine seguence
4 [FAT | §irstag sthels lgphmasing ﬁntvCB%%Peﬁg anfdedy. Y 1 myag ddealélﬁed

(BRsRsRLmERaR &E%%&%g%&g AR QBB R

Rmmsmﬁmma S QERENR)weraalignad o all

BN A B P 5K s I PSRN RAS

Qe ARSI S EAF R OE Gl HRINEAEMMW YWHCUEAKHR ©). B PRIc08ng on
and Sequenci ng of rine anti-CXCR3 VH and VK donai ns

f pbgnregri miithanthe Geintewoirh exgidrea0ghlpbmiotigas behisgaetioc VH
p%‘ilorlngltn,em %gd E)éif\%rtegt hlfl%san germBNAVE (iorn?a%segm 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 each 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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using Trizol reagent (lnvitrogen, Cat. No. 15596-026)

follow ng the manufacturers protocol. Total RNA was
w@owse949¢zl to cDNA using a 5 RACE kit (Rapi d PCT/US2008/052356

Anplification of cDNA Ends, Invitrogen, Cat. No.

18374-058)fol |l om ng the manufacturers protocol.

Briefly, RNA was |ligated to random hexaner pri ner,

Random N6, and 1st strand cDNA generated using )

s thsdranpricpstiuct RNRZSAF celieyish |inefestamaiegnvitrogen) following

¢ . he cfied. usi

o e oS R S A AT A S S8R e

withrbughdProf e Anarr{a testheamdythel Tl Ge piii fikyd to thoamogtedigSe) testing in cell

tge resence of dCTP to append the cDNA with C

b ?@g&ﬁ?§&at the 5 end. The dC-tailed cDNA was PCR

anplified using an anchor priner specific for the dC

t @ttohndhGEBE s@BRREI fic primer that hybridizes to

hi ghl'y conserved DNA sequence in the nobuse constant

hea%y 1 (CH) for VH and constant kappa (CK) forVK.

THO7RE s Mariong carmressiad SR SmABS wakgl tostediingycagaetitive binding assay

CuREREARRLR TR 1o ARG RE ORI RS, CRRARMA DI AR, varipys
acdmperclA syeetoinh{tited BurOYER3MALh bihding 4SCEKERD). This data

foll ow ng manuf acturers praotocol. After transformatjon,

i NdiGtasiBetapeuse SN R Abrad spemarsighangibedies bind i@ aysilanping
cafi [ ' t he DNA sequence determ ned
ug?%§%g°%F§QE§ga§%Hﬁ?§gtor sequenci ng reaction m X
(Applied Biosystens, Part No. 4336699) and a 3700

ABIntiPods Afftesanal yzer fol | owi ng manuf acturers
protocol . Humani zi ng Murine anti-CXCR3 Anti bodi es

U o s AR g T TR B Gty were

adekcHRIALE B Qal@istospoativd Badiag agase iiiket RbaY Bu-1d0eeed
am no acid sequence of the VH and VK domains fromthis

afberpRidyes sar Eualebglad G XCR AmAd kpd Fhl phemgiage pssryHaclyping: -
' ] ]y avail i .
A HBRRNR BsF T LT bl iy AL RN Sigdipg agsey: Th

athdrh@alRaysay ByndfacmsugC RO R Agnivieding wkdaki n t he
framewor k regions a highly honol ogous human germ i ne

VH, domai n, VH3-23, and 2 different human germine VK
dedai®s> Al14 and L6, were

[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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i dentified.
t he nouse s

At those positions in the framework where
equence differed fromthe human gernmi ne,

W@eoos®t9dl i ve process was used to convert or nRCHUS200$1€52356

nouse framework so it matched the correspondi ng human

germine fr
CDR3 of bot
with tyrosi

PP

amework. In addition, certain residues in
h the VH and VK were nutated by repl acenent
ne (i. affinity matured) to potentially

. conp%nsatlg for any losses in affinity due to the

arg88INETEASf f i nity matured and

hurmnl zed nouse VH and VK donai hs were generated by a

03T %€ bl L HRAG bf ABuRY OKERS MY ﬁﬂlb@dﬂ%@%k d@Ermined based
over |l appi ng synthetitc As rt of

ol i gonucl eot i des

par
t be thymahiletyite nglelnerad@éahgbdﬁﬂéebé& alai cxdanil dmdung toakh logells

SHfigeS

SRR SE R

f.o,.sa

de f
elf)e?%sr? i°3 and the

st bR g ard

MR thAB asaY,| threk Mhoude TX CRMAABS e VR d fOE Rl heF ah@d

at each pos

ition. The synthetic VH and VK domai ns were

cloned in to specialized mamml i an expreSS|on vectors

t Hableal.| Gharactayizatign 08 dnsindXER ol

Sns to be expressed

in the context of a fully human IgGI 4 or Kappa -

anti body ba@(’t}‘&fggﬁ %ﬁiﬁ%&ﬁ &-p r EI:GFF'B?T“Gf tgfé%_'miacémemtﬁf%i-

humani zed agﬂ i edn ) 2AED “‘g g to

an 1gd or gonst FUSY ﬂ(’ﬁz Kg %53'365 1§t e ’?1 & ni)

ZQWT '

manuoract ur ds pfot ocol . Supernatants fromthe transi eﬁ{ﬁ'

t radbfecti gnsid8f e passed2fhrough Prot@B& A or G resi.ad

and 1gG p ied to geneity fo esting in -
f\ Eased asg%/% Epi tolpggggonpet it on6 s:] udi es [0072] 47

Varﬁbﬁ% commerééital CXR3mB& were teste@fn a 8.7

co tiveg bi ng assay, éJSI ng Eur opi (Eu) | abel o

- m”%g%& CXCF’:%ml&%.gLL CXCRSmAb% fromvari ouésjq%om’rer ci al lra

sousb88 i nhi biitEH Eu- CXCR3#MAb bi ndi ng §83CXCR3. Thi st.1&

dat g, Lpdi cat ed,.that nous CR3mAb and, gonmer ci al ,

antg% i es bltn% to over | ng ng epltope%B n CXCR3 0.78

(Fi gb#2 13)|. Ald body AffN/Aities N/A -
Ab#8 1086 264 0.68 0.57
Ah¥S 1348 R .20 8,14
Ab#10 66.894 MNIA NIA =
Ab#lt 4,80 MNIA -
Ab#12 5.77 MiA RNIA -
R&D mAb WD 351 0.81 0.8

Ab#1 — SD4A; Ab#2 — 8ASA; Ab#3 — 19G2; Ab#4 — V36ESA; Ab#5 — V44DTA,
[0076] Ab#6 —37B5A; Ab#7 — 21A4A; Ab#8 — VI5F4A; Ab#9 — V3G6A; Ab#10

—23E12A; Ab#11 — 35C4; Ab#12 — 39E10.
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[0073] Binding affinity and activity of nobuse and
humani zed CXCR3mAbs were determ ned by various
W@ 09pe94981 ve bi ndi ng assays using 1251 - and EuPCHDE£10081052356
chenoki nes and Eu-| abel ed CXCR3mAb and Thl chenot axi s
assays including: |ICXCLI O binding assay; 1251-CXCLI 1
bi ndi ng assay; Eu-CXCLI O bi ndi ng assay; Thl chenotaxis
assay; and Eu-nobuse CXCR3mAb bi ndi ng assay. Thl cells
[0074] Primary Thl cells generated from cord bl ood
sie--Ge B BRI IIOTLDIRAINEASAYsays. As described in the
literature, CXCR3 expression was observed only on Thi
c %dﬁ] _blﬁin(ﬁﬁﬁ affﬂlit?&)% nfRbd EXTRPEEBOMORACRY RBAGR determined by
anal ysis (Figure 14). Th2 cells specifically expressed
CORact s2trafion xdingasamdusing BurogX@h |abeleginmulise f XA pgrgibodies.

[QO075] The hjnding affinity of e mb. .

A omP eSS ol B mbuSe 6 R HCTHAR BB Rip figupe 17. Data
| AldhPihts stadi ialiRbed acht EY@X OrRINA LD Rdihg o OXATRINGad Pedifik and
cells (Figures 15, 16, 18, and 19 and Table 1). Based
omattrableevith hiailhg adfinit efsuapanompdardbbifot 2 assay,

t hree nouse CXCRmAbs were sel ected for further study.
Tg@kg%%isggﬂiﬁﬁterization of Anti-CXCR3 mAbs Bi ndtng

t | P-10- Displacenment of Displ acenent

of !'- Thl csfls, induced Thl chenb SMP-1Q binding to

t {00%8] biMhalisngntilodFilbiAGEast @ROG)) Wdte §ergémed by alhfferceiidls

1G5 . f 1CQO i 4.02 WA A N A Ab#1
| SRcring g s 1t GO R s GY b Ra TS memigangs \ABRg lgaceondary
N6 (BET FART4\AARRIAT- 00 e bADETARY ABrrobds wre

b 831 172 0.94 0.76
further tested by FACS using CXCR3'/CXCR3™ NSO and Th1 cells. An example for

specific binding of CXCR3mADb 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
Th1 cells. The mouse parental CXCR3mADb did not bind to rat Th1 cells as shown in
Figure 20.

Biological Activity

[0080] Binding assay: CXCR3mADb 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-CXCRmADb 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

Thl chemotaxis assay are shown in Figure 23.
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Ab#7 4,20 WA N A -
Ab#10 66.84 NN A WA Ab#1 1 4.S0 M A -
WORAWSAHID4IMb N O 351 0.61 0.6 Ab#l

Ab#3 - 19@&2; Ab#4 - V36E5A; Ab#5 -
- 37B5A;, Ab#7 - 21A4A; Ab#8 -
Ab#10 - 23E12A; Ab#l 1 - 35C4;

Ab#8 1096 264 0.68 0.57 4 ,

Ab#12 -

V44D7 A,
V15F4A; Ab#9 -

14

Ab#12 5,77 N A
5D4A; Ab#RCTF/USMENH52356
[ 0076] Ab#6

V3GBA;

39E10 Eut CXCRrrAb sat ur atl on b| nd| n assay [0077]

was determ ned by di rect saturatl on b| nd| ng assay

us[;ﬁm
exarrp

YR R

R B

I'S assay

wiRUS e

usi ng

one

use

(F%mﬁﬁﬁd 299t

mmfl&gcmg ca

s hwhrlizahoFingUirlecell3. ABahawh llIDFmgtlfa X!, sbuyf theditdmided s showed

that Eu
s AtV PEBTR

SO

bi ndi.n

CXCR3 was specific and
nﬁaﬁ%n%??. rﬂutxy of subngnorml ar Kd

(0.47 nM. Antibody Specificity [0078] Muse antibody
hytiabiedn MESs, VARRIGF DiFFEIRns ShRRiALdXnBbeitS &S BRtdralined From

1
A
§
k
1

SﬁﬁﬁﬂgBﬂd@%YotMiE s + and CXCR3-NSO nenbr anes
usi ng a Eu-secondary arnti body (DELFIA). Anti bodies
-2000) that pound T0 CXCR3¥ ranes were furtner
ested by FAQPBinhingyAeTRCHCXCR3 NSO ang Thl cells.
NA 3P for speci@®M) bi ndi NgcRbmGHER3 etrée'@)ﬂlﬂsamzatlon
eXpressi ng ceHs—+s—shown—+—Hi gure 3. Spectes—€ross
Reactivity [0079] The| parent al rﬁﬂméllMXCRSrrAwaas L
ested for binBudg-t0o| poiedd zed rat Thl c¢el | s by FACS.
all VA4 abb it anti-muse CXCR3 Ah ( pggi tive control \
pdldc eefirat Thi cell 5. The nouse parent al CXCR3MAb
licskcéios vaupd o g Thl gebls as shigyn in  gg 79
Humanized
Abl H5K1 0.8 2.6 0.31 100 96
Humanized
Ab2 H5K7 0.35 1.82 0.28 100 94
Humanized
Ab3 H5K2 1.25 1.86 N.D. 100 100
Humanized
Ab4 H5K3 0.38 0.56 N.D. 100 100
Humanized
Ab5 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]

V44D7 VH Lead #5 amino acid and a light chain sequence of humanized anti-

In Table 2, Ab1 has a heavy chain sequence of humanized anti-CXCR3

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

4.




Figure 20. Biological Activity [0080] Binding assay:
CXCR3mAb specifically inhibited 1251-1 abeled |1 P-10 and

WO 20080949 ndi ng to primary Thl cells. Due to  PCT/US2008/052356
unavail ability of |abeled Mg, it was not tested in
bi ndi ng assays. Chenotaxis assay: CXCR3mAb i nhi bited
Thl cell mgration nedi ated by CXCR3 chenoki nes.

[00814 Humani zed anti bodi es were tested by binding and
c Réight heinssequiey oF hymanized it G XER ¥ 44Hd! &gfd@ﬁdﬁ* See Informal

CSREL L TG AR O T T
thmamz&ﬂantﬁ@&(]l@s\[]ﬂ4l§7 &H Lhﬂﬁi #bhdmiab eoiitaax iadighs sleayn sag@ence

o Prsseak e CXCROT 5085 LR Eroleeab e ERe Chling) in an

?%glegaékgﬁneag&m B4l aChe%Q%r bidih ¥edu@néen(qqﬁ1'rrﬁglz%é anti-CXCR3 V44D7
ilirzation in shown in Figure 24, none

ofVH headaft arslodii gy 0ba19 Isoowedceam@hlmgammedtanu -@XERY MHD7VK Lead

e D TR S e ARt in e R RO 4B i i thain

&J}Héh@%fihuﬁﬁﬁﬁz%ﬁ alNi O X CR D QU4 D t\e Me e 5 Eﬁﬁﬁ)?dmd dhd a light
e 2, Abl has a heavy chain seguence of hunmani zed

aﬁham SR fipmayided @a@LC%Cl&i?nVﬁé AV I8 Lapdi# 4 (sep diformal
c e ap C . VK |e
SR8 RS EINARGED 1R TRALASH, ARD o TR ARG nbe
backboeined aribe XitRs3 V44IB’HV§H Lkl #5 S@quigihe ehaih sé'qlllléﬂcfbl afdfimanized
anti - CXCR3 V44D7 VH Lead #5 anda |jght chain sequence
oGt S ¥d4BANK ExeRsd (42 blfowlLS@%e%? Listigg) inpd g
Sgguspge Listing) in an 1gd@ backbone. Ab3 has a heavy
chal n sequence of humani zed anti-CXCR3 V44D7 VH Lead
#5 am no acid and a |ight chain sequence of humani zed
anti - CXCR3 V44D7 VK Lead #2 (see Informal Sequence
Listing) in an Igd@ backbone. Ab4 has a heavy chain
sequence of humani zed anti-CXCR3 V44D7 VH Lead #5 and
a light chain sequence of humani zed anti- CXCR3 V44D7
VK Lead

5.



#3 (see Informal Sequence Listing) in an |gd
backbone. Ab5 has a heavy chai n sequence of humani zed
W@ Ra0sOBMER3 V44D7 VH Lead #5 ami no acid and a PEYH$2008/052356

chai n sequence of humani zed anti-CXCR3 V44D7 VK Lead

#4 (see Informal Sequence Listing) in an 1gG

backbone. Ab6 has a heavy chai n sequence of humani zed
anti - CXCR3 V44D7 VH Lead #5 and a |ight chain sequence
oVHaTeH CEAINHER I8XCR3 V44D7 VK Lead #5 (see | nfornal
Sequence Listing) in an 1gd backbone. WHAT IS CLAI MED

IS: 1. jAn ang, &ggil%Qi@%M%ﬁﬁéé&ﬁ%aéﬂﬂieci@ﬂcgl@yﬁto CXCR3,

specifically to a humanized
andmposlyg:heavy chain variable region conprising: (1) a

CDR-H conprising.an am no aci.d sequence of . ( NYNMAS); L
(2) & R Ecompiidingeaam ik S50 Satutentavgpn comprising:
(TI SSGEGYTYYPDSLKE ; arbr 31 &)n%i ARG lasidI i8R ce of

am no acid sequence of (HGAPMITVI TYAPYYF(D Y)Y); and

(b) a humani zed anti b6YMAght chain variable region

conprising: (1) CUﬁag onprising an am ng .aci d
sequence of ( RAS@@VKY D;IQ %%Jcoén SR T isﬁ%uegﬁe of
am no acid sequence o{TISY¥GENAPY;YPIBL K@), add COR- L3

conprising an am no aci d sequence of (QQFTTSPYT). 2.
The pol ypeptide 6P cl &GRR-H EISHZCDRMYO deifequease of

an amno acid sequenceypi phiENT MY XbY YRR Y, and

(b) a humanized 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).

2. The polypeptide of claim 1, wherein CDR-H3 comprises an amino acid

sequence of (HGAPMTTVITYAPYYFYY).

3. The polypeptide of claim 1 or 2, wherein CDR-H3 comprises an amino

acid sequence of (HGAPMTTVITYAPYYFDY).

6~



3. The polypeptide of claim1l or 2, wherein CDR-H3
conprises an am no acid sequence of

W@ R@8eMPTY/I TYAPYYFDY) . 4. The pol ypepti de of anpCD1S2008/052356
clainms 1-3, wherein: (1) the CDR-H consists of the
am no acid sequence of (NYMAS); (2) the CDR- H2
consists of the am no acid sequence of
(TI SSGGGYTYYPDSLKG) ; . (3). the CDR-H3 consists of the
anmi no 4ci d Jeguelyeertsie of pnpfatastivApyyeeinp vi y); (4)
the CDR-LI nsi ' L :
( RASSSVKYIW)% B ( s?l{ef(ﬁlgﬁé%g??_@mé%%stﬁé %@@%‘%{r&ﬁ%ﬁ%&% St (NYMAS),
aci d sequen¢® of tHYIISREAPY onsasncof{thy amnhe aCloRselyBence of

The ol ypepti de ohatter TN IHEER" wherein the
CDR- H3 Consi(%ts @H\gﬁlﬁﬁ-ﬁmﬂ%i ?.fdchégﬂ et &huence of
YAPYYF . 6. The po [

( HGAPMITVI T ypept i1 de of any of
clains 1-5, wher HOAPMTRVEBENAREN FALY by heavy chain

vari abl e regj.on ¢o Ses an. amno acid sequence 0
(EV(MO L ( V%) Esw%q frg}eel{nﬁlno a01edqsequence 0
LSCAASGFTFSNYANS gvmﬁ{@@;q K(R g LEW/(A. S|

TI SSGEGYTYYPDSLKGRFTI SRDN( A. S| KNT L(F. YI LOM S. NI SLR(S
L | EDTAVYYC(V L the(GDRtLHGasHFDItheamiyReo sequence of

- YIEYWEQGTT( L. VI ..The pol ypeptide of any of
claim6, wherei n&/ﬁgkkérz%’n%n?ed anti body heavy chain
vari abl e reghon gEDRSEScERisRBMIR &bind a8RIGdgIGee of

( EVQLLESGGGLVQPGGSLRLSCAASGFTFS NYAVBW/RQAPKGLEW/STI SS
GGGYTYYPDSLKGRFTI@RBUSRRY YL QUNSLRAEDTAVYYCA KHGAPMT
5. The polypeptide of any of claims 1-4, wherein the CDR-H3 consists of

the amino acid sequence of (HGAPMTTVITYAPYYFYY).

6. The polypeptide of any of claims 1-5, wherein the humanized antibody
heavy chain variable region comprises an amino acid sequence of
(EV{M,Q}L{V,L}ESGGGLV {K,Q}PGGSL{K,R} LSCAASGFTFSNYAMSWVRQ
{T,A}P{E,G}K{R,G}LEWV{A,S} TISSGGGYTYYPDSLKGRFTISRDN{A,S}KNT
L{F,Y}LOM{S,N}SLR{S,A}EDTAVYYC{V,A} {R,K}HGAPMTTVITYAPYYF{D
Y HYWGQGTT{L,V}TVSS).

7. The polypeptide of any of claim 6, wherein the humanized antibody
heavy chain variable region comprises an amino acid sequence of
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPKGLEW VSTISS
GGGYTYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPMT
TVITYAPYYFYYWGQGTTVTVSS).
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TVI TYAPYYFYYWGQGTTVTVSS) . 8. The pol ypepti de of any of
clains 1-7, wherein the humani zed anti body |ight chain

WQo 20084942 r egi on conpri ses an am no aci d sequePCEUS$008/052356
({E, D} {I,NVIV{L, MTQSPA{T,F, 1} {LLMSL,AV} {ST}
{LLPPGEHR K {AVIT {L,MI} (SXN) C RASSSVKYMY
WOOK(SIn {G D} {QA} {A S}P{R K}L{L, WH(Y. K1
YTSNLAPE LV1P( A. SlRFSGSGSG(T N1 {D, S} {F, Y} {T, S}
{L, F} -|-|853{ Wkgg@lp(p@tpdfgﬁ@}:yg qu(ﬂvs f-|= W@i\rem the humanized antibody

tid f
Oﬂ gﬂt%g[l\ﬁg}@len E@ﬁgm zeémé%t? Jggey ]:Iégé%pclha?no
vafh, B (ENNSOT anMg SQSPASEsE, Bri Laviy i, acV H{ SSEplePigeE (R K} {A,V} T

&Mﬁﬁi@?&é@%ﬁﬁﬁ@ﬁ%@%sﬁ? SR LW

T RPY TR BRI &V ALY, Rﬁg@s@%){’ﬁ N}t{bdiﬂ (#fy }CJJTaS }V@LSF} TISS{

erei n t he hunani zeoi anti body lig chai’'n vari
r S6LOB {Mnb}m ééAéA{Xﬂ}%Y@éQQXWFGGGTKLEIKR)
( ENVLTOSPAFLSVTPGEKVTI TC RASSSVKYMY WYOOKPDOAPKLW YYTS
NLAPGVRSRFS DYTFETI EA . .
OOFTTSPYTFGRATRY EPREY. OP AT R, %%%IP;%&%%W%P 2o angiRgdpieht
clcladlﬂ*&aﬂabl@regvmledompmseml fainypetdedecncs os el ect ed fr om
th ﬂrou consi sting of an anti body nol ecul e, a

PAT I:%JbSL E AR v g kS A L B TSNL

SoD RN s PRSP AR Lol g ogpt i

pol ypepti de of claim 12, wherein the antibody is a
chineric antibody conprising a human heavy chain

constant re nd h n I i ht ch const ant
Con o 9he BB e st AB e iR PR g ey lgh
t RRaiRNE Y gich c%%ﬂrﬂ@ HPArﬁ&H'a%d(s% qSnce 8t 94 or an

| g&A nol ecul €).15. The pol ypepti de of claim1, wherein

t RENNOTRSEAALFY TRGEIKRVIEFGRASSSVKYMY WYQQKPDQAPKLWIYYTS
NLAPGVPSRFSGSGSGNDYTFTISSLEAEDAATYYCQQFTTSPYTFGGGTKLEI
KR).

11. The polypeptide of any of claims 1-10, 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.

12. The polypeptide of claim 11, wherein the molecule is an antibody

molecule.

13. The polypeptide of claim 12, wherein the antibody is a chimeric
antibody comprising a human heavy chain constant region and a human light chain

constant region

14. The polypeptide of claim 12 or 13, wherein the antibody is an IgG
molecule (e.g., a IgG1 or an IgG4 molecule).

8-



nol ecul e. 16. The pol ypepti de of claim 15, wherein the

scFv has a fornula selected fromthe group consisting
W@RNBIAY4942/H- X- VK- COOH and NH2- L- VK- X- VHCOCH, wWhe&r/E52908/052356

is a | eader sequence; VH is the humani zed anti body

heavy chain variable region; X is a linking

pol ypepti de; and VK is the humani zed anti body |i ght

chain varlable region. 17. The onpeptlde of any of

cl ai ms 13- 16 The gajynepitdsfelpin W@Pf@ﬁbﬁh@ ipelypeptifleds ab sehive

aﬁﬁp o18. The polypeptide of claim 17, wherein the

apeUtic agent is selected fromthe group
consi sting of a cytotoxic agent, a radioactive | abel,
an i nmufonodbt adlypeptaleldichaomd 5, wheremzthiersgFvalms a formula selected

condl aeron erovt: & NgrErk Sy aae s dpief -
W@@@Hnwha@mot @%@@delr §e®9ﬁ&t VIEPisSRt E&h@rﬁz&f MMbbEheavy chain
group conS|st|ng a radi oactive |abel, a photoactive

d wa@m@ tageonadeini llnamgmdmsb@m @né M@mdhm@uragemd amtibady light
Eﬂﬁagla?ctlve | abel . 20. The pol ypeptide of any of
AT AT *H2I9 B Mer ei n the pol ypepti de is an antagoni st
of CXCR3. 21. The pol ypeptide of any of clains 1-20,
wher ei n7t he ThobyRegitiddefiasy odtlamis BYOHosjugated XCRRrapeutic or
22 The, pol ypeptide of any of clainms 1-21, wherein the
pdlagpeyiciageithi nds to CXCR3 with an affinity constant
of at |east about 106M 1 (preferably at |east about

107M 11g nOAge ng{;@ﬁtﬁQlo\f cﬁatlmllqa%he@ﬁlotﬁé th]eo%%ﬁc agenY R¥elected

mor e pref erabl | east about’ 109M 1
p iﬁtarm&c gmupaa)hmstmgmfa tyitasoxic @gmtl zsrarig)aatmv;,e lebelt ¢ne
nms 1-22 and carrer. 24

PHiERaniiaat «GRBET e sRABRe. e iR ois COf i ioactive
C Wifﬂeﬁﬁ@ Soc@for a combination thereof.

19.  The polypeptide of claim 18, 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-radioactive label.

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

21. The polypeptide of any of claims 1-20, wherein the polypeptide is not
an agonist of CXCR3.

22. The polypeptide of any of claims 1-21, wherein the polypeptide binds
to 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 pharmaceutical composition comprising any of the polypeptides of

claims 1-22 and a carrier.

9.



addi tional therapeutic or diagnostic agent. 25. A

met hod of treating or diagnosing an inflamatory
wale@sasm4pr condi tion conprising adni ni steri ngPCEs2008/052356

conposition of any of claim23 or 24 to a patient in

need thereof. 26. A nethod of treating or diagnosing

an i nmmune di sease or condition conprising

adm ni stering the conposition of any of claim 23 or 24

to a pati entlhp pharamgedtical exmposiipn of chugm R dfugther ¢aspprisig an

ChadliBAORA: BPULOANE slgease or condition

cOnpri sing mnrs e conposition of any of

claim23 or 24 to a patlent in need thereof. 28. The

met hod@50f  dnmethibd of atarmgaA-d2ignosihg e indlahtieataiysBsas: @r

condi t|on is.selected fromthe grou onsi

ng,. of
2 SO HeR SR L anipisteying the,eanayositoRqf 2y g 6‘?3?9%8%?4 toa
d%%%§§gl&k§@mﬂaghronlc obstructive pul nonary di sease
D), arthritis (e.g., rheumatoid arthritis),
nultlple sclerosis, transplant rejection, centra
ner vougo systAemﬁihnfi of {reat@gahigiagndsing ag Emfan@dllS%ﬁ or ceplgrion

ST o PRI YA AL MIRESH S g

thaxpmbgpﬁptldes of clalns 1-22. 30. A polynucleotide
encodi ng a pol ypeptide conprising a hunanized antibody
heavy chain varlable regi on conpr|S|ng

conpri €/ng Anm&hPAsT gefitalgs%qie?@ﬁe@n%ﬁn( m)dlseesz)orgondmon

QIR 3l HshoAR HRRGE 287or 24 to a patient
T RS BB g e SPIRSLY R HEREE 2 or 28 e patient in
ameetbthaebt sequence of (HGAPMITVI TYAPYYF {D, Y}Y). 31

The pol ynucl eoti de of claim 30, wherein the hunanized

an't in(t))og§1 geiéé gbeﬂ?' 8 )E%bl S %(@Wqﬁ%s_\e?s sease or condition

( 9l RS ort ko ing W disease (e.g., lupus),
(TAIP(E. G K(R (A S nSSGGGYTYYPDSLKG

RET] aGROMORY, t&vmlﬂhsease (IBD) chronic obstructive pulmonary disease (COPD),

arthritis (e.g., rheumatoid arthritis), multiple sclerosis, transplant rejection, central

nervous system injury, Crohn’s disease, psoriasis, and leukemia or lymphoma (e.g.,

chronic lymphocytic leukemia (CLL)).
29. A polynucleotide encoding any of the polypeptides of claims 1-22.

30. A polynucleotide encoding a polypeptide comprising a humanized
antibody heavy chain variable region comprising: (1) a CDR-HI comprising an amino
acid sequence of (NYMAS); (2) a CDR-H2 comprising an amino acid sequence of
(TISSGGGYTYYPDSLKG); and (3) a CDR-H3 comprising an amino acid sequence
of (HGAPMTTVITYAPYYF{D,Y}Y).

-30-
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L(F. YILOMS.NISLR(S L I EDTAVYYC(V L | (R KI

HGAPMITVI TYAPYYF(D . YI YWBOGTT (L. VI TVSS). 32. The
w@odoggdheot i de of claim 31, wherein the humanP@BUS2008/052356

anti body heavy chain variabl e region conprises an

am no acid sequence of (EVOLLESGGGLVOPGGSLRLSCAASGFTFS

NYAMSBW/ROAPKGLEW/S TI SS GGGYTYYPDSLKG

RFTI SRDNSKNTL YLOVNSLRAEDTAVYYCA KHGAPMI . .

TVI TYABYYFY¥hspaymatessic of ghum R0pwhgigiicthe Sumgeized antibody

e I Rg: : ' Ll SEE - ' anti bod

RERY M POLKRERDA EonERR ah IR RISWIRSH Sor 7

c OB MSQig{ A | BB GG 3¢ 1 Q8 GUSGE B L RASSERTFNXYAVBIVVRQ

PR G P BRI SRS TEE s kv
siqPm@ﬁaﬁgggﬁﬂ%@m&éw@@ﬁg gt eRpAaATY APYYF(D

clalm3 n the humani zed an y Tight chain
var P W@ Qo &dil bV jdomMsi ses an ami no aci d sequence of
({E,D} {I,NVV{L, MTQSPA{T,F, 1} {L, MS{L, AV} {S, T}

L, P R, A T | . SXNI C . . .
RasSEVRTMMARECRE Shi s Tl Wiegmprbigepipeqgnibody
| héXryKdhahaNeBiRGE dioVbahpriseh RIr omBedd sdfueddd, o8} {F, Y}
{T, Séts:L, g TI S WX1E(A. G PlE%F L 1A(V. T1YYC(
OV REFFSSGEIPYQRP SGARSGETESNIHAMBH YRQAPES W VSTISS
4 (?d}?‘rgﬁi%. ﬁL‘ﬁ@éﬁ?TﬁﬁﬂﬁSﬁNﬁWﬁ@ﬁﬂﬂR&@ﬂh OPE AKHGAPMT
c €gi On conprises an am no acid sequence —
ofTVIEY NPYTYISPAW SQEITRRATESC
RASSSVKYMYWYOOKSGOAPRLLI YYTS

NLAPG PARFS GIDETLTI SSMEAEDFA C. .. .
oomsé%pe%%im%f%ﬁ_ ¢ 3gody ¢ POYRARIEP EoPPingf hpmaniaed
3&nti%?r1%'hpcﬂaﬂgvme§%ﬁ BRpLBRGY(1h 'a@ﬁR-thadofhprisinfg an amino

vari able region conprises an anm no aci d sequence of
( ENJISTOERAFOSRPRSSRARY VORACS SVKYRMVRY QORI A vy BSid
sequence of (YTSNLAP); and (3) a CDR-L3 comprising an amino acid sequence of

(QQFTTSPYT).

34.  The polynucleotide of claim 33, wherein the humanized antibody light
chain variable region comprises an amino acid sequence of
({E.D}{L,N,V}V{L,M}TQSPA {T,F,I} {L M}S{L,A,V}{S,T} {L.P}GE{R, K} {A,V}T
{L.M,1} {S,T,N}CRASSSVKYMYWYQQK {S,P} {G,D} {Q,A} {A,S}P{R,K}L{LW
V{Y,K}YTSNLAPG{I,V}P{A,S}RFSGSGSG{T,N} {D,S} {F,Y}{T,S} {L,F} TISS{
M,L}E{A,G,P}ED{F.A}A{V,T}YYC{Q.YQFTT{S.Y}PYTFGGGTKLEIKR).

35.  The polynucleotide of claim 34, wherein the humanized antibody light
chain variable region comprises an amino acid sequence of
(EINVLTQSPATLSLSLGERATLSCRASSSVKYMYWYQQKSGQAPRLLIYYTS
NLAPGIPARFSGSGSGTDFTLTISSMEAEDFAVYYCQQFTTSPYTFGGGTKLEI
KR).
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NLAPGVPSRFSGSGSGNDYTFTI SSLEAEDAATYYCQQFTTSPYTFGGGTKLEI

KR). 37. A reconbi nant pol ynucl eotide conprising a
WEe@soten2 sequence operably linked to any of tP€T/US2008/052356

pol ynucl eoti des of clains 29-36. 38. An isolated cell

transfornmed with the pol ynucl eotide of claim37. 39. A

met hod of producing the pol ypeptide encoded by the

reconbi nant pol ynucl eotide of claim 37, the neth

conpri $Png: Tay pelynueleptily of cladm|34 wa%flbthﬁ@amwwd @rﬁ@ody light
L ﬁaﬁH’%H@d“é re%% d&&&@rf‘s% Lf&nig a%?fiﬁsreeﬁﬁéﬁcg he encoded

ypeptl recovering t ypeptide so
e@N&’ﬁQﬁPAﬂSWH@MﬁWﬂIﬁ@RﬂSSSWK&NW%YQQKIH])QAPKLWIYYTS

%ﬂ&é@r@ﬁﬁéﬁﬂgﬁﬁﬁhﬁﬁfﬁ%% TS 0P ek faPS ke

rising an amno acid sequence of ({T,A Y}I{S Y}
{ G T, Y} {GS} {GVYIJHFS Y}TYY{P ,AADS{L, Y, V} KG and

(3) a CDR-H3 conprising an am no aci d sequence of (HY
) (CY) 3[A Y)AmquTnMpﬁnat\powtutmpnde{qcmesmgva p#pmotcTsequence

h i b d h bl f
PR Ol PP A R S A BB a0 of ©
(EVQLLESG@GLVQPGGSLRLSCAASGFTFS (N. s Yl YAI\/SV\X/RQAPGKGLE

WS( TA3Y1KS AYUSolGed cUcaSideenmEiGlith e Yblynucleotide of claim 37.
TYY(PALDSI L. Y. VIKG RF TI SRDNSKNTLYLQVNSLRAEDTAVYYCAK(

H. GYl (AYLP YIT(V. YIITY . _
( AY)Yl g’WFYYWﬁ@h‘T’%%@FH&Qg thwo;[m?aﬁfi% gifodett Py tgyrecombinant

NeaNYuABAIdE MRl RRe SRS GRARTdiR: nO:

a) culturing a cell transformed with the recombinant

polynucleotide to express the encoded polypeptide; and

b) recovering the polypeptide so expressed.

40. A humanized antibody heavy chain variable region comprising:

(1) a CDR-H1 comprising an amino acid sequence of
({N,S,Y }MAS);

(2) a CDR-H2 comprising an amino acid sequence of
{T,AY}{S,Y}{S,G,T.Y}{G,S}{GY}G{F,S,Y}TYY{P
LAFDS{L,Y,V}KG and

(3) a CDR-H3 comprising an amino acid sequence of
(HY}HG,Y}{AY}PM{T.Y}T{V.YITY{A,Y}PYYFY
Y.

41. The humanized antibody heavy chain variable region of claim 40,
comprising an amino acid sequence of
(EVQLLESGGGLVQPGGSLRLSCAASGFTFS{N.S.Y}YAMSWVRQAPGKGLE
WVS{TAYI{S.Y}{SGT.Y}{GSI{GYIG{FSY!TYY{PA!DS{L.Y.VIKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCAK{H.Y}{G.Y} {A.YIPM{T.YIT{V,
YHTY{AYIPYYEYYWGQGTTVTVSS).
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(1) a COR-H conprising an am no acid sequence of

(NYAI'S); (2) a CDR-H2 conprising an amno acid
wgeeganmoe2 of ( TYSSGGVYTYYRDSLKG); and (3) a CDPETFBS2008/052356

conprising an am no acid sequence of

( HGAAMITVI TYAPFYFYY) . 43. The humani zed anti body heavy

chain variable region of claim42, conprising an am no

acid se

f
( EVOL L ESGaaAmaEsizR Seilestr s swiRbA RN A STvOE:

S e L SN R

heavy chai n vari @lal8egi on conprising: (1) a COR-H

oL ooy R s S S dpphient e
( TI YSGGSYTFYPDSL SS?@G{;X(@YQD@@% aR@MPrising an
ami no aci d sequence of (HGAPMSTElI TYAPYYFYY). 45. The

humani zed afd)i bodyCIPR&Bycanhaismgar dnainb ecidesgiencobf
claim44, conprisj 1L ' quence of

( EVQLLESGGGL V@G%@%@%ﬂg}é@%ﬁ%w& RQAPGKGLEW/STI
YSGGSYTFYPDSLEGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAKHGAPM

STEI TYARYYFYKVWERGETYIVSHbod ¢ eavh dhaiiBnikiaBd ragibh boelyim 42,
heavy chain variable region conprising: (1) a COR-H
c 6PIBPTiSinG an aminericibscaesfeHquence of

(EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAISWVRQAPGKGLEWVSTYS
SGGVYTYYRDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAAM

TTVITYAPFYFYYWGQGTTVTVSS).

44. An humanized antibody heavy chain variable region comprising:
(1) a CDR-H1 comprising an amino acid sequence of
(YYAMS);
(2) a CDR-H2 comprising an amino acid sequence of
(TIYSGGSYTFYPDSLEG); and
3) a CDR-H3 comprising an amino acid sequence of

(HGAPMSTEITYAPYYFYY).

45. The humanized antibody heavy chain variable region of claim 44,
comprising an amino acid sequence of
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSYYAMSWVRQAPGKGLEWVSTI
YSGGSYTFYPDSLEGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAPM
STEITYAPYYFYYWGQGTTVTVSS).

46. A humanized antibody heavy chain variable region comprising:
(1) a CDR-H1 comprising an amino acid sequence of
(NYAMS);
(2) a CDR-H2 comprising an amino acid sequence of

(TTYSGGGYTFYLDSLKG); and
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(NYAMS); (2) a CDR-H2 conprising an am no acid
sequence of (TIYSGGEGYTFYLDSLKG) ; and(3) a CDR-H3

W@ op/H9Peeng an am no aci d sequence of PCT/US2008/052356
(HSYPMITVI TYAPYYFYY) . 47. The humani zed anti body heavy
chain variabl e region of claim46, conprising an am no
aci d sequence of
( EVQLLESGGGEL VQPGGSL RL SCAASG-TFSNYYMBW/RQAPGKGL EV\X/STI
YSGGGYTFYL QQDKGRﬁﬁ@hMmvaI@mmAEWAW@A

MITVI TYAPYYFYYW%% YRR J@}.l,{,gﬂami zed anti body
heavy chain vari e regi oIrJ1T corrprl sing: (1) a CODR-H
conprising an am no acid sequence of (NYAMS); (2) a

CDR- H2 4Zonpflhs ihnglaailzedaaritfb«)dﬁhbailyaﬂaqimamciablefregion of claim 46,

(TI SSGGGYTYYPDSLKGCL and a CDR-H3 conprising an
affP’ B HEs 4" SBYWATERSGPCT PMTTVI TYAPYYFYY). 49. The

hyEROILZ S GUt 1 POPGAMaVYS @MSGFTFSNWMSWRQ%P@KGLEWVSTI

cl ai m 48, conprising an amno aci d seque seguence of
~ “ e ] p R [E 1Y

o ?ﬁ?ﬁﬁ?ﬁﬁ%ﬁﬁ%ﬁmﬁ hurari zed ant ooy

conprising an am no acid sequence of (NYAMS); (2) a
CDR- H2 48 onprAl IBirihizdd aakibody el o chaf vefiatge afgion comprising:
(TI SSGGGYTYYPDSLK(@ : and o ) )

(1) a CDR-H1 comprising an amino acid sequence of

(NYAMS);

(2) a CDR-H2 comprising an amino acid sequence of
(TISSGGGYTYYPDSLKG); and

3) a CDR-H3 comprising an amino acid sequence of

(HGAPMTTVITYAPYYFYY).

49. The humanized antibody heavy chain variable region of claim 48,
comprising an amino acid sequence of
(EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSTI
SSGGGYTYYPDSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHGAP
MTTVITYAPYYFYYWGQGTTVTVSS).

50. A humanized antibody heavy chain variable region comprising:
(1) a CDR-H1 comprising an amino acid sequence of
(NYAMS);
(2) a CDR-H2 comprising an amino acid sequence of
(TISSGGGYTYYPDSLKG); and
3) a CDR-H3 comprising an amino acid sequence of

(HGAPMTTVITYAPYYFYY).

51. The humanized antibody heavy chain variable region of claim 50,

comprising an amino acid sequence
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(3) a CDR-H3 conprising an am no aci d sequence of
(HGAPMTTVI TYAPYYFYY). 51. The humani zed anti body heavy
wW@b@B94932 i abl e regi on of claimb50, conprisi ngPENUSIBO$IO52356

aci d sequence( EVQLLESGGE.VQPGGSLRLSCAASGFTFS

NYAVBWRQAPCGKGLEW/STI MI'TVI TYAPYYFYYWEQGTTVTVSS) . 52.

A humani zed anti body |ight chain variable region
r|S|n risin an am no acid

@Msgﬁé&ngscﬁ GET SMPRQYPEICGREWVSTI
2%@}‘2}@?@%‘?{@??1‘3@ R ug}%&@?ﬁé@r@%ﬁﬂ%wwp

TMT HVIENA PEY Fant Wiy TTVGNSSg.hai n vari abl e regi on of
cl ai m 52, conpri si ng an am no acid sequence of

s e e RS e
QUFTTSPYTFGEGTKLEICSR - LchonfbrﬁHfgﬁlﬂ' a%rﬁﬁlo @ﬂﬁ 's&ﬁféﬂcé d)fght

chain variabl'e regi on conpri si ng:

conprising an an(ROSE8VE ¥ kence of (RASSSVKYIW) (2)
a CDR-L2 co I‘ISI ﬁ%m no. aci daselﬁ e ﬁ

(YTSNLAP) ; and (3) PPrE i ST Y e S%ﬂﬁeﬁ%e cid
sequence of (QUFTYSRMTAP)SId The humani zed anti body
l'ight chain variable region of claimb54, conprising an
am no aci d §dquerddRfL3 comprising an amino acid sequence of

(QQFTTSPYT).

53. The humanized antibody light chain variable region of claim 52,
comprising an amino acid sequence of
(EIVLTQSPATLSLSLGERATLSCRASSSVKYMYWYQQKSGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSMEAEDFAVYYCQOFTTSPYTFGGGTKLEIKR)

54. A humanized 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).

55. The humanized antibody light chain variable region of claim 54,
comprising an amino acid sequence of
(EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCOQOFTTSPYTFGGGTKLEIKR).
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( El VLTQSPATL SL SPGERATL SCRASSSVKYMYWYQQKPGQAPRLLI YYTSNL
APG PARFSGSGSGIDFTLTI SSLEPEDFAVYYC

WOXHSHSPYT FGCGTKLEI KR) . 56. A hunmani zed ant i bodpCT/U§tns/052356
chain variable region conprising: (1) a CDR-LI
conprising an am no acid sequence of (RASSSVKYMY); (2)
a CDR-L2 conprising an am no aci d sequence of
(YTSNLAP) and (3) a CDR-L3 conprising an amno acid
sequené@ A(hﬂcgmm@\anylbocbvhghrngalnww%alg BBy Ne:
[ight chain PRI ARYSR GG AlhrlngGh A The Beid SOIRALSENY an

am no acid quence o

( El VLTOSPATL SL SPEERATE BKRASSIEVKYMYWYQQKPGQAPRLLI YYTSNL
APQ PARFSGSGSGT DFTLTI S LEPEDFAVYYC .

YQFTTSPYTFGEATKL EIGRY- L 58 MDA s Higr iy B a5 Bi585e 9 ght
chain variable r ising: (1) a CDR- LI

conpri sing an am%gggg%lA s%{guence of ( RASSSVKYMY); (2)
a CDR-L2 cofpri SIa@])MSalmqmsmglad agggel erid ecq@fence of

( YTSNLAP) ; and %M conprising an am no acid
sequence of (Cp 9 The humani zed anti body
I'ight chain variable region of claimS58, corrpri sing an

anm no 3gi d geguemasized antibody light chain variable region of claim 56,
( El VLTOSPATL SLSPGERATL SCRASSSVKYMYWYQQKPGQAPRLLI YYTSNL

APCINPARESASASEPRICT] SHISSICEREDFAVYYC

A @a. TS V(Zg e%%ng%wng@’Aﬁ%YmNL

C ANGTPAIRTS GHG ST DT BTISS [ FPEDECEY ¥CYQFTTSPY TFGGGTKLEIKR).

58. A humanized 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

(QQYTTSPYT).

59. The humanized antibody light chain variable region of claim 58,
comprising an amino acid sequence of
(EIVLTQSPATLSLSPGERATLSCRASSSVKYMYWYQQKPGQAPRLLIYYTSNL
APGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCOQYTTSPYTFGGGTKLEIKR).

60. A humanized 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

(QQFTTYPYT).
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( RASSSVKYMWY) ; (2) a CDR-L2 conprising an am no acid

sequence of (YTSNLAP); and (3) a CDR-L3 conprising an
w@animo@met d sequence of (QQFTTYPYT).61. The hupemiUgmds/052356

anti body |ight chain variable region of claim 60,

conprising an am no acid sequence of

( El VLTQSPATL SLSPGERATL SCRASSSVKYMYWYQQKPGQAPRLLI YYTSNL

APG PARFSGSGSGIDFTLTI SSLEPEDFAVYYC . . .

QOFTTYPYTFGELT kpmpryd aghodp lightrrhdinediablstpgiod of flagn 0,

c ising: (1) a CDR-LI

Qgﬁl rlé’lﬁ% hﬁgﬁﬁlﬁlgrﬁ%g%&g%fg%%refquence of (RAS(SA SV
( KE]SZILS\QMTL%PGEMS@MS&KYWWYXDQ@P@QMWYYTSNL

aci %@X@ggﬁ?ﬁﬁ%ﬁﬁ@éﬁﬁ#ﬁ% d*L@R?l{AE&QETﬁ&PY PPk Pk,

(Q YIQF. YATT(S. YIPYT ) . 63. The humani zed anti body

light ghai nAvRirh&t) @ dn&goBi &t cRAiiviisiAe r g%r&%gan
am no acid sequence of (EI'VLTQSPATLSLSPGE

(S. QL SV(K. $Sy @r@@R(Lmonw@@gm@ a@uwmwequvsn@ of

( TAI SN( Li UA(PTI G PAR A VYYC

(Q YIQF. YITT(S. {BF SRR 2L-220humani zed
anti body |ight clanmRmrdoaﬁJrﬁl %Ia@ﬁn@@anrse@eﬁ@aof( 1) a
CDR- LI conprl sing an am no aci § sequence of

( RASSSVKYMY ; (2 aDCHRABNGAaRIALR.AY):4Ad ani no aci d

sequence of (ﬁ)YTS’e\lllCQﬁi-;Lﬁc%%prising an amino acid sequence of
(QYOQ{F.YITT{S.YIPYT).

63. The humanized antibody light chain variable region of claim 62,
comprising an amino acid sequence of
(EIVLTQSPATLSLSPGERATLSCRAS {S.Q}SV{K.S}SY{M.L}{Y.A} WYQQKPG
QAPRLLIY{Y.D}{T.AtSN{L.R}A{P.TtGIPARFSGSGSGTDFTLTISSLEPEDFA
VYYC{Q.YIQ{F.YITT{S . YIPYTFGGGTKLEIKR).

64. A humanized 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).

65. The humanized antibody light chain variable region of claim 64,
comprising an amino acid sequence of
(ENVLTQSPAFLSVTPGEKVTITCRASSSVKYMYWYQQKPDQAPKLWIYYTS
NLAPGVPSRFSGSGSGNDYTFTISSLEAEDAATYYCQQFTTSPYTFGGGTKLEI
KR).
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(3) a CDR-L3 conprising an am no aci d sequence of
(QQFTTSPYT) . 65. The humani zed anti body |ight chain

wo a008ai9e2 r egi on of claim 64, conprising an amP@DUSZNEI052356
sequence of
( ENVLTQSPAFLSVTPGEKVTI TCRASSSVKYMYWQQKPDQAPKLW YYTS
NLAPGVPSRFSGSGSGNDYTFTI SSLEAEDAATYYC
QRFTTSPYTFGGGTKLEI KR) . 66. A humani zed anti body | ght
chai n $&ri ab I@Jm@gze@rﬁn@bw light ghain vanialje gypren gomprising:

co ri sin
(RAB( 5O Sv( TRy SR IS NaER Blisapeid sequsnec of i o
an am no acid se@RA8¢eMBVIKYSOIY {MARSK(ALR) A(P. T)

and (3) a L3 ¢ r| SI ng an am no aci.d sequence of
(O Y)QF.Y) %9(3 $PIFL2 comprishig ARRRe 286 setREoely

l'ight chain vari ﬁ?@;r{@% }‘@Nb@fR}fA@ f $Gnqconmpri sing an
am no acid seque

(N.V)V(L. M mSPAﬁmﬂmmmgm&@ﬁm) S Ke Brs oK)

(Y. A VWQJ(PDQAPSE ,éﬁ IIEN EEE ,Q iwﬁ%

(TAYSN(L.R A(P. T :

N. T) D( YX) TFTI SSLEAEDAATYYC( O Y)Q(F. Y)TT(S.Y)PYT
FGGGTKEE KRThe B8maniRe@iitibdgi lightwhiaOvpiabiregbh declhimabo,
bi nds specifically to CXCR3, conprising a humanized
heemyprisihg i aminogeed suelcsiohs 40-51 and a hunani zed

BB Bt PR e Rls R sy sy LY,

heavy chain of cI ai m48 or 49 and the humani zed |i ght
chain of claimb5
YQQKPDQAPKL{W L}I{Y K}{Y.D} {T.A}SN{L.R}A {P.T} GVPSRFSGSGSG{

N, T}{D{Y,F} TFTISSLEAEDAATYYC{Q.YQ{F.Y}TT{S.Y}{PYTFGGGTKLEIKR
).

68.  An antigen binding polypeptide that binds specifically to CXCR3,
comprising a humanized heavy chain of one of claims 40-51 and a humanized light

chain of one of claims 52-67.

69.  The polypeptide of claim 68, comprising the humanized heavy chain of
claim 48 or 49 and the humanized light chain of claim 52 or 53.

70.  The polypeptide of claim 68, comprising the humanized heavy chain of
claim 48 or 49 and the humanized light chain of claim 64 or 65.

71.  The polypeptide of claim 68, comprising the humanized heavy chain of
claim 48 or 49 and the humanized light chain of claim 54 or 55.

72.  The polypeptide of claim 68, comprising the humanized heavy chain of
claim 48 or 49 and the humanized light chain of claim 56 or 57.

73.  The polypeptide of claim 68, comprising the humanized heavy chain of
claim 48 or 49 and the humanized light chain of claim 58 or 59.
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70. The pol ypeptide of claim 68, conprising the
humani zed heavy chain of claim48 or 49 and the
wheovandwerl | i ght chain of claim64 or 65. 7 1.pdmnes2008/052356
pol ypepti de of claim 68, conprising the humani zed
heavy chain of claim48 or 49 and the humani zed |i ght
chain of claimb54 or 55. 72. The pol ypeptide of claim
68, conprising the humani zed heavy chain of claim48 )
or 49 dhd t A&C pakramptdsdficlagnioSe srinprinte e dnmanigedheayy chain of

73 i liaj kSl th
a3 SR R e ol B el o AR AR e
humani zed |ight chain of claim58 or 59.74. The

pol ypefiti de Tot polyaepti&8®f aop opelamisnef-7heviemem thezmdypeptide is

heav ain, of claim.48 or. 49 and the hymani zed |i ght ,
CRAFRIeS FOEIMF oo Sopieing Obs8 anahely B bt HE ey o Fab
OfraGh@htT8 FB Y Fraghfafl, @hdad & vRRbI¥EARL I de is sel ected
fromthe group consisting of an anti body nolecule, a

Fab fragnent, a Fab' fragnment, a F(ab') 2 fragment,
and an78cFv Thepebirriidend clapné Spwhgisapthe gwlesulas ah gntimdy
wg%ﬁei the nolecule is an anti body nolecule. 77. The

po y%@ﬁ%ide of claim76, wherein the antibody is a

chimeric antibody conprising a human heavy chain

const anf?. r eghempoBpdptalclodchuiml 76gtvheremathe actibesllyani chimeric
region. 78. The pol ypeptide of claim76 or 77, wherein .
t RBURASYicBBRising aéwma@?gem e eonpngyregiogmnd gdunmgin light chain
| gGxkeielessd €) . 79. The pol ypeptide of claim 75,

wherein tthe nol ecule is an scFv nol ecule. 80. The

pol ypeptide of claim79, wherein the scFv has a
f or nul d8sel dbt edlybemctdielagndiopr ddnshetinthe antibody is an IgG

O NH2- |- VH X- VK- NH?- L- VK- X- VHCOOH, wh [ L
i gloéeﬁutea(g‘egr’ ag\e{gﬁg%]g? ?&rﬂf Flg%tcﬁlg)‘hunani zed anti ggglyn

heavy chain variable region; X is a |inking
pol ypepvi de ThapdlyWkptide dfitRik nFawhzeth e hiddadk ik ag BEFy

molecule.

80. The polypeptide of claim 79, wherein the scFv has a formula selected
from the group consisting of NH,-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.

81.  The polypeptide of any of claims 68-80, conjugated to a therapeutic or

diagnostic agent.

82. The polypeptide of claim 81, 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.
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chain variable region. 81. The pol ypepti de of any of
clains 68-80, conjugated to a therapeutic or

walr@gnessl c agent. 82. The pol ypepti de of cl ai P€BLS2008/052356
wherein the therapeutic agent is selected fromthe
group consisting of a cytotoxic agent, a radioactive
| abel , an innunonndulator a hornone, an enzyne, an
ollgonucleotlde hotoactlve therapeutlc agent or a
conbi n&%i onThA @Ple/@ﬁptgi@ of them$d} ypeisin the disgnestigiageg 13 selected

o BEEH IR S RRRES B8Rl Aot SRR L AR ey,
diuhgroatd-enhageng agan otih hoasalivadtientadelci ng agent or a
non-radi oactive | abel. 84. The pol ypepti de of any of

cl ai nms 68-8 ein t olL.ypeptjde is an antagoni s
o "CxCRE. st PREPEUI s peT BbUBRIR b sran M R is an
wgﬁﬁ%hﬁﬁknqgggkypeptlde is not an agoni st of CXCR3.

he pol ypeptide of any of clains 68-85, wherein

t he pol ypeptide binds to CXCR3 with an affinity
const afP- of The pplyasntidgtedany ebelMms (Go8bivdicatin fhegrolypeatide is not

a re preferably at | east about 108M 1
e@gﬁg%%ge pré?%?gbly at | east about 109M 1) . 87. A

phar maceuti cal conposition conprising any of the
pol ypepti deThebolaptice F8nB6f elatnadc B85, vwietcin 8& pol¥yeptide binds
phar maceut | cal osi tion of clabn181 fiurt

&Tﬁ?ﬁ%% it gn aff{%?tgicaﬂ%@ntpﬁ &t lgpapowt IQer.(a@E%éltlvet least about
?TM fASre rﬁe%ﬁ%gpaq 105t SRR 08@@1 %eﬁjhﬁ?@@%fe@&l? Bt least about

Iannato ase or condition conp
ad ]ﬁlbterlng the conposition of claim87 or 88 to a
patient in need thereof. 90. A nethod of treating or
di ag nog,ng %npﬂa%najpe%tlgalség%%gmggn 88rplprlsmg any of the polypeptides of

claims 68-86 and a carrier.

88. The pharmaceutical composition of claim 81, further comprising an

additional therapeutic or diagnostic agent.

89. A method of treating or diagnosing an inflammatory disease or
condition comprising administering the composition of claim 87 or 88 to a patient in

need thereof.

90. A method of treating or diagnosing an immune disease or condition
comprising administering the composition of claim 87 or 88 to a patient in need

thereof.

91. A method of treating or diagnosing a malignant disease or condition
comprising administering the composition of claim 87 or 88 to a patient in need

thereof.

92. The methods of any of claims 89-91, wherein the disease or condition

is selected from the group consisting of autoimmune disease (e.g., lupus),
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conprising adm nistering the conposition of claim 87
or 88 to a patient in need thereof. 9 1. A nethod of

WO e@and4eg2 or di agnosi ng a mal i gnant di sease orPCT/US2008/052356
condition conprising adm nistering the conposition of
claim87 or 88 to a patient in need thereof. 92. The
met hods of any of clains 89-9 1, wherein the disease
or condition is selected fromthe group consisting of

alpfbimmune taved dseascdIRP), chigpissobsiraftivaravtmenayy Bisowsr (COPD),

TRBERTE (Y TRarm SHIORE P IAMAL L EroBIL PRNBN (] 2RER Sentral

Mukiviopd €yssdl BIj 0] @rohhrsah&pkea ptorraejsemtd lounkentie ot fymhphoma (e.g.,

neyvous systeminjury, n's di sease, psoriasis, and
shweais lxmghog lﬁﬁ%ﬁﬁn?(@%@ chroni ¢ | ynphocytic
| eukemia (CLL)). 93. A polynucleotide encoding any of
the huggni zed,d1eamYcotindbicoddld Al og tﬁeelgin%ﬁze‘dfhe%}aéﬁﬁn variable
40-5 1. 94. A pol ynucl eoti de enCodi ng any of
huemenszd¢ldimgHP-5d¢hai n vari abl e regi ons of cl a| rrs 52-67
95. A polynucl eotide encoding any of the

bo l'ype BEI i d €A dlg flg!iuc‘?éot ¢ §1§co%§ﬁrﬁa ‘of’ '%er ﬁu%&ﬁ?zeﬁq{%lh Cél}aérby%/riable

pol ynucleoti oY & Séquence

| repkedh df@la&myswmt he poI ynucl eoti des of clains 93-95.

97. An isolated cell transforned with the
IItde9698Athdfd

?ﬁeyggﬁ Sgpl oly i@&agg‘ew ingeanyaf, gelpﬁjﬁ) mﬂpotldgsroofc aﬁrlnrs]%8-86.

pol ynucl eot i de of claim96, the nmethod conprising: a)

cul turigpg aA%k&mBﬁlﬁﬂS[foWﬂﬁ%Qo%é ébntl 1ﬂg9é3ﬁ1r§ﬁ{0rﬂé}@Equence

pol ynucl eoti de to express the enco pol ypepti de; and
bppereblyiakidty anyenfilad mietpmd@elds&)of@mm%éw

97.  An isolated 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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