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[ 12] The present invention also provides nmethods for determning the
30 presence or absence of a cancer cell. In sone enbodi nents, the
nmet hods conprise contacting a sanple conprising a cell with an agent
that specifically binds with SEQ ID 140: 2; and detecting bindi ng of
the agent to a pol ypeptide in the sanple, wherein binding of the
agent to the sanple indicates the presgnce of a cancer cell. 4 [13]
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a sample comprising a cell with an agent that specifically binds with SEQ ID NO:2; and
detecting binding of the agent to a polypeptide in the sample, wherein binding of the agent to

the sample indicates the presence of a cancer cell.



[ 19] The present invention also provides nethods of treating cancer
in an individual. In sone enbodi nents, the nethods conprise

adm nistering to the individual a therapeutically effective anpunt of
a polynucl eotide that inhibits expression of a CCX-CKR2

pol ynucl eoti de. In sone enbodi nents, the CCX- CLCR2 pol ynucl eoti de
encodes SEQ ID 10 NG 2. In sonme enbodi gents, the CCX-CK R2

pol ynucl eof i de conprises SEQ ID NO|I. In sone enbodi ments, the
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chenoki neSEQID ¥t Insomeé¢rgbaslimends, fheganser igbrdected fioay the proup pdnisisting ofn  of
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squares), excess MG (to inhibit ang C -nedi at ed bi ndi ng; open

tri angl es§CXSKRobpeptigoromprifing ageylar domain at least 95% identical to an
30 extracellular domain of SEQ ID NO:2, thereby binding the agent to the CCX-CKR2

polypeptide on the cell.

[18] In some embodiments, the agent is less than 1,500 daltons. In some
embodiments, the agent is an antiboﬁy. In some embodiments, the-agent is a polypeptide, In
some embodiments, the CCX-CKR2 polypeptide is as displayed in SEQ ID NO:2. In some




15[ 24] Figure 4 illustrates that the binding phenotype descri bed

herein can be recapitulated in a cell line that does not endogenously
express this receptor. The CCX-CK122 stably transfected breast tunor
cell Iine MDA MB 435s exhibits 1251 SDF- |a binding. This binding can

be competed off with cold SDF-la and I-TAC. By conparison the

w | dtype cells (not transfected) do not give a productive 1251 SDF-|a
bi nding signal. 20[25] Figure S illustrates conpetitive_binding data.
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ant agéni pelypepide ot frdementthercef; bolctedentifying an asertdhed hingds e antsr ecll.
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t i st. 30[27] Ei 7.1 . . COX- ) i
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relative positions of the first pair of cysteines %Cs) found in the
primary éﬁﬁ"%fﬂéﬁ?illﬂe@éa ot phineget teherrichwsh SPRE 299 FEAC fibindire
cyst eisnego QD N®RAMALRE eR¥odiR¥ntS, il oentad e Ahadl, 50 deltdnsC BEIRISI NS
have adj acent cysteines. In the C3C3CL chenokines, the first cysteine
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bi ol ogical ftnction By bi'nding to and activati'ng chenoki
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Seauence oL IHARAop bt Bk oo BT e PR B hiny S P i ¢

Wi t hi n t lvellskcome embodiments, the cancer is selected from the group consisting of cervical

cancer, breast cancer, lymphoma, glioblastomas, prostate cancer, and leukemia. In some
embodiments, the cancer is not Xaposi's sarcoma, multicentric Castleman's disease or AIDS-

25  associated primary effusion lymphoma.

BRIEE DESCRIPTION OF THE DRAWINGS
[21}]  Figures 1A-] illustrate binding data demonstrating a distinct SDF-1
displacement binding “fingerprint’ on different cell types. Binding competition profile using
30  '®ISDF-lo as the radioligand probe on (g} CEM-NKr (Figures 1A-C) and (b) MCF-7
(Figures 1D-F), as well as "I I-TAC (Figures 1G-I) used as the radioligand probe on (c)
MCF-7, in a binding displacement experiment with a comprehensive array of >90 discrete

viral, human and murine chemokines and chemokine variants as cold competitors. The



extracel lul ar | oop of many chenoki ne receptors; a short third
intracellular loop with an 20 overall basic charge; a cysteine
residue within each of the four extracellul ar domains. Typically,
chenoki ne receptors have an overall size of approximately 340-370
amno acid residues. See, e.g., reviewed in Mirphy, P.M Chenokine
Receptors; Overview, Academ c Press 20900, and Loetscher P. and
Clark-Lewis |I. 2 Leukocyte Biol. 69:881(2001). Exenplary chenoki ne

r ecept OrgerckRGhiisiBon 6 radiolidatl sihdinp lsishewd acdat gagh ndneleud g SDBRE, 25

CCR2, CCR4, CCRy, : 7, ) 10 . s

CXC- cherfBk Hécr”é%%fﬁisd?%ﬂ”fi’a@} M@?ﬁ&%@mﬁgﬁswa&%ﬁ highcrs,
CXCR6 angndgfyffiniiRa : 1&5@ dtbrNel 3 6FRAfAnIRihibiGoabatécken
(CCRll?, the virall y-f?éo% ea cheﬂ;mki neﬁaﬂmlt 1. 1328,1 ECRF3,

) A > receptors,
Kaposi * SOSRohad i A prep AERITEN D 8Bei: Reyliepis the wssn qhtiyee
membranerRanngidds Bl 8ard afeQuitkddor @afpt or s; D6, and DARC. 30[31]

Defined responses which rraé be stinul ated by chenpkine receptors
i ncl ude transnenbi23he Brupaillugigptesacomparison At kgand bindipe afinity agd gnal i ng

cascades géiﬂéé to?iﬂ\ké\imf M o8B ed pARIES bR oG TPARY i@ ntifd RS ON,

net ast as? Ine pro uct I-on, gene_ | nduct i on, ene repress] on
i nduct i oFigwe 2 wees iosendrslosssissponse compeiifion ioa CEDNIST (open squaras) 28¢ MG and

B

sevend r aghempkihie ariadickoedai n presumed G protein coupl ed receptor (GPCR).

The CCX- CKR2 dog hal.o or.i g L dent i fi i N, 1991.. See

Li bert et al. 3ci-g?ieoé2@%?§®§‘9%#“z’gﬁg§6¥b < (%\éeg"g(fglésnl(szgoldge‘?oa
descri begaskia OXOIQF%imEﬁg iateractibic  ThAabitisy JRESI -TABIt@ ):o,-_quaiaw{tﬂﬂﬁ @dicaltle 5
nmouse sequence i s descriped in, e.q. ese a | nun tics
o 564 SEmpRBesvas cran e RisaRe B Sg Got plater SHERILC 6o

Sr eedhar aibR kPt XCRS AedialdtbindANpashen BoinglebiShk s HOBE1 o 420Risks$991) ,

whi ch m stakenly described the protein as _a receptor of vasogactive
intebtinal pepti d&4]" diigures hutraipsfoatierdindingphenctieny deseaibedshegein can be
subst ant jegipiriatah HH 4 &1 Hn@ tHaf d&@ﬁ&%ﬁdogtshaﬁ%g%?m itfié ¥ TROEEXUFKIEQ
NG 1, SEQ I'D NO 2, SEQ ID NO 3, SEQT D .,SEQII)lONCIS, SEQ I D
NO: 6, | SEGHLY Tanisfertzd beBEOMDT Ml e MDA NIB4B£S eghibity “SEDF+ D higling) This

33] The.t P ti i tiGh "m c" fer.t t heti
chor cal PEGHEGRE PRETME Pt ped SR o TG BYsmBrtR idittany
funct i onglis gldekrastetlel)dd o6 gité 2 pRERHOR ISPl HEEAE sikfal,0f a chenoki ne
receptor. Peptide analogs are comonly used in the pharnaceuti cal

induddry as non- pB3li ddgwe dilustptescopetijsebindinzdnial dyegmall golegges of
he 15 j . = i
the t@@ibﬁse{so‘ﬁﬁ%bﬂ«? and b@?{f?géay(teﬁe%%iﬂﬁgﬁ%g@%% diftic ?ﬁ P

termed "peptide mnetics" or "pep aucher e,
Drug Reslo, b8 dizgreiersBpes; Ve bioss competitiopiisideategted. SPRSoy{ast@BRs)(WrS88) ; and

Evans et. at ...l. .. Ch O3 7 i e J r.porat ed

her ei n blyapg@ﬁ&%g)cpmygg%ﬁo e ﬂﬁﬁ%é%@gmé%{’%% ﬂﬁc@%ﬁ% simlar
t o t her apkamital sdnlcyuresS UK 08EPANdSKTIRY afeehdvieiel thednddt. OTHeGReddled ICs

equi val ent or enhanced therapeutic or prophylactic effect. 20

Genefal | YAluep ab¥ P rdorapd EXECR4 ahtasanist cRmReHHEPT 37° Biokidpcdin theACEOmRANIAE g m

pol ypeptige (i.e., a polypeptide that has a biol ogical or

phar macol ogi cal activity), but have one or nore peptide |inkages
optional | y repl ac&S$l byFigur pillusgeiestbs efétcbef treptgrent Hfaagireayp casonenat i ng

of, e.g. -,%% - -g:IGRZ' 3 Gt _'Iggzag}g Bg{}%hlp
-COCI—|2-,GE-H%H(O—|) 1’2&98,(%% - 0%2%8%% 8rem rre?ikg(bcan E(lagtoelt e ared o

ent i r el ycellngtdwaiad with egntagani, non- nat ural anal ogues 25 of ami no

aci d or, is a chy=ery; : CR?E- ' i nNo

aci dgo and partly Fﬁ!o - n]g ur a}dﬁ%#‘lg Sotgét 0 g@%@%@%?@ﬁg&eﬁ%ﬂ’c can

al so i ncCempmmd Noa4f) inkihits adhesibn nEEUK «TKRvinpressing atlle tresesanddri ve
endothelial monolayer.




10 chain (VH) refer to these Iight and heavy chai ns respectively.

[ 361 Anti bodies exist, e.g., as intact immnoglobulins or as a nunber
of well characterized fragnents produced by digestion with various
pepti dases. Thus, for exanple, pepsin digests an anti body bel ow the
di sul fide linkages in the hinge region to produce F(ab)12, a dimer of
Pab which itself is a light chain joined to V14-CHL by a disulfide 15
bond. The F(ab)'2 may be reduced under mld conditions to break the
di sul fide |inkage [28) tRiguiigiljestaRgiharuntapiiing bfCCICKR2 émngatunaryF( ab) ' 2
dimer into .an Fas)1 noner. The Fab' nononer is essentially-an Fab
with par Frgromacellnradhees T gAReee  Paul (Ed.) Fundanent al

| mmunol ogy, Third Edition, Raven Press, NY (1993)) Wil e various

anti body fragments are defined in terns of the di gestion of an intact
anti body, one of skill wll appréEFWQN% such fragnments 20 may be
synthesi zed de noygei t‘@ﬁ‘é&n&ﬂﬁ%ﬁ%ﬁéﬂbkﬁiéhlghdﬂﬁréférbldilﬁnd]l%&eih' nant DNA
nmet hodol ogy. Thus, the term"antibody," as used herein, al so i ncl udes
ant i body cPRRageAfeRPTeimFEsly HHed L aaing geidsrad Sping iSearencs Homplogh it

ant i bodi gfe0molel @RGnskIRE @%5'3739‘14&31 PVM %h%c&l@&?@‘lﬂgﬂ% 2060)).

met hodol %gl es (e.g., si ncg hai n (37 Humani zed" anti bodi es
g

refer to ern@iﬂ%meeﬂaﬁaﬁp c@rﬁmam ﬁhgeqhtw a@ﬁtwgs ofthe figstpaitpficystejnes (Cs)

subst ant ,m&n I cies
and the F@#&ﬁ‘?ﬁgﬁ%@ gc(f)&l;gﬁ In s?? Egtb grcg&ggf Etﬁeﬂllgg():ul e gSteZ]%g

upon 10he19§ppawc¢f¢3€anarrsm/glﬂanmméh &L lothermokingsdave aﬁmﬁﬁgmmm& f thThe
anti gen %&%t’lﬂ%rgﬁ{ﬁéo n% ﬁ&?&?@{e{néﬁﬁistsﬁ%ée;a%%e Y %! ReAQURINS

fused ont 6 cons I'ns "or o Ent arity eermnlng
regi ons @@[ﬂRs )mlg laaingkectyﬂe:he)mahqallonpﬂagaua}o[smanreﬂbmiokmgcannﬂggenbmbgmal

vari abl e 3 h%:h dsl%f%"igc%at?ﬂ ”09%1302?]% %%ﬁtomay be WI I d type or

m)dlfledﬁﬁ1 anino fons, e.g., nodified to
resenbl e hurran i nﬂnmogudmhéxnohmmpwi’aeibisyo aﬁlﬂmmpfldﬂ’m spécifivatiymni zed

ant | D80y SRS Ebf QRPIRSTE RO ST QOGRS IreRe, RO AC BORCOPies

O her f oraassptmfw;mwam ti'é&ldnerﬁﬂaﬁ’dohﬁmd.l Clenfukiie rmﬁoﬂrcaﬁrpcrseesﬁa%ra( one,

two, three, Si X ich are red th respect tao.the
or' gi nal CaEpRaara! St indading Sl o WPeginel ahymehs PR by a6
sel ecti vedgwincd DRALATYERD oaahmb@%an@ﬁ oftﬁﬂ@é‘du%ﬁdéﬁfohﬂd {ithin 9! s8sohi Vel y)

i nxnunor eactive wth" enreferrlngtoaﬁwoteln or eptlde 5

refers t&Ercelulagilopg of memy ehsmolme essentars;gshert ﬁ&‘%tfae'@l“@ﬁ' QER&iHaEsence

of the Poeda Ehsic'&hﬁrg@ ARy SSIROFEidRS withil &c8 LOMHE AR bt QRit: Abin@ifls. Of
proteins and other Dbiologics. Thus, under designated | nmmunoassa

condi t i of3picallyechsmeking Ff‘éﬂ’t%lfﬁ bavssaioemalbsizspfeppraximately 401340 aminereaidn and
do not bifghnbd see 3 gqeeﬁemraﬁ MRS M. @ham% é@w&s WheRlif Aldeldt t he

sample. Specific 'binding # to an ant | bod uch condi’'tions may

requi re Zresu2001rsdy-oetieher Pond SladeLewis L.dr M@cmo?zdp@%&h(a@my for a
t | t
particul gt Ak %hé}mggfegé q?eg%?ﬁhﬁudeaé'é dég%h%?]o r§cfeﬁt ?sngcﬂﬁn jotein

havi ng an" a acl nce encbd ynu fdes
of tRE | KERAL CGRB CLRH ECRS| 6CRE,CGRY, OORSE (ECRH;hnd)GGRHB @X@mb&mﬂaﬂd y

| Tunor OIS ok BRRRT KBRS SR il PR xBE SR Ao R

95% gr 9994.1 SED N 2)),@m11mo®xme¢mn?fmfwmnm éﬂhﬂ;méldﬁa?':] S
. ve w

ga );;arte i gﬁle%t& ﬁ@ &Rﬁgrﬁ@“?«% %%ﬁ’%‘l a Wa says,

Western B::nﬁmf?ﬁgibrmzrhmmglccikmmhemuﬁlb&rmmmm\i/tEJD)}xR(Iﬁed t(r)OtsZI ect

Seo. Par Tow and LAVD: ADEREHIPE SR BT AL POR P AR hem Sspie

Har bor Pittude ainstmbraly sigdi88 )acivkiomoftgmplabiicisiphaliy chi¥aabg! iedletal

formats and conditid%ns thﬁlt capn pe used to determ ne specific 20
rearrangement, adhesion, chemotaxis, mvasmn, metastasis, cytokine production, gene

<

inducﬁon, gene repression, induction of protein expression, or modulation of cellular growth

and differentiation, including the development of cancer.



25 an agent that binds to the chenol dne receptor with a high
affinity. "High affinity" refers to an affinity sufficient to induce
a pharmacol ogically rel evant response, e.g., the ability to
significantly conpete for binding with a natural chenokine ligand to
a chenol dne receptor at pharmaceutically rel evant concentrations
(e.g., at concentrations |ower than abgut 10-5M) See, e.g., Exanple
1 and Figure 5. Sone exenplary agents with high affinity will bind to
a 30 chenol dne re¢et orRDE1,designated haaéih ys @@acmfmsﬁ:(a]seﬁenwl and

sonetinmes greater than 104 M 0- 8M t,.f
conpet e BneePIR Prespmed cgp 11 U ’('ff"eﬂ ?fgéﬁﬁﬁﬁh@?a‘?‘ﬁicﬁérﬁ"g. s
N a CoNgRRYIGANARR Mﬂ&nﬁﬁb@m l@lMS’éM Liberber &8 Fafehebeada6p-373 (1989)bi nd”

for the pur oses of the inventj on.

"nucl ei ¢ ii‘w segence s csriiRaddp Livge ¢ ¢ eMé‘i‘ deidyRefe b%a([?)r 1193;3 rﬁt"gp)s g{'ﬁedes or

ri bongcl aRhiddesueadds BRLNIERNS, eté“i{e@é%ﬁ el dl. ﬁﬁrizm@gfe;@hésghesagvo (1998). The
doubl e-stranded form_ Unl ess speC| fical fy |mted the term

enconpas $eBaniseieasais descabeddn i i Hradba i@ wh £Ag g Ldaadofe. 1454 §8:4986-
nucl eot i dgg dﬂfb@lzm}ﬁcﬁx“ﬁsék%ﬂl# ééscﬁ’deﬂﬁie%t&ﬁ Qﬁﬂeéépﬁft ofSasbRBveintefi@l ence

nucl ei ¢ aci are neta ized in manner simlar to naturall

occur ri ngentide] HSEX-GER2" @ﬂ‘@%seﬁﬁﬁéﬁs\ﬂi‘% areisphytantallygimijar Efaq»rtf:p@‘awaﬁwe y

I I I

modi 1 d aie] FNEARE SBOTR NOT, 50 1) HoB SRORB NS, SR BTN SRR e
conpl1&ne N5, \SECIHINABGSSEQIDRED:T, T8O BSOS I He Hs%mr SEQIDNG:A@i cat ed.
S f | d f, b
gonerat| ng Yequonded | Aefeihf BBl bR SufiBe der AL GUERY
sel ect ed c‘(mmmoa kémiponodi ﬂlaishassulstdnsallytthﬂ sauke wintchiratiand Gwbtaene! chadtteristics of
d [ ' d t
oo S B sl P B8 S BB
et at (1$ﬁﬁjnacem®$mldusnny ashombeptxd&/dﬂngﬁeitﬂ proﬁarmﬂsesalagcﬁito&aoe(ebﬂﬂaé)) The
term.nucl e ac ed i nt.er changeabl " nd, naNA
encoddd (5P EamEte TERSr R S E PR QORI st PR Fimetay

"proteintp @ﬁ@orﬂﬁﬁﬁcd st (ﬂ_lgﬁéli&’@ﬂgﬂdlbDfuﬂmi[}elsmm(@%%f\&lgeﬁ@rl@r@ﬁhgwmy\%ﬁ ]
am no aci ue e a i mer s I C
one or mﬁs% lgﬁﬁ)n@d Lﬁd&gd %gg'%yﬁoég?q &?@ga‘fﬁu@h@%{éw0ﬁ%@@ W a
COr r espoRgftBste)) aﬂepﬁ@ Mﬂﬁ@ﬂiﬁﬁdré‘ﬂm@tﬁiaﬂ? sigfilclo tiPapsRidallpaseh® pépitiey” al | y

occurring am no acid_ polyners and non-naturally occurring amno acid
pol yner s Maxde pseddp Pféii‘é‘ieﬁn equ¥alent ox ewhangedtheranaytic o mippbylcticetfeck hai ns of

any |2©ngtd&nerhl(l}ﬂbéﬁﬂ&gmﬁdﬁk$ﬁ%ﬁﬁdﬁsﬁhﬁﬂﬁaﬂa&aﬂfg{np& eg @G, a Wherein

the am no acid residues are |inked by covalent g)eptl d bonds 1431

The t er mpokipspige thatigs 2 bilagics] erphammacelesival activityly but figveand osgnmerpeptid@
am no achylg, e@:ﬁm\éﬁ‘d kﬁ ac%g‘o?ghﬁﬂ'gg & 17HE'Gro d?&s Jetics
t hat functl nin ner S to the natu rI *am no

aci ds. NATHINE-)- SZHQSG u@H2-€@12arTCHa=CHe(mnéHQSBSCOEH§e @H@H}Qﬂ%yamﬂ he

genetic ) i fi
e.g., hygggxyp??}fl e, y ca eﬁ%/rg“ g’rc edo Hﬁt&gtbch%%np %”s%lrr?%gguei\m no
aci d Zénaloﬁgmno edids; er, fsan @mmmmﬂmutdﬁpaﬂan&u@mpﬁmmds abemtlgal

struct re I oCC Wale) n on t hat
75" bound TP TaRbREH iRE Sy, P m G e oy oo 2
group, e agm,o abudmemntse&ubmﬂcam 6 lougg as Mhuhznmnenssaléofdmmwﬁlbstanhally

nmet hi oni n sul f onium,,30 Such ,anal pgs e nodi f i.ed

(o g O e Bt i Fosci SeiS adiEiel B & il Sl e
basi :j cc hem‘sm%ﬂ 08¥-TACtt0l CEXaSKR2n Ebmah;bly, adommeﬁds tdﬁ%o@ﬂﬁbﬂﬁ véthirCkhe sofpé NO A
aci c? refer .compounds t hat have strucgture that
7" Gt CPES S bion i SR e AR e Dy or finSinde Lkt

but that gkzctions in a manner simlar to a naturally occurr.ing am no

acid. 12 [44] Am no_acids may be referred to herein by
[34] ~ "Antibody" refers to a polypeptide substantially encoded by an

immunoglobulin gene or immunoglobulin genes, or fragments thereof, which specifically

bind and recognize an analyte (antigen). The recognized immunoglobulin genes include the



5[ 45] "Conservatively nodified variants" applies to both am no acid
and nucleic acid sequences. Wth respect to particular nucleic acid
sequences, "conservatively nodified variants" refers to those nucleic
aci ds that encode identical or essentially identical am no acid
sequences, or where the nucleic acid does not encode an am no acid
sequence, to essentially identical seqyences. Because of the
degeneracy of the genetic code, a nunber of 10 nucleic acid sequences
wi | | enchabpadaybdy slphe, ganuhgidelta, Epsilon ast mmomstattegioogines aGEA] asGBC, GCG

and GCU al |l. encode an T.h
wher e anma’}"ﬁ‘ﬁ%"?{%“ﬁ §f°§‘§’é‘§{%‘ﬂ’g‘?ﬂ’a&%{"g§ cod%%gt cthﬁmy %F\Sl%an ?%p«%rhed to
any of t henbder Hespehiins e daxﬂxﬁes asigmimma, reglalphat Mna;orapmbn; m]gch indurn

Var at | oRSHne Rt et b hegn deGBbh Tl B B e st 1 oo

vari agi ons. Every c}gslcl gm@xa@pmyhﬁmmmﬂﬁ@(ahﬁmywhfamuﬂﬂmqﬁﬁesa .

pol ypepti de al so descrihes eve s ble sile t var | on of .the
hucl of o BPemer. drieh sfragiif pomgosed il ot ot ROMPRPS AT, ol Pl
nucl ei c ﬁ&hﬂg &fcx' b (aH6#525 WD) Slta dn‘é "@é d}a N kabom@-mmm TaE Nerins

met hi oni ne, which is ordinari the only codon for

trypt ophaﬁsacb ahmlb Yarigple regiop; of lahpual Qipdif efrmfrrp gojngegids prmarily

mol ecul e, @h' S tel A JofibiiOferP bhan (HE b Cari@Bll Heathpi ch
encodes a ypeptl s I Icit 1n 20 each described sequence.

[ 46] 18s mmwmmfmmes@mmamn@rmmdy wi || recognize that

oo ot 4 OBk, A AT et ©
del et es awellichayheeripeil ﬁrmgum:texpmﬂucal hyxhgdsnmmﬁevmam)epﬁdaam Adugdards i n

I T R R A T

cheni cal IpyodataH(a)h, aatiimer@f Heh whickiseifis ¥ Hglit dexirsjoinsd totW;—Cghby mbibﬂﬁde

i di fungt i | m, | L) th t.
ot Bondand HHerERy: rbufe e aifen e SSpiiopglo b the iRl sodei
f)ﬁ cl ude mtﬁigy e herelpEdneeting the m’(aﬁbylizﬁ'ﬁﬁ?i I.ﬁf'i) ah FBM bR@6mera e FhY ﬁioﬁ&ﬂ&f

e invention. e (0] oW el ro S eacC
cont ai n angssegtially andab mith vayt of t%el@sﬁm&%@éu %Fgﬂzafqm%erﬁgfp%m@we

th ErfPres e ﬁ’ﬁ'ﬁh

:(rzllod ((aIrE) ﬁg()i%gg?%v S%qumg)g%g%h&%%ﬁﬂogr gi ni %és( %?Si ﬁﬁ%;én?nmec
(K); 13taps pEhe éwes%% of ﬂmtaete%quer, queps's %&wﬂf apaTepigte(thgt suchfragments V) ;
6) P%ny'r@al(@e 'sﬁﬁhefsﬁ% de &@9&&&?0&@1@%@ mﬁm%g réc%é}lbxg%ﬂt pigki ne (9),

Thr eoni ne e.g.,
Cr ei ght omettRdolpgy. iBhug,the@i¢im) "antibody," as used h&mgllalS@gclg@qm@dgﬁaggmnce

A e R S e B R i
seqguence récnmbinentdliﬁ@a:reﬂmdmiogws(d@wsmglpchmﬁv)l se additions or deletions
(i.e., gapzzj ?s c&g@?reg to.t e?ﬂ@%&%g ge se gcr‘]lgeﬁr whi c?ﬂdoeg
conprise addition %Wﬁ\?ﬂ W\a‘”ﬁm
sequescesite thhids poeaetiiladerved ﬁ@a:l @uix@ﬁmdgl&mhd ﬂ'bﬁfarﬂoﬂlhﬂﬂlaﬁ Eifciaslaaqre Of

positions_at whi ch th |dent| cal Ci or am ng,, acid
resi due OTRHTEE YT FitE’('?s"f lf%ﬁ?guﬂ & FrUsre At e d

posi t i ongequdhceiodh ngnmgmmagebulﬁlf Tﬁ%ﬁ@ﬁbnﬂﬂﬁgl sitk ©12§ céMprisaRithept al
n the w ndow of ¢ ari son and rruII)tlpIylngthe

nunber of OSI tioQ
Fesul t byoRBlate aHI A s PRIS SRSt AT G B reicqmRleraeyianity
determining regions (CDRs) grafted onto appropriate framework regions in the variable

=y =

30 domains. Antigen binding sites may be wild type or modified by one or more amino acid
substitutions, e.g., modified to resemble human immunoglobulin more closely. Some forms
of humanized antibodies preserve all CDR sequences (for example, a humanized mouse

anfibody which contains all six CDRs from the mouse antibodies), Other forms of humanized



15[49] The ternms "identical" or percent "identity," in the context of
two or nore nucleic acids or polypeptide sequences, refer to two or
nore sequences or subsequences that are the sane or have a specified
percentage of am no acid residues or nucleotides that are the sane
(i.e., 60%identity, optionally 65% 70% 75% 80% 85% 90% or 95%
identity over a specified region, e.g.ip of the entire pol ypeptide
sequences of the invention or the extra- 20 cellular donmains of the

pol ypept intibediesthaverenei on meorg CORY (onevirue, treenfenrdiveasind véichpye altetesiwithaxi mum
cor respon%%gt%gﬂg\éﬁ%igg%ﬁmi son wi ndow, or designated region as

measur ed US| ng one | | owi ng sequence conparison al gorithns or

by manual al i gnnme(#8] antheyphsasalspeaifipaby {dr selectiSelghbindsdo amadibody"®r t hen

said to be substantial lvi.identical . ".This definition al.so ref.ers to

he  conp RErgAg (o Fb By UBBRL AR e S nef R BB BT ' O

over R redirop atbhaling sactibn Whiak is detenninatiie ofithe pasdncel efthe protepmigitiie  or

nor e preferabl ver a regio hat. is .100 .t g 500, or 00 or, nore

UG bt | BBt Pt HGTasEnep B PHRoH Gt PHRI=iay e Pglofien, T, e

" s; mi | ar ddsigmated fnriRaseydonsitions thte\spncit:)ﬁed @rﬁxtt@dia@binﬁmliﬁaﬁm&emm@af L

refer to,two_or,  nore sequences or,. subsequences at have a_specifie

per cent a‘&é"‘%bméﬁ‘i 'ﬁﬂg‘&gf”g't ?‘B@’Pﬁ@é’%hcfﬂrz?f?“grpéesﬁt% Fsm&s‘%‘?@ﬁ‘égm i | ar

as defi ngdniahird@ Eﬁ&r&xcﬁ@&ﬁﬁt{dﬁaﬁay&gbﬁﬂ% BPanBBodY 1R RSklebted Fpfts defi ned

above (i.e., 60% optionally 65% 70% 75% 80% 85% 90% ,or 95%

si mi [r yeifcly oppearieual PRIGR ofrGrame aptitodies raised againsba proteip having an

pol ynucl £oihb 464 sé@méhce eﬂéod&d’!?r BY o he Eﬁ%&%ﬂ&és%?th% GRS En BE seiddfed
CCX-CKR2 (e. ., SEQ'ID NG 2)

%

i nventi on such as or the extra-cellul ar

domai ns @fobtaireantbediescspedifirally wmyngeeattivearithi thay projgie andaetith elterand
Sl A . o ; 14
Ges? o LTSRS RIAE 8! oy IR OB KA B o

desi gnated regio | g-dne | ow ' ng dequence
conpar i sidentighigo SEQHRPENO2. Byvarietyobimmiriogssapformatsmiay besusad ta selepiect i on.

Such,ge . i " ntiakl vie simlar.".

ot 1 55 0 HEB6AR Blalelly thed fvc e SOIROARboRI Veio? EYAIEY soligiptpse, o,

50 am noEERSAdmmunodseayst Westarn blotsy @ iprmvheliaddhymizirg are doutingly @seditb adleck s at

| east about 100 to 500 or..1000. or nore, 5 i no acigs i.n. |l ength.

Lo o s loaR R sy O sty 2 S e R e, Hior 418 Lgie

r ef er encenbedies AdRbotatorpiianianlf GHd SHRGURIESE PuBlicaticieWR{BRS) f#hgn using
ef erence sequences are

a sequencge ¢ afison algorithm tesf and r

ent er ed %?r@?@nge ?s,s‘g’sé’ﬁ%"_éﬁﬂ’gﬁ 1'&‘%96%%‘ ?f‘&tbé§5°§rt%dﬂ@'§l“§ﬁa_?"é@§ i f
Neces® ar ynmbftactivity £ Toslcallly 00k RERENRRRASANRIR 2Bl frieE gnat ed.
10 Def aul t g_ro ram paraneters can be used, or alternative paraneters

can be d<kgn WW&O@%W@%Eﬁ%&mp@dhﬁndpg@mthmwbn@vmﬁ-cu| ates
the percent sequepgg IA@_-agdna»l%ﬁera‘tgrantagﬁt,fe%ﬁfapﬁgp%bﬁﬁgasotﬁéi—%ﬁéﬁ@, to
r 86gr-am par anet ers.

the reference sequence, based on the
[52] A "eapahieef ehngfoagbeanokinegesgptod herein, includes reference to a

segnent of any on f Fee i itions sel.ecte

f rgm the gr ou);; coﬁs"?st‘fkﬁgeqﬁggg K agfaééﬁ?ﬁgf%iﬁ?@%g Okmgée(ffpé%cé&l%rfg} rom
20 t 35 60® agensdhat binds todheadhempkiad@ceptor wthauhighladiinityo “Hiphlaffiniy0 refers o

aci ds or,nigl: | ' ' be compared .. a

re:c erence seq ,e%@*ﬂo{bﬁdg@‘g%ﬁgﬂﬁ%ﬁ%@rﬁ g@?reic;ggn tfegﬂ%ﬁeg%ﬁdglﬁq%ﬁ}%toaf ter
the two sadficantieernmets fophindieg With ahitgabdhsmmmmmsd wfa cmhmglﬁﬂﬂ%‘;lepﬁfr at
sequenc -kno in e art. ti,ma i gnment
of qsequ?éénggc?%g oﬁ%g%ﬁggﬁg%%ﬁk Sée‘gb\épacﬁg?egﬁgog%@r '%“ T’hr?géllooé\g' 20
honol ogySeal aypy Exapiedtf an8ifiguie S rkbmAtdxenpiary agdrfis 0ith W afiARPvilMibdto a

2:4 , .o al Lgnnment . al gori4 f Needl eman and_Winsch
Core HpbhlRe AR 3 s BP0 4 O s g BB AG
Pear son c_t{riﬂ'S M. pamageqtiBBS)ilshs campebifor bindiAg ailh 2 Setiral to? Bipaddehen 6
COMPUt &7 g8 Mo asaiifohs R Bkn IAN ST hYCbE o' S bind Tor the

purposes of the invention.




(http://ww. ncbi.nlmnih.gov/). This algorithminvolves first
identifying high scoring sequence pairs (HSPs) by identifying short
words of length Win the query sequence, which either match or
satisfy sone positive-valued threshold score T when aligned with a
word of 15 the sanme length in a database sequence. T is referred to
as the nei ghborhood word score threshol,d (Al tschul et alL, supra).
These initial neighborhood word hits act as seeds for initiating
searches to find |[@tigeTheiGAe “owideicit” g “polyemnrcledtids” whrsitohi t s ar e

extended jn both directians gl nce. f s far he
cunul at i \5{80 B‘(}}’f‘l‘ﬁgﬂ?&g%ﬁ%m %‘?\0 %@ﬁ%&é‘%g’gg% I%?&%F'g%gé/éors@P féaé are
cal cul at eganded fogm. Unlesnspetifictllydimited dhestmmesicompasses andee hbadscomainingnar d
score for, a pair of tching,residues; always.> 0) and N nal ty
score for T AFR H‘EE"@H?. nf“@%a;l H%é@,géeél‘%é“;‘é‘a‘? Wﬁ“&&%@&“ﬁ& ©
Sequent e SefeRnsRtieldGeidthd ke mefabblifd id Omatkrdiniiirdo hiteralty 6aching v e
score. Extension of the word hits, in each direction are alt;ﬁ% 4 en:
its

the cunulmeleqtiden) Vyjernofervasypdicated, p parfeyar pyclein acid segyence glsgimy
mexi mum %Eﬂng}é%@s Vdk&@ativkGnokflicd ViRt At @ FPES) @ piROite bddor QlbStitalions)

bel ow, due t he accunul ati on of one or nore_ negative-scori n%
resi due canfl gemplementary pequprccnifdvelias Biespruence sxplicitiiandicateds Mpprafcallyne

BLAST al g@pi _ogamasgtﬁﬁtﬁm%& b sl lﬂggteﬁfr]&iﬂ%%é&déﬁcé E\ohitH Mk targand

speed of tHe alignment. The BLASTN program (for nucleotide sequences)
uses Hb dwhition ofong onvmorsi selegedh(of 3if) codong is subshitubsdkigh mixedhase@d/err 10,
M=5, N=-4 : 14 t 10F L0 ORGI nces,
the 15 BL%@%&N%}H%S%% es e[gé; a}c?l'e Jgﬁ t‘%?d;ﬁeﬁmblrf e}]S{gﬁ%P ﬁ@{ﬂgae?lgﬁ’%
expect at i Bol. Cgm. @60:2605-2608 (1988); Bl CEkdBOal 3 992) 1 Rpssdint ¢0l.(HedeCelbni kof f

(B) of 5070 SElomG 0 pein ppdeea iied iectibaditd i Bk BT, 1

strands. #nB4RNAencBisdDl adeggari t hm al so perforns a statistical

anal ysjs of the 20 ,gj m..arity_ between, tw seguences.(see . 9.,

karl 1 and Al tschuﬁ‘atl )tﬂﬁg@?m@% ¢, ABERIOT GoE Pty Q‘Ef‘gé‘gs-ms?).
OneI Imeats uﬂ@rcaingsag:mblhela@iit: tcyr(e%f tlzjl)vei) ﬁ%m@yﬂiﬂﬂ% W'd idadsg The fehii zi.p@lytthfe .
smal | est sym probability (. , ich provides an indication o e
pr obabi | i FGAPIGRANERCTS IR EHOIS OF e T RRACHL eSS Mgcléﬁfi%cﬁci d
sequencesmiRut f Potieépoliling PANGRY odcftiin® HAiNR lasid, & Wil &) Iﬁmﬁ\&lyd:cblﬁmf
considered sim]ar to a reference sequence if_the smallest sum 2

pr obabi | i &Wing #eidpodyangss andsion-naturally acquaing aming asidpohienes. 1A usphareipdhence
nucl ej o N %%n&j- T Telnk ; r n about
0. Ol,ei(gngsﬂrrn%s?{:&#ﬁ er ag?é}ll essgfﬁaéﬁla ou?c%aﬁgﬁﬁmghﬁﬁmt%%l An

i ndi cat i owmtigans) whereinfcdnine acidiesidure quedinkebbymovgeitppmide bomls. ar e
substantially idengfalmi hat . i e he first
nucl ei ¢ aci dyi S i nﬁ%ﬁol%ﬂgiﬁ%@l ?{l}mtgB%gg%k%gtg%@gﬁ%%?ﬁﬂ&%ngéﬁﬁ%%ai es

rai sed acmimsdcidshas wedl ag pmptoi adid aealogsdad abino 3¢id niimetis ttanfimcticnlirac aci d,

as described bel ow, Thus ol ypeptide i.s ically substantially
dent | ool s e By BennE o Syl Wil Gpeqritg i g ae
pept i 2ies thosk modaiByythé genetinads, ua well s thodesinitiokicids s arbMuddrbeidified, ¢.g.,

i ndicatiqn.that two nugleig,acid ences are .substantiall

i dent i calYAOXyRIlmG “ﬁ&“ﬁ%gﬁ&fnétﬁuﬂgﬁs Osplpseryues ARG, °ﬁ§/%?‘ce1r%ff’ze to
each hot h_etrog:qp&dﬂ; that liave GR1AmE Badlli chérfiodl strédurd @S £ dtirelly SNk anfBb acid,
anot her i ndicati

n that t nucl ei ¢ aci 16 sequences are
bt ant 11415 oty A bOUER (g BRI pEn, & RBOR B SO IR B R 8 R
anplify tdheupsesBsiERerine, norleucine, methidnfifesulfd¥adh ndthnfe nekhyFlulfoii2
activjty are used . to refer to nolecules that increase or decrease
e qgy b .err%%ﬁ%? Rogrovns de-¢ chareyeing) gr madifigdipeptifdebaskbages, but

DI ecul €St @Y dafnk Bokid\SHeRtkal Hrudinfe/ad a ARHrall odduMhgasSRYaid OhnfiteXactd<R2
bi ndi ng or_ signali ng. CCX-CKR2 activity can be increased, e %1 , by
oC e

mimetics” refers fo chemical compounds that have a structure that is different from

general chemical structure of an amino acid, but that functions in & manner similar to a

naturally occurring amino acid.



CCX- CKR2 |igands such as SDF-1 and |-TAC and snall nol ecul es as
descri bed herein. [ 57] Antagonists refer to nol ecul es that
inhibit CCX-CKR2 activity, e.g., by blocking binding of agonists such
as |-TAC or SDF-1. Antagonists are agents that, e.g., bind to,
partially or totally block stinulation, decrease, prevent, delay
activation, inactivate, 15 desensitize, or down regulate the activity
of CCX- CKR2. [ 58] Modul ators include agents that, e.g.,
alter the lnteract[i44!|n %Wa%e&&fenﬁft@h&bﬁ&ybhﬁrﬂﬁiﬂwmﬂyvatOrS
or inhibitors, receptors cludln ei ns cou -rece r
(GPCRo) . HEpYA st HGE Syt PY £ o e Y § R REERIoE Py SO B
versions Bl&ch@ﬁkmﬂé‘lcﬁﬁa%émﬁﬁmeﬁQtﬂﬂdéﬂﬂbsrlﬂééﬁxﬁb‘e%ay} begaRESEd toDytheir
with altered activit as well as 20 naturally occurring and

synt het i Goprgakdgcep glnglgretier eodeggoni sts, smal | chemical nol ecul es,

si RNAg and the |ikgs; As‘eaﬂsérvfaﬂ&elyﬂmaﬁﬁm@%p@éa% ¥éth Snfholabig ke,
e.g., applying putative mpdul at or conhpounds to a cell expressin

CCX- CKR2 maplgictapid sequences. niVith FiRypechte rextiselay nyslgic agidrsequences ‘comsyry

signalin f
menber s g? ‘E%e %1% g?@ﬂ%ﬁbgeﬁg%&??ins %:ldtd?tcl)%gg%a? \/\%;E/én hmﬁtd?%? %gt her
effects mmmmrmm the niBleinzcidgloes nop surade arcamipe iad seguaBCXiCKR2
that are tre or
are corrpa geeagatugqcon§ ro%ugn%%r%{ﬁeég%e uge%%%ﬁc?' nﬁ%%{aﬁe% m&% H vaé%)% or
nodul Bt ornutleicazid stquendedrerilbeticadet ang ivemiprovteint Foninst@iores ﬁwbombamGCAsGCC

Fecept or e o0 5 e e Bt SRTAAER, KB Bret RO LR ang, e
wheln CCX-i %‘L@B&ﬁg@by z\/d;dd)zin,Qlie 4o Tjje@l’deg&tﬁtbldﬂy 6i€th@-$drifé®0h|&iuk bﬁgﬁ@ ntrol 30
is less than_about 95%, ion abou 30% opfiona out, .80%
opt i onal |C£¢S°£IB6C11‘€”%%1E‘?PB §7Co3 é%m@fﬂ Sef Tl etsrac i varidtiop et gslent
achi eved ywHapnECkhicKRe oae "s;!ndéie& ¥f QhiseBVaBvpmbaified Mridfonse mlwﬁuél@a&&le
control is at |east about 105%  about 110% optional I, | east about

105% 15ab catuenssdwgeinyhipl prep s apolypentide alshdrseriveneoyy Rase sm@v%@ta% ofor
at | east Iﬂpﬂﬂkrc]&ﬁ%o:ﬁ Reutin Wﬂc@%ﬁ? %gfr)%tcﬂgg%gg F.n a mil:?cu{ R (excah

reters to snal nmerter causl ng

i nt er f er evdeh gprdinagyithe gﬁm@b@ if@meéln@maaﬂdcm(amdsm ordingrilydhe guly o nal‘
si | enci ng, 9 nﬁpﬁfﬂt@hﬁgﬂgﬁ'ﬁémb&lﬁ ‘ﬁolygﬂ%ﬁﬁﬁ? g};gﬁipc an cells

(|nclud|ng uman’c and 1nt namval i an

bodi es (iAwbudihghyedsh M)’anaﬁhleofiﬂmnbmud lwhmlh eRbdtles npayfeptidericmplisit b
descriped in Bass, Nature 411: 428-29 (2001); El bahir
et aIéob uc?eégl)fﬁye%ﬁ%§ 98 (2001); and Fire et al., Nature 391:

806- 11( 1998) and Mﬁ] 01@1s7c5&ﬁﬁ1,o anﬁee@mibma’smuwmkemgmzmaﬁﬁc&hﬂm
RNA al so ased . upon, t ences .and

el of o ubiiafe GRS pTAIRR oA BHEE ALl e B PO B! cal |y
have fe ﬂehwwmﬁﬂaubﬂﬁﬁd@at debet@NGingRAmM acRl cﬁa,smaﬂgbﬁ:erﬁ&ebpﬁmﬁé
shorter, anchﬁEn be made by approaches known in the 10 art, including

the use s Ehe encedrd spapenpaas & fGonsrativgly modifisd yariant shersdhaviieratiom e

si RNAss argsufteRakd Sib&itfRbs b Sning bl Hith § BESnitdNY sERilr TRHS Gcid.
post-transcriptional silencing of sgmm fic genes in cells, for

exanpl e, ROPETYALIVE awsfetétlcrnstﬂﬂ?mm@pa plipmally %@larﬂmwﬂs arerwell kpgwy in
for exanph&ar. %@H@dzﬁéﬂa@@%‘r&&lﬁddﬂ%&h@y %Q&&lﬁg&% Ha'e%ﬁ{dé' RNAs

according to the invention could have up to 5 bps, 22 bps,
21 bps, 2ulpesphicwrigns interspesies homolpgssangrallgles efithe liﬂmﬂélg?@r t her eabout or

therebet ween. Tool gy OrThg?élogﬁi!ﬁ F%{elatt?ﬂ&mﬁ%%gai s o nclude

t hat avail able from | ne and , Inc.
(Aust 3, ngervatweSﬂbsbmtlonS ogemqm@ﬂner RNAI techni que enpl oys genetic
construct]? \ﬁﬂ @}3}' and anti-sense sequences are placed in
regions ftranking a on huence in proper splicing orientation
2) Aspartic acid (D), Glutamic acid (E);

3)  Asparagine (N), Glutamine (Q);
4)  Arginine (R), Lysine (K);



20 l engths may be enployed to separate self-conpl enentary regi ons of
sequence in the construct. During processing of the gene construct
transcript, intron sequences are spliced-out, allow ng sense and
anti-sense sequences, as well as splice junction sequences, to bind
form ng doubl e-stranded RNA. Sel ect ribonucl eases then bind to and

cl eave the doubl e-stranded RNA, thereb% initiating the cascade of
events | eading to degradation of specitic 25 nmRNA gene sequences, and
si | enci ng)SpeI«‘sblieﬁ&n%mE@cine (L), Methionine (M) [V alBev), er m " conpound” refers
to a specific_molecule and includes its enantionmers, diastereoners,
pol ynor pi§s  anBbeayllaring (fd, bgpsine (Y), Tryptop j2] The term "het er oat ont

refers teya bgagedNrheasR(T);axygen, or sulfur atom 30[63] The term
"substi tu?ed" refers to a group that is bonded to a parent nol ecul e

or group.8) ThuSysteingEn.Mefbioping Mhavi ng a nethyl substituent is a

met hyls- sybstJ L@r@%htg NZeR6:s (Dgap] arly, a benzene ring having 5
hydrogsenlﬂ%g’bé' itu ntg’ woul g(bemz)in unsubstit ut ed phen%I group when
bonded to a par ent[48pl ERerpemtage of sequence identityy'4$ defermined by comPHRE WUt ed
het er oat gi‘- LS Slofed . 3 b peHiS et €d. The
het er oatg’ rrayagigﬁesdu %‘tﬁln%r&?g% aw%?ﬁﬁg%gg{&g&’g‘?ﬁegtom p?ncﬁudfhng_, but ‘
not |i m tpelymbciedtisieisequenae inth¢ opaparisenl window miy epipsseaddiione ondeletions(yay | |

aryl, aryl ene. cycl | oal kyl r . ,
et or ooy P & seEisa B rerubis Bl (AR g hY Btblce sl BhRL R GRF
Repr eldentfed dptitmakdligameérit of the thesegnanced. dMs percemtagel s, caloylated Py déterminingthe
cycl opropyl ,am.nyl.. isopr. | .am.nyl., . benzyl am nyl, d .phenoxy..
[85] The TpR ot isigans 3hie the idsmiical ottt mmunt sl g e SEGF Y B

glr EUF whiteth ssfuendee tc: jr;iae dtie Mimbey @mﬁuﬁﬁf d pdsftiofs aivmg:lipmmﬁﬁbd efmmelted such
al kyl groups typica contajn from1 tqQ 10 carbon atons. . ..

Repr esentpaﬁpv@%gmm%wﬁﬁggﬁwﬂw %hﬁmééy fomapariot %‘?P‘E‘b‘“ﬂw&%ﬁ,
ethyl, n-RuRPBY 100 loSMM BB Ybrcertagd b ¥dquerR€ femity.y| ., 1sobutyl, tert-butyl,
n- pentyl, n-hexyl, n-he t¥l, n-octyl, n-nonyl, n-decyl, and the |ike.
[66] tPhe term "al ki#Plendhe peemeridentisals oppepesnic ientityy”un tesantexiaf BteArbon
gr pup Whi,g e BiYeiP&idslon gﬁ%@ﬁd@%ﬁﬁ%@%ﬁcf&y{y 79 or AbRSEMeacs Uf gdbgla%ﬂenc&u ch
al I cyl eme groups typic contain fromlto 10 carbon atons.

Repr esentthat agdhesareg orhaye g spasificd iparsenieiis of gyingagid ofsidugeor angleatides that are

o7 opane. TSI eRatlet of bl « A0, TR WA oty Ik ofbrg ety

[ 67] The averasptafiddangibr, ergs fofthe ehiire olypsptidedequencesros titelimatteh or the extra-
hydr agar bo roup. Wi ch | i.near or. Rranched an L.ch s at

| eas é%onec?ﬁlg%dﬁwf%f 8%*?‘? l}é{ﬁl&?ggﬁ’s °§ﬁmc ¥68g?f5t‘gl?eﬁgﬂmagﬁ‘g?"gq%'5’ﬁeg °F Unl ess
ot her wi senakéxfnir estresondénca bieraytbmg iy &indyw] ot dbdighat?Q régid Binteafuredn 2 to
10 carbon atons._ Representative al kenyl groups include, by way of
exanpl e, %Pﬁ@ﬂ??ﬁtﬁ?ﬁgg?‘ﬂpé HRRLemoP CERPET Ao b 5 by Zu8gp ligtiment nd

n- hex- 3- aikthl inspBtiohNBudhiskGuences are then said td B3 subkhtisIB igenticAlley s " refers
to a nonoval ent unsaturated hydrocarbon group whjch be |inear or

br anched 9GAUTOMIIG izt e copplementnd a toghgayepes: &aatio;ﬂlﬂ:rt%g idgptity exists
carbagg-c %_@Pﬂe%iﬁﬁ ta€is BABABahold™ O%ﬁéle@ﬁ&%?ﬁl%n%ﬁlﬁ dehible @b ferably Bvdla tyH

groups typically contain 25 from2 to 10 carbon atons. Representative

al kynyl  ¢#a ifd901tneq0p1d 000y mgg meplectidasiplersthet hynyl , n- propynyl ,
n-but-2-ynyl, n- he[SoF‘mﬂenn&E!ﬂﬁfa}}@,"'o&E&cent “si 'aﬁty,”hntL@@Jnte]EP@ft&ﬁBf“
aryl" refers to a nonoval ent _aromafic hydrocarbon having a single
ring (i.enorepHneplide ssauenesseter tarkys of more. sequepqsh ehabequencethitdes a
Ot her W S @p6ldahetlont R 2Rk acil QRS LIRS QoA BinifaP R Bihed it ©
carbon rihg atons. Representative ar groups

30  the 8 conservative amino acid substitutions defined above (i.e., 60%, optionally 65%, 70%,

75%, 80%, 85%, 50%, or 95% similar over a specified region or the entire sequence of a
polynucleotide, e.g., of the entire polypeptide sequences of the invention such as CCX-CKR2
(e.g., SEQ ID NO:2) or the extra-cellular domains of the polypeptides of the invention, when

compared and aligned for maximum correspondence over a comparison window, or



30 include, by way of exanple, phenyl and napht hal ene-1-yl,
napht hal ene-2-yl, and the |ike. [70] The term "aryl ene”
refers to a divalent aromatic hydrocarbon having a single ring (i.e
phenyl ene) or fused rings (i.e., naphthal enediyl). Unless otherw se
defined, such arylene groups typically contain from6 to 10 carbon
ring atons. Representative arylene 194groups i ncl ude, by way of
exanpl e, 1, 2-phenyl ene, 1, 3-phenyl ene, "1, 4- phenyl ene,

napht hal Q%B%njat eq rébioh] as ﬂb@éﬁ?édh@ﬁa@ '08s ghie ﬂﬂ&lvmg Qé‘ﬂeﬂc%o d;bdﬁ%en algorithras or

[71] The "aral kyl™ refers'to an_aryl substitute grou

Repr ese nbﬁmameﬂl ah@m@l angd visu dnsperéiplBuch spaguces ap thep sad fo heé‘rs\'hsmﬁauy
‘cycl oal 3 v RisaTRRRU R DI zﬁ‘@élb'ﬁ ﬁ%ﬁgatQ@ispd%ﬂt@O' aﬁlmo acids in

hydr ocar on gro aving a sirngle ring or fused ri ng Unl ess

ot her wi sdengthf ommeete peefarsb x:ﬁ}ﬂ@r%ﬂgloylth&yrscﬁﬁbsstﬂw 00 tpyUQ erk090 AT MeEM 3 t 0
10 carbon_ato Smﬁg}ﬁgﬂgsent ative cycloallcyl groups include, by way of
exarere rT]gropy ‘cycl obutyl, cyclopentyl, cycl ohexyl, and the
like. 10[ 73] The t[gtJm ’Foyseqmbd @;aipanﬁah uymtzd}ysme anaemte%t* s refeenge at ed

car bocyclic hydro ar rou fused rings.
Unl ess OLSWP%{ “%‘écfhl gﬁwa‘%‘i/ogf *oat kM@mﬁg %ffg%e °S BT AT TS cont ai n
from3 t @lgﬂgﬁth&f;ltebmwéfme sR@prees e eateled mt@ycdmdtdr,csybseqmngc mmp:hnatcs

'yl Oy e R s iisa A piogoh pa ol e i

cycl apentpedaul, ?dny arfidters elEhe)ibed] oPalfindtive ﬁh%ietﬂrs’ﬂhﬁﬁby Hesigndted] The
cycl ohexyl-1, E?U imand the |ike, The term

"het er oarswenqe@p@p@% algorithmdhencalcwlates the pereqmt gqqp%q&? igntifiss &or Ahedpgt

ar omat i ¢ qghahiids RANIVE S the REREH:E sdg haﬁe,%rase%ﬁ%f&ag% paidetsNt ai ning in
the ri ng | east one heteroatom dé i cal to 3 heteroatons)

sel ected from nit ri8gen A Grypgeifon Hm ,faapsedtbme@sglcbﬂq%'fépﬁmea@etaefl ned,
such het eLoalybe & Ergﬂ@éfhtﬁé'ﬂn% J)flycoﬁf?é%ﬁg Sﬁ&%ﬁ%ﬁa%@ﬁ&ﬁ ﬂﬁeog@lp Johs’.léq go

atons. Representative heteroaryl groups inc exa
nmonoVidl eref, esfaedinib tength segpenasioe o0 dab@), ebout ¥) tazbcnéZOQmadmhblOOﬁmalam

L] OPNeNG 5o Ll A48hEor LA BroiBPX BEOLEe wlbPl EBESHS o RILLSL e

pyrazi ne, "pyridazi ne r| azline of uran,
benzot hi cpiveme,of ﬂmrszmermdn}zam bfgontiguons pusiioos &er thatwosdquences sooptinmdlyi ne,

i nazol he |like, where th 4t of attachnent
O D270 o MelRECot iEn Rl of onbeSTor SEBhich B B lbwin AL B2°N 1O
The Iter mOﬂmﬁBﬂ?@ﬁﬁtﬁt&iﬂeequérﬁséﬁbﬁcdm%aﬁsdﬂmb@dﬁtﬁld@tddﬁagl,By%é%ﬂd:ﬁl h?Vl ng a
SIn rn or us a ont al one el eroatom
(ypial (ngthefony g SR A8 WEETER: QAT A rh Moo 58 p5eR. or

sul fur i 'hofnhﬁﬁfl m@memlwbméemeﬁﬁn ﬁh@fwa@ééh (@uemf }mt FiodNA BN,

groups typica contain from5 to 10 total ring
Repr esenttBg sereh 5 sipilaatygasthqdd Eeggres pd Lrwplﬁl-?és) IBryc \My’l fcad Sshpiod,
di val ent g3pag4, §$ c&ibhp uﬂéﬁzé@inﬁ‘plenhéﬂté't‘i%ﬁsodf%esé Qg&&mhﬁ(aﬁ,@(@m'rﬁn FUSER,

thi ophene, tri "azol e, %r azol e, i1soxazole, Tsothi zol'e ridine,

pyrazi ne anFFATRA imte Wisoopsin Genatics Sofivears PrckagefGrsetics G@mp@twt@rcam 575
b enz%hl %Qﬁ&%r %Qﬂo awg gr%y%nanlaﬁ %ﬁ%ﬁgﬂt s'uaJ]qH ?Qaio\%x.seee e% Ausubel

i soqui nol'i ne, quinazo gui noxal 1 he poi nt
of attac WndntCunymd?rab?no}ls M@lhfad&r@ldew«t(mi@npmemm@@}en ri ng at om 20

[ 76] The ternms Ste C
subshtuteu or unsu%glt%ltéxé&lﬁong %lé’l ﬁ%{’ursg feggrpdetes@tnnrgé’ ‘e"a‘?‘
( non- ar orsequienge igamiitypant asquenge simslarigl ae he BYAST and:BLAST 8.0cbgodigmsseethich ngs

e Cont S04l e Mo s P USSP bl 1 °

ot her3fi s QIQP@) JT nlécd Bighi21b: G)Shﬁﬂﬂbmvmelyc ngtwarpﬂ)rtpyxp‘omﬁﬂg BLASN tumlyzed is om

2 to 9 tatal.rin rocycli.c ups i ncl ude,

by way off" %PM aﬂ bﬁ?ﬁ?&%ﬁ@ﬁ{ﬁgﬂt“a fgrf {7%%&“@"&% phol i ne,
{(bttp:/fwww.ncbi.nlm nih,gov/). This algorithm involves first identifying high scoring
sequence pairs (HSPs) by identifying short words of length W in the query sequence, which

either match or satisfy some positive-valued threshold score T when aligned with a word of



whi ch each atomin the ring is carbon. Representative carbocycles

I ncl ude cycl ohexane, cycl ohexene, and benzene. [ 78] The
ternms "hal 0" or "hal ogen" refers to fluoro- (-F), chloro- (-d),
bronmo- (-Br), and iodo- 15[79] The term "hydroxy" or "hydroxyl"
refers to an - OH group. [80] The term "al koxy" refers to
an -OR group, where R can be a substitygted or unsubstituted al kyl,

al kyl ene, cycl oal kyl, or cycl oal kyl ene. Suitabl e substituents include
hal 0, cy@eQaméleliyth in Addtibase seyrabnex VT, is pfdrrrd Yo asctheneighibdivodRepndesmEnt at i ve

al koxy groups .incl ude, by f exampl e t hoxy,..et hoxy
i sopr opy #5%59“ 5&(5“5@ e ?43’ f’VR\}a Jﬂ’ﬁﬁﬁﬁg%elghboqﬁoc’g wokd f’g’ff Pafﬁse‘its & m
"aryl oxXY thififhe bdardn6s 18%ind WRge SHR contiting tHem: aMe M@ rdhitsuhsdxidntiédad both

unsubstituted aryl or heteroaryl_group. resentative aryl ox roups
i ncl ude pivestignsalong each sequence {%Qﬁjfaﬁﬂffé‘“’c%@fﬂeﬂﬁ% fegmERt soqre p @%%eaged(?

-S(0) 2 P 2Bed RIS hEnd i BEARHRE sehsitks, tRlph@irbRRM (RWkany | ,
al kynyl , aryl, cycloal kyl, cycl oal kyl ene, heteroaryl, heteroaryl ene,

het er ocy etare for e painef myeling reidves w1 ) @kl (renpl scoie dorpRismpehingle, by
way of e%&[@&? al\ﬁ%o%] g{? ?o? amftdlabid @a:ﬁﬂsﬂ@s[, g%?ﬂrf%g Pbtrixd 18 hdet 85 calctilieh the

di propyl am-de’sul ] o . The term "condensati on"
refers tcumulaivgctérenExtamsign ofltherwasd bits ingach direstion gredwlted wheaptha| ent | y

e cona SO EpBRR RelPtir by BYekRo3 bR oo BiEhBie B PE ™

| NVENDI Ourtyulbtiversoate @oésdm zerd br below, due to the e@utiuldtva of omeeswmioré megatine- on

provi des the discovery that the.o an receptor fierred .

her o1 ' s BRI A o he Gy S B ka0 Heokia oo REAST it
Mor eover ,paﬂahﬁteﬁ:’WSP,l’hhd rdeesiinine merzémiﬂv&?mdh dpeedsof theralighmign t.d’ﬂsacBﬂ/d &SI of
CCX-CKR2' s invg] venent . in cancer. Thus,. the inv L,on. provi des .
met hods @F"%&W u‘}?&ﬁwcﬁl/“sgs Eﬁgféﬁlfﬁ %‘GOIM‘.’f l$h%“ PRELHOM on
al so pr oy EfRs0/ k¢S4 @hd 4 Bdwhliisdntd b6tA BigEs. or aghthonicidlseduiei@s,ahe

nodul at or_of CCX-CKR2 to an i ndividual w.th cancer,. C C, KR2
pol y pepd R HSTRProestmy Rere ROHq TR 2 pgnilengih of o SRR A &M  he

present ig\RUNIE scortiChatis (26 HESkdDaREAMEY1 SROYPlsRRub AkaP SR Uigles of

0!
interest wll be isolated and cloned using recoitbi nant nmethods. Such
enbodi merfPd 035 alignangnts dBryof 50; exppatation () MNRRNT lapha eqnenstipapens both
(e.g., S deO 1, SEQID NGO 3, SEQID NO5, SEQID NO 7, and SEQ
ID NO 9)) ftor protein expression or during the generation of
vari ants, derivatilfdls, Tz BLASS algorithasasetpedformsaystatistivel ansbysis efthe s

seo 18 | R s BN S i A i) o ) 4 Sy

gene exprids pmFg73f5B7X Oneinkaburt ofsimitarityderbeiddd byrthoBL ASKalgkRBmdetheences

ot oot mitRIEORE P B GRS bbb nEGRph SufoRota T e

match between two nucleotide or amino acid sequences would occur by chance. For

example, a nucleic acid is considered similar to a reference sequence if the smallest sum

25  probability in 2 comparison of the test nucleic acid to the reference nucleic acid is less than
about 0.2, more preferably less than about 0.01, and most preferably less than about 0.001.

[55] An indication that two nucleic acid sequences or polypeptides are

substantially identical is that the polypeptide encoded by the first nucleic acid is
immunologically cross reactive with the antibodies raised against the polypeptide encoded by

30 the second nucleic acid, as described below. Thus, a polypeptide is typically substantially
identical to a second polypeptide, for example, where the two peptides differ only by
conservative substitutions. Another indication that two nucleic acid sequences are
substantially identical is that the two molecules or their complements hybridize to each other

under stringent conditions, as described below. Yet another indication that two nucleic acid



CKR2 nucleic acids or CCX-CKR2 pol ypeptides. In sone enbodi nents, the
sequences encodi ng CCX-CKR2 are operably |linked to a heterol ogous
pronmoter. In sonme 20 enbodi nents, the nucleic acids of the invention
are fromany mammal, including, in particular, e.g., a human, a
nouse, a rat, a dog, etc. [86] In sone cases, the CCX-CKR2
pol ypepti des of the invention conpr|5ﬁ the extracel lular am no acids
of the human CCX- CKR2 sequence (e.g., of SEQ ID NO 2, SEQ ID NQO 4,
SEQ 1) NQedhencebide bibsbittidly 1Mca$ﬁ@ndt@1&¥9n&9ﬁﬁwﬁbﬁdm @é&mranﬁ)&@ltﬁhles are
25 either altered or absent I n ot her enbodi nents, the CCX- CKR2

pol ypept iS8¥8n€onpri se | i gand-bi nding fragnents of CCX- CKR2. For
exanple, in sone gages Mobflalofs? SNEORTRRNE ity ire 8 iOrefetiholecking

structure of seven trans-nenbrane receptors (‘of which CCX-CKR2 is

one) are tb?é ricrepsendeqrense REXCKRE aqtigty dirpctly,er indirecty,and indpdss Hoge
trans-gre @ﬁqﬁ%fm egsusﬁg@,b B0 hBH Y 1885 S5 C ALK O inBXPsHRl gBalin
al |

readlly av ropho mtyag’grlthms can be 30 found onthe
i nt enet a@CX-EKR@aWY:mewQW@é% sorsacting the GE6-EXKREpalypeptide with |

R BT MR B 49, i i

[ 87] Thi snélesiemthabincreadeiaetivityrof COXtCKR2. t Agrinistspoeagenty thahegf,ibeﬂddo,of

ueo in 1 et e onehotohiel® Bt SR O EREE B bl ")

Labor g3 oractiwhraf@iCK: GKRZBModRIaﬂﬁs)mayiﬁompgb for bindimgeo (DCXFGKEZ with Hnown

Expr essi or and,, Cu nt Protocpls.in
Mol ecul arggx@@gﬁg?m{s ng]{g&%@g Sma]iﬁ? °§iesa3d’es°n%°£hem"["88]
Appr opr i a]E e primer pmnmmxgahﬁa réfarto nﬁ&aﬁles‘that&@l?h@CKéE\Iﬂ& Heiodiery
CCX-CKR2 fr t| ssues C romthe segyences
or ovi tlod HNBKIE PRAE of emeIson s LA T - | AR E S B h “BoR
see, | nnigndh, pkiaAEt: Bfeﬂ&%!tfék §t1m1ﬁat@fl' dtErehde, ﬂY@&eﬁ@d&laﬁMvﬁﬂﬁ, ingcklvatens,
Acaderi ¢ Press, San Diegd (1990). 10 H . Devel opment OF Specific
Ther ab%ut@é@smze» or d°"mfeglflﬁ9}heﬁ’ét!vété'ef es t@i‘éﬁz bi nd to CCX- CKR2,

i ncl udi ng nodul at ofsg) Omecqu@ hiQ Bhat, 'egealttﬁ'glgég%lﬁaé?di‘fofccx- _

antagoni sts or agents of CCX-CK Ivity, are or treating a

nunber of ClBhith:ipseicios @eﬁs@bactlmi@‘s gﬂnhigltqra mmptors;us{:lw}lg Gipsefeives or
condi tiong pagci

ant agoni st sﬁ%} EUéFﬁ{? @?}&2 hgﬁeaé%bi&g rﬂg?'ﬁ\%%rg g‘rCﬁllaﬁ enéaﬁ ?ﬂo‘aﬁie%e%o I ne
r ecept or dfmatorallpngcuming champkibenecepios ligamnds, Ielgmm&dﬂtcred a@wgy,,as wall es nonms,

glj IE,‘ g ocC ar c :Tﬁ%%%%%‘?@? g&ll’ll cer,” ov: aalp?érr(%ﬁ%)sgg dms e gné mh%calégﬂ cullcs’

gl i obl astsiki¥As mﬁwh’admeaAsbaysrﬁimﬂﬂntorsraﬂd;ﬁcaibaommm e@f@pl@iﬂglpdtahvé

DO A STk B SO LSl a0

esophaguseffe&E MBCH-CIRT signaling e, FRE ICan6 RAEBRK 2 phespRirglafidn @ avtivaBRLET |
cancer of t gal I bI adder cancer of the smallp intestine, rectal

cancer, K o o7 BRI vienalimansduction pathway candior etber eflsetnag o

cancegs Lﬁe@&riaeaﬁeraa n%pleé&%&éa%ﬂoﬁabnﬁﬁé‘@@)’(acm #ihiGRd tréaftld GRfha p\bﬁsﬂhzﬁal
cancer, ut el‘l ne cancer, ovarlan cancer th roid cancer, par ath yr ol d

cancer, cgRwey inhibiiereor modulator gre compared @ﬁ&%‘ﬁoﬂ 48P %Wé@ﬂt th%ﬁ’h@it%l d

cancer, bééﬁ'@at&%%dtﬂaﬁ:’f't&‘eﬁﬁ&%%e extet dRMiASH AR 2K (irSated with
Iyrrphorra non- Hodgki n' s (see, CANCER PRI NCI ES" AND PRACTI CE
(DeVita, ihititorgarespssighied 31919”%3 chaﬂokawmep@naﬂnv@hn@m@f)w%s Inhéhitionsod
brai n andc@rkenal «dywtaaatd x-S A §1u91- %tﬂ@&m

mul tiple sclerosis; Kidney dysfunction; rhe mat0| art |t|s cardi ac

al | ogs®uf tis fea thasy abew:95%, RBRng @106%90% optipmpiisabon &Qﬁfepnm@_nlé:pthoutiogfq or
30cont act Qn‘irz%% tA&wat'iJH 4@3@3@& ?Sed% b 'azétgétg gp %@Hsﬁ

r eper f usi on injury; as we as ot orders an SCr |
value relative to the control is at least about 105%, about 110%, optlonally at least about

105%, about 150%, optionally at least about 105%, about 200-500%, or at least about 105%,
about 1000-3000% or higher.




23 [91] Alternatively, an agonist of CCX-CKR2 can be used
to treat disease, e.g., in renal, brain or neuronal dysfunction as
well as in cases where stemcell nobilization is therapeutic.

A. Met hods of Identifying Mddul ators of Chenpoki ne Receptors 5[92] A
nunber of different screening protocols can be utilized to identify
agents that nodul ate the |evel of actiyyity or finction of CCX-CKR2 in
cells, particularly in mammalian cells, and especially in human
cells. In general l%/%lr nﬁSMh'éf%if@éﬁﬁ%&tWAﬁﬁWlaVéaBﬂ%@ﬁF%&ga
plurality, £Hc}nfaﬂd@aﬂcﬁﬁ@?&st-‘iﬁﬁ’sﬁ:nﬂ:ﬁ&ﬁl&ﬁ@ﬁc&@’&f&ﬁbc@@x' CKR2
(or an extrac in thereof or exanple by bindi'n

CCX- CKR2 gengs mns, ifoquanplﬁ,gamn@@ne diyg Wpwmsellpid thﬁrfzml%bfphdl ng

t o CCX-
b s, CoRRyas n ) tftes et %%?‘“i**“% %Q&ﬁm?ﬁ“@?%@‘%%%%%@d’%oo
300, 500 desotibeliQfDdisiusess! i Bessaldtimeid i 43829 E?@Ob)g&ﬁlahlr eral.aNeturectl1: 494-

protein. R%Q%Béﬁ% net% toerP'S@éipﬁgggat | i e {7’%?’&4 {oBlerd dsof

enbodi ne ors are screeni ng
mol ecul esnakidg int@fepipg RAVAMIEdare discuged 0 Tiodf sikOTXs bﬁséﬁ?@o&mhﬂse@snﬁ@ﬁﬂd or

-TAC. Tho f. . skil h i,.| | h
number ofidly Sodsspine fr b aRisbe istospEROR kool Bhvs Ve el o Bhoe
sanpl es  phitdin@eatlr hekBa., ot BU BpsionsHohier aﬂmb@mmambmdcmmme

Ilgand and then c ntacted with a enti titor
A Sorid: | 6 fnduges banssatcomppenty B i Sy oGt aih g

CCX- CI CRgyel caﬁkb&aifemlﬂg&iﬁtextf&eno@%@&ubﬁlse &ﬁ&%&@ﬁoﬁ:ﬂ'sﬂ%%mﬁc

nodul at or. [94] Prelimnary screens can be_ conducted by
screen n@eﬁ%m e frexamplgnemgilian cellsiGngludizg Bumsmectprpd indhe bady, fop st

SO Of o) ibrinafn bHER drhnifly Bifack). IeBlotipBRATRNAD S CERERA BE

nodul ators bi ndi ng assays usual 'y i nvol vé contactin

Wt h one intD cul 8evaittto 25 6 25 bascP Hios ke 295416 SEni0 psrE e ¢ he
pr ot ejs Al

corrplelexegﬁflgr ég%ﬁg tsorg& J(!,\jct eﬁ{%bﬁé&ﬂ;%g&gglﬁ%@g%ﬁ o&est%bl i shed
anal yt i canclude tahavgilade frndINAmgive i (Sgattis Yedsand dahhicks Inch(Austim, X))ot
limted to, inmun st

radi ol i gand bi ndi 1 96] eﬁﬁl%%ﬁ“ﬁnﬂch%éﬁde@f’%@%%ﬁéwﬁa*&“ Yo PR Yonse |
| i gand biandlanticrense seqmmesaﬁwm lMiegIcknslﬂBnkliﬁ@ﬂﬁnt&IEseqmméﬂhl]Sﬂimehaﬁg of
CCX- CKR2 che ci ne,rece to Ut i, ge %3 uch assa s can. be

nat ur al | QHE‘Q%P& ongr 43| aepepipr spljcipgsi Fz T ye%?ﬁ??bf"e@ €l o1 varous
cont gt | m@gﬁﬁﬁaﬁw@nﬂbm ta siiRiae ef-bmPaasitEY raafitihs BERGRntOR theor
CCX-CKR2 activity, it 1s possible to 1dentify those nol ecul es_t hat

sti mul at EORSEYCRRONERIPPoFing of thogens c@éﬂ%ﬁﬁﬁ%ﬁéﬁ@@fﬂeguences are spliced- [ g5)
The scr e, AhwiRi RAana bntl-5isé RYRALSOR wellBs Hﬂm@ﬁh&tﬂﬁﬁ%ﬂxeﬁ&s lt@Fﬁaﬂt ro

or cell-based assays. In vitro assays are perforned for exa

usi ng medemnEdopblasindad RHA. Selerigihentcigases ﬂ@éhﬁ'ﬂﬂ% M@l@@@@@&ﬂe‘@l |

based as
expressegme&m&bﬁcﬁﬁ{mﬁéﬁ%ase gﬁ‘%ﬁ I%@f{{%rﬁ\%&] e ceﬁl%s or
cel | %5r a@RlﬁhseD@mUaﬂW,rﬁgdﬁmcl@Kmmﬁggws een for agent binding or

modul ation of actipily 186 dreddiizimd Yot £HRNFC miohEBLAL Moififlsles | Y POS

that can be used I'ng to e 1 nventron
enantiomers, diastereomers, polymorphs and salts thereof.

[62] The term “heteroatom” refers to a bonded nitrogen, oxygen, or sulfur
atom.

30 [63] The term “substituted” refers to a group that is bonded to a parent
molecule or group, Thus, a benzene ring having a methyl substituent is a methyl-substituted
benzene. Similarly, a benzene ring having 5 hydrogen substitnents would be an unsubstituted
phenyl group when bonded to a parent molecule.



10 include, e.g., any manmmalian cells including | eukocytes such as
neutrophil s, nonocytes, nacrophages, eosinophils, basophils, mast
cells, and | ynphocytes, such as T cells and B cells, |eukem as,
Burkitt's | ynphomas, tunor cells, endothelial cells, fibroblasts,
cardiac cells, nuscle cells, breast tunor cells, ovarian cancer
carci nomas, cervical carcinonas, gliob* stomas, liver cells, kidney
cells, and neuronal cells, as well as tungal cells, including 15

yeast. Cells can bmprlmnamceﬁﬂsﬁmah&t&ﬁmbmcaaférswygreﬁmneréypes of
immortal cell lines, O course, CCX-C can@%@&pressed in cells

that do rhsteresios @§gbsawteéna@§hﬁere§t°%¢a§.bs ﬁpba?tu Fpoup or atom,
[97] In 5 Eﬁmﬁfﬁ@&otmﬁw@m Y&rofin, Em%c\%'ﬁ%i aﬁc§leﬁ€|aike ﬂkﬁ:‘jy

fusions, can be used for scrieenin nol ecul es conpete for

bi ndi ng mlnnmxloelm cz@o#kyé@ﬁd@twl,d@t@ma@épne’th?@r@@u@@wv pagment s
used af W@J@Aﬁnﬁuﬁgﬁﬁ dkﬁﬂes[exﬂﬁwje IS RR%ed HetetbatontHR A e by f

bi ndi ng I- ter nat’i ve any fragnment of CCXCKRZ2 can be
used as awa)eofgmnle; cydepropyfl gminyl, wpﬂogﬂ amimgl, bezybangay, @idpheno®gX- CKR2

[ragrents can incl g o EhAAISPr Beto Spfhuah h8ATI roedion ik 50

amino acids up to in con aining a ut one am
CCX- CKR2. whiylpineyibd ljnear dr dyeandhetdi mhhlaa:gothemgqéeﬁnsd,\mcthl Mgmmpmpisdly

of - Coxokrea ASPOh i 1 aan Sloptty Repispiitve st ERERHRAC Ry v Eoshi o
trigges edm&)iyl%l AhrdpACikbpteyl, bty sa@bmﬂeﬂoﬁlwyl,l teiebityf, vi-peadyl, GikBe/,

nodul at or s, gnal i ng actl ty of ¢ m)l cine receptors can be
det er m nef# Wf?ﬁ?ﬁtyv%t?%“y cfxatheikesi gnal i ng can be determined by

detecting chenvl ci (@) r eQRR&R © an@wnat@ﬁmwh&va&h@m&dﬂymem&xigr@ms
bet ween chenoki nes_and 25 chenpki ne receptors can_|ead to rapjd

adhesi on Whiglbmanbe lnsanasbranched: Unlespothervise defingd, éP?hW?PCMP&WP’&FRYy
See, €.0., hﬁyﬁtﬁﬁ'%ld SPBIAGR. RRbreRaMIRVIASE pRlpiRckdd 8% vay of

[99] Si gnal Ing can al so be neasured by det erm ni ng, qual’i atlvely and

quant ¥ at ¢xample, mstb!imdethgnerﬂe%-wh(g‘ethﬂen o) prepans- 163,4ibl. propwe- bi-divhosi t ol
phosphat e%ltan@slh@@g %%%31@1&2105&9{% i on or dephosphoryl ation events

can al so be nohi remack, et at Nat ure Medicine 2:
1174-1178(1996) anf7Bo kﬁmhenﬁfﬁ@@l%&f&ﬁﬁ@aﬁc@ﬁ@l@m%)urated hydrocarbon

Lotivi v BB PPt ot or bE R tont RERA B lead) Bl BB oSN B3 e

pr onot es éak&n&h@smﬂmib!d lmhdm rUnléss btherwiddldstiyedpinel sikeryRébupstepitallyC.  An

exerrp ry nat i i S owde in Gen Acce si on
sy 4 2R aftrise Remiral e AfeRA s FB R BN i o Bank

ACCGSSI OMMpIeMMWn-pIdwﬁyl @meﬂﬁﬁﬁm-zadh?l, ﬂ@m&t—glbﬁﬂ i tHERIRCt @

signal in the MARK pathway. The term "signal” as used with res ect to

the MAPK pat hway r@gbr sTheger ‘AdapYin s torsamonpyal g mpsagyratedfaydepg

and/ or 5Oﬁﬁuﬁhbﬁ’ﬂnﬁyb%e@&'ﬁﬁﬁﬁ@t@@ﬂhﬁﬁ ﬁ&&ca't Rh& @né"‘aﬁé‘tybi&%l)pﬁtzib\f‘@y

The conponent can any | ecule (e.g. protein) involved
(e.q., pr@d@é@ﬁrbomﬁpﬂq bp@ds dﬁnlms@men’w)deﬁwdt $veh kgl stognsammally contam

t t
he. phbephotl 7 REldWhRbeo ks, Thdle SR B HRERS L IReSthiy
signal s tmnﬂ;amrmﬂﬂem-b%&%myl,mhﬁcﬁeyﬂvhendibﬁbments that are forned
and/or utilized domg trea Rh. mBF&%EX\!!ﬁ?éh’t%mg%c t a5 Eemn%

[

[~ |
Well as act|V|t|esaSOC|a d t]h 1'on an I zation

t hese conyiglenngi.c.henylhesfsed m(lben@@ﬂmbmiublnbeb atleretise defined, such
conponent m;,&l t
phosphor y%g]t$&‘% g’{p&% ﬁ%géq 5 16’5&:&4&%2 a%glgt |h |e§{smg@§%1c§r APed
wi t h $he ioclodhiby waynofmxamplleJ pheayliandmaphthalesehl -yipsdphthalene 24y andiht ke, As
i ndi cat ed above, h se ‘of ERKl or. E st ream,conpo ents
i ncl ude, for exarrpﬁ(g EQ’SEE% %efeésw ?t(vzﬁgflﬁugo jtydr zﬁ%g r&h
single ring (i.e., phenylene) or fused rings (i.e., naphthalenediyl). Uniess otherwise deﬁned
such arylene groups typically contain from 6 to 10 carbon ring atoms. Representative arylene

7




25 protein p9ORSK, c-JUN, c-FOS, CREB and STAT. Thus, each of these
conponents can be detected in certain assays and/or the nodification
(e.g., phosphorylation) of these conponents. In addition, gene
expression profiling and protein secretion could al so be detected.

[ 101] Some of the screening assays that are provided involve
detecting the 30 phosphorylation of E and/ or ERK2. Phosphoryl ation
of these proteins is ligand (e.g., SDF | TAC) dependent. Thus, the

assays | irRlude, TSRS THIF BEhniPRs, B2 e LI pheBYIeEE, 14 fbesylaesence of
| TAC or %E)%%Eto pr gﬁnﬁ t he phos] ﬁ%ﬁ?‘latl on of ERK1 and ERI C. \Wen

assays ar@Plibenschbaiyhnenitipine2drtylgeiie e assay can be sinplified

using cells that d ot gga]]g}(%% bdtiatted d00v1 % ons

descri bed above. [23’611 102] Determ ni ng whet her ERK1 %%E%ﬁ has been

phosphorﬁ@r@@t@gnmbﬁpﬂmmﬁé‘éﬁewﬁmb vari ous approaches. One option

s todyse the cel Q@laafﬁﬁ%]&nh%gcl&@w REAN b BobAlBFsatirbtBa SHKR2
e resul ti

figand and a test ng | ysate can then be ana yzed by

Vst ern tiinrochbolekTe@n haypigarsingienipgton dused dngst Bﬂkﬁﬁ odhepwise defingdstddi ns on

a gel and QRS REE@ 8@!
bind to tcl:fé oelhls%ﬁuggg{p%gle%pq%@fnh%wgégﬁ%%g %ﬁ??g’ml e ty are
avai | abl egrbups snchele) bySiayred kxangplel eyd’nmpmbmlcmotmfyl,wﬂepdnwl, dykloheklyb andrthe|
anount of,ERK1 or ERK2 present can optionally be determ ned using
ant i bodi e‘%k that specifically bind both the phosphoryl ated and

unphogphoryl at ed f pis THe tdciKTyeloulicfidie? refdrs o talibral etitdanirated ¢agigayadicng
this approach are set forth | the xXa Ies nother. o t hat
is sui tecpﬁfﬂmgf”bﬁm’t‘m? Sh BIA %WSEE?%TFB&
usi ng antdyeRdikeRnd s?eﬁﬂﬁuirbméaﬂroﬁlmdlob@b@mwcztepfeaémVéorrrs of
ERK1 and EQRKZ Ki tégai ;[Eﬁ[i)erform ng such agﬁays i n_high thrOl{%?ID

formats aveloalkylsnegrauns instudestygrayediexanple cyaloprepanes LAl yploby

Beverly, R AL Y2D4)
Sandvi ¢h T SRBuFLSt R B B e e AT 1
techniique@cbbﬁimlﬁéhﬂs@doh@iwéﬁ@ﬁl g dhedikesence of proteins that are
conponents of the § i on of
ERK1 and ERK2 usi ngjﬁ gnt o %ﬁ@?s%ec ?%:lg{s yte?@ﬁ%%ﬂlﬁ’izugdtt
conponent mondvahentamnatm \golup éernng]a sihgle ping dnvfaged rifigy and xentpihiag in the ring at

phosphory. [Ci

avai | abl e1 %%blgp gmaPO%C@?@9gﬁ$§8&§l% %téd&%gﬁ@l] {(B%%lgto g#ré]ex,ﬂg sulfur,
detectio nUﬂEssroﬂmmb@deﬁhai, suthBRIéRanl gﬁﬂs@ypwally contain from J ®004]tothling

addi t Lon, .ot h events vvnst eam Q act i atl on _can al.so be
omi ¢ 2 0.t i SN BEThhIE, 5 B B FL S G
those actpyiold, ﬁﬁldmble;rmmélesdxam@ firar, ﬂﬁ&ph@ﬁ‘e?tﬂihz@l& porat €18, Usdxasiie,

stinmul ation of a chenpki ne receé)t or. | ary, downst r eam event s

i ncl ude, igothiazole, pyriding, PYRZING PR aamwyrlme%nfgmazmdm%b?fﬁpw, 25

cancer c eﬁe‘nz&]hof-ﬁeﬁé“b@ﬂi&ﬁﬁézo@@ bénzi]:ﬁ’azﬂ@”ql%ﬂﬁ@ 'is%h'l%n&lﬁk
responses i ncl ude adhesion of cells (e’ to endot he ce1|s)

Establ i s rednoxplineand e likastherrdhe pointal vlaghment iy mgeéfﬁléaﬂzil%ca(l@n@r pitrogen

' VEGHyredjat.ed, si gnal i ng) can also be nonitored for effects caused by
CCX- CKR2 modul ators. Chorioal | antoi ¢ nenbrane assays (CAM for

exanpl e, can be us[e‘léltoTlmgray‘hp@roaéﬂqne’éxeﬁermaalrvgleg@eémsticsgr@:pha@nga

the M| 5 | 30[ 105] |
anot her ey erils irtufi il & bofking B HAPG rlRERARA s 51 1001 11
CCX- CKR2 letaroajgros) selmedmmm PXYSem ercstldr injthe aing. Unlesmhmmﬁfmsd,
expr essi %cﬁ’ﬁetgf%aﬁg%g ugﬁlf_l(ﬂléauy %&%&%%&%% & okalg.ﬂg X{oér@g. R resentative

CCX- CR2- expressin own-in w serum con
30  heteroarylene groups mclude, by way of example, divalent species of pyrrole, imidazole,

thiazole, oxazole, furan thiophene, triazole, pyrazole, isoxazole, isothiazole, pyridine,
pyrazine, pyridazine, pyrimidine, triazine, indole, benzofuran, benzothiophene,
benzimidazole, benzthiazole, quinoline, isoquinoline, quinazoline, quinoxaline and the like,

where the point of attachment is at any available carbon or nitrogen ring atom.



as conpared to cells not expressing CCX-CR2 grown under the sane
conditions. Thus, antagonismof CCX-CR2 is expected to reduce cel
survival, whereas activation (e.g., via 27 agonists) is expected to
i ncrease cell survival. Consequently, cell survival and apoptosis can
serve as a readout for CCX-CR2 activity. [106] A w de
variety of cell death and apoptosis asgays can be incorporated into
screening nethods to identify nodul ators of CCX-CR2. In general,
assays of this tyqes|5 Uyeteand thyteioayady1ver heleiorgdlicRebup” Rk akibemued
cells to conditions that induce cell death or apoptosis, usually both

the in tREFHsEBcdmonoyalens stipaied of usatrated (RAprAsITHG) PRUR having single

potenti ahnggp,ﬁbﬁﬁ%oﬁtienmlrbga@ah&mmgm& A & leafibnd h&@¥atom (HHRAllY
conducted with the cells, or an extract thereof, to assess at

ef fect t Hdo B beteroalgmp) selpgied pmaiirogeny @xYSen 6F subfyn Jouless sthepvisesioingd fisht he
extent o ; i | ord Pid f,ggsg £ ce of the
t est ggefr??tgl%larr]cgtg gg)gp%ﬁblfgggﬁsaggﬁﬁr\%i fordqt?ttaaIP deg}%h_%e?geggdg%?gsi s, the
opposi t e hetprpeydit seoypsipciedn by wap ef xampleomonexatent ypagies afpymplifise, cel |
survi val b RS2 e Vit hy: cal |
prolifer At r?nﬁ%?egar giggftpggzﬁ%ﬂeb%?%r%e? grg Q%o?l%%e, %bd%(gg}gb\;{/ﬁgg @r%%zglg’
assays arfeyoohmbent dee like, wieee the peintnf ettashment|is g amylavatiatle caclhdman nitwgen
CCX- CR2 such as |-TAC or SDF-1. [107] A variety of
di fferent™BaPEeters that are characteristic of cell death 15 and
apoptiosi s can be g3FRyqtle fenn “tatbdchede’ pefesao tin sometbirmgn-amintaticlfing in
Exanpl es of .such parapeters include, but,are, not. |imted
moni For | ARG o a3y R pleAaE cRaR b nduc felopane.
I esponsesgydiyhedéitCaridbepieqt.€i N expression anal ysis, DNA fragmentation,
changes in the conpgsitjon of cellula nbr aneg, nenbrane
permeability, acti gl[ i e g oﬁéﬂ%"&’gfﬁ Tﬁ%ﬁtt‘l’]-ﬁ?‘g% ot b Florgy (-CD),
downst r eansd- g0, iaf@idast @yays (e.g., caspases), generic stress 20
responses, NF-kappa B activation and responses to mnitogens.
[108]15I n view of tIAY r dlhe term akydesss” @Kﬁ@‘i@?‘ﬂyéf’f?fﬁtﬂrzéd@‘f g§umpopt osi s,
anot her approach i 0 e ) S| i nd cell
[Bof. O TRE RAY “hiRkxy! P&ﬁ% ?e;f%.eﬁspﬁ@gga GhBe §

death, namely to conduct screens’in or cell
prol i f er suhstmtedor desubstituter] allod) dlkydane \oyolatlkyl sor ciyeloalicienct Suitableor

i nst ance, bLQKI t I th. I S . I i_n_viable,

t he | engtshﬂg?l%?hn%&fl hggo’fg%oter al 2’%1]9%3&{1::@%’ t&%@*”o%‘? Af ed%(ra?%}rﬁg?ta%vé IS
remai n alalkery gronpsdncludechyeaseofienartile nrethvlsg retoky, deptapyloXihené par anet er.s
can % ”rifl{}o reeqho\%i sual Iy using established techni ques.

[ 109]" " Anothe

ssa}" to assess apoptosis involves labeling cells with
Annexin V (conj ugg8Ed (The fkmXaylokylaefers)to 4880R gup,avitbrd R @i i 4/m | odi de
(PI) (Ml ec r, Probes, ne egon). Pl a red fluprescent nucleic
e - bi R or S SR b ST, st o s s EORPL e o
Pl only lbasiekg necrotic cells by tightly biding to the nucleic acids
inthe cell. Annexin V takes advant a(I:|e of the fact_ that apoptotic

cel I's transl ocat e [BHosghaterayrderyineipige SORer SXPMRepus whrgde of
the o8l | carfieBRYLIMINIGHS, allRH{BAlRH, lag@%gallﬁm, oYbibA b Adbirpl LY T Or

(PS). Apoptotic cell s,’abyt not” live cells, exgress Son théir outer

sur f ace. heigroasylene.\referaspdiceer halogen. Repsesenative sulionylesgipginslude, Hyatay of hese

cells w . zed on a
‘ekerklf16 SR fondfe, Sl UREAAE Gy h?lﬁ;% %nﬁ?ﬁar%@%%;%%,{uﬁgﬁ%er

fl uorescence activated ce sorter uor escence
in the red and gr d83 cAantean Seondensiiont referetold reactivn imowdiich twoor miovee, P
negati ve s 10 at il Y j
negat ] ve melspHeE BEEARANY st PRoAE e naRAThroaldaif B prompo RS,
gr eer30c haherrondensatingraaetionot i ¢ or dead cel | s

DETAILED DESCRIPTION OF THE INVENTION
L Introduction



5 (Annercin positive, Pl positive) are strongly positive in both the
red and green channels. 11101 O her screening nethods are
based on the observation that expression of certain regulatory
proteins is induced by the presence or activation of CCX-CR2.

Det ection of such proteins can thus be used to indirectly determ ne
the activity of CCX-CR2. As described in greater detail in the

exanpl es bel ow, a series of ELISA inveg&tigations were 10 conducted to

The ool | cul turo rial o REraf ool blieh Sy SER ARG bl i

unt r ansf eRPEt refedrddsto hdteinos FICXN-GERR, tiride theabernskine igaodst SHRti ané B TAK At

CCX- CR2 induces .1 he product.ion of er of diver atory

pr ot ei ns,ﬂf’ﬁ?xe&ﬁl G%PESW%& %%?@?i%s%bég o ﬁgg?ve%quﬁ%%& nases
and i nhi bintelvgnent inwricet. | Thus,dheinventiesprovilessmetisdeef dihgrbkiag samcadyi ng

met hods t hat .ar r Qv i,nvol ve. 15 def er m ning.whether a test agent
nodul es‘i]e?ef?@%(ﬁggﬁg{d‘gﬁﬂjﬁfmv@ﬁ?‘{nﬁsﬁ PHY W%S%st%r“%h %B‘I’eah%s,

net al | opr ghfhifasRc HeFhldeHuf POXCER D fo aeidvithwpvith eamases by CCX- CR2.
In sone instances, the assays are conducted with cells (or extracts

t hereof) that have been grown under limting serumconditions as this
was found_to increase the production of the CCXCR2-induced proteins
(see exanfll es) .COSLERRpolypeptide) andRplepslhobfesi ns are exanpl es of the
vari ous classes of proteins that were detected, as well as specific

proteins wthin eal] cllagymerony enghodimentsod e present énvgntionamclerrids ( 2)

h | G ¥ I 3) ;
and (3 "Fehetdndtoex CREER RIS nferbte A 6B 1o RRE D BRI s o AME™)
expect ed mbthodsoShadyenhodinentssrd used, bgs to ivadate ©0X-CKR2 pelynusleatides $og. HIEQ
det ect ed. 1 i i i
ot andar d TERQUERR PR RAALTNOR, SRR R SO A SeRdo R R i hratfh "D, o
One appr oaxptesdidradr dusingthe gerizkation of varisms, derisatitdsgdxpteasian ipbsatits, drastheat |,

f I ELI t d d i | <
L1 s ki RSt e o 4Lk GER fperidei e PR RS ERQRD Bhsee”

(Produst 1DoNe:6\SEQ Hh 3R}, anF SEQMBING XG)I 6 £6nich COXPOKRE penetpragsionbdi es

that specifically bind,th eins |listed above are provided in

the exanpless it delsriongt COREER? Seveces lﬂé{%ﬁtﬂ&ﬁ%ﬂ&tﬁ%f%é‘&&wpﬁat are
enzymnes Cﬁ\ﬂﬁﬁbﬁﬁ 2 PEHAE Q€ tt@ Bet by mPABMR 1LOCXIEHRE 0126 A8t expression of CCX-

[113] In other enbodinents cﬁgtaentlal nodul ators of CCX-CK2 are

tested fobKRAavsleingsidsior CGXsCRBdnplapeptides) [ somscmbadiments s sequanpes

adhesi on &, SROOERAINIRS ark ShératiyRH RY:AHctrdlasHub pothok Ufliseflcas a nodel
of netastatic 1nvasion (see, €.9., Blood and Zetter, Biovhem. 29

Bi dph9%. wehedimenisothe suclaig acidsiog dw)inveminasize fiom ehyyemmabincludugrinel i al
cells mngC.: I i |.at d can be stinulated with
various %#%%pﬁgggﬁ@%%ﬁ{ﬂ&%gg&?g&(%&g. , I NFal pha and Hel bet a) .
Cel I s expressing CI86 CKiRZowe rastrpthe CAIXGKB pblypeptifies of thiclinveptidrocoagtier e
to this nol.a iLn _hoth..s ic.ad j ssays as we SAays
wher o cel T8 Sxdatar ApliB'apiad A RaPie e OREE SRR Eee TR Fegr R RORAY
vascul at uSEQ IMNG:4; SEQADANO 60 B My NQeg; aad/SEQ ID 281 )i leantiiee fosidtiestin
al so perfornmed in viv ee, . e..q. 0 an,. . U H .
M er ogfr c‘ﬂ{hgrt ﬂitgrr?g 05‘%5% g%%@mbi‘g’g%‘ﬁ’ &e%@gmﬂ%w epiflgs LIPFShgent s
that are ligahd-biabing fiagraerts 61 CCXOKREN Vorodxainple, ih 618€ Ciseh)ths Gagastitd tbnd I-
TAC and/or SDF1. The structure of seven trans-membrane receptors (of which CCX-CKR2

is one) are well known to those skilled in the art and therefore trans-membrane domains can
be readily determined. For example, readily available hydrophobicity algorithms can be

30 found on the internet at the G Protein-Coupled Receptor Data Base (GPCRDB), e.g.,
http:/fwww.gper.org/7tm/seq/DR/RDC1_HUMAN.TABDR html or
hitp://www.gpcr.org/7tm/seq/vis/swac/P25106.htm.



met hods can be further tested to validate the apparent activity.
Preferably such studies are conducted with suitable animal nodels.
The basic format of such nmethods involves admnistering a | ead
conmpound identified during an initial screen to an aninmal that serves
as a di sease nodel for humans and then determning if the disease
(e.g., cancer) is in fact 15 nodul ated_and/or the di sease or
condition is aneliorated. The aninmal nifdels utilized in validation

studies general Iy @fe "PIORVStRh rditYorltbiithe téeBMiGhdsiS R FRAVIE @R o@binant
suitable animals include, but are not limted to, prinmates, mce,

rats and eeiiicsf Pasic tels Aigelatiag tha generahmethadsiof Wi in i Rvestiorinchide 115
Modul at or §%93d-oo§@t(' EI {5 '(ﬂonirrtﬁﬂtﬁgﬂ‘?ioﬁlﬁarﬂhl @EPLY. %G"l?; Edget, Mehéde,
odi es ?I ocl onal

e.g., anti ncl udi ng no humani zed or o

her "t ypes of
bi ndi ng pfotsfemeidifiveressiane Adbaratom Maneal §¥999); aath@¥rrens Peaerols inﬁ?@éﬂ%s,
si RNAs X5 CKl ptid vari ants thereof, chenokines
8y G R P 1004

(inclu mte 1 and/or 1-TAC), chenol cine

m nmet ks, chenol ci n88hol xpeppratesimass ad pRHEsfosidedtifing therpesestenedng as

nodul at or ~CKR2 can. be any s l. ¢ I

b1 ol ogi caRCaHeE Bo fatatian SR csd BP ey it R so URE M uaeP ferfp
lipid Al {ef,/BHQ WER;1).nBstdl phasloveriewE PORNet, Iawb byl CRPetbcuRr 41 ONS,
or peptidgm netjc versigns, af a, chenokine_or.oth i gand.

Syoh ool |y Ouda e MER Gt AP e s Al i SR RS RISPBL ST o and

pepti des. Essentially any chem cal conpound can be used as a
potential nodulator or 30 ligand in the assays of the invention,

al t hough st oPevelepwenfidiradfic Fherapesficshe di ssol ved i n aqueous or
organi c (especially DVBO based) solutions are used. The assays are

desi gned to screen [$%r gMotsaelas et bind th CEX-SERb yndudingmedulaors pkCG¥s ay
steps and j di.ng. Q%RB Y, e M TS OUE G ,
whi ch ar e%%&%%bﬁg l'g'u | ﬁggg‘*}“ggﬁ‘g}@%eﬁgg@yﬁb% croti Pglg" ?xgru gnegtag&siso
on mi cr ot ittsing phembs of mamolabsd diseases,dydyding cancer.l | be appreci at ed t hat
there are many suppld,ers..of chem cal ounds .. i.ncl udi | X
Loui s,lgl\/D) , Al dri cﬁgd(] St .EISE%SS‘? %r,cwﬂ%ﬁo,nsé%agﬁr rletl:.ﬁge(c ge? Mﬂ%%?% )

Fl uka ChemgitkantBionistseifh chenfvkirleyttdefsiar ¢ridtieh mhibods bf erchoiith razaglort faectibn k e.
5[ 117] In,s epbodi nent t he agents have a nol ecul ar i ght of
U655 1 haniTEHEe st pej doited I, o2, o2 Hm S Eioas duotheliomas. mtigotiEn o 600,
500, or A4GGniahbs Rikerdif adeabedinhay, t3¢u8d dancet, 6@ari2h chitRr, AgeRilzanes) be

ecul es have a higher ]ikelihood of

desi rabl e hecause smal | er I
havi ng phguoRREioas: Llemia SRR MESPRSAR SRS 280 R yBahoAa e Bk porkt | ¢
char agher kglobiCéolor dAfder EodBect Sdneadsomlshiall 981 151??&11@&3&?&3?1 Q41 Hﬁg Qi&&‘?r

nol ecul ar wei ght. For 10 exanple, agents less likely to be Successful
as drugs Bt 815 cprphagusHTiomacy canver BTG Garepr, hepasohiléasy: paupes ceapser of

Li pi nski ;gﬁbtl?]d%&, éa%érf%we sﬁaﬂga%%z?eeﬁl Qfer Aidiie ;ase}gﬁgmm&e% pamper,

(expresse e sum of OHs an aving a > ar wel
500; havi ptystaicicensr, peréle cancey nrefiry gancen testicylag sanceragetyienl canger, vaginabr e

o b prlEl ySER SR Ry ERE R A IR AU A DR B0 R 0

15c| ag$es pitvehticendosinb sércet, excificid ciricer bape calcer, slkimeamoert etisobdas®mas,

R A e e i P

chem cal @Pe\ilapVilde dlickds 8997) foo addifionningners);as gell asbdamrand heypatabnt i al

th ti tent, al dyl | i d ds). Such
e ot oGRS APALGDL Bl B S SBICSOREUR) .
screened krunaeidarthriny eardiss aljprafasjecisaraticomcleidsis) watheianglomerulodephtitis;y

Lt a0 sprape e isga T BRPloE L s, CaH Ry s s BRPB R B

i denti fi eds @hét dB6fdvE and dicBsseRidiBRPiered, €ad conpounds” or can




30[ 120] Preparation and screening of conbinatorial chemcal |ibraries
is well known to those of skill in the art. Such conbinatori al
chemcal libraries include, but are not [imted to, peptide libraries
(see, e.g., US. Patent 5,010,175, Furka, hit. J. Pept. Prot. .Res.
37:487-493 (1991) and Houghton et alL, Nature 354:84-88 (1991)). O her
chem stries for generating chemcal diyersity libraries can also be
used. Such chem stries include, but ar® 31 not limted to: pept oi ds
(e.g., PCT Publi Ca?n;n M&m%@l?lafniag&ﬁébfceﬁma%méa% tréﬁdﬂease PCT
Publ i cati on WD 93/ 42 random bi'o-ol i goners (e.g., PCI Publication
No. WO 92¢.80i0gapl, bm@@nrawéévmtw@asgweﬂ agingasqeyherengem sﬂlzwﬂszmn is
dlversonqi gh as hydantoins, benzodi azepi nes and di peptides (Hobbs
et at, Proc. f. Acad. Set USA 90:6909-6913 5 (1993)), vinyl ogous
pol ypept i des (Hagi it be fen o GRS of SAPmolihé 1RAGRLLOD2) )

nonpepti dal péepti dom metics w ucose scaftol Hi rschmann et
at, J.5 Aner. Chem [92bc. Ammbayz_f_chfgm@c(emrptm@ﬁaﬁngwﬁbzwrtgeﬁw

synt heses ?E‘PE i GkR2 A& C.
1>116: 2661(‘1%@2 Lﬁ“?ﬁ%@‘gr %taggﬁ%eﬁﬁnéﬁﬁ%@c@ﬁs(m ence 26& p%%gmysﬂ
(1993)), mmixhehanmeﬂn. Wwwi@smmﬂq (a gyworal ferros, the|screeninggngthodshem
59: 658 (199

Sanbr ook, screer ag E C Jh[%f %‘e:ag%ﬁ%jogla%["%ﬁ § &?%? %’a@{%g% ?S(‘%“é;e)@@g ?{; , U. S
Pat ent 5, ﬁﬁﬁn@c&ﬂmm duntanﬂ:lbelyoﬂ),lﬂxraampke yshiiedinggo GCX-UVEBE meenting 3 ligand

Nat ure_ Bi pte 0 3) : 309-.314 9 nd PCL/ U 7,

car bomd r étgeﬁ% ﬁﬁ%’g 8 f)?i)e%om ngmg tq_{:éﬁ'glﬁéﬂfzacglff’m%{l%ﬁ@géﬁﬁﬁ Hisome
27|4: 15|20- i&;ﬁ‘%ﬂuﬁ&%ﬁ'} ag@fichids S:C)Pgmt“gﬁ a3kt 8@%) 1.5.978) atééjpng ae,iso, 100,8

nol ecul e |ibraries (see, , i aum cEN, Jan 18,
page 33 (1Y% °r1&0é8ﬁﬁc%‘i]i‘8f"g"§3t3'9)§% @Féﬁg“ e%rg t hi azol i di nones
and net at hi azanones U S. Patent 5,549, 974; pyrrol i d| nes, U. S

Patents 5,525, 735 and 5,519 134, m)rhol i no corrpounds U. S. Patent
5, 506, 337; benzodi & zepi oy 0 ine As

[121] 1 Pevices for daf %%Qﬁé%b%mgﬁts @@mcnma{ouahtowabm&mda e
comercially avail ab (see, e. MPS, 390 MPS, Advanced

Tech, Loufozsening éorlmolecgleﬁﬁnwpe@owmm hﬁanfl ofBY-CKR2/9mch wcﬁmlmbﬂ@d
Bi 0Syst engy, EOPLA inthd m%eco%%?g}hg{)ﬂﬁe aflalnhinB@' oy ng‘et%wgﬁ'&m MYy. In

addi ti on, "Numerous co | nat or raries are t
comer CI atdngpeatnai dnalybes. [Emeie eebgdime@s,s@eplexyitPCCKeCK R are Iredingubdied pos,

I

Bi o5 one Bl 4 i ECX CHRE REIR S5 toef Birbacdt 83 ottt Wit mojsule

comegRgi ahltyramm(e kabliecraane) of te goatitpaigaid toynd hd:@bmnmcmthﬁtﬂle

N[ 3- (di net h [ . j - d' h 1-1, 3- di th

br omoret nPEBHE pasiests Oy CRRZ saBlog) 2t hods known i n the art.

ggﬁggggag _Sge Fi g e 4) beﬁrenmwmfeeﬁsaiah Ve wﬂmdteamyec@érd%gl:ﬁa gé%ﬂtslwpiﬁlcby
[

et PO A CERCREY. sra Ikt SomETiaa ae8iun ) HEAAGY Bk bemebing

Organi c F#b@%&ér@ﬁbd@aﬁ&bo ﬁegﬁaﬁ@tabﬁwusua[}qnﬁ;ﬂve WRhetink COBCRRISABYE br &
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immunohistochernical binding assays, flow cytometry, radioligand binding, europium labeled

ligand binding, biotin labeled ligand binding or other assays which maintain the conformation

30 of CCX-CKR2. The chemokine receptor utilized in such assays can be naturally expressed,
cloned or synthesized. For example, by contacting CCX-CKR2 with a potential agonist and
measuring for CCX-CKR2 activity, it is possible to identify those molecules that stimulate
CCX-CKRZ activity.



(I); where mis an integer from1l to 5 and each Y that substitutes
the benzyl ring is independently selected fromthe group consisting
of hydrogen, al kyl, halo substituted al kyl, allcylene, 5al kenyl,
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glioblastomas, liver cells, kidney cells, and neuronal cells, as well as fimgal cells, including

15  yeast. Cells can be primary cells or tumor cells or other types of immortal cell lines, Of
course, CCX-CKR2 can be expressed in cells that do not express an endogenous version of
CCX-CKR2.

[97] Insome cases, fragments of CCX-CKR2, as well as protein fusions,
~ canbe used for screening. When molecules that compete for binding with CCX-CKR2

20  ligands are desired, the CCX-CKR2 fragments used are fragments capable of binding the
ligands (e.g., capable of binding [-TAC or SDF1). Alternatively, any fragment of CCX-
CKR2 can be used as a target to identify molecules that bind CCX-CKR2. CCX-CKR2
fragments can include any fragment of, e.g., at least 20, 30, 40, 50 amino acids up to a protein
containing all but one amino acid of CCX~CKR2. Typically, ligand-binding fragments will

25  comprise trarismembrane regions and/or most or all of the extracellular domains of CCX-
CKR2.

3. Signaling activity
(98] In some embodiments, signaling triggered by CCX-CKR2 activation is
30 used to identify CCX-CKR2 modulators. Signaling activity of chemokine receptors can be
determined in many ways. For example, signaling can be determined by detecting

chemokine receptor-mediated cell adhesion. Interactions between chemokines and



[ 124] The wavy bond connecting the olefin to the substituted phenyl
ring signifies that the ring nmay be either cis or trans to R6. In a
preferred enbodinent, nis 1, 2, or 3. In another preferred
enbodinment, nis 2 or 3. In a further preferred enbodinent, nis 3.
[ 125] In another enbodi nent, preferred conpounds have the general 5
structure (1), where R6 is hydrogen. Lg a further enbodi nment,
preferred conpounds have the general structure (1), where R6 is
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15 especially preferred enbodi nent of this type, Z in conbination
with Rl and R2 is Fe [134] where ICis preferably

hydr ogen, al kyl, aryl, or aralkyl. [ 135] In anot her
preferred enbodi nent 11.7 can be a hal ogenated benzyl or phenyl
group. In a further enbodinent, If is preferably hydrogen, nethyl,
ethyl, benzyl, or 20 para-fluoro-pheny{. [136] In another
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Beverly, MA (see, e.g., PathScan™ Phospho-p44/42 MAPK (T202/Y204) Sandwich ELISA

Kit).

15 [103] Similar Western blotting and ELISA techniques could be used to detect
the presence of proteins that are components of the MAPK pathway downstream of the
phosphorylation of ERK 1 and ERK?2 using antibodies that specifically recognize the
components that are involved in the pathway. For example, phospborylation of p90RSK can
be assessed using commercially available phosphor-specific antibodies analogous to western

20  detection of phosphorylated ERK2 or ERK2.

_ [104] In addition, other events downstream of CCX-CKR2 activation can
also be monitored to determine signaling activity. Downstream events include those
activities or manifestations that occur as a result of stimulation of a chemokine receptor.
Exemplary downstream events include, e.g., changed state of a cell (e.g., from normal to

25  cancer cell or from cancer cell to non-cancerous cell). Cell responses include adhesion of
cells (e.g., to endothelial cells). Established signaling cascades involved in angiogenesis
(e.g., VEGF-mediated signaling) can also be monitored for effects caused by CCX-CKR2
modulators. Chorioallantoic membrane assays (CAM) for example, can be used to assay for
effects on angiogenesis or, e.g., the Miles assay to study effects on vascular permeability.

30 [105] In another example, cell survival may be measured as a surrogate for
CCX-CKR2 activity. As described in greater detail in the examples, expression of CCX-CR2
results in extended cell survival of CCX-CR2-expressing cells grown in low serum conditions
as compared to cells not expressing CCX-CR2 grown under the same conditions, Thus,

antagonism of CCX-CR2 is expected to reduce cell survival, whereas activation (e.g., via



above. At present, especially preferred conpounds have the general
structure (EL), where 11.3, R4, and R5 are al koxy or met hoxy.

[139] Wiile many synthetic routes known to those of ordinary skill in
the art nmay be used to synthesize the active conpounds of the present
i nvention, a general synthesis 20 nethod is given below in Schene I.
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25  acertain percentage of the original cells remain alive, or an increase in the number of cells.

These parameters can be monitored visually using established techniques.
[109] Another assay to assess apoptosis involves labeling cells with Annexin
V (conjugated to Alexa Fluor(r) 488 dye) and Propidium Jodide (PI) (Molecular Probes,
Eugene Oregon). PL ared fluorescent nucleic acid-binding dye, is impermeant to both live
30  and apoptotic cells. PI only labels necrotic cells by tightly biding to the nucleic acids in the
cell. Annexin V takes advantage of the fact that apoptotic cells translocate
phosphatidylserine (PS) to the external surface of the cell. Annexin V is a human anti-
coagulant with high affinity for (PS). Apoptotic cells, but not live cells, express PS on their
outer surface. Annexin V (labeled with Alexa Fluor(r) 488 dye) labels these cells with green



[ 145] Compounds that were deenmed effective SDF-1 and |-TAC

ant agoni sts were able to displace at | east 50% of the SDF-1 and/or

1- TAC chenoki ne fromthe CCXCKR2 receptor at concentrations at or
below 1.1 mcronolar (tM and nore preferably at conCentrations at or
bel ow 300 nanonolar (nM. In sone cases, it is desirable that 15
conpounds can di splace at | east 50% of _the SDF-1 and/or 1-TAC from
the CCX-CKR2 receptor at concentration® at or bel ow 200 nM Exenpl ary

conpoundsgfAate bRt cdil 8afn&] dd Bblh A4S TBREQANCREYtY c?;ﬁmr%rotgm) Q.
TABLE | No. (%orrpound No. Compound 1 'O oOoNN 1110 27 ,o04 2--0
40 ON assegs the fluorescence in the red and green channels: apoptotic cells (Annexin positive, PI
negative) fluoresce only in the green channel; live cells (Annexin negative, PI negative)
exhibit low fluorescence in both the red and green channels; and necrotic or dead cells
5 (Annexin positive, PI positive) are strongly positive in both the red and green channels.

{110] Other screening methods are based on the observation that expression
of certain regulatory proteins is induced by the presence or activation of CCX-CR2.
Detection of such proteins can thus be used to indirectly determine the activity of CCX-CR2.
As described in greater detail in the examples below, a series of ELISA investigations were

10 conducted to compare the relative concentration of various secreted proteins in the cell
culture media for cells transfected with CCX-CR2 and untransfected cells. Through these
studies it was determined that CCX-CR2 induces the production of a number of diverse
regulatory proteins, including growth factors, chemokines, metalloproteinases and inhibitors
of metalloproteinases. Thus, some of the screening methods that are provided involve

15  determining whether a test agent modulates the production of certain growth factors,
chemokines, metalloproteinases and inhibitors of metalloproteinases by CCX-CR2. In some
instances, the assays are conducted with cells (or extracts thereof) that have been grown
under limiting serum conditions as this was found to increase the production of the CCX-
CR2-induced proteins (see examples).

20 [111] The following proteins are examples of the various classes of proteins
that were detected, as well as specific proteins within each class: (1) growth factors (e.g.,
‘GM-CSF); (2) chemokines (e.g., RANTES, MCP-1); (3) metalloproteinase (e.g., MMP3);
and (4) inhibitor of metalloproteinase (e.g,, TIMP-1). Itis expected that other proteins in
these various classes can also be detected. ‘

25 [112] These particular proteins can be detected using standard

" immunological detection methods that are known in the art. One approach that is suitable for
use in a high-throughput format, for example, are ELISAs that are conducted in multi-well
plates. An ELISA kit for detecting TIMP-1 is available from DakoCytomation (Product
Code No. EL513). Further examples of suppliers of antibodies that specifically bind the

30 proteins listed above are provided in the examples below. Proteins such as the
metalloproteinases that are enzymes can also be detected by known enzymatic assays.

[113] In other embodiments, potential modulators of CCX-CK2 are tested for
their ability to modulate cell adhesion. Tumor cell adhesion to endothelial cell monolayers

has been studied as a model of metastatic invasion (see, e.g., Blood and Zetter, Biovhem .
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Biophys. Acta, 1032, 89-119 (1990). These monolayers of endothelial cells mimic the
lymphatic vasculature and can be stimulated with various cytpldnes and growth factors (e.g.,
TNFalpha and IL-1beta). Cells expressing CCX-CKR2 can be evaluated for the ability to
adhere to this monolayer in both static adhesion assays as well as assays where cells are

5  under flow conditions to mimic the force of the vasculature in vivo. Additionally, assays to
evaluate adhesion can also be performed in vivo (see, e.g., von Andrian, UH.
Microcirculation. 3(3):287-300 (1996)).

4. Validation

10 [114] Agents that are initially identified by any of the foregoing screening
methods can be further tested to validate the apparent activity. Preferably such studies are
conducted with suitable animal models. The basic format of such methods involves
administering a lead compound identified during an initial screen to an animal that serves as a
disease model for humans and then determining if the disease (e.g., cancer) is in fact

15 modulated and/or the disease or condifion is ameliorated. The animal models utilized in
validation studies generally are mammals of any kind. Specific examples of suitable animals
include, but are not limited to, primates, mice, rats and zebrafish,

B. Agents that interact with CCX-CKR2

20 [115] Modulators of CCX-CKR2 (e.g., antagonists or agonists) can include,
e.g., antibodies (including monoclonal, humanized or other types of binding proteins that are
known in the art), small organic molecules, siRNAs, CCX~CKR2 polypeptides or variants
thereof, chemokines {including but not limited to SDF-1 and/or ’I-TAC), chemokine
mimetics, chemokine polypeptides, etc.

25 . [116] The agents tested as modulators of CCX-CKR2 can be any small
chemical compound, or a biological entity, such as a polypeptide, sugar, nucleic acid or lipid,
Altematively, modulators can be genetically altered versions, or peptidomimetic versions, of
a chemokine or other ligand. Typically, test compounds will be small chemical molecules
and peptides, Essentially any chemical compound can be used as a potential modulator or

30 ligand in the assays of the inventicn, although most often compounds that can be dissolved in
aqueous or organic {especially DMSO-based) solutions are used. The assays are designed to
screen large chemical libraries by automating the assay steps and providing compounds from

any convenient source to assays, which are typically run in parallel (e.g., in microtiter formats
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on microtiter plates in robotic assays). It will be appreciated that there are many suppliers of
chemical compounds, including Sigma (St. Louis, MO), Aldrich (St. Louis, MO), Sigma-
Aldrich (St. Louis, MO), Fluka Chemika-Bjochemica Analytika (Buchs, Switzerland} and the
like.

[117] In some embodiments, the agents have a molecular weight of less than
1,500 daltons, and in some cases less than 1,000, 800, 600, 500, or 400 daltons. The
relatively small size of the agents can be desirable because smaller molecules have a higher
likelihood of having physiochemical properties compatible with good pharmacokinetic
characteristics, including oral absorption than agents with higﬁer molecular weight. For
example, agents less likely to be successful as drugs based on permeability and solubility
were described by Lipinski et al. as follows: having more than 5 H-bond donors (expressed as
the sum of OHs and NHs); having a molecular weight over 500; having a LogP over 5 (or
MLogP over 4.15); and/or having more than 10 H-bond acceptors (expressed as the sum of
Ns and Os). See, e.g., Lipinski et al. Adv Drug Delivery Res 23:3-25 (1997). Compound
classes that are substrates for biological fransporters are typically exceptions to the rule,

[118] In one embodiment, high throughput screening methods inyolve
providing a combinatorial chemical or peptide library containing a large number of potential
therapeutic compounds {potential modulator or ligand compounds). Such “combinatorial
chemical libraries” or “ligand libraries™ are then screened in one or more assays, as described
herein, to identify those library members (particular chemical species or subclasses) that
display a desired characteristic activity. The compounds thus identified can serve as
conventional “lead compounds” or can themselves be used as potential or actual therapeutics.

[119] A combinatorial chemical library is a collection of diverse chemical
compounds generated by either chemical synthesis or biological synthesis, by combining a
number of chemical “building blocks." For example, a linear combinatorial chemical library
such as a polypeptide library is formed by combining a set of chemical building blocks
(amino acids) in every possible way for a given compound length (i.e., the number of amino
acids in a polypeptide compound). Millions of chemical compounds can be synthesized
through such combinatorial mixing of chemical building blocks.

[120] Preparation and screening of combinatorial chemical Libraries is well
known to those of skill in the art. Such combinatorial chemical libraries include, but are not
limited to, peptide libraries (see, e.g., U.S. Patent 5,010,175, Furka, Int. J. Pept. Prof. Res.
37:487-493 (1991} and Houghton et al., Nature 354:84-88 (1991)). Other chemistries for

generating chemical diversity libraries can also be used, Such chemistries include, but are



34, O0OshWeO6 110032/ \ 00 0O 7 33 1101410

10

15

20

25

30

31

not limited to: peptoids (e.g., PCT Publication No. WO 91/19735), encoded peptides (e.g.,
PCT Publication WO 93/20242), random bio-oligomers (e.g., PCT Publication No. WO
92/00091), benzodiazepines (e.g., U.S. Pat. No. 5,288,514), diversomers such as hydantoins,
benzodiazepines and dipeptides (Hobbs et al., Proc. Nat. Acad. Sci. USA 90:6909-6913
(1993)), vinylogous polypeptides (Hagihara et al., J. Amer. Chem. Soc. 114:6568 (1992)),
nonpeptidal peptidomimetics with glucose scaffolding (Hirschmann ef al., J. Amer. Chem.
Soc. 114:9217-9218 (1992)), analogous organic syntheses of small compound libraries (Chen
et al., J. Amer. Chem. Soc. 116:2661 (1994)), oligocarbamates (Cho et al., Science 261:1303
(1993)), and/or peptidyl phosphonates (Campbell ef al., J. Org. Chem. 59:658 (1994)),
nucleic acid libraries (see Ausubel, Berger and Sambroak, all supra), peptide nucleic acid
libraries (see, e.g., U.S. Patent 5,539,083), antibody libraries (see, e.g., Vanghn ef al., Nature
Biotechnology, 14(3):309-314 (1996) and PCT/US96/10287), carbohydrate libraries (see,
e.g., Liang et al., Science, 274:1520-1522 (1996) and U.S. Patent 5,593,853), small organic
molecule libraries (see, e.g., benzodiazepines, Baum C&EN, Jan 18, page 33 (1993);
isoprenoids, U.S. Patent 5,569,588; thiazolidinones and metathiazanones, U.S. Patent
5,549,974; pyrrolidines, U.S. Patents 5,525,735 and 5,519,134; morpholino compounds, U.S.
Patent 5,506,337; benzodiazepines, 5,288,514, and the like).

{121] Devices for the preparation of combinatorial libraries are commercially
available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville K'Y, Symphony,
Rainin, Wobum, MA, 433A Applied Biosystems, Foster City, CA, 9050 Plus, Millipore,
Bedford, MA). In addition, numerous combinatorial libraries are themselves commercially
available (see, e.g., ComGenex, Princeton, N.J., Tripos, Inc., St. Louis, MO, 3D
Pharmaceuticals, Exton, PA, Martek Biosciences, Columbia, MD, etc.).

[122] CCX7923 (see, Figure 4) is commercially available and can be made
by the condensation of N-[3-(dimethylamino)propyl]-N,N-dimethyl-1,3-propanediamine with
bromomethyl-bicyclo(2,2,1)hept-2-ene by methods known in the art. CCXO0803 (see, Figure
4) is commercially available and can be made by condensation of 3-(2-bromoethyl)-5-
phenylmethoxy-indole and 2,4,6-triphenylpyridine by methods well known in the art. See,
e.g., Organic Function Group Preparations, 2nd Ed. Vol. 1, (S.R. Sandler & W. Karo 1983);
Handbook of Heterocyclic Chemistry (A R. Katritzky, 1985); Encyclopedia of Chemical
Technology, 4th Ed. (J.I. Kroschwitz, 1996).

[123] In one embodiment, the active compounds (i.e., CCX-CKR2
modulators) of the present invention have the general siructure (I):
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m is an integer from 1 to 5 and each Y that substitutes the benzyl ring is independently
selected from the group consisting of hydrogen, alkyl, halo substituted alkyl, alkylene,
alkenyl, alkynyl, cycloalkyl, cycloalkylene, halogen, heterocyclic, aryl, arylene,
beteroaryl, heteroarylene, hydroxy, alkoxy, and aryloxy,

nis0,1,2o0r3;

Zis—CH-or-N—;

R! and R? are each indcﬁcndently alkyl or hydrogen, or Z in combination with R' and R? form
a 5- or 6-membered ring comprising at least one nitrogen and optionally comprising
one or more additional heteroatoms, where
said 5-6-membered ring is optionally and independently substituted with one or more
moieties selected from the group consisting of alkyl, alkenyl, phenyl, benzyl, sulfonyl,
and substituted heteroatom;

R3, R*, and R® are each independently selected from the group consisting of hydrogen, alkyl,
halo substituted alkyl, alkylene, alkenyl, alkynyl, cycloalkyl, cycloalkylene,
heterocyclic, aryl, arylene, heteroaryl, heteroarylene, hydroxy, alkoxy, and aryloxy;
and

R® is alkyl or hydrogen;
provided that if Z is nitrogen and R' and R? together with Z form a morpholinyl

group, then nis 3, and at least one of R%, RY, and R is hydroxy, alkoxy, or aryloxy; or
provided that if n=1, Z is carbon and R! and R? is combination is not

-CH,;CH,;NCH,CH;—; or
provided that if R! fogether with R? is ~CH(CHa) (CH3)4—, then Z is -CH-; or
provided that if R® is z-butyl, then R® is hydrogen; or
provided that if R? and R® together form a 5-membered ring, then at least one of the

atoms bonded to the phenyl ring is carbon. See, U.S. Provisional Patent Application No

60/434,912, filed December 20, 2002 and U.S. Provisional Patent Application No.

60/516,151, filed December 20, 2003.
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[124] The wavy bond connecting the olefin to the substituted phenyl ring
signifies that the ring may be either cis or trans to RS ma preferred embodiment, nis 1, 2, or
3. In another preferred embodiment, nis 2 or 3. In a further preferred embodiment, n is 3.

[125] In another embodiment, preferred compounds have the general
structure (I), where R®is hydrogen. In a further embodiment, preferred compounds have the
general structure (I), where RS is methyl.

[126] In another embodiment, preferred compounds have the general
structure (I), where R3, R*, and R’ are independently hydrogen, hydroxy, alkyl, alkoxy,
aryloxy, and halo substituted alkyl. More preferably, R*, R®, and R’ are independently
alkoxy or hydrogen. In another embodiment, preferred compounds have the general structure
(D), where R* is hydrogen and R> and R are alkoxy (—-OR), including trifluoroalkoxy groups
such as trifluoromethoxy andl (-OCH,CFs). In a further embodimentl, R? is hydrogen and R*
and R’ are alkoxy. In either of these embodiments, the alkoxy group may be methoxy (~
OCH;) or ethoxy (-OCH,CHa).

[127] In another embodiment, preferred compounds have the general
structure (1), where R* and R’ tdgether form a heterocyclic, aryl, or heteroaryl ring. In
another preferred embodiment, R? is hydrogen and R* and R® together are -O(CH;);0—, -
(CH)4—, or ~-N(CH);N—.

[128] In another embodiment, preferred compounds have the general
structure (I), where Z is nitrogen and Z in combination with R! and R? form a heteroaryl or
heteracyclic group. In a preferred embodiment, compounds have the general structure @O,
where Z is CH and Z in combination with R! and R? form a heteroaryl or heterocyclic group.
More preferable compounds have the general structure (I), where Z is CH and Z in
combination with R! and R? form a heterocyclic group containing nitrogen. Tn a further
embodiment, Z in combination with R? and R? form a substituted or unsubstituted
morpholinyl, pyrrolidinyl, piperidinyl, or piperazinyl group.

[129] Preferred substituents for the heteroaryl or heterocyclic group include
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, alkoxy, hydroxy, heteroatoms,

and halides. In an especially preferred embodiment, the heteroaryl or heterocyclic group is
substituted with benzyl, phenyl, methyl, ethyl, cyclohexyl, methoxy-methyl (-CH,OCHs), or
cyclohexyl-methyl (—CHa(CgH,;)) groups.

[130] Inone embodiment, a preferred compound has the general structure (J),
where Z in combination with R' and R? is an alkyl- or methoxy-methyl-substifuted
pyrrolidinyl group; a benzyl-, phenyl-, methyl-, ethyl-, or substituted heteroatom substituted
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piperidinyl group; or a benzyl-, phenyl-, or sulfonyl-substituted piperazinyl group. Especially
preferred substituted heteroatom groups include alkoxy, aminyl, cycloalkyl aminyl, alkyl
aminyl, cyclopropyl aminyl, isopropyl aminyl, benzyl aminyl, and phenoxy. Preferably, the
substituted heteroatom is at the 3 position of the piperidinyl ring.
[131] In another aspect, preferred compounds have the general structure (I),

where Z in combination with R' and R’ is
o l |
R S e
. | .
B+

[132] Preferred compounds 'having the general structure (I) can also have Z
as a nitrogen atom, have R' and R?each as alkyl or methyl groups, or have R! and R? together
forming —C(C(O)N(CHz)2)(CHz)s—.

[133] In another embodiment, Z in combination with R! and R? form a
5-membered ring including nitrogen and optionally including one or more additional
heteroatoms. In this embodiment, n is preferably 1 and Z is preferably ~CH~-. In an
especially preferred embodiment of this type, Z in combination with R! and R? is

RT

)

[134] where R’ is preferably hydrogen, alkyl, aryl, or aralkyl.

{135] In another preferred embodiment R’ can be a halogenated benzyl or
phenyl group. Ina further embodiment, R’ is preferably hydrogen, methyl, ethyl, benzyl, or
para-fluoro-phenyl.

[136] In another embodiment, the active compounds of the present invention
have the general structure (II):
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RS N / \ /
o) ; where

m is an integer from 1 to 5;

each Y that substitutes the benzyl ring is independently selected from the group consisting of
hydrogen, alkyl, halo substituted alkyl, alkylene, alkenyl, alkynyl, cycloalkyl,
cycloalkylene, halogen, heterocyclic, aryl, arylene, heteroaryl, heteroarylene,
hydroxy, and alkoxy,

nis 1,2 or 3; and

R R, and R® are each independently selected from the group consisting of hydrogen, alkyl,
halo substituted alkyl, alkylene, alkenyl, alkynyl, cycloalkyl, cycloalkylene,
heterocyclic, aryl, arylene, heteroaryl, heteroarylene, hydroxy, alkoxy, and aryloxy.

[137] As in structure (I) above, the wavy bond connecting the olefin to the
substituted phenyl ring signifies that the ring may be either cis or trans.

[138] In another embodiment, preferred compounds may have the general
structure (I), where n is 3. In another embodiment, preferred compounds may have the
general structure (II), where R?, R%, and R® are substituted as described for structure (I)
above. At present, especially preferred compounds have the general structure (II), where R3,
R*, and R’ are alkoxy or methoxy.

[139] While many synthetic routes known to those of ordinary skill in the art
may be used to synthesize the active compounds of the present invention, a general synthesis

method is given below in Scheme L.
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Scheme 1

[140] In Scheme |, aldehyde (2) undergoes a condensation reaction with
primary amine (3) via reductive amination. Suitable primary amines are commercially
available from Aldrich, Milwaukee, WI, for example, or may be synthesized by chemical
routes known to those of ordinary skill in the art.

[141] The amination reaction may be carried out with a reducing agent in any
suitable solvent, including, but not limited to retrahydrofuran (THF), dichloromethane, or
methanol fo form the intermediate (4). Suitable reducing agents for the condensation reaction
include, but are not limited to, sodium cyanoborohydride (ﬁs described in Mattson, et al., J.
Org. Chem. 1990, 55, 2552 and Barney, et al., Tetrahedron Lett, 1990, 31, 5547); sodium
triacethoxyborohydride (as described in Abdel-Magid, et al., Tetrahedron Lett. 31:5595
(1990)); sodium borohydride (as described in Gribble; Nutaitis Synthesis. 709 (1987)); iron
pentacarbonyl and alcoholic KOH (as described in Watabane, et al., Tetrahedron Lett.1879
(1974)); and BH;-pyridine (as described in Pelter, et al., J. Chem. Soc., Perkin Trans. 1:717
(1984)).

[142] The transformation of intermediate (4) to compound (5) may be carried
out in any snitable solvent, such as tetrahydrofuran or dichloromethane, with a suitably
substituted acyl chloride in presence of a base. Tertiary amine bases are preferred.

- Especially preferred bases include triethylamine and Hunnings base.

[143] Altemnatively, the transformation of inteimediate (4) to compound (5)
can also be obtained with a suitable coupling reagent, such as 1-ethyl-3-(3-
dimethylbutylpropyl) carbodiimide or Dicyclohexyl-carbodiimide (as described in B. Neises
and W. Steglich, Angew. Chem., Int. Ed. Engl. 17:522 (1978)), in the presence of a catalyst,
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such as 4-N,N-dimethylanrino-pyridine, or in the presence of hydroxybenzotriazole (as
described in K. Horild, Synth. Commam. 7:251). :

[144] To demonstrate that the compounds described above are useful
antagonists for SDF-1 and I-TAC chemokines, the compounds were screened in vifro to
determine their ability to displace SDF-1 and I-TAC from the CCX-CKR2 receptor at
multiple concentrations. The compounds were combined with mammary gland cells
expressing CCX-CKR2 receptor sites in the presence of the 2 I-labeled SDF-1 and/or '*1 I-
TAC chemokine. The ability of the compounds to displace the labeled SDF-1 or I-TAC from
the CCX-CKR2 receptor cites at multiple concentrations was then determined with the
screening process.

[145] Compounds that were deemed effective SDF-1 and I-TAC antagonists
were able to displace at least 50% of the SDF-1 and/or I-TAC chemokine from the CCX-
CKR2 receptor at concentrations at or below 1.1 micromolar (uM) and more preferably at
concentrations at or below 300 nanomolar (nM). In some cases, it is desirable that
compounds can displace at least 50% of the SDF-1 and/or I-TAC from the CCX-CKR2
receptor at concentrations at or below 200 nM. Exemplary compounds that met these criteria
are reproduced in Table I below. '
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C.  Solid Phase and Soluble High Throughput Assays

[146] In the high throughput assays of the invention, it is possible to screen
up to several thousand different modulators or ligands in a single day. In particular, each
well of a microtiter plate can be used to run a separate assay against a selected potential
modulator, or, if concentration or incubation time effects are to be observed, every 5-10 wells
can test a single modulator. Thus, a single standard microtiter plate can assay about 100
(e.g., 96) modulators. If 1536 well f)lates are used, then a single plate can easily assay from
about 100 to about 1500 different compounds. It is possible to assay several different plates
per day; assay screens for up to about 6,000-20,000 different compounds are possible using
the integrated systems of the invention. More recently, microfluidic approaches to reagent .
manipulation have been developed.

[147] The invention provides in vitro assays for identifying, in a high
throughput format, compounds that can modulate the function or activity of CCX-CKR2,
Control reactions th:;t measure CCX-CKR2 activity of the cell in a reaction that does not
include a potential modulator are optional, as the assays are highly uniform. Such optional
control reactions, however, increase the reliability of the assay.

[148] Insome assays it will be desirable to have positive controls to ensure
that the components of the assays are working properly. At least two types of positive
controls are appropriate. First, a known activator or ligand of CCX-CKR2 can be incubated
with one sample of the assay, and the resulting increase in signal resulting from an increased
activity of CCX-CKR2 (e.g., as determined according to the methods herein). Second, an
inhibitor or antagonist of CCX-CKR2 can be added, and the resulting decrease in signal for
the activity of the chemokine receptor can be similarly detected. It will be appreciated that
modulators can also be combined with activators or inhibitors to find modulators which

inhibit the increase or decrease that is otherwise caused by the presence of the known
modulator of CCX-CKR2.

IV, Expressing CCX-CKR2 in a subject

[149] Insome embodiments, CCX-CKR2 is expressed in a subject, thereby
increasing expression of CCX-CKR2. Alternatively, inhibitory polynucleotides, including,
e.g., SIRNA or antisense sequences, may be expressed in vitro or iv vive to inhibit expression
of CCX-CKR2. In some cases, a polynucieotide encoding CCX-CKR?2 is introduced into a
cell in vitro and the cell is subsequently introduced into a subject. In some of these cases, the

cells are first isolated from the subject and then re-introduced into the subject after the
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polynucleotide is introduced. In other embodiments, polynucleotides encoding CCX-CKR2
are introduced directly into cells in t‘he subject in vivo.

[150] In some cases, the CCX-CKR2-encoding polypeptides are introduced
into cells from: (i) a tissue of interest, (ii) exogenous cells introduced into the tissue, or (iii)
neighboring cells not within the tissue. In some embodiments, the polynucleotides of the
invention are introduced into endothelial cells, The tissue with which the endothelial cells
are associated is any tissue in which it is desired to enhance the migration or expansion of
endothelia.

[151] Conventional viral and non-viral based gene transfer methods can be
used to introduce nucleic acids encoding engineered polypeptides of the invention in
mammalian cells or target tissugs. Such methods can be used to administer nucleic acids
encoding polypeptides of the invention (e.g., CCX-CKR2) to celis in vitro. In some
embodiments, the nucleic acids encoding polypeptides of the invention are administered for
in vivo or ex vivo gene therapy uses. Non-viral vector delivery systems include DNA
plasmids, naked nucleic acid, and nucleic acid complexed with a delivery vehicle such as a
liposome. Viral vector delivery systems include DNA and RNA viruses, which have either
episomal or integrated genomes after delivery to the cell. For a review of gene therapy
procedures, see Anderson, Science 256:808-813 (1992); Nabel & Felgner, TIBTECH 11:211-
217 (1993); Mitani & Caskey, TIBTECH 11:162-166 (1993); Dillon, TIBTECH 11:167-175
(1993); Miller, Nature 357:455-460 (1992); Van Brunt, Biotechnology 6(10):1149-1154
(1988); Vigne, Restorative Neurology and Neuroscience 8:35-36 (1995); Kremer &
Perricandet, British Medical Bulletin 51(1):31-44 (1995); Haddada et al., in Current Topics
in Microbiology and Immunology Doerfler and Béhm (eds) (1995); and Yu et al,, Gene
Therapy 1:13-26 (1994).

[152] Methods of non-viral delivery of nucleic acids encoding engineered
polypeptides of the invention include lipofection, microinjection, biolistics, virosomes,
liposomes, immunoliposomes, polycation or lipid:nucleic acid conjugates, naked DNA,
artificial virions, and agent-enhanced uptake of DNA. Lipofection is described in e.g,, US
5,049,386, US 4,946,787; and US 4,897,355) and lipofection reagents are sold commercially
(e.g., Transfectarn™ and Lipofectin™), Cationic and neutral lipids that are' suitable for
efficient receptor-recognition lipofection of polynucleotides include those of Felgner, WO
91/17424, WO 91/16024. Delivery can be to cells (ex vivo administration} or target tissues
(in vivo administration).



No. Compound 23 * S 0 4111 49 : 0

10

15

20

25

30

45

[153] The preparation of lipid:nucleic acid complexes, including targeted
liposomes such as imnmunolipid complexes, is well known to one of skill in the art (see, e.g.,
Crystal, Science 270:404-410 (1995); Blaese et al., Cancer Gene Ther. 2:291-297 (1995);
Behr et al., Bioconjugate Chem. 5:382-389 (1994); Remy et al., Bioconjugate Chem. 5:647-
654 (1994); Gao et al., Gene Therapy 2:710-722 (1995); Ahmad et al., Cancer Res. 52:4817-
4820 (1992); U.S. Pat. Nos. 4,186,183, 4,217,344, 4,235,871, 4,261,975, 4,485,054,
4,501,728, 4,774,085, 4,837,028, and 4,946,787).

[154] The use of RNA or DNA viral based systems for the delivery of
nucleic acids encoding engineered polypeptides of the invention take advantage of highly
evolved processes for targeting a virus to specific cells in the body and trafficking the viral
payload to the nucleus. Viral vectors can be administered directly to patients (in vivo) or they
can be used to treat cells in vitro and the modified cells are administered to patients (ex vivo).
Conventional viral based systems for the delivery of polypeptides of the invention could
include retroviral, lentivirus, adenoviral, adeno-associated and herpes simplex virus vectors
for gene transfer. Viral vectors are currently the most efficient and versatile method of gene
transfer in target cells and tissues. Integrafion in the host genome is possibie with the
retrovirus, lentivirns, and adeno-associated virus gene transfer methods, often resulting in
long term expression of the inserted transgene. Additionally, high transduction efficiencies
have been observed in many different cell types and target tissues.

[155] The tropism of a retrovirus can be altered by incorporating foreign
envelope proteins, expanding the potential target population of target cells. Lentiviral vectors
are retroviral vectors that are able to transduce or infect non-dividing cells and typically
produce high viral titers. Selection of a retroviral gene transfer system would therefore
depend on the target tissue, Retroviral vectors are comprised of cis-acting long terminal
repeats with packaging capacity for up to 6-10 kb of foreign sequence. The minimum cis-
acting LTRs are sufficient for replication and packaging of the vectors, which are then used
to integrate the therapeutic gene into the target cell to provide permanent transgene
expression. Widely used retroviral vectors include those based upon murine leukemia virus
(MuLV), gibbon ape leukemia virus (GaL'V), Simian Immuno deficiency virus (SIV), human
immuno deficiency virus (HIV), and combinations thereof (see, e.g., Buchscher et al., J.
Virol. 66:2731-2739 (1992); Johann et al., J. Virol, 66:1635-1640 (1992); Sommerfelt et al.,
Virol. 176:58-59 (1990); Wilson et al., J. Virol, 63;2374-2378 (1989); Miller et al., J. Virol,
65:2220-2224 (1991); PCT/US94/05700).
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[156] In applications where transient expression of the polypeptides of the
invention is preferred, adenoviral based systems are typically used. Adenoviral based vectors
are capable of very high transduction efficiency in many cell types and do not require cell
division. With such vectors, high titer and levels of expression have been obtained. This
vector can be produced in large quantities in a relatively simple system. Adeno-associated
virus (“AAV”) vectors are also used to transduce cells with target nucleic acids, e.g., in the in
vitro production of nucleic acids and peptides, and for in vive and ex vivo gene therapy
procedures (see, e.g., West et al., Virology 160:38-47 (1987); U.S. Patent No. 4,797,368, WO
03/24641; Kotin, Human Gene Therapy 5:793-801 (1994); Muzyczka, J. Clin. Invest,
94:1351 (1994)). Construction of recombinant AAV vectors are described in a number of
publications, including U.S. Pat. No. 5,173,414; Tratschin ez al., Mol. Cell. Biol, 5:3251-3260
(1985); Tratschin, et al., Mol. Cell. Biol. 4:2072-2081 (1984); Hermonat & Muzyczka, PNAS
81:6466-6470 (1984); and Samulski et al., J. Virol 63:03822-3828 (1989).

[157] pLASN and MFG-S are examples are retroviral vectors that have been
used in clinical trials (Dunbar et al., Blood 85:3048-305 (1995); Kohn et al., Nat. Med.
1:1017-102 (1995); Malech et al., PNAS 94:22 12133-12138 (1997)). PA317/pLASN was
the first therapeutic vector used in a gene therapy trial. (Blaese et al., Science 270:475-480
(1995)). Transduction efficiencies of 50% or greater have been observed for MFG-S
packaged vectors. (Ellem ef al., Immunol Immunother. 44(1):10-20 (1997); Dranoff ez al,,
Hum. Gene Ther. 1:111-2 (1997).

[158] Recombinant adeno-associated virus vectors (TAAV) are a promising
alternative gene delivery systems based on the defective and nonpathogenic parvovirus
adeno-associated type 2 virus, All vectors are derived from a plasmid that retains only the
AAV 145 bp inverted terminal repeats flanking the transgene expression cassette. Efficient
gene transfer and stable transgene delivery due to integration into the genomes of the
transduced cell are key features for this vector system. (Wagner et al., Lancet 351:9117 1702-
3 (1998), Kearns et al., Gene Ther. 9:748-55 (1996)).

[159] Replication-deficient recombinant adenoviral vectors (Ad) can be
engineered such that a transgene replaces the Ad Ela, E1b, and E3 genes; subsequently the
replication defector vector is propagated in human 293 cells that supply deleted gene fimction
in trans. Ad vectors can transduce multiply types of tissues /r vivo, including nondividing,
differentiated cells such as those found in the liver, kidney and muscle system tissues.
Conventional Ad vectors have a large carrying capacity. An example of the use of an Ad
vector in a clinical trial involved polynucleotide therapy for antiturnor immunization with
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intramuscular injection (Sterman et al., Hum. Gene Ther. 7:1083-9 (1998)). Additional
examples of the use of adenovirus vectors for gene transfer in clinical trials include
Rosenecker et al., Infection 24:1 5-10 (1996); Sterman et al., Hum. Gene Ther. 9:7 1083~
1089(1998); Welsh et al., Hum. Gene Ther. 2:205-18 (1995); Alvarez et al., Hum. Gene
Ther. 5:597-613 (1997); Topf et al., Gene Ther. 5:507-513 (1998); Sterman et al.,, Hum. Gene
Ther. 7:1083-1089 (1998).

[160] Packaging cells are used to form virus particles that are capable of
infecting a host cell. Such cells include 293 cells, which package adenovirus, and 2 cells or
PA317 cells, which package retrovirus. Viral vectors used in gene therapy are usually
generated by producer cell line that packages a nucleic acid vector into a viral particle. The
vectors typically contain the minimal viral sequences required for packaging and subsequent
integration into a host, other viral sequences being replaced by an expression cassette for the
protein to be expressed. The missing viral functions are supplied in #rans by the packaging
cell line, For example, AAV vectors used in gene therapy typically only possess ITR
sequences from the AAV genome which are required for packaging and integration into the
host genome. Viral DNA is packaged in a cell line, which contains a helper plasmid
encoding the other AAV genes, namely rep and cap, but lacking ITR sequences. The cell
line is also infected with adenovirus as a helper. The helper virus promotes replication of the
AAV vector and expressit;n of AAV genes from the helper plasmid. The helper plasmid is
not packaged in significant amounts due to a lack of ITR sequences. Contamination with
adenovirus can be reduced by, e.g., heat treatment to which adenovirus is more sensitive than
AAV.

161] In many gene therapy applications, it is desirable that the gene therapy
vector be delivered with a high degree of specificity to a particular tissue type. A viral vector
is typically modified to have specificity for a given cell type by expressing a ligand as a
fusion protein with a viral coat protein on the viruses outer surface. The ligand is chosen to
have affinity for a receptor known to be present on the cell type of intefest. For example,
Han et al., PNAS 92:9747-9751 (1995}, reported that Moloney murine leukemia virus can be
modified to express human heregulin fused to gp70, and the recombinant virus infects certain
human breast cancer cells expressing human epidermal growth factor receptor. This principle
can be extended to other pairs of virus expressing a ligand fusion protein and target cell
expressing a receptor. For example, filamentous phage can be engineered to display antibody
fragments (e.g., FAB or Fv) having specific binding affinity for virtually any chosen cellular
receptor. Although the above description applies primarily to viral vectors, the same
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Thr oughput Assays [146] In the high throughput assays of
the invention, it is possible to screen up to several thousand
different nodulators or ligands in a single day. In particular, each
well of a mcrotiter plate can be used to run a separate assay

agai nst a selected potential 5 nodul agpr, or, if concentration or

I ncubation tinme effects are to be observed, every 5-10 wells can test
a singl e pragipleatcarbe appliesd to aosiralteetort Snchavectorsica be éengweenpd Bt contaian

assay about .100 (e.g.. 96 %;ptors If.153 wel c | at es are used,
then a si WHFECH eég%’ﬁﬂwéﬁ?}r@g L Lok by S2Ed ?tmigﬁt) & about 1500
di fferent conpoundf62] tGens tipepgivbiters tan Risiyeralar evaby addhihistrativh teimt es
Cormponds At FeU Py Ry St U HeBiPa ke L POPRtRe BFRERgncel
| nvent § oNintrRtsSulke GdBérnAl, ofinbrbdidialiikhisiord BPtopiRARESlichtor, e8@R¢tibed below,
mani pul at Aﬁgrn;’]ci%\él?r, vggtgps c(gr? \l;f? !i‘gﬁvgr%g to cells ex vivo, such as cells explanted from an
individual patient (e.g., lymphocytes, bone marrow aspirates, tissue biopsy) or universal
donor hematopoietic stem cells, followed by reimplantation of the cells into a patient, usually
after selection for cells which have incorporated the vector.
10 [163] Ex vivo cell transfection for diagnostics, research, or for gene therapy
(e.g., via re-infusion of the transfected cells into the host organism) is well known to those of
skill in the art. In a preferred embodiment, cells are isolated from the subject organism,
transfected with a nucleic acid (gene or cDNA) encoding a polypeptides of the invention, and
re-infused back into the subject organism (e.g., patient). Various cell types suitable for ex
15 vivo transfection are well known to those of skill in the art (see, e.g., Freshney ef al., Cufture
of Animal Cells, A Manual of Basic Technique (3rd ed. 1994)) and the references cited
therein for a discussion of how to isolate and culture cells from patients).
[164] In one embodiment, stem cells are used in ex vivo procedures for cell
transfection and gene therapy. The advantage to using stem cells is that they can be
20  differentiated into other cell types in vitro, or can be introduced into a mammal (such as the
donor of the cells) where they will engraft in the bone marrow. Methods for differentiating
CD34+ cells in vitro into clinically important immune cell types using cytokines such a GM-
CSF, IFN-y and TNF-« are known (see Inaba et al., J. Exp. Med. 176:1693-1702 (1992)).
[165] Stem cells are isolated for transduction and differentiation using
25  known methods. For example, stem cells are isolated from bone marrow cells by panning the
bone marrow cells with antibodies which bind unwanted cells, such as CD4+ and CD8+ (T
cells), CD45+ (panB cells), GR-1 (granulocytes), and [ad (differentiated antigen presenting
cells) (see Inaba et al., J. Exp. Med. 176:1693-1702 (1992)).
[166] Vectors (e.g., retroviruses, adenoviruses, liposomes, etc.) containing
30 therapeutic nucleic acids can be also administered directly to the organism for transduction of
cells in vivo. Alternatively, naked DNA can be administered. Administration is by any of the
routes normally used for introducing a molecule into ultimate contact with blood or tissue
cells. Suitable methods of administering such nucleic acids are available and well known to

those of skill in the art, and, although more than one route can be used to administer a
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30 (e.g., Transfectamlim and Li pofectinTm). Cationic and neutral
lipids that are suitable for efficient receptor-recognition

| i pof ecti on of pol ynucl eotides include those of Feigner, WD 91/17424,
WO 91/16024. Delivery can be to cells (a vivo adm nistration) or
target tissues (in vivo admnistration). 45 [ 153] The
preparation of |ipid:nucleic acid congjexes, including targeted
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[ 157] pLASN and MFG S are exanples are retroviral vectors that have
been 15 used in clinical trials (Dunbar et at, Blood 85:3048-305
(1995); Kohn et at, Nat Med. 1:1017-102 (1995); Malech et aL, PNAS
94:22 12133-12138 (1997)). PA317/pLASN was the first therapeutic
vector used in a gene therapy trial. (Blaese et at, Science
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48 principles can be applied to nonviral vectors. Such vectors can be
engi neered to contain specific uptake sequences thought to favor

upt ake by. specific target cells. [ 162] Gene therapy
vectors can be delivered in vivo by adm nistration to an individual
patient, typically by systemic admnistration (e.g., intravenous,
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stemcells are used in ex Vvivo ‘Eroce ur es ce tran ectlon and

gene t herMybersernatugBiefeclialogn 1 1:8A6/{10%) apd benbese & guﬁ%t’"‘?ﬂ’fe@"vc an be
20 di fferpabhat £rd.o8 @ Qﬁ)? eAltéf'@Jnklel% WRES didplay itdchiblogy caﬂ 9@11513@ to identi

i ntroduced 1nto a manmmal donor "of the“cells) where they
wi | | engraafibodies and@%@m@@@brmﬂe%ﬂlh@d@lﬁf@ﬂy bind foselepted] antigae (EB348-

|1 |
oyt okl he MRl Bh QL Bl S8 9. S5 A0 o ETRI Bk Bhlord REATOTREY
2 Exp. Md992))7 @nlib@ides a0 2ls¢ h@m@c)e)blspeclﬁc i.e., able to I%Bm& tomion difidrénd amtigens

For. oxamih oy BTEARBEO A0S Ll ATAGT, o2sS3E 01 S R SR 9,"3'

panni ng tMerhdm EreEnmmlogya THE2A19 (V986)). Antnbdﬂmslcamsalmmedabtetmbmjugatm ado

(ar anit ocytuey o S s abruitpiiliecahe: o PRRELEpr sl

(see 1malm/0eB60 WO 9/20037p; anlithlr.0308%. 1693- 1702 (1992)).

[ 166] Vectors (e.g es adenovir 0S0 etc
cont ai ni ng 30 thergagu&@g?#&é?r Upianizing or RIRa B‘Egg?%gmgﬂ‘rﬁ“nﬁﬁ“ﬁ

di rect!y inBwh Bh@4rfaSiich Ahfitdidick ki@ MiseilTor Hoth défecEd dndl tlidi’ap‘éiltib%pphcatlons
Al ternatiyvely, naked DNA can he adm ni stered. Adm nistration is b

any of t Heempiglly, @dhumanized anfibodydis ersror more aming.acithresidwas irsrodneed inte & from
ul ti mat e £RRcaGhickisHinuARE, Phest heihinah Gnlrd-acidést @A e Hﬁiﬂl‘aﬁ&eﬂo as

adm ni stering such nucleic acids are avail able and nown
t hose2bf igwppit residnes; aick are typigpdly taken ﬁmgwmmr@an%ﬂw riGemanizstien be

used to aﬂ%@bs%énﬁﬁlfperﬁ%&ﬂbhb@iﬂ% fie OB irfin deo%fﬁe}sc(gueaé 8 ase

can often provide nmore | medi afe and nore effective react!

anot her ek Nature 321:522-5251(6586); Riephmerseas el ¥y 3&%&%’4&?5&!%3365&&110@@
are det erginagihh 9@?&53421/5%*1?98%?£ﬁc1'1%&9f33§0%t L 'Réaz 2%95‘-‘3%6 (1992)),

adm ni stered, as we the’ particu

adm ni st éwﬂlmwgmgmtﬁ[&%s or Ao seduanggsyfor thmmsnosdmg wiquencesof] aémylamf
suita I f gpﬁ[ 59?%.%&' C

[ nven%q on, g%‘jfzor‘lﬂﬁ%lg’ He Lﬂtﬁ)%.les a?g érﬁé ﬁﬂﬁocﬂsl@%‘e Pga%lgu i cal
Sci ences, 4 &l‘ﬁtSﬁ?)ewhqremm}anhmstssghmsm mtat\hmﬂnorgnﬂﬂa domain has been

substituted by the corresponding sequence from a non-human species. In practice,

humanized antibodies are typically human antibodies in which some CDR residues and



10[ 168] The present invention provides nmethods of detecting a cancer
cell, including nethods of providing a prognosis or diagnosis of
cancer. As denonstrated herein, CCX-CKR2 is expressed in nearly every
cancer cell tested to date, whereas normal (non-cancer) expression of
CCX- CKR2 appears to be |imted to the kidney and sone brain cells as
well as in certain devel opnental stages of fetal liver. Therefore,
expression of CCX-CKR2 in 15a cell, and in particular, in a non-fetal
cel I and/mssitsly sexhd FRotebidnestaieamubstitiktdlbyarysidues Gomianalogoiub siteis irdroderttes t he
likely pre E e of a cancer cell. In sone cases, sanples containing
CCXCKR2- ﬁ $ing cells are confirnmed for the presence of cancer
cells using other nethods known in the art. [ 169]

Accor di ngVE o Wtham of Treetmast ddnirgstratian And PaermagenticalcCdverpsitipey

selecting 20 a cou bL& ect ed

of havi ng cancer a( Zﬁpﬁg%@ﬁﬁggﬁg Qﬁ?ﬁo@? I nc ﬁgg\%g%al n ?\ééﬁif%r omthe
subj ecd ardbiimétergd dizdctly trthé mamunhmbjpﬂg‘omubamf@hwﬂhnmmpmdl es or
anti gen- by %“ugjéngg » W BOHROAS el iAoy éo%gﬁ{eynfnhggﬂ % dilofAa KR,

det ecti ng &¢&nce or ~absence o ect’ing
a course ﬁ)f bihdiegtorGEX-CERAr dfrduidien bﬁﬂmm@mmmchﬂe,tem apiitimdizst . | n

sone enb reat nen adm ni X- CKR2 . .
ant agoni s gﬁ?é“’élf'ﬂi']i e‘l’f“a‘mzecfmoamtypes I%&?‘“&‘%&e&ﬁ‘%@%‘a? thei ng
agents t hat), daiandrgamamtl@uns ARNAEkf. known and include, e.g., various
i rmunoassays flo tr etc. Usin t try,

expretling a specmﬁl%%] 9 WW%%WW\# “ﬂﬁoﬁéﬁe‘ﬁ%ﬂﬁ‘ﬁtﬁefl@n
of cells @s%Bﬁbt%aVﬂgf%bérl @flsont¥ dabds| GCX CRAZSmAuRREHS bdrhidthtcrad t6 Gadtt

wi th an antibody specific_ for the protein of interest (e.

CCX- CKR2) Catae- SaiSRicEGgS: ghomas mewthelemis, melenamasfymphomasel P@ﬁmﬁﬂa rect
met hod of jaghdRhidinBiids, bRhst binckr, oifa%aﬂ@ﬁncéra%@hqjcanaer Iiﬁ'toﬁ tiikegia, t hat

reacts with the first can be fluorescently tag e in |rect net hod of

st ai ni ng) lympkaqma; praptate CTCAT g%%e&lt&srivrml@madwati neckaganeers golan cargsT,
det ecis t N drbdiLERECHN- am@iu g%hﬁc% r, §h41 Q8 R Ahker, 2Rl R s h %”%’s o

singl e cell suspension. hIS ce 0 susp enS|on i S passed by

t hat exci stesach laancér, pavcrsalin eaneer) T&bﬁb@hﬁmmm@ym ofihb grithiladden @ncdn ef
cells an COLY + r| t (i.e
react wit g ef @ﬁ%’#&%@h&t G, k{%k* E%%I?@E%%&PE: gor‘c’{eages fie 5?& ci])et ei n of
i nterest; caueﬂrllsethrhlauanta:r,éCSdmlar caiceg cemtmwalvancer, eaginal varckr, tiegne cancer,

quoresce abel i ot [ eSS the rot
i nterest. M t@'mlraeéﬂecg B nvgr%quc 5 agr\?'ll ﬁoﬁlgo%’fne
di agn2®i n@ntuu,rmnfzmdlds:am&esbohemhcui;skgncahmt rmbblhstmaseﬁodgkmamﬁfomae g :

e denocar GRRMBERE NoneBoeg e rANCB pNER R AR BracRRURVER et e

gl i obl ast pgm) foi' ﬁdki%ﬁ&l@andtﬂ:}]ﬁh%ﬂas BhiAShdhRrdnal BefinctRi ubAd Aifzﬁeuﬁer‘s
| ynphonsa, he LG nd n@élg cancer,, col on cancer, c¢ol orectal_  cancer

non- smal | & lexasts; Iadugy| dysfanqtion; sheymptyidartheitis; cardinsalloereft ¢ he

esophagusye; esﬁda,naﬁéaos%ﬁﬁer astiR@f §loBRhilén s%ntaaeeﬁﬂaeﬁé hBmAGHCEr
cancer _ of the gal | bl_.adder, cancer. of _t intestine, rectal

cance?>  Khayskdiseasen eaditis; Hipla%ftferepeﬁtﬁ@@ﬁmmyr egfteéltaé O@aﬁfa@rderﬁﬁﬂudlseases

cancer,  UieglbedherGANEAbme LRBbAiRkhEIERBRA 0ol i RapG G lomay 201 nal
cancer, uterlne cancer, ovarlan cancer, hyr oid cancer par atahyr oid

cancer ., dJayltispatricGaglieman's disarse obATTIS-asserinied DYmagefBision lmrh@mnoSmce

cancer, befg.c&anc NS
| ynphonma, non- Hod FBﬁe#%gzb&?/sﬁn% ho ma%(r g‘é‘ IBEMOP@%R&I%&R# E%%ﬁﬁ)@%qﬂw PRACTI CE

(DeVit a, d?smbleeto istee sntagpaipys of 6/CXaRE fodrrat subjapts bavig caaeerwisl somas

brai ng t n
O o ARy A OB SN, BPL 6 (Bt SRR OROee
al | ogr af tleﬁéh@dtﬁomﬁooaﬁﬂﬂeﬂt@seﬂ 40dgites. ast hma; gl omer ul onepbritis;

[180} Administration of the modulators can be by any of the routes normally

2

used for introducing a modulator compound into ultimate contact with the tissue to be treated



ef fusion | ynphoma. As provided herein, including in the exanples,
normal and di seased cells and tissues can be distingui shed based on
reactivity to an anti-CCX- CKR2 nonocl onal anti body or SDF-1 and

| - TAC. For exanple, cancer cells are detected by detecting on a cel
25 a chenoki ne receptor for which SDP-1a and |-TAC conpete for

bi ndi ng. [172] In additiog differences in |Iigand binding
bet ween chenol ci ne receptors can be detected and such differences can

be used {4 #NeR KhovaeloltBose sfukilbia itCarCAAthogRAnorE then excerople@an boused foer
chenol dne receptor ,has both SDF1 and.1-TAC as_|i angésé ChenokKi ne
i or

bi ndi ng adfminister @ BREEYAT SERIPRRILOR2 PATEGHIFT rauig 3 a@en POYde  gors fmmedia

can be ngRi herRdedive eabon thd anbthér rhitesue in situ (e.g., using
radi ol abel | ed chenopki ne i magin . | Mmunoassays can

. .. 173
al so be used to qui¥ilt dbs R’)@ch‘l)‘t‘c&lfé’ﬁ’cPPiﬂé?‘F%Yh%mé{ PFEYEORPEER>. A

gener 3 ' B BArti6ra PhSimiaSll @Qdé})ﬁl&l@ Relers @tétHtekhinedih
Har | o?v &916%\&&%@?8%%@3@: QihLaborat pr,ymlzgnua (1§ Y 5 tively,

f K 88). Alterna
non- ant i ety the Patichlesompesitionringadpinisgpredoesreiasd @'g;?pag:}cglgr petheded to
detect t l&?edrtg fer F:e corpposition. Ak&zﬁﬁ%l%fgﬁéi‘é’ﬂ%vfi&g vaB QM GlifaBle

pol ycl onal "and nonocl onal” anti bodi es t react specifically with a
prot ei n dérmiutetionsed phamacerfenhepmpesitinassel thefpresryt inventipn(pee, et Ronagion’s g

5 Coliga s 41 nol ogy (1991); Harlow & Lane,
Ant i bodi gjg'f’%c%@%%lr‘sg{eg%eg’qﬁ/a%g'a]lrgsé)?gg8) , Godi ng, Monocl onal
Ant i Hodi es: Pri nci[p82 s Taemio@Rrlztons (e, {gRuiste dr anta@BE)ts) Qirﬂw_ axpiebsion aand

M| stein Nat - 495: 497 (1975, hatechn 1|
ant | body B 88T SERarcig Hobp b ABipton i bilef SBABLERp e e mpce

r ecombi néamb aaodol fadiletions .ep iy eanbe ‘Sichiilized”) tode ndmistérat vieichalplion, i n

order to produce antisera for use in an 10 | noassay., the protein
of ¥t or drosgh S elions G e pbFodifh ante el Bew RISt s

descri bedidni¥siifluordnivthady piapate, nifrop&r adxha ikt protein is produced in a
transforned cell IzligﬁAn inbred, strain_of, m ui nea pigs or

ce, rats,
rabbi¥s is i muni provlatigng,quifable for gdmigistration AEIRES eI, such

as Fr eun@qseodskolitions, isofdhid sfrif!seluélaishvhidhEHAl comthin QRtidXidhR Cifrers,
Al ternatively, a synthetic peptide derived fromthe sequences

di scl osedai@iastals, anddointsh thatyghdsy thedornulation jspleni¢.nd agieansand Aan-peiiepise d

as an i NMsRHRAHGRAsidhs tHAf LRSHhcIRRhPendify doBnts I6luBi iSRS, _ltbiaee&h;s%%& the
protein or_a nmenbrane fraction or |iposone conprising CCX- or a
fragnent Stepilipesfndpresprvatifes; fethe pragticens tissigvention; semppsionseantie cel |

menbrsgne i i t : : f hel ility
T e i e
col | ect edatesthgcallyt dhefraylations of eampotndnsavlrmresentodin 2U-dosmmuitdesg, f or

exanpl e, 1 j WM t he. | i ilized on
2 eort o SuaonfinBlin, LRRIB0RF SN, Soukidfs 4T Rpay WTRbGAl
ar e sel edtoarktaileipdveistspghaduies, ariddablete oftibskindprtvivislyydeagribed sSTheamodulators

di fferent nd sanet.i. ne h | ogous. protei ns, using a conpetitive
bi ndi ng icmyﬂﬁog%é’sagﬂﬁm%ﬁ‘g%ﬁWﬁ?ﬁﬁ%}}%{%ﬁ’g& "pol ycl onal anti bodi es
and asti slelra vvitl : [mwaﬁwn??mg@]eﬁgﬁélmwﬁdmﬁ? Tﬁbﬂ?&segt 1t m(;/l .
nore usua .at | east .about . Jl. efera at .| east, abo :
UM or  bevattioteamBaimiBBes i cpgnatign wih Singy gprobyidl pTap e e AgeENry
0 pol yol.onal Tartt bodt es T rary et ue noan oot b e an e used
(b £ S5 Sn piompon Porriey Y ey S50 potimapy il Bt aREGRERE oo
at, | murehvestoniDshadnadentiéal prikéiBRs.; THeombiktiodbf BlerapBRtic agdmOfay Abt

Monocl onal Ant] b?di es. and Cancer Therapy, Alan R "Liss, Inc. (1985);
Col i gén, sousFgdisellpp sifert Hiedrepiment SrRFYPRIGY of the yarjous fiserders sughias e

Ant i bodi @gnceidaAGHyBRAEN6n NN Ays ik B8 br nedRiflal GGG on MOBRE 1R
Anti bodi es: Principles _aﬁl’d Pr a(B;st_i ce (2d_ ed. %86))?nThe genemg{ma(;h’
one may be able to achieve therapeutic efficacy with lower dosages of each agent, thus

g

reducing the potential for adverse side effects.



cloned froma cell, e.g., the genes encodi ng a nonocl onal anti body
can be cloned froma 52 hybridoma and used to produce a reconbi nant
nonocl onal anti body. Gene libraries encodi ng heavy and |ight chains
of nonocl onal antibodies can al so be made from hybri dona or plasma
cell s. Random conbi nati ons of the heavy and |ight chain gene products
generate a |large pool of antibodies wgh different antigenic
specificity (see, e.g., Kuby, Imunology (3rd ed. 5 1997)).

Techni ques for the[lﬁﬁ]od\heﬂowladrnimsm'rerdgb epdimi,hlthﬂcqnlmtlbﬁbewsent

reconbi nant ant V4 Pat
as6. 5o vendil yRaEhERisherent o R Hendhiohf Refohte i heuichickll irble . 1o
this i nveéﬁubemmoﬁ&ls@or tﬁmaﬂe@lerﬂ‘hb dphmeLdoeelewlﬁumnpngnm\mﬁiKle@amdhnas

(soe, o qrrecgpefiBfesipitiins SpCRLRaR bR Bl Rl ERCuE Rk B0

5, 625 512&/@:, ﬁsm@zﬁmay G6d di0fk thelyatidss, oﬁtapﬂbmble cfntRiatibT enith nthkOiyes,

10: 779-783 (1992 ber t ur.e 56 859..(1
Morri son, a“ﬂéﬁ@* QV:?E a‘%ﬁ‘ﬁfﬁ%@?ﬁ:’wh‘? %?Je ge 30 willhe glf’ ghined by
Bi ot echnqh&@:ystehée %étﬁr&éld(emﬁﬁaf,anmeeé ges-effddaithbt RecBinphigahan ol ogy

14: 826 (1996); and Lonber & Huszar | nt.ern | nmunot 13: 65-93
(1995)). afpYESTAHET Qfe) Rprtic raﬁct?ré%ﬁﬁﬂpﬁg?'sﬂ}%iﬁ“be used to

identify antibodi eﬂsé}“%ﬁ&é&ﬁxﬁﬁ@ﬂhb Effé:cﬁbe iheansithembdddiorspsei fical |y
bind to selected anti'gens (see, 15 I\/bCaffertévet al., Nature

348: SHY- sEministgety phywigiar suayevalyate cmcelﬁeﬁﬂmw?%@f @W@t%mm
Anti bodi §8y;GAN i 1O e&ucﬁeﬁsfﬁhmﬁlaidr emuoales  In 3Peful Lthe aeee@mazeetE 440

di fferent antigens {see, 829, Traunec’ker et al

J. 10: 36550613@59 is(frayg ahout hnﬂg&@rw@efl@foaw;mmm@s in Enzynol ogy
121: 210 (1986)). AQE‘(]b%} %ﬁ@@atﬁh%ﬂeﬁ&uﬂb%@eh%??ﬁh&l%&%?the% lﬁgﬁ two

covalently joined i bodi es I 'nT nunot oxi
Pat ent Nonventltﬁﬂtﬁp 08 @dmivl@eze{d agata@ﬂﬁmpmwtbmxb 2DeE ’thean@ﬂuta‘tbrmﬂ@&)

[177] f.or.huna rratl |ng n._anti are

Lol 1o siieteertp e i FRUART S xR R I A0 MADRCI TR B drdBEER. 0
and t her ameltliofmheeqnmlectcmmﬂman&mmahécpmpﬁsmﬁmmmgbdr anﬂdebdﬁbps has one
or nbre am no acid residues introduced into it froma source which is

h Th d
as 25 i mig %ﬁf%@ﬁ, A PR S R S TRoMC, 1
zatlon

L
vari abl e domafi%} can be essenti al I y performed foll ow ng
t he net hod of W ntBBS]aﬁﬂlewemllpmvgiee seapositiony, kitJand drgegritedhdystetda fanr e

321: 525 23-327.(1988) :

Vor noy erpricing B bisald EROIRA G Eh yihy e EERICHR RS HSS3R Purr gl thay
Struct. Bpailﬁcaﬂyﬂaa:tm -CKR92)), by substituti ng rodent CDRs or CDR
sequences for the ondi n ences of a u n 30 aptibody
oo a ey sunn BB Rt RS eR A o T sy BBUPRE | U, s,
Pat ent Naissags; Sddh, cofippsitiohs arbihdlude, o5 baipiplel b by:)d €ER2 phgpeptie (uEUhﬂﬁig,
human vari abl e dgfrﬂ]acqﬂ has bee substtuted by the_correspondin

sequence ¥&GHPH! aeus of P%P’&%‘{Q"E?eeghﬁi‘hiﬂlf St 'élﬁ“?lbodl es

are tyspi C@Jelnyzmgm; smudqwhl?mmm%whazsWB%hﬁ&Sﬂs 3930620099
possi bly sone resi ques are substl tuted by residues from anal ogous

sites in imgebilizeden s obdsgportand a fabelingeasent. eah ﬁaéﬁt the 3§8a¥; CAMRPSIRATE on
And Phar niag g1 ineRilie 40AMRAR rbdgens thhtlafSdeshul o h i onc%r gaﬁ?% ©e- 9.

ant agoni st s or%rgonl sts) can be 5 adm ni stered d| rectly t

nmanmal | ar$° cande, %dwemplew, geltivrrllalate eranicwesst dr additiemal i ng i n
1 TAC o ndﬁ’mﬁ%ﬁ@“‘ﬁm&% REe Sy fmo SRR Ealbhd etk lpte P

e. g. , 30anthimdet® acl udi ng nonocl onal , hunani zed or other types of

g; Eﬂﬂé‘g pr gt eins thah &Sk aﬁiﬂee&iﬂcalk}%iﬁfta LOXSERRS o 83V SncdRLEFHLES

assay compositions. For example, an antibody that specifically binds to CCX-CKR2 can be

immobilized on a solid support. In some of these embodiments, the agent is used to detect



10[ 179] In sonme enbodi ments, the CCX-CKR2 nodul ators are adm ni stered
to a subject having cancer. In sonme cases, CCX-CKR2 nodul ators are
adm ni stered to treat cancer, e.g., carcinomas, glionas,

nmesot hel i omas, nel anomas, |ynphomas, | eukem as, adenocarci nomas,
breast cancer, ovarian cancer, cervical cancer, glioblastom,

| eukemi a, |ynphoma, prostate cancer, gnd Burldtt's |ynphona, head and
neck cancer, colon cancer, 15 colorectal cancer, non-small cell |ung
cancer, $RFiréseficlor absed dfm&BCKRE arets expfestiheCEXAIKREY) UByr csdngie) tie
cancer, pancreatlc ancer, Hﬁﬁ bﬁn |ar cancer, cancer of the

gal | bl addeld SupBgTEean be petpiplate, Hl-w P]\%@P WEOFRYt al cancer, ki dney
cancer, bl adderl cqaeq’ Thﬂﬁmﬁt&ﬁlelsefﬁﬁﬂéskme‘wda&ymgllmhe asseryebhthal
cancer, testicular_ cancer, ceryica ncer I nal  ca e
cancer, dWERlioln Thakiewpicalhyneipde 0 2aek fe-s. 6&1‘"’5‘?‘!‘?\3?8’( oftier L ioleg %ethﬂﬁ

cancers, RERIAER biRdE0 EXH-CRR246d Eﬁna%r,de@am‘gltﬁ@preseﬁmmagaﬁnm kits
cancer, skin cancer, retinoblastoms, Hodgkin'

non- Hodganamclwmpmmoqem chemidErEepTRtqIpPivpeERy d mﬁi\ngwle@m@@ﬂ?
V. T. et nd AoHed atoR6, aaai%ﬁoh fiRigs Lam%amh&po@emstsﬁaiaa and

neur onal unction, such Al zhel nmer di sease and nultinple
scl er osi snstdapﬁmegp mmmb@dwoughn@tmﬂ;odmﬁ asgpying for aseffegtandichiity or

|1 ft
contsct qEAbFEicERofl {HELIRE B B3 Ao SROIREASPER N B |
r eper flasipoobej Inpels; yr thabk&iea tonael rmdubtordf tho fefion caraeh‘dwyéelm scri bed
h I h K

erei n. 1,0 sane, eR0RCI IEALSe, LA SHALRES, RS 4Gk, have Kaposi” s

sar cons, PeAITr T e Cast T Shan Se or -‘associ ated primary
ef fusi on | ynphona. [lﬂlndns@@(erﬁﬂﬁﬂﬁnanfs méhm‘comppseeﬂmﬁ(hnﬁhrb@wein walel s

ant agon SEPBRRte Rt Pl S MG L ACHE o

cases, t hatemmtilelyoh Dibslethamagged MTACCE asld \nmlgdﬁtorGDFLles!?het latsetedlor fHfed

dalto nd .i,n so s less.than 1, 000, r 400
Gl 1 ol Btk RS B85 Sr asat inahs ey kit to e Al imitnits Jhspide by
any of thﬁlbbﬂ!ﬁieﬁt@ tROhB#Ed ememsaﬂe fs@ddid]bele@dbiGpitd vAthBasha 2 Toegamound
into ultimate contact with the tissue to be treated .54 and is well

known t o lgbshsAlicsatiygly; qr in ?fidetw@ the kit can confaig gh aptisk-EALIRAIRg TeageRh(6-8» can

be used t@ aﬁl%@dgﬂ 18F @dieclol 8f LTAC! Ble 1619 0ROMoldoRMin the APFpkite A buiemt €
can often provide a nore imedi ate and nore effective reaction than
anot her ragfipier rpaggnis tqvﬁéfoanarcﬁlaa@uw binding#59Y08 B+ PRingacheells preellnvent i on
may %Tprm&?orﬁe? ahar %’Lﬂe Q@Qcﬁ%d%% %L( & ﬁe'l .:Tn some aspgcts fhe
Phar maceut i c y accep e carriers re m ne i'n part t
parti cul dKits eloorpapirist & nolisleaunzapr@m thl%foemcasasng/\mand binding tot GEX- CKR2

I
Pher o | s Gear e et of il plodtd B, ERPRATG bl o SRBRMPPR

conposi t ireaiershfInisbree mpecﬂe, il Kits vemprise inshstiens for wping tRehtsngg pin'the

.-»-g

Di ()

Phar maceutlr#zal o E%r\]r% 17th ed. 1985)). 10[182] The nodul ators
(e.g., ago St §'0F 8 agonl sts) of the expression or activity of

CCX- @CR2, al one o193 Therdibiettiniatw privides ditcpekedsystéradioehighHpouphts,
can be made i.nt

o e PR Soch Bl i g lng oty o o e el

into preseuri medillacx@ ewna@bﬁmp typhally iatltide a b6t adfiature which transfers fluid

di chl oro uoro n ane, s , d the like. 83]
For it at {HHsE SUHE4F G B0 ORI Hb1oB ARl s bot Bl or
aqueous &xetebtbt arasta stose@te&ﬂit Whith @cbld® a5 ldbted R Sand W b&By EcHhoR&H bih s a
anti oxi dant s affers pacteriostats, agd sol ut es that render the

for maft ol fighrambrisig YHSE AFFACHOB RURYTFS & SURSHTalF FOBPrsRggdHed ons

that can hugleic Wil of ihSREHIRIIREN AERAL S, sol ubi lizers, thickening agents,
stabilizers, and preservatiyves. In the practice of this invention,
[194] Optical images viewed (and, optionally, recorded) by a camera or other
recording device (e.g., a photodiode and data storage device) are optionally further processed

in any of the embodiments herein, e.g., by digitizing the image and storing and analyzing the



20 adm ni stered, for exanple, orally, nasally, topically,
intravenously, intraperitoneally, or intrathecally. The fornul ations
of conpounds can be presented in unit-dose or multi-dose seal ed
cont ai ners, such as anpoul es and vials. Solutions and suspensi ons can
be prepared fromsterile powders, granules, and tablets of the kind
previ ously described. The nodul ators Gan al so be adm ni stered as part
of a prepared food or drug. 25[184] In sone enbodi nents, CCX-CKR2
modul at Oriﬁlag%\ﬁ)r{ {:&ﬁﬁlﬁﬁ.entvaﬁ%iv 8\ onRibrGATY DAIBRFeAbIRER b§prhéht and

conbi nati on ot her appropriate therapeutic agents, 'including,
e.g., chewBwawingyeilablefondigiizig, steringand ealyzing a digliized video pr digitized@ptical
appropriqhﬁgggents for use in conbination therapy nmay be nade by one
of ordinary~skill in the art, according to conventional
pharmaceuti cal principles. The conbination of therapeutic agents may
act 30.synergistically to effect tﬁf&&% ment or prevention of the
various disorders such as, e.g., cancer, Kkidney dysfunction, brain
dysf unct i Bxangle Ineur onal dysfunction. Using this approach, one may be
abl e to achieve ther t.ic efficac i | ower. sages ©of,.each
agent, thus reduci ﬁ&gfﬁ@"?)%m?ﬁiﬁ S(é W%/%?Vysﬁvle ﬁ'T?ﬂg%or%e?eég’f@fm%% 3

[ 185] Thendhogemaknd rtagt@red to a patient, in the context of the
present invention should be sufficient to effect a benefici al
response in the subject over tine (e.g., to reduce tunor size or

t unor 14 oasiateribltmaMéitieds. dose | evel for any patient will depend on a
variety of tfactors_including the efficacy ‘of t({1e speci fi ¢ nodul at or

enpl oyed, the age, _llt%hyR%’g : M?ﬁ”ﬁrﬂgl%m%mée& Prege recpbimntt  of t he
patient, a@mahﬁmr@bﬁaiﬁMenﬁmwsyﬁ%{s vRiabRolis) E\ﬂ@)sand@@ﬂo@&ht(ﬁﬁkybe

severity of a particul ar qgsease. Size Of the 'dose also w
det er mi neHil}l)wierendisateh ¢ I-labaled SDF-1amds mirthesed fofm BeryinBbinee Life

side-effect s that acco ny the i ni.stration of articul ar
conpound e’\?%*cﬁ@r&@%i/ﬂdcullgg’%k%é&m“ taned frof "{‘[‘ﬁ@{“ I'n

det er 1 ni Pighrrhddes BiblebIC tBu¢RIngREMARre, OK). NIGnodRHM laadikdick Gsdagn I cytometry
adm ni stered a physician nay evaluate circulating plasma | evel s of

t he nodul #ddigan ggospetition were from{&D Bystens (Minneapalis, MN): anti-CXCR4
ant i - nodujy; I i § j f

nodul at oréli@ﬂse@:ci %%hg%ﬁ}”nlg’/még@gl1%7%4?%979& 19 g‘ril‘gﬁltﬂ?ﬁ ?dgg]ﬂ%&t}oj gc%b
[ 187] For Teesasoniday paittiody,, goetrativriuselstddeqoniosatertemlten fectt, ybiami,

present igwentl 3 U St e 1 he

L Y280 of Frh ke B8 5L Odly b G5 ot oyl O THE L BOPBE I et 0°
vari o2% cdraesitfroat the Asqeriaan BypelGuiidreUoll¢ction QUsmssan VAQVMICET heal t h of
the subjegct,, Adm nis tio a ished via single o i vi ded
oses. r a0, MR ANIBAP daaeteitoa intiy Blapt
APPL| CATI M8 MB-435s (ductal B, mamenatyaland), DOIN4TS Gmbseledryosdanidy) SRIA50NS,
kits and j,nt ratecsj(;cstc:aarri orn:1 i}éin thg‘.!fl ssay.s 4 icbed
er oi n st RIS e R S0, Sl it bR G El e

speci fi ca@hhm_mfl@hﬁuéa}l GG validPar endoltlj.eéium;hnonnilﬂ. SEM-Tike (&cﬂtﬁqylhﬁ}@maﬁ:{cf)w des
assay_conposi tions for, use_in soli ase assays;. su conposi tions
can | AOI ulfikemiss perinbarshlaod: 1 1pzsRboblat Or) Mppseaptaiass TomHae Bk AgDS Regparch o

part of aarfdeeferend®RBIgBREPrbgras! CANEeOWerk CRATITE DMIRTMeBiaftch, HBHAGRK et
at, | Biol. 25 Chem 276(42):38433-40 (2001); M rzabekov et at, Nat.

Bi ot echnoVA)epBlpmettod with (030t byvinesemit FPELELy6GHong Lo, WT3 éifitF ma and
a | abel | nghtig@d@fibubald? 1£200 (RRAGmilAR. ARSMABRBATId MihofifbaflefiO

include additional reagents are desir ybri 8| zat1 on. For
exanpl e, ERM@ordreobizipgsiofram baffy ¢nats ofheglthy donpest(BanfordiBleod Geritar Pajee| |

pl at e;@r RS 98 kY% Q¥iri It QR ' ’1@ E i es

can b%@usglé ’tcc%gibg e n’ﬁ‘é‘ga pe%?iﬂé%ﬂs%?%&?@? %stﬁ'ggﬁ%t%g]? y 68 bi nd

CCX- CKR2. activated with 2.5ug/ml phytohemagglutnin (PHA) (Sigma Chemical Company, St. Louis,
MO) and 10ng/ml recombinant human 112 (R&D Systems, Minneapolis, MN) for 3 days in
RPMI-1640 (Mediatech, Herndon, VA) supplemented with10% FBS at 37°C in a humidified




[ 190] Agents that specifically bind to CCX-CKR2 can al so be incl uded
in the assay conpositions. For exanple, an antibody that specifically
binds to CCX-CICR2 can be imvbilized on a solid support. In sone of
t hese enbodi nents, the agent is used to detect 56 the presence or
absence of CCX-CKR2 or cells expressing CCX-CKR2. For exanple, the
solid support can be petri plate, nulgd-well plate or mcroarray.
[191] The invention also provides kits for carrying out the assays of

the i Rveqﬁduglﬁtf)réfhlg%wcl)ﬁmfmﬁmﬁ-alAﬁemﬁﬁrhﬁmml abeltagratc‘iﬁwz(shecgmg ca]tnrCK edhini 3ody
or other sma rm ecu ci nds t.0 - nd a
| abel f orREAEt WeplFmgntsd) ‘é‘)tbp Ojgﬁgémgfonﬁr?@‘i@& W&eﬂlfﬂpg‘cﬁﬁvrfﬁéﬁdﬁﬁe
one or MyLA] @k BHf ceAHRER SIS ecept or pol ypept| des. Kits can include
any of the conpositions noted bove and opti Onﬁﬂ%‘-{ Jélﬁl rthe iqu,I ude

addi t i onal corrponeH??,l ﬁjﬁ‘fﬁ"‘%‘%"q s, Weemplowed qug b

hi gh- tir qy er%& APk Bl oRSRAVIIAN 1k iRetadtoh G6th MBI eddptoyorVICE-7
function of che I neé receptors, oné or nore éﬁ@tal ners, oQr

conpar t meand SEMENET celtso mwclxnnbgmnplpwmﬂ% lengjp-mgxigniged gadjoliggpd
control %ﬁsﬂftg eiﬂt;ra rdidtRfstak AlhcRbed févioww%@éa hara?lsv'm@z dHRmept or's,

a robotic ar XI ng kit conponent

[192] In y@rﬁﬁ@qwdvmzﬁeslmg,ﬂeetm ﬂgmmmaﬁw%m@(&wdhdhesmassm, I n

Cold conpapPRgpa i) e ARG Bues e lort ?‘9‘?@“‘%@?% €5 and

col d ponpadicited, bﬁDF}mdlstﬁb@uhﬁbdad:lsdmkmestlaggaulhwodisplmk eadmlabebé

R i e N e M e e T T

wi t h bi otim.256074 (1990)e56:8hE, I @bﬁUImﬂhﬁ&ﬂﬁlﬁZSS‘l’&"ﬁl (RO00Yy. Britfgdtibhblone,

the kit t ti-1- d
o det ocamagyors Pentatea prits il follewed 1 Brdaan & b Rbdtea remeRna g or
sal t bUff@ﬁﬁI%id”?ﬁh-?Ad)?&f@ﬁf‘&t&“@&iﬂ@lel%ﬁg%nﬁ& ﬁﬂ%@m@m@s

assay, e.g., on intact cells or cel menbranés. Such reagents are

descr 1bedl40mMNagl, | mMCatlha fpi\ Mas‘éd ayd/O 2pirboyrsernysthamin, adimstediopsl
al so co I

Bi ndi gt 5V e e AP AR in sREPRABE et ol RAE H 8 e PARE
conpat i bl empotid wasiaddddlth teiptate todherindicaedroneutradiva el wek dy eheradditien of) .

g1 RGN BAoRe A PR bt mobbe 7S ek oG il eeRal oo

provi des dgitht@er @bﬁ@nﬁ?ﬁl&ﬂﬁﬁoﬁ ﬁlranmngimgtabgaw eabtitins SveFeQlpiJtd dafo PEL-
potentlal nodul ators for an_effect on the achtg or. function of

pot ent( al treeies S elafliers (Spckardy wngs3 el dayesisr (Fackaril and wesrddwise (bot i ¢
ar mat ur e W whes, 30Ghef Ratll Viilt ChO) PnBUEES aliflstad 6?4 1.P2 9cRR R

controller which controls the robotic arrrature detector, a

data st or@gerofeint10wPackard} wescadded to shserellacne teifders “@momtc&g@aliﬂckard
conponent G0 Asnifaith ptnaﬁeﬁaﬁﬁyz@&)mamﬂegg dﬂ%fgg{.nh @agﬂaa‘g

reaction mxture or a substrate conprising
i mobi | i zeerdions.Oafoekpcintosh, GraphPad Sqf@rd). Opti cal i mages vi ewed (and

phot off ode’ and dat 1% oFdloh B0 SPE TG RebaEr ik, s B Bt o

in any ofbasm,samdeainhmmamd; e¢lBiwere greguenbaed vdtlgamaerzu) bgﬁ&ﬂhﬁ)nb,m}@ﬁ:eﬁnd

Commor o 3T G o 0 Ik AR CheRl sfisPBh o S0 olatiae i

for di gi tinéibagon thd MAicRed ed clanking coifipetitdl hbtdiddZRHcenirslfRs Aid i girtriaged
optical imge, S5EXAMPLES Exanple 1:
were added to the binding reactions. All assays were then incubated, harvested and analyzed

30  as described above.
[199] RI PCR. mRNA was isolated from cells using standard techniques.
Complementary DNA was analyzed for the expression of CXCR3 and CXCR4 by PCR.
Specific primers were obtained from Integrated DNA Technologies (Coralville, IA), Specific



[ 195] This exanple shows that SDF-1 and |-TAC conpete for binding to
a new chenoki ne receptor. 10 Materials and Met hods. [ 196]
Reagents and Cells. Human, viral and nmurine reconbi nant chenoki nes
wer e obtained from R& Systens (M nneapolis, M) and PeproTech (Rocky
HI1l, NJ) where indicated. 125 |-l abel ed SDF-1a was purchased from
Perki nEl mer Life Sciences, Inc. (Bostgp, MA) and 125 |-labeled |-TAC
was obt ai ned from Amer sham 15 Phar maci a Bi ot ech

(Buci ci nghCRARAIdtEWsH IncadMRiA®s nad ofaHyblia OngSE USSR ScinfificMofittspRRY I Y
and |igand binding, competiti oa \l\g e from R&D Syst ens (M nneapoli s,
M\) : ant iSa@mCé?ewslg%fwe?& AYDEL vap ueaquped as alpantiol 111 (172),

44717.111 (173), nEos(2aineRsriAssi) HUSALT ceflb Ge @ERRtednigbh body, goat
anti - nouse 1gG PE ?onj ugat e (Coél?lnter | mmunot ech, M am'%ﬁ Flﬁ?gl’l)cms used

to det ecttiss qubpryreniedslidainie mressupey TdFe(?3pg/mthendIBNY Gt dlbp s
R e e T
( adenocar witincakein-ARn e yalgdimlabigled dellwiAs i platddctmt the erclathelial oaolayer
ey cFRHresepend a3t ERRCRRE fieonleCAts O Si Rt th AR
unbi | i cal 37¢¢ifor 4MainGtdd fllowattishing With PBS AdtemovE ity diKeret@ells, @A dherent

| ynphobl astic 25 | eukeni a;. peri pheral bl ood; | ynphobl ast) cells
were obt aNRE&eHs e v by flugyepasniRIcEs e app: Qﬁ‘l; tretel Wétﬁeemn@aa &ht

Prograg {dlidie Wird 8Sunt¥aHG efdHrr Rk ﬁemswawé%&gimt d. Herndon, VA)
suppl enented withl 0% fetal bovine serum (FBS) (Hyd one Logan, UT) at

37Cin a M—Di fied incubator at a 5% CQ2/air m xture. Human
peri pher a od nononucl ear cells (PBMC) were obtained from buffy

ts of healthy d St anf B, Pala 30 Altao CA) b
Cont i fugat i on o Hb ReceyrSebate ape @R SOk motesSipioh vl ikt
wer e act i sellitgsbs Wehpal 2t DLLYI Susd Opdoy 60D MROQHIE)BehgdlPHAY of, Jisgrmorde i cal
Sysrem. . fraassiiafon e % of 94 B3 25RO RIS Hompel Rt Gircctrer Res

| heubat or A B e T B O P e
wnchoa. antiegas A1TobE P KPSt AR Sl e RbRs ALMES e rons
L, -2, mémgmmpbmsﬁa%@mw tudnd? ol PvetadiRtls Mulile AdS Y Qlidre T e
used. 11971 Bi ndi ng Anal ysis. W egﬂ)‘g ed our technique,

" Di spl acetx3ehd (200D). sTaferheriry cstigate |of plegrfoking reseptens epbiaareellsivrand
Nt eract | gheltbdilo bhifuaRhihd ol RaDE OF ORISR dovalthuia bidkl fifdrlcfiy & ©
, € radi

t echnol ogy enpl oys expande I clrency-nmaximze ol'i'gand DI ndi ng
usi ng29 i | Initzeily the pettan oECKERA sxiession Wascivapwated by flew pytoDelry. sRpimary Bt-2al J

Bi ol Che , A ; in e t .J L munol. 164: 2851- 6
(2000)) . "}%@g@é&ﬁ@éﬁ %“%%g'}s’pl"g@ By m”%Nrr%T %“ﬁgfﬁrkf“h‘é’efs?i“ ipgbig e
i nt er r ogadétamimgfthdVICEellphenotGieMs hiki-CEERU staindsg. Thies breastttaor chl itk XICF-
di stinct i e i ,A the ability ,to. displ 51
radi ol abel D ABEPS! GRTMDINE-418s bt ik tente’ Aty RS g tosted
descr i bedstgilai T efgllaj Serprigihgly, vhie ggegﬁa&mo r%é’lﬂs:ai’é;’éﬁ&tf I eﬁﬂo éﬁb%&blxlcﬁﬂ,&hé ng,
J. et aL J.J n 1Q4: 2851- ie , cheno e enent s
wer e ?ﬁ cu &?éﬁd)‘il?flegéps &#@?ﬁ%ﬁ@%@?ﬁéo%@ﬁﬁeﬁﬁw ngd}@ﬁ%\% ed
chenol dnevdrikBie teablifityl veas @etedteDkitiithd thiéther Qlonektéstedion ke Hrbast thfior cells,
5 LIRS DS SR04 LSRR - h Fe i St s goty (ot |
nol ecul esshaBhPaidTekidde BaveRinE RAItAESPEninPHRERS to s 6B&aFeast (imbiRAE
assays the cqo]mﬁg]gntg was, added tq the plate to the indicated .
concent r ateFtH | BURYmIBG PitlyERs g H’FH—A&%’E‘BFI e ehhisamen suagestiiig detinciy |
assay s0 WefyBestoTedcinEH D ALRGcHtOT CRCRE Bhedbtyf(eérflif8 By CEM-NKr, Jurkat and
IL-2 lymphocyte staining) and a breast tumor cell phenotype (exemplified by weak staining
on MCF-7 and MDA MB-231 breast tumor cell lines).




agitation. Follow ng incubation in all binding assays, reactions were
aspirated onto PEI- .20 treated G-/ B glass filters (Packard) using a
cell harvester (Packard) and washed tw ce (25 raM HUES, 500 mwWNaCl, 1
mv Cad 2, 5 mvwCl2, adjusted to pH 7.1). Scintillant (McroScint 10,
Packard) was added to the wells, and the filters were counted in a
Packard Topcount scintillation countegy Data were anal yzed and
plotted using Prism (GwphPad Prismversion 3.0a for Macintosh,

G aphPad Sof t war e)[ZOES[Iheajmmtéacﬂrloﬁmamwaﬁihgﬂlb nBEF~ideln eRplogpt anti-

o oLt noubCa A side o8 F Pt R H33 SRie CRORUBrmrfBon B\ ©
1;: i In?l)\)/\n ﬁmﬁ?ﬂmﬁgrmwa . mmn hlg@as mslategdggﬁheﬂirdebreamunmmegteﬁﬁmﬂm:v "
Soat oo ¢ oReBREY 3 VRS ol bolnda bRPHSHE g B T oB B R firke) o

r eact is0Ngpositivd coﬁﬁaaﬁﬁozs@m mdnnpeapaé g6 lach of egaivitg with (2@ aldyied 30

i I CTOMEY e G N MG R NENC R

expr essi @%@W@@zﬁnd&}é WO ResssHERdvidvEr, nmmmasems phhdioned
from I ntegrated DNA Téchno ogies (Coralville, IA) ecific, 59 PCR

product s beasgatineRs GRER4syrEBIRSIE caserGARDE was rpeas sgepRilikg ¢
Product s,ey} Bt whetfdr BehcesHim AEd B TitPraFid cﬁﬁ% s %ﬂ@i%ﬁ&@ gnyred as

a control. [ 200] Adhesi on "Assay s were romn
over nlightresyling msmtepq:wmné m@X@Rédn gmoeieeelh lmese, %ﬁ@@d&e

(2on9) T lordiifts blddbardaOMER7 %";regm&e%am R@Rﬁwreg%@r@argaf E&ﬁéﬁﬁ

CCX- CKR2 as we contr S were
cal cei n- Aﬁ(r aﬁveremiieo@hm'raﬁbl'@d S@pbﬂcss frem éhesdiiave cpll Hnesaredaentical e

dot hel th

onat goni SRDIARSEREHR Seduphckl G oBLARAARAE BNANGE oK alafiTRrofis

fol | owed thygenetihind @mﬁltefpol?ﬁéiytmia struetupy/al CCR4ulbetharll typed Was.idehtibadr ent
NSO cel | s were fluorescent, m. cr treat ed

i th Borpound o 100ent & PSR TRORS 9t SyworRiny B HeeBRte o
yijew _(]1: Q\b)nt%g%dqo? R botprebnsiie aredytof chemokine ligands bﬁfb’b]snﬁﬁﬁﬁﬂﬁ.tsl%ﬁ@&’sécﬁ ha;/e
identifie Xpre vV u C es e

o o sur DR kst Do e 4 0ased: BecRhon): Cealing, et af Firpmgiol kimtsi-

69: 239-4 c(ob})%iﬂusawmrw bbed theRiOORY Siftdia ﬁ%ﬁﬁ%n(cm-@maﬁ@mﬁ}ad t&t
aL din ncer Res 15 2 11 (2000); Kosbiba, T. et al. Cin Cancer

Res 6: 3536CE7 ezlboﬁyeat%han 8¢ chemokine elam%wsrﬁécswﬂéew Bilitpteslisplace the
Robl e, Ehatdle AGh@lind Iﬁ'<7ﬁ1 4’&%%#%? M—ﬁﬁggﬁ %u:@'i‘)dor %B%elfgxaﬁpl e

link This expression WI bredst tu tasts I'I"er, A. et
aL Nat ur €Figi®:150AsGexp@04l] thp potdimiaf hiph hffinity mq:&mogatfé”mm? t@be CBM-NKr

e pr 051 PP TBREAD A mstiFeh i T b VA b Teahbbeisaial 2o

I ni tial | ymddemeRdtidify &Fgéu&%% 8 %pHsRfent % ST ANE 3%15&&1 Péémtsl dPWDF-1

cytonetry. Primary cultured T | ynphocytes an cell I1nes,
CEM NKr a@ﬁéheloama-vuwelrg@n@f@aﬁm@d Itl@wm thewiverall pafistmofseimpetisibe Aot y pe

of s - WERY cal Al kel HiftGioR! GARL CbYABELOPAE ahd RETACERALe M

MB- 231 and MDA MB S, Were also teste our ant|
tested sthighpéfipity ce@pttglon@rrﬂpﬁr Jamie Righature JigandS DT b Aotfuthenbvestightt thisar e

report ed Meﬁ%gguﬁwf %asftéa{%daém%gﬂ# &@@ﬁgmsgv%&%l ml?%e

detect any 4 on the breast tu d vari d
react i vi thighefinityelisplacerdenhprofiletusiag { SEAGONMCRT msandennesltt@uxe@mﬂlme

breast tUgnE, 5 Glihe15 SDF-1c. Thus, on MCF-7 ceils I-TAC and SDF-1 behave
30  indistinguishably in binding and compete for the same receptor site.
{204] To characterize further the binding of I-TAC and SDF-1, dose
response curves were obtained in competition binding experiments with selected potential
high affinity ligands on CEM-NKr and MCF-7. As suggested by the DisplaceMax™ data, I-




The breast tunor cell lines DU 4475 and ZR 75-1 were also tested in
this assay (data not shown) and found to have simlar antibody
staining profiles to the other breast tunor cells tested. Thus, the
staining patterns of the mAb panel for CXCR4 seemto suggest two
distinct 30 types of reactivity: a "l eukocyte" CXCR4 phenotype
(exenplified by CEM NKr, Jurkat and |L:2 |ynphocyte staining) and a
breast tunor ceII phenotype (exenplified by weak staining on MCF-7

and MDA Mg, R5eed with! PSRl d fob blﬁ&ﬁé to MBB-7, but not CE%%@HEE&G

consi st ent of reactivi Ay using the nmost wdely e
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anti - CXCFﬂﬁﬁ{yQﬁmoﬁQ‘&;enﬁvs bﬂ&&tﬂmﬁ)aséllstumr cell lines, l\/CF? and MDA
MB- 231, did express CX rressa ver nd to
be negative for CXeidl %ﬁfl@%& gat v erg:gg%)w aﬁ?% a as
a cont r ol qelld QuRMRTONER VR BRE sﬂtefémmmgmemﬁéatabﬁ@ea havthd prindipMl be
due to sequence differences_thus 10 ope . var,i, %tl ons
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on CEM NKforioppbiscter AGPFT 1E.8c 8idin anlﬂ’wtﬂﬁlmfhﬁdgﬂ

VMLP-1i exhibit gotentlal noderate affinity corrpetltlo i's |s
consi 3 erffowdvet whgn cefls wetedingfipye- ur@wdmthmsmﬁ-éﬁ oll 2§D|¢AC baadmgwasnnl y

| Tt
comet | &1 bR gkt 6ikaling AR Boerbd SMACHnsREDS Fefbe Bior catsis
type hl - TAdimeibyrthe JDEI cheepporsskpradsadionthegh celfsf smwlyp‘éﬁm&mmmg‘ter t he
d. S 1. T th te t I
Conul ¢ S JACH o PRt Ehbiidm A 1PHE GF fval S peS robinS RO | o
(Figure 1Again[ b&mwm@fmmbss@ﬂ%@mﬁaﬁm thiy WhdihEprofilef ibwhéd brd- - TAC
on MCF- 71&% identical to the Broflle obt ai ned usi ng 1251 SDF-1 a.

Thus, 2®n ationof fhegells it SR A smlitelﬁéﬂah}@dsol TR Sindimgy Weaiey i n
bi ndi ng anECRPERAN #IENasliedS3 R b éieﬁorwi Frac AC binding to the cé1P94lnof ©
characterize further the binding of AC and ose response

curves weprkibiggi(Biswed). As expepied fromdhe IthFng%q@@rrmwtgd inRigmre bl ect ed

potenti alg 1b5) %‘Sﬁiﬁ%@g% 8w h: ﬁ ted by

the Di spl gﬁe% ‘%ﬁr#e‘czfg!t‘%% %ﬂ@% es corrpe?e W %%@8@ a for

bi ndi ng tlnmreﬁncwaﬂlorrnftcelﬂimwmsé MIGdidna pffectHhRSDFRIS] S@aRet i ti on

of 12 SDE- with either or. 113,

resul ted ‘ioﬁlpﬁ SB@%@%tﬁ%ﬂ%ﬂ%&%ﬁ%PW§%@a Y@%g;gur e 2).

Not ably, the affinj20§ OfhisipothediOpasteR@nin@rRnhe by POR! Es%ded rRNAeked? 1S
previously (described above) was used to probe for evidence of CXCR3 transcripts, While,

IL-2 cultured lymphocytes expressed CXCRS3; no other cell tested expressed CXCR3. The



[ 205] We next investigated whether the |I-TAC binding detected on
MCF-7 cells could be CXCR3-nedi ated since CXCR3 has | ong been
established as the principal receptor for 1-TAC (Cole, K E. et al.
JExp Med 187:2009-21. (1998)). To this end, 1251 |- 10 TAC bi ndi ng
was exam ned under conditions that would inhibit 'classic’ CXCR3
medi ated finding (i.e. binding of thegeported CXCR3 |igands MG
| -TAC and I P-10 to CXCR3) thus permtting 'classic’' CXCR4 nedi ated
bi ndi Inlg (]'acl&;]fdbieaéc'l CHCBB egﬁtesstogmgma!tmwltsldhtym Fipkre 3, igaingXCR?i) :
as well as the conver iLtuation. -7.ce re pre-incubate
ot el ¢ naenions B GG i chY st B HPes 1 Yenm o
i nhi bit CXCR3-nedi glogf e Aieied aitdCXOR4 ABHodVTeaeHVite bfvell 2 k€ Sfeted
SDF-1f3 (--90nM.. to inhibit CXCR4-edi at e%éqb&n%g%. | - TAC cpgqsrmet ed
wi t h 1251ligand hinding spesiticy Al siEmpyed Wiip consider that eniRy Wassiet 514 n v
(Fi gure 3¢xeRdfTHerd #da thaorpghhn’i cherfolitedBeepiofsithit hive! HearpiaentfaRA, tubfof
receptor on these cells., Simlarly, celds first pre-incubated wth
excess M whigefhe chemakingtligend has pat hegn idenfidied. e considernd srypigherghan receptors.,
| - TAC/ 125pp{ Iﬁ@c%dt?}% Bl WD (RG&h Refieli o ATEERXTO), WﬂMtﬁé;%Eiéfne 3).
en cell d -lp all

20 However, s were first pre-treated with éxcess
1251 | - TA®qpenaeifon §DRA s transfeplied o MDAMB333 (asell Heasthatrdiges 14 endopenously

obser ved il i j t he
o1 ¥ oo SBmes ExBRl: CXORS BICER HRH Yot rifiteind Sipdlibihpell

bi ndi 1¢ t wcaditBlaitd {Riirs SNAICX-CER2iempriedsed ipdiv 8B #324 binda & rdiolabeledas t he
col d che i CO titor, in re-inc [d W cess MEG did
not effeggf5 Fﬂ?@fﬁﬁ@f‘%lﬁ °8P8$f?‘?fé¥ﬂ‘ﬁ§°\}§ﬁ°e%e§{r%gs-é%l Frrlé:ﬂg%pl on of the
cells with SDF-1f 3[208hpinehedf¥ori tltdrpet thesckecdepot with 3ALI tnoledilmgvei $hh engadid e
CXCR3 ligand M ested as the cold . conpetitor .1 = TAC bi ndi ng
Co the cormmpd (S8P0) destivnss Sremumeg g D BABCUSe g 4210050 b o
Di25p| acelvmghc ;cﬂfﬁd%ﬁﬁ%sdr@@&:ﬁﬁﬁﬁb@@eﬂfbﬁkﬁuﬁleCXER%ﬁdth fféd leskape gng-wi ]E h
1251 1-T or binding to these ce i i init . Q

b ot B e B pmo e T e 1 o BE CORARA melied Bt pnck DE- binding
SDF- 113/ 1gRhotlpel Afhe 3uBPeMRIsk bdr@s indtated thaltiae pliaristoldp dichminaton of

detected 1 s not, nedi ated by CXCR3. 206]  Thi s hypot hesi s
was exani binding pheggtypssiwas pewibls EipurardaFerssemple.dls suall poleqylescr i bed

&ve
above) m&es@ﬁ?%/ bexBEBRRmbBks Fith PGS O Rl [ MBRITLB S 1CKBbS ©

1L-2 cul tur nphocyt es” expresse ther ce teste
expr ess ed46aXOCEgure Siehovéset, riksnall mislecaletdech Mo} ERBiteXPSBEA tudinding oRT PCR

on b5 EBMAkr i Sy it AR sl molegitn et S
ant i - CXCRfhibit 12IGHF- TeBiediny td GEMNN®Vith AICSEE @bHRI(Butel 59 3flades Reti N9

speci fici }.Dél angd affinity led us to consider that this receptor was
not cl assingib® &WMtWétﬂs o MCE: 7fcells (Figaus$inThestisvoriompeunds vavpal thes

ot boon TG SR Eheik palih of Bl 601 bR RN I Rengp OB RS,

recept or ieseptas (besistRDMGIr fneevelmkomtes red to as CCX- CKR2). Wien t he

proteipn sequence f i.S...transfected into MDA MB 435s.(a.cell
line ?ﬂat does not E&ﬁﬁ%ﬁ%&ﬂ&@f%ﬁ% E’ﬁ ,tcﬁ%u%?’a%@ t he
h;al | mar k aﬁditpfo'tgﬁﬂdvgﬁctdk n'gﬁqlﬂnﬁnmttyaneeehsE &ﬁefm&ghszdrgbfrda&&bwr e
4). CCX- CKR2 ressed in A 5s binds, to radjol abel.eq SDE: 1.
Thi s br nal e 0% STHRGE sk, S8 eBmbirig Spditisming gty oreety
[ 208% I n ﬁﬁmdbhﬁﬁgbrdﬁdbdmrpg&inabdﬂbgc tieGiiihation et Meho@d detailed E&ﬁtih)ahave
wei ght organj c, conpoun SMC) . t herapeytics, we. screened snal,
ol Scul osIERY T BaR S RIeh ok BRI B a0 SR ik CLPERRLLY (e
desi gBed #fibodaessiviy) ¢ g EGinEaid ph@that e O ytiriehidRbn)linitially correlated

with breast tumor cells and thus CCX-CKR2 expression. The following tumor cells were

examined and exhibit the cancer-correlated binding affinity: human ovarian carcinoma,

human cervical adenocarcinoma, human Burkitt’s lymphoma, hurnan mammary



15 bi ndi ng phenotype and one to probe the CCX- CKR2- nedi at ed breast
cancer SDF-1 binding phenotype. The results of those screens

i ndi cated that clear pharnmacol ogic discrimnation of the two binding
phenot ypes was possible (Figure 5). For exanple, the small nol ecule
desi gnat ed CCX0803 conpetes with 1251 SDF-la for binding to MCF-7
with an 1 C50 of 46nM (Figure 5), howeyger, this small nol ecul e does
not inhibit 1251 SDF-la binding on 20 M NKr at all (Figure 5). By
contrast, a different small nol ecul e ant agoni st, CCX7923, inhibits
1251 SBienbeardingyai, Famenm@mEprnyiducty) carsingma ] loeon gliotlotma, ad mese 5) | but
does n%mjn;%l,mntorlﬁl SDF-1a binding on MCF-7 cells (Figure 5). These
two conpounds reveal the marked and unanbi guous pattern of

non-reci procal HRHYi Mymorskandpthermancests dr¢ disfivdl ta toeat incpattwecansead|thedr s

breast_t ool i i ni.tiall
((jet erfﬁmrﬁ“yn”é‘°ﬁ%§m§‘§¥§‘§¥“%§%§%é‘§ﬁ%‘§“§%§‘%‘% SQL%?%%%%S i ty for
81F51 wharadteristicsdiitit rapidly dividing tdubterdbemnicaissuss. hene solovl bitloughbsuggests

- A furth t.udi taken, T
o SRRy B R e RIS B ppe
Er of i | ;th@&mt«‘h -phmllrﬂﬁcjahggieﬁc H:hc&ﬁcmt piceaire @nbryeniecletial; hxgge;tidgtm1 thiad
erein), ve clear shown t hat ny canger (or tunor) ce es
D so oyigesl e Bt iRt by oF oy S Gty S0P
| i gand JphsigbAyEoud kit STIF ACRALREs &S AAtAIN HYARISPthE rdnfiitih@hdozggdus €| at ed
wth breast tupor, ¢cells and é{l\@ﬁccx CKR2 expr.ession. Th% fol ]l ow ng
t unidr é’éqe%at‘iﬁéfeewm#i%fca}’% Pips & ok Hat 6238 L8 Bitlaslyyi ng

af finityn &tﬁmﬂu@yﬁ%?haexeﬁaq&mmt mitt R bRy GRE 1 SSIQRD CAkIPHO B,
human Burl dtrs Iyr@ oma, h n_nmanmar 3 adénocar ci noma, human

, 6
mmar YAl S5 A ST SAARST) | 1o P decaerpion Rt SR BROskaRar
tUMDr . gefeots mlmgghoﬂo%}{@]a?dﬁtﬂga&p%iéﬁ%egé &B%éw&ﬁ?ﬁgiée | R is\(}whéhﬁlhﬁ%ife dfo

treat in part because o eir rapid rate of c growth. “I'n this

r especthempigpaipsis inthe movsopt dap 15 prd contimpasgughviiil the dinvi pestmetal weekcs with
rapi<dl VAN ] J I - I

e bl DGaERh e BIRIXAR Spletd SHAT LTRSS AR cofoudBRSRE
enbr y orexemigedGCK-GHRRhenpygssion Bowiidtyrren @GPeibocht EXTCpogreiet i ¢ knockout

mce ar [ ic.lgthal esting . that thi.s, ligand,receptor pair
1sa et i B MR SRR, b BB i A p IR e RRRRRE | "S0ve
of honsiiyigetfonniht time tishinodkoetrdninydsdiel yet 1fier henattapoleyis bygids®. 5; t he
remai ni ng honoz s .1 iittermates die within 1 Lhirt

(Ki shi moto, et g@?ﬂa%gglfééﬁ‘? 5”6’%5“%1%‘8& %“’m@lﬁﬁgﬁ’ﬁas t°-£’73§°t81r t he
e o A T g A S
and | 1 GRS TEERIS i T R TSRO Bt B AR R R OB o wore
obser veaghdinge tHeSIFH-1 ek dRdr ié §hélﬂﬁr1€@ﬂtﬁ’ébi§ai£§plﬁfmt BREIBRIafed it he

nouse at day 11 and continues as such untiT the first post-nata

week. 13ncppoellnpad kaverngie deeensiten ode £XEHTKB2: Fiethejore €EXGKBR  CCX- CKR2
o use GRRURAL ADRL o Mol (NIEE R PIRLERA Wby Bllr R CHA P

nmouse enbryos at E1/ (a point I'n deve pnent ¢ Ime the
kno®k ontagonisisdoasnati e) and E13 (a point in devel opnent distinct from

the time the kn ut i i : (YS! ins).
[231] In She- 1 DRAd) r%gﬁggé%@?%ﬁ?ﬁfkiﬁaﬁ%ﬁ%ﬁ@%%f‘*’é‘?l?ﬁd a0 "B
fetal 2bestpalierespend ie SRE Wonebilbbie nmerellulgiaaicimns (XERAritagonistninhibit
pr ot ei ng; € : ﬁ-ﬂm j WOt ahel, for
bi ndi ng.ﬁg ‘?ﬁ?? rg%ager(% ¢ I gaﬁ%‘ﬁg%fg%pﬁ’%ﬁ;@e ghsé%xerrpﬁilgﬁérg&g%wfs%‘MC
bi ndi ngffed. Thes, Bigke-dbtarsppgesttthat wikltype feddl liverrckllsodt B4 henddi Ictiotigexplesn ot ype
we i r e i cel l hav w .denonst ed to be
o b EoR e Al s el (BT e M PR RS e i o
SDF- 1 bi ndi ng oni23]3 Alébagh the bieding stodiesie emb6iRE niiGansdelianielas vl Not .
with data from human studies, preliminary experiments using mice which have a targeted
distuption of the CXCR4 gene suggest that the SDF-1 and I-TAC binding profiles observed
on embryonic day 13 (E13) fefal liver cells are unchanged. This provides further evidence




[213] Al though the binding studies in enbryonic mce nodels correl ate
well with data from human studies, prelimnary experinents using mce
whi ch have a targeted disruption of the CXCR4 gene suggest that the
SDF-1 and |-TAC bi nding profiles observed on enbryonic day 13 (E13)
fetal liver cells are unchanged. This provides further evidence 64
that the gene encodi ng the pol ypeptldedwlth the cancer-rel ated SDF-1
bi ndi ng affini ty IS not CXCR4. [214] Experinments al so
denonst ruaaﬁhé Q@%p@ﬁﬁmﬁ@%&ﬁmrcm%ﬁre&iéa\smﬁl Bindih; DR Kbt
signal to _grow ng turmr ce . Tunmor cells can upregul ate certain 5
genes i f¥®+B&d in cell cycle or transcription in response to SDP-1
stimul ation. 'Vbrez1ﬁp%ﬁpei%éﬂfsﬂwde§ﬁaﬁmataﬁatkh%@¢;@cﬁ@r Eo%anserum'n
cul ture overni ght they b to go through apoptosis (ce deat h)
When SDRprevifiga %@éﬁic’lﬂél%%l g@m&mmmﬂs clvmon edlls cemepregilatecegiain abl e
to rego thifata (i%g.grols.
Thuse%DFgélmsflher e%igl(r? ?aélt rléggﬁggc%ﬁog%@@gg%& g]t)?l(r:i SS| gngﬁn ncer cells
are of t eimpotianthicif bwior eellsazs stravddof sévam heultgre] oa&mghtiéemegaﬁp g ﬂ;rough
under go

denonst r%?@gélgﬁaﬁd?ﬁg?@%gseﬁﬁrlé éitdedtosuprP r?\eaié eno pe %é@l ssglﬁt?n
Exanpl e rkcaver fimnl tetstagvabon SCEmOHRR tof ednmtrgrls Kl?humﬂDE-ﬂ théreforerspdven
recept or i

pref er enﬁslaBFPPV%‘sz‘%h&é@B%} o °5#s’1‘%%’ T’ e Aece f%@@sﬁqﬂe Tabl e
1 (ledt shilityroyndergo wpoptoaisy of di fferent cancer cells tested positive
for expression of CCX-CKR2. In contrast, nobst normal (non-tunor)
cells did not express CCX-CKR2. See, Table 1 (right columm). 20 Table
1 CCX- CKR2posltiveCt:a4.:Kta negative human Mamrmary Carci noma
(MCF-7, BabphdP:361) human G i obl ast ona (T986) human Prostate

Carci noma (LN Ca B ce L ho ap hunman Ovari an
Car ci nona EHeL a) pi{g?&l 0 eig,dgqnﬁgs,?:pétes at ecancer-related gmdmg phenotype

discussed in Example 1 is medlated by CCX-CKR?2 (previously known as the orphan receptor
15 RDC1).
[216] In general CCX-CKR2 is preferentially expressed on transformed
cells, As displayed in Table 1 (left column), a variety of different cancer cells tested positive
for expression of CCX-CKR2. In contrast, most normal (non-tumor) cells did not express
CCX-CKR2. See, Table 1 (right column).

20 Tablel
CCX-CKRZpositive CUX-URRZ haganve
human Mammary Carcinoma (MCF-7, MDAMB
361) normal hurnan PBMC
human Glioblastoma (T93G) human T cell leukemia (MOLT4, Jurkat, CEM-NKT)
hurnan Prostate Carcinoma (LN Cap) unstimulated endothelial cells
human B cell Lymphoma (Raji, IM9) mouse thymus
human Ovarian Carcinoma (Hel.a) mouse lung
human Lung Carcinoma
{A549) mouse spleen
mouse Mammary carcimoma {4T1) mouss heart
mouse Pancreatic Epithedlal cells, SV40 transformed (SVR) rmouse PBL
mouse B cell Lymphoma (BCL1) mouse liver
mouse total adult bone
mouse normal kidney * marrow
mouse normal mouse lineage negative adult bone
brain * marrow
mouse fetal liver (E11 through E13) mouse fetal liver (E15 through birih)

activated endothelial cells

* expression on these organs is weak as determined by radioligand binding signal



(A549) nouse Mammary carci noma (411) nouse Pancreatic Epithelial
cells, Sv40 transformed (SVR) nouse B cell Lynphoma (BCL1) nouse

nor mal ki dney* nouse nornmal brain * nouse fetal |iver (E11l through
E13) activated endothelial cells * expression on these organs is weak
as determ ned by radioligand binding signal 65 [ 217]

Neverthel ess, there does appear to bega role for CCX-CKR2 in sone
normal cells. The CCX-CKR2 receptor is expressed for a period of tinme
in fetal devel opngmj. mﬂﬂéﬁ&efﬁow@pwmmleﬁmﬂ@x#@(mmlsbmer by

the 11th d El.I), but b E15, |
ot oot echoF ot SR CHad by Fa ot HpERe o a5 MR |- Tac
di S}ol aCQIE’@éll &ﬁn;e%ﬁ @%xllctm 1%@t§mmdmfal Tk By dﬁtle'&tiﬁ}dofby Nor t her n
ana SIS n e adu nouse .l e ess naQr

corrpgrl savryogeneris (A1 hut bRy LS op iﬁ‘g '@Fté‘ﬂj@ dfq %ﬁ?‘éggl?

nor meyl  gpsE hindBRCAY %?Afdkﬁsﬁd@é:ﬁbﬂ)aéslvwﬂ ak sc&oommaﬁkcmehaeowdaﬂyn

honmpbgenates this | ow signal in the radioligand hbindi assay

consi st a¥arthgingagalysis, g the agalb prouseiiln cxessed in 2ol kadueyy, |°ﬁmB¥EP’éE°§P‘?1 g
CCX- m%&&%oﬂﬁh&é‘ {s1W3r eRbRfoRhn ﬁd?ﬁaﬁifélﬁi ensRuithd Semldsifehis rol e

I n cancer enonstrated that cancer cell growh can be inhibited

by ant agioné withyholekratimmaganaies His lowsignpkin theradigfisand bindine e eKR2
eXpr €SS &l Gl R THRAY pGRLR SR fe el ofiBRinaicagERRAL | nhi bi ¢ ed

cell proliteration in reated in vitro exhibited reduced

cel 11Qgrowt h over Ril8le Tasfuxtkerbelsterthe Wdﬁ@?d&@&cmsﬁdbmca@%w:l gure
6. 15[21 din %1&596&89 Ation
i nvol ves‘gﬂ‘rsné’\l%e%ratﬁgﬁﬁ%%%lgeﬁ%nc Sg&%\ég Etﬁ@%]%ﬁigg cel su sequent

en gr at i eahs. i Avitagoaismi of @CX—CKRQ expresaednmarmatmnw|cm'cladmg by e RCXsEBRE nodel

Sur { ace. Segp S GG ea) ARSI G Rt p oy B8t

fl uoresogﬁmhd:ya:tfmﬂas‘tomptﬁédmamrmdc\ﬁm SeX-F@es.cel |'s are allowed to’

BT ot et o YO kel S En e Tt Tt et ™ "

cant r glh . inVd ¥ és Bevermsteps mdmhd actHe adhﬁﬁoxf)&fcaumxs@éa&eﬂmmgeﬁnﬁmolargh}ebl t ?
the a esion as co to a vehicle-trea ur e
[220] | rfisiyey & wip e %eﬁlﬁﬂ% Freays Bopel St event ﬁ?@f%ﬁﬁ 0%@@%@@0 li“%“lt unor
gr owt h. cTHORE Srofloia Whgske NCUIB BxRessBl ICCVORRO AR thel 1hteled WRHGITIURYEBERE S

X-CKR2, are 25 injected into_imunodef|cient mce. Treatnent of

these i dye fogivissalzetioncriidben e 5§ &R 20ells qrp plioied ijadhere dqithy endothelitly nor
forngi %ﬁade%ﬁp%&ye@xsemyexpﬂesaﬁg &lis Eﬂaﬁﬁtottﬁéé}hﬁﬁxemlgz@ ﬁaﬁgﬁ of

ant agoni st devel oped an encapsul ated, vascul ari ze
17 mce ¢(ﬁXﬂmgﬂl ehiok Fegbamorgr Beplditinet eﬁé?é(-GKBapsmmseuﬂublts the

vascul a g t ClCR2 may be
i nvol veciAdﬁgsﬁjotnr1atg Bﬁ iedtg %?u%@{h%ﬁ%c?&%%ﬁldlﬁ%%‘ renti'ate and establish a
vascul ar [220] In vivo evidence further supports a roIe for CCX-CKR2 in tumor

growth. Tumors form when human B cell lymphoma cells, which express CCX-CKR2, are
25  injected into immunodeficient mice. Treatment of these mice with CCX-CKR?2 antagonists
inhibited vascularized tumor formation. In one such study, 1 of 17 mice treated with 2 CCX-
CKR2 antagonist developed an encapsulated, vascularized tumor while 11 of 17 mice in the
vehicle treated gronp developed encapsulated vascularized tumors, These data suggest that
CCX-CKR2 may be involved in the ability of a tumor to differentiate and establish a vascular
30  bed and provides evidence that antagonism of CCX-CKR?2 is a useful cancer therapy.
[221} The effect of antagonism of CCX-CKR2 was also tested in a breast
cancer model. In a model of breast tumor growth, immunodeficient mice were injected with
a human mammary carcinoma, Tumor measuremerts were made 3 times a week and
volumes were lilotted. Mice that were treated with a CCX-CKR2 antagonist exhibited



30 bed and provides evidence that antagoni smof CCX-CKR2 is a useful
cancer therapy. [ 221) The effect of antagoni sm of

CCX-CK. R2 was also tested in a breast cancer nodel. In a nodel of
breast tunor growth, inunutiodeficient mce were injected with a
human manmmary carci noma. Tunor neasurenents were nmade 3 tinmes a week
and volunes were plotted. Mce that wgge treated with a CCX- CKR2

ant agoni st exhibited 66 reduced tunor volune as conpared to the

vehi cl e ceticedtungr volpme decnmysted &1 mngemaacone@wazdmmmmmt CaxX-
tunorsro re 8. 5[ 222] This exanple

denonstra ]g'g‘zﬁ‘ﬁ‘ E&W&%?g sgué%§ survival by reducing

apopt osi s. [ 223] Interactions between chenoki nes and
chenoki ne receptors are typically assessed by nmeasuring intracellular
cal ci um magiglizat i on and chenotaxis. However, CCX-CKR2 does not
produce a fransient_ calcium mobilization or cause cells to 10 i rate
in resi)onse to itsl[322haRsexaspledomgpstratesthanCCHAKRL promptas el gy

CCX- CK. 122 41? YEYEE, exhi bit increased adhesion to activated

endot hel i aI nonol %ers Furt hernore, under conditions of | ow
serum suppl errent at 12381 tw&m@#ﬁ\tmch«mbama@ﬂchﬂmomeurmfeéar%f t he

regul ar 0 m}%?@ e days
was nuch %Jeﬁ%%%é A VB 45%5%9#? g%%%g'?%&nta%ﬁggse‘%l ghat ed
CCX- CKR2 war,m&ammmm@ucea trasient cadeitith snobilizativs pauseealis fost ent

super At RSB v b SOCRRYG TR B e R ER TR

ver sus C%v@(&&axhﬁ:rtméae@it alhdstn td‘ hutisated élﬁoﬂnelm uélhknmmlayesu Eivitherrdore,

fl uorescent usi.ng t i AAR (7 .
am noact i e ﬁ“‘&% %@(% ré{lnos &C & e?)irugn Pl % ingieadpf e

cel | s wer egglaoMs)] the ehichfery eflive aﬂremnt <0 (3] ma'ntﬂxreet dagnwas inidrprénser e 3G

" oom | ermCRER MDA MRS s el (et s e e B T

cell s1§i . eells (WWAIA3PE)S Cohsistent ivith Yiid dbsérydtion, %ﬁe@%dy%fﬂﬁﬂ%ﬁﬂs recovered in
CCX- CKR2- 435s transfectggés. [ 224] have no% ext ended
these fi ntieApsmatnkcollastedsizors thegecylimes wasmau EEIWW%IEPS X-CKRZ-

CCX- CKR2- frxrafeehes! Bt sra cobl Beanmbeel adortiter s/ dsﬁlgﬂ{eq)NRﬁt&@dli’cﬁlgd th
Annexi n 25 which detects on] XCK&O totic cells, and propridiumi od| de

(Pl) whi chAYR{ZemBoprdingmyen D %ébtﬁpéﬁwtént&@]\vlédtmﬁésa%m&ch
readily i dephif kifSrehiBrib] QRQnkhRhRs, Qlflen%gﬁgi&f Anfl ifcBbatsd M‘&xﬁ%@? | pgimt

popul atioh, as denonstrated using agents known to induce

apopt @8i sin D,M§0) bah%ﬂ%mxtﬁsm eONperturgNEACD hzalysisusveslpd mehiemprsi de

(CB: 30, @gg, 9
30[ 225] I'n Wﬁ% cas &Ed@hgﬁ@qgﬁ d4g\§sé éﬁsu]%%%@éapopt Otsl c
cells ovetran'a‘fementaf CCX- CKR2 435s transfectants or wild type 435s

cells grown either [ﬁq O@fehﬁ?éno egxt@nd thfI:sl %}1«51 sqplgt%o 68\595%"%2%28 t‘g,uhe(r:eel I

types grown in 10% se um's exce Vi a a a
culture peulmmad CGX}CKRattraast’eqtaﬂMormehﬂmfegnd)WT tells d¥ce-eransd sfitbmﬂexm

drama ct i n.Vi e.ce af.t and .4. da 0, ure
o St & i WRO PR Grho honfs T8, S BomiuR ibfe Crafhar st aettocts)

of both apmppiptitic calixd Mpmdhl rSadalHlieﬁﬂMlthd}gdapbrh@GX@ﬁ@?oﬁé%&& u@ebélls
grown in 1% serum showed .excel | en i abi “h%/qeo\élﬁ{ t he sane 4 day

Ol tr e oo & SRl st Ig50RRRED | i o
435s prot @@ﬁpadhdchle(smgﬁdrlmﬁarpmplﬁs eﬁmhéﬁﬁicﬂ (CHK),uh&tvhieh @FIvis ieficellent

occurri ng, un et t%gsré%'ssta'sons of sub-optimal serum suppl enentati on.

30 [225] Using this assay, we measured the development of apoptotic cells over
time of CCX-CKR2-435s transfectants or wild type 435s cells grown either in optimal (10%)
or limiting (1%) serum. Both cell types grown in 10% serum showed excellent viability over
a 4 day culture period. In confrast, WT cells grown in 1% serum showed a dramatic



[ 226] ldentical results were obtained in a second experinment using
t he sane CCX- CKR2-435s transfectant, and in addition a separate
non-cl onal popul ati on of 435s cells transfected with CCX- CKR2. The
| atter results indicated that the apoptosis-sparing property 10 of
the initial clonal transfectant resulted from CCX- CKR2 expression
rather than a particular aberration of; that one transfectant clone.
Exanpl e 4 [ 227] Thi s exanpl e denonstrates that

[CCX- ]CKR2 reRetie ﬁ%d&t&ﬁnbﬁfey B aﬁd Ddayd bf @lmmﬁ%zk&:ﬂ%ﬂ( Eﬁgehmt(i PERKZ)
228] CCX-CR2 .is an unu i n_t.hat ndi n

[ TAC or JPRpd duuesitd desanpe A SHLPHRERF FLS PO Rl PP e O i o
typi cal 0@1{1@&3(55%%@8%&1 195 Sith Sowed &venewmﬁmtyaﬂreﬁms ) 4\lyicaieure f
ot her potential signaling pathmay |nc=ud E- an |nvest|:at| n_into

whet her GEROGRoBEs¥IE A fhepio B oslisfemn.
20 Expgri ﬁ?fé&ﬁ &ﬁlﬂ&ilbﬁ&@@img%acﬁnhg ﬁ@ée?&mﬁiﬁ@ﬁ‘a &’sﬁﬂ?ﬂuﬁ& Isénuhl ne

expr essi ng was stinulated with either | TAC or SDF1
denonst r stpplemerdationhere i s a | i gand- dependent phosphoryl ation of ERK1

and ERK2 (sonetine I
MAPK) . Phosphoryl a éaj E%Ieﬂct:ﬁgalﬁé ERI &ée\?\ggm %&E;@%&g&&%ﬁﬂé\%@g@fﬁéﬂ{eﬁ% °

anal ysi s, CGK{IKR 4% trensfectant, ihdin pbiitiorpayepartp pen- plnnﬂmgpulghogabf?éep@b to

| ect t d
chest 1 PNgLRLR: by BERLRRS. BEOLEL Moyl od Bl B Son ERABAT BN
ant i bo@dli esf tbgipitia¥dlanal mmsfehmntprb&uﬁqamnw CaXeCKRD expreskion redfse than @patméar

These antibo al | from Cel | Signaling Technol ogi es of
Beverly, "i\yﬁ %onof%a&ne\{rmsﬁ?g il ar experinments were conducted
with Hela cells expressing CCXCR2. The same results were obtained
when these cells were stinulated with either 1 TAC or 30 SDF1.

[ 230] Si and SDF1 bind to other chenvolcine receptors, e.g.,
CXCR3 in the case [227] THSs exingle@¥ibks | trates ﬂl_EIECGtm{Rﬁ_ fm&ﬁédh phosphepation
important to.c ider_the ial contribution of these receptors
to thé ER‘P%“%ES’MW@& @ﬁoé%ced by these ligands in MCF7 cells.
FACS anal ysis of M28) cetKsCrISis Bguibial RO&HER Sn Taelidahd Binfidp (L2} AB8
or CXCR4 reveal ed a cor@I et e absence of these receptors on

cel |'s. Po%iSOR}bdees aetreyudt in emppbilisption of prleiurg that isdwnisn o hwol@ecm
val i dat edicLdyads t8s AbnpRAGA @@&ﬁ&%ﬂﬁ&f&&%ﬁ@ﬁﬁﬁ% r\/@%&h@ﬂyaﬂd

these receptors. These data thus indicate that” bin i'gands such
as | TAC ownvetigation intowkelRC@EEGRAE getivity mmmm@igg mhgsphprylagion.

Dol o2 AR Lorkblibd wios Wl ity P pleRilg SRR O
t he phos pitisrajdted widreither ITRICI orsi 1 Emmmtdd thaitth@‘e lsradlgaﬁteﬁ’ep@@ni
phosphory i eeina ok BF BRI o84 R R oG RIS i 86 BUBRRER g,
cel | gr ovMAPR)PlEmpliorglated ERKrlltathRKleasl&teEteﬂfﬂspWées&m blot smalysis, with231]
nduct 1 onbERes ERLPO MCHTESNAS bieplypicBlen & HeckiioRebic®o spsiioprotgncy -
cventor L:é%’?ﬁgi Eﬁfﬁ%ﬂ?ﬁ%? Wﬁ%‘%mmﬂﬁfﬁﬁﬁ%' 4355

’ 0
Clvgl |4§5i- 5( £hdibsdiested i@?ﬁiﬁ@eﬂ@l@ﬂéﬁ%ng:eEM Mee;g,i&s gorgﬁPﬁGNDA
xpr o551 ng. Cox. KA oSse oRTR TR N e Cutee el s se 50X
GVt CSF, R&RT Efhe sMabrebultshdrP oBtained \helYMiR3e dofls el stifilaed SvithditBer SEAL Or

especi al | y when grown
P 30 gDFl. 9

{230] Since ITAC and SDF1 bind to other chemokine receptors, e.g.,
CXCR3 in the case of ITAC, and CXCR4 in the case of SDF1, it was important to consider
the potential contribution of these receptors to the ERK phosphorylation induced by these
ligands in MCF7 cells. FACS analysis of MCF?7 cells using antibodies specific for CXCR3



under limting serumconditions. Interestingly, all these factors
have been reported to be 20 involved in growh, vascul ar renodeling
and chenotaxis related to ttunorigenesis. They may al so be invol ved
in the apoptosi s-sparing phenotype of CCX-Cl CR2 descri bed above.
Exanpl e 6 [ 233] This exanpl e denonstrates that

si RNA-based inhibition of CCX25 CKR2. (o [ 234] W obt ai ned
SMARTpool Tm si RNA (Dharmacon) specific for either CXCR4 or CCX- CKR2.
SMARTpoofdy @%dﬂf%ef veiled ala&ﬁbletafabieﬁWoft&ieEef Iedse]?fdrs @1 MOR7 seliyu Posite, coptaadh I
targeting a different reqi t specifi NA. These si RNA pool s
ver e t estis@sicl! ]I%’ES"R%‘F’PS 99‘%5?%!94 c@%ﬁ%@gﬁﬁ%ﬁﬁﬁaﬁgﬁ%@&%ﬁd‘s 35 or
e Mgb ?Xﬁéﬂiﬁdﬁ& cBad b%%fezgl%ﬂé%ﬁﬁh CXCR4 | o ﬂl‘aﬂi’i(ﬁj"ﬂn vy |1 .
in a binding assay usin - : ¥4 .S express n ells
1 o confBARSDRT tr e RATEEAss Mapisl5[e o gulise FABPECTBSYFEI S B ng,
thus & | oydndidel) eS8t BEhs SotivaionOEXIdRIURR RWRLIRSEI cBfporkeat: CiEBnding that
SMARTpool Tm si RNA (25-100 nM effected significant 50% 1inhibition of
1251- SDF1CEXaR2mediajgsithephogmitoryiaticn OW@%&W igdienies hatd GolCR2& i | ar
results : j M 203 ofekiee ;

[ 235] | nvg%g}“?ﬁﬁéﬁthﬁﬁﬂ%mé%éﬁal SI RNA %“Eﬁﬁ%ﬁ?@g% lc_amoe%%ars\ b? ecl)lund to
reduce SDiembnitiateditongreditie theiraguladion obesllignavgh ewd el differentis@orcent rati on as
low as 4 nM 5 si RNA #1: GCCGTTCCCTTCTCCATTATT si RNA #2:
GAGCTCACGTGCAAAGTCATT si RNA #3: GACATCAGCTGGCCATGCATT Exanple 7

10[ 236} TRrampd&@npl e denonstrates expression of CCX-CKR2 in the

br ai n. K S R ek S BRE B5S T of
tumor cell 1ines, E%éﬁ iTr{“?eex\iavm 3rdr?%1fms |t§%t§§tscsﬂg%}x f%:sz%rfbﬁgﬁrgﬁ%e

| att er pataies ihdwetionplf ovbheteds roguldtéry pebeeimsnst rat i on i n bi ndi ng st udi es
that brain cells f nornal, adult nce expressed - . Jo extend
t hese observati onsfzg?in ﬁ%".ﬁ“ﬁ%ﬁ%ﬂ’%’&?@&ﬂ“@?ﬁé&é’@ @gﬁé@?@ﬁ d

usi ng a Gl v@ﬂﬁﬁip%ﬂnﬁtaﬂi’é carmﬂﬁem&mﬁﬁt%e@mg ff4353@X11£KR|2
expression within the brain., Brain _sanples e c o r.om nor ma
adul t I c‘é,erea?ravam%aunﬁm%ﬂtm#wﬂiﬁﬁ W%/W% sﬁf%, 69 oved by
30 % sucr &%ﬁa&@bfﬁﬁciﬁy BB A dsayatfordhe prddeSWE S 1208 Bmil 6NscBiFRE ﬂﬂﬁéhsl n
OCT, cut in 20 urn s|lices, then collected on superfrost plus slides.

For in si#3?s pshsexmrpssing (§ak-GK g ipenduced substapially exgater guandiies ofiACSEes

Wer e prepRARFEWIER 1YV 1 { i@ nBaPs Huh Gld-typs IPRCEIY Spbeialty Jkkn Bovd
SP6 20 RNA Pol ynerase using DI G cRNA [ abel'ing kit (Roche) after
| i near i zawiderlimitingsepuyy penditipss. slatergstngly, akd thesef fasteny have tepmeshoupghiebn,

11 ot o BNUPETh ERAR, L PLRH ok S holafl ool Thfny

55C also be involved in the apoptosis-sparing phenotype of CCX-CKR2 described above.

Example 6
' [233] This example demonstrates that siIRNA-based inhibition of CCX-

25 CKR2.
[234] We obtained SMARTpool™ siRNA (Dharmacon) specific for either
CXCR4 or CCX-CKR2. SMARTpool™ siRNA is a pool of four different siRNA sequences,
each targeting a different region of the specified mRNA. These siRNA pools were tested in

HelLa cells. CXCR4 expression was assessed by 12G5 or 173 Mab staining and FACS, while
30 CCX-CKR2 expression was measured in a binding assay using 125 SDF1. CXCR4 is
expressed on HeLa cells in a conformation that does not exhibit detectable 151 SpF1
binding, thus allowing for detection of CCX-CKR2 expression. CCX-CKR2 SMARTpool™

SiRNA (25-100 nM) effected significant (>50%) inhibition of 2°J-SDF1 binding, while



O/N in sealed containers. Slides were then washed with 50% f or mam de,
5x SSC pl114.5 and 1% SDS at 65C, followed by blocking with 5% sheep
serum for 1 hour and incubation with 25 1:1000 anti-Di g anti body in
1% sheep serumfor O/N at 4C. Slides were washed with TBST, and
detected with NBT/BCl P. [238] The results clearly
denonstrate strong expression of CCX-CKR2 by neurons within the
cerebel  um hippocanpus and cortex. There is little or no detectable
expr essi ofixCR4 BMRIEphHIFY <iRNAL Ed Aoty ISirdillar feehitsSwetd sHtaing Wikte208h CCH-CRR2 er
tracts in the cerebellum 30 and the corpus callosum Purkinje cells
showed un‘F@&"F’?FP%fs-strongly positive signal and a subset of the granule
cel I's in the interpak] qnhaddtich, aR!biidvaYes siRNAWSEhcRES Wetd@csoghddo. 1 N
addition, the cortex 1s generally quite positive, and individual

neur ons wiefse SDFHidbinding when ingpdupssl jalg celisan? consentiafionasdewipnd AM: The
hi ppocyrpdgﬁg%r;%y@léc@g-gge@%@gﬁ‘,@rgnaI in neurons of the dentate
-3. I'na

gyrus an Ition, the overlying cortexi was al so
posi ti ve.siRNA #2: GAGCTCASSTGIHeAAGEGAZTpr ovi de sone i nsi ght regarding

t he pme”%ﬁﬁh#ﬁ%ﬁ&ﬂ{}ﬁﬁéﬁﬁ%@&ﬂ‘&A brain tunors. CCX-CKR2 is not
expressed 1Tn the ventricul'ar zone cells, or 5 glial cells, where
astrocytomas are believed to originate. In contrast, there is sone
expression in what appears to be a subset of cerebellar granule
cells, thexepid7type from which Medul | obl astomas derive. The

expression profile_ f X- Cl is ye di ff.ere fr t.hat .seen for
t he oﬁer SDF- 1 re?ég.[o CXERR ° E‘Wé@%%@é"ﬂmﬁ?o %’PE&%@%@&%I e 8
[240] This exanpl e HePoOSKIGRIESs thiRessdéd dnGarge fifmiver GRSmOKERN linkg ditdn
conpetitor in a nouse xenograft npdel of |ung car, mogg. ..
[241] Lunfvaeraslisies. | Qnersreephon o thylaternatism Was revided bydhs demopstratien s,

CCXCKRZ i in@¥pstediatfat Bl S48 f6AI oA HHulfsic¥Bipresf CEXAKRY AloRtend
endot helium The:effects of 15 administration of a CCX-CKR2 |igand

conpet i t othesepbptigns; insdu bifiiration sthdiesaverepraresdiusing a<ICRLKRgrmgecific
carcl 'D?”Bpr\eﬁéto%/caiﬁé%@&ﬁion of CCX-CKR2 &xpftddiod w?liél{iﬂ'&elbi'ﬂi‘ﬂ BRnGhRREPwer

xenograft® study, A549 tunor fragnents (30- . wer e i nplanted Into
the sub cenllast aerzabaduli npice] endhiixed wi BA infBS usrmght eiAICt folleyyaghy
until ap ' : ' i &N, hgh
poi nt m gﬁmiggﬁgé%é%?gﬁ‘éégnﬁﬁ a%z ﬁag’( ?ﬁ u y%%ﬁ%’ﬂ%r%%g%é%t be&g‘%ﬁmﬁf?ge
wer e t r eavredlioss, ttientchikec@dXn Gkfiepirdst planslideso Moetni sitw hyliridirabién stedies, antisense

dm ni str at,i 01D th icl.e . trol.. Mel phal S, d
oo e bt ot bbb b i BideBool 2 BORK A0, YR TS 4800
were peasRNAPolymerse waekDIG YRNA labelig kit(Rochehaftenindtination] Ths20mad
O by Cerpet e W Srrm st At B, BET efbviatuietye K eehuche fpeblis 0 (2
i s Onui2h 370 ReSIE u pihforidano b5y r 1 56, ngln plzetal ghes
o oand_ QAL A oA Sidg e fion Haet b e B S hand
tunor gr oy RDEfat b4, folleREES) HIERR ith m)m@ﬁ[{ izei%][‘fotr@ hbf¥&ind incubation with

vehicle-treated control group. The m ce receiving
Uhe catpel§0ramtithe Bribedy ioddeiheen seambfor DRSE ASrBkidks werecvashel Wighi i o

treated gfR§P and BltsctddHiftegsnaep.n tunor vol ume was statistically 30
significant between these groups and represents a 32%reduction in

average tunor vol uff8s] VElegpaltapleahslsmontiatestiona mpression of HCXMCKR 24y 60%
reduct i onpd,Rn@WRhAGR: &mﬁﬂ%ﬂgﬁﬁmﬁ Qad?doﬁ&ﬁ!mm il gme dfhd detdofaBat MENT
I'1" tolerated 1nt y

wth the conpetitor was well t i's study as determned by
t he wei ghexperasion ingreapthaiconistnehigl collesuchds thn white wattes tratts indhe copdbelium,hat

of velp cl gath iR oalloSGn. Purkinje cells showed uniformly strongly positive signal and a
subset of the granule cells in the internal granule cell layer showed positive signal. In

addition, the cortex is generally quite positive, and individual neurons within the cortex



71 [ 244] Tunmor wei ghts were assessed on the final day of
conpound treatnent (day 49). Mce treated with the CCX- CKR2
conpetitor exhibited tunors that were statistically smaller than
those in the vehicle control group. Simlarly, mce receivVving

Mel phal an al so had significantly smaller tunors than the vehicle
treated group. 5 [245] Al ppblications and patent
applications cited in this specification are herein incorporated by
r ef er enceghagved tle@poiitive wiHiNihgl Uble Hippobanias | tslﬁﬂveﬂ tr@RiCOR-CXR2| sl@aitm on

wer e speci ficall nd .i ndi vi |Qat to.be incar
refer eﬁcene‘m"'ls of the %"'n 1gto BT ﬂgt%ﬁﬂu%hi"t”ﬂ@ ‘P‘b FPIAPE ‘f?\?gﬁ"ﬁ ﬂgg“tb‘éw
described in sonme ?I Thedy datOpromide wmdlhélgtﬁwga&imgnh@menﬁmw@céw

purposes of clarity understanding, it will_ be readjly apparent to

one of or 8CKAFKRZ g ‘W‘m A eC%WKRA’- i P‘&W{‘Pféqseq igdhe ventokiiaTzong pellsfirg
i nvent son g i Al CREdr@isRoShaRAcR RAvedRslbddital 10 B@nﬁﬁ?e)’th&@ i9RER ekftBdsRhO

W t hout deéparting fromthe spirit or scope of the appended cl ai ns.
72 Vhat i inhahknpedrs foshe a subserofipstehrllar grgruleleilths slirperiom phickence or

absence Oﬁeaﬂﬁﬁﬂ&%a&&k e. THERxRIRAGrGRERE CRROGKR2 is very difeER Hobl Wat2

sanple conprising a cell wth an ag nt t speC|f|caIIy binds wth
SEQ | D NCseef fordimcbther SDF-1oiecaptor CHG RS mieﬁglb@ﬁbstcﬂberagent to a

pol ypeptide in the sanple, wherein binding of the agent to the sanple
i ndi cates the presence of a cancer cell. 2. The nethod of claim1,
wher eild t BeanagieBt is an anti body 3. The method of claiml, mherein

wher ot the agent 200 58P SRRl Gbnsuaies mERndR HOCOx-CRIE B4

wher ei n tbﬁnmtdjwmbﬁhxdﬁigwimaﬁelﬁlﬁﬁcaafcﬂoh@ 2 6. The method of
claiml1l, whereint a eis fra h 7. Th t.nqd i m
A e simthe ot NAHT T LRhgatrinopiady e 1RABE w4t AL SR na U8, £65 0
net hod of C‘Hl&hﬂbx}army&ﬂ%h%ﬁg cﬁl’ﬁﬁloﬁﬁhhﬁéll hsSin Wetivatedl endatheliint e The ¢He0QBOSI S
of cancer in a human. Egg nmet.hod of claim 1, wherein the cancer

is selléct é@nm}sgﬁw%a&%?; HEMCPRgEteT & SHICORRPNIy I a3eRoEy
cancer, | yFROQFing Gartiabha§hdiRRate®r OSt at e cancer, and | eukeni a.

[242] Inthe lung carcinoma xenograft study, AS549 tumor fragments (30-
40mg) were implanted into the sub cutaneous space in nude mice. Tumors were permitted to
grow until approximately.ISOmg in size (between 100 and 200mg) at which point mice were

20  emrolled in the study and treatment began. Mice were treated with the CCX-CKR2 ligand
competitor (25mpk; sc administration, Q1D) or the vehicle control. Melphalan was included
as the positive control (9mpk/dose, ip administration, Q4Dx3). Tumors were measured twice
weekly with a caliper in two dimensions and converted to tumor mass using the formula for a
prolate ellipsoid (a x b*/2), where a is the longer dimension and b is the shorter dimension,

25  and assuming unit density (1 mm® = Img). Body weights were also measured twice weekly
to assess any adverse effects of compound dosing. Antitumor activity was assessed by the
delay in tumor growth of the treated group in comparison to the vehicle-treated control group.

[243] The mice receiving the competitor exhibited reduced tumor load
compared to the vehicle treated group. This difference in tumor volume was statistically

30 significant between these groups and represents a 32% reduction in average tumor volume.
Melphalan also reduced tumor volume with a 60% reduction in average tumor volume,
Additionally, the daily treatment with the competitor was well tolerated in this study as
determined by the weight gain in the compound treated animals consistent with that of

vehicle treated mice.



10. The method of claim1l, wherein the cancer is not Kaposi's
sarcoma, multicentric Castleman's di sease or Al DS-associated primary
ef fusion | ynphoma. 11. The nethod of claim 1, wherein the antibody
conpetes with SDF1 and I-TAC for binding to SEQID NGO 2. 12. A

met hod of providing a diagnosis or prognosis of an individual having
cancer, the nethod conprising g ecting the presence or absence
of expression of a polynucleotlde enc ing a CCXClI CR2 pol ypeptide in

andror SOFL and. 1 nEHORRRTEAR ioReeieiia ot e A RSP bl ikine T

SEQ | D Ndday 4%) hMiestseatdd agindles CEX-&KRQroompetitor axhibitedidimpisdbpbiivere 13. The
net hod of e ayed in
SEQ I D Nc?‘%mé%g‘ﬁaﬂ-? ﬁ?g%ﬁﬁfe ‘E%Ei;(re °°%1 %ﬁ%@ﬁ%ﬁf h@%&%@@fm d

sel ect ed ¥elphalirhadsodrad signifiomsly sinalieg hoforcihan/the sthicdatestsd grdoipeast cancer,

| ynphoyra, gliobl astonmas, prostate cancer, and | eukema. 73 15. The
met hod” of claim 12, wherein the cancer is not Kaposi's sarcom,

mul ticentric Castl ease or, Al DS-assqci a i mary. ef fusion
| ymphoma.  16. An ﬁggl a&éa RTTOBLT peisakare E?’%“lc&,‘%‘fjm}&& pROn dFet 1y
SDF- 1 andhekeid sorpérateld b eifétenck @s fBE@h'ﬁlﬁ@a?pubh@zﬁlon-Ehgat@ﬁE]bﬁlh@éﬂbﬂ@&fere

claim 16, wherein the antibody is a nonoclonal anti 18. The
ant i body ®eciffally gadiigdi vm@imﬂc%tvﬂéoaﬁtq%wteﬂém IEReEN zed ant i body.

19. A therapeuti Ca[zlctg]f eﬁlfﬂ%%% eﬁsf@éga&ﬂgnucpu@a H%Qiaé/eﬂ‘dﬁécﬁ%dlﬂ‘émﬁﬂé’ém by

i nhi bits expression eotide for use in

tr Fat thlntwaif of ilipskretion ang @iampﬂpefoqus% of ickrip of ondepitandimignit wikbeaepdilgk R2
Phe’ o ey e FasSRprbiBle & in el ot ke dhife e el Bblich mal'he” €1 1

t her apeut Geﬁanlcbaneea‘@dmocia‘icam nay bé made thgyetn withbettdepaotimesfiaas thesspitit GDF 1
and I - TAG ggg QIDNO2 for use in the treatnent of
cancer. QF %g@%ﬂm¥8m aim 22, wherein the agent is less than
1,500 daltons. 24. The use of cIa|n122 wherein the agent is an

anti body. 25. The use of claim 22, wherein the agent is a

pol ypeptide. 26. The use of claim 22, wherein the agent is
identified by a nethod conprising contacting a plurality of agents to
a CCX- CKR2 pol ypeptide conprising an extracellular domain at |east
95% i dentical to an extracellular domain of SEQID NO: 2, or a SDF I
or |I-TAC- binding fragnent thereof; and sel ecting an agent that
conpetes with |I-TAC or SDF-1 for binding to the CCXCKR2 pol ypepti de
or fragment thereof, thereby identifying an agent that binds to a
cancer cell.




27. The use of claim 22, wherein the cancer is selected fromthe
group consisting of cervical cancer, breast cancer, |ynphong,

gl i obl astomas, prostate cancer, and | eukem a. 28. The use of claim
22, wherein the cancer is not Kaposi's sarcoma, mnulticentric

Cast| eman' s di sease or Al DS-associ ated, primary effusion | ynphoma.

1/ 4 SEQUENCE" LI STING SEQ I D NGO 1 CCX-Cl CR2
codi ng sequence

ATGCAT G ey G falcdGRACT ACT CAGAGCCAGGGAACT TCTCGGACAT CAGCT GGCCATGCAACAGC
AGCGAC

TGCATCET COT WeehSdfot PO fatifahedhe MR SO O AL LR IEhE TAGREECTCTCC
TTCATT . Smuprisin

TACAr gaCA q;fggrg@;QQEEAIQ%;HQ§§£AQF$&E%E§E9?%&?&@&?9ﬁﬁﬁﬁﬁ&¥£ﬁ§§§6&§A

CCACA

CCCTAT Q%W%T%T&Yhe%%ﬁ%%%%%a%mmm%Tf?ACCﬁEe

g%%ﬁé&%@ﬁ%ﬂ%ﬁfm&%mwmmmmmwmm
HCCXSCC%TGT&EX?AM?W?@T#C@WW@WWTA@TGCCATCACCTAC
XX&?C@CA@@A@A@Wt@W@@@@E@W@M@FO&T&TMTC
$%8@é$mmmﬂmmaﬂm@@@mmwﬁammmmTAdmm
%&A@%ﬁ%@&ﬁmw&&m&WMMﬁQ@mﬁ&%ﬁ
CCCTTC TCCATTATCGCTGIC TT C TAC TT C CTGCTGGOCAGAGCCATCTCGGOGTC

CAGT GAg, CACEAAAHACASEAMGE wherein the sample is from a human,
CGGAAGATCATCTTCTCCTACGT GGTGGTCTTCCTTGICTGCT GGCTGCCCTACCACGT GGCGGTGCTG

CTOAC, ATCTI(T OCRTE  CTAE AR SRR ARG T CT

TCA

%%%TGTC%T%%HMH ?C%rem %CCT%—I;%CIS: usé%% prov-lr ta progncgs:gs;,%?%ancer ina
CTGAT TCATCTTCAAGTACT CGGCCAAAACAGGGCTCACCAAGCT CATCGATGCCTCCAGA
GICTCA GAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA 20 SEQ ID NO 2

CCX- CKR2  ami Pomstipd ogga% hcgherein the cancer 1s selected from the group consisting of
MGLHI FESYSEmGEsD begstransesc] warbpme s b \E. YISt e e pancr, pRg ekamg\AAVN
| QAI CTT GYDTEI CYI LNLAI ADLW/VLT | PWVSLVQEI TQPI PMGELTCKVTEI LI FSI NLFGS
| FEFL TCAMBVDRYh@Omkthyitof claim 1, wherein the cancer is not Kaposi's sarcoma, multicentric

NT PSSRL&}tEMIRRW4Eh sk W\RILDE @vsic RETYinkd Ry FBASNNERYORSE YPERS| KEWL

| GVELVSWLGFAVPF S

| I AVFYIELL AR SASHBOBRER SR drén YAé\dnti Vé N ddifl pledéAWli th LIDh FH S nld Y ARE T6eRL EF |
ALFTAL bi¥dlind30 SEQ ID NO : 2.
QCLSLVHCCVNPVLYSFI NRNYRYELM CAFI FI Cl SAKTG.TKLI DASRVSETEYSALEQSTK SEQ

| D NO: 32 CCXAGKER Lo fGRehitikig AQEREADSE €or prognosis of an individual having cancer, the
AT CCAT GEHACEGTH B si CTACGCCGAGCCAGGCAACTTCTCGGACATCAGCT 30

GGCCATGCAA! , %W%Xﬁ A ANEe encoding a CCX-
w 2 CECT fdi %Tr-lr A ) R ¢ptide binds I-TAC
CLATG _ea Yiasdages -,! o) ATLLACLE QEQ ID NO:2,
|
E',CF GCACAACCAGTGG 35

W@%@MM layed in SEQ D
TACT TCH

CACCCCCAGCAGCAGGAAGAAGAT GGTACGCCGTGTCGTCTGC
ATCCTGGTGTGECTGCTGECCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA

GACCGT tACGT BiranahetaidanT Bacieratr casesrae et fonahesmun gonsisting of
CACAGCHTUAAREAGT B CATCEISATEoRE GBS PEaS PTGTAE THeaCTnd leukemia.




SEQ I D 140: 4 CCX-CICR2.2 am no acid sequence

MDLHLFDYAEPGNESDI SWPCNSSDCWDTVMCPNVPNKSVLLYTLSFI YI FI EVI GM

I ANSVWWW/NI QAKTTOYDTHCYI LNLAI ADLWAVLTTPVW/VSLVQLI NQAPMGEL

TCKV' THLI FSI NLESGA FELTCVBVDRYLSI TYFTNTPSSRKKMWRRWCI LWALLAFC 5
VSLPDTYYLKTVTSASNNETYCRSFYPEHSI KEWLI LVSWLGFAVPFSHAVEYF LLARAI SAS
SD QEKHS SRKEVSYVWWELVCW.PYHVAVLLDI ESILTI YI PFTCRLEHAL
FTALHVTQCLSLVHCCVNPVLYSFI NRNYRYELM CAFI EKYSAKTGLTKLI DASRVSE

TEYSAL BENAKTHO, SR bELING P2, Fireind fhre REncr GORE R OE‘(,%%%AW multicentric

RN e e

CCCAACA
T ; A %%M¥A %&%r binding to

CCACAGER AL CGCACTGCTACATCI TGAACCTGGCCATTGCCGACCTGTG

GGTTGTCCTCACCATCCCAGTCTGGGTGGTCAGTCT GCACAACCAGT GG

COCAT GHECGAHRSRENbes AN BT A Reg the ATUb PR FEOATRgSAnel erfibody.

TCGGCAGCATETTCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC 20

TACTT ' ' roeaniodrearoneoiEt @aibody.

ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA

mm@w@&mpmmwmmmm@mmsm of a CCX-
RA ACHAGTIEnE EOCARCRABETCI GNGTGT TGTCTTGEGCT

‘ AAGCAGAS K EATOEIOTAETAGIes SEQ ID NO:2.
GTGGTGGTCTTCCTTGTCTGCTGGTTGCCCTACCACGTGGCGGTGCTGCTGGACAT

CTTCTCOAT CCIKGAEC bACAICD, Tl REHEKAL I EInbstses SEQ ID NO:1.
CGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCT

CCT CTACAGCTA GAeFARAT B AT AKUACEINGGEEH EhaARGkb S AT €D3Q and I-TAC for

TTCAAGHNGH QLA athent GEARECTCCAGAGTCT
CAGAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA SEQ I D NO: 6 CCX- CKR2. 3

am no Q§' d PRAUE G R 1aim 22. wherein the agent is less than 1.500 daltons.
NDLHLEDYSEPGNESDI SVEECNSSDCI WD TVI\/[%NIVPNKSVLLYTLSFI YI FI EVI GM 35

LANS NI %%@F%WW%T%%@MWZFEWL AEC

VSL PDT SASNNETYCRSFYPEHSI KEW. | GVELVSWIL GFAVPFSI VAVEY
FLLARA ASS @qggﬁﬁngmeJAMw &| LHY| PFTCRLEHA
LETALH\/T@LSLVHCCVNEVLYSFI NRNYRYEL MKAFTEKYSAKTGLTKLI DASRVS 40
ETEYSAREQSTKhegseof gaiel vdrsxeirkiensantds ifiepidfieddyi rmetbod comprising contacting a
ATGGATEVBHY T REFTIEENCE SEFEKRA BehRaEs ACTPaTICEEACATCABTr dpsnain at least 95%
GGCCATdemaheaacRtAcgantaarica! SEQGRGSOT GARMGTIIECONATAC-binding fragment
TGCCCAhERAAABD ST @OTEET GTACAGESTATROSTHEAIF TASOAMIEAT @F bihding to the CCX-

GT CATOCRRA Fal pEBicAR(REOCTICATERH] (ERBE TRAATATOMNGERGAAG NS to a cancer cell.,
CCACAGGCTATGACACGCACTGCTACATCTTGAACCTGGCCATTGCCGACCTGTG 3/ 4
GOTTGIEZCT CAKAKCCEA@HT ¥ GAGhaddL sl {lebiad Ao heAfalipaonsisting of cervical
COCAT G declp/\o¥ed St IINAKohA SNty ] brbdiatt CambANElelledmTCCECAGCN 1

i | CTTCCTCACGT GCATGAGCGT GGACOGCTACCTCTCCATCACC

TACTT AL CAARISP RO A PRl R [ IPRAT R Sl multicentric

Castleman's disease or AIDS-associated primary effusion lymphoma.




5 ATCCTGGTGIGECTGCTGECCTTCTGCGT GTCTCTGCCTGACACCTACTACCTGAA
GACCGT CACGT CTGCGT CCAACAAT GAGACCTACT GCCGGT CCTTCTACCCCGAG
CACAGCATCAAGGAGT GECTGATCGECATGGAGCTGGTCTCCGT TGTCTTGEGCF
TTGCCGI TCCCTTCTCCATTATCGCTGTCTTCTACT TCCTGCTGECCAGAGCCATC
TCGGECGT CCAGT GACCAGGAGAAGCACAGCAGCCGGAAGATCATCTI CTCCTAC 10
GIGGIGGTCTI CCTl GTCTGCTGGCTGCCCTACCACGTGCXISGFGCTGCTGGACA
TCTTCTCCATCCI GCACTACATCCCT TTCACCT GCOGAHT GGAGCACGCCCTCTTC

ACGGCCCTGCATGTCACACAGTGCCTGTW%CAACCCTG

TCCTCTACAGCTTCATCAATCGCAACTACA GGCCTTCAT

CTTCAAGTA W CATCGATGCCTCCAGAGTC 15

TCAGAGACC& % TGA SEQ | D NO 8 CCX- CKR2. 4

am no_aci 0 R %ﬁg@%ﬂG CAGCAGCGAC
C CTCCTTCATT

MDI ELFDYSE] NNE! s

| ANSWWHh@NﬁEE@Fd@ﬁ@%MNG&MﬂMCMﬁé&%@d@%ﬂ&&cmemcmn
TCKVTHLI| F8bkidakéaskEdeh FfoldvRY TS AddEFN cIRSSRIKMIRRIYGI1cevNcARRCcAGTOTER
VSL PDTYYL KT8 SHERNET YRS ARE TS e KE TR HC GRS AT A CTF R R ATORIPNRRFT CATCTTCTCC

LLARAI SAS3 CEEIRF ACTTCACC
Mt e
TEYSALEQS Tét‘:@di’:%@.ne%@@lﬁ@f&@wemﬂcsscrrreccsmcccrrc
AT GGAT CT CEATKTTATE S CeACT A DA A EC AN CGAACC R T TG AR B AN GCAGOAGARGCACAGCAGE
WMWWW@WWTWQWMCTWAC
AR RS R P T RC PP ECP CE IO TIACR P GRATICRRSCCCTOCATGTCACA
GTCAT CAACTACAGGTACGAG
A é;ﬁsz‘gg%i CCCTCCAGRAGTCTCA
GGTTGFCCTCACCATCCCAGTCTGGGTGGTCAGFCTCGFGCAGCACAACCAGFGG
CCCATGGGECGAGCTCACGTGCAAAGTICACACACCTCATCTTCTCCATCAACCTCT 35
TCAGCAGCANEQMDOCT:CATXFCEREGABRGHEZAGEAET ACCT CTCCATCACC
TACTTCACCAACACCCCCAGCAGCAGGAAGAA. GATGGTACGCCGTGTCGTICTGC
AT CCT GGT GHEECFECT GBI R eSS T G GEITRACACERACT/AOCTGARNS VVVIVN LGAKTT
GACCGTCA ISR QP E T CH VT P ASDEEEAF - TCMSVDRY LS ITYFT

e LVSVVLGFAVEF
CACAGCAT b gﬁﬁ“'mmﬁm T ARLemarrazaer
C—ACCAGGAGAAGCACAGC/—\ GATCATCTTCTCCTA

o s O T

ey dBacATCAGCT
Trearci GTGTCCCAACA
A TG A ngCATmC
CCX- Cl CR2 T! AATA GCCAAGA
NDLI TLFDY: . E%(%@ETGTG

| ANS i GTIGG
TCKVTIA | ; y

VSLPDTYYLK] = AS
E'[I?ALQEH\P;!I_'IS 2 G@ gg\ CCTGAA
TEYSALEQS GC CCTA r TCCTTCTACCCCGAG

40" CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TTGCCGTITCCCTTCTCCATTATCGCTGTCTTCTACTTCCTGCTGGCCAGAGCCATC
TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTITCTCCTAC
GTGGTGGTCTITCCTTGTCTGCTGGCTGCCCTACCACGTGGCGGTGCTGCTGGACA
TCTTCTCCATCCTGCACTACATCCCTTICACCTGCCGGCTGGAGCACGCCCTCTTC

45 ACGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTG
TCCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCAT
CTTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTG
TCGGAGACGGAGTACTCCGCCTTGGAGCAAAACGCCAAGTGA
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SEQ ID NO:4 CCX-CKR2.2 amino acid sequence

MDLHLFDYAEPGNFSDISWPCNSSDCIVVDTVMCPNMPNKSVLLY TLSFIYIFIFVIGM
JANSVVVWVNIQAKTTGYDTHCYILNLAIADLWVVLTIPVWVVSLVQHNQWPMGEL
TCKVTHLIFSINLFSGIFFLTCMSVDRYLSITYFINTPSSRKKMVRRVVCILVWLLAFC
VSLPDTYYLKTVISASNNETYCRSFYPEHSIKEWLIGMELVSVVLGFAVPFSIAVEYF
LLARAISASSDQEKHSSRKUFSYVVVFLVCWLPYHVAVLLDIFSILHYIPFTCRLEHAL
FTALHVTQCLSLVHCCVNPVLYSFINRNYRYELMKAFIFKYSAKTGLTKLIDASRVSE
TEYSALEQNAK

SEQ ID NO:5 CCX-CKR2.3 coding sequence

ATGGATCTGCATCTCTTCGACTACTCAGAGCCAGGGAACTTCTCGGACATCAGCT
GGCCATGCAACAGCAGCGACTGCATCGTGGTGGACACGGTGATGTGTCCCAACA
TGCCCAACAAAAGCGTCCTGCTCTACACGCTCTCCTTCATTTACATTTICATCTIC
GTCATCGGCATGATTGCCAACTCCGTGGTGGTCTGGGTGAATATCCAGGCCAAGA
CCACAGGCTATGACACGCACTGCTACATCTTGAACCTGGCCATTGCCGACCTGTG
GGTTGTCCTCACCATCCCAGTCTGGGTGGTCAGTCTCGTGCAGCACAACCAGTGG
CCCATGGGCGAGCTCACGTGCAAAGTCACACACCTCATCTTCTCCATCAACCTCT
TCGGCAGCATITTCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC
TACTTCACCAACACCCCCAGCAGCAGGAAGAAGATGGTACGCCGTGTCGTICTGC
ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGTCCAACAATGAGACCTACTGCCGGTCCTTCTACCCCGAG
CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TTGCCGTTCCCTTCTCCATTGTCGCTGTCTTCTACTTICCTGCTGGCCAGAGCCATC
TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC
GTGGTGGTCTTCCTTGTCTGCTGGTTGCCCTACCACGTGGCGGTGCTGCTGGACAT
CTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGGCTGGAGCACGCCCTCTTCA
CGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTGT
CCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCATC
TTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTCT
CAGAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA

SEQ ID NO:6 CCX-CKR2.3 amino acid sequence

MDLHLFDYSEPGNFSDISWPCNSSDCIVVDTVMCPNMPNKSVLLY TLSFIYIFIFVIGM
IANSVVVWVNIQAKTTGYDTHCYILNLAIADLWVVLTIPVWVVSLVQHNQWPMGEL
TCKVTHLIFSINLFGSIFFLTCMSVDRYLSITYFTNTPSSRKKMVRRVVCILVWLLAFC
VSLPDTYYLKTVTSASNNETYCRSFYPEHSIKEWLIGMELVSVVLGFAVPFSIVAVFY
FLLARAISASSDQEKHSSRKIIFSYVVVELVCWLPYHVAVLLDIFSILHYIPFTCRLEHA
LFTALEVTQCLSLVHCCVNPVLYSFINRNYRYELMKAFIFKYSAKTGLTKLIDASRVS
ETEYSALEQSTK

SEQ ID NO:7 CCX-CKR2.4 coding sequence

ATGGATCTGCATCTCTTCGACTACTCAGAGCCAGGGAACTTCTCGGACATCAGCT
GGCCATGCAACAGCAGCGACTGCATCGTGGTGGACACGGTGATGTGTCCCAACA.
TGCCCAACAAAAGCGTCCTGCTCTACACGCTCTCCTTCATTTACATTTTCATCTTC
GTCATCGGCATGATTGCCAACTCCGTGGTGGTCTGGGTGAATATCCAGGCCAAGA
CCACAGGCTATGACACGCACTGCTACATCTTGAACCTGGCCATTGCCGACCTGTG
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" GGTTGTCCTCACCATCCCAGTCTGGGTGGTCAGTCTCGTGCAGCACAACCAGTGG

CCCATGGGCGAGCTCACGTGCAAAGTCACACACCTCATCTTCTCCATCAACCTCT
TCGGCAGCATTTITCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC
TACTTCACCAACACCCCCAGCAGCAGGAAGAAGATGGTACGCCGTGTCGTCTIGC
ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGTCCAACAATGAGACCTACTGCCGGTCCTTCTACCCCGAG
CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TIGCCGTTCCCTTCTCCATTATCGCTGTCTTCTACTTCCTGCTGGCCAGAGCCATC
TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC
GTGGTGGTCTTCCTTGTCTGCTGGCTGCCCTACCACGTGGCGGTGCTGCTGGACA
TCTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGGCTGGAGCACGCCCTCTTC
ACGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTG
TCCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCAT
CTTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTC
TCAGAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA

SEQ ID NO:8 CCX-CKR2.4 amino acid sequence

MDLHLFDYSEPGNFSDIS WPCNSSDCIVVDTVMCPNMPNK SVLLY TLSFIYIFIFVIGM
IANSVVVWYNIQAKTTGYDTHCYILNLAIADLWVVLTIPYWVVSLVQHNQWPMGEL
TCKVTHLIFSINLFGSIFFLTCMSVDRYLSITYETNTPSSRKEKMVRRVVCILVWLLAFC
VSLEDTYYLKTVTSASNNETY CRSFYPEHSIKEWLIGMEL VSV VLGFAVPFSIIAVFYF
LLARAISASSDQEKHSSRKIFSYVVVFLVCWLPYHVAVLLDIFSILHYIPETCRLEHAL
FTALHVTQCLSLVHCCVNPVLYSFINRNYRYRLMKAFIFKYSAKTGLTKLIDASRVSE
TEYSALEQSTK

SEQ ID NO:9 CCX-CKR2.5 coding sequence

ATGGATCTGCATCTCTTCGACTACTCAGAGCCAGGGAACTTCTCGGACATCAGCT
GGCCGTGCAACAGCAGCGACTGCATCGTGGTGGACACGGTGATGTGTCCCAACA
TGCCCAACAAAAGCGTCCTGCTCTACACGCTCTCCTTCATTTACATTTTCATCITC
GTCATCGGCATGATTGCCAACTCCGTGGTGGTCTGGGTGAATATCCAGGCCAAGA
CCACAGGCTATGACACGCACTGCTACATCTTGAACCTGGCCATTGCCGACCTGTG
GGTTGTCCTCACCATCCCAGTCTGGGTGGTCAGTCTCGTGCAGCACAACCAGTGG
CCCATGGGCGAGCTCACGTGCAAAGTCACACACCTCATCTTCTCCATCAACCTCT
TCAGCAGCATTTTCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC
TACTTCACCAACACCCCCAGCAGCAGGAAGAAGATGGTACGCCGTGTCGTCTGC
ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGTCCAACAATGAGACCTACTGCCGGTCCTTCTACCCCGAG
CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TTGCCGTTCCCTTCTCCATTATCGCTGTCTTICTACTTCCTGCTGGCCAGAGCCATC
TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC
GTGGTGGTCTTCCTITGTCTGCTGGTTGCCCTACCACGTGGCGGTGCTGCTGGACAT
CTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGGCTGGAGCACGCCCTCTTCA
CGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTGT
CCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCATC
TTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTCT
CAGAGACGGAGTACTCCGCCTTGGAGCAGAGCACCAAATGA
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SEQ ID NO:10 CCX-CKR2.5 amino acid sequence

MDLHLFDYSEPGNFSDISWPCNSSDCIVVDTVMCPNMPNKSVLLY TLSFIYIFIFVIGM
IANSVVVWVNIQAKTTGYDTHCYILNLAIADLWVVLTIPVWVVSLVQHNQWPMGEL
TCKVTHLIFSINLFSSIFFLTCMSVDRYLSITYFINTPSSRKKMYVRRVVCILVWLLAFC
VSLPDTYYLKTVTSASNNETYCRSFYPEHSIKEWLIGMELVSVVLGFAVPFSHAVFYF
LLARAISASSDQEKHSSRKIFSYVVVFLVCWLPYHVAVLLDIFSILHYIPFTCRLEHAL
FTALHVTQCLSLVHCCVNPVLY SFINRNYRYELMKAFIFKYS AK TGLTKLIDASRVSE
TEYSALEQSTK



