WO 2005/ 044792 PCTI US2004/ 034807 1 COWVPOSI TI ONS AND METHODS FOR DETECTI NG
AND TREATI NG DI SEASES AND CONDI TI ONS RELATED TO CHEMOKI NE RECEPTORS 5
CROSS- REREBBMNGES47P® RELATED APPLI CATI ONS [ 01] The preseRCTASPIMOMSIDN IS a
continuation-in-part of U 'S. Applicatiton No. 10/698,541, filed Cctober 30,
2003, which is a continuation-in-part of U S. Application No. 10/452, 015,
filed May 30, 2003, which is a continuation-in-part of U S. Application No.
10/ 245, 850, filed Septenber 16, 2002, which clains priority to United

St at e COMPOSIDI AND NRBESTH OIS O DE TESN T GM%REAEI]ING
Novenber 30, 2001 and USSN 60/ 337,961, filed Novenber 30, 2001, each of
whi ch are DISEASESANDIEONRIIIONSRELATEREOLIEMOKENEt i rety and

for all purposes. The present a Iica%&g{SE\l so clainms benefit of priority
to U.S. Provisional Patent Appl ES \D 60/ 434,912, filed Decenber 20,
2002, which is explicitly incorporated herein by reference in its entirety
and for all purposes. 15 BACKGROUND COF THE | NVENTI ON [ 02] Chenopki nes

copstitute a fam ' dﬂ@(ﬁ%in i nfl ammati on
an% regul ate | eukggﬁ'rﬁgg?gpmﬁiaﬁﬁ‘ggtﬁPmng proliteration
(Baggiolini, M [0Ht d&hepreiem. applicdtiourioh coltbrualoh-in/Part AOUH). Applicativger , T.

A., Annu. Rev. Physial. 57: 827-872 20 (1995);.and Schal . J. . .and K B.
BaconNOOL]ij?&éﬂi’ntﬁe‘i Rrtoben30, 2803 griciyirp ‘(Ofggéﬁt)oﬁ'lnﬁétré@-ﬁegpﬁlﬂ‘@tle%pabI e of
sel ecij.v ) : lg,gr@o i ; el f : d (ot her
t han E\fgd?gflﬁg)%,gﬁg%}l%w i né%%’ 2@9 {he%%%ggﬁgsﬁgﬁgﬂﬁﬁg Bﬁ?u?'r‘%‘?ﬁ?f‘%‘?ﬂ 1Crig'nocyt es,
macr opbhages850hilsd Septhinber, 16) 260 hiish clabrsst proceity $9 Uaitell StatgsPatopt es, i ncl udi ng

o1 pabebiion sl ine el s Beb Bl e SR 80 TSNS, cr ot
changesy b1, Fakd NebaRSer 30! 201, @5dh dfiwiesh b dxPRcitl§ AeeFYrated heRiby

intracellular free calciumions (Caz+), granule exocytosis, integrin
upr egudfercnomin ifsoantivaty end &% abipssrases; eIl grespt grpligation dek eleimebrasiit afnd

respirato S . assogi.at.e i th | guk bvation. T he
chonoRrhes ESebrvis R Bl hitertin PR o8 HeeiBmel 2008 g
i nf | aRgrdHOk ¥xpRERIRbrioedtebB& eindyaBdréite Sn &5 enté¥tyladdasedll pitpd&est 0 sites of
infection or Inflanmation. [03] Two subfamlies of chenoki nes, designated

a$>CXC and CC chenoki nes, are distinguished by the arrangenent of the

first two of four consepked XS RIPOMBRARRAM 1N PCTI US2004/ 034807 2

[02] Chemokines constitute a family of small cytokines that are produced in
inflammation and regulate leukocyte recruitment, activation and proliferation (Baggiolini, M.
et al., Adv. Immunol. 55: 97-179 (1994); Springer, T. A., Annu. Rev. Physiol. 57: 827-872
20  (1995); and Schall, T. J. and K. B. Bacon, Curr. Opin. Immunol. 6: 865-873 (1994)).
Chemokines are capable of selectively inducing chemotaxis of the formed elements of the
blood (other than red blood cells), including leukocytes such as neutrophils, monocytes,
macrophages, eosinophils, basophils, mast cells, and lymphocytes, including T cells and B
cells. In addition to stimulating chemotaxis, other changes can be selectively induced by
25  chemokines in responsive cells, including changes in cell shape, transient rises in the
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
30 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



resi dues, which are either separated by one amno acid (as in CXC

chenokines SDF-1, IL-S, [|IP-10, MG PF4, ENA-78, GCP-2, GROa, GROG GROy,
NAP- 2, NAPO200J043AC) or are adjacent residues (as in CECrhuscwkdionss? MLP- | a,
M P-1(i, RANTES, MCP-1, MCP-2, MCP- 32 1-309). Mst CXC chenoki nes attract

neutrophil | eukocytes. For e le, the CXC 5 ¢ i nes i l.euki,n 8

(IL- S}eglqalea,t\éhlélﬁ al%leaf‘é‘ihéi' Seﬂaf@tﬁ)éig? ong IR Agif Wl&@%‘%}ﬁ&?ﬂés ity Qé ES2

( NAP- r oL ent &30 g S i 5 Riapneyt ' The CXC
cherm A0S G A B R B O Rt ey Tt o Sand. | P- 10
(i Nt eLfRRGN TYsidudd ¢4 1Bl CT cHéhdidiges IVMIPL- BoYITRU1 B, RANTESY MCPY , MOR-2MITP-

i nduci ng chenotaxis of activated peripheral blood_ |ynphocytes., CC
of

chenoBi hae9Mdog&ieE shemolinesattsast asytraphildpekoexies-aFer Grapple, g ¢ €Ly 10

| egkocyte cell. j Reladi t ' inb1Sacti blige2 T
|y hpnabypece inafRak ] A dReTRRRE Y @Ry, A HARRIN e BRI ooy e
chenotRetA_g) 46 pbRhichehdtttavaltsland abibRt6rs af dewiiphiy., TRANKEScHeRireat ed on

Activation,” Normal T Expressed and Secreted), and e cr ophage.
i nf | adesighated MIComeanekinedndnsgd by sammapnieicrosy ang Bi-lé %Pt%w- B@gﬁl"l@

char a rized, as chempattra t.s. . ACH] .
ympnddytiecsoli Seoabean ufi LR BRI SR AR blood 1 .
[041 f 1|aI5Jc fCGIL“SIMMa@@ enlefullgUeds selectbpd atdscahhtttache vadigy b6 a

superfam |y "of seven transnmenbrane spanning G pyotejn-coupled receptors
(‘NQr pHeykopytegell tymamnleldwmmyteszwgmsp@%bwe%&.IYW ggﬁﬁ%ﬁnfiywﬁgal

G protej.n cQup r I il -1 enbr ane
pr ot eitlﬂeg?r C@ﬁﬁt gﬁﬁhﬁ%%gﬁ%gé&%j (r:dg %nelaﬁ r gﬁ)gytg Sg%ﬁ?%g%()%grgi 13?1 SM’(%] e receptors
are caoupiPetat OMEIRBNRANEES (Régututat en Aetieatwy Noenalcl Exgressedend  prot ei ns

e o oty Trecpradart SR i TESER LA TRIFURRES (o
L iy it T

25 sCOnyR hpSdaY 1bs titghdtiedtenekionaeutrphiit.or can interact with several
chenoki nes. There are a few excepti.ons t ul e: exception

t hi
has been the int Bdhct CormddiXie shermphings %ﬁgﬂo@%ﬁé@{‘gfsg&%gﬁﬂg %% 3Exp Med,
184(3): 1 r X i ko ., i h$, K. N96) ) :
i é}i )n%llplery]igri%&gr?% %%f%gﬁragéagl{ﬂﬁfrag? acl:lg&llg (gl?{édv{\flﬁ-cgﬁ_?l r%}glﬁ%??&\)gs act o? IE I_\laga)s?atwa
et  at PhiieoNRd). 52146-1361(2000), T Bmily2G-peoteingoupled repptors ¢mPIHeRA t he

only reported 30 human |igand for CXCR4..The SDE-1 n t wo

pr ot ei lgEge graup ghifegyal Spprfrancprg el@ﬁ)ﬁ‘-’%f‘@}ng&?"g}%@}sﬁ%ﬁ% \?)aenees | mﬁﬁg. These

t W Pr QL&inaS ' ' SERNG piEink Nehit P bife IRErEimeRicirdgulashdues t hat
a\r,\%b pr%ggdng' E%é?%dggg)g%%ggg?@er nni r]?us lgf SSF- 1(63 and absentdgl?rom SDF-1a. WD

2005/ OgbTaRs RpIbIeSTbiniigRE 8D 7nd Beflpng Fisaplkiranseuiign rons peiled BEERISnoki ne

recept thrr e?(élr%}r)ll%l, {)}rfl %e%r}gduction of intracellular mediators.

[05] Generally speaking, chemokine and chemokine receptor interactions

tend to be promiscuous in that one chemokine can bind many chemokine receptors and

25  conversely a single chemokine receptor can interact with several chemokines. There are a
few exceptions to this rule; one such exception has been the interaction between SDF-1 and
CXCR4 (Bleul et al., J Exp Med, 184(3): 1101-9 (1996); Oberlin et al., Nature, 382(6594):
833-5 (1996)). Originally identified as a pre-B cell growth-stimulating factor (Nagasawa et
al., Proc Natl Acad Sci U S 4, 91(6): 2305-9 (1994)), SDF-1 has been the only reported

30  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.



selectivity for ligands that were not previously understood. For exanple,
there are a nunber of orphan receptors for which no function has been
previ ouslwodetsaumioned. RDCL, for exanple, though earli ecTiusearglos4shd be a
receptor for vasoactive intestinal peptide (VIP), is 5 now considered to be
an orphan receptor because its endogenous |ligand has .not. bee i dentified.
See, e.g., Cookles] aﬂh@enaesenya%wdaaée@WE@Q@ﬁﬁ%gm?&ﬁg%%ﬁgﬁé ] The present

0 89 R AT R 5 B, 95t bANARE o TV O

i"on*provi ?re ntifying an agent that
bi nds of @rpﬁgﬁ(re@‘ﬁlﬁgrmr whivhl do. fuhétiohdne besrhorevivesly detethimede R, d@mpr i ses
contacting a plurality of agents to a CCX- CKR2 .pol tid £Eising an
ext ra@éammlp,athom@ﬁrheréﬁou@agq © QISGENIFIOF VRSPRCHYS 1§ S%@Bﬁ@éq%l (&ﬁgf domai n of
SEQ | ) 2. = - Db Ldi 0t ibARrmehot e sel ecting an
aggegnt IR? wgton%lg‘%%%?o e]s%)%?ﬁ)lhiﬂ{1 ?&éggfb%%{%&%tsfég?a i ndi né to 15 the CCX- CKR2
pol ypégentified.ofed &ag @k o hey BBS LettveBeMS): 1402082 flﬁﬁgb an agent that binds to

CCX-CKR2 on a cel|l. 9] I n sone enbqdi nent,s, th eld js a cancer cell. In
sone embodi ment 4071 thgier?é?sﬁ’aﬁn’(ﬁ}ntoﬁéﬁgrf&ﬁ%hegg%ncf%tilFrilﬁsgde?'he sel ected agent
for the ability to bind to, or inhibit growh of, a cell. In sone

enbodi nents, the cell is a cancer cell. 20 184 I n sone enbodi nents, the
met hod further conpri SBRTEE&MMAR%OFSBHE(I{\@ NBERY for the ability to

alter kidney fu i 0 I n sone enbodi ment s : npri ses
tééti ng the sel Zﬁé]ed efiese gﬁv?rﬁlgn%?‘flg%sym?%ggﬁ @?ag{r}gf%lé%tragﬁgtﬁfrf%nal

f unct iy@Qis 1o CTEORER 2R EINERT omet disbodahfag theimethed comprisésxeatactisg ang t he
sel ected agent for the abilit to change cell adhesi ?qh"faér)f’ endot hel i al

cel | s plaslifyofjagents WM&QXMWPU@%@%% aexteeellylprdpmain ghlegst) ¢ ons.

I n song,, enbodiments,. t ] ' : chi ts, the
agent IB:%S/" gle’ﬁté‘fe\; g’gﬂ ?%?cgﬁlﬁ%g(gogﬁ rfawa]JEl éfng%gﬁgelﬁtés y Y)% ﬁlg T)C%%(%@%p I d;%%pt i de
conpr i fE@smehPcRdRUadcelcdiispipyedt ihat GHPetdsByiNA-ZAJ &ZIDRhfbr pirategito
invention al so provides nethods for det rnibni. the 30 grnggjenge or absence
ofl5a dhe€E6X-CKR2 palypepsife obipgnerdinreot, theeby ‘?%E}éﬁém%%ﬁ? APl ing a
sanpl s HSi cell with an agent that specifically binds with SEQ ID
NO: 2; e%‘%%r@%ié?gg%%lgl bi nding of the agent to a pol ypeptide in the sanple,

wher ei n bi ndi ng [09] t Hia sagerdmiodimértts tisaeghl ie aicankier a¢lbsintsememmbhodientss a
cancer cell. WO 2005/044792 PCT] US2004/034807 ., 4 .[.13]. I n sqme .ephodi nent s,
he. agbRmetoddHATGoBBERES FEalE SIERBLtAbRE 426 PHLT to bR BB han 1500
dal t Onﬁoﬁmofggal.eﬂp%ﬁé@ﬂﬁoﬁméﬁﬁ tRO84L islaZadcer cell.

20 {  [10] Insome embodiments, the method further comprises testing the

selected agent for the ability to alter kidney function. In some embodiments, the method
further comprises testing the selected agent for the ability to alter brain or neuronal function.
In some embodiments, the method further comprises testing the selected agent for the ability
to change cell adhesion to endothelial cells.

25 [11] 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 comprises the sequence displayed in SEQ

ID NO:2.
[12] The present invention also provides methods for determining the

30 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.



pol ypeptide. In sone enbodi nents, the pol ypeptide detected is SEQ I D NO 2.

In sone enbodinents, the sanple is froma human. In sone enbodi nents, the

nmet hod i swoees/i4e793 di agnose cancer in a human. | n sonePemusdioreass? t he

method is used to provide a prognosig of cancer in a human. In sone

enbodi ments, the cancer is selected fromthe group, consisting of cervical
anti5pdky I

cancer, breast tedcef? Sq%ﬁﬁb?ﬁﬁmeﬁﬁsi @Bla&‘?ct_ﬂﬁﬁ% t¥ancer, and

! euKeg}n%deMén‘%ngé agamgle%ﬂfaﬁ 15b8 BalfARC & sdne ARbodRRAGI (he af@t §OA8,

mul ticentric stI'éman" s di sease or AlIDS-associated prinmary effusion

| ynphesBpeptites dneoraeramtodierents, theldlyplptidendstdntedis O} hsoBBF| and

| - TAC for bindi to SEQ.ID NO. 2. [14] The .present 4 nvepti.on al provi des
met ho§Ebgfimensy | isﬁﬁpg lﬁiﬁgﬁh%\)ﬁl@aﬂ'o}}‘ %Wnc?gﬁ% |d§r?%qr‘]ts’athe Tnﬁ{ho_ il%jﬁ%lefﬁ??avi ng
Ca5'Cerdiaﬁhgsescgﬁger%?Qﬁqfnﬁﬁ.nh?soﬁ@&nﬁ&ﬁﬂ%ﬁ, 166 HRktodes uskt 8 Phdvige 4 he presence
or abserrce of expression of a pol ynucl eotide encoding a CCX- CKR2

pol ypepgndsis bficancerinla ofmam Insoing icohbafimentse thei agnedsds stoeieddivom (g g19ERt i de

bi nds | - TAC 15 and/ or SDF1 and the Xz CKR2 i i e 95%
ton: cREAg OReBta s brEnCoebs (TR, sPsRERs, fiostat Ahoodi | 0%
[ 15] henepne mrsbedicrtinertt)ehd e RRoIiposaiardbend, sndiicoptriyyed in  SEQ I D
NG 2. In sone enbodi nents, the cancer is selected framthe gl’Oldp consi sting

of cdlasilemdn'cdisrase or HHASassosiatrdTimary sffheian yrgphogm. Jasemesmbednagnts. o
capcer, and lLeukem a, | S 3 j is not Kaposi's
schor%e, %PW SUAPFFLW gf% a:érfaglgﬁsf i g%aﬂs@&%g fo gﬁg - as?gii ated primary

ef fusi on | ynphome) [ 16k pFhenpinessivn dsoeovidenmeihods of mrovidas adingiosisi es t hat
specifically conmpetes with SDF-1 and |-TAC fgr bi nqki&n tho SEQ ID NGO 2. In
sone eFbEEnaEReEan indeidugh hayag Gancst. JlnseRS SRS ImeHs: t Oﬁﬁcé%we

enbodi . ' | IZ&9, b 7 cdRecrRresent

i nventq%ﬁ{nzg %htggg?sﬁééd%gd%ﬁ%‘ﬁ%g%%n Si r%ﬁy?gﬂéggtg?%oog{njgpa]elcl@ w th an agent
t hat sp&®cpiidainlaceliofda indiviBEs), bed® the CUHECKRL pélzpangidnbindsAgei@s with
SDE-1 and |-TAC for

S5, Ll ol 35 0 P T TR B P DT L,

| east % gebtd (D caNn3L: Bilvidse!  ul ar domain of SEQ ID NO 2, thereby
bi ndi r;cgg}te/ e a er?’gﬂgt% tﬁe %CX— CKRZ1 pol ypeptide on the cell. [18] In sone

enbodi nent s, t hdl8lgern spmeleggwdiments, theB00XEKRS polypeptidoigeisp # ment s,

th ' tibody, I. nbodi ment he- ' ol tide.
n° SN TS e et s Sy s % RGP b ByREGY D |
NO 2. dohyis @Bn MO beORbé Ridr] Banfifohh 4 /SRK1440R48 Prostaebadirand fukétiz. dgent is

identified by a method conprising contacting a plurality of agents to a
CQR- CrRmepmibpdinerite shaeeamper i§ natKappsistarensed. Mylageniiémansticman’s digsseds o,

| denti %S-%S%Oggted primary effusion lymphoma.
[16] The present invention also provides antibodies that specifically

competes with SDF-1 and I-TAC for binding to SEQ ID NO:2. In some embodiments, the

antibody is a monoclonal antibody. In some embodiments, the antibody is a humanized
25  antibody.

[17] The present invention also provides methods comprising contacting a
cell with an agent that specifically binds 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

30 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



extracel lular domain of SEQ ID NO 2, or a SDF1 or I|-TAGC binding fragnent
thereof; and selecting an agent that conpetes with |I-TAC or SDF-1 for
bi ndi ng twoth&/@E42CKR2 5 pol ypepti de or fragnent thereeCT/ushennbigo?

identifying an agent that binds to a dancer cell. [19] The present
invention al so glr ovi des, met hods of treating cancer in a in[di gi dual . In
some embediments; the agen inidensird Rotpethod compiisingcantepiing 3Pty R Hual a

t her apeut A i b/, idehidal

expr o0 BGPTSR P o Bl o hUIR KB bR 490 DM o . ccre
pol ynegkeelidedantndé SEQHD ND:2,0r NADF1 dnl-BaGdiedihg fiagmantsthenep amEX- CKR2

pol ynucl eoti de conprises SEQ. 1. Iln .so nbodi ,

adni nF@?C_éw&fnﬁgsw%wewmé%ﬁi‘ﬁ‘r’@&é’f& .*r'%i%ﬁ‘h‘ﬁ%g’tﬁﬁn%ﬁ%@ﬁ? 20] The

pres ep%g?ﬁ&?d%tdr %@%ﬁﬂh@&&ﬂ 98 RENAYH g%hdatgéﬁahétflﬂndéaﬂ @&%EnddR call

i ndi v In so embodi ments,” the frethods conprise administering to the
i ndi vi dual a t fi]apd&he preatitynedntion alse @revidesrmetbedsaf tegging canest IBnpet es

with SDF1 and_|-TAC for..bi ndi 15 tp SEQ. D NQ . hpents, the
agent Mdvidaalg I fome Eirflg%mﬁﬁ St@‘%ét.lé]ll‘?fgsc(?f’?gns%?‘ﬁg@ | rr%r%{‘ést,a léﬁgg@rji‘! g?s an

ant i b@ghyayehiflcARMEf-EAROAhERA LS a pbiiRuaestde that iahibi yaepdsiaheot J GCXSOKR2

enbodi nents, the agent is identified by a nethod concrri Si ngéc@t acting a

pl ur apblypudgotidegdnseme embpodiments< e GoKypaB2 pakyneglapfidesnsgde tPacel I'ul ar

d [ lLeast 95% ..i dent i I i NG IR NO 2,
0?6{2 ?S\[_Q% 3’?S?rpﬁ'ﬂéb%qlﬁlgflﬁgﬂlfgﬁe%%@%g@’h‘%ﬁ%ﬂ# “an Eiigéeglasec ?fr?g an’ ggent t hat
conpekse WibddimehACtHeradfBhisterddosoluetiotide tnhitisexpEXsioCkiaZznziRY¥pept i de or
fragnent thereof, thereby identifying an agent hglt r%i r;gls to a cancer

cell. In some erd®@di @ﬁmgsepmvggw@@?sqgoglgﬁse@? 89§ PiorrAtRe SIS Fonsi sti ng

of ceryi.cal n c dHHﬁRfé@ Yelals diRdeghat e
canceln,ldlgﬁga]r gﬁﬁ@% gmg{)%ﬁge%ﬁsé%gﬁn%%%#% nt's, £ ﬁg{ﬂéﬁﬁglgg?%ﬁg@%otﬁKapo_si 'S

sar conBerapBikitilbesTtoctice Sastmtarfan agentitse asmpetes witbSDESarslsls BaCdorbingmgmar y
ef f usi on homa. BRI EF DESCRI PTI OF, THE 1 i qures 1A-1

i Lfustte §E@y HN@:%QW FRhAsHRERsLt ﬁ@ge&ttﬁlgﬁsgﬁgw’g@g‘#@o i g’b %enent

bi ndi g, i | e RATN: lerrib¥ BRiSontdBtHRHERS is QFRRIpEbia¥ Iar Of i | e
usi ng Sd@%%’ - lelltlgsr&nt {eﬂgcsfﬁﬁir%lsisglgr?d probé1 on (a CIZEM%%I) E()I_:i gures

1A- C) sonm efithod Mt ti{eriggut is Sdanbiie)l by agnethod cempriste cantactios emlyalivof1G 1)

o per (EHE 107 e CarprRRsRe Sompraipe i exfiselilafydb A GRS CTETEL

murin i ER a0 R ABRKIH 6 IR0 TBING:286r £9DH] 6pIWAIC-bidding TipemenO
2005/ g&%gggp%dl U§2002/ 034807 63%% cent 1 nhibition of radioli garbd bi ndi ng

i 20shdhercak and balectiggap hgentdhatevmpetss itk - BiE-or §DFah forihindiag tg twe CCX-

055 AL AERT 0L VT T Rt GE bt Ml Bl ot o 1

(i nhi highi 9R shat WeBHdiments, the cancer is selected from the group consisting of cervical

cancer, breast cancer, lymphoma, glioblastomas, prostate cancer, and leukemia. In some

embodiments, the cancer is not Kaposi's sarcoma, multicentric Castleman's disease or AIDS-

25  associated primary effusion lymphoma.

BRIEF DESCRIPTION OF THE DRAWINGS
[21] Figures 1A-I illustrate binding data demonstrating a distinct SDF-1
displacement binding ‘fingerprint’ on different cell types. Binding competition profile using
30 2 SDF-1a as the radioligand 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



60-79% ; black bars, little or no affinity (inhibition <60%. Results are
the mean of three 5 determnations. Error bars are omtted for clarity.

[22] Fi guwe2B05/d4h193t rates a conparison of Iigand bindi ngcafuseemiogssand
specificity on CEM NKr and MCF-7. Sel écted potential high affinity Iigands
identified in Figure 2 were chosen for dose response conpetitjon on

CEN- éfcehophibitiaraf redipligand Hiskng is showiiad adquaraph pnd reveals dipt & ition 1251

SDF-l'a is in conpetition w |.d i 1 i i ndi
23] i gurAC ot apisdirpiiced S By aof RERENSSIout Cuhie B, feriaL g B4 B
cl as Sa‘rgg?ig,;@gbﬂigﬁ@%%)g BLEbAG! pAButial dahid fotlywalfidiRBnhibliGnbotvesnpet e wit h

the i enoki'nes” was exanmi ned in the presence of bu{,)fer only

gs_ol i&d)l-’sgv)aﬁrka,bafsxﬁébgrml(aﬁ@nib' (intrbition <68%y)- Roselftsaiedhe By ObiHE ng; ~ open

riangl es), or cess SDF- teri.sks). 15 [24] Figure 4 illustrates that
t Re ewtlﬁﬁ%%ﬂ@é‘rsc?é§8ﬁa[ﬁeg§%ﬁ§r fyn can be recapitulated in a cell line
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(open circles), conpete specifically with 1251 SDF- la, on discrete cell
t Mpeschenmkineomsndioatpdt i ti on is detected. SDF-la (asterisks) was al so

included as a c C et tpr,.of b2 = LO6A t Y/ d
chded as, & ophed CPIRRLY hiklhs LERL SERhdnEbRNIORTRRIb R WEFro an
IC gfrgte %1?%&(0;%&@@61 sih&dg (lijrﬁséi@pt?(ﬁlt. \rllﬂielmntgfof@ﬁl’ﬂﬁec sncbn@XGReithihaigdivated
re provided in the accg [ table. [26] Fj

il uschmgnqswswmdom thernseseResnef @;}%%%{;,ﬁ&;g}l Sgusie ﬁ’éiesié/ﬁﬁs,o \?/ni ch
express. - with a Ll = X § dt
R R Y S A R e e i b

- CKR2 ant agopigyt Pfifede 4 SaRtraiba lae thk, bindiogphanotypalesetbed hatsimhéansbeadhesi on
of CCX- CKR2-expressing cells to a vascul ar endot heli al nol.aye
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binding can be competed off with cold SDF-1a and I-TAC. By comparison the wildtype

cells (not transfected) do not give a productive 1251 SDF-1a. binding signal.

20 [25] Figure 5 illustrates competitive binding data. Two small molecules,
CCX0803 (solid circles) and CCX7923 (open circles), compete specifically with 125 SDF-
1o, on discrete cell types; no cross competition is detected. SDF-1a. (asterisks) was also
included as a cold competitor of '>’I SDF-1a. binding on both MCF-7 and CEM-NKT.
Chemical structures of CCX0803 and CCX7923 are shown in the inset. The predicted ICs

25  values of SDF-1a, and CXCR4 antagonist competition are provided in the accompanying

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.

30 [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.



conposed of approximately 50 to 110 am no acids and sharing sequence
honol ogy with other known chenoki nes (see, e.g., Murphy, P. M, Pharnacol
Rev. 52: M6 20504¢2000)). Chenoki nes are cl assified accecuiusgooso34she
relative positions of the first pair df cysteines (Cs) found in the
primary am no acid sequence. In CXCL chenokines, the first pair of
cyst ei nes 10 |s[28¢paFgueed8 Biustratps Siahapitegomisnn of GEXICKBE ondh es have
adj acent cyste e 1CX3CL chenokines, the first cysteine pair is
separ%ﬁr@aowcsl%@%%z&%’éwﬁl cthenoki nes contain only a single cysteine
in the honol ogous position. Chenokines can trigger biological function by
bi nding to and activati ng chenokine receptors [ 30] A "chenoki ne receptor”
refers to a pol ypeptide that spélEEINé IQN 15 interacts with a chenokine
moj ecul e A cheiiii nectegephor of GnbNBElikine® iR BLShiiaauRhed | recept or
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resid I'h~each r extrac domai ns Typically,
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CCR7, cGiitah, omzzzagmgms@mlm)the I@mapl@mm@swén Chempkipes can tﬁgg%rdqlﬂ@g@%ml
CXCR2,. CX CXCR X LKRO (e.g., SEQID NO 2)),
CX3CRJf.‘mC(tLl yb@i&%(?? ?édﬁ%’)‘t C(?GW]O 1gielr‘f/cegncoded chenoki ne receptors,
US28, ECRF3, - Kapggj ' sA Saicafiiedscptdrdifrstie b pobipeptide tERGRe(ORIRA) |

Poxvi rus nmenbr ane-bound G Protein- co%%lled receptors; D6, and DARC.. 30 [ 31]

Ddfi nénteragtspuifiseshanntidhe malechle. ¢ ¢hem f@de%ﬁpt@%%’k‘iaﬂe‘é 3 GPEEiBeeUPIEdcl ude
oy CooRERIa M ST iRt Bk, RnddaR, RS frs Bl plscRGofaar ahoc,

esl| on, enot axl's, | nvasl on, netastasis,

cyt Ok'cﬂﬁnﬁrpﬁﬁﬁhtﬂrfeatﬁ@@enclmdiﬂglshighty aogchnN-teﬂprrmt éoman,n, fhecudné asidof protein
expression, or nodul ation of cellular owt h a ‘ID i ation,
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[32] ° n
- as g ht S IRIhaR, kbt ecptdis A HER (i iRE i dob PN
COX- Cli2ratidgisicahhipel #gysiese msidge mathinyedct efithef foadextracalddar dogesans. Li bert et at

ﬁﬁlcence 244 565?3 572%%2%%%“ _aLThe 9%%1@&9@”ef‘%%réx?mgt%fy%o@?ﬂ) a|mr11mlc_)|a§:)1<%1rt et at,

residues. See, e.g., reviewed in Murphy, P.M. Chemokine Receptors; Overview, Academic

Press 2000; and Loetscher P. and Clark-Lewis L J. Leukocyte Biol. 69:881 (2001).

Exemplary chemokine receptors include, e.g., CC-chemokine receptors (including CCRI1,

25 CCR2, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCRY, and CCR10), CXC-chemokine
receptors (including CXCR1, CXCR2, CXCR3, CXCR4, CXCRS5, CXCR6 and CCX-CKR2
(e.g., SEQ ID NO:2)), CX3CR1, CXR1, CCXCKR (CCR11),the virally-encoded chemokine
receptors, US28, ECRF3, Kaposi’s Sarcoma-associated Herpesvirus GPCR (ORF74),
Poxvirus membrane-bound G Protein-coupled receptors; D6, and DARC.

30 [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.



5 nouse sequence is described in, e.g., Heesen et at, |munogenetics
47:364-370 (1998). The hunman sequence is described in, e.g., Sreedharan et
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enhanﬁﬁdﬁeheﬂalﬁt&ﬁmbf SEQrIDANOph WELID {T(hi,fséiﬁ ID N GeRERID §O:4 EQI HBoni ma'él ics
t t t ;
e *NeSSoHS bp bGP SRS L RELP SR RINGS, psoipiofe Y BoP e

peptide i nkaggﬁ,]optrh@li@}ﬂsy‘ EloaB@etidYand “niinktgeresal teatsgathétiom t he group
consi sting of HP -CH2S-, -CH2-CH2-, - Cgtcth{(‘ICI s and trans),

m&mlemﬁ@mﬁmat bascsubstapiiatio-the same siusisraland fpnggion fegsdl y

conposed of. nthetic ABnA d1inQhe 1S a
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non- n?ﬁéfﬁ?akaﬁﬁﬁl' 1AE8stef asaitnAseptidé doigs With propeetiésanekgoed todhoseadthror at e any
anount of natural amno acid conservative substlt t,lq%g@ as Igﬁ] as such

stbst kenplato peptides Theee Hpes efman-papiida Forppoundiace terme P EUECHES Pt ure
and’ Ot Siapiticsd (RuTRLCy 1 AR, ﬁrggzzs 35Pb1090)1V Bodrafa Bredhag T SOF- 1 or

| - TAC ¥ or eX m etic composition is wthin the scope
30 of 3bhe1gssy.ent iBvand é ditJ. Med: ahab] 30: 1329 (B8 D} whivl ave incorpoeated heyeinivy

tivit funct f . OCX- o ! .
Subst aeforeare)y PedsaRimgiPs b e uRBABHIPI T QARG BT RO BT Gones.
or f rggag,q{y‘%ﬁ& RS:68hoe MRRaRLE! LiGAldMhelibdtio R Proponant efloan anal yi e

(anti e recogni ze mrunogl obul i n genes include the W 2005/ 044792
P Um%ﬂgmaaomanmm smmnauay sinilphte, a pradiam méyneatld@ﬁwaon and nu

const ant reg ne as th rla | e

r egi oPoh@RRide tB?‘tgﬁ‘F %4 hé’i“%@&&ﬁg ngacgi } Wﬂ&’%aog%? 1;)1{2; ré/ﬁé!n@ga. Heavy

chai nshnﬁﬁges%lpﬁéﬁilly' rBpla8&i Wﬁﬁﬁiag@éeleab@ Ram tdelgkcup dhsisthsd oHa.g.,which in turn
CH2NH-, -CH2S-, -CH2-CH2-, -CH=CH- (cis and trans), -COCH2-, -CH(OH)CH2-, and -

CH2SO-. The mimetic can be either entirely composed of synthetic, non-natural analogues

25  of amino acids, or, is a chimeric molecule of partly natural peptide amino acids and partly
non-natural analogs of amino acids. The mimetic can also incorporate any amount of natural
amino acid conservative substitutions as long as such substitutions also do not substantially
alter the mimetic’s structure and/or activity. A mimetic can, for example, mimic the binding
of SDF-1 or I-TAC to CCX-CKR2. For example, a mimetic composition is within the scope

30  of the invention if it is capable of inhibiting or increasing the activity or function of CCX-
CKR2.

[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



define the i munogl obulin classes, 1gG 1gM IgA [gD and I|gE,

respectively. 5 [35] An exenplary innnunogl obulin (antibody) structural

uni t conpwoess/m4792et ramer. Each tetraner is conposed ofPCrwus2e0d@sisnTal
pairs of polypeptide chains, each pai® having one "light" (about 25 kD)
and one "heavy" chain (about 50-70 kD). The N-term nus of ch[ chai n
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Fab' Sisimsmene ekl (R 25 Raag onf e Ry g RERDY Ple KfltEps | 110
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Press, ile various antibody fragnents are defined in terns

of t hesphrgédé fanntgerancognitot. Ehettetsaivariabledighf chain (Yohand|vagphle 864t e t hat

such fragments_. 20 nmay.. synt hesi zed d either chemcally or by
ukq | i%%(YQJS%F%%TJ%W%BW%*SW.res$ ét}lgl\églt he term "antibody," as used
herein, also i ngdgdeanaBbdiboehist] &.agaphitst itinuhegloprind e esla hymbereof

nodi ficati on of whol e anti bodi es or those synthesized de 3, VO _USi ng
r econbiel@htrapiizeiigeitorrodeceddygligestipp il Véﬁailﬁpﬁ‘g?‘sef?, ?‘“S"Ifﬂfrrani zed"

antibodies refer to mol [ : ] I di tde that is
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the pRABESFRS)] FAHNGPTFEY Whicksitselfds wlightothatrhjeined te ¥ut@u b e disulisie t he
structure and/or sequence of a human i munogl qQbul.i n. .Th ti gen. hj ndi ng
slie heyd cBrpF(ab): mpY bereduegshysidst @W&PP%P’ésgﬁgﬁﬁ‘}kntge fiﬁgﬁiﬁgﬂ{kggeclgﬁb? ant
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bi ndi pgessdritafly A Fab evithigact dfyirchiape ragitinf (ses) Poyl (Bde Fomdawensabbimienodedyd
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[38] Tahgielogye Thé‘ﬁ’etﬁ? fqn(’?glaﬁ’lb‘(c@r ag&sg'@{l?l‘gl&, ° BI°HGS : 01b§>rc]1 Brgina%ﬂ'{)eg y" or Y

either produced by the modification of whole antibodies or those synthesized de novo using

recombinant DN A methodologies (e.g., single chain Fv).
[37] "Humanized" antibodies refer to a molecule having an antigen binding
25  site that is substantially derived from an immunoglobulin from a non-human species and the
remaining immunoglobulin structure of the molecule based upon the structure and/or
sequence of a human immunoglobulin. The antigen binding site may comprise either
complete variable domains fused onto constant domains or only the complementarity
determining regions (CDRs) grafted onto appropriate framework regions in the variable
30 domains. Antigen binding sites may be wild type or modified by one or more amino acid
substitutions, e.g., modified to resemble human immunoglobulin more closely. Some forms
of humanized antibodies preserve all CDR sequences (for example, a humanized mouse

antibody which contains all six CDRs from the mouse antibodies). Other forms of humanized



"specifically (or selectively) immunoreactive with", when referring to a
protein or peptide, 5 refers to a binding reaction which is determ native
of the prweenca4ef2t he protein in the presence of a het eCcogse@ans34807
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cont ai ni ng
capable of binding to a chemokine receptor.

[40] Asused herein, “an agent that binds to a chemokine receptor” refers to

25  an agent that binds to the chemokine receptor with a high affinity. “High affinity” refers to
an affinity sufficient to induce a pharmacologically relevant response, €.g., the ability to
significantly compete for binding with a natural chemokine ligand to a chemokine receptor at
pharmaceutically relevant concentrations (e.g., at concentrations lower than about 10™° M.)
See, e.g., Example 1 and Figure 5. Some exemplary agents with high affinity will bind to a

30 chemokine receptor with an affinity greater than 10 M, and sometimes greater than 107 M,
or 10® M. An agent that fails to compete for binding with a natural receptor ligand when the
agent is in a concentrations lower than 10 M will be considered to “not bind” for the

purposes of the invention.



known anal ogues of natural nucl eotides which have simlar binding
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[44] Ami.n

] e Bk S LI S ez v Ko
| UPAC- 1 UB [43] The term “amino acid” refers to naturally occurring and synthetic
amino acids, as well as amino acid analogs and amino acid mimetics that function in a
manner similar to the naturally occurring amino acids. Naturally occurring amino acids are
25  those encoded by the genetic code, as well as those amino acids that are later modified, e.g.,
hydroxyproline, y-carboxyglutamate, and O-phosphoserine. Amino acid analogs refers to
compounds that have the same basic chemical structure as a naturally occurring amino acid,
i.e., an o carbon that is bound to a hydrogen, a carboxyl group, an amino group, and an R
group, e.g., homoserine, norleucine, methionine sulfoxide, methionine methyl sulfonium.
30  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.



Bi ochem cal Nonencl ature Comm ssion. Nucl eotides, |ikew se, may be referred
to by their comonly accepted single-letter codes. 5 [45] "Conservatively
nodi fi ed warnev4s’2appl ies to both amino acid and nucl eca/useeod/o34sgquences.

Wth respect to particular nucleic acld sequences, "conservatively

nodi fied variants"” refers to those nucl eic acids ttgat encode identical or

essential |y i defd4]lcaAmingiepids meypegselgmed iadereig by FEFLheR SOMMAE ¢ aci d does
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[46] As to amino acid sequences, one of skill will recognize that individual
substitutions, deletions or additions to a nucleic acid, peptide, polypeptide, or protein
sequence which alters, adds or deletes a single amino acid or a small percentage of amino
acids in the encoded sequence is a “conservatively modified variant” where the alteration

25  results in the substitution of an amino acid with a chemically similar amino acid.
Conservative substitution tables providing functionally similar amino acids are well known in
the art. Such conservatively modified variants are in addition to and do not exclude
polymorphic variants, interspecies homologs, and alleles of the invention.

[47] The following eight groups each contain amino acids that are

30 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);



6) Phenyl al anine (F), Tyrosine (Y), Tryptophan (W; 7) Serine (S),
Threonine (T); and 8) Cysteine (C, Methionine (M 5 (see, e.g.,

Crei ght oriwORnagitT9e (1984)). [48] "Percentage of sequen®eTiu$R0Mi0B4807 i S
determ ned by conparing two optinall$ aligned sequences over a conparison

wi ndow, wherein the portion of the polynucleqgtide sequence in the
conpaf) sonlsalendioa(DelyevsteiE).MMethirming @Bs VehneeY)et i ons (i.e., gaps) as
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cal cuppt edgbne@y, ertredting(Mend nunber of positions at which the identical

nucl eic acid base or amno acid residue occurs in both sequences to yield
t he n8hber Cysteing(€hethiosinei3Rs, divi di ng the nunber of matched positions

by. t he total ~nL jéd NS in the wi ndow of conparison and
ti%leflien%’?ﬁegém@{égﬁ I'Lteglggi%g()zgpto yi el d the percent adge of sequence
identity. 15 [ 49i8] TheéPdreemage'dfdeqiancaidentty” pedaemtined ieeampaying tva t he
context of two or nore nucleic acids ar Ol\é}?e@ti de zrﬁgnﬁuepﬁ]%s, refer to
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same @hatSidvihk 3imesr efkianpecifiad férctitegsoamnae nvidiresiducs o nuclgefidgs that are

substitutions defined above (i.e,., 60% i I % 70Q%, .,75% 80%
85% Qb%anéﬁr(i-%%)gé’i identy, Q\£’\‘}]8 ‘!‘119}’ @i)/éc? ,%E%,Q}f,,;g&%r#s)&,@@& oéﬁfﬁ’rlge@é%uenc% of
a ol i . . i i 1othe thiga-
ooV e egifin b, 8 tnd BRISBolipEp R BRGSO (BB I as o e
dooni rsllafhr ddheaipobithe polypestides of e investinm).onhengosmaresbansaligaedd al i gned

for maxi mum correspandence over, a.conpay] son 1w 2R AIREHE44792

using one of the following sequence comparison algorithms or by manual alignment and
visual inspection. Such sequences are then said to be “substantially identical.” This
definition also refers to the complement of a test sequence. Optionally, the identity exists
25  over a region that is at least about 50 nucleotides in length, or more preferably over a region
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
30 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



desi gnat ed regi on as neasured using one of the follow ng sequence
conparison algorithnms or by manual alignnent and visual inspection. Such
sequencesweaneoYdiem2said to be "substantially simlar." pOptiseevaloBssp7 t hi s
identity exists over a region that isl&at |east about 50 amno acids in
| ength, or nore preferably over a region that is at |east about 100 to 500
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e A e T R U S A A
and r ghA[LNCOPAAANTNBRSdRY EXikRI0VEr 4 FiglonathadspLibast absuibdequen eads in
coordinates are désignated, if necessary, and_sequgpce %I Qorithm program
par antengtts onmeraiprsfagaiy ever aregipafibais atdeash alant HA0 g’nﬁbeqrsl 049 B ised, or
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al gorithm of Need| emap . and Winsch (1970) J. .. B . y the
search for siml h tylgn‘é‘fWSB?wﬁé “éoﬁg 'é??gh%eﬂ)%ﬁéh?qeﬁgg%%ﬁgg £)Nat' .
Acad. ¢ e&%ang%haé}ﬂﬂe nBdhbeOsIvehE kAR obitphesattal fran shofrotp eswsistingor i t his
( GAP, TFI T, FASTA, and TFASTA in the Wsconsin Cenetics i&f)tmabre

00 {g gboup, py

Pa6k agd, c.Gen dull bagBonguanee oGomP0 t8 P80 abogk H @ inabopy 200, Riafaus

manual, _al i gnnent, and vi sual. i i al., Current
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sequencé simlarity are the BLAST and BLAST 2.0 algqrithnms, which are
descr iabigded. nMathode Rfialignmeat of Fegueneps Ky ComBaTisn eVl Fpowgh they . and

Altsc Pwl té)‘ﬁ%‘?i aﬁféng:éogglf]sgi&) ok fo%&mp%;ijsghcglfﬂyé B le of B RRABEAE! y. Sof tware
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85:2444, by computerized implementations of these algorithms (GAP, BESTFIT, FASTA,

and TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 575

25  Science Dr., Madison, WI), or by manual alignment and visual inspection (see, e.g., Ausubel
et al., Current Protocols in Molecular Biology (1995 supplement)).

[53] An example of an algorithm that is suitable for determining percent
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, which
are described in Altschul ez al. (1977) Nuc. Acids Res. 25:3389-3402, and Altschul et al.

30 (1990) J. Mol. Biol. 215:463-410, respectively. Software for performing BLAST analyses is
publicly available through the National Center for Biotechnology Information
(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



15 the sane length in a database sequence. T is referred to as the

nei ghborhood word score threshold (Altschul et al., supra). These initial
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al way %Bd(gﬁﬁaﬁlﬁ? lﬁfgsfl‘?g/dylsggre ?ﬂa mgs}{rratrc hi ng reS|aduaeSs al ways < 0).
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G R R T Pt B Al e R

the r E ARk et {quy/y | ess
han ST e B B e T B 1

i ndi c#9t10815hadigntentsiBY bEFE, eapeaatiadBPnt 8 NS, P6Hdpapt s espagisen Ol"both
substantially identical is that the pol ypepti de encoded by the first

nucl eiSEPSi d i s i munol ogically cross reactive with the anti bodi es raised
agai nst the pol >{§$I0t iR Bnsgtatobihm 3Ro bbfom@rosatistidsl hlysRef the as

descri bed bel ow.” Thus, a pol ypeptide is typical Ii/ substantij al | i denti cal

t @0a seuidarity belwess pyd dequehens (e@eaergl, KarlithandeAltsehut (189 %Derode@t afle¥cionl y by

sequerie s TH3ThLL Bad Berg ity Bro Ay B AP bEL B 9,
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descri bed bel ow. Yet another indication that tw nucleic acid
match between two nucleotide or amino acid sequences would occur by chance. For

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

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

[55] Anindication that two nucleic acid sequences or polypeptides are

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

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

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



WO 2005/ 044792 PCTI US2004/ 034807 16 sequences are substantially identical
is that the sane prinmers can be used to anplify the sequence. [56]

"Modul at owe20e04€0X- CKR2 activity are used to refer to moraseéass4sphat
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Sens! t DaEmgteRgt A POL X ER RS it sifgptyor Erdteeibraid Mobraiore (r)nr;y
conpet mofegnlebidediingd ﬁﬁn%z%@ﬁd Wi $i%o Q@Qyﬂ‘or Eek-EkiR ﬂ)lh?ﬁ%%? s%gm S SDF- 1
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of, <t he r Si I nsduct | way, and/or ot her effects as 25
delsscrl elg%ﬁhlezgel 20 “r‘?ﬁgl& tB?a LR, ‘ng CCX- CKR2 that are treat ed

with a potenti al[58pctNvati@fors mamubhg&ﬁs thef, e/F0AMLAIRY ntefaE%&fg@fgd; to O ami ne

control_sanples wi thout the inhibitor, actiVvator,
the ex¢t%R2 vath: proieins thabbind @stivaters os wiyltitss, @mptowumﬂhdznng B-protehisbi t ors) are

ass e ct al ue_ of % Inhibition
g Bl BRIl 8 BB VL SRS bl

reI at iof@atucallyhsccaniiie dlemdRirieSed it lighady, é‘?o%thgﬁ%ted%hbﬂ%aa% lweriagout 90%

(():%&I onal I%‘/1 about , 80%_ opti onal | y about 50% or about 25-0% AcCtivation of

by ofehringemd sprathette @dﬂzanéaaomtss ygmst%ﬁplaliszbemrcal malegeles,el ati ve
tothalmggaﬁﬂﬂqkat o) opt i onal t |east
about - 106%  about 1?35/% ’ﬁ ﬁoﬂnﬂ’t“f)‘ljs oSt in e < %0u ﬂ’&’&ﬁ/ﬁ“ﬁ‘!@o 500% or
at | eamduﬁfomlnomlmﬁﬁ’ds toa cell expressing CCX CKR2 and then determining the functional
effects on CCX-CKR2 signaling, e.g., ERK1 and/or ERK2 phosphorylation or activation of
members of the ERK1 or ERK?2 signal transduction pathway, and/or other effects as

25  described herein. Samples or assays comprising CCX-CKR?2 that are treated with a potential
activator, inhibitor, or modulator are compared to control samples without the inhibitor,
activator, or modulator to examine the extent of inhibition. Control samples (untreated with
inhibitors) are assigned a relative chemokine receptor activity value of 100%. Inhibition of
CCX-CKR2 is achieved when CCX-CKR2 activity or expression value relative to the control

30  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.



about 1000- 3000% or hi gher. WO 2005/ 044792 PCT/ US2004/ 034807 17 [59]
"si RNA" reters to small nmterlenng RNAs, that are capabl e of causing
i nt er f er aNOaosF/479gene expressi on and can cause post -t r OFTAIS2Ei0oss3at
silencing of specific genes in cellsl7for exanpl e, manmalian cells

i ncl udi ng human_cel |,s n a aodi es
gi ncl udi ng huma . gl\g)h ﬁ%ﬁsetﬁgﬁla fH1 S%H}E‘i( ﬂ%ﬁ%fg wgégaat%agﬁlgged and
di scugf&erefcBAdSge Predsifd dnd dedadst foPaAnscriplibadsilerRin, If. spediig ure 411:
494- 98 (2001@ and Fire et al., Nature 391: 806-11 (1998 and WO
01/ 75g8s impllsefonskample, RmmARY g ﬁ(&ﬁ@@@%mﬁgw&a@b@ ebeals&ssed. The

ed u q u e

pr oduc’f£n ’sr?f‘i”:"'ahwg?cg?sn& ﬁ%ﬁ@%ﬁlﬂﬂar}f ‘ﬁl ﬁen ﬁ‘{eﬂgn gﬁ%@%b%gee&el?&aﬂg?é; and can
bes ed@;cnb@cbﬁnﬁdlé’&lsb@ﬁngasﬁ,ﬂﬂﬂﬁrerﬁ1a411$ ZSH(YODQ) 1531025510105 aaerzm%hEB 4Rnown in
the 10 art, including the use of conmple DNA strangs or sy thetic
appr o%ﬁ%@ );PRd Féﬁeﬁ‘\lﬂé Ngguee $Hp380- é16¥99g§u9§’g \éq W &3 08y @r@naeﬁ]éo M cause
post - S exanpl e,
R oEHBP RS s Bt (bued S HAE IRNGAS BERE Bpbn] 1 Beaenelsind? BTE
rrarrrrahuczlelc laods escddimgtha @bn@plhdedgscloEddrqﬂmwmmlm%se fovoa tithinnid)Otbase he

i nventi.on coul d have u 29 bps ps,, 22 21 bps,. 20 bps, 15 bps,
10 bpBArsAngsan gﬁ, 08 Bt 3ﬁ1b@@,8%310ﬁ* 3ad B bS P B aBEoRBEH KIORIDILE or
d?@' OBt rlﬁclﬁ@fng'mé uée@ﬁc@h#gélﬂenﬁrfWA stritds ¢ §yﬁtﬂéﬁc a’%)}fw?dakﬁ@ efﬂersﬁQNwAeng' ne

(Seattle,” WA and I on Austi n, One RNAI t echni que
e rrpl oy1s cgpatde Dﬁcmmgtmim&:@nw adi Qanwhusetpostetnmscaptdorah silensimgd sgaifiences are
placed in.re ng an..intr e in er. spljcin
D eneaniF aheille it aomapeaidmniah OB Wopfitin i unt o AR iathebibely. spacer
s equeaﬁcﬁﬁpl@fméﬁﬁfrﬂaﬁhﬁbocﬁ@s (MRS hiBXRS. ERBhAIMELI RN ATGREG @R to the

sel f-conpl ementary regions of sequence in the construct. During processing

of thélVQ@tMél eavtd haveap tpﬂ&d@@,r%dmps hbpoRl bpgy2rhpesl s, k@)bm;éd:ps eut ,
aj { ow, e%(@?&%%%go& tﬁesrgb“e%\g% Eabql“o%[‘ 1 aﬂ%ﬁz@%tl ¥ gﬁ‘%{uge ki on

sequence l'e-'s eases then

bi nd imhmacdhact laeavabld ﬁemchNlAle@gméhfca(swdleM) drldes:@bion| ct (Aaistlﬁ,gTXhe cascade
of events | eadi nqquto de%ﬁdatl on of speC| fic. 25 nRNAgene sequences, and
si l enci ng specif tffhnmi@etna?ﬁyswﬁ%awm@féw%nwbwasg@ﬁ@cu fic

nol ec gL i d sal ts
t her %@%%ﬂ%@?ﬁ%ﬁﬁ%@%@%@%%rw e i S pr IR IR
sul f uoriemstoom wih) dpHE land ecdpeoripliciu sitdst lﬂlfbﬁlatllvefyesphcélmeQu@rcesJ@f fafi@dtis | S

rou Thus, a ene ring having a nethyl

b deF % rent — no] ecul e or ben
eflﬁglﬁ maydeLrplp t_—°§ﬁlP?§ fteselfe %W@ﬁ%reggi%q%é?q‘?m?amﬁ]é%z ene ring
haV' NEomtrINd TAGRLE pTESting e ﬁfesgeﬂ@b'érgtrﬁ@c 1P st UinRbh Séluefces are spliced-

out, allowing sense and anti-sense sequences, as well as splice junction sequences, to bind

forming double-stranded RNA. Select ribonucleases then bind to and cleave the double-
stranded RNA, thereby initiating the cascade of events leading to degradation of specific
25 mRNA gene sequences, and silencing specific genes.
[61] The term “compound” refers to a specific molecule and includes its
enantiomers, diastereomers, polymorphs and salts thereof.
[62] The term “heteroatom” refers to a bonded nitrogen, oxygen, or sulfur
atom.
30 [63] The term “substituted” refers to a group that is bonded to a parent
molecule or group. Thus, a benzene ring having a methyl substituent is a methyl-substituted
benzene. Similarly, a benzene ring having 5 hydrogen substituents would be an unsubstituted

phenyl group when bonded to a parent molecule.



phenyl group when bonded to a parent nol ecule. WO 2005/ 044792

PCT/ US2004/ 034807 18 [64] The term "substituted heteroatom refers to a
group whewe 2a05/daet9er oat om i s substituted. The het er oat omCwAs209a/0348051 i t ut ed
with a group or atom including, butihot limted to hydrogen hal ogen,

al kyl, al kyl ene, al kenyl, al kynyl, aryl aryl.ene, clo

cycl oal kyl ene, M@ﬂerabpyﬁnlﬁ@gﬁﬁWédyﬁéﬁ@Km%éng% g%I V@ﬁ?%%cycle 5
hydr o kox X I t t ut ed
heterﬁé@%ﬁ% *mﬁﬁﬁ g ﬁhc%QEm ex§%§bes cyc o%?g%vigsﬁ?HPthﬂsopropyl

am nylinclRBRZ )b|ut ﬂdﬂlﬂl&‘ﬂted t@ﬂ@dﬂi‘geﬂ,d)a%geh GEEBII:lezﬂkylbm, raikeaykylkynylem s to a
nonoval ent satur at ed hydrocar bon |ne r or. branched.

Unl gs ardense eyalepdld egvickialkylenge Aetgropy 9rQ L%Feé%gle{l@g? ﬁeé?ciyf; Vi Gathoestle, ANCHEE
10
ca§ O?lyar ﬂﬁa}n{(ﬁﬁp 51?&(5{% Ad Y8R é/i;% &és@ﬂﬂaﬁvé ﬂfﬂsﬂﬁﬁed ljfé‘ferWn@ﬁn e,

I sopr butyl, sec-b I |sobutyl
tert - ot exﬂnplemyclqpraspyhanmhyl 1snprhp:}dtaynmylnbwts’y¢mmﬁ raudyhenqudecyl and

the like. [66] Th ne ers to .a dival.e

hydr ocar bon gr od h@ﬁ %y‘}ﬂﬁ@ fﬁréz‘? 2 GlongyalRFaLTe tﬁ}% ocgf"%%gg e

def | NGy ISiG b@ *ﬁiﬁr%?ﬁr&Eﬂé&)SUﬁlﬁ@ &ﬁérwse d@ﬁﬁécalsﬂcﬁ &TRYD ot tiPicsly bon at ons.
Representati | ene groups incl ude, of 15 exanpl e, net hyl ene,

et haneefitaitr ﬁrkbmll to' 'létclalgbloamwr)ls lbq:prwn‘@hie Qliml gioupginghdneryvay off grample, /

but ane- | ane- enyl "
ré er angthylget h%‘nB\P 15%8@5 %{5}@ Sﬁﬁlgp%’?'grqg?uﬁﬁ te;rtgoumpy lvﬁ Iﬁﬁf fine gﬂ(l i near
or branehed agek MLﬁdhyhaiﬁd@tyl l.paste ee, and typically 1, 2 or 3

car bon-"carbon doubl e bonds. ~Unl ess ot herw se defined, such a kenyl groups

typical ly 20 coriééli n Ehedm“albylme”crafebﬁﬁ agippignt SP@‘&"@%B}‘FIIQWT FoRRNy|

gr oups clud X % Eg |,

n- but @hgﬂay%ﬁ hﬁéfof, ched: ﬁéﬁ Snoth %Fgg‘? % aI E%@F@ﬂyef ers to
a ”Dn%%ﬁiaﬁﬂﬁoxﬂﬂstatl@rcﬁﬁﬁiﬁ dﬁcy[ﬂﬁ OReprbsuﬁtaugé alkplenh |gthupErmchh1E by megofor branched
and which has at |east one, and t ly 1, 2 o car rbon triple

bdAds exmp@smeﬁw@ﬁmth@edb%%d“eg E‘PP”&IHEWF Lo QI}’gé’rP c]aI?F1 Yheont ai n 25

f t | k I | ud b f
exampi o8t R B R R W hex 3oyl and the 1ike

[69] The term "gpy] " Tieftems “alkemyl ey &d enmnavaiemmmsathny\thddmdrd@m’mhaw ng a.
singlering (i.e henyl ) orf se tnags (j.e., t.hal ene) ., Unl ess
ot her \§re¥ Wb#chﬁ‘&i’ beglu@ﬁ%/o%brgpd)@ ggvﬂ’f%aégﬁ fegst onfit egﬁlaﬁyﬁlfgl&%zt%%lo car bon
ring ap t(ﬁ)%?fylﬁﬂdyeUﬁ[eﬁé oﬁél%l&sde’iﬁeﬂ %Eh'gﬁ'{enﬁytg‘r&@é topicaranpl e,

phenyl an ene-1 , hapht hal ene- 2-yl , ike. [70] The term
QIOyI eroatairn ﬁberstotkﬁ) carlmhmfcabmat Reprosaatative h&f@nﬂcﬁomnﬁad@rbg veay &fi ngl e ring

d ef in ee&%ﬁ%? %en 1, r?—rprgp%%y 1srolprno%en§l n-But-2-8R h}l-rlll%)li %néan%}l yalnh ‘the'li i $£Ss ot herw se

[68] The term “alkynyl” refers to a monovalent unsaturated hydrocarbon
group which may be linear or branched and which has at least one, and typically 1, 2 or 3,
carbon-carbon triple bonds. Unless otherwise defined, such alkynyl groups typically contain

25  from 2 to 10 carbon atoms. Represertative alkynyl groups include, by way of example,
ethynyl, n-propynyl, n-but-2-ynyl, n-hex-3-ynyl, and the like.

[69] The term “aryl” refers to a monovalent aromatic hydrocarbon having a
single ring (i.e., phenyl) or fused rings (i.e., naphthalene). Unless otherwise defined, such
aryl groups typically contain from 6 to 10 carbon ring atoms. Representative aryl groups

30 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



such aryl ene groups typically contain from6 to 10 carbon ring atons.
Representative aryl ene WO 2005/ 044792 PCT/ US2004/ 034807 19 groups incl ude,
by way ofwexarsi4e7921, 2- phenyl ene, 1, 3-phenyl ene, 1, 4- pheayluse@4/034807

napht hal ene-1,5-diyl, naphthal ene-2, 71diyl, and the like. [71] The term

"aral kyl " ref ers to an aryl substituted al kyl rou e esent ative

ar al kgtougs m@bsiel bﬁCWQﬂéf@@ﬁm}%l%PPan’}enPhb T ?& ®refers to a
nonoval r on group having a single ring or
fused"# ? @ %ﬁgﬁ)ﬁ%gj %Ig%yl’n gtﬂiglg cycloal l cyl groups typically

contain from 3 71]10 Thakdaair aaﬁmymﬁxempoanermaubsmalt@@/@lﬂwbﬂwp gr oups

i ncl ude, by way of_ exanple, opr ppyl, cyclobutyl, cyclopentyl,
cycl oRéRSﬂlsent%iih‘G Kyl growgs mﬁlﬁg‘f l?@]zyl?he term "cycl oal kyl ene" refers to a

di yal ent satura loalHT RER RONMBAGHIND 8t dcasidegtlR 1i ng or
fu%/ed rings. }[%35 othEervm sf&?‘xﬁed such cycl oal kyl enek(gr oups typically

cont ahydxfobmihsbﬁ gtampmvmgratmnglanngpr fLReqbneg% rItJ@l?$ GYWWI dedinRdsiseele gr oups

| ud | o
Lol oBtlopicrl Sou e iR Epe b PGPS afaf RepriiyBiilqaya 2 1YL
cycl Ow]s tll_olgdedby kvay bP cBHIE] ft%ldpr&pﬁ og'bwbutyﬁwgblcbaﬁyll eftcldhedlyy land éired t he

i ke he ferm heteroaryl refers to a substituted or unsubstituted
nonovdikent aromatic group having a single ring or fused rings and

naber ont ong) | selEh ca A0 rERBYIATeoRySieAt s Selinl PUERICALA AR o i se

def i N@gdroetiton RSP 1RREla G @Y Bog oy Bisedkinys. COnlesd athémdsa defined,Mch ot al ring
20 atofrs. Representative heteroaryl groups .include, b% éOf exanpl e,
nonov ayelealky E@@ gwp@fyplcmlw@n@m o date Jlesarbonialoms. REMgSeRRYe £ yr an,

t hi ophe %ﬂ]@ﬁ g pyrazi ne,
pyri da?ﬁﬁ’%”‘y{)&?ﬁ%“g? H{e%m Pl a2| §8 Fecydg ﬁg’% u?%ﬁaﬁl gg%g%‘iq I|]g%hene

benzi riaepichutyienz-dhil a-;)olo@ enuyuil ,aedlyh eyclosantylt 1n3}ﬂ1yh,s;yckqmsm§zlol-dné,

gui noxal 1 ne and the I|ike, &H ﬁﬁl&ﬁ of attachrrent is at any avail abl e
céﬁboﬁywhﬁxlr%éwl,ﬂckoh?@’léb% Y [37‘§] term "heteroaryl ene" refers to a

di val ent aromat| g %‘ﬁm*(“ﬂ&er% 'fé@ér?t&é QfbsBiutddsiesstitsfififed@nd cont ai ni ng
at | east one heteroatom (typi caI 3 heteroatons) selected from

ni t r ogetnovalenyaonmtic grdupltraving atdmglc nng or fisbdsingoarderontaiming &t theemg at such

het I t t 10, t ot al
Repr odet 4t vetaponbia bRl iR Rarases RaraL OBy Pl oy ey
Speci gﬁnleis oquérwéeedeﬁh@a qa@tpﬂlé%eroaltyll' 9k Bpidag2eh@in freth@totl0i toRhEAE,

triaz pyrazol e, isoxazole, isothiazole, pyridine, pyrazine, .
py0i datome, Rpyresaniativa detetaarglrenps ineluds, &y Weerof skanple, MOBAVASE SRRSISIE,

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
25 ring atom.
[75] The term “heteroarylene” refers to a divalent aromatic group having a
single ring or fused rings and containing at least one heteroatom (typically 1 to 3
heteroatoms) selected from nitrogen, oxygen or sulfur in the ring. Unless otherwise defined,
such heteroarylene groups typically contain from 5 to 10 total ring atoms. Representative
30 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.



benzi m dazol e, benzthi azol e, quinoline, isoquinoline, quinazoline,

qui noxaline and the |ike, where the point of attachnment is at any

avai | abl evoapdsora4™e nitrogen ring atom WO 2005/ 044792 PCTIUSSRA/0448084807
20 [76] The ternms "heterocyclyl™ or "Meterocyclic group” refer to a
substituted or unsubstituted rmnov{':éllL,en;‘ sat ur gt ed or, ugesitturabtﬁg“I
(non-aromatic) r6dupThatamg beteiopyily oF | hgeroryshs SO oD B ASE ¥i%hgs and
cont ai ni ng, i i t C [ Navink 4 §nde

het er %ra%ﬂgitﬂ%ttg{fgicc{nggﬁg I?Eos ?nhﬁﬁg&r %%gﬁ?ﬁgﬁ%gﬁhgdr%éw ug? C;’;ﬂﬂUnl erggs ot herw se
def i nafg oS HeltiplScditleasedaings and gomaipmigtiy phecrang 3t leashors het¢roaton(tyicdlyt ot al

ring atons. Represenfative heterocyclic groups J.nclu b f anpl e,
onov AREATPERIIED Siecisg Bl TDRE: CXHET TS, UNgr b fhed sull

pyg azplidi 08:i. BLRG fyHi Jntdin GoRX 289 tSthi HEAERE] RegresqitfiRicazi ne,
3-5:)yr$%£}ﬂ?)r? ﬁg:n%’o?iﬁééfyﬁc@z}:cméle Ot he poi nt of attaqh%nt is at any avail able
car boheterocpilic grgeps inciudg batway oflaple, momevalentgpeciey efavyrolidiner ef ers to an

aronmatic or, non-aromgtic ring..n which . at in.t o . bon.
e L
[ 78] y@?@u&%ﬂ&ﬁéﬁﬁ&p&h@% the\RiRasTttadlhat $s Atonf kutable darbon oratifrogen- (- Cl ),
bromo- *(-Br), and iodo- (-1).” 15 [79] The term "hydroxy" or "hydroxyl"

ref er singatam - OH group. [80] The term "al koxy" refers to an - OR group,

5L, L S R ket

cycl oal kyl en Sui s’inc o, cyano, alkyl, am no,

hy dr OXhictddR%Yom he @il d0cariRan R &atative cabkeyclesgndugescychubienae, by way of
exanpl e, met hoxy, ethoxy, isopropyloxy, and 20 trifluoromethoxy. [81] The
t er m ‘cgelghexene, andfoepzeneo an - OR group, where R can be a substituted or

unsubstituted a wé][ ggﬁﬂé%rﬁ{so%%b' pg r‘%{g eﬁR"i'Qf‘ef‘sStg Hhdtd-\(EFR e%ﬂbggq(_(glj,o ups

i ncl ude phenox e term"su refers to a’-~S(02- or -S(O 2R

gr oup broier €BR), ardicden(ag al kyl, al kyl ene, al kenyl, al kynyl, aryl,
cycl oal kyl, cycl oal kyl ene, heteroaryl, .hetgroarylene ﬁwt erocyclic, or
haPogen. ~ Repr esd®ht i Vhe terim Floidexyg o o Brdrxy) ﬁ%tg,s B0 A 8PP exanpl e,

sul fonat e, Su'fﬁﬁﬁﬂ gﬂj,etéﬁ‘l#f‘ﬁﬁ&ly’"i‘@fe}sdl%san_—@fggﬂhﬁr@ﬁ&b%ﬂlﬂae?dl|fonate- [83]
n re

The term "condensa ers to a reaction in which two or nore
nol ecylibsitaeeé ot onsubstitutey ajloil,raticilere, klpalleyl, enyglalialdnen Spitedact s are the

product s formed by 30 Lhe copdensall pn:feachicRy; aRETAkbFRRESARIAE OV OF
alkoxy groups include, by way of example, methoxy, ethoxy, isopropyloxy, and

20  trifluoromethoxy.
[81] The term “aryloxy” refers to an —OR group, where R can be a

substituted or unsubstituted aryl or heteroaryl group. Representative aryloxy groups include

phenoxy.
[82] The term “sulfonyl” refers to a —S(0)2- or —S(O)2R group, where R

25  can be alkyl, alkylene, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkylene, heteroaryl,
heteroarylene, heterocyclic, or halogen. Representative sulfonyl groups include, by way of

example, sulfonate, sulfonamide, sulfonyl halides, and dipropylamide sulfonate.

[83] The term “condensation” refers to a reaction in which two or more
molecules are covalently joined. Likewise, condensation products are the products formed by

30 the condensation reaction.

DETAILED DESCRIPTION OF THE INVENTION

I Introduction



L Introduction WD 2005/ 044792 PCTI US2004/ 034807 21 [84] The present
i nvention provides the discovery that the orphan receptor RDCl, referred
t o herei we0BiM4GEKR2, bi nds the chenoki ne |igands SDF1ramaiskeoiAsiso7
Mor eover, the present invention provi2ies the surprising discovery of

CCX-CKR2's invol venent in cancer.. Thus, the_ invent]on proyides nethods of
di agnosi ng canc 841 by The gesser invegtierReorides therdiscqvayahey thin © Y’@%”ﬁ?@\?fdes

met ho f inhibjtin - L B i - PETREX- CKR2 to
o 1 nBR e el R B e e B T et | des
[ 85] mrw,rt%eeémm&emﬁaﬁ provfdet e spripieng discovent ofdECXAUSREc aci ds 10

encodi ng CCX-Cl pol ypeptjdes of interest wl/l isolated a cl oned
usi ngivebemsnhiwreanceret hgsdhe @UE‘FFIWBW%WF@{O% 8%3‘5}%%[&5“]@06??@?) g i sol ate

- of C i i s Mdtods e iBAtiNIcance I'D NG 5, SEQ
I(:I%(Ngégt%agnrﬁiégggz @@3)13&&?%?11 g?%%;iv%@ expression or N%I)uri ngEfghe generation
of vand@tigeriges modtilateerof CEPCERI orandadivwiupkwith gancgt-her  sequences deri ved
froma CCX- CKR2 pol ypeptide (e.g., SEQID NO 2, SEQID NO 4, SEQ 15 ID
NO 6, SEQ ID NG 8, and SEQ ID NO 10)), to nonitor CCX-CKR2 gene expression,
for the isolation or detection_ of CC>§ sequences in different species,
f or dilégnostC@X-@@RQQQ’é’EeHW%“%P?IWC,e‘@’.%?, to detect nutations in
CCX-CKR2 or to detect expression of CCX- CKR2 nucleic acids or CCX-CKR2
pol ypepti des. | fgsjomdn anhediuembsdintdnés ofdhepreses invsnerlinggletEidsKR2 ar e

bly linked to a heterql ] 2 i nepis . th

061 o abdingls Co-CRRD TONRREIG LA etert Ui o 5o g Cig R e BB 1

part 'C‘é'gt% Bulh enBoliMERAR arfudRUSS, tPisbRte CEXUORR2§obmubB6liddsiie.g9SEQ ases,
. P

t he ypepti des of the rnvention conprise _the extracellular

ani no IBAVOs!, SEQ i NS EQTXNKR2SEQJDENQ¥ , pod §EQ Iy NG fabPRRER,  SEQ I D
NO 4, SEQ I.D NO,6, SEQ ID NO 8,. and ,SEQ .| D. NO . Whi t si dues

are 25%BFHER Oﬁﬂi‘frétfge e@?@é%@é’an:vapﬁmfﬁ(ggyaé od| g%%%og&h%sﬁg&&{;t&%

Pol YPeRhidiess 2R iEdeh a GCouKry miptits euspSES IFNOCRXSERRD NEs, SBQnp! e,
in sone cases, the fragnents bind |- TAC and/or_ SDFl._ The structure of

sdden IDrNOsS, SEHIAND:B cndptER B NQ: 101 torneaier % CRE2 g7ig)eXBressIfb P known
to those,skilled.in th ) , 0
eadi 1S RpbPRERHEoeorGRIER: PRLERRE S HRATRGARS Rgputes can be

al gor i Juhpeses aa pRicaf) ef0Underot miation iarGEX-GR2 betoGdRrod txprassCoug] (dX-
Receptor Data Base (GPCRDB

ht t p: /CERAmgpleic. @i@/ormxéﬁ&fw%mﬁ%mwwmwhe sequences

NULP: | L IR 230k T iU HRAY) RS & RERIAGedUs Bromfel. 2023444792

20  embodiments, the nucleic acids of the invention are from any mammal, including, in

particular, e.g., a human, a mouse, a rat, a dog, etc.
[86] Insome cases, the CCX-CKR2 polypeptides of the invention comprise
the extracellular amino acids of the 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
25  either 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
30 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.



22 [87] This invention relies on routine techniques in the field of

reconbi nant genetics. Basic texts disclosing the general nethods of use in
t hi s i nvewDi2005/d4wm2ude Sanbrook et al., Ml ecul ar C onipagUuS2oouabsoat ory
Manual (3rd ed. 2001); Kriegler, Gene22 Transfer and Expressi on A

Laboratory Manual (1990); and Cur rent Protocol.s in Bi ol o
(Ausubel et al- [8Wds Thismyantion mhe|onyeptiesierRiguesin g@rfgei‘iﬁg eﬁ?IBB’é‘én o?y

Idgflrr\[/gi ?t} mhflﬂg RS &sﬁ@&ﬁé’ lcﬂé%ﬂn%gn%ﬁr s &f 1%?] W%ﬂ inepHes can be

sequences ern ID NGO 1). For a
gener Manfhyédkvdr e, Moldetdiy Geﬂng,lmﬂhboretonaMam (B?rct)ubdﬁ()]s) KALeg@l(EI@et 0

Met hods and Applications cadem ¢ Pr an L1

Devel dbﬁmf@r Eypeassionc Arkehosgiaty Masuq éé?9ng?né’c%’f’g§’”rﬁ 8? ocfs ﬁ'a?%e%@k CKR2,

in gl u% W El%?zl ogdsc%% R2 function, i.e. agonists or antagonists or
nts o R2 activit re useful for treating a nunber of manmalian

di seases i ncI udssig a&apprepnat&ﬁnﬁﬁfk]an&ps@msé@rldcntlfmlthﬁ: genss ercodingans or

ot her eC| es ich can_be treate oni.sts of a .cgh

r ecept %}n marRliep fissuss e, Vﬁg @8?8?“%??&“’“% (?H‘%Ec ® ude, but
are n 'Sﬁ%ﬁﬁN@l ). P d-ar gcB@fal bR of PORQ ¥8S Inti® 804 /NPLRMBRcOREA aNONES,

I yrrpho us ukem as, adenocarm nonmas, breast cancer, ovarian cancer,

cer vi o@kide anklethods ghd Spplicotionn Achdamde iress, $amicsil99M-ost at e cancer, and
Burkitt's | ynphoma, head and neck 20 cancer, colon cancer, col orect al

cdficer, non-small cell | ung cancer, small cel | | ung cancer, cancer of the
esophaﬂps, Sh ER'OfSpecif m{eg@ieuﬁcg:ancer hepatobi | i ary cancer, cancer
of the gall bl adder, cancer of the small intestine, rectal cancer, Kkidney

cancer, bl adder e[ﬁéf‘ ¢ %blecﬁ{e? et bindG8 CESE- CK?@] ﬁﬂc‘i’ud}ﬁé]ﬁﬁﬁulaﬂ)r@&m@k cancer,

testlcular canc cervical cancer, vagl na cancer; uterine cancer,

ovar i apKRaFeetion} g/ b gérdste aﬂmagonms atdgemlocﬂamm&m adlivétypdre msefokfor 25
pancreatlc endocrlne cancer, carcinoid cancer, bone cancer, skin cancer,

r et i nob¢aking @ mygber ‘I%‘E@ll@m"iﬂ@n Wﬁ%’ﬁ%ﬁ%{;“@%c‘ﬁl‘}%kl n's |ynphoma (see,
%ECER PRI NCI PL E[? f‘N DIs We o1 CronditaYlof fumdslor o%ﬁer%f)ec%&wﬂi%ﬁan bOtreated

itional cance rain and neuronal  dysfunction, such as
Al zhei wih astagorigasta elmlnahﬂd tepéosarl othiay snfabitdes dh el}emt;lsmm@ptmrﬁmcttdme umat oi d

arthritis; cardiac allograft ection;_.at herosc 0si s

gl orrer’@P]élﬁ%ﬁ’h‘F et It ?%tegé‘?rtea%ﬂtca{'i‘éﬁl%% gligmas, mqsgt}t?’ﬁ'@?%% ht?i%gfnaa,l sease;
coliti p@ﬁﬁ’lﬁé e{seQ(?JnfoHaﬁbﬂlBrﬂaQ Béaét cadeBldriandan&drh&rvidhlsanster s and
di seas escri mherel n. 2005/ 044792 PETI US2004/ 034807 23 [91

Al ter ngliob]{aestqma dﬂukagm; ilsgnpluﬂnar;@osta(ﬂzamam atxk Buskéids Lyanphomes, herdsamgdgec

20  cancer, colon cancer, colorectal cancer, non-small cell lung cancer, small cell lung cancer,
caﬁcer of the esophagus, stomach cancer, pancreatic cancer, hepatobiliary cancer, cancer of
the gallbladder, cancer of the small intestine, rectal cancer, kidney cancer, bladder cancer,
prostate cancer, penile cancer, urethral cancer, testicular cancer, cervical cancer, vaginal
cancer, uterine cancer, ovarian cancer, thyroid cancer, parathyroid cancer, adrenal cancer,

25  pancreatic endocrine cancer, carcinoid cancer, bone cancer, skin cancer, retinoblastomas,
Hodgkin's lymphoma, non-Hodgkin's lymphoma (see, CANCER:PRINCIPLES AND PRACTICE
(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;

30  contact dermatitis; inflammatory bowel disease; colitis; psoriasis; reperfusion injury; as well

as other disorders and diseases described herein.



e.g., inrenal, brain or neuronal dysfunction as well as in cases where
stemcell nobilization is therapeutic. A Methods of ldentifying

Modul at orwoabodiaerveki ne Receptors 5 [92] A nunber of di PCersnae4os48@ENni Ng
protocols can be utilized to identify23 agents that nodul ate the | evel of

activity or function of CCX-CKR2 in _cells rticularl n mral i an
cell's, and esped?H | YWiematiyakynar agquist OIEFF(E%E: caflé%eﬁjﬁ,gd i%%eagg}sg%sﬁi ng

net hods .i nvo . i Fal it : § i ged that
i nter gﬁ’gnﬁqab?%@%@%&(ﬂ%rd%ig‘h%x Arsa%%F%sulﬁgrgg%?%?enétgﬁgr% gfé]?%b?m?‘agr exanpl e,
by bi merabutie. CCX- CKR2, preventing a ligand 10 (e.g., |-TAC and/ or SDF1)
frombinding to CCX-CKR2 or activating CCX-CKR2. In sonme enbodinents, an
agent bi ndsy CCX-NGiBSd¥ot Tueatifyingd Moddlatslrs 3f Ghedokihe Riéceptord 0, 20, 50, 100,
300, 500, or 1000 tines the affinity of the a gﬁ% %ﬁ% %ﬁﬁ%ﬂﬁrkpgﬁﬁfin' 1.
Chénoki ne Receptl®?] Bimaynberefdifferentsscraggng proEna CahPH BT RS 1ABER. ckr2
nmodul at or.s i fhfh . i €rrhas ctitgbagietRlen W th a
|igan&‘gS’%tS@-ﬁﬁﬁg@&sﬂﬁ%&%wﬁﬂ?ﬁ%?g%ﬁéQf(%g?%e of skiII’E‘)in the&art will
r ecognh@Bmhhat cdlispime caperialynintiberanctlinapgenaraperharthe scesmeg metheds anal yses.

| nbodi ts, | i t h.CCX-.CKR2 - i
| Bbel davaTsesBog ¢ Bar LAaR o dER A taaea Pt IR R G,
ol ecséhwgelﬁ Qlf)ﬁ‘fahpt’ﬂe&@f)?{% eﬁertrrg e’r BPBiRdingfto CUX-QKRY, ipkevenfing 4 Yaard bound

to CC I'ndicates that "‘the cule is a potential CCX-CKR2 nodul at or.
[94] Reel,ilfiAdnyd/scSBENsfrombibdng tmdGE-€HRByor getivatine S X SrkBye it ¥Meapabl e

of binding. to a CCX-CKR2 as e, af t i hdied are
li kel y# Rithean %@%@r@%ﬁyﬂl as[?r‘?iaét %‘10%?%@9%’22‘@1?@1%@%% I’;llb(lﬁ’nvol ve
cont a@do[‘@%é,:@(‘lmm\éﬂh@ APRALOST RS afidt Borta@sthepp@Rdis. and al | owi ng suf fi ci ent
time for the protein and test agents to forma binding conplex. Any

bi ndi ng conpl exes fornmed can be detected using any of a nunber of

establ i shed anal ytic L eghni gue Ry.ot-ef [adi ng assays include, but are
not limted to, y‘i mﬂaﬁﬁeﬁl@i‘%%ﬁg?ueiﬁoo{iélg‘?lﬁ %?Sdsgssays, flow cytonetry,

raai ol i gand bi ndjosp, RULARI anBdIdahedtsdCCXiGKRA ntidobitory archidedtifred/bgbel ed

| i gand bi nding or other assays which nmaintajn, t conf or |.on f

CCX- u@memmef%tn@iﬁguleﬁ that eerapets witha ligand of ﬁ&&ﬁﬁi‘%@? P8 réE)La“'& b é?’lﬂ%\(?ur ally
expr essed., celaned o 786 SRMRLBer dvAR1 BeliRY CCX- CKR2 wi th
a pot eﬁﬁ?sgl()fgl&mﬁg}e an‘gﬂﬁﬁg(géhurl nat %ﬁe a%CX— CKR%I actai%[\é/)i tg, it is possible to
i dent i §ampetivion anmlkesu esorhdhahbsdiimeuisatampl EOMICKRX -QKR Avare pre-inculxaab/ 044792
PCTI US2004/ 034807 24 2. Cells and Reagents 95% Ih{e scr%?ni ng t hods of
t he i nvitheileheledGCELRRL figantandhen ﬁowg?‘gw potential compeltor molecic.

20  Alteration (e.g., a decrease) of the quantity of ligand bound to CCX-CKR2 indicates that the

molecule is a potential CCX-CKR2 modulator.

[94] Preliminary screens can be conducted by screening for agents capable
of binding to a CCX-CKR2, as at least some of the agents so identified are likely chemokine
receptor modulators. The binding assays usually involve contacting CCX-CKR2 with one or

25  more test agents and allowing sufficient time for the protein and test agents to form a binding
complex. Any binding complexes formed can be detected using any of a number of
established analytical techniques. Protein binding assays include, but are not limited to,
immunohistochemical binding assays, flow cytometry, radioligand binding, europium labeled
ligand binding, biotin labeled ligand binding or other assays which maintain the conformation

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

CCX-CKR2 activity.



cel |l -based assays. In vitro assays are perforned for exanple, using
menbrane fractions or 5 whole cells conprising CCX-CKR2. Cell based assays
can be pewbanosad4ion any cells in which CCX-CKR2 is expPeTamsdon4jo34a7

Cel | - based assays invol ve whole cells2or cell fractions containing
CCX-CKR2 to screen for agent binding or nodul ation of activity of CCX-CKR2
by the agent. Exenplary cell types that can be used according to the

nmet hods of the invention 10 include, e.g., any mammalian cells incl uding

| eukocyt es such2as ndidls apdREsgentsonocyt es, macrophages, eosinophils,
basophils, mast cells, and | ynphocytes, such as T cells and B cells,

| eukem as, Burkippgy s 'I*Hé’g}%{%@ﬂﬁ mdRof B ihbentRAGRh Bebbédbrnted| ds$u vitro or

fi broblasts, cardiac cells, scle cells, breast tunor cells, ovarian
canceckelt-basidresays, licatrviassiys ewrmerfoomed for eghpls, asnomgmbraneeactiers 91| ki dney

cells, .and neuronal. c , |1, as .fungal cel I nel udi 5 yeast .
Cob| < YERiF B SPTREFpEL RO  Erbp AR I R rorb S B e i Y 27 oy
l'i nes .wififh CERUCRR?, iF6predsed can be expressed in cells that do not express
an endogenous version of CCX-CKR2. [971 In sone cases, fragnents of

CCX- CKR2, as wel[P6hs Grilbbasedhagsaxs inmelve whale osdls g el fragtions cQEATHE  \Wien
| N 358 : . desi red.
The. OBERGHRR 16 SRR Br Qo PRy plldulhliebr Gty oo daoRs v (00 e

( agb@p @%’eﬁlg%y élnglipagthbt eAGearse®r¥doydindld the madthodslof theainyerftioagnent  of
R2

e.g.
CCX- C can be used as a target to identify nolecul es._that bind CCX-CKR2.
Ot Crmeuds;, ey raanmarnemalianfellsmeluding keukegyissugh as peufophily, njongeyieso 30, 40,

50 am_no i . j: i 0 ' iwl of

o S SPrih bt R R, maR e, A Gtiochll, APASTCO: @19

t r ans rengnaukentisg Borldtt'a iyhighonme stunwr celld, endothdil esltsy flomblagisacardieerai ns of
CCX- CKR2. 3. Signaling activity [981 In sone enbodi nents, .signaling

17 g ee upclsoxl OHtressh o SN VI o SOt R EHE Ry 2 o
rmodul %gfaﬁﬁstlgﬁlam%r @?uséﬁfdhxy Ed1sOindchen®is BalS SCRBN 88 Amgaltehs, inflediagni ned in
many ys. For ‘exanple, signaling can be determ ned by detectin chenoki ne
r d6eptyenstméitilatatbe plitharydiels potumor geks erotthariypasef mmertehestidizicae ©fand WO

2005/ 044792 004/ 034807 ,25 Ki t I Bl id
adnesiHSEHFbagHR R BB FrrERer Sheah tciegnt rarrenirg S edeu TR o P sce.
e. g., ¢@xdagpa, | munol ogi cal Reviews 186:37-46 (2002). [99] Signaling can

al so be nmeasured by determning, qualitativel %Bgnd quanti tatively,
secondary nessen§@t s, Insanie casesciegmentnpfCoX-CRB3i asowelpprorptein B1siongs wel | as

. POSBRRLYaH eorniflg PRARRIRS K R B A-Tof Bl WRuPECROCKRY ed- See.
20  ligands are desired, the CCX-CKR2 fragments used are fragments capable of binding the
ligands (e.g., capable of binding I-TAC or SDF1). Alternatively, any fragment of CCX-

CKR2 can be used as a target to identify molecules that bind CCX-CKR2. CCX-CKR2

fragments can include any fragment of, e.g., at least 20, 30, 40, 50 amino acids up to a protein
containing all but one amino acid of CCX-CKR2. Typically, ligand-binding fragments will
25  comprise trarismembrane regions and/or most or all of the extracellular domains of CCX-

CKR2.

3. Signaling activity

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

chemokine receptor-mediated cell adhesion. Interactions between chemokines and



al. Nature Medicine 2: 1174-1178 (1996) and Bokoch, Bl ood 86: 1649- 1660
(1995). [100] The exanples provide results denonstrating that CCX-CKR2
activity wooosadiemeed by t he MAPK pat hway, specifi cal |y PChats20@348KR2
pronotes the phosphorylation of the MAPK proteins ERK1L and ERK2. An

exenpl ary native sequence 10 ERK] is ovided in,, Bank..Accessj.on No.

p27 gg ]?heféﬂkié@( @?ﬁptalfs)c/]caﬁé?a}d\ﬁ@ g, B‘éﬁ?é’@n%@gh ﬁé‘s IB?‘B&E ‘&é’cﬁ‘ ql% - ﬁﬁwﬁk cessi on

No. 2..1:.Th i signal in the MAPK
p%géésilglet; B’?eme,%’é,{ﬁg‘a&gﬁlﬁﬁﬁnﬁ&ﬁodﬂﬁé&lgwﬂ%q8@9*7%6(%@02). g

pat hway. er as used wth respect to the MAPK pathway refers
to a conmponent t[9eft iSgding cad alshbe pwaswied/ bydetcmniningnguaditativelyt gndor

ol e GREn{ Ry, SSepBREP e PGS EO oA NP SRR BAS e R SR
modi fi ﬁggsph%)gm%figt?ledgﬁéggéégfﬁeﬂladoh%ﬂ&ﬁy 64l £15 PtndNAYred THE?, $icdMbmadk) eSO

i nst ance e phosphorylation of a MAPK protein such as
ERKI @l NiEmteMedicine?2: $1 bl S (1A%0) andBosechidteed ¥ 164%16M0199B- conponent s
that are forned / utilized downst.re f j f ERK1
or Rz, as wel 110 obhe SrnplsS By @B UMb R PSR R 2 ey

uti | i Z@ie@Rtcdibyithe VMeAPR FRANGH! Seciionity AaEETX-CHIRAg0oR0tes dieduct ed to det ect
conponents that are forned and/or utilized upstreamof the phosphorylation

of ERhosphoryktion efghod APRK prefemns ERK leandEiss| Ansyemplagy RHbespgles i on or

ut iyl i ion of .such . i [di case of
e e g Bl e v R g
c- Raf lis pl3videt ,irll @gﬁBénf lRAEc)essioﬂlmd). 928#18& (Thug . somvlikshya ant dekigAyd toRises ar eam
conmponent s_i ncl ude or exanple, the 25 profei 90RSK, ¢- c- FOS, CREB
and Spenal indhe Mé%lgm’_a@f""ab’hg@é I BhsEERehtas “é%f%WHEr %eqé%f}@w}%‘#ﬁ‘c@ﬁ]ﬂ%{% assays
and/ ofefhsto Mhiofat! R il Bauflos (P BARRAGLHARBE LA a@lvidy REHAmiteQARANENt S. | N
addi tion, gene expression profiling a protein secfetion could al so be

det ectasshcidtdDdith Sertlofayt. HEhesompeneniganbs ayg moteatledeg., proootede dnviotved! ve

detecting the 0 .phosphoryl.ati.o 1 and/ or,ERK2. Pho ryl ation of
t Hése (Enggtpg?dﬂge‘ﬁémﬁF &o‘n?éﬁﬁé) nt \ *i*&?,‘éldfffé‘ %HH%P?@W%-E &B? §n%}!ssays in
cert aijf s ShE GRANBS HREREGSH 8ffe 9E%sﬁﬁ&ty@ﬂiohrbftaMAPKr;ﬁ§@ﬁp@cﬁfas ERRG @ SDF1 to

pronot e the phosphoryl ation of | and ERK2. When assays are conducted
wi t h |ERX2.aftheBBEDals thes cas bagetecied ineludle s ¢oimpmatents ithag trged guk/ordo not

express...C or CX for the aso B%a;cr' above. .2005/ 044792
PCTI U%@%W?m%%ﬁ%ﬂw%y {?ﬁf’ﬁl ﬂfﬁi o&E}}@?ﬁ @ﬁk’fﬁ&ﬁ a\égﬂégshas been
phosphegatiAlERitE ek Rematit drdruiBidatiti GX3haRCoMPSnEHIN SREHEBaysdaa bepti on is to
| yse the cells after they have been incubated with a CCX-CKR2 |igand and a

t 8t aguductedrioalctass eompongnisyibairaee foamed pedoneilizad apsicam ehtheest ern bl ot by
el ect rp?l% qu{o(ra}ﬁ'atri](gl SFERKY %?]EﬁléZ? 25 GRAL LG QLS APt & with 8R) prgcﬂf%tigﬁ oF

utilization of such upstream components. As indicated above, In the case of ERK1 or ERK2,
upstream components include, for example, Ras, a MKKK (e.g., c-Rafl, B-Raf, and A-Raf),
and a MKK (e.g., MKK1 and MKK?2). Downstream components include, for example, the
25  protein p90RSK, c-JUN, c-FOS, CREB and STAT. Thus, each of these components can be
detected in certain assays and/or the modification (e.g., phosphorylation) of these
components. In addition, gene expression proﬁling and protein secretion could also be
detected.
[101] Some of the screening assays that are provided involve detecting the
30 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.



5 probing the gel with antibodies that specifically bind to the
phosphoryl ated formof ERK1 or ERK2. Such antibodies are available from
Cel | Si gmnaibizngs/oieknol ogi es of Beverly, MA. The total aooarstooaf348RK1 or
ERK2 present can optionally be deter nizmed usi ng anti bodi es t hat

f 1y bind both th h h I ated . f
EPRT and- e 1207 HoRCHOREE R HRN by K2 TAD SRR BeY 86 cFbPEn i
the exanpl &sd ?Aqg%él%us %110 E!heéodn!a fotibi® istH 'l§/s%Qhé eéusfmghthtega hOHObHRY

screering 1's A matho usmg antibodies that”™ specifically
bi nd tiheutphadspitios CICK- mhgmdmdﬁmam ERKeesulking dysater capéhdndreni ng such

Techn %%B«zgi S ostsgy BIF by cloRtrphsgestng € 1y5Riert Sea R PRGIET o e aiati IRy
( T%OZ/ ﬁ%l %Wﬁﬂ\ gb%cﬁés théd §;)emfﬂa§11§ B#dko @erﬁhb%ho‘zbﬁﬁtteﬁ FOmPbPER KM Grand

ELISA } cou e used to detect the presence of proteins that are
corrporﬂéﬁth Sfich meibhiieK areatviailelyle frownCelt Signaloig TWOEB@S phBeyerht MA- of ERKL

e i noo Bk sPatRas Ehk £ Re O e RO SRR e s RBRAE T e

assess@g $etifealGBTHE bsthahé ¥haiphblyihtEaranespbphostaed firts A BRI
anal ogouséﬂ,'?o1 vvaestern 20 de?ect‘pl on of phggghdg?)t}l ated ERK2 or ERK2. [104] In

addi t | ERKZOPMherel@mlﬁ segheling thisappredcheoxsatigyh wdhe gxamplps. c%ﬂ‘)th@] apoBe
h
| 3“0 Atis 8'61 fe ?8 %kglgergt Ul sérngl}lﬁl%fs ¥ bl an Mfr{ fi%'ﬁ‘ ‘sﬁg (%184 fide those

ccur as a res lon of a

c he nokdpeeificABERha the pHoX late)d fdauh et ERK Masy ERKS. iKicd foel @erf@‘ngng sm;lhanged
state of a cell (e.g romnormal to_25 cangéqueéell or_f mcancfer cell to
tO

non- ca&ﬁé@fsdﬂlbl%émo)lgh@ formass geraliegveitble fem igngling Tecknplpgies af g
e”dot hﬁ%@& ﬁﬁg{sé% Sﬁ&ﬂé ghé%%‘ghhﬂg Ka@ ) uthivlin Bnmgenes' S

S|gna |ng | so be or effects caused by
CCX— CKIR&) nodul ators. Chorioal | antoi ¢ nenbrane assays (CAM) for exanple,

ey o oo SHRRY e S R MR SR B sSuflenb AT T o>
cell S@@ﬁf&é&kcemgﬁﬁeﬁ?ﬁ%a%%oﬁfpoﬁeﬁysmgmkqfathx@%o%ﬁaeaﬁbmet y. As

descri I'n greater detail he exanpl es, expression of CCX-CR2 results
i n extgndplhryletion eLERKY and GIRICOXsiGRntiogdice dit specifidally repogwizeithe | ow serum

diti to. [ 1 t th
come cesmianein 0 FRarohved il RReReY: FeteGaRY phsalipainil R4PrHSRtEn ol
SUr Vi Vil ass 08T @4z AVt phokpRonBea B0 h AT n T LR 94807

27 agonists) is exgect ed t0 increase cell "survival. Consequently, cell
suvi vddtection ofpgspbetyiatehBRKSr RIS a readout for COCX-CR2 activity. [106]

A i de variety ofyogpl |, SRR, Bl BRAR'ARInaST BYECSEBIRE AMSRIANA! o

also be monitored to determine signaling activity. Downstream events include those

-

activities or manifestations that occur as a result of stimulation of a chemokine receptor.
Exemplary downstream events include, e.g., changed state of a cell (e.g., from normal to

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

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

antagonism of CCX-CR2 is expected to reduce cell survival, whereas activation (e.g., via
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screens in which cell survival or cell proliferation is detected. Cell survival can be detected,
for instance, by monitoring the length of time that cells remain viable, the length of time that
25  acertain percentage of the original cells remain alive, or an increase in the number of cells.
These parameters can be monitored visually using established techniques.
[109] Another assay to assess apoptosis involves labeling cells with Annexin
V (conjugated to Alexa Fluor(r) 488 dye) and Propidium Iodide (PI) (Molecular Probes,
Eugene Oregon). PI, a red fluorescent nucleic acid-binding dye, is impermeant to both live
30  and apoptotic cells. PI only labels necrotic cells by tightly biding to the nucleic acids in the
cell. Annexin V takes advantage of the fact that apoptotic cells translocate
phosphatidylserine (PS) to the external surface of the cell. Annexin V is a human anti-
coagulant with high affinity for (PS). Apoptotic cells, but not live cells, express PS on their

outer surface. Annexin V (labeled with Alexa Fluor(r) 488 dye) labels these cells with green
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‘GM-CSF); (2) chemokines (e.g., RANTES, MCP-1); (3) metalloproteinase (e.g., MMP3);
and (4) inhibitor of metalloproteinase (e.g., TIMP-1). It is expected that other proteins in
these various classes can also be detected.

25 [112] These particular proteins can be detected using standard
immunological detection methods that are known in the art. One approach that is suitable for
use in a high-throughput format, for example, are ELISAs that are conducted in multi-well
plates. An ELISA kit for detecting TIMP-1 is available from DakoCytomation (Product
Code No. EL513). Further examples of suppliers of antibodies that specifically bind the

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

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

has been studied as a model of metastatic invasion (see, e.g., Blood and Zetter, Biovhem .
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are many suBpl i eAgents thatintgragy with R2i ncluding Sigma (St. Louis, MO,
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e.g., antibodies (including monoclonal, humanized or other types of binding proteins that are
known in the art), small organic molecules, siRNAs, CCX-CKRZ polypeptides or variants
thereof, chemokines (including but not limited to SDF-1 and/or I-TAC), chemokine
mimetics, chemokine polypeptides, etc.

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

30 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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[119] A combinatorial chemical library is a collection of diverse chemical

compounds generated by either chemical synthesis or biological synthesis, by combining a

25  number of chemical “building blocks.” For example, a linear combinatorial chemical library
such as a polypeptide library is formed by combining a set of chemical building blocks
(amino acids) in every possible way for a given compound length (i.e., the number of amino
acids in a polypeptide compound). Millions of chemical compounds can be synthesized
through such combinatorial mixing of chemical building blocks.

30 [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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Bedford, MA). In addition, numerous combinatorial libraries are themselves commercially
available (see, e.g., ComGenex, Princeton, N.J., Tripos, Inc., St. Louis, MO, 3D
Pharmaceuticals, Exton, PA, Martek Biosciences, Columbia, MD, etc.).
[122] CCX7923 (see, Figure 4) is commercially available and can be made
25 by the condensation of N-[3-(dimethylamino)propyl]-N,N-dimethyl-1,3-propanediamine with
bromomethyl-bicyclo(2,2,1)hept-2-ene by methods known in the art. CCX0803 (see, Figure
4) is commercially available and can be made by condensation of 3-(2-bromoethyl)-5-
phenylmethoxy-indole and 2,4,6-triphenylpyridine by methods well known in the art. See,
e.g., Organic Function Group Preparations, 2nd Ed. Vol. 1, (S.R. Sandler & W. Karo 1983);
30  Handbook of Heterocyclic Chemistry (A.R. Katritzky, 1985); Encyclopedia of Chemical
Technology, 4th Ed. (J.1. Kroschwitz, 1996).
[123] In one embodiment, the active compounds (i.e., CCX-CKR2

modulators) of the present invention have the general structure (I):



R& 7m (i H2)n RS N O R6 (I) ; where mis an integer from1l to 5 and each
Y that substitutes the benzyl ring is independently selected fromthe
group consD2eg4™E hydr ogen, al kyl, hal o substituted alPkylus2akloydsene, 5
al kenyl , al kynyl, cycl oal kyl, cycl oal /1 ene, hal ogen, heterocyclic, aryl,
aryl ene, heteroaryl, heteroaryl ene, Q%droxy, al koxy, and aryloxy, n is 0,
1, 2 or 3; Zis -CH or -N; and are each independently al kyl or
hydrogen, or Z in conbingtion with Rl and R2 form 10 a 5- or 6-nenbered
ring conprising at {4 e nitr ﬂen and opti ¥enprising one or
nore additional heterg whef@Hglai d 5- 6- <d ring is optionally and
s selected fromthe
group consi sting of gadKSy > , b&nzyy, sul fonyl, and
substituted heteroatom R4, and are each i ndependently sel ected
fromthe group consisting of h@drogen, algdl, halo substituted al kyl,
allyl ene, al kenyl, al kynyl, cycloal kyl, cycl oal kyl ene, heterocyclic, aryl,
aryl ene, heteroaryl, heteroaryl(@ne, hydr oxy, al koxy,WIéFﬁ‘El aryl oxy; and R6
is al kyl or. : r QWi t - i i nd R2
t oget WX}S%IP%%%I?%% tg%on%@f g}}?ﬁgﬁﬁ Sﬁgért%%s ﬁ’ﬁ@ﬁ%ﬁ“@%@%ﬁ%‘dﬁ 1fleast one of
R3, R4, andeRbiel Srony the@xoup @inkistiyg ofhiydasgenpalicyl, balo spbstivitdé dlkyh atkyldnen=1, Zz
is carbon and RlL and R2 is canbinatign is not .-CH2CH2ZNCH2CH2-: or provided
that if RL alggetgbyng P)’f’lﬁ’ékﬁscy“&ﬂ?]@ﬁ@}e( @?&9{5 ,hette’f?égfjc_if’ iag%,_%ﬁe?e,or 25
provi ded t i I ! en; or provided that if R4
and R5 toge E}eééirygrﬁﬁgeg)a@%gﬁ%grggﬁﬁ%ﬁ?’ %Iﬁieaﬁyg’? 9’Igeast one of the atons
bonded ik, 1 2ophenyl ring is carbon. See, U.S. Provisional Patent
Applicatiaon_No 0/ 434,912, filed Decenber 20, 2002 and U.S. Provi sional
Pat entZ BotHc¥ % No. 60/516, 151, filed Decenber 20, 2003. WD 2005/ 044792
PCTI U@%ﬂg@%@%h iRGperdally Be1 veNyirbamnd oL 2 M e6hbingtidheith R fahd RE dorinhie

p

substituted phenyl ring _ _ o
10 a 5- or 6-membered ring comprising at least one nitrogen and optionally comprising

one or more additional heteroatoms, where

said 5-6-membered ring is optionally and independently substituted with one or more
moieties selected from the group consisting of alkyl, alkenyl, phenyl, benzyl, sulfonyl,
and substituted heteroatom,;

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

RS is alkyl or hydrogen;
20 provided that if Z is nitrogen and R! and R? together with Z form a morpholinyl
group, then n is 3, and at least one of R3 R* and R’ is hydroxy, alkoxy, or aryloxy; or
provided that if n=1, Z is carbon and R! and R? is combination is not
-CH,CH,NCH,CH,—; or
provided that if R! together with R? is ~CH(CH3)(CHy)4—, then Z is -CH—; or

25 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.



signifies that the ring may be either cis or trans to R6. In a preferred
enbodinent, nis 1, 2, or 3. In another preferred enbodinent, nis 2 or 3.
In a furtwenrogeimered enbodi ment, n is 3. [125] | n anotrherusesosisnent ,
preferred conpounds have the general 3 structure (1), where R6 is hydrogen.
In a further enbodi nent, preferred conpounds_have the eneral  structure

(1), where R6 i 12t e wivyend camapeting the lefijbta the stbstipies hen¥iR® npounds

have the structure 6, 4 ngept | y
hydr Oéggng%;}ﬁ?tgi@nngmg% ¢ *é%%(%/?w?%r N gﬁyFBd Rﬁ%dﬁ&@&%@&?e? gf El;

Mor eh@r %%&?&Npreﬁired%r;boﬂﬁﬂeﬁ& georindapeartkeatpryfeirdd ankodiynent, niydr ogen. | n
anot her enbodi nent, preferred conpounds have the er al struc ure (1),
where R4 is hydrldg®n Iaaother ebodiment Bregqmn(poﬁggnharvﬁ dReeAng

]E L:SI lhgs l gﬁ%k XNI‘% é)ﬁp hﬁ%ﬂ?ﬁ 5 BirfleH onpo@m ALY 'E(ﬁ rF0ed cdaipdARE §P1ave|tﬂe a

ogen and R4 an 5 are aI Koxy. In either of
t hese g%ﬁ&@ﬂstﬁ&mrs(I)Ihberalﬂéoxme@nybup may be met hoxy (- OCH3) or ethoxy

(-OCH2CH3). 15 [12711( In a ot he nbodi referr ounds have the
gener al struct Ul 2o 0GHE RE m% gs?l?ﬁ 5%%?6&65 yclic, aryl,

h ten B h d R4
or Netsh tog %ﬁ%ﬁ*@?‘% R_ aﬁgrk %nme?émehﬁg*h?&%%&h 'Iﬁfﬂfoxy%kyﬁalhwﬂi ogen an

28] I n anot her
enbodlamlbky, andéﬂakrmlbdtlmmdmﬂqddenap@fﬁeryg%n& ad%b @@m;bp eirdsnfly) | where Z

d R2 f
naor GHbopi<e TGREERR. Fhob e P H B LB AT AL bp b e a T ete o,
St Fuctuy h(aﬂe?R“ isWMy8fzer ah$ REEhARYaré alltbx§@IORN dhé10MnWitifludrdalRewy gdupor m a

heteroaryl or hetérocyclic group More preferabl e conpounds have_ t

gener afuckbs trtﬂusprf@n@thpxy Czlz(? s)cHngrfyrtirer embodinentnBt isdwdigeen alF%iRg nd R2
f | t di
21 Coor s Fisery RO RE f BB BORRyy Brofy ity SRt Mo

nor phabTAY) er dilvdyAl-OHHNAH;).pi peri di nyl , or pi perazi nyl group. [129]
Preferred substituents for the heteroaryl or het eroc cli rou i ncl ude

allyl , al kenyl H2[ nip anoghee pwhpdipqent, @p%fpnedachpp@m atedho 8F aI koxy,
hydr ox ngOVglIle? an&ﬁdt Heg?ﬁméﬂetégﬁigg&?’? o“ie ary hn%dh?nb()d' ment,

the heteroar erocyclic group Is tute enzyl, phenyl,
met hy| anogidh fefe@é&érﬁb@kmlent REidiopdyogratahy R* Gn@RS G@dBier aer-O(€¥g):0hexy| - net hyl
(- CHZ(CGHll))rgKou [130] In one enbodi ment, a preferred conmpound has the
generaﬁ e, 4 S where Z in conbi nation wth RL and R2 is an al kyl -

or methoxy-met hy b o SmbBYindent, f@&éd@dlﬁ;t&mmdgh%lﬁy enersinenyl -,
met hyl -, et hyl - tlgl‘§PSU ésﬁoﬁ ut eg %eteer at om subs |tutR§d WO gorbeg/ 044792

PCI USzfiahre 84, 80Here Zdis nitro gen and Z in combination with R! and R* form a heteroaryl or
heterocyclic group. In a preferred embodiment, compounds have the general structure (D),
where Z is CH and Z in combination with R! and R? form a heteroaryl or heterocyclic group.
More preferable compounds have the general structure (I), where Z is CH and Z in
combination with R! and R? form a heterocyclic group containing nitrogen. In a further

25 embodiment, Z in combination with R! and R? form a substituted or unsubstituted
morpholinyl, pyrrolidinyl, piperidinyl, or piperazinyl group.

[129] Preferred substituents for the heteroaryl or heterocyclic group include
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, alkoxy, hydroxy, heteroatoms,
and halides. In an especially preferred embodiment, the heteroaryl or heterocyclic group is

30 substituted with benzyl, phenyl, methyl, ethyl, cyclohexyl, methoxy-methyl (-CH,OCH3), 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



pi peridi nyl group; or a benzyl-, phenyl-, or sulfonyl-substituted

pi perazi nyl group. Especially preferred substituted heteroatom groups
i ncl ude aWbargs/o4amenyl, cycl oal kyl am nyl, al kyl am nylpCTagedoapsspy|
am nyl, isopropyl am nyl, benzyl am n§4, and phenoxy. Preferably, the
substituted heteroatomis at the 3 position of the piperidinyl_ring, 5
[131] piperidinylrmoumope benzybr, phenyl-ear sdfepphsnbstiisdoiperazigrmew Bwegiatyr e

(1), where.Z.in compinatjon wth. i ~ . , or
{132y Peres AT Bl aitnh  eibad ARG, drlipy; Pt Bhifiy B B,
10 as g@nitiyt, C9A6FropYICIminR YRpRbybadinkd bersh aatnyd) dad phenoxetirgferdiiypubs, or
have Rl and together formng -C(C(O N(CH3)2)(CH2)3-. [133] In another
enbodi shbsiituted hictereatomiinat the A PRFITIAL RLth RPRIANSFREa  5- nenbered ri ng

i ncd udi ng nitrog n ' Ly i ' otd I

het%Jer oatonms. In ﬁﬁllg %ﬂ%@g}eﬁ’% e?é’lﬁ{l%égrjdg roa yﬂ%egﬁ%&z&?&g%ﬁg@gr@bl y

- CH . WwherdZ ihTosfpetioalvith Rt &fdRTied enmbodi ment of this type, Z in
conmbination with RL and R2 is [134] where R7 is preferably hydrogen,

al kyl, aryl, or aralkyl. [135] In angsher preferred enbodi R7 can be a
hal ogenat ed benzyl or phenyl groug” I~ a further enbodi nek R7 1S
preferably hydrogen, nethyl, ethyl} benzyl, oﬂ 20 para-fluoro-phenyl .

y
[ 136] In;.én r zﬁb } H t%fe ive cgﬁp ds N pres:;?ntNi nvention
have the“gdneral stMuctufe (113:NWO 2005/ 4P mgszoawo 67y 35 R3
CN) R'Ym ,, Whe mis an i er fro (Q 5; , Y tha ,

substitutes the benzyl ring is independently selected fromthe group

consi sting of dr ogen, al kyl, halo substituted al kyl, al kyl ene, al kenyl,
al kynyl, cycl ¢ |, 5 cycl oal kyl ene, hal ogen, heterocyc)ity\ aryl, aryl ene,
het eroaryl, heteroanyl ene, hydroxy, and al koxy;\nis 4-8Hor 3yslid R3, R4,

and R5 are each independentf/y el ect gd fxonj-Nhe gpoup co ting of
hydr ogen, al kyl Tr‘i( 7 —g—N S —g
—/ N ,0or

’ ’ 2

[132] Preferred compounds {having the general structure (I) can also have Z
10  as a nitrogen atom, have R' and R each as alkyl or methyl groups, or have R! and R?together
forming —C(C(O)N(CH3),)(CHz)s—.

[133] In another embodiment, Z in combination with R'and R® form a
5-membered ring including nitrogen and optionally including one or more additional
heteroatoms. In this embodiment, n is preferably 1 and Z is preferably -CH—. In an

15  especially preferred embodiment of this type, Z in combination with R! and R?is

R7

)
[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
20  para-fluoro-phenyl.
[136] In another embodiment, the active compounds of the present invention

have the general structure (II):



hal o substituted al kyl, al kyl ene, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl ene, 10 heterocyclic, aryl, arylene, heteroaryl, heteroaryl ene,
hydr oxy, wblkoosyps4mad aryl oxy. [137] As in structure (| PCTuse@4/0843¢7 wavy
bond connecting the olefin to the substituted phenyl ring signifies that
the ring may be either cis or trans. [138] In another enbodi ment, preferred
conpounds nmay have the gener ucture (Il), where nis 3. In another
enbodi ment, preferred conpounds may have the 15 general structure (H)
where R3, R4, and R are subdtituted as described for structure (1) above.
At present, especiallyRreferreg”conpounds have the general structure (I1),

where R3, R4, andsR5 gke al kox;}' or nethoxy. [139] jle many synthetic

routes known to thodg rdi ngdCH-pki Il in t may be used to
synt hesi ze the acti vg ention, a general
synthesis 20 netae' yPven bBlkow i |,7mo 2005/ 044792
PCTI U82004/ 034807 " 36 CHOYm HN R, /Z-R2 R
Yin "33 RARN( )n R O /Z- R (5) Scheme | [140] . ﬁgheme |, al dehyde
(2) undergoes a condensation reaction with 5 primary anlne (3) via
reductnyeaﬁﬁmﬁgﬁmmM1lﬁm6;abIe prlnary am nes are conner0|ally avai l abl e
from Al drich, waukee, W, for, nt hesi zed. chem cal
Fut escAdovial BURHEL (5f b Hag 5 184 Sfaend ‘ﬁlytsﬁga'éfl&f ﬁm%s‘eonawﬁﬁ%af i on
reaction maybgocal Lige Wbtﬁt’ﬁtédzﬂ]ﬁquﬁk She29RBhE R | e sol vent,
i ncl udi ng, gﬁto ak?ﬁltednko tetr drd@uran F , chlofbnethane or 10
methanol tocﬁcdoaﬂcylhm habgcméﬂtMCefcﬁd)aryl&Wleab,l IEterearuh &lntyr@g:dnmcs for the
condensat i OE‘ eactaggn include, but are not limted to, sodium
cyanobor ohy YH@8Y- 3¢ ko3 i bed in Mattson, et al., J.

nis 1,2 or 3; and

R3, R and R are each independently selected from the group consisting of hydrogen, alkyl,
halo substituted alkyl, alkylene, alkenyl, alkynyl, cycloalkyl, cycloalkylene,
10 heterocyclic, aryl, arylene, heteroaryl, heteroarylene, hydroxy, alkoxy, and aryloxy.
[137] As in structure (I) above, the wavy bond connecting the olefin to the
substituted phenyl ring signifies that the ring may be either cis or trans.
[138] In another embodiment, preferred compounds may have the general
structure (II), where n is 3. In another embodiment, preferred compounds may have the
15  general structure (II), where R?, R*, and R’ are substituted as described for structure (I)
above. At present, especially preferred compounds have the general structure (II), where 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

20  method is given below in Scheme 1.



Org. Chem 1990, 55, 2552 and Barney, et al., Tetrahedron Lett. 1990, 31,
5547); sodium triacethoxyborohydride (as described in Abdel -Magid, et al.,
Tet r ahedrwo 2bestt447931: 5595 (1990)); sodi um borohydri de Pas/usesansised in
Gibble; Nutaitis Synthesis. 709 (198%)); iron 15 pentacarbonyl and

al coholic KOH (as described in Watabane, et al., Tetrahedron Lett. 1879
(1974)); and BH3-pyrigding,(as described in Peltg t al., J. Chem Soc.,
Perkin Trans. 1:717 [142] The transfo on of igternediate (4)
to conpouffl( B} maybecapfied oGt in any suitpBhesSohvent, such as

t etrahydr of urag qf di chl or onet hage—w-tH-avaur'tably 20 substituted acyl
chloride izn presence of @ base. T&Ptiary anine basé8 are prleferred.

Especially preferred bases inclyde triethylam ne and HunniHN%s base. [143]

Al ternatively, the transforns of internediate (4) to corgund (5) can
al so be obtained with a suit l, goupl i ngrer eagent, such as 1-é&t hyl - 3-( 3-
di met hyl but yl propyl ) carbodi or=Bk¢ycl ohexyl - car bodi i n;,d’e?é%
describhed in B. Neises 23mang, i ch, Angew. Chem, Int. Ed. Engl.
17:522 (1978)), in the presencg a catadlyst, WD 2005/044792

PCTI US2004/ 034807 37 suchgg s | am no-pyridine, or in the

‘ em:@i)bed in K. Horiki, Synth.
Commun. 7:25 1). [144] To dempnstrate ¢ hat thgonpounds descri bed above
are useful antagonists for SDF-1 and I-TReé chenoki nes, the conpounds were
screened in vitroto 5 determne their ability to displace SDF-1 and |-TAC

fromthe CCX-CKR2 receptor at nul tSgiemedncentrati ons. The conpounds were
conbined with mammary gl and cells expressing CCX-CKR2 receptor sites in

th f - | abel ed . SDF- d/or 1251, | -..TAC ine. Th
bbi1 Lty of the. o akheRe bl @nBdfRt aitdppsesith oo HEREAR o T he
CCx- %:%niﬁ%ﬁﬁﬁ@e)% R8udive Titdtiohe SeamsIe pifity AMevase doanerdiallgr M ned with

t he scréening {)rpcess. [145k@®npounds t hat were deened effective SDF-1
and | -avatabie fregoAldsich, Miksrakesn W, for estpmpleaemay be syshesizpacbyichemicabpr- 1

and/or_1-TAC ch ki ne. fromth - R2 receptor at concentrations at or
bel OWTQPTS%%‘P’B&%PG?ﬁ\grd%g%@}g%ﬁg erably at concentrations at or bel ow
300 nanonol ar (njik1] | TheARmat@sRActidd mhpbelegticdbtevithatedibingagpaundsy can

di spl ace at | east 50%of the SDF-1 and/or |-TAC fromthe CCX- CKR2 receptor

at corfeiableapivents ingluding, but uanlingtedrinretmiudefiam, (IEHNpdiehOTomARNGEE t hese
(é{)llr(%;)g{]ﬂﬁgthar%ﬁo SRl t?lg 'ﬂﬁgr%édﬂttg @5 .l guitalﬁg ké@ﬂcm]g_'%g&fté fortBe cRIFRAKBA :MRtion

include, but are not limited to, sodium cyanoborohydride (és described in Mattson, et al., J.
Org. Chem. 1990, 55, 2552 and Barney, et al., Tetrahedron Lett. 1990, 31, 5547); sodium
triacethoxyborohydride (as described in Abdel-Magid, et al., Tetrahedron Lett. 31:5595
(1990)); sodium borohydride (as described in Gribble; Nutaitis Synthesis. 709 (1987)); iron

15 pentacarbonyl and alcoholic KOH (as described in Watabane, et al., Tetrahedron Lett.1879
(1974)); and BH;-pyridine (as described in Pelter, et al., J. Chem. Soc., Perkin Trans. 1:717
(1984)).

[142] The transformation of intermediate (4) to compound (5) may be carried
out in any suitable solvent, such as tetrahydrofuran or dichloromethane, with a suitably

20  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

25 and W. Steglich, Angew. Chem., Int. Ed. Engl. 17:522 (1978)), in the presence of a catalyst,
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such as 4-N,N-dimethylamino-pyridine, or in the presence of hydroxybenzotriazole (as
described in K. Horiki, Synth. Commun. T:251). \

[144] To demonstrate that the compounds described above are useful
antagonists for SDF-1 and I-TAC chemokines, the compounds were screened in vitro to

5  determine their ability to displace SDF-1 and I-TAC from the CCX-CKR2 receptor at
multiple concentrations. The compounds were combined with mammary gland cells
expressing CCX-CKR2 receptor sites in the presence of the 1251 labeled SDF-1 and/or "1 I-
TAC chemokine. The ability of the compounds to displace the labeled SDF-1 or I-TAC from
the CCX-CKR2 receptor cites at multiple concentrations was then determined with the

10  screening process.

[145] Compounds that were deemed effective SDF-1 and I-TAC antagonists
were able to displace at least 50% of the SDF-1 and/or I-TAC chemokine from the CCX-
CKR2 receptor at concentrations at or below 1.1 micromolar (uM) and more preferably at
concentrations at or below 300 nanomolar (nM). In some cases, it is desirable that

15  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
1 ~o0 27
0 O I\D-O
o’ /(
) o9 f
| 0 0
2 ~o 28

( SN—
0]
e
© N/\/\N/\() O:©\H/N\/@
~ 0]




7/ 1 3N/ oN/ N O

o~/ NOO W 2005/044792 PCT/ US2004/ 034807 39

N70-.-1 Conmpound No. Conmpound 8 34 NI' ON/ ON 6\ \l 0 ~0O~.yNO ,p/ N
\'\' 0 9We2BE47920 - 1/ 10 N\b O 10 36 p" ON H o0 pCoas20040343011 CSC
37 O~ ONON / V' I N\ \pi N\ i3 ,AN 12 ~\ 38/ 0" NON/ -0
No. Compound No. Compound
3 ~o 29
-0 o<
/ N
\ 0O
OZ NN 0
LN
| IS -0 NN
O
4 ~o 30 Cj‘
\o
O L
| o TN
0 :
¥ SUSHA ¢
9 (f N k@
0
| o N
~o N ¢
° ™~ » Nw
O
6 U 32 N\q
- A ®!
i (( / N
A o
\
\o:©\’(N N O m
o} -0 NN
O
7 33 N\<
o N / Q
~o N ™
5 -0 N X
0]




0 WO 2005/ 044792 PCT/ US2004/ 034807 40 No. Conpound No. Conmpound 13 39
|I~N-0J/ 1 ONol / NV\ O 14 40F O N - 100c N o_ON 0 15
1 N O wo620d44B20IN O N\ \' 0 0 16 42 N / 0 Co:: prCT/US2004M34807 | N 00
01743 N/ ON-0V\ /7 / \\ 1 OI3N 0 O WO 2005/044792

PCT/ US2004/ 034807 41 No. Conpound No. Conpound .
No. Compound No. Compound

IEVNEE

0
o)
4

0 —0
0]
10 L 36 O
o~ o —NH
_0 $
0 \ w
o N A N
/ I 0 o

S
11 . [ j 37 cl) o \\\\\\Q

12 38 /
o~ Q Vo9 ON—/




1844 N1, , N'" O 01~ , N OOl / N~\ O O19 045 NOS O ~NO\
.0/ F NO Ol / NO 20046 0 ON O21 47 CNCN/ O N\I N/ N\ \
O~00 220Q@00548B47920 10 1 \ / I \O\N / F 1 / N ON O @CFUs»20880044792
PCT/ US2004/ 034807 42 No. Conpound No40 Conmpound 23 49 N
No. Compound No. | Compound
13 39
o O / Q
peVoSe o L B!
N ) ° \\\\/Q/Q
P l
0
O
14 \ 40 F
N—
o~
_0 /
0] N
0 NM/\/Q \0 l\\\
/ |
o] -0 N X
O
15 41
/ N
N S ¢
L AL
—0
o N N O
/ o
16 N 42 , N
0O
<O w \Oj@\ﬂ/
O:©\H/N N 0
o O
17 43
" J
\
JO S
O
0




NN-~O\ f / ;b\ \ Ol / NO 024t 50/ 1 NN p~O\O, "1 N,\ ON
-O0 25 N51 ON N-0O/ 'Ol / NV\ O d~/ N_02652\ NOR 0 ~
01 / N \wbD20080044B2 0 0O WO 2005/ 044792 PCTI US2004/ 03480PCTAB2004/08307 d Phase
and Sol ubl e Hi gh Throughput Assays [146] In the high throughput assays of
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to be| obsarved, every 5 1 IIs carn tesf a si gI eOnodulat or. Thus, a

singlp stgndard m_eroti | at e can |assay aboutol (e 96)
modul pt or g. Ifo 1536 wel pI ates are Used, then a s I\a/té/@asw
assay|from —
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about 100 to about 1500 different conpounds. It is possible to assay
several different plates per day; assay screens for up to about

6, 000- 20,WO0QoaNfimrent conpounds are possi bl e using 10 trhe/tsedeqysssved
systens of the invention. Mre recent#y, mcrofluidic approaches to

reagent . _mani pul ation have been devel aope [147] The invention provides in

vitro| Besays for i dé€rmigfopndg, in_a hil gNo. { hr oughput Kbﬁmgﬁgﬂggnngunds_L1at
can n ate the tfunctran or activity 46 CCX-CKR2. Control hat
neasuy e CCX- CKR2 acti of the celll in @& reaction that does

i nclude a|potential nedytator are opt/i ona

uni fofm $uch optional }|control reactions
reliapilitly of the assay: ] I'n sane assay,
posit|ve gontrols to ensupge Phat theg conpone
propefly. |At |eagt” two pes of posit|ive
a knojmn aqtivator| or Ikgghd of COSCHR2 c?
of thp asgay, he resulting gase

i ncrepsed | acti 3., as|determ ned apcording to the
met hofils hdreith) . “Secdhd, ap—Tnhi bitqgr or [antagoni st of CCX-CKR2 can be
added| anoc ﬁe resul  ng decrease injsignal for the activity of the
chenoki ne [receptor can be simlarly detecfed. It will be appreciated that

nodul gty —Tcan arso be CQ%?:EEG w thlagp Yators or 1nhibi

nmodul atorg which 25 inhi bift t\e incrgase ¢r decrease tHat
causefl by the presence of known |modullat or of €CX-
CCX-CKR2 ijn a sul§j ect [149] In some gnbodijments, CCX- CK
subj e¢t, tlher@bpy L 30 i ncreasing ssion o

i nhi bjftory poly eot i{des, i ,  elg.,
maybef|expriess q tjo i nhibit
sone gases, é) ' CCX—GKB% C

invifro gnd'the cellOis subsequently i nt noducCe A subj ect. In somg
these|casgs, the cells are first isdl ated fromthe sufject and then
re-in{roduyced into the subject after jthe WO 2005/044792 PCT/US2004/ 034807
44 pollyxsicl eotide is introduced. |In gt dr enbodineﬁts pol cl eoti des
encoding 0CX-CKR2 are introduced dirlectly into c&ls in tthe Blubject in
vivo. |[150] In sone c e CCX- CKR2- erjco bng '

introfuced into cells from %i) a ti|ssue |of (¥1) exogensg ¢l s
i ntrogluced into t tissyey~or (iii) |5 negighbor not /wi t ¢
tissug¢. In so odi nents, the oolynucleoLLS» i TTRQA™ aRE

i ntrodluced i endot helf al e tigsue-with whidh the endotheli al

cells| areg asso dils _any tis n whifjch it is desDred to enhance the
m grat/i on |or

26 /@ 52 . c)/




endot helia. [1511 Conventional viral and non-viral based gene transfer

nmet hods can be 10 used to introduce nucleic acids encodi ng engi neered

pol ypept iwoo0afo4s19e i nvention in mamralian cells or taPgetuske®sss? Such
met hods can be used to adm ni ster nuck#®ic acids encoding pol ypeptides of
the invention (e. g , CCX-CKR2) to cells invitro. In sone enbodiments, the

nucl ei ¢ aci @s entelifl Rgaw%&ﬁublféilgbfrhmeghmsa% are adni ni stered for

in vivo or ex Vi e I

el utie 15 plagEs kb ARIAROUIASR.asdi ok S G AL s skt BT

w th aysle sevaraythm&dfundldeff@rmﬁmmlaorsl drpigandsen a\dinghd dabedhqxartdmlarmcly syst ens
i ncl ude DNA a ruses, which have either ep gf‘ﬁl ({\gl}ﬂt egi]rat ed
genonegveapfémler@rlre@ei%e F heSed 49 TUn FgPaTge ASTVAGAI o e e gt

d Ib -
T Brectef el BER g PR R s b e 66(?{() 1503

D| K oncan'l'ﬂeB'El:‘ﬁﬁglaﬁIoﬂlﬁlitoﬂEFhﬁQ a(sh998 jtandurd traerptitdaplateecadFEsaySHous( 1992) ;

van B hnol 1149- 1154 _ (1988). Rest
Nour ol ot afaediaaes Tol0 etk areised, thing Shble pEtE BE1 IR AEr TO8 ¢ 1 s
Medi Cabbcﬁwhb@td dhoat{sdo &ﬁfeféﬁt& ds.Ha b8 todksay selerfldiffeRht giaRkCcs i n

M cr obi ol ogy and | nmunol ogy Doerfl er and Bohm (eds) (1995) and Yu et at,
Gene ﬁwalaapgssay Beeps fqmag@)abou;tsﬁ p%mO%dﬁf@w‘c eempeinds iareposaidle watg of

g(i) graFﬁ ??S’gtg’kﬁg gé ﬁ}n gl V& fo%ld re ((’é/c% @}9 Irng glg [@édlé hﬁ;roa(\;h%n Eo' IoeagénQCl ude

| mmnohiagg,ﬁgﬁgﬁhaw&ééﬁ@tgvga &@. lipid:nucleic acid conj ugat es, naked DNA,
artificial virions, and agent-enhanced uptake of DNA pofection is

described in e. g[147UsThemygntiggprovidss in i 2597 f%élert;ﬁvmgﬂgﬂsgs) and

| i pofe _ma\/l and
Li pof eﬁjtr&?#ﬁ{f%@% oni é&gﬁg%ﬁ?’m’% plthgﬁ?n%t1§r?81?%a1§/§§r E{C%@ or efficient
r ecept Qontrélaegitiohs that mepuire COMNBAKMR? qtivign ufthe etll des reanndnuthat ddw st Of
FeI ner, WO 91/17424, WO 91/ 16024 livery 21,1 lf Pﬁﬂg S (ex Vi Vo
iy ‘%fi’fb

ni Bctugieiagiofensial madyator areaniional, a5 e%%ﬂ %48 uch\gptiontls/ 044792
PCT I USgQ Qe%ﬁ% hééex[e}ﬁﬁ&eg&etpp&&ﬁﬁﬂ@ bOMe %sag' pi d: nuclei c acid

conpl exes, inc ng targete I posones such as inmunolipid conpl exes, is
wel | known to onfld8] &ksdnhe assayshiewdlt be dasgrebledo bave paSitivstcahtrolSto ensuee

270: 40 -4 1995 ese et at ncer n 2: 291- 995 Behr
ot i B shRa s OhBR AskayS 8B B e TERAD . AL PO RS aat = Chom
5: 647 gnfirtls 4rt% 8@% £R0 Fekt amno@ﬁraeuv'g?&r&mgm;’d JA8cX2CKR2 QR be Iﬁh}méd et at,
Cancer Res. 52: 4 4820 (1992 Pat Nos. 4, 186, 183, 4, 217, 344,

4,285, @ith ong s@epledT Hie assaig an@ﬁw resw,ufg)mprbz& in4jgraliresdsng fogBam Be@asednd
4,946, Zc8c17\>it'y of CCX-CKR2 (e.g., as determined according to the methods herein). Second, an
inhibitor or antagonist of CCX-CKR2 can be added, and the resulting decrease in signal for

the activity of the chemokine receptor can be similarly detected. It will be appreciated that
modulators can also be combined with activators or inhibitors to find modulators which

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

IV. Expressing CCX-CKR?2 in a subject
[149] In some embodiments, CCX-CKR2 is expressed in a subject, thereby
30 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



[ 154] The use of RNA or DNA viral based systens for the delivery of

nucl ei ¢ aci ds encodi ng engi neered pol ypepti des of the invention take

advant agewof2odérvoghtog 10 evol ved processes for targeti ngraTmiscand/os430speci fic
cells in the body and trafficking the4iral payload to the nucleus. Viral
vectors can be adm nistered direct|ly to patient g,i n vivQ) odﬁgkg[%i%%can be
used tpolymesieotidelis miroducery fiyothsremhedimsaiss palynuckiotideseroodipg (i Xy to
patients.(ex. ViyQ: 0NV i YA sed systens for the delivery of
pol ype?)rteingi%osdugF(Y?%ee(;t]iyﬁg{énct%pgoirlnot@gaP%E&i%r'l(‘:’ﬁ’g'de retroviral, lentiviius,
adenoviral , adenptsa$sbriontechses)theh@CReCKRRrapteding polypeptaies aresntiédifced gene
transfer. Viral vectors are curre_gtly t he st effié:d'.ent and versatile

met hoding® cgjlsrfeom: (Denidssus of iterastddl cxegenausaels fntvodnesd info,the fisshe; SR, { he
ag:ioggélg%@oﬂr%ec%ﬁs? Rt it vidshe s%h{ecétﬂhl%ogzr?eﬂtfﬁ hé ffélﬁfﬂ@cilecﬁﬂfés of the

cla virus gene transfer ne often resulting in long term
expr esgiventi@f art xetrdduset tmémertdothredigbesdls. At tissue veth which itlighendothebialuasils on

£l S uedie a3t R Gotiegp raiRIof A5 BT AP S s gn o pepgor of " 9°!

i ncor pekfihdi. foreign envel ope proteins, expanding the potential target
popul ation of target cells. Lentiviral vectors are retroviral vectors that
are able to tran§tfilde Convénifonel virad andinen-sirsidrases gene dgasteymiethads gan by oduce

hi viral titers. Sel.ection of..a retrovifr tr f em woul d
t_hg(?ef B?egl tod@ﬁ%‘{’r‘ﬁe Bﬁa?lﬁéw]td&lﬁﬁ%o[dl?g g%gereﬁ&%h}g%?ﬁg s 0\@2 1cr)lr%éntgc}rﬁfaﬂlcorrpri sed of
Ci S- achiAtnAIRRECISbiTariRt tigdhes. ePRAl hethbdsraRde dg dGidednatr hycléioracide to 6- 10
kb of foreign sequence. The mninmum cis acting LTRs are _sufficient for

¢ ! g S |
repl i cansasingpalyprptidesfiihe tivention (Ped:r -CRR2LIS calen HER- JREMEt o i nt egrat e

t he ther Ut | ene {nto. i gene
expr o5 SPERIGps, A ilel RidT o bARE BLBRR s B AT ARRR S MR AT IONE
| eukemijayvb bHex vivddéndthe@phoar. ape-viedkestbadativeryssyét@als\iiclud BPNan  hnmuno
deficiency virus ( human 30 i nmmuno defi cien

SW i H.V), and

cohdi nalasads, npledaweleiesasid, apd gucleis aepiscopuiexsd Wt a élél{‘{% }(S?h.lé{)e 8‘.1%‘9@1?- 2739
1992) ;. . : - t,

Virol ) ipd@has il Bhorderingry Systorificfine DR thd ARBYirusog TIRCH Bie Slhed

M | | er episombl or idteghitedodenombs a@&2i2AF 40 (1kA@ll) FoPCTéviesod samberrpy WO

2005/ 044792 PCT/ US2004/ 034807 _4 I i i i t

expres §FQﬂ?d‘6‘FS’tsﬁ%§‘S€W§% p?ﬁeﬁé%z%(g 8(55113{33] {139@2 &0 31'3 %ﬂc‘??e&r}’%’ggg zgg%@é | gin ral

based ﬂﬂﬁ%@gﬁgﬁi{%iﬁﬁéﬂm -H&\@lqm%rsgima;tsnmoﬁ,epmfz@1ﬁemp@_bl e of

very hig Iciency in many cell "types and do not require
ceR0  19933; Miiler\Watre3 i isetdbl992) Vgh Brimte Bioserdnolege b6l 0yl 14%pi&si on have

L M e R T TR
used t @cliANsSUBALSEMeFicM BiNId@rTet): 31U €995 R ¢iad8adae: @l., inl Cur-g TopicsVitro
production of nucleic acids and peptides, and for in vivo and at vivo gene
t her apyn Microbiology and Immunology Doerfler and Bohm (eds) (1995); and Yu et al., Gene
Therapy 1:13-26 (1994).
25 [152] Methods of non-viral delivery of nucleic acids encoding engineered
polypeptides of the invention include lipofection, microinjection, biolistics, virosomes,
liposomes, immunoliposomes, polycation or lipid:nucleic acid conjugates, naked DNA,
artificial virions, and agent-enhanced uptake of DNA. Lipofection is described in e.g., US
5,049,386, US 4,946,787, and US 4,897,355) and lipofection reagents are sold commercially
30 (e.g., Transfectam™ and Lipofectin™). Cationic and neutral lipids that are suitable for
efficient receptor-recognition lipofection of polynucleotides include those of Felgner, WO
91/17424, WO 91/16024. Delivery can be to cells (ex vivo administration) or target tissues

(in vivo administration).



procedures (see, e.g., West et at, Virology 160:38-47 (1987); U.S. Patent
No. 4,797,368, WO 93/24641; Kotin, Human Gene Therapy 5:793-801 (1994);
Muzyczka,w0.203/G4m7921 nvest. 10 94: 1351 (1994)). Constr uctcorusedo4nsmonbi nant
AAV vectors are described in a nunber4®f publications, including U S. Pat.
No. 5,173,414; Tratschin et al., M. Cell. Biol. 5: 325&@3260 élgBS);
Tratschin, et alll53loFhequrparatigmyf lipid:puccic agid Tomplpe e Mizyczka,

(P 959 )1%%f€r§%65u%ﬁ Quhafidinia 8o RAEL KL Riowl o ont of\ﬂdlloih thbt (3822 3828

re éxarrp es are retroviral vectors that have
been (§stdE Sdichbe Z10:404:410 (19D 5); BldeBrahid), Cancal GeneHlhen®: BH-2VAEI30F ( 1995) ;

Koh Na 1:1017-10 995 Mal ech I

1812»3%621?%841( 1&39%’5%%@437’/’ rﬁ}!@lig%% 99{&136?1}3?%1%1 %Fg’%&‘ftf w\%‘cgéﬁgused in
a gen 5( Q?{)&ﬁy(}%lé LAk ééﬁ%%?ﬁz g@ -A. 722%@9 Cﬁhﬁlﬁ@ eftdP (étgger REO82UR17-
Tranvsductio I'cliéncle

0% or “great have been observed for MFG S
packag20o 292y .S, Phat. New1 418@183, 412rlﬁ13t4|4;)4 235;&%&2@;9754468; 034- 20 (1997);

Dranof f _et_al 11-2 (1997). [158] Reconbi nant
adeno- %@%b@gaﬁgﬁxﬂgﬁu‘gk%—g@%%g?ﬁw}br ea promising alternative gene
delivery systensjsgp eﬂh@ﬁbetﬂwfoﬁgmelrﬂruisémg%hﬁqeﬁme@enaéry@w rus
adeno- associ at ed type 2 virus. Al vectors are derived froma plasmd that

r et ai nsictmié yc;ldmmcoémg ehgiBetrpd polypentisigs pEtheiimegntipe pﬁéf&taévant@gﬂ@frlgghlh e

transgen ressi n cassette, E fICI o t e
{1 TSR o sRo s T BRRBSE Py ol B ER e BB oy SRR s e |
cel | af;rldﬁaxo ft@@ﬁdé!le%@ /@] Vdtkdrs ¢arbOsdroist@sd dirddbigne paént@lin vivbpocty
351: 9117 1702- 3 (1998), Kearns et at, Gene Ther. 9:748-55 (1996)) [ 159]

Repl i ccaltnlb@nlSd‘éfQ teeas el isodnmimsbthe rrwleﬁﬁslﬁella pre\pé]@pg],sg:re(d,q@)pagglﬁs g vivo).
gzgls 23 éxﬁv%fl or[laﬁ g&rg%sgd § s%rﬁ?sgfspﬁle %? pBB/@ t@ﬂl Elo theFhPentidh goﬁﬁ genes,

Ication I'sS propagated 1 n hunman 293
cel I's inbmtle sathivirdl, dattiotras agemsihl) Iadénooﬁnsomatbd andherpes simplexndrusarctbrsansduce

multiply types of tissues in vivo, includin nondl idin enti at ed
celdl s Buemetsansfess & irabuerdors gre farenily die mRﬁt&g%fyef&ﬁH %t%@ f%iid%ftd;ﬁ*ﬁr gone Is ues.
Conve ntrrén%ﬁei in éq%c AREHLLR YK, nteBalEn GMHeHb @x@@gé }{)déSlbﬁ”‘Wﬁl’f aapl e of the

use of “an tor 1naclinic trial involve ol ynucl eoti de therapy
f or angetrbuinmy, 1énnivitng, aat iadenomssdrimel 205G 4ia0 HePOEthoss @dvh 04a80ig in4 7

i ntranuscul ar injecti Sternman et at e The 7: 10 1998
Addi t i ]SH&FGH%@@H%FJQ§ Ogﬁ‘eglﬁ%erﬁﬁggraﬁ?geﬁaeﬁ&g’i“roﬂgl?eg‘tﬁhotfaéls‘ﬁlb‘ino&fﬁém?qci‘?‘?sf ez) in
clinic I K ion 24:1 5-10 (1996

Ster nal?lévetbreélﬁbﬁse% 1H%ny|a?lﬁ§?&%ﬁ ty&%g%h a{%é89{ %%8) Vel sh et al( , H?Jm

Gte Ther. 2: 205[158] ( Tho6dpislofaretzodtusaan befalieredyencorimating orégy. 613

gégg?) qr}ygfo%e -p?c%_ts}@g, %g@ﬂr(lagggofcen%alstarge?popu(lgh 98c}f 'cargtetecreﬂI aﬂeﬁaﬁwlraﬁ VéCtOI‘lSI m

are retroviral vectors that are able to transduce or infect non-dividing cells and typically
produce high viral titers. Selection of a retroviral gene transfer system would therefore
depend on the target tissue. Retroviral vectors are comprised of cis-acting long terminal

25  repeats with packaging capacity for up to 6-10 kb of foreign sequence. The minimum cis-
acting LTRs are sufficient for replication and packaging of the vectors, which are then used
to integrate the therapeutic gene into the target cell to provide permanent transgene
expression. Widely used retroviral vectors include those based upon murine leukemia virus
(MuLV), gibbon ape leukemia virus (GaLV), Simian Immuno deficiency virus (SIV), human

30  immuno deficiency virus (HIV), and combinations thereof (see, e.g., Buchscher et al., J.
Virol. 66:2731-2739 (1992); Johann et al., J. Virol. 66:1635-1640 (1992); Sommerfelt 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).



[ 160] Packaging cells are used to formvirus particles that are capabl e of

infecting a host cell. Such cells include 293 cells, which package
adenovi r \sQ 2008h4¥®2 cel |l s or PA317 cells, which packagecratseamios4s87 Vir al
vectors used in gene therapy are usualdy 10 generated by producer cell line

t hat packages a nucleic acid vector into a viral part| cle. The ctors
typical Iy contai hl36he Inppalicationsivhere Gansirah exressiopnitheipelype %%%t%ﬁg and

;;bggqglggﬁuoﬂ @% &%@ésdg gp?ﬁ&ﬁrgl gtpgsten%tdil@w&amg usOE NEART TP sB@vignsaced

pressi pr ot el e expresse e m ssing
viral fidnrepabdnsf were highppdnséuttion effidaryliy ntahg cpib cipas mnrgdo nef rbqllll‘G’KEll For

I AAV d i | I TR 15
Sequengasiqn oﬁékﬁéix%séérma@ﬁe”Slaiﬂi%fé‘pi‘s%%%sﬁ e e atanng L
' ”tsegf%dt&%ah%; %&H‘Eed ﬂPﬁ]E siYh élbtn@‘ﬁm 1@%%'66?199}%&1{1) é’ssS@ihﬂed' i ne,

which contal ns enco Ing t ther AAV genes, namely rep
and capuudJ(LfAA\abmen@rd afRalseupaehtoet@nsdi‘rw celd Wwith ltarget niusledd apids, agedn the ini t h

adenovi r us a, heI The, h t l, t f th AAV
Veot or VideradisTies S BRO SRy AaL REi R e PRI e B el per
pl asm grjosaugls {}9& RACKRGES al. nVﬁbzagy f6@aay7 @mt@ SdP@teﬁtCN@ 4, 75K36% WAR

sequences. anination with adénovirus c e reduced by, e.g., heat
t r eat nﬁwﬂ464)1 s Whitinh Hadendvéne J&erapy #6198 -804 (3 994y Muzpierka, AR fmes] | n many

GoF e PE3RY (R KRG ons siedupiit ARy s fes R AR ot To Lol 2°
Vl ral ﬁﬁlﬂldaﬁonszﬁldlﬁdlﬁ lemiat Worsdi7hided; TatsanMe: aPEMoL. ICHT Bidl.B:3251g3260n cel |
ressi ng ?/‘Ozd as a fusion rotel nwthaviral coat iprotel n

on the(lﬂ&ﬁﬁsTergtSdutle@t ad uMohdeell. Brpd 4:2Q%n 15(18%53@11@1“ RelYozxszkaFN4S for a .
F |
oot SLei0E A AN D8 SERLRN G Pt SYBS R N, PO The T euken

virus can be m¢157]e@1m}EWM§G—Sumah@ﬂ@gmé tdlroi/nsled:ctoms @pﬁlﬁhveamdlt he
reconbinant virus jnfects certa human bre é{ ncer c z([‘fpresm ng
X

hukin apddachaicalirigl (Punberesal *%@‘6?61304%‘%9%(1;% taf tended to
other Rglpf§.19h 1’965';} eps, T\, 4???913“3“?21@@ ) 'mﬂwgp]i&sm&asce”

expressing a r Cep or exanpl e, nt ous ‘phage can be engi neered to
di spl ayheaﬂifst thegypeutia ‘aagtmmtsed hen ggne t}E@@)ydnaF(/Blahm/atmg Sqpeaef270:485+4d0Dng
affinit

rvirtuall chos .cellular t he above
descri é¥99é @Pﬁdé‘%tl‘%]{ ?f%ﬁ%iﬂ?lﬁs? P&F%@E%‘F gﬁgse%‘geg"v&i‘%&/ 044792
PCTI USgQ 9%6&%s BNl &1 Phifisnd} ImBRoMABR Lme@ 10200Q997) Blranb®Cd;Q.s- Such
vect or e engiheered to contain specific uptake sequences thought to

f aQ@r ﬁhma!@nbﬂspdcl -2 (1987 pet cells. [162] Gene t herapy vectors can be
el er oL v VO, B, S0 LA 2Dt 0. A A RSAROL Bl Y P
i nt r anyfguh@ve gehe MBER syst@s baved df 1R dcFéctive aHS nefpatiigehRpabRvirappl i cat i on,
as descri bed bel ow.
adeno-associated type 2 virus. All vectors are derived from a plasmid that retains only the
AAV 145 bp inverted terminal repeats flanking the transgene expression cassette. Efficient
25  gene transfer and stable transgene delivery due to integration into the genomes of the
transduced cell are key features for this vector system. (Wagner et al., Lancet 351:9117 1702-
3 (1998), Kearns et al., Gene Ther. 9:748-55 (1996)).
[159] Replication-deficient recombinant adenoviral vectors (Ad) can be
engineered such that a transgene replaces the Ad Ela, E1b, and E3 genes; subsequently the
30 replication defector vector is propagated in human 293 cells that supply deleted gene function
in trans. Ad vectors can transduce multiply types of tissues in vivo, including nondividing,
differentiated cells such as those found in the liver, kidney and muscle system tissues.

Conventional Ad vectors have a large carrying capacity. An example of the use of an Ad

vector in a clinical trial involved polynucleotide therapy for antitumor immunization with



Alternatively, vectors can be delivered to cells ex vivo, such as cells
explanted froman individual patient (e.g., |ynphocytes, bone marrow
aspi r at eswotn&sde79pi opsy) or universal donor hemat opoi eCrasstoans4set | s,
foll owed by reinplantation of the cel#5 into a patient, usual ly after
selection for cells which have incorporated the vector. 63]. Ex vivo
cel | tinashsutdr ayedtion (Stampan st ¢ls Hun. &iraaTar. Toh08B (19980 Mé%tl&a?l (e.qg.
V|are|nf | of the.transfe ce m is wel |
known T8™¥ useé)E AflnoViiup Hecectt%gffor éekg Msﬁfgﬁ‘ﬁel:l ﬁn%%gﬁ%gdﬁﬁgﬁ cells are

i sol atp@geﬁé&e} Lvthﬂ ;&y@«ttﬁﬁztzzlﬂr §40i($996); Stemmfa@ﬂ eHuw. GenaTherchFi 108aci d (gene
or cDNA) encodin pol ypept | des of the invent bg{*]ﬂé’ and {e | nfésed back

into t 95(@4%?&90 e@ﬂhg%éﬂ? fre( Q”e Thexe 3-203-) 8 (Wi acg|ef a ® abl e for
ex 15 | tsQ~t t

i T oo A T Sy oo
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particylagr conposition being adm nistered, as well as by the particular

met hod used to S
[161] In many gene therapy applications, it is desirable that the gene therapy

vector be delivered with a high degree of specificity to a particular tissue type. A viral vector
25  istypically modified to have specificity for a given cell type by expressing a ligand as a
fusion protein with a viral coat protein on the viruses outer surface. The ligand is chosen to
have affinity for a receptor known to be present on the cell type of interest. For example,
Han et al., PNAS 92:9747-9751 (1995), reported that Moloney murine leukemia virus can be
modified to express human heregulin fused to gp70, and the recombinant virus infects certain
30  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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Sciences, 17th ed., 1989). V. Diagnos#s and Prognosis 10 [1681 The present
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Det ection net hods usi n? agents that bind a protein are well known and

i ncl udekillinghe ar alnj agiers Abadisagns, ceils @W&g}@téérﬁpfrythe S eCtgsg | ow
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CCX-CKR2) . The anti body can either he flugrescently I]% t met hod
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e t f . Cell
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are thé "hr oug I nstrune can detect the fluorescent
si gnal thézeinlfsr :adlecmmpnroﬁhew tanwblateaiel ¢ultnee cellsifrogh pateaskd). suspensi on. Thi s

cell WD 2005/0447 PCTI US2004/.034807 50, sus sion js passed | aser
that excites thel ?‘%‘Uor CRf EWBofiso é@rfh?ﬁqsﬁged& Hé’é\F’bY’i’fﬁPE‘ﬁ @Hes ?%ga%el l's
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CD34+ cells in vitro into clinically important immune cell types using cytokines such a GM-
CSF, IFN-y and TNF-o are known (see Inaba et al., J. Exp. Med. 176:1693-1702 (1992)).
[165] Stem cells are isolated for transduction and differentiation using
25  known methods. For example, stem cells are isolated from bone marrow cells by panning the
bone marrow cells with antibodies which bind unwanted cells, such as CD4+ and CD8+ (T
cells), CD45+ (panB cells), GR-1 (granulocytes), and Iad (differentiated antigen presenting
cells) (see Inaba et al., J. Exp. Med. 176:1693-1702 (1992)).
[166] Vectors (e.g., retroviruses, adenoviruses, liposomes, etc.) containing
30 therapeutic nucleic acids can be also administered directly to the organism for transduction of
cells in vivo. Alternatively, naked DNA can be administered. Administration is by any of the
routes normally used for introducing a molecule into ultimate contact with blood or tissue
cells. Suitable methods of administering such nucleic acids are available and well known to

those of skill in the art, and, although more than one route can be used to administer a
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Pri nci E,mtg@ igsor pRtiganihinding fragaents theredf that bind specifically to CCX-CKR2
detecting the presence or absence of antibody binding, and selecting a course of treatment

appropriate to the cancer of the subject. In some embodiments, the treatment is administering
25  CCX-CKR2 antagonists to the subject.

[170] Detection methods using agents that bind a protein are well known and
include, e.g., various immunoassays, flow cytometry, etc. Using flow cytometry, cells
expressing a specific antigen of interest within a mixed population of cells can be identified.
Briefly, cells are permitted to react with an antibody specific for the protein of interest (e.g.,

30 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



1986); and Kohler and MIstein Nature, 256:495-497 (1975)). Such techniques
i nclude antibody preparation by selection of antibodies fromlibraries of
reconbi nawo 2008G4bmdi es in  phage or simlar vectors. FoPCEAB2EH@3480M oOr der
to produce antisera for use in an 10 Pmunoassay, the protein of interest

or an antigenic fragnment thereof, is isolated as described herein. For
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5 1007)3ve Taronin Ro b BRIGRE CAatlehmen st PRATRSERin T Ee as. or
r econmbiRani BRiphBRE! 8% provided herein, including in the examples, normal and diseased

cells and tissues can be distinguished based on reactivity to an anti-CCX-CKR2 monoclonal

antibody or SDF-1 and I-TAC. For example, cancer cells are detected by detecting on a cell
25  achemokine receptor for which SDF-1a and I-TAC compete for binding.

[172] In addition, differences in ligand binding between chemokine receptors
can be detected and such differences can be used to detect cells expressing CCX-CKR2. For
example, no other chemokine receptor has both SDF1 and I-TAC as ligands. Chemokine
binding can be determined using tissue samples (e.g., biopsies) or can be monitored directly

30 in atissue 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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their crossreactivity against a different, and sometimes, homologous proteins, using a

competitive binding immunoassay. Specific monoclonal and polyclonal antibodies and
antisera will usually bind with a Kp, of at least about 0.1 mM, more usually at least about 1

25  uM, preferably at least about 0.1 uM or better, and most preferably, 0.01 uM or better to
CCX-CKR2.

[176] For preparation of antibodies, e.g., recombinant, monoclonal, or
polyclonal antibodies, many technique known in the art can be used (see, e.g., Kohler &
Milstein, Nature 256:495-497 (1975); Kozbor et al., Immunology Today 4: 72 (1983); Cole et

30 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



signaling in vivo. In sonme enbodi nents, the nodul ators conpete with SDF1
and/or |1-TAC for binding to CCX-CKR2. Modul ati on of CCX- CKR2 can i ncl ude,
e.g., antwbadisas479¢i ncl udi ng nonocl onal, humani zed or otrh&rUstyom3480T

bi nding proteins that are known in th& art), small organic nol ecul es,

Si RNAs, etc. 10 [179] In sone enbodi nents, the CCX-CKR2 npdul ators are
adnmi ni Byterdethatand uaect@mreéuceraarwqxgble@m@&nocmals@%oel)as@gne lthrseiesueoding
nodul a or s dm nis it , S
rosor Har e Fefals RSP b B0 BRato neintle £ ERMCHARTER o PpREDS,
cancer gelRY ®Rahddin @amﬁﬁfatloﬁsadiﬁ/the hbav@'auﬁd dipht @ialmgﬂmsﬁ'm‘fmts deaetatnd large gophphoma,

prostate cancer, and Burkitt's |y head anc ol on
cancer of @b@@p%Wébtdaﬁfeféﬁ??é’é‘BemﬁéPﬁ%ﬁfég’ﬁs%FIg I@W@f E"gﬁ’é’?%gyséﬁq ?‘fcel | 1ung
canger f

g Bﬁycﬁerchﬂl ubdBr BRS ﬁggé;ﬁgégl?ntoﬁgﬁg Pgm%ﬂﬁ&ﬁes BRES BB hhnt hADGREs

hepat obi'li-ary cancer’, | adder, cancer of the snall

I nt est (A8, Pataat4a@46cm8(;@rs Ba'tejthp 4;81‘[16:,667) dah@ddéaptc«htmq&pdqura@lﬁb@ziies ’f@ancer,
penile cancer, urethral er, testicular cancer, cervical ncer

D261 napolERaiaR ot HItickn AR WeiER o Ao B o CLP oripaisEaRR Epe

par at hyy 1§ eused{COPres MRBhized B RIRA érfﬁb@ﬂﬁ@ foeb Neg.20.S P8t
car ci nol cance bone cancer, skin cancer, retinobl astonas Hodgki n' s

| yrrphoNas 5, SR 0F AKB,806; § §6ﬁ;&2§1ﬁ 6(Z§elé6 m@;@é ISFEOUC 6L MerlnmaPRACT | CE

3%06?%1 ?J’e ¥ 3(512?§2§3 (@?Z{) ¥ Oflnliael 36?%%;6:?9 gg%@ﬁ)ﬁ%l 5 Z brain

SC' er ONaftire k@gimmyg‘quil@mm éthﬂiUN&Mé Bzo@éc%hbﬁoﬁy $4:846u5di(29963] | ogr af t
reJ ection; atherosclerosis; asthm; %I onerul onephritis; contact dermatitis;

i n}‘ : anh%ulmﬁgerzﬁawm@iotmhye@g:él%aﬁ (k996); apd donhergsk H“é%?éﬂl"é@’ﬂo@?vr njury; as
|
o TR R0 LR R AARE s ORGP RIS Qo S Bdeniey,

Cast | en@ibodiediaf@ Bsteropiers G- Wﬁﬁhﬁdp%lﬁﬁﬁb&blﬁd fusslered antigbianeee, Signce
CCX-CKR2 if often expressed in cancer cells zt not non-cancer cel s, it is
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Generally, a humanized antibody has one or more amino acid residues introduced into it from

a source which is non-human. These non-human amino acid residues are often referred to as
25  import residues, which are typically taken from an import variable domain. Humanization
can be essentially performed following the method of Winter and co-workers (see, e.g., Jones
et al., Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-327 (1988); Verhoeyen
et al., Science 239:1534-1536 (1988) and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992)),
by substituting rodent CDRs or CDR sequences for the corresponding sequences of a human
30 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



part by the particular conposition being adm nistered, as well as by the
particular nmethod used to adm nister the conposition. Accordingly, there
is a w dewoanesauy79ef suitable fornulations of pharnacerCiraskoodnsg30siti ons
of the present invention (see, e.g., Renmngton's Pharnmaceutical Sciences,
17th ed. 1985)). 10 [182] The nodul ators (e.g., agonists or antagonists) of
t he exprssiby someiR regiduey preysubstitaiest bgresidues figrpanslogoys sisepdndedebn wi t h ot her
suitab%ﬁbgg onents, can be made into aerosol forrmulations (i.e., they can
be "nelti’°2€d") to be adnministered via inhalation. Aerosol formulations
can be placed into pressurized acceptable propellants, such as

di chl opndi f Meghivasof Feagmeins, ddatiristraiion dgd Phaemadcavitieal Cpposiftors183]

For nul at i i dni pj ion i ncl pde . .and non-
ol Ut ons. i sot o8 SMaHITE BT G PRI piec BRSO AT B R dant o,
bufs er SiminRAGEEaHQII b the ARANRALN t@Fed: RAtmb &R dft8ehOkimykalkp@R i sot oni c,

and aqueous and non-aqueous sterilé suspensions that can include
suspensigmainggemive, Issimbembedimentst thieakashulaters sgapets withs$AB1 pnd/er ETA&nd
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int rapfiﬁélﬁ&lﬁgﬁ{dnﬁcloﬁél, hinBirisdd @CahdritypcE e bindinpprateimiBatale kaswointds can be

presented in unit-dose or nulti-dose sealed containers, such as anpoul es
and vi ats sm@dprganisisolgeides sBRASShs can be prepared fromsterile powders,

grapul es, and tapl-@fs+.0 ' ' : j ndulagess can
al gd(; be adm ni st &7211 %sgopléie:]%n%éd}lgle%ﬂ;s’gﬂé%ggg& F(I)d(;?g %rﬁhﬁgféas Jrggdﬁ_ e ?16 sone
embodi geikjsct hekiNg CiR2r. "Bickonat ks, CCX-0KRY meduistors ary ediimistered o treat

adm ni stered in conbinatjon with other appropriate therapﬁ%%ic,agents,

i ncl udFaIgeT, 8.2y carcitiosast Hésragre eseihelinmassmelanemas. IYRPheIRRS, IBKPBIES on of the
appr Opﬁde?ltogarﬁﬁgﬁﬁﬁ brdadf cAfSEr, bParf-AiRhaa! de?ﬂcél'&%ﬁ&?,y%_llf%YJQ R eby one of
ordi nary ski 'Rt he art, according to conventional pharmaceuti cal

pri nci phgshombhprostatduanadr] and Birkittieyaphotiachaadend seckaganact, c8lon cancer,
synergistically to effect t treatment or nrevention of t var i.ous

o B Gestercéfi phset ngngmat cet]Suigcanitomeal EryShes ERieaR Cotfienph Ry STIRER on or
neur ongly (s EaHast poifbred | Aflodr NhepafBRlaPREdhcer, BAR BB GaRblh&dd: LaBbH 0TV e
therapeutic efficacy wth |ower "dosages of éach agent,” thus Teducing the
pot ent thelsnfabirintestine; metad cawes fkidney sandal Halr cuwFQ prav@Eie LBROONEBBA807 55

[ 185] The dos%“afjm' ni s# e{.eq to a pati.e%];t, in the Eont ext . of the present

i nvent PBITSs BTG GECL PP Fane S e YIS CancHaistal Faiceh BB S8 ¢ he

subj echy@@lcahdelBh{1®idecanch parafiw6i@ chit¥ adfdnéEcadter piliediie@ddocrihBe opt i mal
dose level for any patient will depend on a variety of factors including
t FRO ef ansan parginoiheanseiebptd eanaerd sirincanceb ipinoplagiomasetiadekin's baypiomaei ght ,
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1997) for additional cancers); as well as brain and neuronal dysfunction, such as Alzheimer's

)]

disease and multiple sclerosis; kidney dysfunction; theumatoid arthritis; cardiac allograft
rejection; atherosclerosis; asthma; glomerulonephritis; contact dermatitis; inflammatory
25  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-CKR?2 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
30 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



and on the severity of a particular disease. The size of the dose also wll
be determ ned by the existence, nature, and extent of any adverse

si de- ef f ewO204dM@B792acconpany the adm nistration of a parCirast@n/ossapound or
vector in a particular subject. [186]54n determ ning the effective anount
of the nodulator to be 10 adm ni stered a physician may eval uate circul ating
pl asmantdyvetl kodwh betheseof skilbin theerdulAdthongh mexd thpf gne Fwie ¢andbepisediifct | on of

anti-nodul atf or antibodi es e dos dul at or
o - Gt = e RE Corapasyhy R Bler sIE e I 12 s PRt

adm niShAdrk @fectiRe Rl thareaR e tout®dul at or s of the present invention can
be admnistered at a rate determ ned by the LD-50 of ,the nodul ator, and the
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conpositions, kits and I nt egrat ed systens for ractl t he assays
descr iused tm@cir@mt%h%@wﬁw@c n%mtth%éﬁ %gﬂqoﬁ %‘% £s t hat

speci fi Em&'&)éu%& Ur%hd BntkY: béd% FRempiigt,
corrposf:0 olr{% Else N ts %m% Jns assaé/}g%gtl? C(;fr)r(goa t%| ons caro1n|sncl ude,

for exmrmmcezﬁzcm@z@éaz 1ﬁ8|eyiprﬁﬂ5))de (including, e.g., as part of a cell,
menbr ane fracti ons_or Biol. 25
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reagen case assa npositions can also include additional
r eagenhto dehnasol formuthéions éuel éhdymanfbﬁb‘mddﬂza 1 de be pdmindstene Ve inh#lations ol i d
pl at array. In

Zg&pg) ir‘%?ifoso ﬁ@‘ﬂﬁtﬂﬁﬁf@ ngtﬁ‘éfﬂ MﬁfeFWPé g%cegtghleﬁ)éolt@é‘atst sucﬁ& ntify peptide
sequertﬁaﬂofda@ﬂu&&%eﬂhaﬁec§£ S%ne 3ricndafdGle GR2. [ 190] Agents that

specifically bind to cC can al so be included in the assay

cdfiposi ti ons. Foll 83k ahgrhuilations awitabibotdy administeabien inqleds qapeesiid n08- CCX- CKR2

can be | okid iments, the
agent E}qéleﬁlésesc&’lhft’(?n&éf&ﬁlcm&gﬁﬁ’?‘&é‘%&% %%%B%}l %@Q@%ﬁ ,%50]?8 {Ahe presence
or absgRegRiosfatsChntt $Iiies Bt £aldrIhe KpfnRksion dsofdate, GKiRAqudoak atd asipheueoube

solid suppgrtascan be pSetrl Iarte mul tll-well pl.ate g? m Qroarra?leo[ 191] The

i RV e Et jtestle shspEnyPRs hafecgn Rilctl’édef %llsp%iirrgﬁ&ﬁatsaﬂluhlh@r%é@aW%& ageREs i nventi on.
T |1
rmleeclu %3&1 FT‘? %ﬁhb}(é%@gl céﬁpﬁg?ﬁ%@’? Mgangg%u%b%%?gr sggt ecting

t 120 preisinkeral, fohsampn brall'i]hﬂask]ly,soplcally, intravenously, intraperitoneally, or

intrathecally. The formulations of compounds can be presented in unit-dose or multi-dose
sealed containers, such as ampoules and vials. Solutions and suspensions can be prepared
from sterile powders, granules, and tablets of the kind previously described. The modulators
can also be administered as part of a prepared food or drug.

25 [184] In some embodiments, CCX-CKR2 modulators of the present
invention can be administered in combination with other appropriate therapeutic agents,
including, e.g., chemotherapeutic agents, radiation, etc. Selection of the appropriate agents
for use in combination therapy may be made by one of ordinary skill in the art, according to
conventional pharmaceutical principles. The combination of therapeutic agents may act

30 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.



may include one or nore other chenokine receptor pol ypeptides. Kits can

i nclude any of the conpositions noted above, and optionally further

i ncl ude awidizbesoatozconponents such as instructions to PCRAS2@E/034807

hi gh-t hroughput nethod of assaying fofsan effect on activity or function
of chenokine receptors, one or nore containers or conpartnents (e.g., to
hol d the 10 pr obH85] albh¢ doseadministetedite p patieniogntthoronierd of Hiediessht t he

functi.on qr actiwmit .chenpki ne, recept I E “m Xi ng
i comameneopl tehuhoifl DR ophE Kl e ARk RLIEE G A0 T
SDF1 aRdh& tuhmof Aize of M%d).?ﬂh@d%ﬁﬁﬁ@ﬁ@seld@élﬁhﬁypﬁi@t ivélé dependloalaed or
tagged SDF-1 and cold cogggtl tor 1-TAC or. alternatively

! ( | abel ed or
t aggedvarielynd fap@rcisrydingripreificery withe @GCWP%gpéﬁnﬁby?%dg%ﬁgﬁgoﬁhem)ki ne

can. be_| | ed. § R : ; It & art. In
Corte. WREBPRSP bERR fud Be Bl BRI Do b B
bi ot i narfef oretht lsenaeiriep oLapartibwbediseabé.t Tharsivé vithy doger alsowiltiok déteminedey kit can
contain an, anti-1-TAC hi ndi ng. reagent % g ?@ ant i bod;{% for detection of
| - TAC. theisgisignee nagire.And SXteBhetany aiKerse g?' Hests fhat achopirgy s and ot her

" €20 g bRRREE OF FRAERIPRIIdHE PLOYLIE RS A BuGieet. ON [ ntact cel s or
cell 20 nenbranes. Such reagents are described in, €.g., the exanples
bel ow. In sone afk8sit & ddttreniniptise effective ampuitad the moflulatos tpbort or

receptacle.for_ measur.ing |ligand bindipng to - (e.d.1,...LN a, plate

{ ofthat oSttt ¢ PBHUC b g e arde fepraey Herpr i epat dsumparaob iR e
plate to&ﬁ«?tg?éﬂ the pPodteHBn SERRAICHSdulhide altitiodi kO P bérfegal] 1he Wbsdqudntgert OF ausi ng
the kits, €.g., 1n the nethods of the invention. 25 [193] The invention

al so pmodildts is frompbatietngg teeymizdig for gbypiel sdyegiut  screeni ng of
potential nodul a or an effect on the actiyvi ' potenti al
CCX- CKR2 nodul ab(c)g@. %aé(ﬁ%l?gi% °“’t°§%91é1§ﬁF ?/le c%#;}t\é]l‘ %g%tofg%gg% gpegr%tat ure

whi ch {rvensdesas el adininisferedrat @ rae deremined dy des LD dfahe mddakatury ald tke  whi ch
controls the robotic armature, a |label detector, a data storage unit which

r etor dsidp-gffests @étheanodatonat yaEpuseragontebieps e Applisddn thesmasszad averalt i t er
dish ¢ (Y el | Jhavi.ng. i j . r | conpri sing
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(and, optionally, recorded) by a camera or other recording device (e.g., a
phot odvalle GOMBESITEINSKES) ENTEGR ATED SHITEMS AND PROBEOMICCessed i n
any of the gPpgdcsaIpsvsherein, e.g., by digitizing the inmage and storing
and anal yzi ng the, WO 2005/ 044792 PCTI US2004/.034807 1R/7, i on _a gcomputer.
A variety of comkii dibeynvepten Bigvides SPBARYoHS: g’%ﬁ“&ﬁ@ﬁ?@%&y@mﬁfaﬁr eis
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specifically detect CCX-CKR2.

[189] The invention provides assay compositions for use in solid phase

3D

=5
-

assays; such compositions can include, for example, a CCX-CKR2 polypeptide (including,
e.g., as part of a cell, membrane fractions or liposomes (see, e.g., Babcok et al., J. Biol.

25  Chem. 276(42):38433-40 (2001); Mirzabekov et al., Nat. Biotechnol. 18(6):649-54 (2000)))
immobilized on a solid support, and a labeling reagent. In each case, the assay compositions
can also include additional reagents that are desirable for hybridization. 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

30 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



Exanmple 1: [195] This exanple shows that SDF-1 and |-TAC conpete for

bi nding to a new chenokine receptor. 10 Materials and Methods. [196]
Reagent s wodo@al4k®2 Human, viral and nurine reconbi nant PCTISa@kioBsss7 wer e
obtained from R&D Systens (M nneapoli 8 M\) and PeproTech (Rocky Hill, NJ)
where indicated. 125 |-1abeled SDF-1 a was purchased from PerkinEl ner Life
Sci enctbe prasgace qrEdsansa of IX-SER21aells pxmeisag G¢CRAKRA s Fepesmmie the om

Aner sh ' i - ' ' K). Monocl onal anti bodi es
used i %M%Rﬁ%@? %%%@pi%%%%?ﬁ%@?%&? %Qﬂggﬁ%gt ition were from R&D
Systens (M nneappl9il§, Thriveaiidn aléogiodides kivnfs ci2@Eng oddthe&sshyd of thél) ,

44716. 111 (172), 44717.111 (173), nm gQa, an m b. The secondary

ani t boH\}’?ﬂtﬁﬁlatﬁ’&Hﬁs-tmﬁ%lby m@@@@ Bt _8&:1%“ @ ’(‘I@g’ﬁai’ Bgcc"]phﬁ‘?ﬂﬂ%}r @8??,"“]!9?&1# .

FL) c ggy Bzgldg & @g%@f&%zb@% 1Bbdl %ﬂﬁté&‘iné ki%r636h 8B E thi agdfie The kliow ng
cells re obt ai ne rom:t Cul

e Anerican Type Culture Col l ection (Mnassas,
VA) :  Mauky inchidrdereas anare otiren chemokin igceptermlypepidesyEKizden(indudpayr ithona;

B

embr y oRisfrudti B &Y practibdVa Fghhrol FhetHBRl dfiasalyinseioNan ¥A&S shastidRdat hel i um
normal ). CEM NKr™ (acute ['ynphoblastic 25 | eukem a; peripheral blood; T

| ynphobinggoer) ofdichwkivsrrecepterai anedr irosercertiaingys idr ApmsaEewaesh, todindd Hsf er ence

Cuir ohaib R on b e ForiT i Raidl SR bR FLFERoR) "o s

a hunjdidtbda tdborbat@itusd fodnfilinOR#/camponénté of tBe likkliman peri pheral bl ood
nononucl ear cells ﬁPBIVC) wer e obt ai ned from huf fg/Dcoats of heal thy donors

(Stanford Bl ood B efn squag emberliments, thekits pympraset SN Vgl o1dnT Ak In some
Fi col | - Hypa i ' I LAt i.th
> Sy FPSRRAE S BRNG LoRPAN ERfSIe) b LB SO foribod R PRGN

and | QuigdrndtiveBG aldbeiaindr thegedi-TAC and 88D coyptetos SDF hn&hp ddbeked ovigebdr 3
days in RPM-1640 (Medjatech, Herndon, VA) supplegented w thl 0% FBS at 37C
nl5 hehiemkRec i 19kales} oriagessl ipeny e oAy b sthere Ogﬂlﬁ HethB attoMn $Ame 504

002/ ai L. i ¥ . 4 Af i var | | : ed in
rom s B irshe, 8 LRlo It Rl 2 rmafoekd drtadhEl NP PR ol B0, L
every Bbdl. delysnativety, lor irhadditayn, del litscaneostatrsadant]-EYAIC Bndidg mepghntaleresi s. W
enpl oyed aqyr .techni que, "D a TM', to 5 exam ne the gl ohal_.profile of
o homoh e hogh i Arcron ol HRRGS R Ra CarehS pauBi i Srsimre s teREm n
cel I s. addbthert RESHY BPérBRRlaQbmpeRPAKIRGNg 8bdalyCd. 8 N6 inthet CBiZ&EeNadi ol i gand

20 membranes. Such reagents are described in, e.g., the examples below. In some aspects, the

kits also comprise a solid support or receptacle for measuring ligand binding to CCX-CKR2
(e.g., in a plate format for reactions compatible with scintillation counters or automated plate
readers). In some aspects, the kits comprise instructions for using the kits, e.g., in the
methods of the invention.

25 [193] The invention also provides integrated systems for high-throughput
screening of potential modulators for an effect on the activity or function of potential CCX-
CKR2 modulators. The systems typically include a robotic armature which transfers fluid
from a source to a destination, a controller which controls the robotic armature, a label
detector, a data storage unit which records label detection, and an assay component such as a

30  microtiter dish comprising a well having a reaction mixture or a substrate comprising a fixed
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



bi nding using filtration protocols as described previously (Dairaghi, et at
JBi ol Chem 274:21569-74 (1999); CGosling, J. et at Jlnmunol 164:2851-6
(2000)). wo wisseerdassays, DisplaceMaxTM enpl oyed t he sipowiuSanaoss07
interrogation of MCF-7 or CEM NKr cel 5, as 10 indicated; by >110 distinct
purified chenokines in the ability to displace 1251 radiol abeled SDF-1a or
| - TAC, ineezeiondi coatpeitkr. Usvaripty bEcquuoeroiady aveitabld prsiphephpquipmentaéndal . JBi ol

Chem 274:21569-. 999).:. CGoslin ) | . ] 128 :2000) ) .
Br' of | SRR RAFPLS B ahee a8y sl msabeen TR Plocy B pRERARRNER
addi ti g, Qf radiol abel ed chermoki ne (1251 SDF-1a or 1251 h |-TAC) for 3hr
at 4C inthe follow ng binding medium (25 nM HEPES, 15 140 mM NaCl, 1 nM
CaCl2, 5 nmnM MyCl2 and 0. 2% bovi ne serum al bum n, adjusted to pH 7.1).

Smal | nol ecul es were included in %W?E ys, where indicated. In these
assays the conpound was added to e plate to the indicated concentration
foll O\I\@Qal{qgletlhe addi tion of radiol abel ed chenokine. Al assays were then

i ncubat e or 3 hrs at 4Cwith gentle _aqi at%ﬁﬁl.cj;%llovmiqu i ncubation in
al | binding assaf&95]r Shisioxamslesbows thah SPEr bandh{ 4 Criampsie for 8 B gl ass
fil terg Pﬁlckal{{.g%fe%gétgg a cell harvester (Packard) and washed twi ce (25 nM
HEPES, "80G AN P MM cacl2, 5 M MyCl2, adjusted to pH 7.1).
Scintillant (McroScint 10, Packard) was added to the wells, and the
filters were counted in a Packard Topcount scintillation counter. Data
welt@ a d using Prism (G aphPad Prism version 3.Ca for

Maci ntosh, & aph gy Sy dnd Sl Eftharb okl dild iRl totbmBidld SDF- 1 2
Recept or Bi ndi ng. i ng e filtration Dbased assay described above, cells
wer e prkerholdmdsaverd obiaiteddidanh 8&D Syent QVingeapadis, hﬁ)@n@é@rokm(&ww 90nM
final) or 3) MG (175nMf{,inal) as indicated for 30 nin at 4C._ Foll ow ng
this Hx&métwhme tﬂﬁ‘@atqfiidib(%: IHagled RF-En BRBRITG aseégfﬁ@%ni’%}ntﬁéme"s%’é‘? ed
concentrations and 125 | - T r d to.the. b ndi ctions. Al
assays SFIEREEsy na??‘?‘?%q.?bM&h@%ﬁﬁ?@ﬁ%@@'i%@egﬁ%%%@ad @331 éﬁgﬁﬂe@gi bed above.
[Cg%] BhRRcid B HABULISR irb UKD, Q@bdotlonsl AgibetiRe dssdintfRenoytomesy

npl enentary DNA was analyzed for ‘the expressi on of CXCR3 and CXCR4 by
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ont o t edeapetetinemaamanmiey glead), MDA MB-231 (adenocarcinoma; mammary gland),
MDA MB-435s (ductal carcinoma; mammary gland), DU 4475 (mammary gland), ZR 75-1
(ductal carcinoma; mammary gland), HEK 293 (human embryonic kidney), HUV-EC-C
(human umbilical vein; vascular endothelium; normal). CEM-NKr (acute lymphoblastic
25  leukemia; peripheral blood; T Iymphoblast) cells were obtained from the NIH AIDS Research
and Reference Reagent Program. Cell lines were cultured in DMEM (Mediatech, Herndon,
VA) supplemented with10% fetal bovine serum (FBS) (HyClone Logan, UT) at 37°C ina
humidified incubator at a 5% COs/air mixture. Human peripheral blood mononuclear cells
(PBMC) were obtained from buffy coats of healthy donors (Stanford Blood Center, Palo
30  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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fromthree fields of view (fov) and plotted. Results [201] Recent reports
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howevemM VP BA-546 5eM heClf b Gaf’lz, 5 mM MgCly, adjusted to pH 7.1). Scintillant
(MicroScint 10, Packard) was added to the wells, and the filters were counted in a Packard
Topcount scintillation counter. Data were analyzed and plotted using Prism (GraphPad Prism
version 3.0a for Macintosh, GraphPad Software).
25 [198] Determination of "I SDF-1a Receptor Binding. Using the filtration
based assay described above, cells were pre-incubated with either 1) buffer alone, 2) excess
SDF-1( (90nM final) or 3) MIG (175nM final) as indicated for 30 min at 4°C. Following this
incubation the indicated cold chemokine competitor at stated concentrations and '*Ih I-TAC
were added to the binding reactions. All assays were then incubated, harvested and analyzed
30  as described above.
[199] RI PCR. mRNA was isolated from cells using standard techniques.
Complementary DNA was analyzed for the expression of CXCR3 and CXCR4 by PCR.

Specific primers were obtained from Integrated DNA Technologies (Coralville, IA). Specific
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det ect edit@@d NOymphocytes and two T cell lines, CEM-NKr and Jurkat, were examined to

determine the T cell phenotype of anti-CXCR4 staining. Three breast tumor cell lines, MCF-

7, MDA MB-231 and MDA MB-435s, were also tested. All four anti-CXCR4 clones tested

ae

stained T cells. Surprisingly, while breast tumor cells are reported to express CXCR4, the

25  widely used clone 12GS5 did not detect any CXCR4 on the breast tumor cells. Weak and
variable reactivity was detected with the three other clones tested on the breast tumor cells.
The breast tumor cell lines DU 4475 and ZR 75-1 were also tested in this assay (data not
shown) and found to have similar antibody staining profiles to the other breast tumor cells
tested. Thus, the staining patterns of the mAb panel for CXCR4 seem to suggest two distinct

30 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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moderate affinity competition. This is consistent with all previously reported results of SDF-1
as the only non-viral ligand for CXCR4. However, the overall pattern of competition on
25  MCF-7 cells was markedly different. In this cell type hI-TAC and mI-TAC demonstrated
high affinity competition for the same signature ligand SDF-1. To further investigate this
unusual result 2’1 I-TAC was tested as the signature ligand on MCF-7 cells (Figure 1). The
high affinity displacement profile using 1251 I-TAC on MCF-7 was identical to the profile
obtained using ‘%I SDF-1c. Thus, on MCF-7 cells I-TAC and SDF-1 behave
30 indistinguishably in binding and compete for the same receptor site.
[204] To characterize further the binding of I-TAC and SDF-1, dose
response curves were obtained in competition binding experiments with selected potential

high affinity ligands on CEM-NKr and MCF-7. As suggested by the DisplaceMax™ data, I-
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I'C’growm CXCR4 geneti ¢ knockout
m ce anhibifdd (Fodtire 3) ﬁiglgaétmgsthzggbsébsegleﬂ NEi I-ﬂ.’th’sbmdmg 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-

25  incubation of the cells with SDF-1p 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

30 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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inhibit I SDF-1o binding on MCF-7 cells (Figure 5). These two compounds reveal the
marked and unambiguous pattern of non-reciprocal binding inhibition of ligands to the two
receptors (breast tumor lines vs. leukocytes).
- 25 [209] After initially determining that breast cancer cells exhibit a binding
affinity for SDF-1 which is distinct from that seen on other non-tumor or non-cancerous
tissue further studies were undertaken. These phenotyping studies (using antibody reactivity,
ligand binding profile and pharmacologic discrimination, see methods detailed herein), have
clearly shown that many cancer (or tumor) cell types also exhibit the binding affinity (e.g.,
30 antibody reactivity, ligand binding and pharmacologic discrimination) initially correlated
with breast tumor cells and thus CCX-CKR2 expression. The following tumor cells were

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

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



apoptosis (cell death). When SDF- | is added to suppl enent these cultures
the cells are able to recover fromthe starvation as conpared to untreated
cont rol s.wOhoes/@BDPB21 t herefore serves as an anti-apopt ecirasseognadso7 Cancer
cells are often characterized as cellsthat have |ost the 10 ability to
undergo apoptosis. Exanple 2: [215] This exanple denonstrates that the

cancer-rel ated bindin heno di scussed in.Exanple 1.is nediated by
GO RIS e, S PR S B e PR e B S0, oSt 21 /'
geneiahm&tufR2 is preferentially expressed on transformed cells. As

di splayed'in Table | (left colum), a variety of different cancer cells
test ed positi @10} cFurexp eed eibencasters@re dkralt tbiregbimpagdhecausp of theor mal

non- t. r)..cells di ot _ex ss  CCX; CKR2. See, Tabl (right colum).
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6 MCichdractvEétidyRvi id1p Biveding) edrBherfbHybnio Widkies GOnektiasol efthou g & gdiyran T
cell |eukem a (MOLT4, Jurkat, GEMNKr) human Prostate Carcinona (LN Cap)

uns tthehtymersdn drrstulfanayarepresent sreneriiys’ to aaembryomimerew t pigmotypenMBotihouse

th i ' : : .Car ci noma
(AT SDELRI CHER AR EITRIR o crRSc ) sl ™ o
Pandigead revefipt phieis adritival ctcﬁnpoﬁib’ﬁ(bﬁgrawﬂim](ﬁjimdelgﬁﬁa)t. AppsexitRikly SEOS/ESS B cell
L ma (BCL1) nous i ver nouse total uj t ne nouse norna i dney *
%%gﬁp%%wq%ww 14 émbmééig@%eé&ﬁﬁw jIthe F5HmnIng PAMAZYEONSr r ow nouse
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' ' * expréssion on these organs I's wea

activat ed endot hel i al
det erlf3 ofilie hymoaygwisi(GECRK kol aug necgydialpeidit 200 &/ HIB4 Qa,RCEl PER004/ 034807

65 []\;a]ZZ ]Acgﬁvéecgt&ﬂ 8§:§44§-8¢?§3e(138§)§. ﬁPl?oe%ﬁrthet r%cgo oraanrdcﬁg%ncfl %oc%(o:%l(t_su(m 'n some
defects in lymphopoiesis and myelopoiesis were observed. The fetal liver is the major site of
hematopoiesis in the mouse at day 11 and continues as such until the first post-natal week.

15  To this end we decided to examine the expression of CCX-CKR2 in this compartment. We
examined CCX-CKR2 expression on wildtype mouse embryos at E17 (a point in
development close to the time the knockout animals die) and E13 (a point in development
distinct from the time the knockout animals die, yet after hematopoiesis begins).

[211] In SDF-1 binding assays radiolabeled human-SDF-1 binds to E13 fetal

20 liver cells and both SDF and I-TAC (mouse and human proteins) are able to compete with the
radiolabeled tracer for binding. This altered ligand specificity as exemplified by I-TAC
binding to the SDF-1 receptor is a hallmark of the binding phenotype we first correlated with
cancer cells and have now demonstrated to be CCX-CKR2. Furthermore, CCX-CKR2
antagonists are able to compete with SDF-1 binding on E13 fetal liver; however CXCR4

25  antagonists do not.

{212] Later in development, fetal liver cells at E17 express CXCR4, and
these cells respond to SDF-1 by mobilizing intraceltular 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

30 CXCR4however, CCX-CKR2 is expressed early (E11) but not at later 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



normal cells. The CCX-CKR2 receptor is expressed for a period of tinme in
fetal developnment. CCX-CKR2 is expressed on nouse fetal liver by the 11 }'
day of ermvoyoogammsi s (E11), but by E15 it is no | onger pdetuseaoan3{sas
determ ned by radi ol abeled 5 SDFI bisding and |I-TAC di spl acenent) as well
as CCX-CKR2 transcripts detected by Northern analysis.. In_the adult nopuse
i t i sthetdbe gemeehcpding thamalynaptideivithithe eaneparelateshSPE 1t biadingjafiily I8 98t essi on,
thereg\#'4 I4ovver expression in normal brain. Because the exam nation is done
with R& brain honogenates this I ow signal in the radioligand binding
assay is consigapt ExpdrilcatsSded deepthitthanhoCCReCKR2 mcdpit@ danai n
expressi ng CCX-CKR2. 10 12181 To further bol ster the evi qence qf CCX- CKR2' s
rol e pmvidancimulatery signebifsgtPwinedtumes colis iawpor calls Ca WRPEHIUE SHE nhi bi t ed
by. ant agoni zi.ng . j . I -CKR2 expressed
of 2 SN P o BB Ry Sk e (ERTEP R aon O

pr ol i ingyortahfy if fumbricells ar€staksedtofeatvedin aultuie overrght théy eegin trig thdough| |

growt h over tine as caonp to treated controls.. See, Figure 15 [ 219]
o piasts (b gesth BB | Sibb o S mplRegt pioge RiIgRe: P et 116 abisad
sever g $Rn HAGAHHH o Q&n?%a% BRtr e C&INkS1sAMHuSSIDE A0MERTore Bt | on
into a given tissue. In vitro static adhesion assaf/s nodel this event.
Monol @y stiedpopasicisignal. €ladodrivells ate ofeeicharacteszagraswallpthabhaverlosidke Cel | s
expressj.ng CCX-CKR2 are then | abeled with a fluorescent dye for

v ua‘l‘t?lkﬁig%]ﬁ.der\&ﬂéﬂo »CKR2 cells are allowed to adhere to the endothelial
20 surface many nore CCX-CKR2 expressing cells attach to the endotheli al

| ayer than do a CCX-CKR2- cell control. Furthernore, the addition of a
CCX- CKR2 ant agoni st inhibits the adhesion as conpared to a vehicle-treated
cont r Bkample@: Figure 7. [220] In vivo evidence further supports a role for

CCX-CKR2 in tu growth. T rs_form : ells,
whi ch express %&5&@“‘ eé?@ptég%lqoﬁ‘]s%%t Se%ggi&%? g%ﬂ-ﬁ%ﬁ%tghdgﬁé Bﬁﬁ'gg.

Tr eat gRAss&d il 1eSH161 ¢emulihfed BRCCKRK R (1neabisy snowh adilecagplamsecdpaori zed
tumor formation. I'n one such study, | of 17 mce treated with a CCX- CKR2
alt agBRIG&Y). devel oped an encapsul at ed, vascul arized tunmor while 11 of 17
mce in the vehjcle t velaped en ri zed
tumors. These d lg?l]sﬂfb %%%ﬁg:ncg’g%%% ““#é‘?ﬁ%g’?ﬁqﬁéé%%%ga%{%gt eda ability of
a t uneglist AglikfleyedrihiTabe 1aielt eslivah), iashriatyvafsiifitrant c3fcdredliatestep positide s

evi dence that ant a&oni smof CCX-CKR2 is a Lfseful C nc?rrd%gerae%. [ 221] The
ef f ecforerprsssion 6hCEM-GKREO Kk exaitashaosh pagal faqnsgmon) cells didagt exprgst e nodel .
In a ppde b¢ ea Rl\fﬁlb’ i mmunodeficient mce were injected with
a human rrgnﬁl‘r{azr'y‘fe%é?%:bl%gﬁght%mr measurenents were nmade 3 tines a week and
vah unfablr e plotted. Mce that were treated with a CCX- CKR2 ant agoni st
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ex teX-CKR23i 5/ 044792 PCTI US2004/ 034807 SLEAR-LKKZ negauve
human Mammary Carcinoma (MCF-7, MDA MB
361) normal human PBMC
human Glioblastoma (T98G) human T cell leukemia (MOLT4, Jurkat, CEM-NKr)
huran Prostate Carcinoma (LN Cap) unstimulated endothelial cells
human B cell Lymphoma (Raji, IM9) mouse thymus
human Ovarian Carcinoma (HelLa) mouse lung
human Lung Carcinoma
(A549) mouse spleen
mouse Mammary carcimoma (471) mouse heart
mouse Pancreatic Epithelial cells, SV40 transformed (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



reduced tunor volune as conpared to the vehicle control group,
denonstrating that CCX- CKR2 has a role in tunor,growh. See, Figure 8.
Exanpl e 3w6 2p@2R}79Thi s exanpl e denonstrates that CCX- CKRZTpSesmaasotel |
survival by reducing apoptosis. [22351nteractions between chenoki nes and
chenoki ne receptors are typically assessed by neasuring intracellular

cal ci um nobi | i z2t 7orNewedthelossythteax dees appieanse be 2 radefordRX-EBRS ingmpr oduce a

transi ent  cal cium iJi.zation or cause.ce . Qr in response to
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| ncr eRERpARRE SEOR.CRRAG Lypadsdl engohisteialivedy thennddayef s. Furt hermore,

under conditions of |ow serum suppl enentatign of the cul turﬁbrrfegi um (i.e. 1
C
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the supernatant collected fromthese cultures S HU(%E? reater f.or Wr
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fl uor [ | h | o ; ' [ in D).
cox GRESnR Rln iR THE I6A LI Ry AAGIBAR bibaRRBagm Pomvel 1 D
di Hﬂ ecrcglgisteaegﬁl\xggcsﬁ?ﬂqmpnmibmnﬁcellshmtheﬁnain@xpmdsiagmﬂi(]m@m.ed with 7AAD (1
u in or. 15-30 m nutes af roo ure.. FACS anal ysi
r@veal ed nany n{#@] §e l’&bﬁﬁlls@f%}@eé’ enge f’&é%ﬂ%@il{lf@%ﬁeni%@wyls:j-stype
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CCX- GHIRB- tAmgapohisot et EX«FKRA expesied onednyimes) ¢ascinpma by atGXr&aRM: t h
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| dent bhixes ot i 9inke ARViPaRi 19funBBABd Bdriteo1s 6SdesFigares.cel | popul ation, as
denonstrat ed usi ng a%ents known to induce cellul ar apoptosis

. e.g.
cldnpt ot heci n ( ClAY] CCXFRNER20A alsplinilvsddn grbssion: d@uk@%mi%éowgch provi de

I trols in. th . ' LSy \ d
the dBVBGRRER SrPsisS e BRRIER rdfe kb TRb Bt Al B3 38Y o dRnToaSUT €
t r ansfiaé.ant sinolstatic ladhdsideasddB el ttes @reatriMensdlagers ofivasotilameddoftiditd  or

limting (199 serum Both cell types grown in 10% ser showed excel | ent
vi abi ¢allspregiewn o ysugtage. Cealls grarepang 68 X-CRR2aue Fhf&ti?bﬂwﬁ) with pdlugreseFiti n 1%

e AP XIS SIS OBAL Y B it o0 L
20  surface many more CCX-CKR2 expressing cells attach to the endothelial layer than do a
CCX-CKR2- cell control. Furthermore, the addition of a CCX-CKR?2 antagonist inhibits the
adhesion as compared to a vehicle-treated control. See, Figure 7.
[220] In vivo evidence further supports a role for CCX-CKR2 in tumor
growth. Tumors form when human B cell lymphoma cells, which express CCX-CKR2, are
25  injected into immunodeficient mice. Treatment of these mice with CCX-CKR2 antagonists
inhibited vascularized tumor formation. In one such study, 1 of 17 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
30 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



reveal ed this reflected devel opnent of both apopotoic and dead cells.
Interestingly, CCX- CKR2-435s cells grown in 1% serum showed excel | ent

vi abi | i t ywowess/tm2sane 4 day culture period, suggesti RgTIUS20041054807

i ntroduction of CCX-CKR2 into 435s protected these cells from 5 the rapid
cel lul ar apoptosis occurring under conditions of sub-optiml serum

suppl erasiieed user vojuppesgs qogwaradda ther eshigle eoniral grayip: demenstipingthabebid
experi ﬁh%ial%letipefuﬁl ! o G -43?5 transfectant, and in addition a

separate non-cl onal ‘popufation of s 'cells transfected w th CCX- CKR2.
The latter results indicated that the apoptosis-sparing property 10 of the
initial clonal transfectant resulted from CCX- CKR2 expression rather than a
particglar jcaperration of that one transfectant clone. Exanple 4 [227] This
exanpl g‘%%?r&nstrat es that CCX-CKR2 nedi ated phosphorylation 15 of p44/42
MAPK (ERK1 and ERZ]. Tha8hmpiRdefiRhsirsteathati@(SLEKR2qurembtes celh syrvatal by gand
bi ndi n]gﬁdglglgg , b% JTAC or SDFl) does not result in the nobilization of
calciu apePPF3i cal of many chenokine receptors. This pronpted an

eval uation of ot ey3)PahieAklics tetvidtal dhBoRALSNRY ShenloRE e dpord Are
i nvestigation into whether CCX-CR2 activity was nedi ated through ERK
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| i ne expressi e thaé W?S S{[ri nulé]ﬁ%%d. with . itther | TAC Oj}f§DF1
denons tPRCEH tHhat” ogs qoLprofdiles fransican Gt HRBUARII AP PoUF “ERKL and
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Phosphoryl ated ERK1 and ERK2 was detected by Western blot analysis, with
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t he phesphengle) e ré@veryadt live aglkerpitetls afer tHire days Wi mbecldgestenfoe GOXI | abl e
from Cel | Sil\&aal i nﬁ4TechnoI ogi es_of Beverly, . [229] Simlar _experinents
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[ 230] Sinc to ot her enoki ne’ recept ors, ., CXCR3
i n t hetleasnpembtahildslectad dro@XbRe dubtutdsevasasechodreeiHor WT vevass CEEeCKR2t t o

o e R GBS e R ST R« o
15 SOND PR oy s, IR AR 08¢ 50 v
r ecept grovmom dffErentssiring cospirations, hembaykested and incubated with 7AAD (1 ug/ml
20  in DMSO) for 15-30 minutes at room temperature. FACS analysis revealed many more
dead/apoptotic cells (i.e. 7AAD-positive) in wild-type 435s cells versus CCX-CKR2-435s
transfectants.
[224] We have now extended these findings in a series of experiments where
cultured CCX-CKR2-transfectants or untransfected WT cells are co-stained with Annexin
25  which detects only apoptotic cells, and propridium iodide (PT) which detects dead cells but
not apoptotic cells. This approach readily identifies the proportion of apoptotic cells in a cell
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.
30 [225] Using this assay, we measured the development of apoptotic cells over
time of CCX-CKR2-435s transfectants or wild type 435s cells grown either in optimal (10%)

or limiting (1%) serum. Both cell types grown in 10% serum showed excellent viability over

a 4 day culture period. In contrast, WT cells grown in 1% serum showed a dramatic



using cell lines expressing CXCR3 or CXCR4 validated that the antibodies
used in these experinents could bind these receptors. These data thus

i ndi cat e wbabodni4mmeng | i gands such as | TAC or SDFI to ECXASRR4M3$8ES
intracellular signaling via a phosphos¥l ation of ERK, 5 which likely
results in the activation of additional downstream conponents. The finding
that GOXcERinneadilates aftve 3 phddeapy of crliven Ci-steias Wil AmrreiniapdiPEat es t hat

CCX-CR2 i Ssogj at wi.th a_ variet i .olioqi pr use ERK
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super nghppidmeristidnect ed fromw | d-type MDA MB 435s (435s) cells, eval uated
by specific ELI SA assays for the presence.of a Iaége fam | ﬁf'Of secreted

proteins. 435s &4lsl algesuliy wesepiRsd B 2 8RrORA CXRABLIEH, PSINE e SgMSat er
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cells, ‘espe en grokn under limting serumconditions.
| nt er estwhsfedtyd with|CEX€FER 2 aTholagtehmndtstindinateé ot thedippptobis-sparingmopsrtd i n

grow h, vascul ar. renodel i ng an eno j lated to t i genesi s. The
g e HERa A ar Snstsetde s HOBT GOk prenon s p R T
descri bgd:ARAE that 5XaTRhGeBadt2B3L. Thi s exanpl e denonstrates that

si RNA-based I nhibition of CCX- 25 CKR2. [234] W obtai ned SMARTpoolTM si RNA

(Dharmacon) specific for either CXCR4 or CCX-CKR2. SMARTpoolTM siRNA is a
pool of]_E foui Ei fferent si RNA sequences, each targeting a different region
of the ed NRNA. These si RNA pools were tested in HelLa cells. CXCR4

expressi on was agysrRsethidyxahdid@honkiateMint ECX-UKRR @odiafed@Bosphbiyl#tiod0
CCX- CKR2 expression was nmeasured in a binding assay using 1251 -SDF1. CXCR4

i 515 expf 4462 MAPKKERKIandERIR2)a conf or mati on that does not exhi bit

det ect abl e 1251- g, i.ng: f i f
expressi on. CCX- % ém%%%% %%%%%%@@f_ﬁ%@ﬁtn%%gﬁﬂgg%e B énl él cant
(>50% ok BDIF) HoezmodteshR I tHehdbibianidh o calvdninl thad©tANEH oD AknY Zhemokine

PCTI US2004/ 034807 69 CXCR4 SMARTpqol TM si RNA did .not. Simlar results were
obt ai n&eFeRiorh Duspromaptedrovalyationof gther petsntial sigmaling,pathypys Bﬁiudfl}ﬁean

fol I owi Ao Fo oMo SRR XIS WH LactiR Wal HitdidiQ through ERK phosphorylation.
20  Experiments conducted with lysates from a MCF7 cell line expressing CCX-CR2 that was
stimulated with either ITAC or SDF1 demonstrated that there is a ligand-dependent
phosphorylation of ERK1 and ERK2 (sometimes also referred to in the literature as p44/42
MAPK). Phosphorylated ERK1 and ERK2 was detected by Western blot analysis, with
lysates from the MCF7 cell line initially subjected to electrophoresis to separate proteins in
25  the lysate. Phosphorylated ERK1 and ER2 on the electrophoretic gel were detected by
probing with antibodies specific for the phosphorylated form of these proteins. These
antibodies are available from Cell Signaling 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
30 SDFI.
[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



reduce SDF-1 binding when introduced into cells at a concentration as |ow
as 4 nM 5 si RNA #1: GCCGITCCCTTCTCCATTATT si RNA #2: GAGCTCACGTGCAAAGTCATT
si RNA #3:WQRGATIGHKGZTGCCCATGCATT Exanple 7 10 [236] Thi RCEABL@H®34807
denonstrates expression of CCX-CKR2 i#8the brain. [237] CCX-CKR2 is
expressed on a |large nunber of tunmor cell lines, but in few norngl
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ocking with 5% sheep serumfor 1 hour and incubation with 25

1:1000 anti-Di g agifjbogys éxamble sdieaatraes tat EluldNxptesdbn ofSCCKeSKRRr € washed
with TBST, and detected with NBT/BCIP. [238] The results clearly

denons teauses insluetiorgofauprasees rgaulgforPIRIaR2 by neurons within the
cerebel lum hipp and. cor.: re.j L _é}gﬁg_ q |l e
expression in ar ggiiﬂjﬁéast a”ncatc)itne auukg)é??ré-?&ctgI1+€esg%%]hﬁlg§é@{<he ?I%e??éﬁg‘?t er

tracts sighallitg coeitgRapéruants Qonsuded fiem CCCKR2 ransfested MDA IMIB d3eddlls showed
uniformy strongl %;1 positive signal and a

a_  subset of the ule cells in
t hd3i nivedre eomparathin SpemrfanisEpdected SRRV G EDE; QAsliV%‘iéS.S 35 gl ¢ on, the
cortex i . hl i v _ au he
cor t ox VB SBBEY SYASELI BB Bo Bt O LBy SRl bR % i g
The hi pp6s esiBusprebange CCK-CERY @oXucHREbsangially greater qeamtgres od GMASlent at e
gyrus and -3 [ tion, verlyin texi was.als ositive.
[ 239] ﬂﬁ%@ﬁéﬁ@%ﬂﬁg&éﬁ sm TS‘FR w d&?‘?ﬂ‘lf% cf’ﬁ‘?e eﬁ%e[cgi]@r i‘%fe%r%‘f‘@{’iance of
CCX- W'%%ld&ﬂirh{tiﬁg@eﬁlﬂﬁwlﬁiﬁ&gxn%%&iﬂg?y, RAth&X PAAR6S BHvé BednltEporRaits beul ar zone
cells, or 5 glial cells, where astrocytonmas are believed to originate. In

coB0r aghyolvdianariwths vaseuler panasisliog and chemotaxis related to tumorigenesis. They may
also be involved in the apoptosis-sparing phenotype of CCX-CKR2 described above.

Example 6
[233] This example demonstrates that siRNA-based inhibition of CCX-

25 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

30 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



in what appears to be a subset of cerebellar granule cells, the cell type
fromwhich nedul |l obl astomas derive. The expression profile for CCX-CKR2 is
very di f fwoenes/dfas™mn t hat seen for the other SDF-1 recepConsaX@Ri480as
described by others. 10 Exanple 8 [24®] This exanple denonstrates the
efficacy of a CCX-CKRZ2 |igand conpetitor in a nouse xenoqgraft nodel of

| ung c&PGROINAR Papp] | 5i Ae@lﬁléiohgg&mla@ resHis WerrRbignehwih 2934 &-0KRdeat h
in the UszeCt:%g- CKR2 is expressed on lung carcinoma as well as in activated
endot hEFPURT e effects of 15 adnministration of a OCX- CKR2 | i gand
conpetitor, a 70Q23r headditenchutblloivingd XBMNA sa@fubnceswaet earh fbumbtocar ci nonma
was eval uated. [242] In the lung_ carcinoma xenograft study, A549 tunor

f r agmeFRddice SDF-Libirdinewdres mizedusrd sHo rellsat arancsialion ahios ce in nude

m ceg. ' until approximately 150ng in size

(be mgﬁﬁ%%%ﬁg@%%@?éﬁ@&ﬂ%gm mce were 20 enrolled in the study
and tr eilRNERHR: GAGITCAMCCEGERAAAGHATEN with the CCX-CKR2 |igand conpetitor
(25npk; ._se m.ni st i t vehi cl e control. Mel phal an was

i ncl udé’ﬁ%%&ﬁ&%@ﬁb&&%ﬁ‘?&?{%ﬂﬁk/ dose, ip admnistration, Q4Dx3).
Tunmors were neasured twice weekly with a caliper in tw dinensions and
converted to tunor nmass using the fornmula for a prolate ellipsoid (a x

bz/ 2), wher A is the |onger dinension and b is the shorter dinension, 25
and asgﬁfﬁﬁgﬂg@—unit density (1 mB = Ing). Body weights were al so neasur ed
twige weekly t o [256}€ThisfRumpIY@nschshbe 6t e RionC I TEXITKRID $i hg braAdt | t unor
activity was assessed by the delay in tunor growth of the treated group in
conparison to t hd23@hiCe-CRkRhiseapressrdran 2 lgrgsupymbep aBumus echilines, putiai vi ng
the co Lt on .exhibj d..t [ t I:

tr et odg POl iSRG Pl BE B e iR ph O3 B BFRANEL b e BB

si gni f biaalivig hedieetat bri@sellg fopsorantaddprmizserpesed TAVKICKIRLt Torxiend aver age
tunmor vol une. Me] phal an al so . reduced, tunor vaolunme with a 60% reduction in

aver agéheeg RbiervAone! sipdiridigHan spdies reereienfgrmed angere Ci ¢ R egecitic
coppet 'Rk%re 9 altd ﬂhg &%Qri&{ 6f éé}d-@%'i‘se%g%élgﬂ within tﬂsﬁoﬁz{im Bffin Péfné/lg.ﬁ\lﬁc I ght

gain in the conpoun eated ani onsistent wmth that o e
t r eat edolidotel froidndOOA/add1 i8iRe, ROT (ISP 00¢/403 BBA7In PBE ¢v4diphtlai AT, fabowtd s wer e

assessed the fi.n day af, co und treat nent d 49) ce .treated
o Eh ¢ R 3BRRes B g erOE G o § Baesgier Do Qe e i el v
SIal | el 1R ORRIIbACA B s Gl Gl QRGO FR U hyBiftidibh ¥nak el Vi ng

Mel phal'an alSo had significantly smaller tunors than the vehicle treated
gr oup. asd sense riboprobes were prepared by in vitro transcription, respectively, with T7 and SP6

20  RNA Polymerase using DIG cRNA labeling kit (Roche) after linearization. The 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

25  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,

30  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



[245] Al publications and patent applications cited in this specification
are herein incorporated by reference as if each individual publication or
pat ent appbieetidsem™2were specifically and individually ipagiusatea34se7 be

i ncorporated by reference. [246] Although the foregoing invention has been
described in sonme detail by 10 way of il]lustration _and _exanple for

pur pos&howed elearrpasifivestaiiiag r Shakigperampus shpwed grong 1GKR2 sig8#ldAt to one
of ordi RN bR Al : | LS b i on
that  daniogs SFieachd Syt A HbaBhioh 16 bRABMERRCR waShiso RONEW.
departing from t He39piThebe duta psvideesonde inkightapgedogdhepaiemial rél@vandédd | S

CLAIMED |S: 1. A t hod of | ' I, t. that i t - CKR2
L VRS e Botmrhom R i R il M PG e S £ 1
CCX5 CK%; (Iaegg NGHER a8rRQtOREREE B’éiievl&g Fa;er;ﬂ%hag._ flctabarld 4lsahe depRidiomt

| east htical to-an extracel omai n of a "~ CCX- CKR2 pol ypepti de
conpr i i mhaSEPehid tidk 2 sulmset of derdhghengramile célts, CeXxellikRe freroiwhpept | de t hat

bi nds SDF1._or. | - TAC,, wherein the .CCX- | i is.SDF1 | - .TAC, and
sel ect ir?\‘?jlluélﬁ{’]éﬁ@mas fertye- SPESSIQR PFP%%A@@?@ Yo d@feﬁ‘?ﬂt ooy that e
CCX- CKIZe1P Ry YiRERh DA rEée?MCRm,eis%ﬁoﬂUeh% @erd.denti fying an agent that
binds to CCX-CKR2 on a cell. 2. The nethod of claim1l, wherein the cell is

a cancer cell. 3. The method of claim1, further conprising testing the
sel1 Ct%ﬁ agegt for the ability to bind to, or inhibit growmh of, a cell.
4. “The of claim3, wherein the cell is a cancer cell. 5. The nethod

of claim 1, fUFtE[EHO]COITﬁé bxinfifle HOBbhdttds ke SfEcastEd CEYeDKRD digatihe ability
to change cell adhesion to endothelial cells. 6. The nmethod of claim1,
wher ei reonipstitoydme moysq renogtafiapodel D hmepareiensa. 7. The nethod of claim 1,

wherein the agent,i ] . The: ' At he
CCX- CKR2 pol ypept[izégl 6]%1161 rgrailrés?lgog%{% ﬁgh%ggglgg?éﬁ%?g%{%%gé%ﬂ%@g%e?%%. 9.
The nmetCiOR2 6 expréssed dn hinh eteinontd e vElKasGKREL Vatghamdiotieliunie tHetedfebg-of abel ed
and the selecting step conprises nmeasuring_the amount of | abeled (CCX-CKR2
i dand adBuptraon Her oK RB ligand ForeRitgh 3900 ST PoRPotHL i A SHEBHT { he
plural i ¥3br R UhRinoma was evaluated.

[242] In the lung carcinoma xenograft study, A549 tumor fragments (30-

40mg) were implanted into the sub cutaneous space in nude mice. Tumors were permitted to
grow until approximatelyXISOmg in size (between 100 and 200mg) at which point mice were

20  enrolled in the study and treatment began. Mice were treated with the CCX-CKR2 ligand
competitor (25mpk; sc administration, Q1D) or the vehicle control. Melphalan was included
as the positive control (9mpk/dose, ip administration, Q4Dx3). Tumors were measured twice ,
weekly with a caliper in two dimensions and converted to tumor mass using the formula for a
prolate ellipsoid (a x b%/2), where a is the longer dimension and b is the shorter dimension,

25  and assuming unit density (1 mm> = 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

30 significant between these groups and represents a 32% reduction in average tumor volume.
Melphalan also reduced tumor volume with a 60% reduction in average tumor volume.
Additionally, the daily treatment with the competitor was well tolerated in this study as
determined by the weight gain in the compound treated animals consistent with that of

vehicle treated mice.



10. A nethod of conpeting SDF 1 or |-TAC and an agent for binding to a
CCX- CKR2 pol ypeptide, the nmethod conprising contacting a cell with an agent
that spewORbesal4hiv2bi nds to a pol ypepti de conpri si ng SE®CIDSki@4d3480her ei n

t he agent conpetes with SDF-1 or |-TAQ for binding to the CCX- CKR2

pol ypeptide, and wherein the cell expresses a CCX- CKR2 pol ypepti de

conpri sing an ex{4t eMutoaweihtsewercassesgedsm the 596l dasef cempoyns tsgatment

extrac onai n 11. The 0, wherein

t he aggﬁ‘ﬁ' 9$ »ﬁ%%u?%‘éﬁwfgg%gﬁ%§°mf§ut°ﬁ'ﬁ}g¥hé%‘8ma% ‘g%rr%n 10, wherein
t he agenfisticallfSmamdd R@fihose/id thél-aehlaigﬁoﬁfﬁﬂg%h pO Birkillalyhiiés rewei’ngl n the

CCX- CKR2 pol ypeptide is as displayed in I D NO 2. 14. The net hod of

cl ai m Melpheteer alschadsigrifeantlyissaileiumiors @gnﬁ;e\@hloﬂm‘qr%@ﬁ g6HPr i si ng,
confacting a plurality of agents to a pol ypeptide conprising an
exttacellular domain at |east 95%identical to an extracellular domain of a
CCX- CKR2 pol ypept| de conmprising SEQ ID NO 2, . or f the CCX-CKR2
pol ypepti de t hat [24§]1 nddl E[hhfat&nsfncl'}!@enfa%’d’hﬁ?é}‘@éﬂt?fblnéﬁlséﬁﬁﬂgcat“ﬁ’&tar%onpet es

¢ her ol e RbopiTaish 0 Bt o5t Yo b ioR Sl PAeR appficdtion @ITRY
SEQ | DsMﬂcaE@Xnmld@ﬂlmgdlsaﬁdl Gmb@mcorporated by reference.

ATGGATCTGCATCTCTTCGACTACT . WTGCAA GCGAC
TGCATCGT GGTGGACA TCATT

ty of understanding, it will be readi]
TA&TTW?&?%%&%?&% Reesd CIan&;T T ST GAAT AT CCAGGOCAAGACCACA
GGCTAT @Tmm@m&rmmmmwmmm@mmrmmd%

AT CAACET T SRR M S RO M A A CE BPE I SAEEPACTTCACE

AACACC oA GEM LA FMMENE CGTACGCCGT GTCGT CTGCATCCTGGT GTGECTGCTGECCTTCTGOGT G
10

TCTCTGCCTGACACCTACTACCT GAAGACCGT CACGT CTGCGT CCAACAAT GAGACCTACTGCCGGTCCTTCTAC
CCCGAGCACAGCAT CAAGGAGT GECTGATCGECATGGAGCTGGTCTCCGT TGTCTTGEECT TTGCCGT TCCCTTC
TCCATTATCCCTGICTTCTACT TCCT GCTGECCAGAGCCAT CTCGGECGT CCAGT GACCAGGAGAAGCACAGCAGC
CCGAAGATCATCTTCTCCTACGTGGTGGTCTTCCT TGTCTGCT GECTGCCCTACCACGT GECGEGT GCTGCTGGAC




ATCTTCTCCATCCTGCACTACATCCCTTTCACCT GCCGECT GGAGCACGCCCT CTTCACGGECCCTGCATGI CACA
15
CAGT GCCTGT CECTGGT GCACT GCTGCGTCAACCCT GTCCTCTACAGCTTCATCAATCGCAACTACAGGTACGAG

CTGATGAAGGCCTTCATCTTCAAGTACT CGGCCAAAA CACCAAGCTCATCGATGCCTCCAGAGTCTCA
GAGACGCGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA 20 SEQ ID NO 2 CCX-CKR2 ami no acid
sequence

MDLHL FDYSERGNFSEI SVBENSSPE! VVDTVMCPNVPNKSVLLYTLSFI Y1 FI FVI GM ANSVWMAWNI QAKTT
GYDTHCY! LNCAT ADLVWVL 1T PYWWVSLVQHNQAPMGEL TCKVTHLI FSI NLFGSI FFLTCVSVDRYLSI TYFT

S| 1 AVPYEL Lo sesape e VRO AU B B B et

25 QCLSLVH L MKAFI FKYSAKTGLTKL| DASRVSETEYSALEQSTK SEQ | D
NO: 3 CCX- CKR2. 2 codi ng sequence.,. )
ATGGATCTGCACCTCTTCG&%E%%@@%@(B& ﬂﬁéﬁ&%&?@é@ﬁd t? @ polypeptide
GGOCAT GCAACREUNTR ARt tcergdgeellular domain of a

Tmmmmmmemmmm CCX-CKR2
GT CAT CGECAPGATI EEtnbiidsSPEC teGTEKGRdEGINha KEEACER A MgAd is SDF1 or I-
CCACAGGCT ARG GACGCACT GCTACAT CTTGAACCT GGCCATTGCCGACCTGTG
GGTTGTCCTCACCATCCCAGT CTGGGTGGTCAGT CTCGTGCAGCACAACCAGTGG 35

CCCATGGECGAGCTCACGT Qi@e% % &ﬁﬂ'éfél' sNAHOCRACARSDII  Tror binding to the
TCAC‘_?:?AB\CAU@_)T@EF GGAA aihnabiag CCI%EHC%%%M that binds to
ATCCTGGT CTGCGTGTCTCTGOCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGT TCTA G 40

1.
CACAGCATCAAGGAGT %@W eeree
TTGOCGTTCCCTTCTCCATTA TCTA GCTGGCCAGA
TCGGOGT CCAGT GACCA @%&M&?@P’F@T‘%A@mg the selected
GTGGTGGTCF&@@’&TGIFCT@@V Additpibenaticelrect-GCTGGACA

TCTTCTCCATCCTGCACTACATCCCT TTCACCT GCCGECTGGAGCACGCCCTCTTC 45
ACGGCCCT GCATGT CACACAGT CCThGhethol LT iamACTABTEaGROANCTTacer cell.
TCCTCTACAGCTTCATCAATCGCAACT ACAGGT ACGAGCTGATGAAGGCCTTCAT

CTTCAAGT ACT CGCCCAAABCAGEBAY oo ABCTR (oA T JuAhéXdompeibimd@atng the selected
TCGGAGA ASrTt T AAMGENSING ExoWRIigRRR4.044792 PCTI US2004/ 034807 -
2/4 SEQ I D NO 4 CCX-CKR2.2 am no acid sequence MDLHLFDYAEPGNFSDI SWPCNSSDCI V

VDTVMCPNVPNKSVLLYTL g Y1 rh EMlefd¥ld of claim 1, wherein the agent is less than 1,500
daltons.

7. The method of claim 1, wherein the agent is an antibody.

8. The method of claim 1, wherein the CCX-CKR2 polypeptide
comprises the sequence displayed in SEQ ID NO:2.

9. The method of claim 1, wherein the CCX-CKR2 ligand is
detectably-labeled and the selecting step comprises measuring the amount of labeled
CCX-CKR?2 ligand bound to the polypeptide in the presence of at least one of the
plurality of agents.

10. A method of competing SDF1 or I-TAC and an agent for binding
to a CCX-CKR2 polypeptide, the method comprising contacting a cell with an agent that
specifically binds to a polypeptide comprising SEQ ID NO:2, wherein the agent
competes with SDF-1 or I-TAC for binding to the CCX-CKR2 polypeptide, and wherein
the cell expresses a CCX-CKR?2 polypeptide comprising an extracellular domain at least
95% identical to an extracellular domain of SEQ ID NO:2.

11.  The method of claim 10, wherein the agent is less than 1,500
daltons.

12. The method of claim 10, wherein the agent is an antibody.



TANS V V V WV N QAKTTGYDTHCYI LNLAI ADLW YV V LTIP V WV V SLV QHNQ WPMGEEL
TCKVTHLI FSI NLFSG FFLTCVBVDRYLSI TYFTNTPSSRKKWRRV VCI LV WLLAFC 5
VSLPDTYYLKTVTSASNNETYCRSFYPEHSI KEW.I GVELVSVWLGFAVPFSI | AVFYF  LLARAI SAS
SDQEKHSSRKI | FSYV V VFLVCW.PYHVAVLLDI FS}.LHYI PFTCRLEHAL
FTALHVTQCLSLVHCCVNPVLYSFI NRNYRYELMKAFI FKYSAKTGLTKLI DASRVSE TEYSALEQNAK 10
SEQ ID NO 5 CCX-CKR2. 3 codi ng sequence

ATGGATCTGCATCTCTTCG%:TA (A REOERNRN. WhEFSHRERTSABKIR 2 polypeptid
T GG A TR T COCAACA 12 Polypeptide is as
WW @CGCTCTCCTTCATTTACATTTTCATCTTC 15
O CATOOGOATGATT AT
CCACAGGCTAT C&A@%@é%‘?%%ﬁe%@%é%mﬁed bya

GGTTGTCCT &R ET GEGTGGTCAGT CTCGT GCAGCACAACCAGT GG
CCCATGGGECGAGCT CACGT GCAAAGT CACACACCTCATCTTCTCCATCAACCTCT
TCGGCAGCATTTTCT TCCTEMUSHOZA POty pEarottet AcPentBeATORGsng @n

TACTTCA eanainidaTictTaceaaraidadonan of a CCX-CKR2
AT CCT GGTGPalppdpide caaprisiay SEQNBNIDOT COCTGANMECT AE TAOGTRERY polypeptide that
GACCGT CACGHd$ SOBET GEMIBAA BEAGACCT ACT GCCGGT CCTTCTACCCCGAG
CACAGCATCAAGGAGT GGCTGATCGRCATGGAGCTGGTCTCCGT TGTCTTGRGECT

TTGCCGI TCCCTTCT CCAT i oA e T%W%m%wTﬁr%dmg to the

TCGGCGTCCA RO ARAGL ‘t_‘t'.ﬂ,_‘f ATCATCTTCTCCTAC

v GGCGGTGCTGCTGGACAT
CTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGECTGGAGCACGCCCTCTTCA

CGGCCCTGCATGT CACACAGT GCCTGT CECTGGT GCACTGCTGCGTCAACCCTGT
CCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCATC 30

TTCAAGTACT CGGCCAAAACAGGGCT CACCAAGCT CATCGATGCCTCCAGAGTCT
CAGAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA SEQ ID NO 6 CCX-CKR2.3 ami no acid
sequence NMDLHLFDYSEPGNFSDI SWPCNSSDCI V' VDTVMCPNMPNKSVLLYTLSFI YI FI FVI GM 35
| ANS V V V WVN QAKTTGYD THCYI LNLAI ADLW YV VLTIP V WV V SLVQHNQW PMGEL
TCKVTHLI FSI NLFGSI FFLTCVS VDRYLSI TYFTNTPSSRKKWRRV VCI LV W.LAFC
VSLPDTYYLKTVTSASNNETYCRSFYPEHSI | CEWL.I GVELV S V VLGFAVPFSI VAVFY

FLLARAI SASSDQEKHSSRKI | FSYW VFLVCW.PYHVAVLLDI FSI LHYI PFTCRLEHA
LFTALHVTQCLSLVHCCVNP VLYSF] NRNYRYELMKAFI FKYSAKTGLTKLI DASRV S 40
ETEYSALEQSTK




SEQ I D NO 7 CCX-CKR2.4 codi ng sequence

ATGGATCTGCATCTCTTCGACTACT CAGAGCCAGGGAACTTCTCGGACATCAGCT 45

GGCCAT GCARCAGBAGLEACT GCAT CGT GGT GGACACGGT GATGTGTCCCAACA  PCT/US2004/034807
TGCCCAACAAAAGCGT CCTGCTCTACACGCTCTCCTTGATTTACATTTTCATCTTC
GTCATCGGCATGATTGCCAACT CCGT GGT GGT CTGGGT GAATATCCAGGCCAAGA
CCACAGGCTATGACACGCACT GCTACAT CTSRQAWBN EEAISA EXGCCGACCTGTG WO 2005/ 044792
PCTI US2004/ 034807 3/ 4

GGITGT defézhicd CGT GCAGCACAACCAGT GG
W GCTCACGT GCAAAGT CXKC%ICACCT CATCTTCTCCATCAACCTCT

TCGGCA %_&@@gﬁ%@g%ﬁgmmméﬁ%fﬁé@mcmcmCAGCGAC
Al (daid At ACEERGIHEECHTGEECr A ACGCTCTCCTTCATT

ATCCT Gﬁ@&@@@;@@?&@@ﬂ@m@:ﬂ@@eﬁ@a@@@merrm@wcmeccmmcmw
GACCGT GACR I CIGLBT SEAACAATACACCTACTGATHEEFCETI ST ACEIGTALCY CACCATCCCAGTCTGE
CACAGCATGAAGEAGTORE PGAR CBGCAT (TN CLRGSE T CRCCEI A T e FPRBGREACACACCTCATCTTCTCC

TTGCCGFTRaCT TOTCEATNGS R GTET e A E\ ATCACCTACTTCACC
EPASEACEEGANGRSAR T : TGGCCTTCTGCGTG

-Cr;T T-‘sw %@r s % GCCGGTCCTTCTAC
TCTTCT GAGEACAGIAT Jieuxe 4(“1}14 ' ;%& CTTTGCCETTCCCTTC
) M L&A aAGE ATk drtat dacacaracacaceace

A ke o oAETE T E e X ST CARK XA T ErGECGETECTGCTGEAC

TCCTCT&%@EE%WM@B&@?@EW@@KW CREATCGECCCTGCATGTCACA
CTTSCAAGEAfSHCTE AAdY T CCARGTACAGGTACGAG
T%@%MWWTWWTS@WNQWGWWA@%%O

aci d sEgeAIRSaCNVOIELFIOVSEFRGASEFCCAIRENSADC] V' VDTVMCPNVPNKSVLLYTLSFI Y1 FI FVI GV
I ANS V V V W VNI QAKTTGYDTHCYI LNLAI ADLWV V LTIP V WV V SLV QHNQWPMGEL 20
TCKVTHLI FSI NLFGSI FEL TC\VSVDRYL SI TYFTNTPSSRKKMVRRVWCI LVW.LAFC
VSEPDTPRAMRANEK YPEIIACIERRAVREGRL VSV VL GFAVPFSI | AVFYF

LLARA SASSDQEKHSSRKI | FSI' V V VFLVC W.PYHVAVLLDI FSI LHYI PFTCRLEHAL

FTAL WELWWMWFNWWWWWKT@FF VT€W§ TK 25
SEQ | Dg?qwj}gzyé@@ww\gfggamr g@i QUP K EL'I‘CKVTHLIFSINLFGSIFFLTCMSVDRY SIT

NNET WIGMELVSWLGFAVPF
PYE PFTCRLEHALFTALHVT
EQSTK

ATGGATCTGCACCTCTTCGACTACGCCGAGCCAGGCAACTTCTCGGACATCAGCT
30 GGCCATGCAACAGCAGCGACTGCATCGTGGTGGACACGGTGATGTGTCCCAACA
TGCCCAACAAAAGCGTCCTGCTCTACACGCTCTCCTTCATTTACATTTTCATCTTC
GTCATCGGCATGATTGCCAACTCCGTGGTGGTCTGGGTGAATATCCAGGCCAAGA
CCACAGGCTATGACACGCACTGCTACATCTTGAACCTGGCCATTGCCGACCTGTG
GGTTGTCCTCACCATCCCAGTCTGGGTGGTCAGTCTCGTGCAGCACAACCAGTGG
35 CCCATGGGCGAGCTCACGTGCAAAGTCACACACCTCATCTTCTCCATCAACCTCT
TCAGCGGCATTTTCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC
TACTTCACCAACACCCCCAGCAGCAGGAAGAAGATGGTACGCCGTGTCGTCTGC
ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGTCCAACAATGAGACCTACTGCCGGTCCTTCTACCCCGAG
40 CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TTGCCGTTCCCTTCTCCATTATCGCTGTCTTCTACTTCCTGCTGGCCAGAGCCATC
TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC
GTGGTGGTCTTCCTTGTCTGCTGGCTGCCCTACCACGTGGCGGTGCTGCTGGACA
TCTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGGCTGGAGCACGCCCTCTTC
45 ACGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTG
TCCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCAT
CTTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTG
TCGGAGACGGAGTACTCCGCCTTGGAGCAAAACGCCAAGTGA

SEQ ID NO:3 CCX-CKR2.2 coding sequence



30 TGCCCAACAAAAGCGTCCTGCTCTACACCCTCTCCTTCATTTACATTTTCATCTTC
GICATCGGECATGATTGCCAACT CCGT GGTGGT CTGEGT GAATATCCAGGCCAAGA
CCACAGCCWOGAHBATEGACT GCTACATCTTGAACCT GECCAT TGCCGACCT GT GPCT/US2004/034807
GGT TGTCCTCACCAT CCCAGT CTGGGT GGTCAGT CT GBI GCAGCACAACCAGT GG
CCCATGGGCGAGCT CACGT GCAAAGT CACACACCTCATCTTCTCCATCAACCTCT 35

TAKATHNOUCERTERETLA @AECGCTACCTCTCCATCACC
TACTT CACCCCCAGCAGCAGGAAGAAGAT GGTACGCCGT GTCGTCTGC

CA 1 \ : FIYIFIFVIGM
CACACEATEXAC ‘ ARG T QENQWPMGEL
TTGCECRMAGERFOREATS ERY HCILVWLLAFC
TOGCESTRRABTAACEXECASNANEINCEREK FSHAVFYF

GT GAIGARATS S DORKHS RIS SO ECK OO LRI BN OGP S EREATPFTCRLEHAL
CTTOFCAARSCECAS TREETOOM ¥ LEACTYRSGECE HAGTACEY S A T GEAKLIDASRVSE
CGCCEEVERAREITARACAGT GCCTGT CGCT GGT GCACT GCTGCGT CAACCCTGT 45

CCTCTACAGCT TCATCAATCGCAACT ACAGGT ACGAGCT GATGAAGGCCTTCATC

ol g?@@éw WCATCGATGCCT CCAGAGTCT
&% ACTCCGCCT TGGAGCAGAGCACCAAATGA WD 2005/ 044792 PCTI US2004/ 034807
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CCCATGGGCGAGCTCACGTGCAAAGTCACACACCTCATCTTCTCCATCAACCTCT

TCGGCAGCATTTTCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC
20 TACTTCACCAACACCCCCAGCAGCAGGAAGAAGATGGTACGCCGTGTCGTCTGC
ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGTCCAACAATGAGACCTACTGCCGGTCCTTCTACCCCGAG
CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TTGCCGTTCCCTTCTCCATTGTCGCTGTCTTCTACTTCCTGCTGGCCAGAGCCATC
25 TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC
GTGGTGGTCTTCCTTGTCTGCTGGTTGCCCTACCACGTGGCGGTGCTGCTGGACAT
CTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGGCTGGAGCACGCCCTCTTCA
CGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTGT
CCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCATC
30 TTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTCT
CAGAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA

SEQ ID NO:6 CCX-CKR2.3 amino acid sequence

MDLHLFDYSEPGNFSDISWPCNSSDCIVVDTVMCPNMPNKSVLLYTLSFIYIFIFVIGM
35 IANSVVVWVNIQAKTTGYDTHCYILNLAIADLWVVLTIPVWVVSLVQHNQWPMGEL

TCKVTHLIFSINLFGSIFFLTCMSVDRYLSITYFTNTPSSRKKMVRRVVCILVWLLAFC

VSLPDTYYLKTVTSASNNETYCRSFYPEHSIKEWLIGMELVSVVLGFAVPFSIVAVFY

FLLARAISASSDQEKHSSRKIIFSYVVVFLVCWLPYHVAVLLDIFSILHYIPFTCRLEHA

LFTALHVTQCLSLVHCCVNPVLY SFINRNYRYELMKAFIFKYSAKTGLTKLIDASRVS
40 ETEYSALEQSTK

SEQ ID NO:7 CCX-CKR2.4 coding sequence

ATGGATCTGCATCTCTTCGACTACTCAGAGCCAGGGAACTTCTCGGACATCAGCT
45 GGCCATGCAACAGCAGCGACTGCATCGTGGTGGACACGGTGATGTGTCCCAACA
TGCCCAACAAAAGCGTCCTGCTCTACACGCTCTCCTTCATTTACATTTTCATCTTC
GTCATCGGCATGATTGCCAACTCCGTGGTGGTCTGGGTGAATATCCAGGCCAAGA
CCACAGGCTATGACACGCACTGCTACATCTTGAACCTGGCCATTGCCGACCTGTG
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" GGTTGTCCTCACCATCCCAGTCTGGGTGGTCAGTCTCGTGCAGCACAACCAGTGG

CCCATGGGCGAGCTCACGTGCAAAGTCACACACCTCATCTTCTCCATCAACCTCT
TCGGCAGCATTTTCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC
TACTTCACCAACACCCCCAGCAGCAGGAAGAAGATGGTACGCCGTGTCGTCTGC
ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGTCCAACAATGAGACCTACTGCCGGTCCTTCTACCCCGAG
CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TTGCCGTTCCCTTCTCCATTATCGCTGTCTTCTACTTCCTGCTGGCCAGAGCCATC
TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC
GTGGTGGTCTTCCTTGTCTGCTGGCTGCCCTACCACGTGGCGGTGCTGCTGGACA
TCTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGGCTGGAGCACGCCCTCTTC
ACGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTG
TCCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCAT
CTTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTC
TCAGAGACGGAGTACTCTGCCTTGGAGCAGAGCACCAAATGA

SEQ ID NO:8 CCX-CKR2.4 amino acid sequence

MDLHLFDYSEPGNFSDISWPCNSSDCIVVDTVMCPNMPNKSVLLY TLSFIYIFIFVIGM
IANSVVVWVNIQAKTTGYDTHCYILNLAIADLWVVLTIPVWVVSLVQHNQWPMGEL
TCKVTHLIFSINLFGSIFFLTCMSVDRYLSITYFTNTPSSRKKMVRRVVCILVWLLAFC
VSLPDTYYLKTVTSASNNETYCRSFYPEHSIKEWLIGMELVSVVLGFAVPFSITIAVFYF
LLARAISASSDQEKHSSRKIIFSYVVVFLVCWLPYHVAVLLDIFSILHYIPFTCRLEHAL
FTALHVTQCLSLVHCCVNPVLYSFINRNYRYELMKAFIFKYSAKTGLTKLIDASRVSE
TEYSALEQSTK

SEQ ID NO:9 CCX-CKR2.5 coding sequence

ATGGATCTGCATCTCTTCGACTACTCAGAGCCAGGGAACTTCTCGGACATCAGCT
GGCCGTGCAACAGCAGCGACTGCATCGTGGTGGACACGGTGATGTGTCCCAACA
TGCCCAACAAAAGCGTCCTGCTCTACACGCTCTCCTITCATTITACATTTTCATCTTC
GTCATCGGCATGATTGCCAACTCCGTGGTGGTCTGGGTGAATATCCAGGCCAAGA
CCACAGGCTATGACACGCACTGCTACATCTTGAACCTGGCCATTGCCGACCTGTG
GGTTGTCCTCACCATCCCAGTCTGGGTGGTCAGTCTCGTGCAGCACAACCAGTGG
CCCATGGGCGAGCTCACGTGCAAAGTCACACACCTCATCTTCTCCATCAACCTCT
TCAGCAGCATTTTCTTCCTCACGTGCATGAGCGTGGACCGCTACCTCTCCATCACC
TACTTCACCAACACCCCCAGCAGCAGGAAGAAGATGGTACGCCGTGTCGTCTGC
ATCCTGGTGTGGCTGCTGGCCTTCTGCGTGTCTCTGCCTGACACCTACTACCTGAA
GACCGTCACGTCTGCGTCCAACAATGAGACCTACTGCCGGTCCTTCTACCCCGAG
CACAGCATCAAGGAGTGGCTGATCGGCATGGAGCTGGTCTCCGTTGTCTTGGGCT
TTGCCGTTCCCTTCTCCATTATCGCTGTCTTCTACTTCCTGCTGGCCAGAGCCATC
TCGGCGTCCAGTGACCAGGAGAAGCACAGCAGCCGGAAGATCATCTTCTCCTAC
GTGGTGGTCTTCCTTGTCTGCTGGTTGCCCTACCACGTGGCGGTGCTGCTGGACAT
CTTCTCCATCCTGCACTACATCCCTTTCACCTGCCGGCTGGAGCACGCCCTCTTCA
CGGCCCTGCATGTCACACAGTGCCTGTCGCTGGTGCACTGCTGCGTCAACCCTGT
CCTCTACAGCTTCATCAATCGCAACTACAGGTACGAGCTGATGAAGGCCTTCATC
TTCAAGTACTCGGCCAAAACAGGGCTCACCAAGCTCATCGATGCCTCCAGAGTCT
CAGAGACGGAGTACTCCGCCTTGGAGCAGAGCACCAAATGA
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SEQ ID NO:10 CCX-CKR2.5 amino acid sequence

MDLHLFDYSEPGNFSDISWPCNSSDCIVVDTVMCPNMPNKSVLLYTLSFIYIFIFVIGM
TANSVVVWVNIQAKTTGYDTHCYILNLAIADLWVVLTIPVWVVSLVQHNQWPMGEL
TCKVTHLIFSINLFSSIFFLTCMSVDRYLSITYFTNTPSSRKKMVRRVVCILVWLLAFC
VSLPDTYYLKTVTSASNNETYCRSFYPEHSIKEWLIGMELVSVVLGFAVPFSIIAVFYF
LLARAISASSDQEKHSSRKHIFSYVVVFLVCWLPYHVAVLLDIFSILHYIPFTCRLEHAL
FTALHVTQCLSLVHCCVNPVLYSFINRNYRYELMKAFIFKYSAKTGLTKLIDASRVSE
TEYSALEQSTK
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