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COVPCSI TI ONS AND METHODS FOR DETECTI NG AND TREATI NG
DI SEASES AND CONDI TI ONS RELATEDTO CHEMOKI NE RECEPTORS
WOEROSS4REFERENCES TO RELATED APPLI CATI ONS [ 01] PA11©S2004/034807

present application is a comtinuation-in-part of U S.

Application No. 10/698,541, filed October 30, 2003,

which is a continuation-in-part of U S. Application

No. 10/452,015, filed May 30, 2003, which is a
COMEQOSIFHQNSAND METH@DS EORBDETECBEINGAND TREATING

10/ 245,850, filed Septenber 16, 2002, which clains

DISEASESAND GONRITIONSRELAERED TQGCHEMOKINE

Nunber (USSN) 60/338, 100 Novenber 30, 2001 and
USSN 60/ 337,961, fillRE q@bhjlégfs 30, 2001, each of

whi ch are explicitly incorporated herein by reference
inits entirety and for all purposes. The present

P ovi o, kGRS APEIRHCER RIRELATED ARBLICATIONS £/ Mo
Decenfid] 2Uhe prfefyt amﬂloahom & aeoquitinuationyinipactarfidSaApplication

No. 10/%%:%@23/ @iferggce gn it entl ret a@ﬁﬁ%@y&%@ﬁﬁr&@m@aﬁm
No. 10/@92"@45 Hidevidy ?'ﬁdOX foucﬁ'f@ﬁ ko&%ﬁ%xﬂgﬁﬁ)a{rp@U@ @pplication No.

produded in | I"ammat 1 on and regul at eukoc
10/245 Bﬁl; flied Septemberd 6 202, whichrdaips qﬂl‘lIOfIQI’ ‘r@tUmtcd(mggdenm i,

Applicalyon %ma?%%@ rpgggkﬁg‘ﬁ@@;gg% 134 ol 9%933)4@%1)53{&;{}3%'60/

337,96 1560 Novelnbed 30,3081 KeacB of R are S:dslicitly AR bepotATQIREIn by
865- 873 (19942 E Chenoki nes are capabl e, of sel ecti velty
1t of

referenqerm g ientre rasdil puippseshd he pressel @peaionslsrclaims bene
priority % gg;?\tflglgrg D [Aﬁ)gh? rtlé)%ﬁh ¢ %I0/4:3)4 91&;?1'&8 %e@gmber 20, 2002,

which 1%@&%@@@@0&%‘&! Heegih bb&efeﬁb&&@ﬁmd éntirdtpahd €elalllpursonds.
| ynphocytes, including T cells and B cells. In

addition to stimulating chenotaxis, other changes can

be sel ecti vel esponsi ve

cells, inclu ngkgﬁgzgle\l?l nhlg_g?:ﬁhvﬁ?ge&\{ran& ent

risesfo2p t h?hemolnnen&dmﬁnma Gifinilyndfrsacadll dytdkamesfth&ere produced in

cal ciumions ranul e exqcytosis, inteqgri . e
mﬂamn&?é#oélgﬁe} Eequde elgﬁ?gbﬁ? HﬂB‘Pen& BHY t}‘\?é‘nﬁupﬁ‘?lbé‘ a?lengBaggwhm M.
etal, 4 & Jﬁo?%s%@ﬁ@(f@iwsﬁﬁ@géﬂ TOUT St OREQ PrkiBA 51 8?7 872

ocyte actlivation the chenoki nes are earl
(1995); tand §gkealks Tod. anli&K.iBhBaaometoryOpieshonge]. 6:86§+8ﬂg (1994))

Chemolifes &y Replen Sl lree i i ibmb RSN a5t RrRahAlsme of the
blood (&tﬁél thmd%@d@uls aRlRfin dgféﬁl@@é‘ytééesﬁch Qﬁ@éu@x@ﬁhi@éj nfhobyies,

CC chenok |nes are di stinguished by t
macrOphagea,r@@meplnﬂaabaaophﬂs, imast cellspansif lyfphecytesn mludeltg T cells and B

i AN e e SR A By
chemokMsin RisfonsENvellS, in€#almg chfd¥es in émhap@ﬁ%swﬁﬁ%eg in the

NAP-4, 1-TAC) or are
concentration of intracellular free calcium ions (Ca"), granule exocytosis, integrin

upregulation, formation of bioactive lipids (e.g., leukotrienes) and respiratory burst,
associated with leukocyte activation. Thus, the chemokines are early triggers of the
inflammatory response, causing inflammatory mediator release, chemotaxis and extravasation
to sites of infection or inflammation.

[03] Two subfamilies of chemokines, designated as CXC and CC

chemokines, are distinguished by the arrangement of the first two of four conserved cysteine
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adj acent residues (as in CC chenokines MP-1 , MP-I
b, RANTES, MCP-I, MCP-2, MCP- 3, 1-309). Mst CXC

W@ h@soki7oes attract neutrophil | eukocytes. ForPEREAPDE034807
the CXC chenokines interleukin 8 (1L-8), platelet

residues(]c Wt, 12?}fr e&]('ﬂéerﬁ)S?’ aé"ﬁf"? by QH%r IP%‘E@%% éli. Vl gﬁ@%@?‘?[&ﬂt iGS Sg i '} 1L-8

9 of’ ?
t ' [ NG i 2h A M4GL-

IP-10, l\@ﬁg Irfglpl : %NIIXQ’-?%, @éP%?R@@,'@K?Et @%@2? NQ,)rPai, Afr"4_, II TAC) or are

adjacen te3idaEd @k NEQ dhesiorinbs BIIRDax, M £, /R ANTES pICGH- t,VEPHy MCP-
active I n inducing chenotaxis_of activated oerf' pher C

3, 1-309%! dbast Cyipehsaiokines aactraorN dakge ey ding expmple; e
| ecti,ve.. - .

chernl S SEEH KRS AE . pEAECRLoP YPRD it PR IEN g2

(NAP-2) uppputentichemanttactaits aad adtiviatoes ofedutrophiBC Tiea®XKichemokines

h h t h tacti t e 1-3 ] .
dgnag«?ﬂlﬁt(mmggn &'éﬁ%‘ééﬁﬁ%&@%g%ﬁ%ﬁ@iﬁ%tsﬁeron—v lzducﬂ»le
ClIV | on,.,. r . [
o0 P s PSR R 0a8 B o pond
lympth}tte_E‘.aGF @@ﬁﬁ%{ﬁfdﬁﬁl&(ﬁe?éﬂalaﬁ dzbsIaSeled;Bmataﬂ tcalaa:ttrf.masvaaie?r of
activators of nonocytes or | yngphocytes 0 no
leukocyip pelhtypes induding FoaPeet CoFRAPS b 11%% EW&?OCP’E‘?ﬁ]an‘EEamal

killer c?algsd a(%ghgrﬁ(?lg?né% s;{}@l’g ?sai‘f&me‘iﬂ‘l'hgﬂ sérre a%g'tﬁﬁtﬁ& préeins hed %’I@P-l,

uper seven tra_ ! ane spanni ng
MCP-2RndMOR-2)PRANTES @egpintedon( Attivatipn, Nomidl T BxXpaessedwold

Rev. 52:145-176 (2000)). This .faml t ei
Sectetcdhuprldes meephge S UBHBHPOEEIE NG b 8 o QTG iR AGFPatB) have
been clﬁre?:éﬁr a%ﬁﬁ@ LR G diBact QLA R4iDSkoREY G Honocytes or lymphocytes, but do

rane-spanni ng regions. The reteptors are
not appe@tipl Rcthemotitiatiah® iforsneutrbplils. ar e heterotrineric

| at t ei Le of. bi ndi P
redi atlPily, SHGaE CRCaTeRme e Acy Bishebdspises Pacusiens e 2
r . -.
superfa%iﬂ | gﬁ%&gﬁ &F%%kn@%le r lgf‘ii.rﬁﬁé PFroRiin-tHiglacebéptba rﬂ\/Iclilrphy, P. M.,

y speaki ng, chenokine an .
Pharmabsiiek 5 14% t&p000)) nTeisdemilyod G-protein soupdedricepnters geppprises a

in that h Ki bi nd ' .
large cFatpeR) BieERL RO Gl PP GR oV D e spiogine
regions, 2fhd ﬁk%ﬁcgﬁtaré’\wu@leﬂqy €J prlotiiks MdhNes hetbivtrienc eogalatay

except i to this rule;, one such exception has {%een
proteistapati¢ ef binding i Haveuadighis sigam ara@@REm( Bpmy goupled geceptors,

Ex d, 184(3): 1-9 (1 r rlin et al, Nature,
for ex%%g%‘%’g%? pr %%%1 %’%@B%f) 1&?)%?38.13%% y identified as a
pre-B ,\gsrl GERMIT Slehitib ahengkineaihd chéhbigas seeptet ingdractions
t

Proc Na Acad S'USA, 91(6): 2305-9 (1994))., SDF-1 ha
tend tofeeprotissuows i thai e chemekinaean bigd mymy ghe recqpjgrs and -

SDOF- | . j : ' < |
e I B S L85 e e
few e)daéﬁ_lcgfs RS ttﬁf;]ﬁﬂé;@ﬂﬁ biidhadx ceptiveyiias fﬁeen ﬂabg:ntéxauﬁorah@twcera&pﬂ-l and
resi dues that are present in c -termn
CXCRYRIcu ahel, abbwritod NSAIOHII M OGRS e Bt 26594

- \ i i R0Le1 54 ERa-LBu1dfsk factor Nagasawa et
533-5 EREH Qi iBIR LaTFREUCIERART, kiBuante fetor Mag

al., ProBeRistaddei B 4,84 6)pLr05-9 (994))aBBFal hasttsen the only reported
human ligand for CXCR4. The SDF-1 gene encodes two proteins, designated SDF-1a and
SDF-1p, by alternative splicing. These two proteins are identical except for the four amino

acid residues that are present in the carboxy-terminus of SDF-1f and absent from SDF-1a.
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of orphan receptors for which no function has been

previously determ ned. RDO, for exanple, though
w@2005/0€1791 hought to be a receptor for vasoact i RET/US2004/034807

intestinal peptide (VIP), i& now considered to be an

or phan receptor because |ts endogenous | i gand..has

been [0619 nt There gre ey, asgecgs of ehsgie rﬁ?eptqf%%a}_’é%

selectlv;gg gq;é i tgi ey dﬂ 9311' uﬁﬁ‘&s@&@ S PO exaBMRL) @B are a number

ese an er i ssues. BRI EF SUMWARY OF T
of orphdn Eégsl'fdr@ﬂm{\@ﬁbh Tib €uretios aad bdenpesiowty geteiives R@Cﬂw@s

AR T e
now co&s?c}grcﬁﬂto' rgfad:hr rRbdptot REaRE %@%ﬁd&%&n&s@@ﬁn@ﬁﬁ’@mt been

pept r|S|ng an extracellular domain at
1dent1ﬁédea%te é)g%jbdleamlcilE&S’ddm WD) AAEH15213P9onmi n of SEQ

and S&Z"&’l}ct &hap%e%é%vﬁp 1?rh§q%.rb nd@?%s C?«%T&qésﬁlg%er eof ;

SDFl for binding to the CCX- CKR2 pol ypepti de or

fragment thereof, thereby identifyin an agent that
bi nds to COBRKRSUMMARNYOOF THIE HN¥E @N nments, the

R S R e e

binds tPOCKLEKRRGr &ll. 118 sofe embbdibientsy tiewhéthod comaprisek kontacting a

pluralits ofraecBEo Gt GKRE RElyRER e oPPRe G anca B 1L CPBeth fideas
95% 1dc1=,rﬂlﬁz8 &l eg(ﬁrgceqﬁl?e{}t n_%lg,gl mant@hbhi] h%‘oah%F? br f'lﬂ@bﬁndmg

sone e od furt

fragmeMQAREHS @fd besdtinggintagentsivit eomdteagenhtI-TAC ofr B@Fal kﬁot binging to
to alter brain or_ neuronal c i 0

the CCXDRBRPEHPEPHATE THEMTBUNETOGHER- RO ST Teigertger fiads t

C’?&Lf ggent for the ability to change cell adhesion
CeX- e‘?}%gt?}el ial cells. [11] h sone enbodi nents, the

agent [09] | @8 sombambadifGatsgtietcal ss a canceedl. dnisop guhediments,

the metaeg eegtcgllngla%gﬁg%tnig a%@dgé}?cgegﬁge%trﬁg&o %@ﬂﬁg to 1}#1 tgo or inhibit

growth%% R%n%e}n)é%ﬁﬂ:fouﬂﬁen@somdeﬁ%abmeﬁ@auence di Spl ayed
[1 he present invention als

pr ovi c[la&] rrdnlsqlds embpdm@ms theﬂnﬁboci frather eeapréses &ﬁstmg the

el SE 5355 Bl B o PR B e
further%ﬁ‘lgn@& te@Rilthé babctsaeh foe ald abﬂtty 6l alten birdin SE@drEinal function.

and det ectlgg bi ndi ng of the aﬁwnt to
In sompcmj»pélptqr@etherm@th Buthst eompees igsHng cFFlr?ﬁteéiag?IHé""f the ability

age o th jcates the presence of a cancer
to Chanéglcigﬁi&]f Pﬁ’n h@laﬁﬁ‘%od nents, the agent is an
ant i bgmf} Im sERIFRNHFHRGHNS tttdsagehhe lesg e 1i, ﬂ)(l did;tsni hirsome
1500 daltons, h sane enbodi nents, . the aﬁg
embodiments, the agent is an antibody. In some embodiments, the agent Sa polypeptlde In
some embodiments, the CCX-CKR2 polypeptide comprises the sequence displayed in SEQ
ID NO:2.

[12] The present invention also provides methods for determining the
presence or absence of a cancer cell. In some embodiments, the methods comprise contacting
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.
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pol ypepti de, h some enbodi nents, the polypeptide

detected is SEQ ID NO 2. h sonme enbodi nents, the
wa200pl0et793 from a hunman, h sone enbodi nents, tPET/IE10no34807

is used to diagnose cancer #n a human. In sone

enbodi nents, the nethod is used to provigde rognosi s

of cdddkr Jnsome Fnﬂ“§6h%m¥ﬁﬁﬁdWﬁﬁﬂ?%§‘Hﬁég ncer

embodiﬁlémé,%@%&@ isf [EQ k! B Qifng ORSbitel eitho@im&RS, th&@ent is a
cancer, breast cancer, lynphoma, gliobl astonas,
polypepfideshesoeneoamtuelimentndhe polyperitile datestodas SRAJM N sl spme

.cancer is not Kaposi's sarcomm, Lticentric .
emboui 620 b SRR S o ot s et o
diagnos€ bArtet R hARD OBsont? HHHRIrEHRY dhaBhad id iied ashidvatd

conpetes with SDFl and |-TAC for binding to SE? | D

prognosiirxanger 4 a Thmapr &ssome embediments, the sencst isseleeted fronnBiggroup

. .of i di ' i - oY |
IR B R N
leukem €€ §drh & Bmb @S HAGAnE 1S Eapesisisasmaesalticantt a

pol ynucl eoti de encaodi ng a CCX- CKR2 pol ypeptide in g )
Castlemppisidisshsecnr ALRS-95saciated Prmapeeifisionlynpkonrpn some embodiments,

NoJo) t Ae] l- 6CX- CKR2
o s BRBIRHAS LS b5 308 B O R 00¢ a2

t her epiy] di Tgopeaisag iaventdon elso provides niethiodsicdpadvidihg 8]didgnosis
ok e AL 1 S 5 S RSt oo
detectinggﬁg ?%g%n%e of laﬁé%h@%cr)fe éa)@t%sgigﬁ 095 BYRMEABSidR! dnd8diff a CCX-CKR2

cancer, cancer, I'ynphona, o
polypergidedioh asl ofrasindjyidetl awlkereiatineC CXaOKR2qwkmeptdhbisdnkTAC

witor 3PP e RS Bt LR bR 6 o

therebyRfiAdiBEihg Qlchhis 9 e AMPRIEL. [ 16] The present invention
al so pr%w des anti bodi es that specifically conpetes

with B3- | Imsaine emb@lifmsntshiha GG GER Spalypeptideripdisplayed in

sQm odi nents.. the antibody i ogl e
swQ B o b8 AT REF ooy AR Y gonsising of
cervica4HREY, BRAst2ahéR O phbha) gliobEasiinesepriostattvantdrpmdalesicemia. In
provi des methods conprising contacting a cell wth an
some embeditnentsathesipaedrfis aeti{apopiisFarsoms, mplticonre@astiempins dsepse or

t he. nt._co t | -1 and I-TAC for binding to
Ams'aﬁs%ﬁg%%&&”&%ﬁ%t%@mggg wherein the cell expresses

a CCX{18{R2 Thelpysent indentioa msoipsovidesamtibadicsathat spekdically

domain at |least 95% i dentical_to gﬁa_xtracellu a

competgoih S 13- 1 sEHIBNOLZ, bindiag Op3PQ IR g (héonge Oigrepisethe
oo TR B PRk Yt ) AR o v
antibodone enbodi nents, the agent is an antibody, h sone .

enbodi nents, the-agent js pol ypepti de. In sone .

enbodilkdnt By W?%ﬁ?ﬁf lastﬁpés CRINRISLG SMRTnS 2
cell with it (Rt ¥edficllyS BB to SEQ ID NO:2, wherein the agent competes with
SDF-1 and I-TAC for binding to a CCX-CKR2 polypeptide, and wherein the cell expresses a

CCX-CKR2 polypeptide comprising an extracellular domain at least 95% identical to an
extracellular domain of SEQ ID NO:2, thereby binding the agent to the CCX-CKR2
polypeptide on the cell.

[18] Insome embodiments, the agent is less than 1,500 daltons. In some
embodiments, the agent is an antibody. 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
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enbodi nents, the agent is identified by a nethod
conprising contacting a plurality of agents to a
WEBKSOKR pol ypepti de conprising an extracel | uP@r/us2004/034807
domai n at | east 95% [ dent| cal to an extracel | ul ar
domai n of SEQ Ng a SDFl .qr |-TAG q £ i
embodlmw@m@gephw@wﬁ r"?a,r g led PGP EANEC ]lnﬁzi‘tp et deents
B identical to an
toa ccjgocﬁype&l@g eﬁfde%?ﬁl k@ﬁ(ﬁg&ﬂ‘ﬁla&goﬁl £

ereof, thereby identifying
extracelhﬂaral@ﬁmin ofGEQ ﬂiDrN@ 2t or aSDh oel-TAdlH bindjrieofragphent thesedhand

i S BB P ST OB, BLoE I i

polypepﬁﬁéref hggmaf ‘@ﬁéi‘éo‘-it ﬁl%ire'B a&tifg bR ﬂgéﬁt eHa8binds to a cancer cell.
erapeutically effecfive anount of a pol ¥nucl eoti de

t hat [18hi bThepresqpt swsnten aso progdes criDds OF ravEIsSENFYPdD an

individygl BuBE eI ghe TtorEo Tt AARARE B bilodividug! o
therapeﬁ’c?&ald? eEtaRk HfUBOPL p@l?ﬁm%d%@al inHilsitssexpeession of a CCX-CKR2

odi nrents, the adm ni st ered ucI ot| de in gﬁbs
polynuOéeqmdesb’l e, erabegimentsidhe GO ide gpensies

o AR Pt S 0.

some erdB&dimiefts Sthe a@nﬁrﬁstbﬂ&& pbl}dluwlledmthal inBibith exErpesian vakh giRNA.

ef fecti ve anount of an agent 4@@00%’({% 3. Wi th SDF

and | 2PhC The PEspemiimtgniign mﬁl ngethqds of fgating cancer in an
indiv1d1?a'fb ﬂgéogen%ﬁbocfn?@nt@ gtﬁg IndtiRods %%pﬁg@mng%n%% HRBdividual a

e agent 1s an antibody.” I n sone
therapeenmugheﬁmm\&:, arhduat afjenagdns that pmhpqumu SDFl rand griAC for binding

enmbodi ment en d t t ho
to SEQ&thB@:quIﬁﬁg@S e s, (o aget i ds5s Fianyac EFpS gin some
embodlggéf Bﬁ iy Re Ry C MRIhSéfBodefts| th8 68ért  @polypeptide. In

east 95% i dentl cal to an extracell ular
some enﬂlbumm:ntsf thSlE@:ﬂtﬁ)s Nentfiedby anmstimd comprlsm.g@omaﬁ@m&g plurality of

agerts (4 FOTC ARG SR SopPs g R e MBS

identicd b ¥R EREdcHRu19F ddh A8 FESEQ IENER], or bSO I-TACtHiAdihg fragment
an agent that binds to a cancer cell sone enbodi nents

thereof} rel scknting an ageéfhat capeieowith Ird Afy eUPDEDNr binding tarthe CCX-
cxce e AR by BB SaRE NIRNSE o s g conc

cell. ERRAnBIHiBentt Be CaHeeLs selectad frokkafhe group cvasistmpof cerV1ca1

multicentric Castleman' s di sease or Al DSP‘T‘?%‘Q%I at e
cancer,greasheanoet huphoma, ghphlastamanrresiateLasers), giplay i some

L ]
embod B, MERa s BOGRAS S rogple eI GAE Qe Sbe or ADS
associatdd priedrpleffation dymphdrier ent cel | types. Binding

conpetition profile using 1251 SDF-1 as the

radi ol i gand probe on (a) CEM NKr (Figures IA-C) and

(b) MCF-7 ( TAC

(Figures | I; us d§as t %ﬁf%%\?g%]ggﬁy%ﬁ%%e on (c)

MCF- 7,[21]n Figiradl Ad 1ﬂusmltalmadmgtda‘a>d¢emm&tmg\m digtiget SDF-1
0 reh@ny e array of.>90 di vi.ral

displacsomp R R PSP PR o ge PrYfle using
1257 SDFIPEL thb YU fioligHA8 Probe on (a) CEM-NKr (Figures 1A-C) and (b) MCF-7

(Figures 1D-F), as well as 1251 I-TAC (Figures 1G-I) used as the radioligand probe on (c)

MCE-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
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percent inhibition of radioligand binding is shown as
a bar graph and reveal s that SDFand - TAC are
W@ e@S®449spl aced on MCF-7 but not CEM NKr cel | BCT/U§2004034807
bars, potential high affiniéy (inhibition >80%; gray
bars, potential noderate to low affinity (inhibit] lg
percent iieibitipanf GalalRsd bhidadsishown a$ & bar grapl andgreseals et §118 -la
i nhi bition, <609 lts . 1 ial hi
and LTAGoRE AP bines oM ) Bo S EMENRe PR plicc i Ppiontial igh
affinity (rf@bj1i6h 980%); % 3“55@,336@5&&1 Ro&nRas Ieoaffaltyl(Ingébitlon between
DI no]H ng aff

i'mty and specificity on CEM NKr and h@F-?.
60-79%)Sklaclcbard, ligtie enno aﬁﬁnltﬁygmhaﬂmmﬁ@’/o)- iReasere thermean Jdhieh

. Fi.gure 2 re chosen .fon se response conpetition on
detemm@ﬁ%\'-‘sl\lﬁpofﬁ%éﬁmscaﬁlitfgé rcéaﬁgglv[]:- 7 1 (solid squares). In
each (AP &t grb 0RllkstiBRE 2 cotpasisdrnoflimané birdimgnafiinith asd
col d conpetitor chenokine as i n_dil%gﬁegq .&%S@Fi %ﬁreﬁ?&.
specificity oniEEMaREg and MCY-7T Ackictadi nogeriial e arinity jsendg idgptined
. due tp a ¢l assi L.ngdt ' 5 ' d MCF-7
Figure 2y posa ot a fosihee SofpBiicitn CEROTKE (R sqfites) and
(solid sq?!il%le}? ki RGsh Mspetiiafi HESDF d fén pompetiton with bubfleompritpr

solid squares), excess MG (to inhibit any
chemoki@X@RBwdasttidat ed bi ndi ng; open triangles), or excess

SDF- | (asteri,s 244 ' ALES ik Rt due t
t he b[lzgldl ﬂ‘ég‘brﬁé n gﬁ%/%aéésd eisIcI: 5{%2 Bﬁﬁfenlglec%an?aPLﬁg e ' . Tle o2
classic (RCRBibindiat @ebridtion. kb labilityef PHaTAdoesompete with the indicated

endogenous]ly express this receptor. The CCX- CKR?
chemokigea piay exampingd Bche grogereg ot bP%ﬁb‘?“X éslolhglsﬂ‘r‘?ée R MEG {to

e, exhidi 125] ' i ne .
i G5 k5 Ao o) AT g e
conpapigp ONFighie Milustataethetht sinding phenaiypé descaitiyd bioematan be
give a productive 1251 SDF-| tii ndi n j gnal [%CXC
recapitufitefliner @1l linehatdaeserot CHAPRANPYS %XEP%&EHSG‘ETBIO&: -CKR2
S | | ecul es ( 1k Gl G l.esk _ (7922 Thi
sy o3eried oo A A A ST SRt gRe, i
binding gan gL 86 pLtBd 6vitt 361E SDFIRy, G PBTACNPetdripaison she wildtype
etected. SDF-|1 a (asteri sk%{l was al so included as a
cells (nstatagsfeoreiedd hairgiaf a freBictBRF- T 8DF- hdbindingrsigngln  MCF- 7
and CEM NKr, Chepnjcal structures.of X0803 and
X7 B ar EEEFRORHSHAeH EOTPR S %‘Fﬁ’én%??caé%i Y8 8“1336’3‘;6"“168’
id 81186 OfUnSet S QIERIEichly iitha?’e SDF-
coxontSlien PR R iR srisasaimicsgwakay aay
10, on dibdremtceH s decreds @atpetition rsedetovtad: SEIF-heupierisks) was also

ntadeahsenRBSTRRSSEre A uRpo B 5L GEN R
. treated wi i - : .
chenig S R LI EIEOER T g Pl ty egsamLs,
values (%\pSDFc% dndli0CRS aEpers stanphtifsiXarCRdv éodindbs acvgmpehyisg
6]

avascul ar endot hel i al nonol ayer. 7
table.

[26] Figure 6 illustrates the effect of treatment of mammary carcinoma
cells, which express CCX-CKR2, with a small molecule CCX-CKR2 antagonist compared to
cells not treated with the antagonist.

[27] Figure 7 illustrates that CCX-CKR2 antagonist 3451 (see, Table 1,
Compound No. 49) inhibits adhesion of CCX-CKR2-expressing cells to a vascular

endothelial monolayer.
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[28] Figure 8 illustrates that antagoni sm of CCX-CKR2

on mammary carci noma cells reduces tunor vol une.
WORBEMITIIONS [ 29] " Chenoki ne"” or "chenoki ne | i PErus2004/034807

refers to a small protein conposed of approximtely 50

to 0 amno acids _and sharing sequence honol ogy with

ot her[28h ovﬁgme?mﬂimstm@ thateatagenigm of\Eff HHyKRpon gpammary

. 45 176 (2000)). Chenokines are
carcmo%‘l‘%@g%f"?‘éc&sg’g’& “to the relative positions of the
first pair of cystel nes (Cs) found in the primry

am no aci d sequence. In CXCL chenokines, the first
pair of cysteines is Q@EHNEEI@NSW any single am no

acl 4 af- agﬁ%ﬁ&e%rh e%ﬁﬁyleai‘f%raﬁh” Forek &) Remall bhotkine

CX3CL nes, the rst cysteine pair is separated
compos&Y oBappid{iMattly SiGto 1O ahinﬁﬁa&dmemd shaning isequentg/hamelpgy vith

ey emne T the borplogous GEelLlon RS A6t o).
Chemolgﬁés' éf?gfagﬁﬁg SRS tRE f‘e@&tﬁfeﬁyosﬁl%ﬁg ofthe €& Palsiof @?lstemes (Cs)

refers to a polypeptide that specifical
found 111 tlhta @riacis amitdachl siyeerdei fie CﬁiﬂIedmn@OklllBScﬁé ABRipaE of ¢ cysteines

ptor jis_typically G cou
BT E N .
CX3 CLC&@P'Bgﬁég $he ﬁ?s‘{ @fs@&n&ﬁﬂffﬁ% h{i&ﬁt‘é&‘b&@%lﬁ@ atids.e€L chemokines

Ing a highly acidic term nal domain; the amp ?
contain @nlych single eysiem@mwhvmlc(g@ns ROFHi¢b r Chemolangscian dgger hiological

enc foynd. wi.t hi S extracel lul ar | oop
ﬁmctlorb‘gy H’QHW%‘H@H& I?F%Vé"tlfl%cc, %rl?lrsle Iee%Qﬂs}ﬁort third
i ntragsyl ULAa‘FchEﬁ@IémWréoﬁpﬁﬂ’ e¥as & 4 pligpéptide tisat gpecifically
cysteiné residue within each of the four, extracell ul ar
interactel i ar@empymeamlpwle chehelPkiae Fessal i pialies Lnprotein Coupled

receptor sgﬁf—l 88ve§1 tr %m%Inb?a?l@ (B a Rt @ m%ﬁ%%%ﬁﬁﬂ B I\g’lﬁbéis several

€€, €e.g., reviewe
commofRE a8t @eaﬁﬁéﬁﬁkmﬂﬁlg A dighilyiaeidic Netadmrtalodoﬁnam;sth@ aforo acid

and Loetscher P. and C ark | Bi ol
sequenUORELATY B0 for AR 14 oBREK Seaepis) ST ohh S Rrgorid

exﬁace%loo&&%ﬁ%&@ﬁ&g@%g&@%%%s a Ghéif ﬁh‘l‘él'(l:fci:%c@ﬁﬁqar 1 8 an

overall 6 chepald a}ete[memm mﬂ@mraatludf ihg f@mmréce@xtamlomams

Typlca%coggyoké%%@%%( a%é%kgzgeg%(prpjm?ﬂély 3gf0—37§ a%mp acid

' ORI PRLT CRARIERIR i, (hehlidy, Academic
residue Sé‘é % %%&airegg(?ra associ at ed HerpeswercE}? GPCR ( ORF74) ,

Press 2900;\and imetseldyPaned Sbukde@is dt edufoovuBiod d%&dgdh)s ;

e e ey L L5 SR 1Oy

CCR2, (@S T8R4, aNER 5, (YTRS,| (TR 7,8 R 8, CRY, 4t COR 1Y) GXlﬁ-cﬁhemokme
’si gnal i ng cascades, cytoskeletal rearran

receptoagifiediiding C@f@ﬁfht@i&ﬁjgza CXCRSI GKC%@@%%@XCB9@%¢< (Che-CKR2

e BB CHIPRLLPAH CERBETSRIRI G Uy s

receptddé, QY¥AB, ECRF3, Kaposi’s Sarcoma-associated Herpesvirus GPCR (ORF74),

Poxvirus membrane-bound G Protein-coupled receptors; D6, and DARC.

[31] Defined responses which may be stimulated by chemokine receptors
include transmembrane signaling, activation of cytoplasmic signaling cascades, cytoskeletal
rearrangement, adhesion, chemotaxis, invasion, metastasis, cytokine production, gene
induction, gene repression, induction of protein expression, or modulation of cellular growth

and differentiation, including the development of cancer.
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and differentiation, including the devel opnent of
cancer.8 [32] "RDO ," designated herein as "CCX- CKR2"

WO 20808479 a seventransnenbrane domai N pr esuneRCT/US2004/034807
G protein coupled receptor §GPCR). The CCX- CKR2 dog

ortholog was originally identified %
[l befazlet "RDCIefeshmerch hmreges YK GiORE) retérn B fisgyen-
rransmersS uence I S %(%15}{36%1 fgg&télﬂf%ﬁeﬁ% fecgﬁto GPCRYCThACCHSCKR?2 dog ‘

nous uence i s
ortholog%% f guaenu@eg in 19%e 520, Iberakt gl. Saonnedddriedi3Te (1989).

et SoE 210 (A0SR The Doy Seausact i St g
mouse s%q%gﬁc?egl Qg9 ril%%tl)ﬂee%l{ S Tk Ak Y T GAET (198). The

as a recej vasodact | ve i nt esti nal
human sB@RteR. de@Déd GRS, Sreedhacmser s&qbimec Natlt frad. SeieUSA 88:4986-

s AL Gy P BT S LB R
peptide. Ngcy%) Céggfﬂ fu@eé\QgrﬁenSécsgfﬁlaE Qﬁ%@i%antiﬁﬁfnj%ﬁ 21; (;TCEE@V hiively

modified pantOef S ER ID N0 AnSEQIDMNO0 % SEIRNG: 3 TEQ JAd e 3EQ ID

o, L s SR SO SO S JSpemmono

ant agagj st fhferAIWPHpHismBhetR” ahe nmhnaec”rrefeem osynthetic
Peptide anal ogs are comonly used in

chemicap bempawguthatdus sibstansielly thesams ﬁ%@tml aléd &m@gnq;\,.cpﬂactenstlcs of
antagoni%#eﬁglfg{n;]’lgtg 59? 8]‘0&101%8191%6 S‘% %1139 She ?1de fo %sesﬂ'g |c§1tn§no?1%pﬁéeg §n the

Ron- pep fpoun e terned
pharmacelﬁﬁ@il ligusty AB hbs-peptide dr@mmtldpmpames esilogduaic Hmse of the

Adv. es. 15:29 19(? : Veber and E er TINS
templatppeptidp. @EWG)’PGS&?f@OE‘PSH ddcgqompoung ar ‘{:ﬁ’gﬂi Imejieg™ or
"peptldc%lélﬁeaés" @:ﬁh&{&@ﬁ € cﬂcﬁ{;{%‘gf&t e ?1@%5?" \bébef ﬁi@Fl@ﬂﬁl@Qer TINS p.

structural Yy simlar to
392 (1984)¢ b@PBviriseabl. . Medf Okenp 8011288 £1983Y, Vldeclmg@dnwrp@la@ddi@@m by

e B RS 0 SR
may be ﬁ%éﬁ' th %rro&uQe 4n %ﬁo Fx’/gl'eﬁmr%héﬁﬁ%@ Eﬂe%beﬁhe 6r ?roﬁhﬁ@étid&f&t de

a biol"ogl cal phar macol ogi cal acti vi
Generalby tpepiadominregicn arersimetu@kytsmléarl tp ﬁlpalgvégr@ pel ygﬁ'@nd,e)[ye a

polypegrggiﬁ lgqaagc qulgﬁléx?og%aq 81%11%%5@“ ed1 {J:ﬁg]sgt Qﬁ }%Hg H%H%r more peptide

1y 615 4 T0AAE sclec@aqrn the SochRiRting oinds.; -
111ﬂ<ages(:§g;mgi|[y é‘ﬂe r%@tlc cgn be either e%dlﬁrely ¢ (@{ b and

CHZNH;-y A28 eCHAGHDratCaCHa (ris @gﬂé@%f

hi t
o251 Tt aft P oh <Rty s %Sé“ﬂ? o L5
of aminb@ide] é¥elsl £chimbridhfdedultcsippatlyaiaturanyepside amhncodcldwndrpai’tly

am no acid conservative substitutions as | on%, as sg P i
non-natute gnalogﬂ ofmaing |agids o heBYME RGN0 BFQTHOLRS A ol natura
amino q;cbcfe ' 15'6 sci}bsﬁﬁfﬁﬂflﬁ sqgﬁi%gsr su@ﬁ'éiflﬁls E&hon@aﬁb 'E_%tdoi:: s&)@ﬁntlally

mmd¢c

alter th%@ﬂ@g strt’ftﬂﬁre%dlm laetivigy. A rmﬂnettc czm'rfmwxampb remig thh binding
the scope of the invention if it, is ca

of SDFrlnm IbTACrtg XGRS Eprerample, agtimefie ;9015?0%%1%4“%@6 scope
of the {2 if n | aﬁ ci%abl'eb‘%? 61%?; gﬁh@fe%lﬁgﬂﬁ ARV YPEPtuhEgon of CCX-

enco

[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
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i mmunogl obul i n gene or i munogl obul in genes, or
fragments thereof, which specifically bind and

WO ewsgn72e an anal yte (antigen). The recogni zeRCT/US2004/034807
i mmunogl obul i n genes includ® the9 kappa, |anbda,

al pha, ganma, delta, silon and u constant re? ﬁ th
kappa, lagahviesalphs gaima, delta, ﬁ@lﬁ*ﬁrﬂiﬂéaﬂl} FRRSITBLTCEINM SoRCS, &Y VAL PR 1°

ieitherk
o RGPS Y315 R, R S 0 @ e
lambda. Weavé}ichiias adeldssified s gqﬁﬁmlapmu, alpha; delita ot epsilodefhich in ABD

I mmunogl obul i n cl asses | gE,
define thegmpuwoglpbpin clp %SQT & %ﬁk\églﬁﬁa %;W ?JPFL%%@ @?Sgs‘f}}vef?’
(anti Se)fy)Ar?&E %urﬂﬂl'o%lo%ﬁﬁﬂ?(dnﬁﬁ&ﬁ struét@idl ahil@bmprises a
Each ramer | nposed of two identical pairs of

tetramap @Jaylﬁ) &Man‘xdelsa:lwmpnmd efdvio 1¢a1txcahmms @é pelypeptideqhgins, each pair

having O‘pﬁ ﬁgﬁ iﬁ?’ﬁPh%%ﬁg} arégc&nﬁ: 51% 3)( c& ?ibo Q§B&§H{D§bl § rl\z IPgrrmnus

of each aIalrf"ﬁ’&ers %anﬁ‘tﬁe £bofin SHLBUATOONS 1@0'06 $nadé atﬁﬁfol alc}ds pnmanly
responsi ble for anti %en recognition. The te

responsmm’ﬁoﬂhnhtﬁgehquhgm@hal . @w_rpisyﬁﬂab)gﬂ1gbmh@1q{éfag9n@ﬁ§qule heavy

r ef chai ns
chain (\;ﬁ@g%grcﬁoltg%sle;‘gh{ e&?ﬁifg@% %?(1?%1 e.g., as intact
' mmn[‘?;@l ObAh iRl dRlex RS, ? nw'ihﬁbt 1ﬂfm1\n®|glob®ha$ acdser ingtokr of
fragnents produced gg estion wth vari

well chﬁﬁ?@nzgéj@gr;lemlpgodm bg;@kg%qlqp wg]é nglq}lsdqeaéia(ssgs ahhus, for
|
example, R8P H%éssq% t%bh)%ﬁ% EBW ‘gw%‘?su dﬁ ideE o es iR thd18nfé RGfon to

uce Fab whi ch i tsel f
produce' a)',l 4 @her shﬂamwhmh fieelf isca Ight @hain oihéd weVip€ind by Bhdisulfide

o et g SASCGE Ut pEEC om0 b8 gk
hinge re%?quv ﬁ{e%bgf%o{lpﬁ’c&%ﬁ@ﬂgbﬂ c{ﬁ%@r ik $h Blb' FRAoMEeF ONRY Fab! A®nomer

ssenti‘al an Fab with part of the

is essentihlngsn Fagwih pls eEthePdnge r(sﬁdn)(sdéuhajzé B Eundqmqtd|lmwnology,

Third E&R}Hlﬁ%%\%n&:rg%nﬁi Sg})g gé}l e Vélao %%h% frsgm%]ﬁts\&a de%%d in
terms offhg g%e!sﬁ?&h of %ﬁﬁtabf‘éxﬁﬁbdﬁ e R@ ANl v@iﬂ%p@fecﬁlkd thht shch fragments

appreciate that such fragnents may be synthesjzed de
may be spvhesiictiermord eithear ahempicaHy byb)a tmllznzg rRyombEwRbPRENt  DNA

t ho Thy e,term
methodfDig] AN e CRUBEES 3RS PO Poanr L8 4R EPey fragments
either pﬂfdﬁgé@ﬁﬂﬂﬁh&ﬁﬁcaﬁi@ﬁ'&f wddld zﬁﬂlb@ﬂley\bﬂﬂhes@swuib@ﬁb@ de abvo using
hose synthesi zed de novo using reconbi nant DNA
recombnmnh]awi mgtheéolpsleg (e.g-ssingleshaindiviy Fv). [37]
" Humra ant i.bogdi
ant ol e ERY SR lerkdpd AL AL AZN B2 inding

site thaf #s @ibsdhtialluB@Edoksth laf ifhembgloblin ﬂomm&mcmplann:mssmmds and the
t he remai ni ng i nmunogl obul i n st£ucture f the nol e uIe

remamlbag@amnpglﬁbwfést@tcﬂué pfithe melgews bassq &E% e SFUgIFy,
sequencemflr'l'fﬂ}&a%b nnﬂﬁogm%hﬁlgfﬁ@%fﬁﬁgﬁ Bidla ST d X{Egyn BRfth&e

conplete®vari a ins nst ant
compleBtOvEaBE: ddinaiiy fisddnnte oonstmtrdomains by ouly s mmpln@entanty

regions (CDRs) raf({aed ont o ag@rorlateframe
determingng rs&ions (CPRE sraftecheite 2BRHEM ogEreemi R Sariplle

domain¥PXnfEnYihdlng YRS Rfy BRIk ks J?ch%‘ﬁed)&y SR & rAdHchid€ héld

substitutions, e.g., modified to resemble human immunoglobulin more closely. Some forms

of humanized antibodies preserve all CDR sequences (for example, a humanized mouse

antibody which contains all six CDRs from the mouse antibodies). Other forms of humanized
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substitutions, e.g., nodified to resenbl e human

i mmunogl obulin nore closely. Sone forns of hunmani zed
wapnishodbes preserve all CDR sequences (for exeampUe2008034807

humani zed nouse anti body whioch contains all six CDRs

fromthe nouse _anti bodies). O her for of ., humani zed1Q

antibodiesrhave 9Be E5MRER/EDBA 6015 trR threaing, (iR Which preradisred with
) which are altered vvlth respect to the
reSpec’[t{))%?nré*M%n lﬁ%d? . [38] The phrase "specifically (or

s el edB8v el’lgh)e pﬂzrasd Sspteoifimally (drisbledtyvel prbifidyte ainfantibddyy or
) (or sel ve)01 I nmunar eact | ve WIIE? when referrin d
specifically éorpﬁe Hysly 9agEve b e rRg TRFOFIL L ReBHIe,
refers to Wlﬁ{iné ?eagﬁcgrﬂvﬂicﬁ‘?é &é{é‘mﬁﬁatwé%f RhEpetine Bf‘ the ‘?ot@fnCih e
in the presence of a heterogeneous popul ati
presencepuiGt leters gmdumdpatatlbn of pryiteins arkhetber hipldgicsd & hu:g rulatl@d

o TAROSS B SNTLL 005 L heSBERLLL 0, 1 Bl 5% B an

do not bﬁﬂdgﬁ Iafsimmﬁm&% té Bthef hidteify HeQnPH RE SHBpTe. ISBechﬂ@ binding
Specific binding to an anti body under such :

anpl e
to an an‘fdmdd’l Lmndmchagndl@m m@/ reruian e patihedy ithat i3 seleséddelor del
1& aﬁ)rgtrem haying an

cificit [
specificipf for i@ F e ot BB ApibiLr i 8h Skl ariflinash
amino a@ilisBQue6é hodaeLIBNasy @Tﬁ@ﬁ@l@n@c}lecﬁf&s of th%hﬁventlon can be selected
ol ynucl eotides of the invention can be selected to

to obtangmtﬁwﬁlea ApqoHEsally imByyaerepetivel with thehpiietsin ard netavifh ether
protems,p%ﬁ%g tpfrog ﬁ‘lﬁk&v h aﬁbtq{sa,nwé%'g:’ %&Sﬁls Bf QL& '86‘9’ g5HC 9%0 &% or 99%

prot eins at b 825t
identical30BEQ@AYN@BY0varRdPof 1dﬁlﬂlﬂo@&daytfm1%@nhﬁb&lﬁ)séﬂ toAelect
vari ety of inmmunoassay .formats be used to

antibodigssnepigigaky u%ra@eqrﬁfr%lap gy AU IETY rteﬁalapféeéﬁﬁit-phase
ELISA 1Hﬂﬁﬁﬂo%y§ 55@%}@ iibts, f? E)rfl%{ﬁﬁslgﬁgﬁ)chéﬂllsﬂ %h% to select

I nunoas éys stern or 1 nmunohi st o em st
monoclanbantibotlien specificabiy immuseteectivermitioe bouteih. Sed, |Hamhbmemd Lane

Ancibod e bapcrgtery Mkt P Bosing FRopeB g Ee gy BrdFe peg
descnp‘u%ﬁrdf Renfuabety fowhhis GAd b@tﬂﬁhoﬂ\fhﬁt]e%ﬁ 8 us& toRletermine specific

description of inmunoassa ormats and conditions that
immunoreativigy. u"s‘micallor, alepestiiv oreseép@ } feietidnmmbiiesy a8 desst Wcaythe

i f | b
backeroygRy gt pafle REFDatS SpRANE Rofe fial T IS T s Mpgrtga™
typi qab| v AoTigarddh@éfetsqo bR Qgéit@8., Bpckp 1|5ﬁ&%d)r o&1€e9}no@ecu1e

"ligand” refers to an agent, e.g., a polypeptide or
capable of biadingdp e cheraokisa preppter. of b| nding to a chenokine

recerfl: AfMleaSidis ot BELR Uy pi B0 (EYBRIANRL rRLALS s o

I ne recep O an age

an agenﬁth@t Hh& o Khd’lﬂlefrﬁxkﬁﬁtr%epmrhﬁﬂﬁa higglmﬂ&ﬁfy MiHigh affidigh refers to
finity" refers to an affinity sufficient to induce a

an afﬂmfﬁh%l’ffﬁﬁ‘@l%‘l tgdnduse @yhﬁ%maéomcaﬂ%g@@m TeSRORFS, .8 theabtlity ig
si gmﬁcaﬁaﬂg%bglﬁ e{e' tﬁ?ﬂhh}g‘g %&qﬂpaeﬁ(ﬁmfa? é"lg%a}%ttg a %h&ﬂ&lﬁﬁg{eceptor at

toac | ne rec
pharmaq@hawmaeletramabhqentrehma(atg @b oareshtrfione ﬂtSNé(I‘&hé{.]l gboat 107 M.)

concentrations |lower than a out 10 5
See, .8 ERXAPIE 11A04FagHP gurems, X %ﬁtﬁ/lhg?@a? fiityiihbind to a
chemokite3bbepid Wit ah attihity BleBtdr ind 07 M, and sometimes greater than 10”7 M,
or 10® M. An agent that fails to compete for binding with a natural receptor ligand when the

l.
D=0

d

agent is in a concentrations lower than 10 M will be considered to “not bind” for the

purposes of the invention.
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chenoki ne receptor with an affinity greater than 6M
and sonetines greater than 7M or 8M An agent that

WO 2005044702 conpet e for binding with a natural rBCEPS®™N4/034807
| i gand when the agent is inlla concentrati ons | ower

than 4Mw || be consi. der not _bi for the
pur polddk ofhe tgem H‘@/‘éﬁ?laﬁ)‘srgﬂ QOA uﬂq?élg?& 1 ficl ei ¢

deoxynl?]ocﬂugleoﬁ es cﬁﬂ%ﬁtﬂcﬁé&ﬁfeb g ?6l§ﬁ1‘éfssth&@of in either single- or double-

eoxyr i bonuc I'des or ribonucleotides and pol yners
stranded ibme @fnléess spedmmllysl.mmgddethedcmdmrremsea nueldicfagidsmcontaining

known salagbRe OBl RBRckitr WeR Bovsimiaf BEUES Iraar e dre
referenc'é %EERI A and e %t&b%ﬁge@mm thadnebkidian to PAOREY ocasTiAg

reference nucleic acid and are netabolized in a

fnucleotlﬂasn rénless othéraviset ivdicatediraaparicudarawicleingyih srquete drosimplicitly

L L N e
and congﬂl}&héﬁtﬁqr B! & \Ilél%ﬁﬁé séqucice expligRIyEnditsted. Oﬂpemﬁcally,

bstitutions) and conpl enentary sequences as well as
degeneraha@odgq a@s@taut@np friay e laghibyrdi byageagratisg sequeness| i ywhich the third

L

deoxynfb@ﬁle Q&sidids ¢RI LE ANk dlEic aﬁcla) Rex0 95681 6199&}; Qtitsukhedal., J.
m xed- base and/ or deoxyi no g reS| ues ‘&B%" I

Biol. Clon 260, 2608,2008 €1 R8N AAACH01 & B LD GoRO TeRt e

Probes ggbl-%%ggg%ﬁ) &ggso R ficR4 aﬁ?lszlg% nftér%ﬁé:ﬂgealﬁgi%lﬁ;ag%i@'c]ﬁﬁA

|n| et Pr obes
and mR&A ¢n&@ed b994ehe. The term nucl eic ac:| d i s used
[ nterchangeabl y Wi th gene, ,GDNA, r;cRNA e,ncoded by a
gene. ‘[242] Thgderms, Rel Y%?Rﬂdﬁ QFP%@ d SRIOHG I o aTe Yied
1ntercha1fére9cflg inBreir oereﬂf &a ot gc&ﬁlre{; HPNARA M fRaEedsD THe téxﬁ{s%plyoto

mer o am no id residues. Theterrrsaﬁ)

amino avid pndymersdnpdhgmmesorlmomﬁannm anié residueos an amifigs a%ﬂn@lcal
|due|s rtificial .chem.cal .

mimet G  EErSRaRHIGE REPAE S THBE PR G o el gopurtine

amino £3d pOyRRIR! doh-1REEMIY bdttrrdil A0indGLid fodirierer Asapetl herein, the
non-naturally occurring amno acid pol%/mars As_used

terms eheorapass amin 20id hainsmfany denstha inoheding full lenghhpsoteins gy,
ncI udi ng .f ul. t
antigeng g % Apip AP rehide Ykl Y <BlllBnflenfi bonds
by coyadjentThRegki tenihonda” rdféilo Aixardllgroreireinand ayithktic
refers to naturally occurring. and synthetic am no
amino apidsies wall anemincaciGinales A6l dEMLIGE BIBRHC trfancd*&ndn a

mannergs]' mlfjléulaii%lsthé Hﬁhrafll&%%%ﬁrgﬁg h%m?o z{%ﬁwq{ﬁ\%t al o@éurhﬁ Efﬁﬁlo acids are

y occurrin [Ty oc urring
those eAcide@ bgthelgerrtie codw aeweh aothede hl’yllttohmd}dhaﬂare:latﬁm dedifasl, e.g.,

wel | as those am no aci ds are I er no
hydroxapigline, g ArbRRpEIAmHe, 20 & ph ey i A B0 AgHhgnalogs refers to
compo%&qg%tﬁgéﬁtaﬁﬁh asit ﬁ rﬁ'ﬁhldstl%@ﬁﬁé’gssa hahang otzéhmng amino acid,

e sane basic chem cal strucCture
i.e.,an aﬁ:aﬂoomathatrlabbgmdm athydiazgn,antanieoxyt gnbup; areammargrmar, pothan R

group, g%a}:h@h&s%n gg}h%lcgw? %{h?(%nne su?fom e, meﬁuo ne m%thy?sulfomum
Such analogs have modified R groups (e.g., norleucine) or modified peptide backbones, but
retain the same basic chemical structure as a naturally occurring amino acid. “Amino acid
mimetics” refers to chemical compounds that have a structure that is different from the
general chemical structure of an amino acid, but that functions in a manner similar to a

naturally occurring amino acid.
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group, e.g., honoserine, norleucine, nethionine

sul foxi de, nethionine nmethyl sulfonium Such anal ogs
whaws/omooi fi ed R groups (e.g., norleucine) or pordUfioedo34807

pepti de backbones, but retali2n the sane basic cheni cal

structure as anaturall occurring.amng acjd. "Am no
261 o et Ao Fadsnay boredE to perein s Bup dha e ts
e o T

Blochexﬁlwmmﬁaa:lamreaccmmmrons Nvicleatidesp likewiae,unay berefieroadrte bpigheir

am no aC|d [44] Am no acids may be referred to
commoplgagseRtashs yer oSt commonly known three |etter
synbo(jg or«% WnskREH PG rﬁo%ﬁﬁe%rvmwhﬁpueewmmﬂﬁﬂo Btd and
the | B BI oche cal Nonencl at'ure Comm ssi on.
nucleic Ntldlsapiencias With kespect o pmuyulblenucréeﬂe p¢id dequUenpss, fopapervatively

C omTDnI , ed si er cod
modlﬁed@aﬂgtg§ qr§, tg;l “qu%ac qlsat:h]ata%cgge g%giiléai %1 ?sse%‘uatllﬁ identical
amino 4 é?:@lué’iﬁ:bg o@%ef&ﬁb alifleRGLH @REHENEREde W dtiinbesiieeludme, to
particul ar nucleic acid sequences, "conservatively
essentiafiyddénitieal sequénges. sBeqagseafdhe @e&eh@i@éy pf ke geretiggods, atrﬂlé‘?ber of
ode identi [ 8556 nt | I
e SR50SFSE P RhafLoFRRRA B, EASRLERL RIS, coc

GCG aGaU APerrolé (HReMIAA a€id alapirRs Sk, kv atyipdsitibh edlere an alanine
sequences. Because of the de‘generacy of the genetjc

is specifiodiby agodenifes cogpn e be pléered forpny e s ruEespFdingrRIgHL
desrt 4 Sl BPEIE Do GlpoRPARE ychibcfeRransy Ein CREsien

variationb,” Se¢lyarp 08¢ bpitswiieoseantiatigmobficdvatons. i Bderp yuczlelc acid
codon t he codon can be al ter

d t.
soquenchorel e OGS ORBYRRUE FbR ACTH DRoters PosHiingisphyriation of
the nucfEflS ?c(il(? doRebLY RERGHf %co%dﬁg (e AR BB krfla HA1EiBlaERNEXRPEAUG,

t vari ations hi ch are one species of
which i§ Ofthﬁdrﬂyttha/@ﬂy coduhi for extthiening and &G, Bvldely ismrdinerily the paly

codon 5 43P PHGED SuB Py ML PSS  amenay PR pol R
Accord@%g%ec'aal &fenf valg‘ﬂﬁm%ff aSiiblelc adid WhicB eA&stes @ ﬁbh@t‘pt@c&ﬁh implicit in

In a nucleic acid (except AUG whic
each descrdbedaseiphgnee.he only codon for net hioni ne, and TGG

o e gt o G 3ihe ot SeRhees SO ARl B8 SRRk i68idua
substmmHn‘é‘ CdHliRionb\6F M ORI t¥ 2 rRdIett ®id, ?epudeapol&pepimepcﬁr otein

nucl ei ¢ aci d which encodes a polypeptide js inplicit |,
sequengewhithlalidessaddsive delstag aesingle apwgacisoriasmali prsceataeg of amino

acids i E%&l (f?? sgié]e%cgfa Z‘kc:ohge&ﬂt \Jey&ﬁ&?lﬁgﬂ %&W&hbﬁ(ihéf hie@ton

! tions or nucl ei ¢
results & thé subRiticieof aQinYiRE pEit Gth DchepticdlB smnﬂmopmmo ecuhi ch

alters, adds or deletes a single amno acid or a .
Conserwemmlbat@@hm tables pEovding uncHondly Wmilaiaming agids HE%W?E@%"WH n

the art, é‘gcri} cfo%l‘sf t!ﬁ e;y m'ngP{ed' &ﬂm‘ﬁé‘ blARGbadiBRS aﬁcf'&’o %tte%ﬁﬁﬁé on

fon of an amno acid with a
polym&PRIE V@ﬂbhty iatepdplecies homologs aind all€enskihe atviention.

Z umbrs1 g' [fqtzj]t hgnfﬁtgﬁihgﬁ}gp‘?&&\élﬁ%‘%% ea&ngc}nltzgrq %.Hl (o) gclﬁn tklatrare

conservative substitutions for one another:
1) Alanine (A), Glycine (G);

2) Aspartic acid (D), Glutamic acid (E);
3) Asparagine (N), Glutamine (Q);

4) | Arginine (R), Lysine (K);
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the art. Such conservatively nodified variants are in
addition to and do not exclude pol ynorphic variants,

w0 niososperi es honol ogs, and all el es of the i nvRCI/U8004/034807
[47] The follow ng eight gridups each contain amni no
acids that are conservative substitutions for one

5)  Taoloudies (D), Iﬁuﬁnaﬂphéde(tmpmng( Wi WliedV); 2) Aspartic acid

) G ut
o R Tk 1 S
7 S&iﬁ@l(sl)?Thtemeu‘hlaﬁdl ne (M, Valine (V); 6)

Phenyl al ani ne (F) r osi ne Trypt oph 7
8)  Gteipe Q)sMethmm% e (T); é:% 8)”&;3?& ﬁg é\cg )

g, e.g., Creighton, Proteins
(see, e. g?/% i&%?) szg%ﬁw er c)gnt age of sequence identity" is
det er @Bhed Peycentagp af segencwdidepity’ hmdegcnameglbwompanng two
sequences over a conpari.son w.ndow, whefei
optimalpgneshseGRencRE O S A B0 HEONo RIREY 7 pplgior he
polynuc?e%'ﬁ'ﬁé‘ &4 ﬁbe"i‘h RO IR s6 8 FRRdowemagl dbinbASsadditiciglog deletions (i.e.,
aps) as conpared to the reference sequence
gaps) as{ avhipareddo dise refirenverspqianee ik dorssnod comBTiE 3 s{op deletions)

S TR L

number® pBeti&hs dt kk%élﬂﬁ@ idemfibalfiucle® &idkdsd ob aﬁlﬁlom’cuhrﬁsrdue acdéutls in
residue occurs in both sequences tg yield the nu@gr hed
che

both seq:fencﬂttcbr@éﬁ@G@Umb@hgfméichﬁbp?ﬁgthqﬁemﬁlﬁlmge ey

|
posii R bt A AT s B RSy BOS 8n  piig re
result by Q0¥ tcﬁh@ldtth@p@eérﬁﬁgﬁ Rq@dncs &Ruﬁtyce [ dent | ty [49] The

erns "identi cal ercent identity,,
cont eld9] of Thowsrnp “’ri’ﬁ?l Aue @F%enég':aﬁ%n% ”Bgfeﬁ? f gEtwo or

more nuscu%§I g%gg ﬁr Al lﬁﬁiﬁlgé qgl\éﬁ% 2 e fREE twE SURBEERq@nces or subsequences

sanme or have a specified

that arcflé @ @daveh spfmlﬁmi percahtagesif dudwo anid rastlues o m@éeomﬁm that are
are the s

the sampig.. G6gdD5 St s OBBOREIB O o Pt B bR R0t ety
over a sfpﬁ&!ﬁgﬁ]r gﬁ% Lo tﬁé"é?lti?@tnbl"yﬁe&ﬂle ¥ofRht o repsmeaarm @fthe extra-

I nv ’or the extracel lular domai ns of the

ceuularmmlmqmmfl ; fthkepolype_pltlkies ofthe nnvemhl))n) wihsh comnpre ead ghgned for
al i gne r maxi i
i QPR ES B T AS R 4B Pl SR B
using oh@6f ﬁle 'f&mwuﬁg &@@ﬁ@éﬂ@&nﬁ@i@@@ﬂgﬁﬁﬁmﬁl @Oyirh&al slignbyent and

manual al i and visual inspection. Such seguences
visual 1as1:@ct1¢re S |sc!q1tea10@eare hepsseishio bal pybsiantially ientioal. T Ts

deﬁmtlglé ahg ﬁ%tjgr%r%bg{es%ﬁ‘g:] {:rﬁer:n oﬁ 2 té% cﬁlgm Q?Ft{b%laﬂ{l the Icf%ﬁﬁty exists

over a region that is at least about 50 nucleotides in length, or more preferably over a region

S’

that is 100 to 500 or 1000 or more nucleotides in length.

[50] The term “similarity,” or percent “similarity,” in the context of two or
more polypeptide sequences, refer to two or more sequences or subsequences that have a
specified percentage of amino acid residues that are either the same or similar as defined in
the 8 conservative amino acid substitutions defined above (i.e., 60%, optionally 65%, 70%,
75%, 80%, 85%, 90%, 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
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over a region that is at |east about 50 nucleotides in
| ength, or nore preferably over a region that is 100
W 2005094762 1000 or nore nucl eoti des in Iength.P¢E{0$20?Fhes4807
term"simlarity," or perce1|4t "simlarity," in the
context of two or nore p ptide sequences, ref?
des1gna1bd/megwn ammeasgmsiu@mgwe @J@H@Yxmﬁ?é@fl‘:ﬁ SPMRARSONA gonthms or
rcen t “
by man%‘f Fﬁ rﬁ @B(im%a s?f’tm Zérﬂcggeﬁfe@ agéhféﬂ%ﬁld 198k “&ltRtantially
similar.® Qﬂﬁﬁ)ﬁl‘dﬁ‘& {6 idetifOexadts v s gibh tiat dsnet 1ebst abwdS@bmm acids in
., 60% optionally 65% 70% 750/ 80Y% 85‘{ q9
length, mm%%rsfewblymveé@é@g@ thabisiat {eagt arbégﬁ 5,200 gk 10X ‘98"“"
@gueg hof a polynucleotide, e.g., of the entire
amino ag B8e sequences of the invention such as
CCX- Qﬁ? ( BorGsequenk)cdpai3od) typicallin en@xetqueme@lctsms arreference
domai ns of the pol ypepti des the.invention,

sequenceoippehich teéhsfqamcswe CPBWalfFéxu G Ehe %%%B%“&?@@P&%?n a
algorithfiy %?Qﬁ(fﬁ@er%c% (‘f(}en fslﬁ‘e destanaletongiit @ sudSediRASLEREdinates
using one o OW Ng sequence conparison

are des@hzged iif hewsssary, byd sm;neuaie aégorglmmnogram@amrgqjms are designated.
AT I E TR R TN T ——

sequenc%)%oggﬁng&ﬁl @ntﬁﬁ&h@ﬁ‘ cd18@htel &e%ierdeﬁﬁﬁqu@&@ U&erﬁﬁeﬁfﬂr ke test
% or nore preferably over arelonthat
sequendes relbtivestaghe wﬁ@mce:se@uqnce 3reedorn the Poogsam PaFaEL

aci ds ngt h 51]. Far _sequen
Cyp olilly Endobiglidibeindons G480 fu %‘éﬁ?‘éﬁc@g%&afgﬁce fos
segmenﬁ: 8f HYW &t 1988 nEABIT 66 dioas foviia sadleciol dronithierzgoup consisting

sequence conparison algorith test and reference
of, e.g.sefplidrugsh smn@rﬂrér@@ 2ie 60(&21?9%1%@ ebow 200 eRf AbREE1 00 to about
coor di nat es ce
150 amgo agt St(ﬁrﬂuﬁlre eégn‘?%}é“?dg‘?r&e gr %ﬂcgr e es‘%%{ treé%tB%D%; aul B
sequendt @Hhéi H&Iﬂ@ﬁlﬁﬁ@éreif Soltednohepostichs after ﬂiettwo rseque'mees are optlmally
paranmeters can be designated. The, se
ahgnedaﬂ\g@thpdwﬁ aligamentnisgruaness fon éOIBB%g@H %13

Optlma]l ahgnm ot éﬂt%? sd %%née@ ?oﬂ%?ﬁgegﬁ ggﬂﬂwe CfSconBh@td, . tH?y thQ focal

nce se uence pr ogram par aneters.
homoldgS2ligdithm@nsariitsmd Watetnm (1946) ddedphkbith,2:45%s, byts

homolde g SRRl PR A5 AP ol 4. b
the seafc%’l@%g}ﬂlﬂ% o;Pﬁmaﬂagd 8f PeRsdriddd 1igReh (1988 PRAC ¥apt. AdudnS20USA

to about 200, or about 100 to about
85:244456y mmmmemddmpbmmtmlloamof fhess dlgorithing IGGAPSBESEEI% FAa3TA,

b
and TEYSTAO L g Joiseohs e SRE SaPy B AR, Soadills AR G, 575
Sc1enc? Pl MRl didonaWIfRedy n%h@loﬂﬁnﬁfenﬁdﬂd%mﬂ Ins@éc‘u&ﬁ ‘(ué@,né: £ Ausubel

conparison are wel | -known in the art. Opti mal
et al., @zlmrgmn%ntocolfs in Mpleonbe Liblogy ékﬂ%éﬂpﬁéme@% be

TS ol o e O SN s

sequen%@ ﬁleﬂﬁf?ﬂlﬁ%q@nbg Eﬂ’fﬁﬁhty’ﬂh@@m BDASQT anﬁlﬁd‘kmm eagmhthms which

h°(1970) J. 443, by th h f
are dessrined B Al hibarinb (LT Plte, 4eds B4t 25133020 S0Be Bl & ol

(1990)'36‘5\/101 Bi f %?5 4(%‘5j 416J§Aspect1vely Software for performing BLAST analyses is
publicly available through the National Center for Biotechnology Information

1n he

(http://www.ncbinlm.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
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85: 2444, by conputerized inplenmentati ons of these

al gorithns (GAP, BESTFIT, FASTA, and TFASTA in the
woe®sonsdn Cenetics Software Package Genet i cSPAOIR2DEL034807

G oup, 575 Science Dr., MadiSson, or by manua

IR o - T g o onpgﬁ Q}S D HOpd R sectt
threshold ERF 'EIFQMI ) 5 Jlréjs] THERe ﬁﬁ@ﬂﬁﬂeﬁgh@f)rh@ﬂd 8@ hitd at Bels kst

e for determning percent sequence identity and
initiating e@m&m ¢ Shdridnzes H&Psaccmt&lm,g BieasTThawoRL igTare CUGH ed in both

orit whi ¢ crl be t
directioqirons o seaueBe i Al B 35 ey atay sMENBEN Rep & caflpe goreased.
904 calculMah ﬁr% @ol&tﬂi@%ec[ﬁﬂegcesr gfeRREdhotek W (reward
Cwmub@&?“&é%e %grc%er g?ﬁ ngr%LAST analyses is publicly
score foae phir afmatdhingxesidussh alweys > @ and Se@eraltyr sgpre for mismatching

residues, H]tv%a%g %W}Y]%{Ho?ﬁ% { Iqﬁ@n&gs /a)scoq.tllﬁ %1atr1[x is us?dhto calculate the

cumulati\févs‘%l‘ée %}d‘téﬂsﬁfn dfARMNvbidHifRGn Badhhdiseetion ag I&&q@ ehee: thal rs
(HSPs) by identifying short words of length Win

cmulawgnmqm@fallmff@w te quraityhatiEmm g rr@étm%w-d@e Value; the
It h
cumia il SV A5 g RSl P LABE

scoring %%lic?feraﬁig}]ﬁl@?t@s?ﬁthe eﬁth)ﬁ}hﬁhexf feqoehcats rbaslmdr é.“ hie BIeAS$ID higorithm
schul et a

Th t hb
parameumrw, i) ans X cletcmpingdbe gemléwﬂ? and IFRSFIFFI:? t gt {Hg’efdf?%STN
program 91%5 eé(}%:d% g@{%‘é‘é&? LW ok REMh1t TQ%/OME ‘WZ off F an expectatlon

rections a ong eac uence for as
(BE) or 1f)§lM—6$Nt=h©amimﬂ>rﬁpansen af bgghserandss <For emimracixbsequences, the

BLASTR Ripgam 16" Soduieniscsr o et anen PP R ar e Do e
BLOSUZMSZ ?(id?ﬁ mAfix (LSRG SR TSRO A198BY Broz. Bhianel. Sci. US4

ty-score for m smat chi ng resi dues; always < 0).
89:109 F) mligmherds 68) of e qxmntibion (B) ofdds M, M4 aed iacoppatisqryof both
cal cul ate the cunul ati ve score. Extension of the word
strands.hi t s jn each direction are halted when: the cumul ative

al i gnpeft 5eeBe At Aisodhin Ao pdteorfid arttdtishicaX ahal9sts bf ﬁae
maxi mum achi eved val ue; the cumul ative score goes

similarigyelpeswoen tyed @@uema@é (seo aneKadiagndAdiscod (5993 Ke0e W%Aéad Sci.

st L1 I B PRSP T  e

smallesPSira pRLABEItY(P(K)), aichproeides axi indicatien s£ths iptabebiligy Byndrhich a
speed of the alignment. The BLASTN program (for

match hetregeadwioguickratide Aranino gsidsequenges ‘ﬁﬁllﬂflé’c%}“\hyr%“r?gtﬁ‘?r
examplg Vgnucflelc a@iﬁ 1?&@1%@%&&1’ sﬂﬁﬂ%% Eéfefle(i)lce M:q%en f the@RB118st sum

conpar i $on or am not aci d sequences,
probabillifeinBl Ao of a;mtm ascléis acidftatid iefaenvemableivgicid isflesd than

about O 1S PLeSRab BAPRSMFPrADaRED Pl PR GRIS. PG s Lrarydpit 0.001.
Acad. t[%:]L ﬁ?sat#&?%é@ o ﬂlﬂ[gi'@{lk?l& (ﬁkn&;s o? Bolypeptides are

expectati on a conparison of
substankiatly idehtieal dsthaf thé polfpeptileABTodedduyrthe finst ahdloicpeidior ms a

stafigtical anal e.simlarit. t
immunglogisally exosy wagv Wﬁﬁ’ tyaglipodiSsRipeRretli e %@é@@lﬁg%wded by
the secORf hucledC 8éd, a3Wescribed 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
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USA 90:5873-5787). One neasure of simlarity provided
by the BLAST algorithmis the smallest sum probability
W@ B{oBpI479mhi ch provi des an indication of the PCT/US2004/034807

probability by which a matclé between two nucl eotide or

am no acid sequences.woul d occur by chance. For
SequengeS 1 F@’Sta&“ﬁﬁ@ F‘Eﬁ“@ aié%“@laﬁ 'ge SRS PHBieEFaRibsused toranplify the
sequenc€f erence sequence if the smallest sumprobability in

a conparison of the test nucleic acid to the reference

nucl e| [86kci'Modulatersd of REX-GER2 acfiviy armrsed 0] Efc&tt@bio)tecules

that 1ncg§a§% or ecgﬁﬁse?[’tg)é I%%Z F%Hutggi[ln% {)ef q.plggflcilp es gtps&

moleci@AdeRIRE Ringhnh it Md % HsEays YBStERLERRD i
i s that thelgglypeptlde encgdgg gitthe flrst“ﬂﬁ%fnlﬁgﬁmulg

COX-(deRy astavifyrasnbsiivgpesad o6 choentactiag tha/@Cm-@Kthrpelypepude with
ntid d

on agofilh hPO, G550t PEE B ARkl G OROEKRER R SRRt reter o

molecypes! thiteipdreate activity pf CaKF-GKRAb Hganistsairé MgdnBeimbi, 63!, bi @,

second pol ypeptide, for exanple, where the two
stimulate, dacrepse, Qpeps %%tlvé"ﬁb @th@@ﬁh@w@@ﬁl%logumﬂﬁm pi emeegulate the

tivit r
i SRR, SRR ST SRS B P RIERE Sy
CCX-GHR2 hgmudnmﬂlsmdnduldm@ ah®sraall moddcik abl AekRFibed herein.
ondi ti.ons,. as descri bed bel ow. Yet another

S T oo 39 afolociules dvs idbid Lot KaDetviry, 0.8,
by bloo‘kﬂigﬂilﬁ‘&ih% af lag/orh§§ E\Ic'h%@ll TAC BPS‘EFHF%?QE%QE lrlfagfargfz nt§ ?ﬂjaft e.g.

be used to anplify the sequence
bind togxtigkror tatally\blaok Sanmlaﬁ@eddetcoeasefpmveht) defaly ectivtion] Mastivate,

cr.eas tivity directly or
desenmh%% rgggp %ﬁ et}hecgfcﬁﬁgc of ﬁggﬁc ecul es identified
usi ng [58] VINIdS(ﬁllzﬂBﬁ; ihéludd dRnRIRAYSgf Ql"ter%n%ggmg JrERe

or signaling. CCX-CKR2 activity can be 1ncrease

CKR2 with: profsinsdhstihind aﬁgawmbmepwtwemlwmg@mtms

couplec?&gé;dtéltgl(@a% 2:11?11% SES, re mgwc(?% 18@3%3 lpygrﬁg%g gersions

of nahmﬁ%ovcﬁmmg fch@ﬁéﬂtlﬁ‘&%eptéﬂﬁg’drﬁb .8l WitAdRBle8 a&tli‘\ﬁ{y afwhll as
i nul ate, increase, open, activate,

nd
natmaub’é’&?‘FPP&P’é sehheirdigands, pytagemsts, agenistst sraall chentipal molecules,

ul ators .na
g B RO I 2008 B v
modulatoir gamﬂeumiscth aasll Sﬁﬁeﬁsm’gﬂCKﬂKﬁzaﬁd tl‘idﬁ&idterﬂﬂhﬁ% tﬂeﬁﬁn&ﬁmal
ecul es

' f
effects %ﬁé{i‘x-a - hﬁé@é&gé@}igﬁma‘; on St S %sgl;orgﬁl@gg phagtivation of
membeRi TR RA o?m.’f'élgnt Hatlyc d@u?tu{n Jzﬁﬁiv%% aﬁyz of gt bther %flf?ct

Ant agoni sts are ag
descanslrhqr@nasamptﬂsm kssayd mlilm‘tsurrgCCKeCKRaSﬂi‘at apd ﬁeyaeé& witH elpeisénual
tlvate ensitize, or down requlate

sctvatof b, GF Rl kbested Gsprbiaieliore s Tdehito,
act1vatoﬁgﬁ‘ lihi(ﬁlulaﬁ!&t to e®aMline tﬁé EREntidtenHinitich a@%hﬂ@l %ﬂg ted with

th: proteins that bind activators or
1nh1b1t0fsé @@msg,lgged ) miatum ahgmokipe atceptos actoutyl \eldherddeé)pf/@ r18h1b1t1on of

CCX-C@%c}I%e od Wk eg cﬁ%m%’%&%nayto? re)scp1|'egsgl>rl1J gglug ?erl]z(le‘c}vlech It}lleycontrol
is less than about 95%, optionally about 90%, optionally about 80%, optionally about 50% or
about 25-0%. Activation of CCX-CKR?2 is achieved when CCX-CKR2 activity or expression
value relative to the control is at least about 105%, about 110%, optionally at least about
105%, about 150%, optionally at least about 105%, about 200-500%, or at least about 105%,
about 1000-3000% or higher.
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of naturally-occurring chenoki ne receptor |igands,

e.g., wth altered activity, as well as naturally
wo@ewaned7oy and synt hetic |igands, antagoni sts,PCT/US2004/034807

agoni sts, small chem cal nol7ecul es, si RNAs and the

i ke. i nhi.bi i i ncl V
o o 1SR o R R R ol T AR AR B et PPl cpusme

interferédé® WethSdend ekfirdssidihdaan chuze poste@iseriptiond] ilkBeing of specific
functional effects on CCX-CKR2. signa mgi,39 e.g., ERK

) I
genes ingedis.der ermuplpaapmalian ells ghckydingdumantqels) asd 1 , for
of o RK2:. Si r ' Y .
IR e TR
describedehd YisscOssap fih Basg Nakire CKR228128t(26018); Elbahir eflahyi Ndium 411: 494-
otentjal activator, inhjbitor, or dul ator are
98 (200 B sk Fissiet - siie il il b OFBk ABIVS /7131 oY asgs mothods of
: j t ' t
making LSOV TR L1 Py AR A B Leclnos
nucleic acifd dricoding)thagenegssdugtsatisciosee hettein/gpiwhByrbivafeweetheptl00 base

. ctivity val ue 100% I nhibition of .CCX-CKR2 i.s .
paics and g B epoht 2EIRRRRBOHE, 1 S bl perasisdimgu n the
art, inclédih@fHeMRe b céhiflefRRaFPDNiASsHaBE$ of HAheAL Aprodetids. The siRNAs

optionally about 90%  optionally about 80% optionally

are capablzoficaBging orterfdyonde apd cavsause posidranseriptiongGilemime of specific

. achi eved when CCX-CKR2 act. vit r_expressiqn yval.u
genes inXgyle B0 SIS P oreF St b D s sy, for
examplel @%mARliantvldsYinkfudiafiin e Wxehy sBIUE adddng to the

optionally at |east about 105% about 200-500% or at

inventiopegld heve up ta 88 bps, 26 bns. 220we- Z0aB92 Pphil§ s, LWhHsDbps or
. n H " | . K J ) .
anyinteg ARIPRLF LE LRk R, Toa Rt Baili it N RGO

include thatlawsdlablediar DMAEngiedns.qSeqitle,ONAl) afd Aeitsbmdn@f(Austin, TX).
specific genes_in cells, for exanple, mamalian cells

(i ncl &8l ngOreRAH deahpigne sagplays eneicreastrudtowithipgrhri sense

L O OB 1 LATE LU PASRUTRE B BAEDRTERE s

orientatidatwithedohor ad® Bec2ptof feig sitieh. b Altemativels) spaddatsequendes:of various
494- 98 2081 ;. and Fire et al, Nature 3?1: 806- 1

lengths M3 §8 FMPIYG > PTG L acomHePENARLIREIGES BF SSqHRAcRAN the

construc't.nbﬁﬁﬁg bt o fths Qe @néthit HE8&Fipt, Iforbdd eﬁér%% liced-
upon the sequences and nucleic aci 4S enco I'ng the gene

out, allopingiseuse antl adi-sepecisdquersies) as yysillcas|splicdjauetidnessguerichs o bind

. 100, b ' be, . e. g. h 30
oS30 35 47 A S Rt 200 IE T e
stranded BN A, tHegdbydhiptihd Ehe%%&a@é oﬁé’ir\iiﬁjcsqgﬁﬂﬁgafoyd@%aﬁéé 8GRt

synt heti c approaches. The si RNAs are capable o
mRNA gangspaignces, end silesning sperificaenesause _

post - nseriptianal silencing of specific genes in, .
et | JO1F o7 Fhe e *Ennlngl Forti Yo B p & ol Gt RS el s
enantiont&@b,| dast&émem, pIombanY and sultsedasdt €, manmal i an bodi es
(including humans). Exenplary siRNAs according to the
i nverto?bn Elficem nhgtarogiony’ gefers toshondsd pitepgen pxiygen, op sulfur
bps, 20 bps, bps, 10 bps, 5 bps or any integer
t her eabout or therebetween. Tools for designing
opt i néB] i rhdoetroryubatifeddds réfonltoderéupathativ dohdddl 16 afpasuint

DNAengi n% Inc., (Seattle, WA and Arnbion, .Inc. )
molecuI% 2%, 8P ﬁ%,_a benzene ring having a methyl substituent is a methyl-substituted

benzene. Similarly, a benzene ring having 5 hydrogen substituents would be an unsubstituted

atom.

phenyl group when bonded to a parent molecule.
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[60] One RNAI techni que enpl oys genetic constructs
wi thin which sense and anti-sense sequences are placed
wo poosegizens fl anki ng an i ntron sequence in pr oOPErF/US2004/034807
splicing orientation with dénor and acceptor splicing
sites. Alternatively, spacer seqyences of vari
| engt 164] na?h%’@n@nﬁ‘ﬂwgﬂeqléﬁt@@ﬁamatr%f%%fa Sl g‘ﬁ‘@ﬁ‘t ary
heteroatglljrgé g{f@stlﬁte(f ?ﬂﬁﬂ&&o bidnt 1%‘2% GOBHstiHAdd withhighSlip or atom,

€ssi ng ene construct transcript, PRt on
includingSBuaive ﬁthltad €o hypdro gﬁd balogerg hlkyhialig/leen alkelwldalkynyl aryl,

arylenc S loelkeh §yclog e TeiATaiHl beSTBIASE: S hasbesyels.
hydrox% Og%?g geltr§1%§g Saélh@ﬁffof?ﬁflﬂ g{r E%sé}ﬁé{nfél s8BMRufed Beteroatoms include, by

Initiating the cascade of
way of ewgils clyelaptopgl ammyhgscmdratyﬂ eminyl, bepadiamisylymdapkyansy.

seque nd si] | n ecific ene r
conpﬂqgﬁd Tﬁ%feé‘ins aﬁ%'?’ regeﬁ%EO & n LL 5T aé%éﬁl nc%rﬁd@ﬁbup
which rhehﬁ b EMRAE bOBBRchedd T8 LRRFIES de Iy STRhpIISy] @Fshps #ydically
ereof . [62] The term "heteroatont refers to a bonded

contain lfrdm b et cokgyetomso ermSGIU&ﬁ‘é@t a8yl eroyms inglede, by way of example,

et AL S oS 5 DOBE S P

n—heptyii nn&td;]yh ngﬁplshldegﬁngnd e dikpet hyl - substit ut ed benzene.

ly, benzene ring having 5 hydrogen
subst {66l enfThe ianm “alissdensi f?fﬁ@ﬂi‘b% i tbw&%hydgqcatbﬁn group
d
i 00 PBE 38 PP e, bEadiend e ity

containfRin@ @& 1 0 Barbsn Stonss IRdﬁ@dntatThealhﬁEm gmhmmnhtyie,kiey way of
substituted with a

examplp,j mﬁth@an@,@thwsrle?géw? 2‘%@&%@&%@{1@@% naacﬁp(i, pﬁquﬁuﬁ 8y,
butane-ygﬁggkﬁ%tﬁiééﬁé,ﬁyﬁ& by te 11%3/' ene, cycloal kyl,

eroary het er oaryl ene,
het er gggjcl The tcmar ‘tatlong] ”erpfem/immgnovaldnwg@anaatyd bxojrocarbon

and sulfon | . re e bsti t ted f
group Wiel mgs beyie g?ncgifgﬁﬁ '%1\1/1013 b %}d{%& hg?ﬂ y 1B ors,
carbon—c%Bﬁ‘a le @Hh@/ |Un1@§s%ﬂérw%‘d@ﬁhed ahch QE@MétbupE Bplcallje

y refers to a nonoval ent saturated
contamjfpmn @ctaﬂﬂoalrbgn atgmsatRepesauiptivealkemeé grovps inpluedec g way of

Unl th def i k 1§ e] |
examplEiESIh PR 6RO P SO k. pey stanead Psdte:
al kyl [ggjounsciéal %n}@yremy to0f mBAGAM e ung@tdrhed hydrocarbon

et hyl , n-propyl, isoprop n- butyl, sec-butyl,
group wlgolmmay be lineart orMm;clhed nn%whlcb lhas ili-lﬁ@f( gne, apd faieally 1,2 or 3,

carbonwcgq%&)g?{%ws %op‘gqp y[rhgle§s oqg1 réJllsf: ﬂuélg é%ﬁ(ﬁ%} %gra{)féfréghtam

from 2 € 00/Barbb @t’ﬁnﬁay{eb&séntﬂtewm@}myb gﬁﬂpbﬁﬂlud@ﬂlb}eway of example,
ot herwi se defi ned, such al k}/l ene giroups typically
ethynyl sriwepymyl, mobrt42- Y@’lilmhé&'ﬁti@b( apdths likjepr esent at i ve

o 1080 9184050} S5 B BB I g
single O@ 2N @hény3y 6k fbed rings (1 e., naphthalene). Unless otherwise defined, such
aryl groups typically contain from 6 to 10 carbon ring atoms. Representative aryl groups
include, by way of example, phenyl and naphthalene-1-yl, naphthalene-2-yl, and the like.
[70] The term “arylene” refers to a divalent aromatic hydrocarbon having a
single ring (i.e., phenylene) or fused rings (i.e., naphthalenediyl). Unless otherwise defined,

such arylene groups typically contain from 6 to 10 carbon ring atoms. Representative arylene
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but ane-1, 4-diyl, pentane-|,5-diyl, and the like. [67]
The term "al kenyl" refers to a nonoval ent unsat urated
whyasoecearbon group which may be |inear or branetiBUSENG034807

whi ch has at | east one, andStypically 1, 2 or 3,

car bon-carbon doubl e bonds. Unles her f| ned
groups igglgre. A1k f emlss L Zypheasiens, %H?S%ﬂy ﬂnfhp% ppe

enyl groups |nclude

naphtha eneqoyd%; cﬂﬁh’ch%%ﬁé Qsie(ﬂﬁe/f‘ dlﬂlﬁqééréopenyl . Sopr openy!
n- but 572] eNnYhe tefim I‘fepall&-l’érqfd:rs tcaardarwhﬂlbbilﬂkléed qligdgraure

term"al kynyl" refers to_a nonoval ent unsaturated
Represeniative a5t ﬂrcﬁﬁpééﬁ?%{ﬁtt?ﬂzﬂay be linear or branched and

whi ch $4vAPSKkyIRRERtMND aGdrdoyalknt $kurdted carbocyclic
car bohﬁz ?o%{e?l?ll p?]& O}I"I ds. eUnI gss ot herw se defi nedy

hydrocabahgralijx imihg g snmgkwmg/qm fosdd IyngSo Flodesp othepwase definerpsuch

cycloa]l[r;ar pon %fpogﬁ]é{ %9;2{,? |1\6 ai;b ly%a@é{&s gfiggi‘@%en'tﬂ e%g@lf)alkyl

groups ﬂlcﬂﬁ% By WAy bf e)éﬁﬂ)lé Reclbptepyl, Eﬁ%bu'fjﬂle cﬁcﬂd&p’ﬁn’f}&l cy_ylclohexyl and the

refers to a rmnova ent aromatic hydrocarbon haV| ng a

like. single ring (i.e., phenyl) or fused rings (i.
napht U |
g?gup $B| %%r : gglpgl EEP¥MO%?669% dgﬁgglg%tf%gl%at?{i%hbocychc

hydroc@#b&iBroufRARYiBE Q@In%ld N6 & fubedpingsp $riless Ioﬂdaewlsbyleﬁagd ofich
exanpl e, phenyl and napht hal ene-

cycloalklpne graiesiepizally conifig fhme3 0 koo ﬁ%?%ftoiﬂ%e Regrespntative
cycloa Q{é %r%ﬁ s 15181&1?5 %P;\Qeaa(zﬁéx\éfﬂp y@lf) 8 eﬂegl Q%lo@ﬁ'khﬁﬂyl 1,2-

fused ri ngs

diyl, cy(:lob&tyl—l[]&aﬂlm, h&xtlepmniyly] 1- dlyﬂkﬂwkmemyhéﬁvdlyb cydbhexaitt1,2-diyl,

ch arylene gro contalnfrom6to 10
CYCIOheé(é(} BSrdiph ﬁb"l‘él%eéﬁfﬁ? 4F§£—:1%f Cve aryl enel9 groups
i ncl uﬁ?f] ) \é\@éf'nf)fhe?e’f@d@i”%feils 8 aRBMHHERA Br unsubstituted

1, 3- phenyl ene, 4- phenyl ene, napht hal ene- 1|, 5-di yl,

monovailami‘ﬁrdirahmngoﬁp Pia\dng h ,Slngtﬁ:hllgw‘ ﬂusddamgs 'ﬂ!l}i CW@HII@ imthe ring at

et ol bSR3 b A i, SR o e

Unless b@{eMyis6 ¥6H8al kch hefe%ﬁ‘ﬂlﬁgrb@ps'iygﬁb]@y adredih ffoat @1 e thtal ring
car bocycl i ¢ hydrocarbon group V|ng a single ring or

atoms. fR@ecﬁenuahg%het@nme'é STQDIPB] mowd;f?eb}dé’ﬁy abexample mmenavelsat sppries of

e e

isothiafoié 'ﬁ?fhﬁmecp(}frhﬂﬁé @@'ﬁﬂamﬁé’ Plyfibiidiyie, triaxiad, dndols, )Henzofuran
cycl ohexyl, and the Iike. [73] The term

benzothl@phqn@abwm@ld@ml% @P@Zthla?@leeﬂlalil@meeﬁ?qléla‘?lu’feaﬁlél&az"hne
qumox%lfl;lg rhg %M:ﬁe hﬁe %% Ot%gl’p 0P Bt?a%ﬂ.rr%ﬁ? s 2 e ﬂaﬂﬁlﬁ@ chibBf oPhitrogen

ess o erw se suc
ring at&HCl oaI kyI ene groups typically contai n from3 to 10

hcl udZ] bylhsd o Mgl e U Got GdlsaL o group having a
single ﬁ%}% %ngﬂlg&%%/ 1111ilgs a%g gh%rrfm gt‘él%:%g g%%’ f}lﬁtém%oﬂi éﬂlplcally 1to3
heteroatmls)d&mcwd -flon? nidiogen, oxygen or sulfur in the ring. Unless otherwise defined,
such heteroarylene groups typically contain from 5 to 10 total ring atoms. Representative
heteroarylene groups include, 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.
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cycl ohexyl -1, 3-diyl, cyclohexyl-1,4-diyl, and the
like. [74] The term "heteroaryl" refers to a

WG aesoi47at ed or unsubstituted nonoval ent ar onaRCTUSI00U@B4807
having a single ring or fused rings and containing in

the ring at |east _one he [oqt ically
het erldal onkhe tgigp%g{eg?aoqylc{yi] écﬁy ﬁewn re:zlfgrrto a substituted

or unsutet bt mottaf &Hﬁ%’dmr%ﬁsﬂﬁfa&ﬁgﬂom—%ﬁb@&uﬁ? bRuPRaVing a single
]ﬁ oups typica Fy contain from total ring
ring or Iﬁﬁlﬁp&a colﬁdf.rfsed; eingsdridwentaitieg outhy Inngrab lgast qmdjem@atom)(typlcally

s LS SR e MEREYSLETL SRR O BB R c et s
heteroc;‘cﬁl'c ?&HX@ ’typﬂé’aﬂﬁiz&hﬁam 80 Btal ke ating (R@xredéﬁfahdd: ne,

pyridazine, pyrimdine, triazine, indole,
heterocmn@fiupsamludre hy stalyiod prampele, penoValini apcsics of pyrrolidine,

morphoagg,ﬁ ﬁ%m%lpgyl 0 1#1? elpép \%ﬁ% grlfgloggn ﬂ#&ﬂ?&)ﬂhh&e piperazine,

3-pyrrofid B ke, whedd thappind babttahhRnCi3 fab@m’y ®railable cadhen or hitgpgen
atom [ /5] The term "heteroaryl ene" refers to a

ring atooh. val ent aromati ¢ group havi ng a single ring or fused
rings.gnd d R ti
(typi E’gﬁl y%ﬁ E %n %%?éi (l)éaﬁgfreté aggl%lg%&ﬁ om ariiortn%cglélnlg n
which eﬁé‘ﬁ/ S0 ArthSthd i$rcatba>nt Mpfdsélgatntha%iXX:yolEh archidseyclohexane,

defined, such heteroarylene groups typically contain
cyclohexeuseBd benzene.t ot al ring atoms. Representative

het er agsyl WS » QCH L) Yo Afo®x amm! éhloro- (-CI
di val gﬁ{] s%@%.%@go@%y?‘?ﬁﬁ%e?mye%%o° l e, 0t h?@o eoro €D,
bromo- @Bkl iofieH @M. t hi ophene triazole, pyr azol e,

oyt dEBllne Thigarmnaiiogy” BY Piararsr RS oA Qb stpen
pyri an,
benzot[ AODI‘IﬁQ?ermb%ﬁ&ix?’ fa2Rt€ an b@RzérBhﬁZﬂ{e@eRcan bea

qui nol'i i soqui nol | he, qui nazol i ne, %kinoxaline and
substituidteor insebstinited alkyh elkylina; cyofoatitl,ax iselaalkylene Swﬂ}vle

avai | bIe arbon o itr.o | m -
substityegisgc uﬂ%i{iagﬁ),é'élﬁlaq ﬂfkiyrf oalmmﬁ&yél cg&cyg% )?y, éaflg &{EE Ig%ﬁ‘estentatwe
alkoxy groﬁlgé $diddét Belway o BNt ithetheg, léﬂf(bﬁy,&b@;ﬁbp}ﬂaiy; raed or
nsat urated (non-aromatic) group havi ng a single ring
triﬂuormneﬂmkyi pI e condensed rings and containing in the ring
et eit om cal l t )
el cctBl { o rogen BBl OR b, ViR EEarhon
substit@éd8F Mﬁsﬁﬁstﬂ@t@d ﬁ@ﬂﬂ or Bételdale ERupc Redpiesegatdvepayloxpigoaips ynclude
contain from2 to 9 total ring atons. Representative
phenoxlyet er ocyclic gr oups i ncl ude, by way of exanpl e,

monov ghgnt ﬁi%‘%&ine Fhnf iRl tg' 1800 p&h@gom group, where R

i mda dine, pyr 420 I ne, di oxane,

can be hikyDaikyidhe| alkenyl, wllgenyharylﬂyc&aﬂiwﬂ,rcgiclqaﬁcym lhdterohiyke,
where the point of attachnment i.s at _.any avail a P
heterozg PR, rlile@FOCrYPkl% 55 BB LT GTHi79 FAFH! £Yff mEThdS, by way of

examplecﬁflfb%ﬁ%m# fonbRdR! Sulfdh %Pﬂalﬁfeg’ R dSpr8by lﬁkﬁf&e%ﬁﬁﬂﬁété C

Reeach atomin the ring i's carbon.
Repr eq6s} atTheetemi‘chmdymsiahsn 1 rebdrsithen wpetiaphisydneh two or more
cycl ohex? and bfq{
molecules are covalently joined. ew1se condensation products are the products formed by

the condensation reaction.

DETAILED DESCRIPTION OF THE INVENTION

I Introduction
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[78] . The terns "hal 0" or "hal ogen" refers to fluoro-
(-F), chloro- (-d), bronpo- (-Br), and iodo- (-1).

wWQ Z®F/0d4182 t er m " hydr oxy" or "hydroxyl" refers P@T/HSTZOO4/034807
OH group. [80] The term "alXoxy" refers to an -
group, where R can be a substityted or subst i
al kyI [84h! KVhepresent ipvpRMIRFPYIdes t mcsg?r@? ﬁé@ Han receptor

RDC1, rgﬁql @bto e%'}{ggst C&Xle(z%ﬁﬂ Babdde cH@rh@kmé: ¥%giRls SHHYdnd I-TAC.

and am do. Representative
Moreové, We@fnﬁhﬁsmmmuddes thy swayisiof déscavgrt of G&et- E&&Z

ethoxy I sopropyl oxy, .and tr qu Th
involvementrH CaRger-o “Sp herig \)’/@t’f’ﬁ pﬁcﬁ’l qb?cgelpjao %/%‘8?]% c anE e
detectmg CS(';‘% Iﬂ&%t ?He vettiulst ﬁrbb‘fﬂ@&*m@ﬂﬁbﬁs of inAfigiOanyér by

resentative aryl oxy groups include phenoxy.
aM1msEéﬁhk aTihedlllaiDerf € GXFORRR o prfnsiwded veith gy - or

-S(O) 2R group, where R can be al kyl, al kyl ene,

al kenyl , al kynyl, aryl, cycloal kyl, cycl oal kyl ene,

het er oaryl , heteroarylene t rocycllc or hal ogen.
IL REIE 2palxrepGdes BARODYMSIRTEYeS ¢l ude, by way of

exanpl e, sul fonate, sulfonan1de sul fonyl halides, and

di pr ofss] anmdmmbﬁmabmlmpﬂ:s]ofnneaarmnmnvemqmen@cé@lp afids
refers to

oSSk Ra b TR TR S5 o
oSy PR B ST MR e posist .
ID NO:I N§EQADANOGH SEQ BYNOTHSES H2 10:7i #nde¥HQ &R NP9V feerrofein
expressiisy i gt ths senejaon SF PR AETRREs BdtessiOf CREGRE, dridther

ands

sequen@e@qehv%mm@m@mqabﬁypep@e@tg IS’E@HD MIZpSEQ|IBé‘§O 4, SEQ

he surprising discovery | venment in

n
ID NO:6aRERHD ¥k and SEC RVRAYIOh (FOwIBLGCRet RBdegt expression, for

e e e

purpos@diliafatiby b.8g tédéred uhaitions of COXXORRR ortto datq:ctl axgpraspignal CCX-
W th cancer. |L CCX-CKR2paql ypepti des

CKR? pesiginaohla 6t FISSCREGPAPRLET bSO BRSuUPHEEL. Gl sences

encodng%ﬁép S p%dl%‘éagg '8138 Doly TidkEPio% IF’éEérGﬁ') 28BS P itller CRXs SHE2

erest W be "1 sol at ed and cl oned
embodiﬂﬁéﬂf@ thcaneigic addd ofthe nyestiorSure Hroemgdinaentad, ineladinsds,

- t0|solate CCX- CKl ol ynucl eotides (e.g., SEQ
partlculaD%& wgeR 4 POYGE, Brat 5@2%4)8 °NO 5, SEQ ID NO 7, and

SEQ | 38 %sof‘n@ loaddE GhE COEXRIEESSdIPpephidesion the ﬁlvteﬂt@on comprise
gener at | on of “vari ant s, derivatives, expression

the extraaslbdint @sinoacidsbhthe human CCX-CKR2 sequence (e.g., of SEQ ID NO:2,

SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, and SEQ ID NO: 10)) while other residues are

cither altered or absent. In other embodiments, the CCX-CKR2 polypeptides comprise

ligand-binding fragments of CCX-CKR2. For example, in some cases, the fragments bind 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
found on the internet at the G Protein-Coupled Receptor Data Base (GPCRDB), e.g.,
http://www. gper.org/7tm/seq/DR/RDC1_HUMAN.TABDR html or
http://www.gpcr.org/7tm/seq/vis/swac/P25106.html.
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sequences derived froma CCX-CKR2 pol ypeptide (e.g.,

SEQ ID NO. 2, SEQ ID NGO 4, SEQ ID NG 6, SEQ IDNO 8, and
WGEEQSHB7MO 10)), to nonitor CCX- CKR2 gene exprBCHEUSV)4/034807

for the isolation or detecti2zon of CCX- CKR2 sequences

in different species, for diagnosti¢c purposes jn. a .
pat i eff7] eThis, lflcl)‘feéltléétf@@@ Omlﬁt%ieé?fé“’w‘qlﬂgﬂ&%&@ ‘gfrre‘foénbmam
genetlc% el%as?c te?féﬁﬁs%?&ﬁr%@% n@%&%h@é fn 1815 ifl9erion HicfadeKR2

ments, the sequences encoding
SambroG@ét &KBZolaéﬂa;OGEInaigl ¥l Ldbokedrt Maraudh €3rdred| b@ﬁl)slmegler Gene

pronpoter. In so enbo Ie| aci d
ransi ya B JeBorp oot sebf o K5 it PESL A Bl btotecar
Bzolog)p@ljts{ﬂfel‘fle?&l’ 85.91998). human a nouse, a rat, a dog, etc.

n sorfe cases, the CCX- CKR2 pol ypept| des of the
i nven{88n o.%cpxppuprmm privecre 2od probks for aienaﬁylngu thecgenes grcoding

uman R2 C D
cox- e Tamenien feses cha et Bom f QB PRl
(e.g., SEOTDENO e Fof §%b1§’éiﬂsov%ﬁ@ev@bfP€R S"ée‘,i Binéeril, OB Phbiocdist A
ot'her enbodi nents, the CCX- CKR2 pepti des conprise
Guide mlﬂgah@dsdedpp@CﬁMGgrémkﬂMPw{*%K%eg%P @kanpl e, in
sonme cases, the fragnments bind | TAC and/ or SDFI. The
structure of seven trans-nenbrane receptors (of which

I CPevelsPrichd OFSpicifie ThvRipkufigdown to those skilled in

the art and therefore trans-nenbrane domai ns can be

nyr ofielor AT Re i B OB R AR AT oG

CKR2 ﬂﬁlctlblﬁ ie &Q’o@lﬁl orfeugpht dragans of COX+EKBAsetiyBRERDBEful for

ireating, glﬁrhb?r\mwagﬂb@?ﬁ@rf&?eﬂﬁ?ﬁ inclydiseg 98P6FT- HUMAN. TABDR. ht mi
ht t p Wrﬁeéa@esocsrqfozaﬁ%ﬁwmm \WR 61128 cRfes Wk @8 be treated

I's invention relies on routine techni ques in
with aﬂtztgamfstsaifdl crhkmoknmrrbcsapmntor g&\nenﬂldstorsa@h@mmgeceptor function,

AR A I AT W R —

lymphdrﬂzgof Ethihs, W&H@éarc(n%rﬁase GreadtQddder, dVatigsl cicer, @@ﬂ@cal cancer,

Transfer and Expression: A Laboratory Manual (1990);
ghoblasmmachuk@mta Hrgphoue) prostatensnheas, AndrBuskist' oyyphame isell apd neck

canceriglon B rJPiRG e fege het SER B Rlrk Rl FAg b bR,

cancer OR{ASRLbFHAgHS %ﬁiﬂ@&%h%@ﬁbeb?aﬂ@éhtﬁﬁ&nﬁé@mﬂahﬂnﬁﬁg ¢emeeancer of
rovi ded erein . TD NO 1 For a general
the galtblasidet, eencst oPDR, sm@enteq;tﬁm @c@i caallcer kidrepedicss dladdencancer,

prostatﬁc%gcgr téa%&g/e (Ean%?ﬁs P@?&I\?&éﬂ%%%&t{l&@ g@é&?{j(fee%leal c'éﬁ&? Vagﬁﬁl

cancer, et R bérs SvdrRa|cahddr syotbednbat pirathgrdid cﬁﬁ&r @HfAal cancer,
i ncl udi ng modul at or s, of  CCXCKR2 f unct i on, i.
pancregfigoriidgerineganser y6HPist Gnerr, bejierseaces skigpsdeRigstinoblastomas,

Hodgkﬁlg%p%ma Jn-H3 él&ﬁlx wphghﬁa(géé‘ @ ARCERBR|FCIfES AND PRACTICE

sease I 'ng cancer.
(DeVita, V.T. et al. eds 1997) for additional cancers); as well as brain and neuronal

dysfunction, such as Alzheimer's disease and multiple sclerosis; kidney dysfunction;
rheumatoid arthritis; cardiac allograft rejection; atherosclerosis; asthma; glomerulonephritis;
contact dermatitis; inflammatory bowel disease; colitis; psoriasis; reperfusion injury; as well

as other disorders and diseases described herein.
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[90] Diseases or conditions of humans or other species
whi ch can be treated with antagoni sts of a chenoki ne

WO e@eps492 or ot her inhibitors of chenoki ne recPEL/U82004/034807
function, include, but are 23t limted to, eg,
carci nomas, gliomas, nesofheliona

| yrphiths. AR SEaBb e CRTOIRE cp PEASE!to fifakliscase
e.g., in T %{kb&rﬂn 81%#13?1%1%11 ggsrfﬁﬁﬁc(fi%h a§ WehSsin %s'e?%@l%ts%ﬁ@ cell mobilization is

em a rostate cancer, and Burkitt's
therapehfydTphona, head and neck cancer, colon cancer,
col orectal cancer, non-snall cel I lung cancer, snmall

ael | Mmﬂowqaenurymg:mdmatbfseof@mmgne Reetptnes h
g gﬂ g S r§2&$ a%ﬁ‘@g{r |%5 ﬁg@gg}& sclr@e 355 Spogééo?%%an%%gﬁizbd to identify
agents fhg{ SSEIRE thd ?%l%lf aliNI6FSr fuﬁétgﬁeéf EREKR2 | @éﬂl@@ﬁﬁarticularly in

ncer, prostate cancer, penile cancer, ureth
mammzﬁlﬁiﬁmeﬂs, ahé stpeciallgin bamee cellsc dn gensahl t@msg the scxegpinganethods

cancer, uterj].ne cancer Ova |an C
involvesarrsams apdal Wy GRS ShBH e asry P ek B CoLORRe (or

an extrfcréﬁﬁﬁf H%aﬁ%%f) BREEINANE, d)gQﬁﬁtﬁﬁg to @GKGCnglﬁtfeNer&kigm ligand
ancer, retinobl astomas, gki n | ynphona

(e.g., fTMi HotSDFL fropmpinding todHEX-CHREerRadretis PCEGCKR3. In some
embodlélfgq%&sepgjlge VI L ﬁcgg@gwﬁcﬁl lé:géjtsab&%gﬁ% ) gr?%dqbtid) '3@' 100,

neur ona Acti

300, S(ﬁ)USPl(ﬁﬁ)tﬁhe?shﬁé BEitS offiSeaeat B endthidrtiprplein. scI erosis;
dney dysfunction; rheumatoid arthritis; cardiac

aI | ograft rejection; atherosclerosis; asthm;
gl oner.ul onephri is; inflammatory
bowel 1dl se oﬁd% &2 iaﬁﬁndqll? K?sla geperf usion injury:
as welh3jas [QbhaE calibsdinttars CANIORR®asdslaidesars ideatified by
herein. 23 [91] Alternatjvely, 0 0
screenipg foryrolgewes that qanenste with adigand %P%(aj% E@éﬁ&? as é?gfﬁr GrAC.
Those oF%‘i{ﬂ?ﬂﬁ% ?&%ﬁqgédgﬂﬁeq at it aR% ﬂﬂn&@%@%a%ﬁf ferﬁﬁ'ﬁm

ation-s therapeutic.

competifi@ninalyses ginMochel emttardsmedts @hmpms IWI'Eh (B@Xe@KBQsare[ Pe}ingubated
nunber_of different screenln

with a bpIeR SRR O o e Vo P GG Rk pEmolgeute
Alteratgcg{r{ ?’g'é, de@feagéi %@'{He?rcﬂ%aﬁﬁtm& glmodﬂll 16 &4 R-CKR2 indicates that the

y I'n ['Tan ce , and especially in
moleciie ieanpatedtiay COOGCHRIEamallulator.ns, t he screeni ng net hods

iag\églt V[?ﬁﬁcr rﬁ 1:1_\1? agcq‘lgﬁ-l'}{sﬁl | %&?% Ssg}e%m'ng%]lt a{gfe}{ts%gpable
of b1n(ﬁff§ f@&@g&@tﬁmd%'l&ﬁ bne6f the af@its <idemified dwy likélpdhagokine

R2, preventing a ligand (e.g., |-TAC and/or
receptmﬁoc)ulatmmmp bitiding assaGasudkRRvelve senlpdting GgXcckRerrith one or

more tpg gg?nqgggﬂ:ﬁ? %Iflgrrge Dl 1enﬂtn%g e tBQ b{}gein gg&%e%gen@%g ri*org%% binding

complé¥. W&nﬁiﬂﬁ%ﬁiﬂl@(eéfﬂfﬂﬂw&ﬁn 8t deteetedgsing ahpof anmhbarof
pr ot el n. Chenoki ne Receptor Bi nding Ag % % Qn B‘P
establl@hﬁd@ﬂéhb@dltmcﬁles CreterRmdimgassatsdrduds buf #eppt finggd to,

1mmu1bc¥1 %%&e%%glgﬂc }@tﬂt%v? %Y%F%%lxé%%ﬁ'g%d"blh&n% Lirggingh labeled

ligand binding, biotin labeled 11gand binding or other assays which maintain the conformation

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-CKR2 activity.
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Those of skill in the art will recognize that there
are a nunber of ways to perform conpetition anal yses.

wo poosomeIenbodi ments, sanpl es with CCX- CKR2 arBCT/US2004/034807
pre-incubated with a | abel @ CCX-CKR2 |igand and then
contacted with a potential conpetitor nolecule.
Alteration (e.g., a decrease) of the quantity of
i gand bound to CCX-CKR2 indicates that the nolecul e
i s a pot enCeld arfdRea@iiRR nodul ator. [94] Prelim nary
screens can be conducted by screening for agents
capab{gz) of Thi RIEHEnd Pefhobidt HEBRenfsn 8dn BeRsformedas i vitro or
the agents so i1dentified are Iikely chenokine receptor

cell-baspd dssags. obnsitrd hesaps avd pegormasiafps expmple. upinginentane fractions or

contacti.n - i one_or more t Nt .
whole GATLASHIG, FE PR b R0 BhurBpSebembuRgrpidy bt in
which GORIEBRY s &@idts@d. bi ndi ng conpl ex.  Any bi ndi ng

conpl exes formed can be detected using ﬁg%/a@Of a nurber

of es{¥l i Sebidasgdasyaysdnyolyewhelegadsor ot grastipnyraniings
s._incl . [ i ;
cox-CRIENSri=SE e gl B AUGLO B Ry or GO CRa by the
agent. ERéthplaiypedlictypésibitiogn be usaiicuondirgeltkeimethgdndf thi mcventon
) biotin | abel ed I'igand hinding or other assays which
includens En ey MAnRRAlE 5F 55 RERHI 161K00rRs EHRES TPREORHISHERT S

" i . <

mcrorhSEBPLR L LAGANIE SUE 850 Bt Sabe L

cells, letRerhie} BuditpkRRasyittioncgis; exdpitelialagtsifétrolasts, cardiac
nmeasur | n% for CCX—&RZ acti vi t‘%, it is possi%ge to

cells, mugelp cPHs, DERFLETRBPEELPEEAR FRCS PHTCHIS CERTORRE M Omas:

gliobla%e&%lhéé gfé%r s Zidf) defis, aME nBeRAENdels,| RSl TAGFusEA 6N, Ribluding

of the invention can be perforned as in vitro

yeast. Oellcein/belyaeaty asliseorsumpncalistor othes tepps obiempial el hines. Of
coure, 3136 TIRRP LS SR A G830 Bl Vfon of

cex-grggdormed in any cells in which CCX-CKR2 is expressed.
[96] Cel|l-based assays involve whole cells or cel]

fract i[®Hs dosems pisay fogmenisrl GEX SR s sl asgepfein fusions,
bi ndi . ' i Vi CCX= t
can be g 1P S il A 8 il % binbate or iiting e (IR

ligandsta@e H&eretEhb OEX-OKRIRagmstentisedrurd fragrielets capable, ofdixyding the
] manmal i an cel ls including | eukocytes such as
ligandsr{ggt.1capahilé of bingine &yli'ds or RRELL p/r\léaagt}veisé &M gfﬁﬁliant, of CCX-
CKR2 QFRElISs RS Rleply ARiech M RPN R s 26k -CKR2
fragmehtsroan icdhdesiny dragaichedf, alg., aelehst,20f B&rddhb5@smmo acitsdipeto a protein

BT T T A N
compribd %?ﬁsrrfé?xlrﬂr%e ljé.gigﬁﬁfnc?&] Jhﬁst o2af oP Y RRatelml lddmafs oPeldX-
as funga I udi

cell's, inc ng yeast. Cells can be prinary
CKR2.cells or tunor cells or other types of imortal cell
lines. O course, CCX-CKR2 can be expressed in cells
that do not express an endogenous version of

3. Signaling activity

[98] In some embodiments, signaling triggered by CCX-CKR2 activation is
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
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CCX-CKR2. [97] h some cases, fragnments of CCX-CKR2, as

wel | as protein fusions, can be used for screening.
wob@s/0mobecul es that conpete for binding wth BOXUSHKRR034807

|igands are desired, the CG% CKR2 fragments used are

el S AT NIRRT NN CNE T —

aam@&t ) SAugetod
and iSO R D RO R S RO,

frag n[mq s S@mahmtambésoahwneasa@dém detbcfnmmng, quahtatwda@nd

ot oy S b 5 e D Rl L RPLALY e s
phosphéfg&@ieﬂ op u@;ﬂidash&mﬁ&?a&emsvuahlals@mmrﬁﬁ)réd mn@g‘o Paseack, er
ons and/or nost or all of the extracellu

al. Natute Madnsnaﬂ IOCKARRS (1996) s Rakedhg BéaokiSpi W%@Q? (}19955bme

enbodj t ri

oo P! e 4885 91 85 Ol B o e s
is medisted BR kAT AFH parchwy,@f;e@ﬂ@mhhm@@mapm Ipsom@tes {he

determ ned in many ways. For exa aI i n? can be

phospheiabionion e MRS HSEREhnb Ty %ezﬂuence
ERK1 1% ﬁrovuﬁé?ﬂﬁ %e%an]% LS00 'IfH; %%1‘“@1‘? @X%‘Hﬁgﬁ}ﬂaﬂgé S

ne receptors can to’rapi lont rou
is prov1ﬂb&1ﬂl@&hﬂarﬂkaido@mcﬁf No.i28482. nThlis)c Borhé yssayhradesigreg. to detect a

N oy e TR N
refers &8 L& ﬁlsln@ that 1§ Jffl‘ﬁé %a}aﬁfw&*’s@ﬁ{e‘ dedtlity 6} 13{1an1festat1|on

secon ary nmessengers, uch as cyclic AWP or inosit
associaed odfihiht sthvay. ik componnd sphloy ayanoleeulee.g., a protein) involved

o R BB ke AL P B o i
in somé ﬂigt%@es @Q@et&ﬁﬁﬁm the?ﬂlﬁ)@ﬂ‘l lafi6d+8f 4 HHOPK RS subhl &OERK 1 or

he exanpl es provide results denonstrating that
ERK2. @ke@@zala&m antbe de@ctﬁédndué@thbyommgnmmhaWP iigvaed and/or

i SRR b R SR BB Rl

associaf SV e Yordattiov @ng QbliLme8 oERitse temporemisd SdniehséBe B&ﬂke
Accession No. p27361; an exenplary nhative sequence

conducERi dﬁtsctmoamoa@@rs et merieamd mdlugiilised westrepmad the

phoson I IO AAMEH & IPLBSAEISLERY yPd g BRlablon o
utilizatiof $xf €gdh lipstréhﬁ cMﬁBKnemﬁ heindicafedrabote) Imtlremap@m@mm baERK?2,
is part of the pathway and/or _s ctivit

upstreapGAmROSeRls inHudes 3 xRl Rpv A ety Raf, and A-Raf),

and a Nﬁﬁgg?@ éyﬂfﬁl%ﬁ% 'TE @ﬁt{% | Pf oglreﬂtgn ﬁgr ex P]f‘? the

protein MOORSK] ¢HIBIN, bFE(D&(ER:EB amd S’diAﬂ\Né@hus Tdaeh sf tjlesd cqnnptmems can be
I nstances i s de ectl on_aof the pho atl

detected HpRETIHILRSSRYF e megiiatinn (gD até‘?rér?ﬁ%“‘? hat

comporias, I8 HEiBAL SbhcleRpebiioh HBE1AL ﬁﬁ@ﬁ%‘f&ﬁ sédh@onaofld :Qécm%j

and/or utilized downstream of the phosphoryl ation of
detecte®€RKI or ERK2, as well as activities

[101] Some of the screening assays that are provided involve detecting the
phosphorylation of ERK1 and/or ERK2. Phosphorylation of these proteins is ligand (e.g.,
SDF1, ITAC) dependent. Thus, the assays in certain screening methods are conducted in the
presence of ITAC or SDF1 to promote the phosphorylation of ERK1 and ERK2. When
assays are conducted with ITAC and SDF1, the assay can be simplified using cells that do not
express CXCR3 or CXCR4 for the reasons described above.
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associated with the formation and utilization of these
conponents. Sone assays can be conducted to detect

weewpomsmt s that are fornmed and/or utilized upRCT/ES2000634807
t he phosphoryl ati on of ERKI26or ERK2, as well as
activities associated wth

a
111 M omea etk Naster BBk cs A s oeenghowlippdttadioan be

perfonﬂek&q}éﬁ}% a?lohg‘ Qﬁﬁmé’f O t1c91r is E¥§8e tHRRILE ﬁﬂéf‘ they have been
u de, for exanple, "Ras, a K(€e.g.

1ncuba1!ed Raﬂﬂ a CBXREKRZnganéaJRhﬁ Yest @@dt aT hﬂ«sqléngly,satmmh thende

i A SRR SR SORBECERR b G RS o b
probm%S 5 ehellith t&ﬁt‘fﬁo&é&ﬁﬁﬁ%ﬁ@&ﬁcﬂ@"blﬁ@to@ﬁé 9ﬁés%ﬁofylﬂat€(ﬁfcﬁﬁl df ERK1 or

ys and/or the nodificafli Ongg phosphor yl at i 01\2
ERK?2.c$uchtetibodiengre eilable fromdaedi i @@mps;@fs%@@ﬂy, A.
o o b R S EEL PSS RE! bORuBY b BB g i

that &Eﬁbﬁnl ®ehd BHRk laf2g ahdl@n hﬂi?la%d&bhﬁmoDERERléhd
P o? ERK2. Phr%%ﬁ%m?atl on ofﬂ?ﬁgse proteins is

ERK2.| thﬂm deteilyregagingg th1S| apzxrsaaclm asestionth in g @xamples. Anofies option
that is suﬂtgg i th‘r’1“gh %h%é:uigigﬂ{ &:geggﬁ‘fgq? Posus%raﬁ E‘ngﬂhqﬁétﬁgd 'uglné Bfibodies that

spemﬁéﬁl‘l@ﬂﬂlimm lpabsiphioryiteERisinsa @RBHI@Ld BED, Ksts dyispeafoeming such
conducted with I TAC and SDFI t he ﬁ n jbE
assays i} lgh ﬂfrpwpugf%ﬂgla@m also pvailabls e Ce ?ﬁ%@n& esdolpgies of

Beverlge%{fﬁﬁ(rséeg% B Wﬁ&ﬂzggQM‘ﬁb%%ﬂ@%] Sandwich ELISA

Kit). phosphoryl at ed can be perforned using various

ove BEG sinPlester vihTinkaascEEind Tranghmgs afd B piallt detee
the pre?&l@@ bf %r-gtb‘?n§ Bt Lo b ?bﬁfe‘ﬁ%tcﬁ tH@MAﬁI@Batﬁﬁfaﬁ ABWHAHEANDYT the

Vst er I ot by el ectrophoresing the lysate to
phosphsa@arcmtcef ERKOt encdhEREA wingedntibodies ﬂnefsppm@bal&ogrephgng@ﬂhe

compotrtR RS PACLE Do R e P R, Psofora e sGpRgesK oan
be asse8dcd u@ﬂ@c’oﬁﬁh&ciﬁﬂ? AV&Rble pﬂowis?&lﬁ@ﬁhm% laf$lo8dus to western
Beverly, MA. The total anount of ERKI or ERK2 present

detectl@aﬂflﬁ}@spmﬁllateﬂﬂiﬂ(&étERlﬁZned usi ng antibodi es that

o 160, AP R0 SRR R i o

also bedgériior&l toalpesrahintdsifiling apiprigadiovedstresatevents intlude théwe
exanpl es. Another option that is suited for high
actwm@wrdngn&atat@m hahpoeyr s resulfigbstimulationspf ehemolkingspsrptor.

Exemp?'%& 'rdmgxgg é@htséﬁ%&{ié Cgﬁl c'tl'LXnégg:waéée lr;] a tell QQP %h é{JH?lBﬁgal to

cancer asl$ ayfomrcahdeg leell ko mrgbambroﬁm cetbt Qeﬂrresp@hsas incladd adhesion of

cells (o fo el AR SHED B G SERaBECaRpskes paobyiil i3 ghgioscnesis
(e.g., \@?ﬂeﬁﬂt@% i g} dan a{l%ogfg dm%ﬂélfﬂdécgg)r\éﬁ%&t@ tRusRl Qgt(?d'BQ-CKRZ

ELI'SA t ni ques c detect t
modulgemss €hosgoafanprio reimisarterasaya (€ AdDrfpoeramipde, ohn bhesddipldssay for

effects %%t£%§e£egm%} er. g.?{ﬂe%f/ﬁlgsha%say to study effects on vascular permeability.

[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
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phosphoryl ati on of ERKI and ERK2 using anti bodi es that
specifically recogni ze the conponents that are
WO pwslovege i n t he pat hway. For exanpl e, phosphoPgl/E810041034807

of p90RSK can be assessed Ww§ing commercially avail abl e
phosphor-specific anti bodi es anal ogous_to western

agonistg)ds expecisd 1@ fncm@é@; pelbsuyvivek @Weaayamkzu“’[“l% and PPPPtOSlS can
addi t| downst ream of CCX- CKR2

Seweasa?:f?a\c} rh&lheég i @t”{) ‘monitored to determ ne

si gnalfiosy AC\tlidélvfaMetyBiWBHHéz&hml@u@]ﬁﬁls asshyschan bk ds@rporated
activities or _manifestations that ur asP]gPr esu

into scragiTASIHOS KULCR L BMINIAE OF Ssase'of miltype
typlcallg/qﬁ\?osl%é ﬁ%@cﬁ%ﬂ? Qﬁ?’?ﬁ lgﬁé) 8cel§ td cond?tﬁb'ﬂgg@ﬂ ifhRE @el? ficath or

to cancer cel or from cancer
apoptosi§lusudlly Hwnﬂieam der prmnce hd abs@mdelof laéab oompeuridibhiige potential
to.endot h I ial

modulagis LY At ogﬁwé%g%gfg%agsewe S bRt vify 3 btls, or an extract

thereof fOHsHIE VRS SFrePitd- test YEGH haeeh ééllf‘d’eaﬁi &{’@Jocp(fd)@ﬂs BREordpdithg the
be nonitored for effects caused CCX- CKR2

extent ofbuill detthros ap@tosls da thepressince m@sm od $henlipst agemin)ngtend of

assayingr(fa?‘geg@}p@ Q agpptoals thg %pﬁczs%%fyﬁc grf ggsagy%{l%e {:rf%rmed namely

assayn%fﬂ)%énssu?ﬂvmaﬁwm bs fé@c{t%é’@ivhtids)éucﬂ a0kl gr@wmmﬁmn
survival may be neasured as a surroqate

prolifefatipn. CKXé@IﬂRS_’S ofdhe partigulaptype of asppeguicIsyEye atesiondedied in the

f ults in
presem&?geﬂ 5@%%&%1 e\? W%Eﬁ 5:%?& (grg}rzeisbglslng cells
gr own [ig7]! QNVva@Jty ot dﬁfe@lebrtt p@messs thanmaichatatteristid éfoeHapath
expressi ng CCX- CR2 %r own under the sane conditj onP
and apapiosis cmea@weérﬁ)w lgoxeessy S?@%&%@@f% s.t Bxamapige af sugh,
param i Yicfle PW%@@E&@‘E%%?@@%?%&Wa%onseaﬁgﬁﬂ’%%yé Pr
toxicol®picyl féé}ion@ésd)yagmebﬂﬁrcﬁelﬁ aRpisssiorearmtysis, Dé@dfragmémntlon changes
CCX-CR2 actiyvity %ﬂAV\nde vari e q% {s\
in the GoRPOsIHeR S STl %rs@%l}? rag hrmed?%fﬂ%ﬁﬁé > peipgtion o °°mp°nents
AR f odelerfc GiRdss
of deatl BNl Rk BB bl e el prte S
responsesbNEdiappracpwwnaandaespoﬁsased) hBtO’g@ﬂSCOﬂdl t i ons t hat

the - pridlfinda Vot B ahEaty L GRRIE B R ha frdrlosis
anotheP2b04dnaY tdREAY) R Me positd bf a@ﬁﬁfe‘éls Qhd @él@ B8 i imefto conduct

assay Is then conducted wth the cells, or an extract
screens ewhioh celt suruiysbersceliipaeolifstation s deﬁi@cwde Stelbgpvitvalhees bgslotected,

deat h ar X
e i 5 TR0 2 Y L Dk e
a certatlSer@%dge AR ori élﬁlaﬂtceﬁﬂreﬁ{anﬁﬁlmy bigh ﬁl@feas‘eﬂw thelgaihber@f cells.
apoptosi s, the opposite type of assay can

These paafgtenpean hqam@rg%wayaﬂygmpn&esé@hﬁ eéia%hlwes as wel |
as rel @&)gf gﬁéth asga Saggegs ‘fc?s 1ng{>19¥‘§ Qbé&%\/&ﬁk RV th Annexin
Phe pe of

prolif i‘on. ega ess 0

\Y% (con?\w to Y(16%a FiasH(})s188 r@e):ﬂﬁﬂlﬂﬁp%m fodidee(Py @ﬂe]ncudan?rohes
and that activates uch as I-TAC o

Bugenp Cgvgonh, Pl ired Jugresespt Feies @016541%41% dve, it WaRengp@H 1o both live
and ap%%ﬁ@%l?sr Iyt lnfy Bbets GhdrofiSRLIR 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
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and apoptosis can be assayed for in the present
screeni ng net hods. Exanpl es of such paraneters
w0 p@bodE92 but are not limted to, nonitoring apCT/Usi000084807
of cellular pathways for tasicol og| cal responses by
gene or protein expression_analy
fluoresceneey r{éqilsaan dhen berapiyeed oma ﬂH@feéQ?Hﬁ%sc‘rt’tVF@ﬁ cghl seren (FAGS) to
f Y, t ¢alid @hnekin positive, PI
assess ﬂﬁeoﬂg %e lﬁﬂ%)feegt d e{:eg%t %?I{sell%r 8gf\;(\>ﬁ1lstream signal i ng
negatlvdgéﬂdb\ﬂ@)ts oh.ifl the greapdmangl; hgfceé]s |(Ans¢xmna Bgaltles,p]ﬂn@ggtwe)

NF- kappa B activation, and res t 41?1
exhibit Joy D @pescs RDOHLE Tt Best BIBoI A SopiF an diad g
(Annexﬁlpppoo%h%' PIO}%o% g%re sﬁ@ﬂél??%ﬁtﬂv@ i Ebtﬁ%lfe@éd%ﬁdl gfe@ﬁ channels.

tosi s ah death, nanely to
condufit10pc Oeﬂmnscnecmmg] insthode Ia:te @aq:d/mv@ae obsergatian that expression
proliferation is Sur vi.v
of certaffuiegiiny PR REAGHEEL fip WETPeSH iy P A GRFCB
Detecu&i SEsucRBtot6iah bah thBeBE Aseditd M drectl] Betbingé ﬁleQafctl’(/itnyf Cax-CR2.
certain percentage of the original cells remain
As descmibledr & grontendetaihor @aséamnles helovuabaies of EEE}A dnvestigations were
anmeters can I
Condm@a A FoTgRRE Y rfb"gl]ve ﬁ\?lrbcte %g?’t‘?oans% ay o4 %esc isézés 8%2&3?9 b
culture bR o€ Sellsahpkicb@d @sﬂﬂi GCY-CR2 éﬁdlﬁﬂﬂrz{hsféc(ed(mllsl gﬁlﬁledgh these
Al exa FlI uor(rgm488 d and Propidium | odi de %
studies (twmsgbi;qrgmnqdrt Wéu@sé]g%w)o uq:t}on of Iglanber of diverse
uor e y t
re gulatcbrgtpﬁot?%\% el%élﬁg%g égéﬁth%ﬁétgrséf%%ﬁ%?ég Oxﬁletall?%ﬂggglﬁgisgég%{r& &?Ilﬁgltors
of meta‘lllﬁ ﬂoﬁed@a}éeﬁ i Dlinis| yonhe off thg s¢reedihgnretiode th:at acipdevided invelve
.. Annexin V takes_ advantage of the fact t
detenmamgpwmth%r actestiagentmmaiilas f? FHTSRimeY G faﬁsf Sto
lo XECIRY TR
b, A A O CEX N
instancess tesassdys taraxatndhiéted withl deHs (cnf)cptrws t@&o@th&ﬁ@Nﬂ begrt gown

f V (lab Al
ander 8 R e b 05 BB R AR8cox

Cm_ln@g+édsprg@ﬁlst(gb%réxglg f8pl yzed on a fluorescence activated
sorter (FACS) t'o assess the fluorescence in the

red amtiligr &éln folbeaing proteinp aystezamples of the ‘(amh?esdawes of proteins
! |
e weBS TS o A b B ST B g Bl oo

GM- c@sh(zblcheﬁaswnéd (6 GEARTES, MCH0); |Q3)'1h@taﬂ@doﬁﬁdts@(d$§ﬁl\41\/ﬂ3)

channel s; and necrotic or_dead cells (Annexin
and (4)dokibitonef mepllonyatetnasede. g BIMR-1 ) nklis/cxnseted that other proteins in
the red and els. [110] O her screening
thesev%?‘}?og%ss%s cean%; %%d%ﬂ%{éﬁe observation that expression

of cemim]n Thegsibatiany pﬁb’@:ﬁr&ldaﬁ b deicoidd asidg Isganﬂzi?rd
presence or act]vat]on . Detection of

lmun[@loﬁtcéi fiefection mﬁb@dsahat@g%@lqw il e Qg aH%‘ioé‘i’}}ﬁl\%lStSH’éable for
use in %aﬁgh\{hto\’l ﬁﬁ 12 e éﬁ@ S¢S EPROd a8 RIucRa iR ulti-vell

exa el'dw, a séri'es of ELISA Tnvestigations
plates. W&i ELISW d;tucfbﬁ@btécmmgdlmm bigdvailalde pin/Paloditenatiat (Posduct

Code N, ﬁvlgiéfﬁl%r?hgﬁéf SEeL oA G Epodes hah ShesiteeDu Pl Be
protem%%f ?:135 %H g%vﬁ&%ﬁﬁ‘ Rl @%h?ﬁe sidel WRSPRELEY dHch ad tHehat

es the production of a nunber of diverse
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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regul atory proteins, including growth factors,

chenoki nes, netal |l oproteinases and inhibitors of
wOoretoalk4opr ot ei nases. Thus, sonme of the screeni POI/US2004/034807

met hods that are provided i2vol ve determ ni ng whet her

- a test agent nodul ates the production of certain
Biophyg s H OB AcEE 19 (19Akoiesemonplayes Phprdothslighecdls e the

nhi bi
R A L R s B
TNFallﬂ?étahaQlebEth@r cefly e)tplmsmgax(exmemz gambmamhmmd for thetalbdgy to
serum condi tions_ as t was found to increas
adhere i G ABEPRIAYSSTn DA 3SR EAbesIan RSB afegltaéaﬁ%ayf 3Bgte cels are
under ﬂgc?’@ ?ﬁ{d‘?&c)ns th Hﬁ]r]l #H3Goic8 |ok iy \)agcﬂtﬁlteeih oAl Ll BHGHERY Efssays to
vari ous c asses of proteins that were detecCted,
evaluataadlmﬁdn am dqded farorpedinevive (seetdg nvendhdidnadsH. (1)

GMCSF); (2 h Ki . 0.,
M’Cm%& ES” %&3%3&?@%9?& al | op)r ot éi %ageezne). Ig.nfesI\/I(\/I(;:%?;

and (4) inhibitor of nmetall oproteinase (e.g., TIM-1),
I't is expected that other proteins in these various
cl asses carValdatiobe detected. [112] These particul ar

pr ot ei can_ b efecte Si| nd rd nol agj .

det ect[?i‘ﬂ rf&%‘ﬂ‘g%@att aﬁ%fmg?‘ltéj' lﬁﬁrgtv\f/?led Ofth or Ogr%l ERdening

methodRiah ‘B@‘fﬁ‘rtﬁd?@ésté(ﬁto%h&ﬁ@ e o Pﬁreﬂﬁ@ukfﬁy.anﬁf@hblyhﬁﬂughdiaﬁ are
format, for exa are ELI SAs that are conducted in

conduatesd with wﬂrblmra nEmovl@lS EChspasiq formafrofgaehmetheds mvepes

. Q.S .avai
adm1m§t§ép %rl % O&é)x anpl es o\%/a Sup 2{ncei?lst{ag C(ilgajérfiltctlyjbo | esa??]aétgéé csasa
diseases 6641 ffbrcialrhansing dhdnhiztapmirting ifshd distzsd (@povancar)és in fact

provi ded in the exanpl.es, bel . otelns such_as the
modulfied g efphe diseEE SoRien ﬁra@leiwmés heAmpNOqss uiliZed in

Vahdatfb%rbs%&éﬁgsd é?ﬁéralﬂgot X nt%?}é?ﬁﬁ%f C?%Tyat RE YSpe ?{ﬁyﬁlﬁmpﬁs QF Bgifable animals

are

includd, ®at &d nbolimithé ta, pahiatdst mideoratoahd| zebmfiskel | adhesi on.
Tunor cell adhesion to endothelial cell nonol ayers has
been studi ed as a nodel of netastatic invasion {see,

.g., Blood and Zetter, Biovhem .29 Bi ophys. Acta,

T30 Agents that inisract with 6€Xrbkdtyer s of endot hel i al

cells c 1YPMEEKSCIRS ¢4k Abata SorRftsl of AnbiEs lud

sti wllg}grd 1\vgotﬁlavarl ous cyt okﬁngs ang0 gr o&t%ébf act)(g?%mcu %
e.g., antibodies (ifidlEdinghmormctbnkl, hiripeniayd omhelstymsmfémshlrr@protems that are

CCX- CKR2 ¢ be eval.uat ed here t
known s HD L Gra) ereents TauEnIEs SRNAS SToER R ot PRl G fhuts
thereo 2 ShASSANSs qmangsﬁtl ot Bhfted SISDFLI é}iﬁ/d‘ran'AC),‘éﬁémblgne

mmc the force of the vasculature in vivo.

mimetissidiheinokmielpplypaptidepsete.o eval uate adhesion can al so be

l?/lei:]; ggﬁ?&] ,];Iew Vots%fs%d ?é?g%ﬁo%fé% é@u%q"ﬁedmﬁsmaﬂ

chemidal 8dthpAGRINbSa bivddgicdl entitf ducBlak ¥ pb@@ﬁlﬁbﬁcfe athahyimaRric @id or lipid.
t he foregoi ng screening nethods can be further tested
Alternatively mqtgrﬂeéonswen hp pencaigellaaltored Yoysions; of penitdopimgiigversions, of

a chem%ﬁci"n%i ot otifer ?1gand. Typically, test compounds will be small chemical molecules

and peptides. Essentially any chemical compound can be used as a potgntial modulator or
ligand in the assays of the invention, 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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conducted with suitable animal nodels. The basic

format of such nethods involves adm nistering a | ead
w@eoropouTeR i dentified during an initial screen POI/ES2004/034807

ani mal that serves as a di s®ase rmdel for humans and

then determ ning if the disease ‘19 cancer) is in
on mictogitsr phrsiin seleticaasenysk 1 Fall be S isb iy w5 mamy suppliers of

chem1c§1tcl98{pé>éﬁ' C}Jﬁ%%%gﬁé an«g/ﬂ(%d(g't rLo\élgée M(?} ISHh

Aldriche(S8 mlugss MID) mﬁaa(hﬂeﬁnhmiBﬂm:lhsrmqaeﬁnadimkal{Buclw Switztrland) and the
limted to, primates, mce, rats and zebrafish. B.
like. Agent s that interact with CCX-CKR2 [115] Mbdul ators of

CCX'leﬁ% t QAberRIRMN S Bibleedlar Wolghti&€less th
e.g., i bodi es@]?ﬁ nc ﬁlem%%oc | onal , huma?n zgg oreSS "

1,500 dattbues; amcypmmfcamsridssrtgarpr 6@03|8ﬁé, G09a60G 08 40 daktorisn Thae

|
BTN TR T T
1kehhc{o'd%‘f|h%hg ShisibcHeaticdl 'pfﬁﬂeﬁfés "c@m%lé with(Yoe pharhbiepkinetic

henmoki ne " ni netics, chenoki ne pol gpetldes etc. [116]
charactmmca,gaciudmg@sale:bsmptlmmthan ageniswith highgr metezules webght aHGr

examplgsaggngg?vgqlécﬁfy tg e éo gc;eg 1 a%lrji&l sqaagécg %S@rlner%]ﬁﬁ}; dnd s%lﬂﬂqlity

were dENcEHBEAWY Lipski efIOAs! BINS hading Beore enats IEIéBolnﬁ dahée(@pressed as
versions, or peptidom netic verS| ons, of a chemgkine

the sunwpf @Hl end NFgarheving ameleonipr weight ovss S s Hegthever 5 (or
MLo gﬁ?q%r 4, 1%:5' STaf haPRb SRt ?rf‘anq@q-éﬂglgﬁ ggc%gtor%%gﬂ%éeﬂl 5 Xh@éﬁ}‘n of

em cal’” ‘conpound~can be use ul'at or
Ns and@s)] Se e, i lipinklel a&ﬁmmﬁgtﬂwvem\lﬁmaB (3A25 Ell9ORp uGdmpound

nost often coppounds that can be di ssglved in agueou
Classeséhat@Ff‘g%lﬂ?ﬁ‘éat%@ﬁ Brqlogirl tiapaRorigEAEE yP: éf&f Iyexemntions §> fﬁ
The ai[ IZ%S Ifibfie gﬁ%b@iﬂfeﬁt g{/}pﬁt%ﬁ&@mﬁ BefERGHs. 1nvolve

l'ibra by automati ng the ass steps and provi di ng
providiag rmombdmtcfrm chemigalbarpeptideliraymontning adargaysmbaindfpiotential

|1 Jdt
therapeh RRBSORBDFETB TRl exfiee ] tPtiomiaet Selapsbinppria
chemlc‘ﬁd ﬁﬁraﬁ@s”%‘i’ plisslAtudridNate hBEE@edic iNBAY oSMBR) ds8dys, &fdescribed
chem cal conpounds, i ncl udi ng Si gna E St. Louis, I\iO)

herein, b itfentify these librenyi rggamb@); (pagii -chpunma spec(egpr smbylﬁsges) that

cisplaeilosized PoerToi THE: B copmepon i R tE Hiteppecs

converkiBRal2URA compBURds? oﬁ*@h&ﬂiéh@élv&%egmed @§ pbt@ﬁﬁaltoh adtudl, tﬁ&@peutlcs
daltons, and in sone cases |ess than 000, 800, 600,

500, di1900A eenbipetpriatehentiesl dibrayeisa %qikptlols phdiverpe ghmical

compof i UcRa b i ARPLIANLA HRRAUCS. BRI YIRS Conliifig o

numbepbpcﬂ%hild:aﬂ Sheitdipg blodke" Mok Bx@ﬁ}ﬂé, ﬂh&hﬂ&ﬁﬁhhﬂtﬁhhbchemloal library
characteristics, including oral absorptian_than, a% %i(s
such agp pcriymp@ﬁé librsy ésclormed %P@ﬂbmmgcﬁseész%mca%éﬂ% lQes

o554y P TR s AP E RO DTN i

acids ifi @lpblypeptideaontpgundy. eMillieus df chkihmabcatopomnds ¢axipr yathesized
througﬁlguch 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. Prot. 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
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the sum of OHs and NHs); having a nol ecul ar wei ght
over 500; having a LogP over 5 (or M.ogP over 4.15);
w@nwsos47pmvi ng nore than 10 H bond accept ors (BXPUSRNS€4807
as the sumof Ns and Os). Sée e g LIpInSkI et a
Adv Drug Delivery Res 23: z ound cl asses
not limitérhto: pegoidsibag.s B Hwbscatmdﬂ@ @aﬂl/ 9r7aﬁb ﬁquﬁl@eatﬂf&es (eg,

et puplfiiih STRER) AR s Dl UL PuBfGion g, 0

92/0009NOVdrEtbdigzepirkes rqbgn L.9IPAAING. EeIBS(;ﬂM),thqmmﬁa:rsl sudh dsrigrdyntoins,
containing a | arge nunber of potenti th

benzodipapiae ad dinstiart (HbORGtL drh N Acguiki DOAOHHAIE 6013

(1993))?9@3 0%884;5’6123@?@%9@@?% sﬁg i ohaF icosm. 86¢. 1h1 9868 (1992)),

e reened’in one or nore assays, as
nonpep@idél%’epﬁ&dnimﬁtles withtghudode sdaiffoydind (ﬁleschniam eyalyeidees Chem.
I cul ar ch al species or sub Ia

Soc. 141 9@&7&91%@@@» ¢ SRAlagouh BEABIG oIS %‘Pﬂ‘é“& libraries (Chen
et al. f%ﬁﬁ?% ESBH 16%6& '(f99%?)hgﬁgoc%%aﬁﬁt@%ﬁ@wptsc%@é 261:1303

ad conpoun or can ' ves be used
(1993)pahdot paptidpl plasphoalates (({€nmplalt ¢/eg, J. [ArgoThem. 59:658 (1994))

i T ol Sl O i i

11brane§ I@@E‘& |USS“ﬁath%§5 %39'08@)h ‘l}‘@ib gﬁz@sdz , VeMghn et al., Nature
mbi nThg a nunber of em ca bui | ocks " For

Bzoteclﬂwéagyl b4(3)a3®9 -Bbh(1996hindRE IS0/ 10R8 T € olllmatsrlgbrw& ksee,
LR BONURRRL A DT B TS DA, Byl

molec@@ﬁﬁﬂaﬁb@?slé@)é & Bendodlhaepines, BFIon C&HN; (Tgh 18 {page 33 (1 993)
nmber of amino acids in_a pol ypeptide conmpound

isoprenolids, DehPatsmt &A651 8% thisaalidiuenes 2edmephiagaiones I&%QPatent
5,549,470 8 th&l(ﬁ]?l(%oﬁrﬁa{eﬁ?st 5 93 41161 18 P 34 gfrbé!)ffgﬁcﬁino%hlp@h%, US.

réparation and séreénin
Patent § 306383 Kehi-ediazpiies,c3289,5 by, and #e liks).wel | known to

those of skill 1n the art. Suc? %ﬁgblnat r|aI chem cal I
i brarll2Y i lPryi¢rgdor theprepaatiqnof popipagTipbibrates ?Iagommercwl y

Y,
o L £ 200G, SN A SO AN St

Ralnlnj-Wﬂbhtro MA&L438IA, Apb\mmlﬁlosﬁﬂerﬁsq Fager GIQQJQA 9(ﬁ0|’f§us Millipore,

T RN e LT R W —
avaﬂaﬂ?é’&se@reeg @QﬁlGleh&l T?ﬁcét@n MIPIEhES ME; S Lowds; MO, 3D

I on No. 735) encoded eptldes (e.q.
PharmRETticuls [Bxtet, Pdn Nwewlgsmem s, Godurdloim et} goner s

92/ 0009
(bgng oo[llggﬁa[ 54:1%@%3& sge: rﬁlg}ltgd% gommercia é} B‘éaélagﬁe e}nd can be made
by the gbﬂ(ﬁhmroi Ni Bin%%t QMﬁ@@tdﬁl] N@*lldﬂﬁ’étﬂ}zle]}!s-@e@paﬁ&ﬁamme with
di pepti des s et al Acad. Sci

bromog@ﬂﬁ@{@g;y@b@gz,(l11@932)ene\bymgqt]g§t§lk§o@|l et C@@XO%% (see, Figure
 iscompmhoarial ol WEEMC T Rie 8 SR Bl >

phenyl&rﬂtlﬁcﬁ@tlﬁaéle afd 2all.6- mbheﬂ@lpyndl@ aneﬂmzls well&kdRhin Sl 8t. See
992)), anal ogous organic nt heses of scgm ff &2&)%
eg., Orgcwa yiatiop SHeHp & eraratigns, d. glel SR oand'ey aro 1983);

a3 EEAEITDS. CBRE 5k e O

TechndlogfXith ECh@ M Klctokidz, 19964) ) ,
[123] In one embodiment, the active compounds (i.e., CCX-CKR2

modulators) of the present invention have the general structure (I):
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nucleic acid libraries (see Ausubel, Berger and
Sanbr ook, all supra), peptide nucleic acid |libraries

W@ s@e/0449y. , U. S. Patent 5,539,083), antibody PCDOUS200€£634807
(see, e.g., Vaughn et al, Nature Bi otechnol ogy,
14(3):309-314 (1996) and PCT/ US96/10287), carbohydrate

libraries (see_se. g:z\ Rﬁ et al, Science,
274: 1520- 1522 1996) arfdpu S. Patent 5, 593, 853), snmall

or gani ¢ . riies (see, e.g m
benzodi azepi|t A5 yagel 33 (1993) ;.
i soprenoi ds, , 5884 [ / oI i di nones

and met atgh-aZzago .
pyrrolidines, US. tents 5, §25, 735 and 5 519, 134,
nor phol i no conpound®) U.S. Pat Gﬁt 5, 506, 337;

benzodi azepi nes, 5,288,514, and the |ike). élr[3121]
Devi ces for the pr epQﬁatl on of conbi nator @™ ibraries

. |
L e
Rdeaedfrodthe group IVlénsmtﬁfg/bngﬁtqgexﬂ, aﬂiqulym eubsiitukebalieyl, alkylene,

ty, CA, 9050 Bedf
eyt hmilceioae L cahsp i PR el v, arviene,
R gD AR bt NI, TR BIBeR s Loui s,

nis 0, 1I\/D,or3D Phar maceuti cal s, Exton, PA, Martek Bi osci ences,
i gglu a, MD, etc.). [122] CCX7923 (see, Figure 4) is
Zis—=C spal ly available and can be made by the

R' and R@ Hl%eéaélﬂﬂd ﬁerfé[@ntly alkyl or hydrogen, or Z in combination with R' and R* form
di met’hyl amno) propyl ] -N, N di net hyl -1, 3- propanedi,

arﬁ- ne 6m¢mbd§¢®mgrmmymﬂm ahleash oo pitToperbd falt@ﬁéllbgfompnsmg
t hods _kn 0803 Fi 4
Borfererary ol dEr @ i *be fade by condensati

can be nmade by condensati on

@hid F-6-LndpitRpedainyyis bpﬁondﬂ?&iﬁ&lluﬁﬁﬁp&mﬂy salsstientedorith one or more

2,4,6-trip henylpéeldlne by, nmet hods wel | kn {31 f

arqicticselected gom (e gamipceonbisiag oflylo e@#é@’ﬁ ¥ Pyl sulfonyl,
R Sandler & W Karo 1983);

A8 e

erocyclic Chemstry (AR Katritzky,
R3, R* k88 R) ardnck tldepaticatlp fel&@iediroml thél'gmlup @bnsjstingtfiyfubgen, alkyl,

gléloi S;Per oscgvg‘%;éganwj[gé??m&%&wﬁl & ﬁ&ng%g |9 lggﬁcy t he
%Fe?&:t%hé AN RAe I'lﬁ“(éf'?grg}? heRRRAFAENES h{f&i%kﬁ efledixy) aﬂ:ﬁ aryloxy;

mi's ah rnteger froml to 5 and eachY t hat
snbbstitutes the benzyl ring is independently sel ected

m.t roup consisting of hydrogen, alkyl, halo
R®is a]i‘ﬁg I}VQER%B al kyl , al kyl ene, al kenyl, al kynyl,
?&\h@éﬁ ‘Jﬁ)ﬂ if 7GY ﬁltR)%Hf YhEREand'RF @R ther ’W@th% ﬂﬁl.’z‘lcd h6spholinyl

, arylene, hetero rg{l heteroaryl ene, hydroxy,
group, aiemmayﬁ mjata\ca,st aeqf R 2dd¥’ ighydroxy alkegm, orgryloxyy-or:

o0 8 R SASE b oedcpoen. o
-CH,CH,NCH,CH,—; or

provided that if R! together with R? is ~CH(CH3)(CHy)4—, then Z is -CH—; or

provided that if R’ is #-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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a 5- or 6-nenbered ring conprising at |east one

nitrogen and optionally conprising one or nore
w@ewsvioeml het eroat ons, where sai d 5- 6- mrenber BCI/DE20094/034807

is optionally and i ndependedt|y substituted with one

or nore noieties sel ected fromthe roup consi sting of

al kyl [124i] k Sy wvavpﬂ?ewixponns lafiinfip #ljq subgiifyted phenyl ring

signifies ﬁbagg‘e“gﬁﬁt&?‘?lﬁg #lgegicfégﬂr fn@ﬁst ]ﬂrh rERr2l Sn®Bihent, fn1s1 2, or

romthe group consisting o
3. In aﬁmﬁérwemne@bmbdmtmt @ isDbsBi fua Gtk bxdferreﬂ dybatiment, n is 3.

al kenyl, al kynyl, cycl pal kyl | oal k
het er | il anqﬂlgﬂ em bg,dwgﬁépreﬁqg%é Ic@gp@indes have the general

structur%“:@; )%Gelg ﬁg o Ovﬁlghmbodﬁlﬁgnt 2eb2Ped coRpEui HaSe the

|s nitrogen and
general%u&lilﬁb@gvﬂmg@ esrm@thylh Z form a norpholinyl group,

h .
hydr oX1261ailk 3R e BaR ey Pre e SiFPOBS YT e
tu{eléﬂ @@kﬁ{m RANGLIRE RO hdBFerdent agénl ﬁﬁdrrbﬁy,fh(lltyl ADeb:GH

provided that if Wt h IS
aryloxy, @i ﬁmo)smﬂtgted alklyb MBre meferahly, R oR ,ﬁiild‘Rt deingepandently

ko R o B LA A A B
D, whér% ?@tls Hj?(ﬁogén éﬂﬂq{%dtﬂrﬁs RO RUELy % Rﬁﬁl triffuof@llicky groups

See, U S. Provisional Patent pI I cation No
such asaﬁﬂnewngsllz)X}’fanldédOQHQGFrﬁei{n 2 furtlpey e@baﬁiﬂawat &’ is hydrogen and R*

o 88 LB S0 S0 08 A st

OCHg)tola@tmbng(¢@cHQcH@)e substituted phenyl ring si gn| f| es
that the ring may be ejther cis or trans to

pr ef ety éﬁ@ﬁ@ﬁhﬁ%ﬁﬁbOWP@ prefopred gpmpounds Iﬁﬂsfh?e%eneral
r e a
structuf% gx{hreeegR %ﬂg fégﬁt%ler fénh% h%te?? féhf al?}rlll g{] l'él%t't%] &yl ring. In
anotheﬁpi’@fdﬂteﬂ&lﬁtbodpnﬁft,em Bdiydmgmoam:tik /R’ togethgeare F@(CH2)3O— -
structure T) whereR6 is hydrogen, h a further
(CH)swpbod{@@EN~ pref erred conpounds have the general

Struct/ys (Ih)anoi%flgﬁérﬁbdﬁmbﬁt PREME: colrb@fhdshA8 e \&eral

enbodl ment, preferred conpounds have ll'he g;neral
structuss (DY mhfvreeZ @s l)lirogtreanei 2B corabinativg vAth Br end R &peralesterogryl or

vt L R 400 Sl S5y S e,

where Z"igépﬁﬁﬂeﬂ i Norf%lhﬁibh V@l‘i‘.h RY 8 PREform! heAt0aye6r heterocyclic group.
enbodi nent, preferred conpounds have the general

More pseferablacaangiaunds havsrthe general siyetirtsdBn wARE &5 G @nkE iar e
combiBR ot Bk PR S By A5 RHES Alehicie

embod BARY, e mbiRatidbwit Rll ag€R? foreh Rdubstituted 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 (-CH2(CsHi1)) groups.

[130] In one embodiment, a preferred compound has the general structure (I),
where Z in combination with R' and R? is an alkyl- or methoxy-methyl-substituted

pyrrolidinyl group; a benzyl-, phenyl-, methyl-, ethyl-, or substituted heteroatom substituted



10

15

20

and R5 are al koxy. h either of these enbodinents, the

al koxy group nmay be nethoxy (- OCH ) or ethoxy (-OCH
W@RO05/0447927] h anot her enbodi nent, preferred cPOPUSIVIE034807

have the general structure 1), where R4 and R5

y%ether forma heterocyclic, aryl, or heteroaryl
piperiditiyh groughert hbenzyl-cplesny b dorarfornlrashstituted pipsrasin siun. Fspecially

preferr%lsu%sﬁ?ﬂ;g]h %8%[5]%{%@{1}365 Hrlr%%%ﬁne 7fy’ e%gl ggrg)rde u?(i)npo%(l ?Tllyl

ammylh@yc grdspayl Qﬁﬁﬁﬁaisoﬁrbpjdcﬁrmrtlﬁ bdnzyl amhmye afid iphemuixlyr ®gefarably, the
in conmbination wth and _R2 form a heteroaryl

substlt@pd heteroatoay i at shad B%tlon of the blpslfl%li‘%‘an?e nbodi ment
conpo
CEoAIS, IR R lr S AR S e ),
where ZeﬁedsxﬁaimyiiomwlthetlmnGWGi ic group. More preferable
conmpounds have the general structure (1), where Z_{s
CH and Z in conbination wiph Rl and R2 form a
het er ocyclic group cont 'niﬁg nitrogen. In a furg
errbodlmsnt Z|n corrbln ion with andR2form

f ti Wslu ed rror helNiny
I|d|'NyI p| per|d| or pfp€razyn @ [{2@
rred tituents the het aryl

heterocycllc group include al kyl, al kenyl, aIkynyI

yl, aryl, aral kyl, heteroaryl alkoxy,
heteroatons, and hal i des. an esp ci

eth enbodi nent, the hetero het chycllc

group is substjtute vvlth %—rpheny, meth

et hyl ey hé%wl, ryI or
cyclohe | -/met yk_ggbups 30 In one eqﬁodlnent
preferred compound has the genefal structure (T),

where Z in conbination with RL and R2 is an al kyl - or
met hox[)l.?’h]et]l’tyfer@dbsmpbumbdlawgrtb& gehiera) |strg¢tg@rﬁ) (am also have Z

nzyl bstit
o5 A RGO AR E h R PRI heF FHTN) By maty REnd R together
fOMIHQQMQtO)N(meﬁcHZ)QI sul fonyl -substi tuted piperazinyl
group. Especially preferred substituted heteroataom

gr ou ps[lﬁihlc | Indmotiek esahodimetinlin cembingtipk Withdkr and|R” form a

—men%gheﬁﬁngéﬁ&ﬁdﬁhg%t? e%%@ﬁ)él} ﬁﬁgpﬁclu& gBﬁé’ ?x#no?erg(ﬂ}‘c onal

heteroﬁbllliist Id ﬂhlsﬁéinlﬁtﬁﬁﬁhéﬂt@h ﬁH’Ipl‘eferé!ﬂy 1 land 3 ip pedféraloly —GfH-t. @ an
peri dinyl ring. I n _anot her aspect, prefesred

espem@bimétmé cRbdingng oét%\amwa% Zslﬁqu%%hyméwplvyﬂh th@rdeRzlsl n
conbination with Rl and R2 |F§O—| i- - S NN- SN
.S |

1

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

[135] In another preferred embodiment R’ can be a halogenated benzyl or
phenyl group. In a 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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, or [132] Preferred conpounds having the genera
structure (I) can also have Z as a nitrogen atom have
w@Rloang7®2 each as al kyl or methyl groups, or PEIESHRL4/034807
and R2 together formng -CE(ONCH ))(CH)3- . [133]

I n another embodinment, Z in conmbination with Rl and R2
forma 5-nenbered i,ncl udi ng nitrogen and
optionally incl udi or nore additiona
heteroatons. Ln thls e odinment, nis preferably 1 and
Zis preferal®@y - I'_an especially preferred

enbodi this tybe Z in conbinatiopywith Rl and
R2 is wher e(GH,);, s prefer p(/try%rogen, al kyl ,
aryl, or [13F] In a eperred

enbodi ngEs be bepyzyl or phenyl

gr oup. ‘ preferably
hydr ogen, , @thyl, benzyl or wher
par a-fl uor o- phenyl. [136] In another enbodrnent t he

m is algitégee froonptounds of the present invention have the

o P 5 R LS o S sing o
l%iré@:ﬁ?ﬁﬁ?le RAIb%ub&i@ed Styl, LANdnl ealﬂérﬁ»‘l' Qall@ﬁﬂf? 'o‘ir&]oﬂﬂtypf

rogen , hal o substituted al ky
mycmmyleml lk'c}lagdn, hetgricypelid satyl, acylena ab%ydaeyiehetmm@%m
(€r00¥94%%: aryl, arylene, heteroaryl,
8 ’hydroxy, and al koxy, s 1, 2 or 3; and
nm]>§QE3Rﬁﬂiand R5 are each independently selected from

the group consisting of hydrogen al kyl, halo
3 4 J
R%, R satglsit argy p@cdn mdwnderélwleéwé canh HsreFoup @nnrsysﬁpg of hydrogen, alkyl,

Cl){a(i g‘%’eslt( e er ar y&fg}{%{%@? flﬁ%ﬁ@ﬂ% "l(c:}k}éla5 Cloalﬂﬁyle
allﬁsﬂeraéydh@?(atyl dydeie, Héteto@r}&tﬂeﬂ;&barﬁl&né |Bydﬁb@y elkokﬁemd/ai&loxy

bond connectlng the olefin tg the substituted

ring sH@dl f pedn stpgture K3 apoyey thﬁyawéwerircaerec&mg th?foleﬁn to the
substitlsABent iieid B ANRLIRE HEOBOR 6T Rher I SLAUAET  ere
is 3. [138holnrm1bt}$rrbmbbmm¢, ppefefret ascﬂnbcnmdpmaydhavmm}e general
th I R4
Structvar FURIESH ﬁtr %’é%ert) prefaryeg fpmpé?ur%mgvggw the
genemi\%mwtﬁ%?ﬁ? WIRSPRE '13" hard R? 8lQUbERutE® IPARHBRY Stridtere (I)

general ‘structure (f1), where R3,
above. At present, especially preferred compounds have the general structure (II), where R?,

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 1.
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R4, and R5 are al koxy or nethoxy. [139] Wile many
synthetic routes known to those of ordinary skill in

w0 b@sas479ay be used to synthesize the active PONpS2Nd634807
of the present invention, a&6general synthesis nethod
is given below in Scheme .36 (GH H N £ .Ym (3) [140]

In Schene | dehyde (2) undergoes & gensati on
reaction w fimary gm ne (3) via [ Rs

L C@hifat i on. 8 abl e pvimary am nes a gmvercial |y

‘ avaid, apl efrom Al dri ck, Mt+weekees W, for example, or

@may be synthesbzed by Effemical routes knén to those

of ordinary skill i he art. [141] The aninati
o) out with a reducing ageg?kﬂﬁ
cludings but not limted to)

reacti on may be ca
any suitable solve
tetraAydro/ uran ( disa=eaf onet hane, or methar;{oi’-t\ﬁR2

[ [ abl e reduci ng agents

f ncl ude, but are not

limted to, sodigm bor opydri de (as described in
Mattson, et al., J. g chm %90, 55, 2552 and
Barney, et al., TekfahedronglLett. 21990, 31, 5547) ;
sodi um tri acet hoxybor ohydri de @gé described in
Abdel - Magid, et al., Tet®ahedron Lett. 31:5595
(1990)) ; sodlun1borohdeChenKaE described in Gibble;
Nutaitis Synthesis. 709 (1987)); iron pentacarbonyl

and al oI| OH a escii bed i n Wat abane.
Tt ahEAHS M Setehd §38eRTE) Riderkds AtoRi Ao feaion wih
pnmarﬁéﬁ%ﬁ{e' (Q}aﬁa'r&hfc’ﬁ{fé Shinafbn. aSultabie PSR anSINEs arE’ebﬂﬁhfércmlly
rans 717 (1984)). [142] The transformati on_ of

avaﬂabimir@nnéeldndt Mi wyuke@ Waifon examyls,)orpay tsesyathesizediby ghenigal

sui t abl n s tetrahydrofuran or
routes 18?‘>(W8rt ?ﬁ?ﬂ%gﬁ ;nar {“rl} 1§1lﬂg€| abI y substituted acyl

chl or i[gg1] l'l“h@raﬁﬁﬁmm rédction BaBtbe chatidd @t withrd rdudiag egent in any
are preferred. EspeC|aI%é%Preferred bases i.ncl ude
(5]

suitable ﬁqlmrwn@lﬁdlﬁé, bir aoHimHpPH isrepaeirofng il HED,t@Flﬂawwaye or
methanpl'fo itoFlﬁQﬁ{) teﬂlg{é (gf S@La%ié@gﬁﬁﬁ% ?%641 s fof Iﬁ%ﬁ@éﬂ%%é@eactmn
can

a sult coup |ng reagent
includes bataragol hrﬁttdsty‘do- ﬁxﬁl&n cgiamﬁbmﬂyﬂndty(ap |de$]:yllb}:d in Mattson, et al J.

N R T O C p—
tnacetﬂo&}rb?rgﬂ¥mﬁéq55 déEZnﬁ%zin (&&%ﬁ-}\/}agld rét Ezlh quaﬁécﬁBﬁ ¢.c8f3185595

37 'such as 4-N, N-di met Ryl ami no- pyridi ne, or
(1990)); modhbm harelselnide (a:sfdehgrdwedxy Kribbbe;, Muswts »éyrt@/a@Sdé@bﬂl%éﬂ iron

pentacallrgorﬁ}l anFQ Hcléﬁdlic%zaﬂq(as ggs%gd in7\.7v%15all)23ﬂe, 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 suitable 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] Alternatively, the transformation of intermediate (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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[144] To denonstrate that the conpounds descri bed

above are useful antagonists for SDF-1 and |-TAC
wW@Ebh@soki7oes, the conpounds were screened in viPECDUSH04/034807

determne their ability to displace SDF-1 and |I-TAC

fromthe CCX-CKR2 receptor at multiple concentrations.

such as T, N-gipetbiiamingep ¥ dBtor ﬁ“e@emSﬁnqﬁmﬁhé{flgpng%tr@@Pksias
t th f
deseribf BRSELRR, Sl SRUEERIE 21155 | TaC chemoki ne. The
abi | i t[y44]; ’B&t&nﬁmqga&ﬂdasgtzemodip@phmwﬂﬂmdl ahbed a@uﬁéﬁl |
or 1-TAC from_the - rece t t
A
determ%%ﬁﬁ%f’acblg{yjtéﬁ {REBPEOS0d NEACVEESR tﬂééﬂﬁécﬁﬁz%&ép\f& at

& ant agoni sts were able to displace at
multiple easdenfi@fonst The@oBpsuridsavmté oombinFd@ithheaanecglindeallshe

t { trat
expresyia bRar BRI oGS presfise SRy oy TanslEk SBiFah fogh 1
TAC cl?émcﬁd&né) eTIQ%LIRG of é%hnéd\'ﬁb dlémao%qn@laﬁaw SDF-f of BTAC from
desirabl e that "conpounds can di spl ace at | east 50% of

the CCKHEKRBDREeceptai/cges at mtﬂapkmmqnhetlm@wm deterapinest with the
.concentrations at or bel ow 200 nM Exenpl ary conpounds
screenifg RIOCRSY t hese criteria are reproduced in Table |

bel ow[143)Bldonhpdiads arwererideted e@d’tﬁ@lSHF ZKnQBS&G\bhtagomsts
Conpound No. &) ound 29 - 30 31 " " o' 3339

were alplp to displseqiideashS0%CohHvuar4 apd/or I-TAC chemokme 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.

TABLE I
No. Compound No. Compound
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WO 2005844005si bl e to screen up to severa
di fferent nodul ators or |lig&nds in a single day.

M43 C. Solid Phase and Sol ubl e H gh Throughput Assays

[ 146]

particul ar . _each well of_a

mecr

In the high throughput assays of the invention,

t hous aP@r/US2004/034807
In
otiter plate_ can be.

No. |used to r@omposadarate assdvNaghi nst a sel deqmppund
8 |[potential nodul , or, if B8éngentration or N
i ncubatilon ti zgyiects are to be observed, eXgTZ§5?1?::i7
well s can test| a single nodul atpr. Thus, a singl
st an@ i crotiter At e ¢an agsay about/ 100 (é“g.,
96) t OKS. 1536 wel[l pl htes are bsed én a
singi% pl atle can easily asgay ffom atd 00 t o\ about
1500 di ffer%ent conpounds. |t is|possi bl :
several different plates per day; asss
to about 6, 000-20,000 different|conpounds arg possible
usi ng the |ntegrated syst erns of the invention. Mire
9 recentty,—rcroftuirgirc—appro ps—to—Teagent
mani pul ation have b&en deve ggej. [147] The inyen
provides in vit aé%ays for identifying, in hi\gh
t hroughpyt for cBnpouhcs that can nodul at e
functiof or a t|V|ty of CCX- CKRR. Control/ reactNons
t hat Creasur e CKRZ activity of the cfl in
reacti dags i nclfude & pot © nodul at or
are P 7 as e assayg are| highly Sych
opti‘onal control reactions,| howevers-Q
reliability of the assay. [148]|h sone assa‘.|t wi | |
be desirable to have positiive cpontrols to ensure that
10 |t Te conponents—of~ the assays gre WOT KT Ty~ PTr OpeT
| east twg typesn-ef positive confrols are gpprdéZ%
First, kno activator orn |ligand of b
i nc Wi one l e of the assap. ard th@\/}\vii:)
resul t i nGredse i gnal resul tifg anN
i ncrfased Hctirvit CCX- CKR2 (e. g. ~3 éy m ned
accordi ng Po the nethods hgrein). Second, an @nhi bitor
or _ant agoni st of CCX-CKR2 ¢an be added, and the
11 |resulting de se in signal 3fof the activity of(fge
chemoki ne, re ffor can be gimlarly dete e It wifl |
be appr; t hat nodul ators ¢an al § -fngg
Wi t t0ct s or bltorstafind at qfs -@
i nhi bi C%%aj,de(reasa t hat> g s> 6t herise™
caused pr esence of the knhown nodul at o9 of
CCX-ICKR2.  bV. Expressing CCX-CKR2 in a subject [149] h
some enbodi ments, CCX-CKR2|is ekpressed in a subject,
12 |thereby Tncreasing expressioggo] CCX- CRRZy
Alternatpvel I nhi bitory po ynJcIeo deﬁ) |nclggjng/
ol anti sense sequenges, expr
V|tro |v VH i bi § expf eSS|on
sone got i ge en,odlng(D N s \\

intr duced |nto a

O
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engi neered such that a transgene replaces the Ad El a,

El b, and E3 genes; subsequently the replication
wa@ledosns42 vect or i s propagated in human 293 cebPdHUS1004/034807

supply del eted gene functiold in trans. Ad vectors can

transduce nmultiply types of tissues in vivo, including

fondi \SaidRhasaiapd Solile High Thpughpdt 4452% t hose found
inth Ve . Ki : i .
o 4 35 BB PR Ay SN i Bossit o sren
up to sewgpalahdusand\diffexanploelubiiors beligmes of a singlédlaye i particulag each
clinical trial :Lbnvol ved pol ynucl eoti de .t 1gera
[

f.or .
well o RicHofitGF DIAIHFARDS HE7H TH £ HOPATFR EFaHSHEN el hjed ojopiiel
modulhth %F,HPEbrféEn@a{tionW 'ﬁcu@ﬁﬁ‘(ﬁn e Effects 438308 obde2P&), kvery 5-10 wells
Addi t’i onal exanpl es of the use of adenovirus vectors
can test esingneodulans f 'Ehus, a singlestanabrd micadtyer plate gde assay about 100

senecker et nfection 24:1 5-10.(1996): St.ernman

(o2 B8 TS et 1,30 e RSbaS Sl on et 28bgeh GLAREY fom
about BI0 toYHUt 1800 ifF&I6Ht: coRipdtnds] Gt k%}%@fﬁ‘blb t\hdsaY 8&veldl dafiferent plates

Hum Gene Ther. 5:597-613 (1997); Topf et al, Gene. )
per dagfiaesay sreBus7Los up t¢ 2b®H)5;008t20:¢0riterent conppowndang@ossible using
the intgaril il s OF Fish S Vore Bty BB GO RpE 6 reagent
manipulBfi@Chivedean B&slopeal | . Such cell's include 293 cells,

whi ch package adenovirus, and 2 cells_or PA317 cells

whi ch 1348k aﬁee ingentiop nrogdes o yseysoips idestitying, iyahigh

r rGel |

through B Vol Bl bty GRNALAHEE IRBLRRG Sy Py be CERSCKR2
Contrdd a¢aciichsghat theasuoT OKsCKRpiactityyofdthetell in 4 deectivnrthaaloes not

i viral sequences required for packagi ng, and. subseguent .

includg ﬁp@fgpfaﬁlirwq?%%ars ORpetal. e LRSSy QJ%ESUEH By %»2% gptional

controf RRGEME thdWeyef iﬁ&fﬁs_@%ﬁ\d &Haﬁﬁtﬁiscﬁ{tﬁ@asggf. the protein to
The m ssing viral

e expressed. functions are supplied
i n tr ddd48byntsomepasdyadfi wigl bealekirdtilmte. have posikizepdmrolia\énsure

that thy SRS RLGRS TR frnoRAE okbhts Btk WP PS i pRtive
controfsQfre ﬁﬁﬁm‘cé‘. OFiaftda kvRYAREVRR of H%aﬁldtdf@dvéf@KE@ B&{Be incubated

Vira s packaged in a cell Tine, which contains a

with ohesaparle pf the ebyeansolie nesulting iadrease inpigna epmdtingnfaom|ap increased

soivie) SPGPRECRRR e PR B e PR SR TR oo BTl 9e:85, an

inhibitbEbBftagohistisf QCXNOKRS d28 Bk iagddd, i Bt rédu@indVéciasd Prsignal for
and expression of AAV genes fromthe hel per plasmd.
the actiily didhgehemekingresenter gaptoe shellaslyedetacteds iIEmu 1?% apnreciated that
. [
o UL S48 SRty sy IR SARUBNGRTo SBLAMABL A
inhibittth€hlcreass ort decvdabEihapiditigervisd Sansed bY e Fresedict b thetknawn
AAV. élGl& In many gene therapy applications, it is
modulgfes pf G6KeCKREt t he gene therapy vector be delivered
with a high degree of specificity to a particular
tissue type. A viral vector is typically nodified to
IV. halepressrg UCN-CKRX esudijecen cell type by expressing a

o S, B SR B O B M e oy
increasing expression of CCX-CKR2. Alternatively, inhibitory polynucleotides, including,
e.g., sSiIRNA or antisense sequences, may be expressed in vitro or iv vivo to inhibit expression
of CCX-CKR2. In some cases, a polynucleotide encoding CCX-CKR2 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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have affinity for a receptor known to be present on

the cell type of interest. For exanple, Han et al,
WOAS0829D747- 9751 (1995), reported that Mol onBGT/IS20041634807

| eukem a virus can be nodi f44ed to express human

heregulin fused to gp70, and the reconbinant viru
polynuclebtide is inteoduspth o qm@algfleréarp@b}mue@‘i@eseeﬁs?@g% W-CKRZ
are lntl% (ﬁ%l ﬁzglgggel \OQ{KE Eg{ Jsceptor. This principle

can er’palrs of virus expressing a

l'i gan C{ISOI]SIIﬁmome&hmsmhalﬂiJX@I@& em@idin@cﬂymadeﬂgara introduced
receptor.

e filamentous pha
into cedlp éqomeélr) @dlsm @%fﬁreégz (hhesogeRRps P?@Sglﬁsﬂ&%“ @éﬂtg e fisge. gy (i)
nelghboﬁ}lé hayd e mﬁfﬂﬁﬂh‘%'tﬁs@ NHisbde @ﬁfbb@lh{e)fltsf e ﬁb‘lﬁﬁu'éﬁéohﬁesad'ﬂfhe
en cellular receptor. above
mventnbesan:as ingrothesedapipl anésthphal rca}ls | ’l]hEt tussw with whieh thesndethelial cells
4(11\} g}{l nci les can % 1 %nw rag vect ors, = of
are asagiatr 0y s B SUE LV BEh g RUERAD ST mEe A SR g
endotHéRbake sequences thought to favor uptake by-specific
target cells. [162] Cene therapy vectors can be
del i v eilédi] i Golwent;omgl virdhandi nonrtal besed geam trprsdervnethegs can be

used u? at I ic %ﬁ{lé é}g&)jl %?#ggx‘r&r%d ﬁ?&g%}‘g&% ?}' Jch%'?n&e%tlgn n

mamnSHRE @él[@dr taﬁgét tis3tidsa Fueh nakhdde taxs bongedas aﬂmnnstad nucleic acids
application, as described below Al ternatively

encodipg@obipspiédas o thedayefionda gs £ PR Do gellssn Yt hlngsgme

el | X nt fr
embocr t% uaelcgtgﬁig eﬁw%&g%éﬂng?ﬂééf tH?IIlisvgﬂttéo i%g%s 1n1stered for
in vivolsd ete; \%gend dnpdpyhesent Npniviral vectdrelelieal Isgstorhe iﬂc&mbd)lﬁ&k

plaside AKed BHLEie s Mt IERA 810D ) B BTN SieBieq gh as o
liposogﬁc §8fal Véétglsc].eh%lgvély t%nﬁ%él dd Eﬂ?xf SRIMIQA Vifkes, which have either

l'agnostics, res for gene therapy (é.g., via
episomzﬂ-olr iftegraied geﬁomdmeafter delsv¥eey teethie cell.| Bori antemelvmd gmjsttherapy (

procedire, ook el SHEn BrRCE a3 e i hpler PBRE G 11211

217 (1?9?} %Ean%gééﬁk%m TIIBF[@@?I ?pl@ziwvs (1*99%) m)inb@quﬁfEmli 11:167-175
erie or cDNA) encodi ng a pol ypepti des

(1993) Mﬂht,l]‘fmwreéﬁa 458-46AF(LLX; BmBrunt,tBjotehlgugqgjj Q(éf)) 1149-1154
AV
o5 R N B ARl VRGeS0 MO R

Perricidek,| BrigsniNIediadI B Io6R 51@391,44@9@5)111&&(1@& 2l al., @kt Topics
of Animal Cells, A Manual of Basic Techni que (3rd ed.

in Mzcrg@zﬂ()gyamd Inmenelege Peprdles ard Babmy(pds) £1995):ndY u et al., Gene

f howto isolate and culture cells from
Thera%?ﬁ§§m7%8§§9 164] h one enbodi nent, stemcells are used

In ex yisep MeERBWIasnivixal detveryt sfanslefcididyenaoding engineered
therapg The advantage. tq using stemcells_ is that
polyp@mws o i bieveafion @1k lmoéf@tlpmrﬁlc&IWé?t% P}ohtswe ghpspmes,
r 08
iposl oy o SRR, LISCRBISE Al RAFUBL L hepa s,
artlﬁcbﬂ) R&rions) drﬂWgeMaﬂ&dﬁxptal@oﬁ’ DN AnLipaféctign G)kd;erlb@l ins.g., US

n vitro into clini |y t Jimrune cell
5,049 86 168 (BT ncOR f-87Gop . HieRectian qeopps oz woIf Ramercially
)<} T
(2. TEEEEDIRRR R4 T florectyr, KotV apd R RO ah bl fo
efficighit tdcepteptdcainition lipbfegtion 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).
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known net hods. For exanple, stemcells are isolated
from bone marrow cells by panning the bone marrow

W@ 005844792 h ant i bodi es whi ch bi nd unwant ed cel PGT/US20041034807
as CD4+ and CD8+ (T cells),45CD45+ (panB ceIIs) GR-|
(granul ocytes), and | ad (dlfferentlated antl

pr eseht33lg Theprepprafion of fipisimicaic agid cgmplexes, 1 1ng targeted
liposon?eggugﬁs g&uﬂ%h&é{ﬁ Cor \}Jlexe{s 11@@} IMERWA S oh€ of sk%l in the art (see, e.g.,

retroviruses ruses, |posones et
CrystalCSHi&;ﬁdemmglOtlhflaOz(w.ﬁt); Blassecd: éi.cCandetl Sepa hize 293 297 (1995);

Belir erge, Biacpyigaie . SRR PR SO sk e s e So4T-
654 (19’9@?“ cﬁ‘ﬁ’éf%ﬂ e@"ené"\m;’l }ﬁ)ﬁi H86.798 éi@SS‘yAlﬁ’ﬁé(d &fall BenEHWLS52:4817-

used for roducing a folecule into ultimte
4820 (1990);dcB. P\att NobdBd,188, 4,255,844, dB335871Sh26 hBT B 4dt5Hds

te suc c acids are avail able and
4,501 7\%@#‘?9%@5\% @ﬂﬁg J;‘%%ﬁ?]ﬁ) in the art, and, although
nore tsy] MR wsOBE RN2EH IRALSAA bhsdRQebRE Frahe advery of

parti cuI ar conposition, a particular route can often

nuclelcmcuim ctleodingrongingenerbntilppaptidesiofithe mventiatiakey @d\fa@%@ obhighly

evolve@ B}forcp%spg %og &%rg%t&gteare WLkslﬁ 7}3%0@ eiqﬁ%ff ﬁ{ehbo%g | C u @gbtlhg viral

payload e Tinblcqd) VRAINGCREIEAI lﬁtaﬂhﬂﬂlsteﬁéﬂ diedclly &Spahientsf(ﬁz vzvo) or they
particular method used to _adm nister the conposilti

can be Asﬁﬂdpdteﬁgcpe}ls in weoeny hemaidied galls e 9d@fm§t91ief1 49 Pétlents (ex vivo).
onvert}Oélg{g 4 al b%‘e% s&gte&g FLHRE 8&5&&%‘5@&@@’%%‘ %é St ﬂfvehpgn could

i'nventi on, as descri

includdReFroigilpkngvikikaadamoeivil] MOSGsc&maBandﬂﬁltesednpleﬂ. Qﬂ*ﬁs vectors
V. Diagnosis and Prognosis ent jnve

for genﬁﬁms@ésvm%ms gp CH’éFlétbt‘ihﬁgloé e%?%eaf Yqrsatile e flﬁ gene
transfefggltn %%?;?c fs a@[l QUL N S REDORARS ﬁos‘? eﬁn@&ﬁ%hﬁbl@fwnh the

enonstrated herein, i's expressed
retrovitus, leatviiys, auha@enoamrateﬂeshtustgm Eralnsfcr mletheds ofien eaglting in

ong e B S AR5, B R AP RREB P i

have b@%ec?tfeé?ﬁ/@& bPinBnPgivRIOR Uﬁ[‘fy%c %@%%‘et aisubgtal liver.

ore, expression of inacell, and in
p arti s3I , Thertrapismonf 4 exteelviroe ban bealteoed bisf ineptporsting foreign
a kldn el br

envelogc? B@é?]lla% exp tH% Bstegtéaﬁ %arg?tr,poyg gfnﬁ % §811§p e]ie\ﬁtlwral vectors

are retx%@ﬁﬁWe@tdi‘ch@%'ﬁﬁ%% E4RIARSSE b fsee hbﬁ-dﬁﬁﬁng G131 z{ﬂd& itslty
the presence of cancer cells using other methods known

producie fpighheirad titers.| Sﬁgqtlo;mf arrelrongral genedtrans s syrdem ydd theggfore

vent i N, I :
depend GEPTRERRL 450, BEHRRAE vicle A GPIAE B GRHERRE Bl peprinal
repeatsﬁxaﬂﬁ 9&01@@3@%@%1@&& upl 066~ m&kb odfortigs |setﬂen6&)t'ﬂiermﬁ@mum cis-
fromthe subject a biological sanple, contactin

acting LA s (age wfﬁﬁe&trfpr Trplirationand Rackagrre fi iy SHP P iy ﬁﬁﬁ%hen used
to mte%lﬁ%rtﬁg Ehetrﬁ)c étlg A i5R&hL falr Rkl tc{}grg%é p%en%&%&&ﬂéq g

absence of anti
expresSion elWldBlg' Lﬁectmtrbsmalozfecitorsemblu[da those based upon murine leukemia virus

(MuLV), gibbon ape leukemia virus (GaLV), Simian Immuno deficiency virus (SIV), human
immuno deficiency virus (HIV), and combinations thereof (see, e.g., Buchscher ez al., J.
Virol. 66:2731-2739 (1992); Johann et al., J. Virol. 66:1635-1640 (1992); Sommerfelt ez 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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appropriate to the cancer of the subject. In sone

enbodi nents, the treatnent is adm nistering CCX- CKR2
waniagordsts to the subject. [170] Detection neCTHO04/034807

usi ng agents that bind a préétein are well known and
|nclude e. Eﬂ varj ous_i mmunoassays, flow cyt

etc. apwlieaionrrihipty, taRgientoxpxisFIeB of g ?@ﬁaea?suocf the
t
o, 8 IO 0
are ca;fabliwdf vwr)t highnraastuchiadyffisipacy i madypcell ﬂypeqcnmitcm not odquire cell

_interest he. anti bod her ;
divisiopy L}W&l@éln‘chgw%éfﬁgﬁt&ar {% 1%% O RAPHRHOBNALS BT Oﬁ?&m‘f)efhls
vector cgn hé P]h)%lu 1nI 1@%@ hﬁ‘éhtltl@s ﬁ?&ﬁe‘i‘ﬁn@ﬂl di ?f@)’sygt}%ﬁht A&@6lBsociated

rst be fluorescently tagged (indirect
virus (W&AN@’m vedtorstand aismgs)ed tCohhsiuee eelistveith pagt anlclclh raoidge-gnin the in

o pJRRATEE AL SRk AP LLUONESEEN 5 R teroy

proced%i’b%Rﬁ‘&sle%n WRieBal k6 SIDBROST AVSTH RS SEeht No. @,797,368; WO
|'aser that excites the fluorochrone Tabel ed anti body

93/2464dyKitindilmygan Gevhéharapy & 78M0hébﬂﬂ4baé‘§uzw§a dafan. lopest.s

h e found,.to pe br t
ou: 1331 G Ro B ChE bR o BohMrl ) s ok dibebafamymbyrof
publlchtE]BrﬁrﬁﬁludlﬂngJ'SSPhﬂWNb 173,414, |Trétlsc}ﬁn eflg)., ML, Cemo?zolzvsmﬂ 3260

tluorescently | abel ed anti bod 0 _not express the
(1985}, Tentedhin, ¢f o M ek é7§ll BZPHQW%HQ%KQ&%HWW@M cMuzyczka PNAS
0 ses

164 B TRs D2 b SUBRU ., PP T hs2o15R0s €1 %65

car ci nf1sap, ppASNaad ,MEGSS)iu’G @:ixamphs arerrelrawmimsctors that have been
v S S oo e AR BBy Rt WT
1:1017- %ﬁ‘ﬁl@@) 1\{@(1@7@{‘&% PRI %322912%@%[’138 @1¥9d 73U bkl /3 ASN was

and’ nec cancer on cancer,
the ﬁrsmhcﬁamnnalveclanum in a @enetietapy ¢rdl] (Blansg ecal é’erencs%() #75-480
er of the eso

(1995 o measetidion i piass il 3% o malen BB F rar e STy
packaé%ﬂ%@for@f(Efl&ﬁ B8l | AR B Gk 44(0) 16190%1"@75 Dranoff et al.,

Tntestine, rectal cancer, kidney cancer,
Hum. Ghmeékw'bﬂébﬂdﬂégBancer peni | e cancer, urethra

cancer i cul.ar cer,. cerviical cancer

e o 1158f ¢ Ref et 3 assfiiakd Tithe SR8 P13 promising
altern 8 GRhe dBlRfedy B)stcdisthage6iethe defcBP@hnCidtpethog@He fa€aVinGs

endocri ne cancer, carcinoid cancer, bone cancer, skin

adenowgasesiated type 2rvdiys agﬂldm‘r@rs q,pgdglquqi fgomymné that retains only the

s DTRG0 e

gene tRABREAS] stalbls t1Btdenadelbropy &uealﬁdnﬁégmtloﬂ aito tyesdenb ok Oflthe
such as Al zheiner's disease and nultiple sclerosi

transdpgedill aag Kexfeaturesfor ﬂ‘hse‘(ﬂ‘?ﬁ)éf v eloms, (WAGHET & alg dtgeao1:9117 1702-
3 (199%:) 'I@&a&?{éta‘? 58 TRs: 99&%‘ OS' s; asthma;
ner u oneb rirtrs; contact natltls i nfl ammat ory

bovvel ﬂimaRephmbntdleﬁmememmlsnmt adannmﬂahmomrs (Ag¢)uran;be

as other disogrders a escrlb d
engindseduei U1, A GEEESBRBRAGHE Heckd fae P‘%‘ﬁ’@ SRy the
replicd QftfectorSRALLOP prﬁggw)c}% ﬂ?ﬁbﬁ 2@%&1&&{{&%@ gsd%ﬁe@eﬁiege% fimction

S- associ at e usi on l'ynphone. provi d
in trarise el vectars cdruansdudermultiplye ypesplfdissuen or wimb, inclddidg vendizfling,

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 antitumor immunization with
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cells and tissues can be distingui shed based on
reactivity to an anti-CCX- CKR2 nonocl onal anti body or
weDesho44aod | - TAC. For exanpl e, cancer cells arBCT/US2004/034807
detected by detecting on a4fell a chenoki ne receptor
for which SDF- and |-TAC conpete for binding. [172¥ In
intramusdelat ingestion (Steananeed, Hum Geundher hd p%%&?@@a}e pAdditional

h ki t. t . . .

examp i F BF S et SRV 7S 15 <G SR of Pbidt tals ncluae
Rosendokef b R2hnfdchibn 24 4P L@ (1996); Stdiatan ehelydkimeGemcHpr.dr7 he&3-

bot h SDFI and |-TAC as _ligands, Che i.ne bindi C
1089 (05 AV o raeal His rigpne: et anisl 900 B Y e iipe Py Cope

C . t h ) . ] -. h . .
Ther. -0, ARP; BEEF e R s oL TR EOR Blgpbhal Rl Fum. Gene
Ther. 7t108011@89%8998)can al so be used to qualitatively or

titativel I CCX- . A I ' f

the. agbhllc SHEEEBErAIS PG dhi b RERRA T PRy BHAEe of

infectir%a?ﬁ‘ost eai.! %Fl'gi &8s ift1deRDOB JEWY, Wi MRkadelBRdvirus, and Y2 cells or

ernativ non-anti body nolecules wWith affinity
PA317foells, 80XelOpiRR agaretralizes. Yéralivestors usefeinegene theeapyacepsuety

4 t hods. for. producin | ycl onal . and nmonocl onal
senerag by ise: TR LA RRet PSR W CFI 4 B QL REBFe: The
vectord t@f)i%ﬁlgéo.rﬁﬁiﬁ tKORMImaPvikd 96fiefEesThduitedifOr pdtRaging andadsequent
_ e’g. l'igan, Current Protocols in |nmmunol ogy, 1991&;
integrafigm infovaRostapier yiralisppigness being raplopest by 4n wpaersion cassgtly for the

protein(% g;le %gprei'\_%gg )":II he glﬁl 1%{7#29 %c%énﬁeés@@l%dﬁé tt;%z?g b? Kcl?ec;;a,icﬁeﬁging

er an

cell lin@58or8bnply, XA 9 R=iibrs sed ih e hdrapietsypicatty udly poissdsbHDER/
preparation_by sel ection of antibodies fromlibraries
sequenges iy SibidhEcnerts Waigh &% trapiddgrpeskagingand micga{ gy gto the
e - . . i 4
ot o e ABEACA b RS 0 PSS BOL R et
encodifg the@einir A AV agnes) hamblgrrepbnd ¢ap, betohdtingl IR setpeocdsbdile cell

. . herein. For_exanple, a comhj nan rotein i rqduced
tine is 150 Epigotsth 1B GRS P PGS Ae| RIAEEITES PIRFIp e eRieBhor of the
AAV Velo? and e&ﬁsﬁi&ﬂ SARY AR thShdiperpishRE thé Helb%fﬁaéasmid is

proteln Ing a standard adjuvant, such as Freund": .
not packdged/iarsignifcrht ametzindae th 4 lavkuof R sayuemrest Gonlamination with

Al t tivel t het i ti desrived f. the ..
adeno i SETL LG B 3K TR B0 S BB B By
AAV.protein can be used as an inmunogen. A further option

is to use a cell expressing the protein or a nmenbrane
f r act i[#61Jornimanysgsne thempyrapplieaiiogst sKirgirable that thg geeatherapy

vector @gﬁfrzl?\%f cﬂ%}’@ % e];fi‘@{ é%?eboﬁﬁ%éiﬁﬁg iotéga ra%é%ﬁ%ttﬁsgﬁé t&ég N\ﬁral vector
is typi@ﬂg%‘d(ﬁﬂe& @halvb epdcifidiyl fof ¥ given bél[ldlgb bytprepsing elligand as a
[175] Polyclonal sera are collected and titered

fusion arpieip g¢ith heiralipratisgisn omthg Virusanamea sayce. lde ligragis chosen to

i . . .

v P BAGSE ESUSRAARM b LIRS0 R Fcxamol

Han eril.i RNASORt9%M 76754 (09954 repdrexd thatdVslehecinatinea takemitwohs can be
for their_crossreactiyity against di ff%r_ent ,. and

modifigd isg¥Press humgndrisgBli sediosin s, andstnp gecqmbinant 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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conpetitive binding i munoassay. Specific nonocl ona
and pol ycl onal antibodies and antisera will usually
wherwdoni7vh a K of at | east about 0. mM nore uBCEHDIE2004034807
| east about 1 mM preferabl4 at |east about O. 1 wM or
better, and nost preferably, 0.01 nmMor better
pnnmm«za@mmbm]n%wmeém aiqc}gtn’e%tprsa}?flubs&agwgereé fgycontain

spemﬁtcg@h%ﬁl cesh Bfég@&ﬁk éﬁgét'ck%ﬁg' es, many

n ovvn e ar used (see
Kohl er [1&2]\/1 Gsﬁeeﬂhanapylabd:tbﬁ cﬁﬁ 6e d@lﬁveﬁ@zn(vl@?ls}) adli{mzstnatlon to an

. .et al,, Imu Tod 4; .72 83
individig) Datiens Y TIFAINURCURISHAR MR - (ROESOUR. IrResfigpeal

1ntramﬁ£(§1’lfhr%ubhiﬂ§r§dl d(r'?ﬁtra&én?QQﬁYusﬂ% bi98Pica 'h@iﬁollpﬁé)&&%ﬁﬂ)&l below.

nmruno w & Lane, bodi es
Alternhtinzdy, aztecllops ddmh@alell(faregaj cellamel v@odsmg as milsompbmﬁd from an

i 3L bR B BT Bo Rt b gt A itV dersa
donor ﬁ&hht%ﬁsﬁ)éu@ Eteinrbteﬁﬁ %Ho&@d‘b@&uﬁbﬁﬁﬁﬁoﬁ bPtRetellSlrto a Patient, usually
e genes encodi ng a nonocl onal anti body can be cl oned

after selﬁmnmﬁﬁ célisbylido haveineomemtedithe pectetuce a reconbi nant

Tont. 3| nE* 5O RehpeRTion R fbbiRaEl kAR ISRt o Ueraoy

(e.g., ¥ih SSMrFYdI6r SOHB trahsfBdtad aalsqﬁdoltﬁe hd;'éa BeRAisan ibiveAknows tofhose of
the heavy and |ight chain gene products enerate a

skill in theget- ﬂ@@mr%fﬁrr@dwmb@an@gt afisrpra splaiadeom Ahe subaget erganism,
transf%geég\gv{tf}& {él %ﬁagﬁiegg?@or %Iﬁ%% 8%&%&%epg1lﬁ%§j?ﬁﬂe ventlon and

re-infiadd bhadingsthe suliject @iginisan (e anpatizat)i dmripus &1l tl?pesesunable for ex

4,946, 778, U.S. Patent 567) can d
vivo tr%sfﬁort@a@é%wsﬂ knowa .t%fsh%owﬂwag? P idocot 2y freshneleral, Culnure
ofAm}gz%g ﬁ@z‘z& 91”M %B&E:? %gﬁ%& (g}cﬁa?e é%@%‘i@{h&éﬁ?&%&@md

as ot expr ess
thereitn furmrdmmslmm oﬁhmzato molateendiceBuesels fremg)a,tients)s Pat ent
s S S e S0P R R s ot
transféc@ioﬁ Zxﬁd 8% t(léi%ﬁ?) Thé lektb%fa%e &S usthg stiAldel18 138 tB&PcHTR
Morrison, Nature 368:812-13 (1994); Fishw |d

dlfferm_tlawd mmaxt]mr @e]myp:ee mwmoo@;ycambemcmgeq mg(g@)nammal (such as the

conr SRS A o BRI G VSR e

CD344 k88Sm)vitrd\idte bn@kawimpomﬁﬁﬂﬁn@es&nlaypdsa@myagun@ atch a GM-
be used to identify antibodi es and heteroneri

CSF, FiNxgyiand T3¢ axe 1@19@@14 (reactapbaerisi-nd £xp- %ﬂe&(aw%ﬂ(’&éhgﬂ))
g igg 0) ft%&r élt\é%‘??él il ng %dﬁgﬁﬁmgﬁﬁ&{o%ﬂ%&%gﬁﬁ%n using

knowi AREWNY.. Fondxabpll, esencedls afél@olb&dmb&hémmo\fvicells by panning the
able to recognize two different antigens (

bone o coliswih antibqdiesciiieh Etﬂdémwanﬁﬂ/seﬁs 9 e CR45BEH DS+ (T

cells), %@2% g)aﬁ gzgle%jr éﬁh fé‘rgﬁﬂ 0(2&@2 Zléfri]ig‘cl?d gi IEQ%MHBE@Mlgen presenting

cells) h@%@mab@@nuugaﬂep Med.d.76:1688-1G0% é1998))l y | oi ned
anti bodj es, not oxi.ns

No. 4, 6H8] odsctopicg egeurst?sx@@lse%ﬁ@@/%g@vgposaﬁﬁs,ﬁm JContaining
therapgi)tgcsgﬂclelc 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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[177] Methods for humani zing or primatizing non-human

anti bodies are well known in the art. Such anti bodi es
wae@sosedul for both detection and therapeuti cCPCT/US2004/034807

applications. Generally, a4#unanized anti body has one

or nore amno acid residues introduced into if froma

particulg OBWOSHPRR RS- IRBITEAD Ofte BEO Vil OTFaGHisS 2ae mgre
effectl\(lrﬁf'éa Qﬁ&nd?ﬂér‘? weferred to as inport residues,
are typi cal y taken froman inport variable

donai nf167u rﬂralrmactauunalba:{ccb;ﬁalds semieisadrt detganined mephrt by the
paric et DG TS e S o g S ek e o
adminf3te? S BRI osHioR! Al f?y IBze REBWRI atid )sultéfﬂé RR8Y®Mons of

et al, Science 239:15 1536 (1988) andPresta, Curr.
pharm@yeutietl campesiBims of the peses dvvention 2} jleschiped helowi (sea pag

o e LTI P2

hurmani zed anti bodi es are chineric antibodies (U. S
Patent No. 4,816,567), wherein substantially less than
V.  anDiagrasis andPeegrosisi abl e domai n has been substit ut ed
by the correspondi ng sequence from a non-human
S peci €f[68] NTiy predane mveﬂlhmﬁ;ﬁrioﬂﬁlés ARthodedf égteding a cancer cell,
pically human anti bodies in which sonme CDR residues
mcludﬁlﬂdls@hwscé PEIIAIRg ﬁ@r@amﬂé@ir dipgnosiy ef wypdt iAs degpnslyated herein,

CCX-CRRM B AL ARIGROUT cAhiE Sl e F Mbie by SRRl (ron-
canceermrEmummf iQ@X- G%Mappdakmsbe[lﬂnﬁ&']d tb’tb]nhﬂhdnw andaome brain cells as

CCX-CKR2, (e. g., oni ts or oni can.be
well a%@ﬁ@ﬁﬁ@@@@&%ﬁ?@ﬁ%@% A gzslaﬁe%%?n T PEFCX-CKR2 in
a cell, HR&'&H i QtarCfn £GNTRKA] 061 hEFEPA 8411 StheNRh QQldn@y Sf H1%1n ddi,

ome ‘enbodi ments, the nodul ators conpete with
mdlcaiasu thedikely fia@ntoof beangenepll dnGBXe CKRS.,. saMpJ;hslcantaunng)CCX-

CCX- CKR2 n_include, €.9., antibadies (includi
CKR2EE RS BRGTE e Tt 65 B prediegs susisy Coff ittt methods
knowrPhQh&hps that are known in the art), small organic -

nol ecul es, siRNAs, etc. [179] In sone enbodi nents, the

CCX- CKR89hodiedoading o setamaider anpseterf dzp inyentiopymictheds for selecting
a coursea\r?] trnelgs 621? éga Fubj %csf %mfmg g% gngspe&%( 8&1( vine Cé}nﬁlgl‘%g %)lsov‘rf‘({e% The

metho@s in0lES obtaReiRY fi6ini theREbjedie/badlogivsl sanp ¥ BeiB&ing the sample with
| eukem as, adenocar ci nomas, breast cancer, ovarian

antibodigp, @’é‘fntlgé’é'ﬂ?mdé% paments thegrof st hind specificaliyde GEX-CKR2,
s 2 o8 ALy BB Sy PRI g
appropriuwe torthd tanced df theisubjeanfresomesembddiments, thel tgatantBradministering
er of the stomach cancer, pancreatic
CCX'@%&%@P”%@&%F% ° SBEW? cancer, cancer of the
gal | bl ﬁqgf d%eﬁ&%%etﬂgd{)ﬁ@nagzﬁ% s thAtuisd é I%’telﬁ &ALl known and

cancer ey cancer cancer, osta e
1nc1ude,aergeva,nopenmhmnwsawr flow rcgtohwwy eianUesmg ﬂoazs t:ytomletry, cells

ervi cal ncer i nal . can
expresSi3f dapecif A1ER of SHOBH ViR Pahidcd Badsoryeheglih ghedentifid.
Briefly; 388E4re paihiiBdto 2AQGAE aPARHo8R LRGP Bld f#6tein of interest (c.g.,
CCX-CKR2). The antibody can either be fluorescently labeled (direct method of staining), or

if it is not labeled, a second antibody that reacts with the first can be fluorescently tagged
(indirect method of staining). Cells are then passed through an instrument that can detect the

fluorescent signal. Cells are aspirated and made into a single cell suspension. This cell



10

15

20

25

30

cancer, carcinoid cancer, bone cancer, skin cancer,
reti nobl astomas, Hodgkin's | ynphoma, non-Hodgkin's

wo gophotta2 { see, CANCERI PRI NCl PLES AND PRACTI CEPCTIEN2004034807
V.Te.t al. eds 1997) for additional cancers); as well

as brain and neuronal dysfunction, such as Alzhelner
suspensims isqmesedriny ataser ittt exejieh dpeofuagectivpara dapelpgomiihedy BV bmdmg to

' the cellgfftﬂcg g(g(tg,lglieg hgsgﬁﬁal{la g%l?s.qth&aarrg F&fnd%h Ibg %ﬁg&tt q.l %:eljeg&tv‘lllﬁpthe

onerul one 7 cont act

fluoresEkitIaAD dléantibody)exprsOthe ﬂi’@%ﬁ‘d ofdhiseas esllthbi dré gull (i.e. do not
psoriasis; reperfusion in as wel| as other

react weihdlot Heorsscanidy @b@%ﬁ%@bqﬁéé £ NBRKPHSF e profemsefpterest.
enbodi t
car coth UmiepEgefrii aionPERafr BRHEIEPRRSing human
diseasePmohsding, ibat act lpnitedeto \candek Lesg. pd:lard:mumhsg hom3s, meesotheliomas,

CCX-CKR2 if often expressed. in ncer cells but not
melanomggs. kaRbEmasdpykemissy Rde0pg7Biomiap PTERSL P, SV cancer, cervical

cancer. %ﬁbﬂs@&ﬁ leﬁﬁélﬂ&o o I(B%te(%ﬁﬁgeﬂ £nd BERitSHRAARGS, head

I'ng cancer case the nodul ators have a
and ne¢kndamcer, aslomearngkt, coloréota sandeamon; 50l ctdl lunmeancern émak cell lung
sonme cases | n 1,000, 800, 600, 500
cancer, £3nees L thy %88‘]‘*‘:‘5}&8 Hhdch ARy PPN B ARGt PSS R e

cancer BY th’ér@éllﬁfad&é}ecdh@éit TIh\@haTRIrkastiHS, Qe thianédi! KighdiEdaBerdbladder
nodul-at or corrpound into ultinate contact with the

cancer,tprgstate_oamenqoenrle eanses Areshid] ¢ancove fdsticenganess, ¢diviseal qancer,
vaginaﬁclgaléllalert h{égtaﬁ??ﬂacg{ é)yaréa%c%n? T y]ré??ld %%%re]r atlg}ggitd%aﬁ&? ;Qﬁenal
cancer [Jthtieatit BfidocAbE Eanear) catindid et H@eﬁcaﬁﬁér?skmmadﬂeﬂt e

and nore effectlve reaction than another route. [181
retinobfastonpisaHedeidns heaphostmpeaiHadgkia'sdymphemy Wér@AW[RrPdSJ\’CIPLES
AND P WE’ e\)"i}tapgﬁ< RGE Eflé {:@7:) ¥oraac&8ﬁﬁhglbéaﬁcé}§‘)a éé el a% lé éun and

armaceuti cally acceptable carriers are ‘determ
neuronpBdsfibictibhsupiasd Attikiater's disoassi alnd Gmiulbpﬂle nolerdizi kidatedgsfunction;
as, well as b the parti cul ar ysed to aizlm ni ster

rheumstpid s RS <Gardiamalloggaibreiichgnyat EHoTS BihHS opgryigpgphritis;
contactocierﬁl%ljuﬁ§;’l %ffmﬁﬁ?ﬂgﬂl Bk AseBle; %‘lﬁf f{scl%gerfusmgn injury; as well

nmposi t’i ons o present I nvention
as otheRdrsbrdytmd chsdekmrdafmrﬂmd hewelin. Smi semeasboditherss) thelsw&)c) does not

1 The rmd | at or.s oni sts nta iSts
have Kypost heEapranutigrts CagidhnisyTomseiss Beanogfgh ety
effus1089ﬁ§bﬁ1@l{1h ORs WdvikleaHRedin, SHEThARL $n ﬁfé'&@tﬁ?f&% Shor@@Nareliscased
made | nto aerosol formil ations {i.e can be

cells artdidsued comdie)distimghishediprisad on eqactivivy t anrdnéit GEXSBKR2 monoclonal

antibo C%rg%[?gﬂ dgulgfgé ?Qﬁ@%@%g lgagglijs arg tdé{e@[ § g}s, Hcretlegt?ndg on a cell

a chenf%kﬁﬁlreéé%@drfﬂ)ﬂ\%ﬁﬁgﬁlﬁf@ an®1-IRANEomPiits FRBEMingnd t he
83] Fornmul ations suitable for adm nistration

i ncl uo[d72|]q u[acadéltmnddﬁforcnawadlgandsbilndmgdmweans:bbmnlﬂ@e receptors
' tioxid
can be i erisn Snd gugth diftPReditat De AR BRI EL R b REER R orRe. For

exampled hH‘éﬁﬁE tRéindigR RBégtor BRGoAASHPY SndNT ATOL 18AHEN UShemokine
sterile suspensions that can include suspending

binding gambsdetemingd wsingtissue samplRe(s sigbl g@e@@sﬁ 6r can be monitored directly

in a tissue in situ (e.g., using radiolabelled chemokine imaging).
[173] Immunoassays can also be used to qualitatively or quantitatively

analyze CCX-CKR2. A general overview of the applicable technology can be found in
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stabilizers, and preservatives. In the practice of
this invention, conpositions can be adm nistered, for
wex@spse92 oral ly, nasally, topically, intravenptBU§2004/034807
intraperitoneally, or intratthecally. The fornul ations
of conpounds can be presented in unit-dose or
Harlownd&l dneddmébodléat dd-abeonaiaty Adengal C198R)- aélt@ﬁ%‘(ﬂhégwaﬁaubody

molecnlesyth atRittear EEXECRRE AR ARG LA NS AR BePALRA, |7 O

previ qusdly Memods foe grodibiag pothiel caabirsl mamocmbnzub allttd)odles that

adm ni stered as part of a prepared foo dr.ug 184]
react spaeifiaaHE Ve HbDHOMUR D EINREESK A WA B 8?§k1[;fm fl}?eaﬂ ee, e.g.

Coligaf] rf ¥7 %{t D0k ﬂnﬁgﬁolpgyhgrggpg rBHBWEE Tafle, %ﬂ?@b&é& 1Lon

r appropriate utic agents, including,
Labordo- Mafiys (11383 Gquking, MongkmtzlsAnmlaadﬂzm Paoingipéas and Practice (2d ed.

o0 AR o PR R Sl o o

antibo 1Je arhfiod BF Jtlon%? ﬁ&t‘iﬂydﬁ fidin GBAYRHbI RBbinant antibodies in
ceutl c principles. The conbi nati on of

phage ommalpemqtars aﬁelrw@mp@,( 1ram1destprmo@m§tanumra {oriuge &f drect

1mmunigg§slar§/,r 3 p]g,) o? gﬁ%gé\r/o? gua :algﬁ%e%g o@ ﬂ'@ :tllfeg%‘cf 4 'rlgo(fatgf hdescribed
herein ¥&f 4061 ﬁl@ ra rBorRAHiR Redteid Y$Hre068ddan a thdpkPEmEDEE] line. An inbred
approach, ‘one may be able to achi eve therapeutic

strain ﬁmnccaass munm ples\elr rabb@salg ammyhized atithethe protein pgigg a standard

L o L

synthe6©Péfide déﬁvéchﬁomrtﬁé emde‘s ﬁfsbio@déd sdroiul ad kenjagdted & ®odrrier
to effect a beneficia resgonse in the SUbi ect over

proteir; méwc@e@ as an BOIRBRRESE. ersqpiien dt tor Uskgreetl Gxpppssing e protein
ora m&ﬁﬁf gt;i) e01J %@!}mg 95 g @bﬁ@@kﬁ’! orla ﬁ] é}ﬁl tl%?ecff as an
var ors I NC | cacy

antlgeni pAﬁulﬁodiemd:Hcﬂ agaitist ﬁrqﬁeﬁymdmbt‘dme feagon bohbosmghm then be

sical activit nd diet of the patient, on a
Sele"teﬂ Riheir @bdigyin big f‘%&le\ﬁr‘i’ "ot her drugs, and on the

sever :A;ﬂ/‘?]of P& aaﬁévs&a' oA %611&,@@%@@1 1ilchEd Sdatifst B 1ﬁﬁﬁm@§§r§m an

al so determned by the existence, nature, aRd
immureassans foo Exampyle aiodidphass ideneforsey sviththe irncoogearimpmdhdlized on

st P50 i b St BT RRAR b g b or
their cRITRUAIVRY a ?Eﬁﬁsﬁm%l%hp land @orﬁauﬁ@mh&mstogb@sdp@t&m gifig an

may eval Gat'e circulating plasnma [evel s of the
compettt;ld@lbmﬂmg, mmmmawam Spepidicmopoclonal andpolyeloseicmiibedies and

s AN P4 88l oy BB S BE t ot gyn

uM, erMKE@Ieaﬁ ab¥iti (C Rl VSeHHeast, and #dé] prefiiaba@ .ol S i tbeey, to

chenoki ne receptor nodulators of the present invention
CCX-CBR2be administered at a rate determ ned by the LD 50

of the 1%? a#&t\pg%}?arﬁ{b% &Qﬁtlﬁé(ﬂg S qgéo%nb%antt kﬁ:fon c%ona% or

nDduIa or ous concen as ap ’he
polyclom antlsulliesy giaal kechright kn®fm tohe attkajaﬁ bt use@C(Heen Iegt, Redhilerrée

i SO o e, eSSt S o o
al., pp. 77-96 in Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc. (1985);
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, Antibodies, A
Laboratory Manual (1988); and Goding, Monoclonal Antibodies: Principles and Practice (2d
ed. 1986)). The genes encoding the heavy and light chains of an antibody of interest can be

cloned from a cell, e.g., the genes encoding a monoclonal antibody can be cloned from a
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APPLI CATI ONS [188] The invention provides
conpositions, kits and integrated systens for
wWEer@sHiLdINg t he assays descri bed herein using PCT/US2004/034807
anti - CCX- CKR2 anti bodi es or52ot her agents that
specifically detect CCX-CKR2. [189] The invention
hybridgme eidisssdde Hradued menr@ngma?cla%aé aptibady} jGeng H%"éles encoding
assa such
heavy GEMELAEP) FEARAGI pAIRARah 066 B0 radl FonfHRIoR 6 plasm

. cells, R&ddom fﬁiﬂ&hmsfolf alm hsanﬁ and lightphsiorgese podegts genprate a large pool

of antllsnaq?;sgxg@pe( tgl‘ffaegqnt gptlgqqé& speggig;(tg &qz%gq( g ,Zkg% m%ggzco)é?(g% ?gr]d)ed
1997))I( g%%ﬁ’?l% es OTRR :ﬁ)kddﬁ‘éﬂloﬁ)@f ﬁnﬁé’ bhdin mﬁés »or 8@nfbinant antibodies

g reage I'n each Tase, e assay conpositions
(U.S. Rawont 4J946,7178, CIU 15d RataoidNo.i 48140, 567¢ agebst adaptegtto prasluce antibodies to

polypeg g s it SBHO oAis0: Eisgas g gt Aot prERmiS S FRT giher
mamml‘aI b a? bo akd s exbfés@ﬂlﬂhim% orHuflaAAhtiBddEed sed) %th I98. Patent

Ies can be used to identify {P[zg pti de sequences

Nos. 515!4&180§,|cﬁ=.ﬁ45‘ 8QMm 151 3698 2A15.62X1 BKR63 342905 ,0A5,0h6.SMerkg et al.,

oSG 0001 SRS, S 08 P8 A48 fon

NatureSI8 G101 10311 by o FiRéisilk @r N SASR2BIe RN ATod) TREAS- 51261@96}1 a

solid support. In sonme of these enbodi nents, the agent
Neubefgsr, d\s%@ret otgehralonel 450 (d%@em@mb%&eﬂwabﬂmm ev.

.Immuntgﬁe S dﬁb9p)§o @te@%ﬁ(@g?’%e riﬁgé gﬁg&nw cgﬁ(ﬁ?‘ﬁge%] to 1dent1fy

antlbodlés Mdhicdabmayic FrB &ﬁ]gm?ﬂile that vmifﬁcgﬂy dlsitopelevied aﬁug@ﬁﬁs $see e.g.,
or carrying out the assa t nvention. T

MeCalf Gt Jerne ﬁa&é%ﬁ%zfa% Nargs oF ol Bisteenslipr o0 GO

(1992)2“%.“1&?5?%&%&15@0 (frlﬁﬁdegrﬁ Ciatl: | %l@icﬂ@éoéﬁﬁze% §itfBent antigens

for ectl e presence of the agent.
(see, e BheWRI 13408829, Trachenker etrad, EMB@J el O3 dder365B e ki) nand Suresh ef al.,

oS B o DR B SRyt A e B At B, . v

covalehtMF]|oHed AAdbEiLE %hmﬁﬁﬁp@ﬁﬁ@mew %hua@ Fafstt NeCh 696988,000
practice a hi gh-throughput nethod of assaying for an

91/00360f WEd 92B00E13; wind P OB308Yncti on of chenoki ne receptors,

one or r nt.ai.ners or conrpart nts

Ohe oriadR yiERRHE G R TR e e Kuin i G are welt
knownGh thrat.f Suiht dn@iBodies aetusyfut for Bbthcduesttilsh AR fHREMREEE Spplidations.

robotic armature for mxing kit conmponents or the

Genergllyk @ humanizpd pptibodirdias alpoel mengtasing peid gesidics mﬁgdqug@i into it from

a sourc%% 191?%3402[1}1]1'%&fcfahes8n ag g e%{%%g{o%m Sldh% IS 8#%% %‘ef%rred to as

importl reéMtEéSOWhﬁhta@é typidalig |tak,en ﬁrohﬂzhﬁinqﬁamv‘ariaabgﬁﬂldm TAGmanidation
col d .conpetitor SDF abel ed or tag

can be@ﬁ@ﬁﬁklﬂwfﬁ%meéefomfﬁﬁég dhe @?th?‘égé%n’ieﬁ a%gp—w%%@% 6t Jones

etal., {]g%g‘%e f?:‘ff%?r%i 1'r?‘§6f,28 ?‘g@% ar ageﬁ’g\%or taggzglc?jtt v?n's(tlgﬁj?verhoeyen

et al., Beierice23911 534111586 (K88 mid Presta, Curr. Op. Struct. Biol. 2:593-596 (1992)),

by substituting rodent CDRs or CDR sequences for the corresponding sequences of a human

antibody. Accordingly, such humanized antibodies are chimeric antibodies (U.S. Patent No.
4,816,567), wherein substantially less than an intact human variable 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
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| abel . Alternatively, or in addition, the kit can
contain an anti-I-TAC binding reagent (e.g., an
wa@eaosoody) for detection of 1-TAC. The kits caPCHUS™04/034807

contain the appropriate sal® buffers and ot her

reagents to performa conpetitive bindjng assay, e.
possibkyrsomg tFRctesiduey are spbsigited hprasidapeiomapalospenyion tl%f%]@’ét
ant1bo<gescr' bed in, e.g., the exanples below. In sone

pects the kits also conprise a solid support or

receptacle for measuring |ligand binding to CCX- CKR2

VI. (Mefyods bﬁm&aﬁhatt,eAﬂmMimfatioarAmthminmuamtmmdsmmt h

til t | at d
ome. dtplcodoaifien e Riih SE8: AleBulis of PGS kin hg
admlmtsiéﬁed‘%hfe%ﬂy €o fhe merhmbig: 8] R0s nffdulakien of l«ﬂ%ﬂﬁdl@ﬁb re[cé;%ﬂ
he invention al so provides integrated systens f

s1gna11hg ghvivanr Iwgnmﬂmlmiments, be wiodpletosneqrapeteryith| A @ildefrI'TAC

T

(1ncludi%bh&l@faﬂﬂium&u\&ﬁlo@ BtHet Bpeé 6f Binding ipeotine Mhad aﬁﬂ«tﬂoﬁx@ in the
destination, a controller which controls the

art), snaadb@;gamc mohesnlpseSiRNAsa Bl detector, a data storage
uni t }'}@‘7 h Th% &%%ﬁlﬂoﬁﬁﬁéntf ?l%ee@é b B3 S adm1[n}stered to

conpo suc as a mcro orrprl sing a we
a subjdeeNavivgg eant@adh isome Thsek UCEXCKR2 $mmh;llatm are:ad‘:mmsﬁarﬂgtoatreat

fixed nucleic_ acid or impbilization r@ea}aééayll
cancer(gg; eRFINPHAYAiopagiesothgigmagspe 6‘?‘%1‘}33/ By
adeno&?dgﬁdaﬁa gf)re%tr&ﬁﬁcé'r EHALidh Reh e Ch&Scal @alﬂ:er gﬁoﬂQ&BRﬁ' RE€emia,

torage device) aré optional 'y furt

© lymphpmeqessad camcea,mmd&urkjluts lgmpbainmdeed alttbnmkrcanmr,gco,lomgancer

coloreqt%lgclgtgcl:%m g%&%}zgﬁf &ay g]fl nd anal yZI n%r tthtﬁg gsophagus
stoma&vcﬁhéé?b;%&cfé%ﬁb Qﬁ}ﬁ:"eia|heﬁﬁ5b1ﬁﬂi%f%n@éﬂdcaﬁ@éﬁdmﬁ@gélﬁ)ladder cancer of

aval | for |g|t|2|ng storing and anal yzing a
the smalil glttstme,crewtab@mcm kxsﬂungy tincen bb@d@fmncarnmgetatemwmle

cancer; WAl it EURLIot BT g Lo SoRGu BBRcseTRe. VefBpeaer
ovarialVBArREt, @hygoidtednddR! festByroid &flkerRe@erd tean@nhakelehtic endocrine

Human, viral and nurine reconbi nant chenoki nes were
cancerpefreinid dangeshoRg Dases: skifscanssTn FriapblastemasNodgkin's lymphoma,

s ESPEISENG  AIE RPER 00 i o

1997) & iaddiciesal chnders){ Bowtidas bivhy arﬂﬁdauionhb@ﬁ;ﬁﬁﬂ:tlbn Tsfich w@slzheimer's
obt ai ned from Aner sham Phar naci a Bi ot.ec

diseasg gitcrmipknsRTews; ligney dysiar s ih E&m%t%éaﬂb@ﬂwérdh%ﬁﬂograﬂ
rejectifnh WheForb RIS xstﬁﬂlgwgfog?emo pﬂgh%og&gﬁ%@g@g jififmatory

tens nnea
bowel disease; colitis; psoriasis; reperfusion injury; as well as other disorders and diseases

described herein. In some embodiments, the subject does not have Kaposi's sarcoma,
multicentric Castleman's disease or AIDS-associated primary effusion lymphoma. Since
CCX-CKR2 if often expressed in cancer cells but not non-cancer cells, it is typically
desirable to administer antagonists of CCX-CKR2 to treat subjects having cancer. In some
cases, the modulators have a molecular weight of less than 1,500 daltons, and in some cases
less than 1,000, 800, 600, 500, or 400 daltons.

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

used for introducing a modulator compound into ultimate contact with the tissue to be treated
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clones 12Gh, 44708.111 (171), 44716.111 (172),

44717.111 (173), nm gQ&Ra, andnm g&b. The secondary
wa@nioshborty2 goat anti-nouse | gG PE conjugate ((eCi/U82004/034807

| mmunot ech, Mam, FL), wasiused to detect anti body

bi ndi ng by fl ow cytorretry The followng cells were
and is odit iavetttofthesmof killindhd aranAltherghanonedhan ausitpeiecrp ke used to

st R Gy LRt RORG ey AR e e

mdmoé@yﬁé@be@@bﬁbm@ﬁaan@mmme gl and), DU 4475 (nmammary
gland), ZR 75-1 (ductal carcinoma;, manmary. gl and), HEK

293 ( Iﬁlﬁiﬂn T@mhg«mﬁcgutmag p@ygosﬁpq@s/_o@@e@nymﬁgﬁiay comprise a

i c
pharma(cg% gy pce nBEa'bEi altiet, %%agrgngtgéaﬂ et agggg {e d&@\/éxhlffﬁed in
part byhﬂé’@dfiﬁ&ﬂ&sdo}npb@itioﬁ befigeadatitisicredclad welirag hﬁtﬂﬁ'ﬂdr‘d\ium method
Research and Reference Reagg}tnt Pro

used topdpenisigr thecempPHlPIVERCENEIELE gk 5 aﬁ]a aﬁnet\‘m)f stifble
formul{t%@ lo?%n%gedﬂsq%monﬁofsﬁ{]ogk oPRY R eREh RO Bk, £.5Y Qeﬁzﬂ?gton s

mdified 1 ncubator at a 5%
Pharm&‘@dﬁtdl&’ientm é?thbmrtﬁﬂﬂoerl pheral bl ood nononucl ear
cells

obt ai ned fr.om buff ts ,of healthy

donors{{%%t 6‘? “ﬁ}t%ré ©.8e ABYHSt S%T‘rﬁa%ﬂ sgs %ﬂi Bprossionor
i f ' I 162 Rk de EsrAgbRAtsSean be mad
s UKL 500 LB A s

into acyulayl folrewtatopsu(i. ai they Pri\be (@bghaedChmeczaim@@tnghyla iighalation.

Actosoliirimetonn pANGg ﬁ%ﬁ%ﬁﬁ%%ﬁ%”%d%%%%@?ﬁ%ﬁbﬁnﬁ%}?@Pas
dlchlo&ﬁfﬁﬂlbﬂin%iﬁhne"ﬁb? 6Akn, SMBRheERENt ed Wi thl % FBS at
in hum di fi ed58 incubator at a 5% C /air

mi xt urlé83] AfRosmulations,suitable, fox akminisirpionae ldgaquroys apdinon-
| d RP : t ) m
aqueouf RO jsofbre Mol SRS ditch ol Couifp eRi AR, iRt

bacteri6@ts G| sslutedriBat deeldr tl[e]iﬁﬁhulatldildisﬁ’@ni&;l axhd/ sqmousth non-aqueous
enpl oyed our technique, "D splaceMax t o exam ne
sterile gusaensicss Arat ﬁa@mch@e@ﬂsn?ﬁ@ﬁs RS, |SP’¢J§H@€¥Snfhé91<§emg&sentS

oy o T SRR PR b

admmlstafhdpfdr gaatplej erdilyasalyn gppﬁaalllty; mtrammopsly; intrepexitaiseally, or

mtrath@? ?frZIIB% g)rgw azt/ffgg 3% 3/0 R % n be ét{:segllred ip Hﬁﬁﬁigpecgre Multi-dose
sealed a'cﬁﬁalfxgré ]su@h g%a%ﬁles MH Jihgs ‘Soﬁ&%ﬁé’ #nd suspensions can be prepared

aceMa enpl oyed the sinultaneous interrogation
from sueﬁlel\p@ﬁzdérso graﬁEwaﬁd tetdbls of theskindpiicvmuely debyitred 0 The modulators

sti_nct. pur,ifie henoki e ability t
can alsf 8 gpiGHetGisH o PRGOS RHOPS) e GHE) TTAC 3o
i ndi cqig4l, HIbRY chidS AR CUX-ARICY BB atlobPH 1 tBE Presént
al . Biol Chem 274:21569- 74 (1999); Gosling, et al.

inventibpeambé adreinistaed inscqnptgodion, it p@Et qpprqnmﬁmﬂhﬁmeuﬁc agents,

inolacigc B1 L FALGY AR A Fln Selcfaf e Hplofflte agents

for uselig 5bmbldaua_rﬁﬁﬁ)erﬁg e Mhddby bt dfedihehyl skl MAh aitdacd@rding to
medi um (25 mv 140 MM NaCl, 1mM 5 mM and 0. 2%

convertigpplphagazagniieal pgﬁ@lﬁlesaa‘]’ng §@1@blr@*@orpof therapeutic agents may act
synergistically to effect the treatment or prevention of the various disorders such as, e.g.,

cancer, kidney dysfunction, brain dysfunction or neuronal dysfunction. Using this approach,
one may be able to achieve therapeutic efficacy with lower dosages of each agent, thus

reducing the potential for adverse side effects.
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7.1). Small nol ecul es were included in sone assays,

where indicated. In these assays the conpound was
w@owed44702 t he plate to the indicated concentr aPCDES2004/034807

foll owed by the addition of35radi ol abel ed chenoki ne.

Al'l assays were then incubated for 3 hrs at 4C with

g ent | d18%ji tBhteidose adroinissdity ¢ patiebhin Bt context of e RERSAY

v 8 p S BR 86y SOREER! SR B S ke 0

reduce (iRASKaFSor tﬂﬂl@r mah eThd oitieal @85: e HEPES;, pabieft wil ddphd on a
1mM Cadl adjusted to

varietySf |fmt@nsum1ud1(lg/ﬂ@r @reacmof 11@ SPPEifig m@%se%@éedl fhe aggebody
weight F}1s§‘c'a1 &h%dl C}létt()%c[ﬁ'e fefit 6 lé%@ﬁ'bl'e %oﬁbﬁﬁﬁgﬁ rv&ﬁlth other drugs

coun ation ounter. ta were ana yze and
and onphe)ﬁetveﬂtyusﬂ agrinilandidetea ril’ﬂéa;dzerftbmduse raiaoomllaaeabtdrmmed by

the cxigipnges TR RBLCEEY et TG, SEORPRE e on
adm1m9l§§t§cgl (qﬁa}%h?%%@&o\ye%tor G partiBRes D&&:t i ncubat ed

either 1) buffer al one excess S b (90nM
fi nal )[186] ?J;ndb‘te@n(lﬂﬂéthb'le[ffen‘ra‘}'e)awnt nﬂth@an@bﬂlﬁt@frtofi@ m n

at 4C. Follow n n t i.ndj
admini AP OO BB s e e o St of 8 hEhuRte mogiutator
tox101t§‘ %dTﬁ@pfﬁﬁﬁ&lﬁ@%ﬁtl&&duMoMﬁﬂsz I BogcnbNShe dddasgaivalent of a
t hen i ncubat ed, harvested and anal yzed as

modul@tesxsrfmm @basdwg/ky tod9|metkpdm a wreal swhiech.sol at ed from

anal 208 ar SR P e P R B D

inventiopeah bk adipiristeres anerse dht@inedby themD-50 e ﬂ&tmddlﬂmr and the
Technol ogi es $Coral ville, 1A. Specifich9 PCR rodéjcts
side-effgstwofthasadalpianpt Hiriaws coRocatTRons e ApNeEiq thgnass and overall

health §§ h%ggbj eépg _rlﬁﬁilﬁ‘ﬁtaﬁon ERhe cg%ghﬁ&ﬂ Vuﬁfﬁgl? %% gﬂqﬁ’deﬁﬁioses

Was MBasur ed: contr
Adhesi on Assay. HUVEC cells were grown overni ght on
VII. tCOMPROSIFIONS: KITSAINTE 6RATED SHSTEMS$HAADEARO THOMNE
(Z2BPDIOMTIENS | FNg (50ng/ m ). The foll ow ng day NSO
transfle@%ed CCX- CKR2 cel l.s as wel

Wi | gt
cont r oll88lye ke YxeRionProyifes m@évwngﬁiﬂvsmfﬁg %g&eféfgfi [ystems for
practlcln?%it‘ﬁ'e Gk ? H&s%nﬂ@d Ferbi8RinR! Al AOCRIERR Y RBHIERAA! J}Qithe? lagents that

nonol aye in the presence and absence of CCX-
specifianaldyt deiest ICX-CER®A51). Sl i des were incubated at 37C for

40 m n 0 n .

non 80 bn i i Faion AmERa Rt LS hage
assaysP¥uch!OBIBSIEER call ifEIASS; Fohoxakidld, 8 GO RTIERD PolPeriiRiieNding,

or vehicle were counted by eye fromthree fields of

e.g., ayparhwof 4 eslh, Irmrfme(fmc@éns wdindsewes (oa e RBdsek eepork Biol.

110 I
Cren AN SSELL B RPN 23 GBUHLT 880 5#Loon)
immobERGEdn a felid Ribpéit, anSlale)e}Iiﬁg 0bagf, 28 YactBeasd, A8B)ssay compositions
Burger, et .al. Blood 94:3658-67 %1999 Renpel, et al.
can alsg inglude additionad zeagents that are desirable for hybndlzatlon For example, the
solid support can be, e.g., a petri plate, multi-well plate or microarray. In addition,
microarrays of peptide libraries can be used to identify peptide sequences that specifically
bind CCX-CKR2.
[190] Agents that specifically bind to CCX-CKR2 can also be included in the
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
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6: 102-1 (2000); Koshiba, T. et al. din Cancer Res
6: 3530-5 (2000); Muller, A et al. Nature 410:50-6
W@ 208/0)479Robl edo, et al. Bi ol Chem 276: 45098- 4BA10ES2004/034807
(2001)) and in one exanple 36i nk this expression with
breast tunor cell netastasis (Miuller, A et al. Nat U{e

the pregenye 90 alsenonofiFEX-GRRE ¢r collrexprrosing CGar-Ekive o sapple, the
solid RPN P BRI IR gRE o Bicedat DTSl Paman

br east[191jn0Thecabéntionradéss. provités ldts| fpr tdreyipanotichamasshys of the
inventigpi fHiF §o0 DR ASI B o PR SREORaiRe prialspolecule) tha
speciﬁ%%@ﬂﬁi_n%secﬁg:\é%%fcm andlh Kbl foMAERC b PEGeh@ HARhEEIBN EThe kits

enotype of anti-CXCR4 staining. Three
may inbludashe bumore athkl cheimoking rédeptor polypEptideB- Kits cam ithchda any of the

B- 435s, | t . LA f i.- CXCR4 cl
o B P o a3 By LG
instructiBfiPlo pr&dtice a%%—ﬂﬁ@@hbﬁﬁm&tﬁo@ 6P£§%§§in§¥&%, effdlobdiisity or

(0]
~used clone 12Gb did not detect any CXCR4 on the breast
functiompfishemeking reogptaks, aneloympiesdontainasot ¢ampaytnygss (@et.de held the

L T L R P S
receptohs,EroBbiarin@siedor Mixity kit GAohehBairdhdlikte. Shown) and
found to have simlar_ antibody stainj nggﬁrofl les to

t he ot/A8?] pinesgme anhodiments, tae Fitssqopprisg REETL apder -TAC. In some
Y ;
eSS40 AOHELEE8 O TSSO C o
alternativelykohipptled o€XERAd piidthindpmld exepgiitorf SIRE-1by TicHebélkd or tagged

sl T e S BB A by e
embodig%ﬁtz, thd HhipMA cisfﬁigglgﬁ% %rr%i%fabél'é&‘af ta‘ggéd with B8t &4 feddeent

ne consi st ent reacti vi ty I Ng t he nost
label. Wildelayivelypboinedditionj the KXChRa conthin aolaotid-T2CGHinding teagage.g.,

an o b oE tSio St a Rr B  B BSosaBt butters
and otle? k& chis 83 PorfbANR Corhp SR F e LRI ads iy, fel OVB LMt MBI Yor 8811
well "as IL-2 cultured | ynphocytes and the T cell

membiapefe sSuctERAgEGaradrscdbaddas - &s theexpmples belomt rlglseme @spects, the

. CXCR4 expression. Despite t | ack .of ..react. vit '
kit lsg S SeRAe yaoser e ebiTtn v e HeREF bl to e crre
(e.g., iR BplatEFeit fIreeRSohLcongshtiblehitlsaadiatiod ¥8iinteR|dr alifoffited plate
MCE- 7 and MDA MB-231, did express CXCR4 nessage; .
readergjo i fare asyopisMbe k85 sompprdsefipsirigtions o6 upiag shq Kits, ¢.8y, in the
ion. Ih all cases GAPDH was neasured as a
metho%?o%ﬁf?ﬁ% . ﬁﬁ;&gxam ne whether differences in mAb
react if@osy Tyinbentibnealdoprodidercinegraied §yateamncioshightBroughput
resulting in epitope varjations in CXCR4 on various,
screeniig|of ppreﬁggl, moglptpesfos ayeffest an thepstipitrop fpgtien gf potential CCX-
d . . ; i 4 .
CKR2 BRGNS, THE QR tybicaRY R IRRIBOREL Al WhicH thansfeps fuid
from aceluce td h degmgtiemaaonfrolienwiiels eortisods the kdbdticragmatare a label

i dentical to publ.ished CXCR4 sequences suggesting that
detectqfed ﬁ%te Strsasalt Ve eosibel éﬁ?&%}a SR EComphent such as a
microt%%{kﬁ&l%@orﬁﬁ@siﬁ@h‘ $vell mﬁyigglﬁé’aﬁﬁlbh dfx@kE $Cd Hib8trRb corEReink B fixed

bot el " types was identical.
nucleic acid or immobilization moiety.

[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
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[203] W have previously reported a set of techniques
by which receptor binding to a conprehensive array of
web@soki7ore | i gands can be simultaneously assesBEUS2004/034807
(Dairaghi, et al. Biol Chem72 4:21569-1A (1999);
CGosling, J. et al. Immunol 164:2851-6 (2000)). this
image fnas homputma probiety dfisemaxarallhavaiiablg PSABRITRICy T AR

ot SRSy ML P P PR o

image.Si gnature chenokine, 125 SDF- , for binding to CEM NKr
(Figure 1) or MCF-7 cells (Figure 1). As expected, the
potential high affinity conpetitors of 125 SDF- a on

CEM NKr i ncl ude hSDF- | ]?\Q%ﬁﬁ 1, while hSDF-I and
HHV8 vM P-11 exhi bit potenti a%rmderate affinity

Examgl@Mpetition. This is consistent with all previ ousl y
reported results of SDF-I @P% &8” vi ral Iﬁﬁmd
for CXitfdl Taevarpleshevoibal pﬁé@#&? SPmPgtfat pififigg to a
s was markedly different. In this cell
new c}{e%o% r_gci.éé%y

and m - TAC denonstrated high affinity
conmpetition for the same signature |igand SDF-1. To
further investigate this unusual result 125 |-TAC was
W signature |igand on MCF-7 cells (Figure

25|
1) T8} IRedlehislnc s SPLAGEIHAR R furing rétDiitn.

was | dentical to the profile obtajned
chemoltfien gvetEht&DEd fram R&IsSystsems\finzeapelis.MN) wpdPeaprg TaprRocky

mﬁgaggﬁgsﬁazagt IR s TEO
sl B S A O RSB RERIREA LSS,

Phamﬁ@ilaqﬁ&t%&l (Eﬁcﬂﬁgh@fnsﬁi!r GUKAf Mohbtlynili abBedEeonscTHVIbIrcytometry

MCF- 7. gest edmh_l{ t he Di spl acel\/hxit m dat a,
and hgaml bmwmpqtmp@reéeﬁ;p &Petystprs (MingeapgiindyiNg: ang-CXCR4

clones it (1 oh Q1T 5bi o3kt 1107 A2 LR ARHEG2s, apd miaG2b

The sa%&‘l_‘d ani®od$PEodt ahti-nic@sel Ig@EElcnnﬁngmtpI(@beltatrdnmmmach,eram1

NKr and MCF-7 (F 2). Not h ff t
FL), v veisHoldofosh SRHRocy DUSHREAY B - Howiotor BRI g CFINERe

{ hat
a8 BB PP ORI R8s s
(adenchﬂ'aftﬂlhdiﬂa spaainbiyclind)aniAMB-A81 (adéhédaerinamnamamiviagy glgnd),
oA Ao W i b S B LSS M ok s
(ducta?égéﬁe pf#%%:rlﬁ%arﬁl o), BfR30% @ﬁuﬁa‘i’f@nﬁi‘%ﬁﬂc ﬁfdn@?j 'I-RW‘EC C

receptor for
(humeaml umblli€xd yeivlp dasc8lar 20d@haliim; 0e0d). )CEMoNKh (@uémmph@astlc

oS R SRS SRl A R bR BH cocare

and RQferénQ@ RegRa PRsbr&{ Bl lihaands ciihred I ﬁR@M'{M@Hﬁtéc@ H@rndon
thus permtting 'classic’ CXCR4 nedi at ed

VA) sluppﬂdmngte(i iwith10%4 fethl bgvioé serive (FBSY (Iﬁ}g(alo@x@agan, ilgarag37°Cina
SDF-] t I h

s b B P, B ST Bt o

(PBMC) were obtained from buffy coats of healthy donors (Stanford Blood Center, Palo

Alto, CA) by centrifugation on Ficoll-Hypaque density gradients. Isolated PBMC were
activated with 2.5ug/ml phytohemagglutnin (PHA) (Sigma Chemical Company, St. Louis,
MO) and 10ng/ml recombinant human IL-2 (R&D Systems, Minneapolis, MN) for 3 days in
RPMI-1640 (Mediatech, Herndon, VA) supplemented with10% FBS at 37°Cin a humidified
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ei t her nmedi um al one, nedi um cont ai ni ng excess MG
(~175nM to inhibit CXCR3-nedi ated binding) or nedium
w@onwsai4ng excess SDF-1 (~90nM to inhibit PCT/US2004/034807
CXCR4- nedi at ed bi nding). |-5BAC conpeted with 125l
| -TACfor binding to the MCF-7 cells with an 1 C50 o
incubatayiet ¢ BYgUGPeaB mixBwe.iAfermgtivatian, the celis Wensivashed mdrﬁlwfed in

d f 0
ey PSSP Lol e300 B8 i R e 34 o
until i ddylceBdberelizedi ve the sanme honol ogous |- TAC 125 |
R s
examn?%ﬁﬁg %fob%%zrohléjofaclhlembkﬁle @t%éj n'f@ht‘gﬂ)n‘wiﬁl fh@ 1t Reptoron MCF-7

estin served 1
and C]EMINKb celth. nNghie mechnelagy emlpmys exended, |6£ﬁ¢t5¢hyane1dnb§edt1’aé10hgand

cetor exres nthesec Sim |
binding asire D TASBRIOFD® 65 REHOR B PR K- A7BkChem
274.21‘(’35%2—273{(??9 @@schrfgeﬁte?gl FYndlifio L LA B EQI00. In these assays,

gai'n, pre-incubation with excess MG
D1sp1aneMa1e‘1*‘4f &mployd’d the bmﬁtmgownmﬁnb@tlomxﬁé@@FﬂmreGEMuﬁﬁt cells, as

indicafed e} AP ERET ThemoKea 1 Ao RRACH CdPloigaeted
SDF- M@r ICPAE é‘sqﬂ@i%&tte& QIstg?tﬁé pfotJA%égaﬁbéw(nﬁratgﬁpemIJBM@@hem

inhibited (Fi 3). As expected fromt
274: 2H6Qﬂ4d¢%x@bsﬁn$af aet ué pfrlwembébm IB5E-@(R0E0)), %Bﬂyl chemokine

cteme FRE eV B9 BTGy Po e o BB FE A ot (1
SDF- 19%& '"81 PM mcg%pﬁﬁ M 6 heOMiovehE %ﬁfdﬂiﬁe@% (25RANIEPES,

ition, again suggesting the bindihg
140 mMéNe@I, éanSCZI(Eit, Smedi Mgtdl, imd CXGRBVire288im Z]blumm adjusted to pH

esi.sS was. e ned further P o ed MRNA
7.1). ST OISR o RS P8 2S5y e isalsa e the
compofuﬁﬂ wRY LEERGS 1) pledEhehd ihaRael 'c@ﬁc%ntrﬂ'ﬂﬂ ﬁllo{vbd By the addition of
cul tured I ynphocytes expressed CXCR3; no other” cell

radlolabebd@hemxlpnes Adchs@XERBre ther GRubated f@f3 lihe b4t (e Wit R

o S|onb RT P upports data from Fi gur.e
agltatl% gf 3t wigg g@bﬁm%ﬁ@f@% BSEAS: ARGV Sh %Wteff Qe PEI-
treated @F/‘E) $lalHiR3s {1%\” %Hf—‘ﬁ’smé g@eﬁi hatb&t@ (P &ty ank 'wa@ﬁg%vwe (25

ant i odyreac as wel astheateredllg
mM HEPES] 5 mpedafl,di mM aadlaf ﬁMMgﬁliz edjustedtto pEoh). oS:mntillant

o 314 SRS kel E0E T DR i
Topcotftesdintillb®sh cditerf Uat%é&@n&l@@e@iiﬂrﬁwﬂtéﬂﬁlshﬂglﬁﬁﬁn (@faphP4d Prism

been identified. W considered several orphan
versiop 8 P8 gerdylecinoge, @l@@hPﬂtde%@b?t’%ﬁ) is called RDA (her ein

f .
f o R8st ofRumbrngt an i sD) R Rk G S E figation

based 5&@@0 d&@ﬁﬁemiovs NGNS YR SrleYin&bRTASHitH IR 1) ﬁ%@@?%l&fe 2) excess
CCX- CKR2) the hal Il mark radioligand bi ndi ng phenotype

SDF- 1|Bs(9ﬁldﬂef'plai)Ldréﬁ) MIQ Ei7GoMefinh)). as@BKeGrROrS&Opminsy 4aCi Followmg this

incubafioh s 0 aied 69l dehemel g “RuRPaPT foRLeSesoPIRons Sth(-T h I TAC
were aha&fiﬂo th@bﬁﬁﬁlg‘%gicﬁﬁhs Q] hRhEeer Mheh ihGARRWOhartbdtd SBdnalyzed

nol ecul ar weight organic
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
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conmpound (SMC) therapeutics, we screened snall
nol ecul es (nearly 135,000) using two high throughput
W@ ensems92 one desi gned to assess t he CXCR4- medPGIL/882004/034807
| eukocyte SDF-1 bi ndi ng phe¥ot ype and one to probe the
CCX- CKR2- nedi at ed breast cancer SDF- | )
PCR pmnhntewwemem@edr@smpw offe HyhsidkOsuy B éE&Kt %ﬁrgbﬁ%%m@%% Inc.,

bi ndi
Sarato%;hmt cg%ggA]gl:)ﬁc\?zgpn%{de s 8%1921)(;\’”\% el nt Ihgg

smal | mb]e CM@szdﬁﬁbgﬁa}EWE@XﬂWeme esemighhiod 251
SDF-1 for blndIWeﬁ%to MCF-7 wit

tissue (ﬂ;ugwreat & slidgs incthe presenfieP LI qrn] (f?gg/léléclg ge(?‘é?‘é%@ﬂag/ml) The
fouowlgl)% dal%);\& %% ﬁr@p 55 ‘il?Fd QC%'¢$§}e n %rraMl Nérﬁgll@b’g? & btk Wi labeled

with cA2B4iAMVI Tthe cilcin Idseled dellls BickSthtR ﬁlat&flﬁmb thelinddiheljaltmonolayer
CEM NKr with an | C50 of 106nM(F|% lfi does, not
in the prigpgnigp ﬁnq asenesryt GCRiGHRR? @n%EO%Fﬁ 55, é’l e§ uYeEe ’Slfubated at
T TR T A
NSO deilgaeetsviblizaEby ﬂ@oﬁﬁ%ﬁpﬁmﬁr&cbby e@ells tirestal with D&l&pmmd or

| eukocytes). [209] After initi.al I%)ivdet(gr m ni ng that
vehiclpywisteseounted dareye Sonstheserfiglfls ofvisy PPttty for

SDF-1 which is distinct fromthat seen on ot her

ResulfgOn-t unor or non-cancerous tissue further studies were
~ undertaken. These phenotypi ng studies (using antibody
reacti E%Otlg Rédeﬂ%goﬂé H&Jdquerﬂffféﬁ'd)@CR@ dx PR SRS RGtaE tumor
di scrimnation e net hods detailed herein), have

cell typése(Sehgal s aiyy SigtOmmhg9:08+104 (1998); Sagals A..o% ul. JiSppe Oncol

coasEEl HE e A e g Y Crcr s

6:102 %5{2@00)1 K@éhh&n)r EUIL CB CYinES RB 6858 0-5\2000) D VRATRE, A WHRY.
I's and t hué CCX- CKR2 expression. The f ol | ow

Natunt @&60166(120%1))/@0@6@4 ghitind @l@ll{éhewiﬂ@@ﬁo%ﬁél% (2001% and in one

correlated | ndi.n Var
examPg%r HEPIRGIPEAY ggl?r\??% &%mg enocéat%{%?yn%{ﬂrgm% s ét&m Nature
410: S(Ber(ma 1)). ST RirhRPIRestizdteRe @H@éh@ﬁﬁ)l{&(k&ﬂ@é}ﬁtﬁl@ loﬁmimor cells we
human mammary ductal carci noma, hunman gliobl astons,

undertgply tm@@te@g@p@essgmﬁ CXFﬂj_lg]n splieral RumarHbrsagh &gmor cell lines.
Imtlalfyﬂtg.lg 55&&3 ?C%Zg lréss{ ?1 &Jseev\%lfl]lhf%fl rﬁ@ ov@@ﬁ@tlﬂéﬁy Of’nmary IL-2

rapid I'S respect
culnn&wmympmcetds raﬁ@mds T cghaimes, THM- M](Dmdﬂmm;wetbaxamtned%

thrapldly di vidi_ng, e enpr ssues. One ..
deterngiap st T g1l PoaLRE OF S?‘E%ﬁ‘i Fai, e prsst R IgkRA lines, MCE-

2 e
T 5 e i S e

stamemItx&llar su@mbmglmwdnlb btdastl tpmen gejtssire rapottbdito ¢xpiress IGW the

receptor p is a.critic 0 r owt
widelyByrdl QIR P actrs ey § XSG00 B ey ales Sl Jhgal and
variab ea'l:tn‘f:i é(sQfetéé'té?i Wk ﬂﬁ%r%% |o3the‘?)510¥1§s t@ste& Bﬁ theHrBAd hitfor cells.
nozyg l1Tttermates die within hr of birth

The b(dﬁststhmnot@i], limgs DU MAT vawed ZRYS- lswsrem testedB) this assay (data not
showrS aéldI ar thé{/% §}1%g]la}- h ogy fﬁ%%ﬁ)%f)ro CR§' éﬁ(en&ﬁer brgcllst {Hngoer cells
tested. Thus, the staining patterns of the mAb panel for CXCR4 seem to suggest two distinct
types of reactivity: a “leukocyte” CXCR4 phenotype (exemplified by CEM-NKT, 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).
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Natl. Acad. Sci. USA 95:9448-9453 (1998)). In both the
receptor and |igand knockouts defects in |ynphopoiesis
wW@psyEhDpoi esi s were observed. The fetal |i vRET/US20041€34807
maj or site of hematopoi esi $0i n the nouse at day and
continues as such until the first post-natal, week. To .
this de2lndbesendsentleskefapachizity Being s mesivjdelyremployed anti-

- [ hj : 1| o
oxer e TR Aok W SRR 101§ GEMRE G0 fReion
these céllb HEREIPTRIEARNA @aeisbhtddneorh itineetht decbrbaso tkourtlinasmtestetl gn flow

die) and E (a point in_devel op

ot A SR8 S0 e B TorL A O i o
positivg SRR forlcBicia Llbrolfan) DRI 1RO 1RR BRYCHAE) 1ARSGS dnd the

eta lver cells an ot |
variablSBEacady WithAG: ¢tiremse-GNORAwiees pestade thedreast mmaiyicell tiges, MCF-

o R e T A A e
be neg%i\{%g;bﬁ gxgg{ei re3ston. Il BGERIsAE APD FEwhek aFatdd fa dohgrol. To

notype we first correlated with cancer
examireevhahaniifferaness mowAbewantityanastbe diede semrnexgfierences thus

.Furthernore, .CCX- nt agoni st [ t
st RS S T S OB L, SEL b afirbe ver
produc?sf%éﬁ%fﬂééﬁ&n@@cmﬂ as & Zebedsehiati 0§ CRCRHeViatep tomindr, cefl ptrdl CEM-
[1Ver cells at E17 express CXCR4, and these cel]s

NKr, a5 esgmasentativeDieell. fire seavienpesi frapm these Sre pelliings apsidentigy] to
. C t agoni sts i nhi bi ' . ' 1 ci
oS HSERSpbs bTE ACR 9 S s
the gerfhib @AY thubiESpolyhgside didl@uswFGISCRA hebothicell typpewhetdehtical.
liver cells at E and E both express_  CXCR4, h

COX. CHAD3] SWarhsie BERiPUEITPROTIad 2 58§ ORiSPhgHEs 4y WHif tspeceptor
bindin ' O ichohoRatoy Lt BlinG BUEhs o bR AN RS s0d
(Dairafii[Tenus Bilil €hem®76121 6634 {1 998pcGostioat § ctigh Agnmiuel 164:2851-6

ooyl e LSt dlsuntion of i1, CICRE0 o o
MCF-PRSR ¥8 té}r{hﬁ{@tﬁ%ﬂéﬁl&iﬂ@c}ierﬁ&té i) tedted &dr thd Miityasldisplace the

are unchange I's provides further evidence64 tha
signatirB@hgraokineNéU SDTy1 & Hor piatlingepdEM-NKt Figure 1) or MCF-7 cells
~ cancer-related SDF-1 binding affinity i XCR4.
(Figurp 2).44s exppeted.tbapateniial bigherfbnidy A R S Ao VEN S
: r t can Vi i ol ' I - '
metuce SER- B niERsBEat DI T o PAL P LHIPTLOBRE PRGN

modeﬂai%‘ﬁ‘fﬁﬂi?}dgérﬂﬁ)&ﬁﬂoh. TS isecoRBistchRaE kil prdvisuslyrepesabiesiistaf SDF-1
SDF-1 stimulation. More inportantly, if tunmor cells

as the anly ronavived digertd foe CXRRS Heawraver éhootars] pattern plesprppetitign on
th t QSi . '

MCF-; gel matEvaRRNERE 1 S B pRELAC R TAC botfpstrted

high aFfhifyecoRyRAitibh Gsh thdSantd fvabine digand SDEN dloefiirther investigate this

untre d controls. Thus SDF-1 therefor rves as a
unusu@lrrpﬁsulg%%ﬂ_tﬂw avasiteptag as tb?aﬁslé%ml@éma&g ap é’?‘éﬁ’? é’ﬁﬁs (Fgwe 1). The
high a‘fftl]r%{ya&gﬁ%&fe% %ﬁ@hgiﬁg LhattReven NeFL7 Hh€identical to the profile
obtained using ‘%I SDF-1c. Thus, on MCF-7 cells I-TAC and SDF-1 behave

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-
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ability to undergo apoptosis. Exanple 2: [215] This
exanpl e denonstrates that the cancer-rel ated bindi ng

Web@sotype di scussed in Exanple 1 is nediated PYI/US2004/034807
CCX- CKR2 (previously known @s the orphan receptor

RDCl ). [216] In general CCX-CKR2 is preferentiall
TAC desspoagstedvitn ' Tk SINE+lov foe tindiig|te MAE-Tg B@@%Wﬁ%ﬂéﬂﬂ”@ 2).

Fomoe Sop T 2SS S S S S0 oBB o8 d5e 15,
et 83 PR e IR Or ) o s

of SDFCCI@quﬁDt expeessedjon MGEF-f inisighovitharathyt @aCEMRDYE. Thus while

the sequpiostt SOV GRAI FoiSH! WPGneoH BT oF GARHy A epegifcity and
afﬁmty]&’i'fﬂé%n FQ@M MWiiled3thaBidr BaiRst at e Carci noma (LN Cap)

unsti nul ated endot helial cells human B cel |

Ly
(Raj i [203) Visowsiin il ikt 0odr 46 b e on MCF-7

ot o B T T AR AR AR o i

receptdrdBFI- A0 @K, et @zi JTRp Weed 1374000:24061908))ETo (HRV/E), '»°1 I-
nouse PBL nmouse B cell Lynphoma (BCL1) liver

TAC bimstisg wesexaminerlindes eprdifensdbat ey lnhkbla w@gﬁsw GRER pediated

binding 1 it el BpHfied LR PRRHRMICE AN im0 R EXCIS) thus

permittihy @lassfel OXUR?ﬁUﬂliédﬁteﬂtH‘hﬂdlﬂg {iievhindihgenfdied tepbitad CEERAdigand
expressi on on_these organs is t er m ned

SDF- 1rta&i>€¢R@aﬁsjws11 ﬁﬂrwowgﬁﬁaw@@ﬂ?@l%&ﬁ%z&gﬁ LGS IHCPK%?%W“h

either %%ﬁ%n?ﬁﬁgﬁ@ B@n@%&@tafn exicOds I\%SWM o HEt ONOR-mediated

eptor I's expressed for a period
bindingf ot thédumrtohelidihg eeoesd S]DEHI[Bt (~901€M OKRRibitCX¥KRA assiatedn

nouse fetal |iver the th
binding). I-TAC competed with 1 I-TAC for b1nc¥ ing to the MCF-7 cells with an IC50 of

1nM (Figure 3) confirming that it is a high affinity ligand for this receptor on these cells.

Similarly, cells first pre-incubated with excess MIG were then still able to give the same
homologous I-TAC/ 1251 I.TAC binding curve again with an IC50 of 1nM (Figure 3).
However, when cells were first pre-treated with excess SDF-1f all 151 I-TAC binding was
inhibited (Figure 3) suggesting that the observed 1251 I.-TAC binding on breast tumor cells is
mediated by the SDF1 receptor expressed on these cells. Similarly, 1251 -TAC binding to
MCEF-7 cells was not inhibited when IP-10 was tested as the cold chemokine competitor.
Again, pre-incubation with excess MIG did not effect this binding profile; however pre-
incubation of the cells with SDF-1B completely inhibited '*°I I-TAC binding. When the
CXCR3 ligand MIG was tested as the cold competitor 1251 1.TAC binding to the cell was not
inhibited (Figure 3). As expected from the DisplaceMax™ data represented in Figure 1,
SDF-1p competed with 1251 I.TAC for binding to these cells with high affinity (IC50 of
1nM). Pre-incubation of cells with excess MIG did not effect the SDF-1p/"*’I I-TAC
competition, again suggesting the binding detected is not mediated by CXCR3.

[206] This hypothesis was examined further by PCR. Isolated mRNA used
previously (described above) was used to probe for evidence of CXCR3 transcripts. While,
IL-2 cultured lymphocytes expressed CXCR3; no other cell tested expressed CXCR3. The
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enbryogenesis (El 1), but by Eit is no |onger

detected (as determ ned by radi ol abel ed SDFl bi ndi ng
W@ps044T8C di spl acenment) as well as CCX- CKR2 PCT/US2004/034807

transcripts detected by Nor@hern analysis. In the

adult nouse it is expressed in nornal kidney. B

lack of detpeird SECRDexpressiondel/l BLBraaprotbiata fiameipare|Sppgain
| ti
soeeeRRRTEL AR, SRRPon VSRS R Gk Gam et o 1<

the ragiog] i gFaeditded dmm@mammdy oausiisityns well adithe altered
smal | popul ation of cells in the brain.expressing
liganddhmpding speci ptygnd piiiti lef 8 teansider the Bissheniaraatiot classic
L t
e e e e e
whichi the clmm&ﬂnina:legdna had\nbdicpen Ildﬂt’[tlﬁéd X e @R rakpvesd erphalm regeptors.

O STTRET T e AR A
sequeficd YoPRDRY i§ %Hﬁ@&e& Bitd WR‘ME 49’3@{31 Jellrlﬁl]ealﬁat%gpﬁdt%ﬁdéébnously

untreated controls. See, Figure 6.
express G¥CRAVGKCRS driCGEHEER Brthe helﬂmarkya iohganddtinding phenotype is

TR T L N ST e

SDF- ylﬁrﬁsomﬁaﬁg iScahesd BNthdTsRconiPRefIrs SDESI SMEENTAC.
Monol ayers of vascular endothelial cells are grown

a surf &08] Gethestioxige é@gemgls&mpmmthaﬁn@alk mewcmlab@p@ht organic

comp%qqé&gg)l HO S@ g:s]tew%?é e:eﬁ)er oa‘clf;%hfg(:rlgg @%?%g\?%lOOO) using two

high tBfdgkhe Is¢raénss ofid aestonEd ny amsehmxoaﬂ?&e&mmddsmongte SDF-1
cells attach to the endotheljal |ayer than

bindingheapiRpe andkpie tegrehedhe Gedr-Okdi e ate@rbéeaéaaqqcpro%‘)%fl binding

pen 55, 452 A ORBELCLr O 0Lt B8, ARS8 A SIRRBionor
the m.bxmleg/pmbc@eﬁ wa pessitde (ngmrb§) aFmoémn{pdnf tmm@alemle

tunmor growth. Tunors fQrm when human
designagtd %C%%@%wr@@é%%h COEKre, foablétdmsj te M@W Wla)an 1C50 of

46M£§ﬁ%§%§£;&%&@tm{y allI nél%@il?ﬁ@és noft rﬁ{‘l?? 2574 1‘&' blﬂdlng on

agoni S S vascul ari ze

CEMJ‘M(mtau Fi- RZ)OTB?,/ Sottasts b i¥erent soibll hYoléﬂlﬁ@aﬁtﬁgiﬁﬁ@CCCXWB
W gw ant aB?Mm st devel oped an encapsul at ed,

inhibi{ssld'd §D£r1<zbmdmamrc FINKr with e 165¢ ef 1 @6niM €Figatei D) leut does not

it} o1 g ¥ B QR ol AR SERoeskisS faippeds reveal the

markédrh\ﬁﬁlu}ﬁ%b gﬂo&%‘r&ﬁi bf ﬁdﬁ féElg?oJanﬁﬂﬂmtgqmgbi‘tifoﬁro? MehRsqo the two

esta a vascul ar bed and provi des evi dénce
recepﬁotﬁa(foreantttaglonlmm\csfle@@)@}@bsm is a useful cancer

t herap 2 Th ffect .of antagoni sm of X-CKR2. . ..

wns. o D950 oAl ity o5finufing B BT, B op i Gt g pindine

affini§f foPSORSt whidA®Y distiitildm {haideeR g8 bitel AOA-tiFhér'WBh&ancerous
injected with a human mammary carci nona. Tunor

tissuerfarkay ﬁ@n&mﬁwrm«@m@l@ ﬁleﬁq pi@@oa/pmatuchmuemg ghkodyaeactivity,

hgancﬂhl{léag RFOSHY] g&c}lplgarar%ng 8g1rc J&ﬁ'}&' I mahl?ﬁb?ee %ﬁ%:%des%( atled herein), have

clearl$ ﬁmﬁ{ ng(t c%%}t Ercee(or elreor) 66l fypks gE@Ekhibitl HEbIAdih@ biffity (e.g.,
t hat
antibody reactivity, ligand binding and pharmacologic discrimination) initially correlated

q

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, human mammary
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has a role in tunor,gromh. See, Figure 8 Exanple 3
[222] This exanpl e denonstrates that CCX- CKR2 pronotes
W@ ed0s/08419%i val by reduci ng apoptosis. [223] PCT/US2004/034807
I nteracti ons between chenoki3nes and chenoki ne
receptors are typically assessed by measuring

adenocarcifay et S TEorh QTS P PEREROH PRI um

mammarym{g{%xl i zation or cause cells to migrate in response to
its ligands CXCL12 or CXCLI 1. Cells expressing
COX{23R2 Tamonvamshatherernedss areididicald setieaidipstt berapse of their

vat n n Furt re
rapid ate G R B 10 85 s ar (RSO s Pt S8V EF e
characteristidh twithe-apigti dlmdidg erly kiebristieasued. OhesdheaLbfhoddduggests
the recovery of live adherent cells after three days

that tumor§gsthadnlt gray aerseseph revariRnigRie anvpspbiyenie gsawih phenotypé. Both
t

e SO AR PRI BT, AR B P p

ligand recepbhsrgyaiait ia@nificslvendpore ef gyowih adé ddved@mmtrﬁmﬂvﬁmmﬂely 150%
t he super t coll Cted.fr se cul tures was nuch

of homozygpgs PUPTY ST GESHS SemRoREDY oY 15 HBEPRAEE Aaipesgots

littermatesSdib §&thirt OWt 8r Hifh YKszﬁﬁété et d) ML RS HRN b .68 1 E%Gj)h&n;m@ly,

intercal ati ng dye 7AAD (7 ami noact1 nonycin .
~1/3 of thea R GRRuUNCEERAr Iamk eut miveslioperiniatailytay Fd 841{5@ el Broc.

Narl 4ead SECLBUAT AR Pac | FEEEl RO HRAB<P P hEMRtiatcy's

defects in i}@xﬁpﬂb?oi%@ls hd Hyfopaiesis MR bBIEPRIJATHE Botal FRESs Qﬁ@ﬂnﬁﬁk Site of
revea nor e dead/ apoptotic cells (i.

hemawpommm @@gnqusv ét) daynl hgndeontimees 28 sechowttil éhev fsmt-natal week.

to i e 50 g R g LR B .

examined @@(—@KRQ éipredioaCx- vﬁﬂﬁﬁ?ﬁad et @itirgdd & B17 (dpbimansf ect ed
W cells are co-stained with Annexin which detects

developmegy jcipsg &bﬁ@ simecthe kno féwufa%mﬁkdb@. 2l i@ apb iny davplopmesh
distinct frdiﬁrtl’?ecﬁtﬁ ie¥ng lfc;dt ﬁlalglﬁbtsi (?ilg,t ot ﬁ&l (gfo? 5 ssbeg%mﬁ S

pr oac 1 on
apo mmt] i dn SBIFLBbmdmg asslyk rz;mqﬂubaéd mnnaanDﬁenbmaﬁ ol E3lfetal
tver celis 854 BBkt 1 ERE o A BHTRHAPIOI ) A ioRiRSES With the

radiolabelédI0er fA M A, qﬁu@il%\‘écgﬁgﬁl)&ggéélﬁm neasrl}l? geﬂ Egﬁ hese

assays. [225] Using this as
binding todks SDBplneneptmf is aphojmatk of the binshngv;drenbﬁypewzafﬁrst correlated with

R2 435s tr fec a I e 43 c
cance oo S R P ST S Py SRS
antagomstB@fehab‘P@ﬂo' cohisb@%swiﬁ{ S]UF 1 B‘m&&é’o‘iﬁﬂ W avedhewerk: leitr4

viability over a 4 day culture period. In contrast, W

antagomstgdp[ngt grovvn in 1% serum showed a dranati c67 reductl on
%al nif &:‘ia llA ?eﬁ/e;ﬁ? en§ lftgfjlad%ig?:%})fs attqnjl7C express %XCR4 and

these cells respond to SDF -1 by moblhzmg intracellular calcium, CXCR4 antagonists inhibit

this SDF-1 mediated calcium mobilization however, the CCX-CKR2 antagonists have no
effect. Thus, these data suggest that wildtype fetal liver cells at E13 and E17 both express
CXCR4,however, CCX-CKR2 is expressed early (E11) but not at Jater timepoints (E15).
[213] Although the binding studies in embryonic mice models correlate well
with data from human studies, preliminary experiments using mice which have a targeted
disruption of the CXCR4 gene suggest that the SDF-1 and I-TAC binding profiles observed
on embryonic day 13 (E13) fetal liver cells are unchanged. This provides further evidence



reveal ed this refl ected devel opnent of both apopotoic
and dead cells. Interestingly, CCXCKR2- 435s cells
wW@e@d447o2 1% ser um showed excel | ent viability PUEUS1004£034807
same 4 day culture period, @uggesting that the
i ntroduction of CCX-CKR2 into 435s protected these .
that the gaslescddingrihepelypapiide with thel cancexgelsted SILUF-d bdnling afyinity is not
CXCR4under condi tions of sub-optimal serum suppl enentati on.
1226] ldentical results wre obtained in a second
experppIgntExpstifgnts AkoskERnSife CiRAeLIGX-CKRA s¢ceptoansn
~and in addition a separate non-clonal popul ati on of .
provide a giulatary signaldn SFEKDS Pt slleCTieRFoelIS PR UpEREp B certain

- [ S | i . - i Sip i . t y
s L AT e A BSpLSrsp o e
importarf®FXifGier eslpraesstinvad pAsdrem ih laltura opemight theyrbegin to go through

spoptosip 7] SR W BrR ST el BOHL SPB L Mg T B Al t
recover %@%ﬁaﬁ‘aﬂ&h Qﬁc&ﬁpﬁﬁlﬂ{ﬁﬁﬁ%ﬁ coirst. P SPRK2 dheréférdderves

I's an unusual receptor in that |igand bindin
as an an{iepgptotibyighAlACammer S| dre dfeschroacterizsdias célis thetehave lost the

10 abﬂityt(gobi lizati ?n. of calciumthat is typical of many

15

20

%G HROPF¥Bept ors. This pronpted an eval uation of
ot her potential signaling pathways, including an
i nvestigation into whether CCX-CR2 activity was
medi at ed t hrough ERK phosphoryl ati on. Experinents
Examplednducted with | ysates froma MCF7 cell line

i CCX- t.hat ' ' '
oS Lo e PRl ST PhEs M S phenonpe
discussdd 8 FREmPRPER destliatedBE CON-CKR 2 @fevidusERKlovans th&Rgbhan receptor
(sonetiimes also referred to in the literature as

RDC1).p44/ 42 MAPK). Phosphoryl ated ERKI and ERK2 was
det ec I St o 10
the LD JHgHRhECCARRR AR photBismiotl rcs kR Rarsfifed
cells. Agldeplaye@hoTssie $ (I cohpran)ah eaetyof tifferém cadver belisatsed positive
Phosphor&at ed ERKI and ER2 on t{ke el ectropﬁorﬁti% %?e}l
for exprygsion Rfdt Xt &R by FasbisyMAst 10rHAL (e RS SHllt fid; ot prress
: of these proteins. These
CCx Cfgﬁ?i %%%’?%?%%I@Eg?l% ‘e fromCell Signaling
Table 1Technol ogi es of Beverly, MA. [229] Sim | ar experinents
CCX-CKR2pgsitweconduct ed with Hela cel | s exX@xSBKAHeqEMNER?. The
human MamganeCareirama @GRet. MAIYRI ned when these cells were
361) stinulated with either | TAC or SOma hymay PRI C

| TA
human GlioblastpBiEP8®i nd t o ot her chenoki ne MERAJtS) Bukemi .8‘{'0'-”' Jurkat, GEM-NKr)
human Prosigecacinging b Geake of | TAC, and CXOREMyipieq grdothalial cglis
human B celgpymphomeg (Raiis™9hpor t ant to consi dePOYSREVBYEent i al
human Ovarigp @erdneomeai(daledf t hese recept ors tBOYSRENERK
human Lung (i yi at i on i nduced by t hese | i%grgﬁs in MCF7
i
use he

(AS49) cells. FACS s? al ysis of MCF7 cel | ‘8O ®hnt i bodi es
mouse MamERBIGROMHT D o

FR1%68
mouse Pancreatic Epithelial cells, SV40 fransformed (SVR) mouse PBL

mouse B cell Lymphoma (BCL1) mouse liver
mouse total adult bone
mouse normal kidney * marrow
mouse normal mouse lineage negative aduit bone
brain * marrow
mouse fetal liver (E11 through E13) mouse fetal liver (E15 through birth)

activated endothelial cells

* expression on these organs is weak as determined by radioligand binding signal
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or CXCR4 reveal ed a conpl ete absence of these
receptors on MCF7 cells. Positive controls using cell

WO wed443pr essi ng CXCR3 or CXCR4 val i dat ed t haPCT/ki82004/034807
anti bodi es used in these exgseri nents coul d bind these
receptors. These data thus indicate that bindin i
| | garﬁﬁg]sarwwexabelwmmmrdosm@peabtoe@@@@ 0 S§seKR2 in some

normal ciffy s ¢l KRRt P ot G FRSRRAR ¥h el i T

developrﬁéh‘t’n L ARECORRAPREE. on'lfﬁ@usfe Ifétd] lngr bipdlie
medi at es t he phosphoryl ation of ERKI

embryogenehiv@1dy WuABY E@mm \imgendses s dewimined by ardislhelsd

SDF1 blﬁéglﬁ%ﬁ?ﬁ‘@&g@%&? wf% (!(;@eé regul a? %égﬁ% ?é%

Northengzir&‘l\ﬁsh; daghecRtult midrfsk étrie karaiaed in nérxmikidach Byaﬂ:ynp?ﬂhsm to the

ampl e denpnstrates that ce | ar. expressi.on of
kidney cEpIRS RIS Q?ﬁlﬁsleg’elf FEPGRSE108 0 apnﬁﬁk%ué e Iy xppination is

r
done with e Biin hottlonds At mﬁwz%ﬁ%.rgﬁgﬁ%’?%fbltﬁsmw is
consistestupiei 1 adnalb pepu:laﬂldnem:ﬁceﬂs frr therbGXepRRIng GOEFEEREd MDA
MB 435s ¢ II re [of0) are coIIected
fromaIRak %@t FRISE e stdems K RE L fuf Bl eibE e
demonst?zﬂ@cf‘hfaf @afn can bR infibRedd gﬁ 5%&12@515; eCchaCBR2 in cancer
secr cel |

eted proteins. expressin
cells. Am@gemmmmwd@& @qiygﬂs@shom amaymgarera?a@anqwaw 26

antagom%&fgﬂ E@W @flgeggtﬂoa z]nyizt\;/\*% Nﬁelgﬁ, tge/\%e N%D 0 %ﬁﬂgltté[& Ileguée\ﬁ%%ll

growth GRAHIe! 20 B6mphrdll & estdanal dontrdlsl Seldigutact or s have been
reported to be i nvol ved_ in_ grow h, vascul ar renpdeling

an d dﬁé?iot(é&?(scm a§ dlep inyolvart ﬂfﬁ@ﬁl@& cukacaie Imas;vatéﬂns 0
involves(féy(gr lg%ﬂéglfl% I?kc?? f(%g@ég ggélﬁ %ﬁ' g\g@? gﬁjﬁ}g’ug nto ? glven

tissue. H6pHsibfichdfesiohaksags iﬂ&éehh&&demtn IMtbllcﬂaers mﬁva@ﬁﬂﬁl@ﬂothﬂlal
VL [234] We obtaj ned SVART oI nghf\rang 2
cells areggsawn PR @ spgaces CeHFXEsisrs pgthen labeled with a fluorescent

dye for aAERERo, (Wiks EMM&Q e dp?gov&fea W6 alihd &Y 189 En&"dtﬁ@lﬁl

sequénces, each fargeting a ferent region of
surface MpRYE nforce@CMKRZ'prﬁessia’g B abtach to the eaddthelfad tayr:nthme daa

cox . S SRR bR Bt o i e

adhesioNBASIHSRed 10 AvRidiiBte®ESRI01 UL FigursPFl. CXCR4 s
expressed on HeLa cells in a conformation that does

not eRBODbik viet evidenbé EurthesDEPoLE addlador CEXsCER2dniturgor

det.ect X-
erowth. S HpERR SOPTIVEH R B G P E T B BT ERBIY | CAREICR2, are
injected (11?:5 %@nﬂn@ﬂéﬁﬁléﬂt oiic®f TrbdenSbFihelt MibeReth @UM—@@&Z@ﬁﬁgémsts
ool (tmsiRNA did not. Simlar results

wer
inhibited bmuﬁaaecwumor SymationxIoempsuch §hdy ek phkt mice treated with a CCX-

CKR2 antagonist developed an encapsulated, vascularized tumor while 11 of 17 mice in the
vehicle treated group 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
bed and provides evidence that antagonism of CCX-CKR2 is a useful cancer therapy.

[221] The effect of antagonism of CCX-CKR?2 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 measurements were made 3 times a week and

volumes were ﬁlotted. Mice that were treated with a CCX-CKR2 antagonist exhibited



10

15

20

25

30

[235] In addition, the follow ng 3 si RNA sequences
were each found to reduce SDF-1 bindi ng when
WO niosodreed into cells at a concentrati on as | POT/HS2044/034807
NM si RNA # : GCCGITCCCTTCRECATTATT si RNA #2:
GAGCTCACGTGCAAAGTCATT si RNA #3: GACATCAGCTGGCCATGCA
reduceémmgr ¥olympe2s eymw@ tosths yhislechomiAL gioBR. P mMORBF NG tbﬁ ‘oox-
[ 7] CCX-CKR2 is expressed
CKRzgln a %ia%gg%(tr Q?@%&e%ﬁ” lines, but in few
normal tissues. One exception to the Iatter pattern
was provided by the denonstration in binding studies
jbgt brain cells fromnormal adult mce expressed
-CKR2. To extend these observations, in situ
hybr i dj22aji ﬁlnis@tcmij)leslemnﬁrqbﬁrﬁlair@@ﬁ QKRﬁgprcanotes cell survival by
X- CKR2-specific probe to localize the region of
red“"”@ﬁﬁ@ ‘expression within the brain. Brain sanples
were C[Z'ZBFCﬁﬁ&acftfdﬂﬁbéﬁfe@ﬁEhéfiﬂélhhesrﬂn‘a%heﬁﬂﬁnﬁ 'ré%% o¥d 48
4% PFA in PBS overnight at 4 , followed by 30 ¢
typicaldyiessessed by nmslrmgemm@ﬂulaapamum mpbﬂu@tsommdechﬁm@tams
en. col |l ect

Howeyt ChC KRR 4P o $Hice{cR adRendleft A ER Tt aiof 3 afif Se1s to

Examy

“migrats it/ fisPénsead ith figifie CHUL BERSEX TR0 CelesxpiedsiglTERATER?2 do

by in vitro transcription, respectively, wwth T7 _and

howevspexhihihinpasagerbadhssion i agivaied codeihelial sell megoleyers( Baghermore,
under ?énﬁdﬁﬁorls o?j@b ﬁéﬁ{n %%gp eiﬁéﬁt&ﬁgﬂ gF ﬁfe%%ﬁﬁr%trk&igﬁmgfé %o i kds&8d of the

y protease

regulaf 20/g),the fedbverd oftlive meﬁeﬁ@ellsﬂfm direelésysaras much greater for CCX-
pre-hybridized at Cf 1 hour, and then hybridized at

CKR2s MRAHIR 434s brangiestpnty ﬁgﬁ%ﬁ‘% CCH-CERS favskvermisinfiaasfeged WT

cells (W(;J]‘ \Ag @%ﬂlgﬁ?ﬁlﬁﬁh@% %g%&ﬂgh%e@% 1:'Ict/fm foa@& lﬁ%g(r%vered -

the sulmnnhtarrtcmhedtecbﬁom thdfse cld@©s svas inxich g,r@tﬁnfbxow veansuk% CX-CKR2-

transfoB(he, TIHHOTE Sordhe WA A REsspently s i DN ifpicdlating dye

7AADYY %ﬁﬁhb]acﬁﬁﬁ?ﬁ?&h']ﬁt ECXLCRRY - IR RASeANR br FHt R¥ells were
neurons within the cerebellum hippocanpus and cortex.

grownThdiféerens seiunt ccelcmtraﬁmn@léh@bhms@dangnma@d with 248B(1 ug/ml

. t | | h

in DMSPR R P s RanSRtcnip Sty TR Gplie® xRt By more

dead/aBti;BtKh@bﬁlsqG}b | '8 ADPBREvE infwilditpp e SIBES B&llsW RS UG}Y-@KRZ 4355
ignal and a subset of the granule cells in the

tranquCFWléﬂr nal granule cell layer showed positive signal. In

o) B U LS BTG b RBRLY e oo

culturqdoSCKHUKRSt teinsfeb@nts DA entrarRRatal W Scetlb awad-ghihed @ith Annexin
CCX- CKR2 signal in neurons  of the dentate

d
which dafects pnly #poginiiciopldn and peopsidamn yadide @a) vhigh Aasts eaboells but
not apmgﬁé LR 'I[ %o‘%gé}ﬁ ?fagﬂ%@ﬁnﬁﬁgy {h%%rmoﬂ Qﬁép%motic cells in a cell

regardi ng t evance
population, as demonstrated using agents known to induce cellular apoptosis, e.g.

camptothecin (CMP), or TNFalpha plus cycloheximide (CHX), and which provide excellent
controls in these assays.

[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 contrast, WT cells grown in 1% serum showed a dramatic
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CCX-CKR2 to brain tunors. CCX-CKR2 is not expressed in
the ventricular zone cells, or glial cells, where
wWa@swsoeydnmas are believed to originate. | n coPCT/HSI004/034807
there is sone expression imwhat appears to be a
subset of cerebellar granule cells, the cell type from
reductiahiit Miabteckells afbrd anshhdaysef cylure T fo-waipinassitoAniyds adPl

revealdshisPeiested devslanficsy of b B Rloil BT NS S Bllerk Alnglyf RCX-

CKR2E2635B16s Folva4R ] %Tdeinan ekidwal exceldemm Ribilay esertthe sahd & day: yulture
of a CCX-CKR2 |igand corrpetltor in a nopuse xenogr

periodneyggpstiog thairibe inirpenGioRR! QR4 e é%éscnrﬂ‘@ﬁt&d figse ﬁ%ls from
the rapé‘? esseégg&g{s o‘é@lﬂﬁﬁ g{l%eg?rgﬁ&ggbﬁb ﬁkﬁg;& §|t1n act vat Ie3
suppleﬁﬁﬁﬂﬂtlbﬁj I um The effect s of admnistration of a

CCX- CKR2 i and 0 titor a70sr|e conpound, i
a xenolg? Q}t %eﬁ %Ble? WA qotaRg eé‘\?ﬁ?%&{‘%‘{?mg the same

CCX-(F%M?)@S 'iﬁ%a;%&ﬁl% it{ 1ﬁ'aﬁ@i‘ﬁ@n)é%@1§’egﬁt%fnton$léfﬁy ﬁopﬁétﬁ)ntdfmg& cells
ragnent s Ong) were inplanted into the sub
transfactddavnﬁo@@)@ﬁm i Theriamhr resutie 1ndTQMtbaWa¢ epqiesis-spasig pyoperty

o e S5 SR bS8 2L UL o it

aberraﬁ&ﬂgf’thﬁﬂ&letﬁ'ﬁﬁfééﬁﬁ{ cleggan. Mce were treated with the
CKR2 |igand conpetitor (25nmpk; sc adm nistration,

q D) or the vehicle control. Melphal an was included as

B t.he positive control (9npk/dose, ip adm nistration,
ﬂ%ﬁgﬁ) Tumors were neasured twice weekly with a

cal i pef227p W eﬁlhﬂ?m‘deﬁfdﬁstadléb haVEKt CKRR anddikted plicdphorylation
usin the formula tor a prolate ellipsoid (a x b 12),
of p4 (BRKhand ERED- di nension and b is the shorter
di mensjf x t Xe
ody wiiah SCRFRCP LS il re S thind HERY PinlifiBAc g, by ITAC
or SDRI)ydo2evier esulefnf the hobilfzatanpidasidud dsatrigtyphvat oﬂf mamy chemoklne
activity was assessed by _the delay. i.n tunor grow.h
recepiptie THCRICBRIG BHRY2 %tl%%%{gm%eqt | R T Bl dige an
Gl tRGu bl BREOPREH I Jr9lati
mve“%ﬂ?%?ltt%gmrgggﬁgggé téil}zn-DEPGY (F?&gsc%lﬁ}&)lareed tggt he vehl?: eﬂ aHon.
Experimend enhdgeted prithlliysatesdirdrh e MOE 2 celhlineienpressiiguPeXv(eR2 that was

. tgti.gti.cal i gnif] t bet h
stimulpigg i iter SYAS S SOR CEPERTHEG P 06 & 8 BRI yaggent
phosp Phtigh 37 ERESCar SRR 2 thontéiiies WRbYBR el tdindhé Qférature as p44/42
uction in average tunor volunme. Additionally, the

MAPIﬁ)m ll’Iy>s1311’1Qa‘aﬂtatmlriERKM(l]I ahd ER&ogaﬁg?@tqctadrbwgsbﬁm blot %mabfsm with
st B RN R R0 of DR B SRl s

the 1yd48di B oBplidroRERIERK € nd ERD 3A4he diuctesphoritigltebweRI®Rtected by
assessed on the final day of conpound treatnent (day

probinggyith pighediessaecitic frtthe phnsploxlatidrorm offwse pipteins. These

ant1bo%%(et§|a*r3é 5\%?1:1%1% Unit Cteﬁ %Egnvéﬁﬁg Technologies of Beverly, MA.

[229] Similar experiments were conducted with Hela cells expressing CCX-

CR2. The same results were obtained when these cells were stimulated with either ITAC or
SDF1.

[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 MCF7 cells using antibodies specific for CXCR3



10

15

20

25

30

statistically smaller than those in the vehicle

control group. Simlarly, mce receiving Ml phal an
wabk®s/ohae significantly smaller tunors than theCTekiood/es4807

treated group. [245] Al pulications and patent

applications cited in this speC|f|cathﬂ§F re herej
or CXCR& @cm}eéta@@nm}etg abssneqelfdthese TpeePELE AL | ipﬂbaﬁosmve controls

Lic at
vins SRS B D AR W ShERIAGobd o v
expenfn%ﬁt@ rc@ﬁlaﬁbmc[ hé&d redeptbeu Qhestel”datef thnegnilaalgp thaﬂvl:andhng higtrads such as

ITAC ar§DEX B S 52 Buies umsebi oxsighaiy Vi hnrah i figh REERK:
which 'htke]?d rkéuhg e‘i“n fﬁ%@tﬂ@hoﬁ&?@ﬁﬁﬁ%ﬂlQio%@tr&fm @&ﬁh&féﬁﬁé Siielfinding that

t eachi ngs of IS invention
CCX-CRatm&dwtéﬂha pdehgaéatmobeIf agidERISA sndieapesibatd¥-CR2 is

associHEGAFOTRIEH B P RE TR e R R o ey R B een

demorgf:rﬁe@ ?@fdeﬁiﬁtenlﬂe @é}gu%ﬁﬁtof E&@-EI‘OQ\'TH did €l EE¥rdalibioRn a

the nethod conprising, contacting a plurality of

agents to a CCX- CKR2 pol ypeptide conprising an

Bx @x%racellular domai n at |east 95%identical to an
acel lular domain of SEQ ID NGO 2, or a SDFl or

| - TAC- piznyli THisfekatipRdenionst£6y thattrtiube bantisigh GICCEYEKR2

t hat conpetes with |-TAC or SDFI for binding to the
causesIONGHIRR O SHPSEQISiTeBLBPITITAIgENt t her eof , t her eby

| dent | ' %brﬁéggn%ggﬁ%m&@%&) %{c}:ﬂ%‘ 1rfv9st%§%e %ﬁjéc :6%1}9 @[&{fﬁ'}ehlated

2. The"meé IS a cancer
signallid Events, gﬁ}ﬁrﬁﬁirh@éblmﬁtedlfmmCCX-Gmamfmmdl MDAgMB 435s cells

were et ooty oo el A B AR S shSt
evalua%?d Wﬁi’e@ffﬁ}rﬁt rlgAC%sgé s'fBr e g?ég&ﬁ:re o‘? %ll ge %aml-w 8f SRt Bieins.

rising testing t e selected agent
435s detls exlh&ssatg] (ECKyCKRZ pirddarced s@s‘a;ahﬂhngﬂea@nqu@htﬂhef GM-CSF,

RN 88 250R ea MEMES 26t T Bios P et el Soen grown

under MEHERS &ruh WBA4HiBHs. ﬁteré@ﬁ%?ﬁe hineRsofactrahifebech Hipoled to be

conprising testing the se éct ed agent for the abl|lt¥
involved i pramgl, \aetularagiedeling and cheotanssi relatedde tumorigenesih e They may

d .of 1, wh
oo b FGBeqar (100D oA HEY BN BP ORL I AP I R
agent is an anti body. 10. The nethod of claim1,

wherein the agent is a polypeptide.
Example 6

[233] This example demonstrates that siRNA-based inhibition of CCX-
CKR2.

[234] We obtained SMARTpoolTM 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

CCX-CKR2 expression was measured in a binding assay using 151 SDF1. CXCR4 is
expressed on HelLa cells in a conformation that does not exhibit detectable 121 SDF1
binding, thus allowing for detection of CCX-CKR2 expression. CCX-CKR2 SMARTpool™
SiRNA (25-100 nM) effected significant (>50%) inhibition of *°I-SDF1 binding, while
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. The method of claim, wherein the CCX- CKR2

pol ypepti de conprises the sequence displayed in SEQ ID
WONEN02/044722 A et hod for determ ning the presenker/ug2004/034807

absence of a cancer cell, td%e nethod conprising, 73

contactlngTﬁ sanpl e conpr|3|ng a cell with an

CXCRANM FI' st digl pets Similpr repes| wergieptained ygith P93 CX-CKR2

cting b| ndi ng of the agent to a polypeptide in the
ummﬁ%%%? e, wherei n binding of the agent to the sanple
i ndl Ca[ZGS] t neadditemethedoNéwingGasiRNA segli¢nced Fereldaeh found to

d.of cl 2, h i bad
reduceiSDF FHtiaE WA Bodbard et BT ERioRgs vioa bl

QR}U;E?Q3éé§ﬁqﬁﬁkf céRriAe met hod of claim, wherein

e agent 1s a polypeptide. 16. The nethod of claim
s1RNA1_@ GAECHICACGEGLANAPGHOAIH det ected is SEQ I D NO 2

RN AT ARG AL EATT, o 1, “wnerei n che

method i s used to di agnose cancer in a human. 19. The
met hod of claim 12, wherein the nmethod is used to

B rgvi de a prognosis of cancer in a human. 20. The
-ngﬂﬂgfhod of claim 12, wherein the cancer is selected

fromt tzaq; I DRiB eﬁﬁﬁﬁl’e Hetrdgstetescipidssish of U0 CKRY @aké brain.

cancer, fﬂ&homﬂ i obl astorms prostate cancer, and
| eukeni237 CXTﬂgRaeﬁ pprossed en ailance Rumpprfdnmor pell hnes but in

L e T ——
bindingfstudsdsaRatibyaip belefrord Zwormileaduk nfioel exp‘resshdi COXLZK R €T eéxtend

e SR SP e SSRGS st e o o BRI peic
probe & logﬁl%gQRéf ?lo%fof@t REEND gﬁﬁ“sﬁ%\’ W itein $8¢ rln. %ﬂa& samples were
met ho etectin

resence or sence o
collected ffroms Bormal adiulammL yllﬂJﬁk@leﬂﬂ 4Ycich i RS avaaightkRPC, followed

by 30 Besetbaeion BAs pedislet 4 BihiTHere it il TuRg T fut in 20
um sllgg&h@ﬁ&ll&@é&/&%bﬁﬁs‘c pludklid@asbr ﬁéﬁ'k@ﬁﬁﬁizﬁﬁ'&n §t8disE Ghtisense

NO 2, thereby dlagn03|ng a cancer
and senmlmbnpmm Wedle ppargh ymvwmramscrmtmnmezmctmhlefr with Ti7read SP6

RNA erase ugng HRER k&\ﬂf 1abe11ng R’ (IQXC% €) ai?er%lgarliz%tilslg %he 20um
cryosections were fixed in fresh 4% PFA, followed by protease K treatment (2ug/ml for 20
min at 37°C). The slides are pre-hybridized at 55°C for 1 hour, and then hybridized at 55°C
O/N in sealed containers. Slides were then washed with 50% formamide, 5x SSC pH4.5 and
1% SDS at 65°C, followed by blocking with 5% sheep serum for 1 hour and incubation with
1:1000 anti-Dig antibody in 1% sheep serum for O/N at 4°C. Slides were washed with
TBST, and detected with NBT/BCIP.

[238] The results clearly demonstrate strong expression of CCX-CKR2 by

neurons within the cerebellum, hippocampus and cortex. There is little or no detectable
expression in areas that contain glial cells such as the white matter tracts in the cerebellum,
and the corpus callosum. 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
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25. The nethod of claim 23, wherein the cancer is

sel ected fromthe group consisting of cervical cancer,
whe@ast47enncer, | ynphonma, gliobl astomas, prostBCBEUS2004/034807

cancer, and | eukem a. 26. THe nethod of claim 23,

wherei n the cancer _is not Kaposi's sarco

showagh flear pasitive saining | Thedrprocampusshowsd SZ(P?%@?%G&R% gignal in

h W t
BT Yo SH TR o i LBy e o
t o SEQ[230] I\I(Dhé’se 26 protiele aoink vosiight mégaodlag ﬂlezpbtemmbremvance of

BSRHNT ANER ST T S
glial ciéﬂm&éagstl%@%ﬁﬁg Yre b%@iev tg‘?ﬁ—%ﬂﬁ t& %Qbhﬁéé’ﬂ Qhere is some expression

contacting a cell with an agemt that specifically
in whiti apgears @E(;slﬁ)setN@cer,evaa@@anmlet tedls stye nell tmnmtewhwht h

AC for bindin 0. a
medullghfesipBuivEn e Brpreisig BOSlsroR CER KBRS R A ERiehf fom tha
seen f6PHBOHIRr BHFEN rR¥ptoACKIARY, 35 dekeABedbRbthkRast 95%

identical to an extracellular domain of SEQ E) NO 2,

t hereby binding the agent to the CCX-CKR2 pol ypepti de
Examd he cell. 31. The nmethod of claim 30, wherein the
——-B%e#wt is less than ,500 daltons. 32. The nethod of

cl ai m §40] mgisedxamblbai@gmtrauemmmfﬁwoy lo6dCC33-CKRMBEgand

nmet hod of claim 30, wherein the agent is a
compefipY WeppRe xegagratt rodebeHBE SAICHIONAM 30, wherein the

CCX- CK -

o Thiﬁmfi t paggeéf fﬁ%nia%s 19& %g:%ﬁ%grt gsez@]eﬁkh N®&lus. cox
CKR1 fiesmpiebsedbnldyngcareihbund as omirasm m@%ted@nﬂathélmg dhe effects of

plurality of ents to a CCX- CK ol ypepti de
admirdgifgtion &f A& Ca?ﬁ%gﬁ&?r SRR 40 SE7LCF GUROUgsdn 2 xenograft
model gﬁﬂﬁ%f;:ﬁ‘:m%ﬂla%s%ﬁlg%ﬁl l'ul'ar domai n °f SEQ I'D NO 2,

or a or I'-TAC binding fragnment thereof; and

sel ect i[242] ain dgdug tdlremom:alxpmgaft wfutli, ASZONC figpments (30-

or binin 1 he .CCX- CKR2 |deo frarre
40me Herab e L SRR AR A G LB T oA Ciepegmitied to

grow ﬁﬂt’i‘loa%brcﬁﬂnhtelys@mr& 15{%12%((96@‘66& 1 @R AhdYED0R) @€ twhidh p’llﬁ‘nt mlce were
i ndi vidual, the nethod conprising adm nisteri %
enrollpd i thnedudly and treetmeptbeganaMige Bleteieeatadew i thertC fCIéRZ llgand

%ogé a‘tjd?mmsa'atlon Q1D) or the vehicle control. Melphalan was included

compguto
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,
and assuming unit density (1 mm® = 1mg). 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
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.
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i nhibits expression of a CCX-CKR2 pol ynucl eotide. 37 .

The net hod of claim 36, wherein the CCX-CKR2
w@oiognurbeot i de encodes SEQ I D NO 2. 38. The netTios2004/034807

clai m 36, wherein the CCX- KR2 pol ynucl eoti de

conprises SEQID NO . 39. A nethod of treating cancer

in an R2adli vIduet weighte wese hesdssed op thesfingd dayied ¢rnepaaing fgatment

t he i ndivi, | ticall f. '
P T e
statistiBalRK el thagfhdseh M v2hickDeontiae %ﬂ'éggf&ﬁliﬁﬂyghwe Fecting

whéerein the agent is |ess than 0 daltons. 4 . The
Melphalen lalsg hefl signifiaanttp smeis temarstthan thg ¥pkicledreated ZHoUmbody .
42. The nethod of claim 39, wherein the agent is a
pol ypeptide. 4 . The nethod of claim 39, wherein the
agent is identified by a nethod conprising cantact

a pl ur BApL yABmublieations ayl %tmﬂp@mo%?lﬁgégﬂpa épemﬁcre]lgon are

. G i_Si | al: ] . 0 T
nrin SR8y UL R TR R Q3R ipcgion ver
speciﬂ@iilll}aalﬁlﬁﬂiv@duallyﬂkﬁ‘edbémtdibmgnédrp@mﬂ.tbytﬁhlkmﬁg; ang o |
sel ecti.n an ent_ that co etes t - Pr, . - .
For bl HaPhg MBS T e e rsor Py Ao detal by
way of G5 &Ron alﬁalﬁfe%%ﬁglg'. f&%é%h Bﬂclﬁﬂ?@%ﬁe&ﬁﬁain%i@ A1l be réadily

cancer ce met hod of claim39, wherein the
apparentitvomre dfordishryskibinfthoant itkeghy o6 the teanhéigsof Hys wvention that

.cervical cancer,. breast canc I ho . ..
certaitg B GRULTCASIOBE (k) Lo CoEaperelg i Hegh ey e om ti gpit or
scope FEthBAgp&Hde8 CRIMR. 39, wherein the cancer is not Kaposi's

sarconm, multicentric Castleman's di sease or

Al DS- associ ated primary effusion | ynphoma. 1/ 4 SEQUENCE
LI STING SEQ I D NO 1 CCX- CKR2 codi ng sequence
ATGGATCTGCATCTCTTCGACTACT CAGAGCCAGGEGAACTTCTCGGACATCAGC
TGGCCATGCAACAGCAGCGAC

TGCATCGT GGT GGACACGGT GATGT GT CCCAACAT GCCCAACAAAAGCGTCCTG
CTCTACACGCTCTCCTTCATT

TACATTTTCATCTTCGTCATCGGCATGAT TGCCAACTCOGTGGTGGTCTGEGTG!
AATATCCAGGCCAAGACCACA GCGCTAT G ACACCC A CTCCTACATC T
TGAACCTGGCCATTGCCGACCTGT GEGT TGTCCTCACCATCCCAGICTGG
GIGGT C AGT CT CGIGC A GCA CAA

CCAGT GGCCCAT GEECGAGCT CACGTGCAAAGT CACACACCTCATCTTCTCC
TCAA CCT CT T CGGCAGC T

TTTCTTCCTCACGT GCATGAGCGT GGACCGCTACCTCTCCATCACCTACTTCAC
C
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AACACCCCC
GCAGCAGGAAGAAGATGGTACGCCGT GT CGT CTGCATCCTGGTGTGECTGECT GG

W@NFOAGTG TCTCTGCC PCT/US2004/034807
TGACACCTACTACCT GAAGACCGT CAGBT CTGCGT CCAACAATGAGACCTACTG
CCGGT CCT TCT AC

TTGGGCT TTGOCGTTCCCTTC

TCCAT'IC':ﬁ %@@@%@%@ s to CCX-CKR2 on a cell,

the mDRPAHATGNESTTCTCCTACGT GGTGGTCTTCCTTGTCTGCTGGACTGOCCTAC
CACGTGGCGGT GCTGCTGGAC

ATCTTCIOtgcHRg Pabrefa e reeity tore SEAT CEBARCIRSRELN eRppEsHRE an

ex&acﬁ%%%@%%ﬁcal to an extracellular domam of SE&T NO 2 ora
[ .

SDF1 AATTACAAME heaGA@reof; and
ggciA p@%@g—ﬁgdag aSSA SHTRR % G@D%(%or Emﬁlo g%o the CCX-
CKR2 | %\fg S WM%W@BHW@W%V%W@EW@EX

CKR2GyDA eIyl LNLAI ADLWALTI PVWASL VOHNQAPMCGEL TCKVTHLI FSI NLFGS
| FFLTCMSVDRYLSI TYFT

Sl AVFéRL LARAI SA?WKB%%@KQ&%‘{V%Lc\éﬁ,\&fgmlﬂv&lu FSI L

HYI PFT
QCLSLVHCCVNPVLYSFI NRNYRYELMKAFI FKYSAKTGLTKLI DASRVSETEY
SALEQS3K SEQht BeladdfCBinGKRA R conlpriging esgting the selected agent

ATGGATCTGCACCTCTTCGACT ACGCILCGA GGCAACTTCTCGGACATCAGC
for therability to bind to, or inhibit growth of, a cell.

GBCCATGCAACAGCAGCGACT GCAT OGT GGT GGACACGGT GATGT GTCCCAACA
TECCAACANVMEBEARKHOH SF blalh 3, ferdi e LHFA d Efebr dellT CATCT

GTCATCGGCATGATTGCCAACT CCGT GGT GGT CTGGGT GAATATCCAGGCCAAG
A S. The method of claim 1, further comprising testing the selected agent

for th%ac%ﬁ - yC%GCO al té;l'k%% £ %'IITI GCT ACATCTTGAACCTGECCATTGCCGACCTGT

GGTTGI CCTCACCAT CCCAGT CTGEGTGGT CAGT CTCGT GCAGCACAACCAGT G

G 6. The method of claim 1, further comprising testing the selected agent

CCCATGGGCGAGCT CACGT GCAAAGT CACACACCTCATCT TCTCCATCAACCTC
for therability to alter brain or neuronal function.

TOAGCGGOATTTTCT TCCTCACGI GCATGAGCGT GGACCGCTACCTCTCCATCA

TACTTOZCCAAE&&&E&%&GCEA&A Rk QRPRESiRG (5siing e selected agent

TRt ChaaBEEI CES GCCTGACACCTACTACCTG

CG;A %.ACGT(H;G method o clair-lrl%%%%é %%%Ignﬁ%ons.

CACAGCATCAAGGAGT GECTGATCGECATGGAGCTGGTCTCCGT TGTCTTGEEC

T 9. The method of claim 1, wherein the agent is an antibody.
TTGCCGTTCCCTTCTCCATTATCGCTC-}TCTTCTACT CCTGCTGGCCAGAGCCA

GTCIBTCIBTCTTCCTTGTCTCI:TGXZTC{ZCCTACOACGTGIZCIBTCI:TCI:TCIBAC

TCTTCT&&ATC&P&&&H" e L S S R AR B

compfli€es the sequence displayed in SEQ ID NO:2.
ACGGCCCTGCATGT CACACAGT GCCTGT CGCTGGTGCACTGCTGCGT CAACCCT

P oCTCT ABAGCT TR e A S SR R KRS RS SRR RS R efels the

method comprising,
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CTTCAAGTACT CGGCCAAAACAGGEGECTCACCAAGCTCATCGATGCCTCCAGAGT
G TCGGAGACGGAGTACT CCGCCTTGGAGCAAAACGCCAAGTIGA2/ 4 SEQ I D

WONEN04/0QT¥ CKR2. 2 ami no acid sequence PCT/US2004/034807
JSf f i LHLFDYAEPGNFSDI SWPCNSSBCI VWDTVMCPNVPNKSVLLYTLSFI Y
| FI FVI GV

L ANSVVeoruadtingte saaplsTiamrising oxi with/em pgephihatenecHivalphinds

with S%&PFHQ:%@IHLFSG FELTCVBVDRYLS! TYFTNTPSSRKKM/RRWC! LWL

LAPC  detecting binding of the agent to a polypeptide in the sample, wherein binding

VSLPDTYYL KTVTSASNNETYCRSFYPEHSI KEW.| GVELVSWLGFAVPFSI |
of the aggnyto the sample indicates the presence of a cancer cell.

LLARAI SASSDQEKHSSRKI | FSYVWFLVCW.PYHVAVLLDI FSI LHYI PFTC

RLEHAL fcl 12 th t is an antibody.

FTAL VoL sEUR B TP R TR MRR A R | pas
RVSE TEYSALEONAK SEQ I D NO. 5 CCX- CKR2. 3 codi n

sequend4.  The method of claim 12, wherein the agent is less than 1500 daltons.

ATGGATCTGCATCTCTTCGACT ACT CAGAGCCAGGEGAACTTCTCGGACATCAGC

SaooAT SR A CABE RO of 13t A AR AR i YRR R
TGOCCAACAAAAGCGT CCTGCT CTACACGCT CTOCT TCATTTACATTTTCATCT

TC 16.  The method of claim 12, wherein the polypeptide detected is SEQ ID

NOW GICATCGGECATGATTGCCAACT CCGT GGTGGT CTGEGT GAATAT CCAGGCCAAG
<A

CCACAGGCTATGACACGCACTGCTACATCTTGAACCT GECCATTGCCGACCTGT

%TT@&T@E&&?@&B&@F&?%%&%?&%%@%A%&%@%@
G

CCCAT GBBCGATET CAUCTIGEAIABTICAGASREOHE AT OSATOALGTPES:

T.
canCer 8 8 AT TTTCTTCCT CACGT GCAT GAGCGT GGACCGCTACCTCTCCATCA
CcC

TACT TCAGCAADAS R BN AGRAGAN BAAGNHT ARG OPHSHEE 2
ATCCTGGTGTGCIZTCIZTGCIZCTTCTGCGTGTCTCTCIZCTGACACCTACTACCTG
prognagis of cancer in a human.

GACCGT CACGT CTGCGT CCAACAAT GAGACCTACT GCCGGT CCTTCTACCCCGA

Cacacchlean TS g LR I PR e srnseis sploaied fromathe srou

consisting of cervical cancer, breast cancer, lymphoma, glioblastomas, prostate cancer, and

leuk TTGCCGTTCCCTTCTCCATTGTCGCTGICTTCTACTTCCTGCT GGCCAGAGCCA
eukemia.

TCGECGT CCAGT GACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC

EGGTG@TCT TGGT hieh ot @t Lih IEC R AR e Kiodi (aifeoma,

muluc@mm@sowm@rr@memmmmm@m&m@dmmaT

CGGCCCE?AT% %%%%Cgﬁgrem %CA % comp%%ccggbﬂ
and I-m%ﬁﬁ]'g'l' ATV REEAACT ACAGGTACGAGCT GATGAAGGCCTTCAT

TTCAAGT ACTCGCGCCAAAACAGGECTCACCAAGCTCATCGATGCCTCCAGAGTC
T CAGAGACGGASHAipd pEPTOF A G EAOSH oY IR AT &iran m@wdual

havin&@ar@ceg% %d%oﬁlg}igiﬁg ﬁgfegtiﬁgeﬁlg PsEnce or absence of expression of a
polynucleotide encoding a CCX-CKR2 polypeptide in a cell of an individual, wherein the
CCX-CKR2 polypeptide binds I-TAC and/or SDF1 and the CCX-CKR2 polypeptide is at
léast 95% identical to SEQ ID NO:2, thereby diagnosing a cancer in the individual.
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VDLHL FDYSEPGNFSDI SWPCNSSDCI VWDTVMCPNMPNKSVLLYGTLSF
Yl FI FVI GM
WO 2NSOAYY/NI QAKTTGYDTHCY! LNLAI ADLWVLTI PVW/VSLRMCHNSOPMIB4807
EL 74
TCKVTHLI FSI NLFGSI FFLTCVBVDRYLSI TYFTNTPSSRKKMWRRVVC LVW

Ve POT#L KT@@@W@EM@FM@@&WW@%

displ ﬂl SEQ DN
CLARAI ASSDQEKHSSRKI | ESYW\ELVCOW.PYHVAVLLDI FSI LHYI PFTC

RLEHA
L FTAL H?P QCL Shynathadroficveam %Rwhmmmﬁnwmm@dm fife group

consngv §£ Eiér E}é%ﬁ%a%%r-rﬁrea&%ancer NO ! gnc%(_ gch l%%astomas progtate cancer, and
1eukepﬁTaGGATCT GCATCTCTTCGACTACT CAGAGCCAGGGAACTTCTCGGACATCAGC

TERCET TSAEA KRpysiA FaToma,
mulﬂcé%&&ﬁ%&wmé%%%&wﬂwme

CCACACWT AT GACATBONIHBCShRCAT AT CHAGEGATCS DPCENCTAGTfor

. .. G3/
bmd“’éé?%éﬂ:%%%TCC@GTCTG@GTGGTQAGTCTCGTGOAGOA@ACQAGTG
G

?CCATGQEECGA@@I GRGKSt MR CAAEECTHE MHTI] S MACGRS
antibOﬂmwTTTTCTTCCTOACGT@ATGA@GTGBACC@TACCTCTCOATOA

| T A B T I
antlbOAG%CCGT CACGT CTGCGT CCAACAAT GAGACCTACT GCCGGTCCTTCTACCCCGA

G .

CACAGCAY CAAARE et e R A CAT GGAGCT GGTCTCOGT TGTCTTGRAC
S

TTaooTesng & cgll with an agent that specifieally binds 1o SEQIR NO2,

wherefpGhe agent competes with SDF-1 and I-TAC for binding to a CCX-CKR2 polypeptide,

o S S el

at leasf\95% identical to an extracellular domain of SEQ ID NO: 2. th
T CTTCT CCAT COT GCAGT ACA T O A SERR A A Ry Bigdine ths agent
to the €X-CKR2 polypeptide on the cell.

ACGGECCCTGCATGI CACACAGT GCCTGT CGCTGGT GCACT GCTGCGT CAACCCT

PocToribaccTieRr iRt FECIEIR APArhrEiRAbE ARsat s bFes dheasha0 daltons.

T

CTTCAARZ ACTTREXCANAACAREEBD CAREEAIES A RGP EBACGAGT
c TCAGAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA SEQ E)

m.n cid seguence
I\/DL HL E&%@@M R/pagabia a notyssotide.F| F
VI GM

I ANSVVBA/\X/NI AhERSRBIAERE th b AL AL RS YR NMEMS as

dlSPIaMB@KVSHQ ESNQ@:2GSI FFLTCVBVDRYLSI TYFTNTPSSRKKMRRW.CI LVW
LLAFC

35. The method of claim 30, wherein the agent is identified by a method

GGCCATGCAACAGCAGCGACTGCATCGTGGTGGACACGGTGATGTGTCCCAACA
beortorat rmcicubrencte

comprising
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VSLPDTYYLKTVTSASNNETYCRSFYPEHSI KEW.I GVELVSWLGFAVPFSI |
AVFYF LLARAI SASSDQEKHSSRK P

WO 3507/ CALPYHVAVLLDI FSI LHYI PFTCRLEHAL PCT/US2004/034807
FTALHVTQCL SLVHCCVNPVLYSFI NRNYRYEL MKAFI FKYSAKTG.TKLI DAS
RVSE TEYSALEQSTK SEQ I D NO: 9 CCX- CKR2.5 codin .
sequenmoatacting a plurality of agents to a CCX-CKR2 polypeptide comprising an

extracefiular domain At Isast 935 Tdentical to-at exirCeTiiar o of SEQ D NG or a

SDF1 %m%g@@%@@ﬁm@ GGACACGGTGATGTGTCCCAACA
CCTGCTCTACACGCTCTCCTTCATTTACATTTTCATCT
TC selecting an agent that competes with I-TAC or SDF-1 for binding to the

cox-GR bR el U AT oS Ay LR A AR ARG

cancereeRCAGGCTATGACACGCACT GCTACATCTTGAACCT GGCCAT TGCCGACCTGT
G

GGI'TGI CCTCACCAT CCCAGT CTGEGT GGT CAGT.CTCGT GCAGCACAACCAGT G
G 36. A method of treating cancer in an individual, the method comprising

a@iﬁ%gmﬁ%%%@ﬁ%ﬁmﬁmw LD EAGSE Bhrat
inhibiff GASGARGATTAIT CRTCKROABBTBERFENGOGT GGACCGCT ACCTCTCCATCA
cC

TACTT
AT@TW %
d&YSEOQ ID NO:2.
o0 R T AT T GOGT CCAACAAT GAGACCT ACT GOOGGT OCT TCTACCCOGA
G

CACAGCSrcArEimamrtad réalpamdoAr meantireCoF CES2eotmurdsatide

I .
comprsg BRI cT CCATTATCGCTGTCTTCTACT TOCT GCT GECCAGAGCCA
TC
TCCCCTE,CAGAGASGABCATSAREAGABEACRCAAAAGAT, AT GIFTHCHComAdsing
GIGGTGGICTTCCTTGICTGCT T(ﬁOOE:IA CGTG(I‘@IGCT GGAC
adminjgtering to the individual a therap(éalcl-;‘c-{ca ye fect%/%Aamount of an agengcxtgle—tt competes

with SPR GHEFTAE FHRdAEAT SERTTD RO T G0CCECT GRAGCACCCRCTCTT

CGGCCCTGCATGTCACACAGT GCCTGTCGCTGGTGCACTGCTGCGTCAACCCTG
T 40. The method of claim 39, wherein the agent is less than 1,500 daltons.

CCTCTACAGCT TCATCAATCGCAACTACAGGTACGAGCT GATGAAGGCCTTCAT

FromctheroBemriiodofalsin Ao bRRi he AT BB Eaar

T CAGAGACGGAGTACTCCGCCTTGGAGCAGAGCACCAAATGA4/ 4 SEQ 1D
NO.  104£CX- CKRAdbhaidMiindodwheitethe @gent is a polypeptide.
VDLHLFDYSEPGNFSDI SWPCNSSDCG

VWDTVMCPNMPNKSVLLYTLSF] YI.Fl EVI

| ANSVWARWNI @Rﬁ@@ﬂﬁrﬁ@ﬂ@r&?ﬂ%ﬁﬂﬁbﬁ?ﬁ%ﬁﬁ%@%%md

COMPHE T FFSI NLFSSI FFLTOVEVDRYLS TYFTNTPSSRKKMWRRWCI LVW
LLAFC WSitRIDRYA i SAGNEETY BREECPELER2 polypeptide comprising an

extracg TAB RGP SE RS AN el dorisp T SERER AR or &

SDF1 %'TAC-bindin%/fra ent thereof: and |
FTALHVTQCLSL NPVLYSF NRNYRYEL NKAFI FKYSAKTGLTKLI DAS
RVSE selecting an agent that competes with I-TAC or SDF-1 for binding to the

CCX-CKR2 polypeptide or fragment thereof, thereby identifying an agent that binds to a

cancer cell.
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44.  The method of claim 39, wherein the cancer is selected from the group
consisting of cervical cancer, breast cancer, lymphoma, glioblastomas, prostate cancer, and

leukemia.

45.  The method of claim 39, wherein the cancer is not Kaposi's sarcoma,

multicentric Castleman's disease or AIDS-associated primary effusion lymphoma.



