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WD 2008/ 048519 PCT/ US2007/ 021927 ANTI BODI ES THAT BI ND

CXCR7 EPI TOPES CROSS- REFERENCE TO RELATED PATENT
WERWRIGATY ONS 100011 The present applicati on BCHURB07/021927

benefit of priority to U S. Provisional Patent 5

Application No. 60/852,745, filed October 18, 2006,

which is incorporated by reference. BACKGROUND OF THE

I NVENTI ON 100021 Chenoki nes constitute a famly of

smal | cytokines that are, inter alia, produced in

i nf | ammat ANTABO DEES FHAT BIND/CXCRT HRTEOPES

activation and proliferation (Baggiolini, M 10 et

al ., Adv. Imunol. 55: 97-179 (1994); Springer, T. A,

Annu. Rev. Physiol. 57: 827-872151995 : and Schall, T.

J. and %OQS-I%%E@EEN@@WQ REGATED RN T ASPLECATIONS

9 ki - inLel:y:

00 E s PG Sy GAREE b AR S P itigmal Paten
Applicacdn Not 6@/1852 145 filetiOblobead! & eDO& )whichislitebirpgrated by reference.

| eukocytes such as neutrophils, nonocytes,

macr ophages, eosinophils, basophils, mast cells, and

| ynphocytes, including T cells and B 15 cells. In

addition to stinulatin h Xj.S. Oother changes can
be sel ectively ﬂ%@égéﬁgH§NEgﬁé HﬁgENHTQE%ponsive
P . Iy . sl b . . '
IOOr@lﬂs eghfﬁagﬁgg&%}%ﬂ cent ?“z’?%ﬁ Sg’%l“i CR? rac eItF‘Jﬂlagéf] %#trgﬂ%eha’ produced in
inflamin@itiomand negu{dbaRukocyty @oniitenedX @cytav®nand ippdldgration (Baggiolini, M.
pregul ation, formation of bioactive |lipids (e.qg.
et qﬂeddbtfm"@weg SRE §Z(E?%Qs9.96}a SBFingsft bk ndgrdhey- 9’hyswf- 57: 827-872
. DSt . . L )
R L A o e T gl
Chehelipés are sapbke darleytitdly gglacing oherhbtaxis off tenfiorhed flements of the

r nse, c ing infla tory nedi atqor rel easg,
blopf, itberahinsred o aubéiel Bl it rinleplp s duchops RevirapSp mogpeytes,

i ' 10 : g e '
b g AP AT ol FSTRHAIES s
cell$i dn addjudrs toedtinbyfatingechamotn e ntbat clehgeshanfbiersstectivaby ofduced by
hfo r_conserved c gteige.resLdues, ich are .either,
Chegi IS P SBYPSOYFCeliv P VIBE GPANEES i CodhPs, DBRFHALE in the
con%@'f_trahon|df‘iﬁraclaﬁ’ulgpﬁreé\éa@iur%%fs':(@azﬁ%aﬂlﬁe e%c%is %n

GROG, GROy, NAP-2, NAP-4, 1-TAC) or are adj] acent
upregaltgere forfragion of DCactheriiphdness. Newkoltrienes VeRpregsin of cytokines, and

RANTE -1, -2, -3, 1-309). st ., CX .
res DI s a0 8 e e T R S g Thus,the
chM&i%%@W@%KE@@§ of Rt @Ml dreMkioRy Rshdrse DausiRg ftRhfhatory mediator
factor 4 (PF4), and neutrophil-activating peptide 2
relqasyrhemotars and gk wanasgientoattes elonfention emdilanmatianor s of
neutrophils. The CXC chenoki nes designated MG 1 WO
[0088P 8/TOSRbnRGES M&%@&&Q@@,i&%& n4tB®P BOR K TCaridN T €BémRhnes, are

~gamma interferon) and JP- interferon-y inducible '
distoeuishgd by shermngement Qfdhe fissttver pyfoateanservied cysielne rasiglues, which

arecé%gfr:rro stega)l(riafcéd%fy o%gaim\l/r% z?ch aesri1i1 % éalllen?(lk?geds §L¥1~“JP,hl‘i9¥,t1$§ro, MIG,
PF4, ENA-78, GCP-2, GROa, GROB, GROy, NAP-2, NAP-4, I-TAC) or are adjacent
residues (as in CC chemokines MIP-1a, MIP-1B, RANTES, MCP-1, MCP-2, MCP-3, 1-309).
Most CXC chemokines attract neutrophil leukocytes. For example, the CXC chemokines
interleukin 8>(IL-8), platelet factor 4 (PF4), and neutrophil-activating peptide 2 (NAP-2) are

potent chemoattractants and activators of neutrophils. The CXC chemokines designated MIG
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chenoki nes are generally | ess selective and can
attract a variety of |eukocyte cell types, including
wWOorRowsoysses, eosi nophils, basophils, T |ynphocyP€&FpS2007/021927
granul ocytes and natural killer 5 cells. CC chenokines
(m(g@dmleeigdlh.:@dbm gamnmdyteefeumeamd H10 ¢inerfet@i-pmdieiBle 10 kDa protein)
& é@ an - RANTES (Regul ated on
are RAtticy Rty &ﬁ“ve}\l&rlﬂ‘é\‘rc"’lg @?H&Oéas"é%%lf agﬂaatgé emh@&ﬂ blogddymphecytes. CC
R R RPN A SRk H Rt e Mralt DA br e d Mt Fpes,

mcthng”adJIt(rCatc's,&lmBmophndk hadophidd, Arlgmphodydes0 gish 8 cPtes and natural killer
appear to be chenpattractants

o el S
o Bise P QB G TIRGEC AHEOMETCRIOHOR HBdMAGT-1, MCP-2
andtM(‘}PughRA ngie%ufa%tonbﬁétmg%ﬁ NG ﬁgggggsé&/ arflf Secreted), and

seven transne ne spanni ng protein

the necegphogesinflvnnpityry pRoteils | oRhan FERMIP- IBeand M5I?n1 pRavkMeen
(2000) % This famly of G protein coupled receptors
Cha&"&FﬁS'rZF é%°}§m03ﬁ§6@t3§¥50@6 aéﬁvatorﬁpégmpcﬁesmlmhocytes but do not

app@5ﬂ£%‘e%ﬁe@ﬁﬁﬂgabﬁk ?cg n%St:fm;ﬂ] l;)r ansmenbr ane- spanni ng

I ons ors e coupled to G proteins,
|ch are heterotrlnerlc regulatory protei ns capabl e

10094) £ GanddiXg champokines asb traughygcenters shat belang tue supsnfamily of

sev%ﬁ g ssmet rg?x%:fsr ﬁlﬁﬂ%@eﬁpteFrpgouﬁ)eegf% 5 tors)(lxal&?q}y ghM ,|§/1armacol Rev.

52: tAte ik {2000)) e Taptfamily Bl G-protein td’lliﬂ?@ﬁ’@ 15 Yobrifes a large group of
protein coupling. For jnstance the fy receptor

int 8N PEHBRTHRHPING Sévﬁnrté@smm@mn@épa@mgsreslons The

[ whi ch
rec ﬁglg\fl'aggﬁ Icgtﬁ q&;g ;ggtgﬁ-)e H al:e l?eg%%&rrﬁenc rﬁ%umgf%%gré)tems capable
of Himdng GA@ arldmadlzatrlgrsygrﬁhtrnﬁsdﬁmtfrorﬁ Qouﬁ;ﬂ&ﬁﬁﬂceﬁ@ﬁef(ﬂekﬂmple by
nd chenpki ne recept.or

aki.ng, ..che ne 3
the PFP@@F%‘?& pigRLags Hli“ Pediptors hdshienally ghemeking scepines may act
ind&JeaaRIly 'Tﬁ"(? gh @S*TﬂmgyF&h RN bﬁffg r%c%gﬁbr I%Q ressed

conversely henD I ne rece eract
predeminastéver mid htdsmmmﬂds Mespriofapusl &]ﬁhﬁ)kﬁfeﬂnﬁﬂiﬁg’ r&@8POE Which is
blOf hennking%m%eptor si.gnaling. and selectivity for
ey LRS! as Hi FFaoViresieBekings fiemeths cseelatoppenvironment.
exanpl e, there are a nunber of orphan receptors for
[00(233 V\ﬁmdralhosrfeakﬁog; adwemolsclhed chgnekinoteskpytod@tatdtione tend to be

t hou earlier thought to be a
pro?iésgg?ﬂsdp tlra(es nq,%a%thw Qany, %e"ﬁg‘ﬁq rgeentess ;a]]d conversely a
&n@@t:lhémdk@r@c%&éﬁ(o%ﬁ iReLRt whRBSHA ﬁgnglg gi an or phan

receptor because its endogenous |1 gan S not been

fied. S kK et al
100107 Shers 6 rmay oG cnegg e resbisicigpal m e s or ligands
hataerEXSI
e i 1. A Dalcror B e A0S PATSEO ATy gocptors for

whipdy pe funcipp hachach previesly da¢rgossd RDC 1ot emmﬁaahwgm earlier

thougén/{ goftge)en% 1ée%|epnt8{ ﬁ)p vggog% jve Cig{egtrin%é p vy Oc%g%}?b Hgtglllécently has been
confIdreUG2BOM Oph2rece R lEéiaﬁéWoQﬁoIHﬁgdn%Mbmen identified.
See, e.g., Cook et al., FEBS Letts. 300(2):149-152 (1992).

[0007] Recently, RDCI, renamed as CXCR7, was determined to bind to both chemokines
SDF-1 and I-TAC. See, e.g., PCT/US04/34807 and U.S. Patent Application Nos. 10/698,541,
10/912,638 and 11/050,345, each of which are incorporated by reference in their entirety.



10

15

20

25

10008] The present invention provides antibodies that
bind to epitopes of CXCR7. In sonme enbodinents, the

WO poosfotssen provi des an anti body that binds to:P&I/ES2007/021927
pol ypepti de consisting of FSDISWPC (SEQ ID NO] 2); or
a pol ypeptide consisting of SWPCNSSDCl VW (SEQ | D NO
15); or other 7,

some enbodi nents, H%ﬁgh@gE§39ﬁﬁgﬂfﬁﬁitﬁﬁﬂgﬂgrei”- I'n

[0008f eThabtesentaM@ntioh Breaiee aBHRAIMTRA N {DitoPELIOAR7. In some
i s.a nonocl onal antibody. In sone enbodi nents, the

embgimgpigythe nventiemprionides art antehetdy et pinds o:s ome
enbodi ments, the antibody binds to the pol ypeptide

conshagbiypaptife conSRi/AGIHEQ PO IBAO:1b) Fone
enbod?rrey?tgg, etclge ant1 body bi nds(?%t hg\)%oll gl/’p?gpti de

consi St 2CNSS i sone
crbot Pahle e SN hSRR B it a1

bi ndi ng to CXCR7. 100091 The present invention also
pr ovPEECXEEy Tneslepes asalesarihepdsicin.ons conprising a 15
phar maceutical |l y acceptabl e exci pi ent and an anti body

In sohetentioditBerttq th@aridoyp &inkde te sk ahblBtabRfl. MSBMeWRbodiments, the
or a pol ypeptide consisting of

(SEQ ID NO 12); or
an“%vggmssmwr%aémhogym Sops) embgdimgrthethe @xtirRAyapk hopesized

. - o] igents. th ti bod
8308 RECRRSAMEN e 10 ST BIREL R PnehiG ERhARgY
FSISIW POYFEQI DN OUITRN 17 kh ¢ bdiints,| the BRIBDA9 R IIBI Sblypeptide

the antjbody binds to the ﬁ\\oolggeptide consi sting of
conpSFRENFEN SRS INGY (S5 [PAG b T e embadizentshtbe antibody

' i . epti de consi sting of

Con@%&@?ﬂe\}n@g%(a]@wgg) 100101 The present

@ﬁvegéion al so provides net hods of detecting a cell
1000445 LB Presentiryrntion #se proivisies gharanaceutiegl eompasitinpaeomprising a
hafiRQdi; - I tacting the 25
PR R R et B R S R BN 0t g e

presence of the antibody, wherein the antibody binds

to: %P%‘éfP%lé’ﬁtcPa%stMiFéﬂlﬁ&/P& (SESHIBNWEE 12580 | D NO |

2); or a polypeptide consisting of SWPCNSSDCI W ( SEQ

| D NOpdlypgptidercongsting FGOBPONSSDE 1 PETSBERID KO PDO&7

ot her CXCR7 epitopes as described herein. 100111 The

Pr esefer CRERMpRBp &l 3 AeRBY¥ H63iH OF treating,
preventing or ane?loratlng a disease, the nethod

rhSin di ni stering an antipody to an individua
In R Pk i Mo Bk P ol Pty o Prsns spbodiments, e
antibody is a humanized antibody. In some embodiments, the antibody binds to the
polypeptide consisting of FSDISWPC (SEQ ID NO:12). In some embodiments, the antibody
binds to the polypeptide consisting of SWPCNSSDCIVV (SEQ ID NO:15).

[0010] The present invention also provides methods of detecting a cell expressing CXCR7
in a biological sample. In some embodiments, the methods comprise contacting the
biological sample with an antibody and detecting the presence of the antibody, wherein the

antibody binds to:
a polypeptide consisting of FSDISWPC (SEQ ID NO:12); or

a polypeptide consisting of SWPCNSSDCIVV (SEQ ID NO:15); or
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5 a pol ypeptide consisting of FSDI SWPC (SEQ | D NG 12);

or a pol ypeptide consisting of SWPCNSSDCI W (SEQ I D
wOen0sEs19 or ot her CXCR7 epitopes as descri beRChEsmoN021927

100121 The present invention also provides nethods of

i nhi Biher R (R Totnitopesasidgacrdfeddeeeihcer cel | . I n some

enbodi nents, the nethods conprise adm nistering an
[00&N | baelprasanamvdnndn ¥s lpﬁiwdel@oﬂ ticafia@ preiatiag or abRér@ling a

the anti body binds to: pol ypepti de consi sting of
dlS«r-asgltmwl@smosmaqlm)mstémn&arpmtgbaémq mm@m@qaém rggd thereof,

(SEQ I D NO 15); or other CXCR7

Whgfelnﬁ}é\gé%s\{%g)slaggy\éczsrt?bed herein. 100131 The present

i nvention also provides nethods of inhibiting

angi 8@ehpspiidesionsistingfdiiISWERE (TeQ IPiNQdry of

enbodi nents, the nethods conprise adm nistering an

ant i b(pd}&pbplide&f@nki@tdxbg/éftﬂwpcﬂ\lssmd'\l (SH@UD NOeY. ef n

the antibody binds to: a polypeptide consisting of

o SHERESSEU AR Myl efhp s 12, B

ezbtgﬁes as descr.i bed herein. 20 100141 In sone
100 gEFRSEnt IRYRBtipR alsgipryadesiagthesds af antgbigingipsgliferation ef a cancer

ce]ﬂ qx%oﬁ%tem’bohffged)i% %Qﬁaﬂgds mﬁmsg‘?{%fi}l st&lﬁ? +rpgrltl¥)082 ﬁl dalensmdmdua]

as cancer. € present 1 nven i'on al'so provi
in meed ltegkso ff wherkehahé bitjbodg bindswstul at or of CXCR7. I n sone
enbodi nents, the nmethods conprise: (a) contacting a

t&é&ﬂ?@’ﬁip“& St 'Qﬁﬁﬂ?sn‘%ﬁnvﬁ‘?‘g‘?%‘%@‘ﬁ%%’22&2??83@?
Pl BEBDPER RO I W CO LB T ARG SEQ 1 D

NO 39) or WPCNSSDCI V 4 WD 2008/ 048519
PCT/ 0820 CXR gsitopes BEs¢ribeNi@edd). or pol ypepti des
FSDI SV\PC (SEQ ID NO 12) or SWPCNSSDCI W (SEQ ID NO |

[0053{ tpfé@é:ntsiﬁ‘l'e%ﬁbh Ao PRoB@R HethfBlo RAHIBRing ‘an% iB ene51s or
pol ypep wherei n binding of the test agen

vaSp@llaypeéwm die sorge ambpdidicotst themethrads CDhl@ﬂS@&immgaemnglém a@mbody to
ul at or actjv ]. I'n sone
on DA e baredlc e g g EahBl P s os " moasur i ng
the ability of the test m]%nt to conpete with SDF-1
or | apAalypephidetondisting ¢oF IS WL yPe@iIDAO: 12% asone
enbodi ments, the pol ypeptide has no nore than 50

cont iag)@%‘épt@dg dRsisGhglst W PBRQIDCTIVV (SEQ ID NO:15); or
other CXCR7 epitopes as described herein.

[0014] In some embodiments, the individual has or is pre-disposed to have arthritis. In

some embodiments, the individual has cancer.

[0015] The present invention also provides methods for identifying a modulator of CXCR7.

In some embodiments, the methods comprise:

(a) contacting a test agent to a polypeptide comprising a fragment of CXCR7 (e.g.,
having no more than 250 contiguous amino acids of SEQ ID NO:30) and wherein the
polypeptide comprises minimum epitopes FSDISWP (SEQ ID NO:39) or WPCNSSDCIV
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NO 30. 10 100171 In sone enbodi nents, the anti bodies
of the present invention bind to pol ypeptides
W@mmsﬁsilmg of any of SEQ ID NCS: 2, 8, 9, 11, H.(ZI/U&ZD,O7/021927
, or as otherw se disclosed herein. 10018
(ST 36k s yrgntdes HORISSPRG £RIGR 88 N9:12hr %W@%SDCIVV (SEQ
t do not include anti- RDCl antibodies (such
ID}a}]s@/g t:‘]rgd;dy "9C4") disclosed in Bal banian et al., J.
Bloloq Chem 15 280(42):35760-35766 (2005). In sone
(b) embodflreinesn agres thatiisde di RabwePBiaid to the epit opes
described herein do not include antibodies | | &8 or
whékih(biadidg of thdaegiagent aorihieippbypepiedevia ah adali @tioh elght Giestest agent is a
di splayed in Figure | or other anti-CXCR7 anti bodies
mogla PEQ§QR1¢%ﬂWKBOG/I 5492. In sone enbodi nents,
the anti body does not conprise the conplenentarity
[00de} elmsomaigmbadigientssth¢ €BRsngatept doenprized mbhsring gheibslity of the test
di spl ayed in SIE)%IDNOZB SE?IDI\IOZS SEQ ID 20
agepoXpMRSic W Ner L8ACHR bmdmedetherpal apeptie. Tigsome
t at S
emh i h@%@%@% e i E gD ST ST AR SorSEQ D
NO(XIDRs) of the antibodies of the invention (SEQ I D NCS
31-34 from SEQ I D 25 NOCS: 23, 25, 27, and 29,
p 01.E |
[0022@ %gédrﬁfﬁhﬁhﬂlfngﬁ% the aht?éﬁgesgf)tf é}lhé nb‘lﬁ&rnﬂ %ﬁl&t&(ﬁ?&&ﬁ) }%lypeptldes
consslihg of AQOKISEGID lN@S.B, 8,19, st atésl 2 1 6 ulfiyer ys @herwise disclosed
eptide conpetition experinents for antibodies 11G3
herg‘Hd 6E10 (SEQ ID NCs:] -7, 2, 8-10, 35-38, 11, 2,
12-17, 12, 18, 19, 16, 20 and 21, 30 respectively). 5
[00W8] 20D Surel 8B kEdiPETYsUBR BB I2EIE The HEFENNIVe@NS AR 2dclude anti-

R SelbRdis® (ol B ot 414 Soelest i Relmb e i eic: Chem

i
28(@&%3%@ e3t@726 ?209:5_3: Hl%%ﬁleeegnﬂé?(@g?&ggoé L 218%) %ﬁ?bm@ t8the epitopes

des@)(m?hﬂﬂcxg domioh oicbylewasbath¢sgl 168 cbryéEhOdmd/(or fib @dt ¢camirge the variable

reaEaq g i Figuct RS a0 ReR? 2BUbGHfes denglabea g P 0806715492
In s%‘?r?e enqﬁ{dmneﬂtg ke Qr]t%%g% dodd¥fot @M?ﬁsét‘ﬁg %81‘?1 Rnledtarity determining

descri b . esen et a I mmunogenet i cs
regibns 36@&%)76)1" tbi@@l&a)ble fidgeonks disphaysé queHQdDi NO:23eSEQi IPaNO:25, SEQ ID

i e edharan et al., Proc. Natl. Acad. Sci.
N%Aoé§g@£&§9ggg (1991), which 10 nistakenly descri bed
the protein as a receptor of vasoactive intestinal
pepti de. "CXCR7"
BRIEF DESCRIPTION OF THE DRAWINGS
[0019] Figure 1 depicts some embodiments of some of the complementarity determining

regions (CDRs) of the antibodies of the invention (SEQ ID NOS: 31-34 from SEQ ID
NOS:23, 25, 27, and 29, respectively).

[0020] Figure 2 illustrates results of peptide inhibition on 11G8 staining to 435-CXCR7

cells.

[0021] Figure 3 illustrates a summary of peptide competition experiments for antibodies
11G8 and 6E10 (SEQ ID NOS:1-7, 2, 8-10, 35-38, 11, 2, 12-17, 12, 18, 19, 16, 20 and 21,

respectively).
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includes SEQ ID NO 30 as well as sequences that are

conservatively nodified variants of SEQ |ID NO 30.
w®e@s/0e85¢2 , PCT/ USO4/ 34807. Fragnments of CXCR7PEr/@S2007/021927

fragnents of at least 5, and sonetinmes at |east 10,

20, 50, 100, 200, 300 or up to 300 contiguous am no

acids of one of the above-listed sequences, or a

conservatively nodified POAMNMMLIONEreof. 15 100231 An

antipod% Rhat,"binds",to'@>garyjcular pol ypept i de
10022k erBDEQ, "dl¢sighated bergin asa CX R Apetseknavnas { GEX-CKR2"), refers to a

sevBRAREREHEnd 8 Bl fithel & SEIE] o0Gi1Lic BT RURIT 3 e,

pres ( “andTas  measure
Burh®Q24/1J Bxp 346a) 263(9):2201-1NG006H URe' CXERGIdDg loPthdldg was originally
animal , including a human, non-human primte, nouse,

identgfied 10d§9 br Sest héher i hredlcieno@244805372(1989). The dog sequence is
"G th eyt hc agent, r . agent . which .
desFASPRYGPRRH: e AR e PG 2ot 900 S e
desciabisiein] 1B Bicbde@res ab) Immunggeretias 4R.S64-390 OfOo8NETIRY IMWh4h sequence is
of cancerous «cells, or is sufficient tozggoduce a

deserfpeshipxg-g-» roedbaran ¢ dafeed ey dead. Sei. USIES14988rANOB#801), which
o DAL TR ST O, P,
inchidec$ EQABIN@:30i a3deelledided @m0 thatese ddhsafVali G819 mod&bedNigiants of

recogni zed i mmunogl obul i n genes i nclude the kappa,
SEQARONR:30alS5har,2 oBeAISUEI4SHT. Epements of SCRT atedeents of at least
: . ¢ ad 1 obulin. '
5 GASABBEC S0 St Ay TR TSP oo

onefdfithesibdveneddeqhaniby]ar a taaeivatbaly Asoddfi&l ragsihtiesl as
gamma, nu, al pha, delta, or epsilon, which in turn

fi ' ¥ bul | | | g I |
100255, A5 Bad TRCHARS b B FoB35F et rets 0k at ey ha
conhpandsnaigh Mol ypeptid/Br Bind{HEBITXCOR R (8.1 SEQUDENOBMAS Expressed on
two identical |ight chains (about 24 kD) and two
a cqlijarih asaagaswied by FHat-ns (about 55 or 70 kD) form 6 WO
2008/ 048519 PCT/ US2007/ 021927 a tetraner. The
[0024]) no-'tsebjetthal ‘matitidos” effersac bn aaiah ihdudingwhussing dd-human
.variabl e é%O regi on and can be distinguished fromthe
PrITRAIEeMEis EAAOE X SHSE SR regi ons of the remai nder

of each chain. Wthin the variable region of the
[0025)gh®A ‘Themnnthempaut@ dgentirezts tpantagent, Whiohwies atiménistered to an

. ,region. thin the varj.abl e regi on of the _heav haj n,
indiyihaE s s e o R VP A< OHE 0BG OShed bk of cahcerous
cell¥Dsitis QJfﬁE%ﬁtl BProdula q‘i&gg@{fg&tirx@éﬂc@;dug Qe

| mrunogl obul ins i's confine ree separate
cations in the V regions, known. as hypervari ahl e
10028 AR R astamo PR e GaEismi BT PUaKRBOR BoRsy
imiMdRlobANig gehé Slcfrla%fﬁéﬂ'ﬂél Ql!ef'é%@tliaﬂsﬁbmﬂcgﬁ?ﬁﬁlﬁg dhd'Eecognizes an antigen.

Proceedi ng from the am no-term nus, ese regions are
Thaikesd gmezeda thndRg|obaiiRzemas dnddBiR3the kepsype binibde) alphaTigemma, delta,

re hel in | ace by nor,e conserved fran? rk . :
eps 81é,|a8ﬁ§mt eqhstan ﬁgg)(pegaﬁq S fvregfhs Jnyriad immunoglobulin vanable region
genes. Light chains are classified as either kappa or lambda. Heavy chains are classified as
gamma, mu, alpha, delta, or epsilon, which in turn define the immunoglobulin classes, 1gG,

IgM, IgA, IgD and IgE, respectively.

[0027] Naturally occurring immunoglobulins have a common core structure in which two

identical light chains (about 24 kD) and two identical heavy chains (about 55 or 70 kD) form



10

15

20

25

30

10 am no-term nus, these regions are designated FR1,
FR2, FR3, and FR4, respectively. The |I|ocations of CDR
war@sBBs1egi ons and a nunbering system have beR@T/US2007/021927
defined by, e.g., Kabat et al. (Kabat et al.
a teBagge n Eesapnopemisalmerign ofraechh élnaygiISdmownrﬂséh@sanabla (M)hegion and

cang)% (f]étl%gulsh%lsgomﬁg A nneﬁ{sergra(il Iﬁ-le nlaska&t reélgni ?ngli)rsmamder of each

chal) ORBhinthe ©A84HM BJgyor SMBORGHtQBLINIi§a CaREthR@MYIrtion known as the J
structural unit conprises a tetraner. 15 Each tetraner

regjog. é‘éﬁ@aéh@vaﬁabiwgma @.ﬁthedmavqoghmrs there pod Ppegion dreaddition to the J
regl%quall\ﬁlés’t of ﬁn% r?(l) Eﬂa%%éu%a%onz?]agan 71'8 rﬂnﬁg§og?%¥ims is coD?zled to three

sepﬁi-ateelbmtiws 1rthhe eafdgions k@bwn dehip@sartablevedRb 6r écﬁﬂ;b]@ﬁeﬂfanty
about 100 to 110 or nore am no acids prinari

det%re@,waa segons (GLks) avhishyun drré@bglﬁwlv%m arthigen énﬁmg Proceeding from

the %%oa %Aus glpgse rE oHs ér\éldkflg eﬂé{\e}g bﬁ#ge dyCISﬁ§ respectively. The

CDRe sasgledld #epliice t%omb&o&merém frmgwsﬁk 1@Yiofis (FIB&) gProcé‘@dmg from the
i ntact i munogl obulins or as a nunber of wel

amiPRFLAB NS T@é@rw%@md@@atﬁdw@éd FBy, ER@@@.FM wéspectively. The

ool ERE R3PS TR PR RO Kb

et arz.qmaam et @l. [Beqdersrs bf PReids of Idnrfhintsgi el Irﬁ@h:sMifﬂhEdltlon U.S.
itself is a light chain joined to VH CH a

Depgirgnant pfidegnand HwearBeny)ces, U. ﬁa@owmémtmma@%me /99d)).
conditions to break the disulfide |inkage in the hinge

10028jgi Am, cx2mplafigreiyneQobidint (aMtbddyPstilcalnal whitddiriseHd Rtramer.
an Fab' nononmer. The Fab'. nononer is essentially Fab

EacRjtetharperis cQInPQsd o twig ideptenl pairg alrol FRIREAG/EINTTY, each pair having one
'l %‘%%} g A ,?92}6839 ?Hleég(?lﬁ)StO 70%4 fe %g\i-{)e%mus of each

chatti dgefsies awméblamgm{ afcdboant0tody ) or aivee anr@kdcids pninddrily responsible
appreci ate that _such fragnents may he synthesi zed de

for Aigsndr oAty ificdgmsyvarigble dight,ehaty(¥ 18 abdrisamidre hean chain (Vi)
refé?% hfég@hgqsgpdg,gmf Cht“,nﬁ %@I’e@r@yl body, as used herein,

al so es "ant nts either produced by
cati.on of whole antib or those
1002% %glv%éas St B 8o AL BN 1@@8&9&3??@% oma number of well-
B BPRSHIER R i 19150 il g g

peppinatjgesth aynapody belawitbsdifsléide liakapes iﬂ\lﬁxednirfgerrégloeto pﬂoduce F(ab) 2,
Nat ure 34 52-..554 (1990)). 0301 For pre tion
a i Pt B OBy PP lp B0 Ly Craty A, The Feaby:

ma B@Mub&i bRy nifdlcondftioRErosiesk the %?sulfﬁ}e%rrka%@m {RE hifige region,
| stein, Nature 256:495-497 (1975); Kozbor et al., 5

theltehvmamremtgyg the dféab)’4 dimer(ltl@%)FabOobnomer Fhe Falpmondmed & essentially

Fatl QBT SO R PO (€ T AP BV RS (arl e ed. 1993).
WHile Q/ﬁhé‘ussdnﬂgb@y frh@hénts ar-EQféhHé(ﬂHﬁ%nﬁso&ftBQ sl gegmt&fah%a&fam,body,

S|ng e chain antibodies (U 78) can
onekmf skl mrqcmatptl@dm fsamabtsdn@sbct synﬁtﬂsgzpé |de nd\eseltiter chemically
or by usmgI r%\cloerm)man éthoclioq )9 S, trl?e(%erin antlbody, as used herein, also

includes antibody fragments either produced by the modification of whole antibodies, or

those synthesized de novo using recombinant DNA methodologies (e.g., single chain Fv) or
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ot her organi sns such as other manmal s, may be used to
express humani zed anti bodies. 10 Alternatively, phage
waole@ploass1e echnol ogy can be used to identify anPCbusi0e%021927
and heteromeric Fab fragnents that specifically bind
thopeoidgwi faseh usin gaphape display dibearies (sge, e.ak WhoGaéletty ectl. a¥aryre 348:552-
348: 552-554 (1990); Marks et al.,
55431'%2?6e)§hnol ogy 10:779-783 (1992)). 100311 A "chinmeric
anti body" is _an antibody nolecule in which (a) the
[0030)n s F amirepasgiiomof meneglonsber padyiclonad madhodi¢ss amy techrigye known in the

r C t hat,, t he t | i ite
art CERMASE (U SECRBRAPL, SRl hihs 230 0aD 7 PR JResfob i oL
ImreurdbilégyeForiay 40n2 QD8P €6led ab Spp. 97198Gh MoroeReki Ay BYAEYs @hd Cancer
species, or an entirely different nolecul e which

Theggmit P85 MevMonegenal] anfibodies Fefertqiantibpdies darivich didyn a single clone.
: [ hernone, @ro ct.or
redipfes 89 ORI gL RORERREEIS. hATKRLy % 1 con b
adaptednepfodutsaraiboaice to pslopdptiaeso Ohisax 6ehuoaE AW, trangenic mice, or
vari abl e re%i on having a different or altered antlgen
othgrugamsrgs sueh ap othep ppIMads, Mpryrheised &Y eximessbothpnized antibodies.

I : ' reactivity of.a nz.hu :
AR s B RsBo bl TRt bt e e iRRHSS SPhegeromeric
Fabcfeapnimitsibbi peeiticallyobintl fe el adigend @bdiet N cCierty et al., Nature

non- human CDR regi ons and repl aci n% t he renai ni ng
34850r2r DI 9P We Miks @ 9dy Bigtachnologed 9: 7TRAMEH (K993 er part s.
See, e.g., Mxrrison et al., Proc. Natl. Acad. Sci.
[008HA, A8Thindkiit-an6B&dy"(id 3B dntibolib mid]eile @Nbhih (a)Ak/constant region, or a
l. nol ., 44:65-92 (1988); Verhoeyen et al!., Science,
PO@%W%%&%S@@I@&%@ exghpaeethso il the antigamnding site (variable

29 : | a1, .- | n, .
LT e ——
speaipplor enl ebtarely diffoteqi moledeleatissh tdidtrs hB® pR6RirGésoitlfe chimeric

.@‘Sﬁenti al I%] free of other cellular conponents with
antRATYE 15§ 120 G2QBEJer @ bermanes giewhntagiosl drag.1e; on(b) the variable

B es VA t at I sone trace .
eBhSbL A LRr A ORI SO ALAE PL AN SR L8550 havins
diffagoeaudtesal antigemspeRificityy and honopgeneity are typically
determ ned using analytical chem stry techni ques such
0038 PRI"¥amhx, el Heb08) isehealib AR AL a8 ]
| %08/ o A B RST  F5S péﬁ?gﬁﬁgﬁ%@a%&%m“ human
antibpdyowhitlobeiag hess ilmmpnogeaiminthatans.sThikeapbedaidvednfor instance, by
specj,es present_ in a. preparation is supstantially _
retallio 1R BERE P Ry A0 P A IBA GeTE RIS BEBrSRS antibody with
theigh¥i@én EbiiRerbsits. e ENE.1 RMIris8 alaPAhd NaMcad, Sci, USd, 81:6851-
el ectrophoretic ge_ﬂ. Particularly, 1t neans that e
685p( b rMpwisan ahé 8Bt 408 Bnpunle 44100k (1088)eVatiogyat er al., Science,

23953380338 OB e Bde Pl Pt 9o L4 OBER bedBryfrolec. mmun,
31(DEre¥s2171@9oed). ant i body or “"specifically (or _
sel ectively) imunoreactive with," when referring to a

ot.el n l.ycoprotein or.. tide, .refers . to._a binding X
001 P 5P Gh8, FrBE RS 5P abRud Bhh s,
freefdf @t BeliwlarecoRffoREMEY QIBOMSich it is associated in the natural state. It is
preferably in a homogeneous state although some trace impurities may exist. It can be in
either a dry or aqueous solution. Purity and homogeneity are typically determined using

analytical chemistry techniques such as polyacrylamide gel electrophoresis or high
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popul ati on of proteins and other biologics (such as a
cell lysate). Thus, under designhated inmunoassay
wae ondiosssens, the specified antibodi es bind to BCT/US2007/021927
articular protein at least two 10 tines the
per R@ffedmwi eleamgto gy s dorrotam that lsyh%prﬁdommaat species present in a
preéérgt%n 1s%$lpsttanqa u{;}%gh%dp g’i(;lhelr EH E’)'Ot § 5 éiteg%tgss &‘8;%?{06?{“ gives rise to
esswtial]y bae Bﬁnd iRasteldctiopRoreh@gdg lP@Hi’tdlaSllygﬂ ahcaf$ thAPIheHrAB is at least
nore typically nore than 10 to 1 00 tines background.
85% @oms moThprefesably at lsay 9 Hopuraeandanos peefenablyet laast 3936 pyre.
to a synthetic chem cal conpound that has
[0034ibs T phiakd YsptdificaBN@r Sé1Edtisel) BindanNd dntibb@nat "specifically (or
characteristics of a naturally or non- 15 natural F
selestively} IngupsE3ehiep tithe' Whenyeferiing toagpietein rdycopraiels our@epnde refers
to ac%(%ﬁ%reac Qr“ (A?IS ?e! QAL 61 th%%mﬁée\éo %eeﬁrolt@n Er? %heterogeneous

ceu |ca r as non

popui avipardf ipRaeias aﬂld)@‘helrsblbkbgtcb eseh @ﬁ aTcBl(E Iyiserep| A&, PEdr iddeignated
These types of non-peptide conpound are ter med

immypqessayeondifiens, die speeifred aptihagdissibid 100%Paf(l<Fli@Idﬁétteél at Jeast two
tlm%dtl\ﬁg bg&&aﬁ%@%?afgé%r%? bgf?a%\?)g‘l n%hl%? i) 1 s?ggkﬂi ﬁénqgnq % other proteins

presént 1A s{rbPRR7 Typithilg b sp&tifee & seheatPradti@twilEbeitNedytwice
reference). Peptide minetics that are structurally

ba%gmvnélslgﬂa) ormREse Apé tare Bipreally secre thapd Bk tp 4 88 tifey bb@ground
used to produce an equivalent or enhanced therapeutic
[0085] pTapkymaChimidehdietic” manefidleliy’ raf@nb adonthsmd ¢H23§116d1 €ompound
structurally simlar to a paradigm_ polypeptide (i
‘ha‘ah%éP%@maild ha segte syastuzal gpé fggtienal cgaraﬁmﬁtrﬁa@é @@@tu&lly or non-
u
nat?n%{] }6%@%9111%56‘1‘?@ Jﬁ é%g.,gqe ﬁgntathgtgd %f(lfé th}g@ﬁ‘?f Peptide analogs are

conmpbhlgnatd in thephmdelﬁ&ahyid@stﬂy efsk@gq)egﬁhce@hgdwﬁthmﬂdn@es
roup c?]n5| stin % - CH2NH-, - CH2S-, -
ana Ogev&m 03} éh%\%alrtl%tsagl) ide. dhespiypés Qﬁaomemlée corapfamd are termed

peg@% ]C-Eh br rB Hérﬁlrﬁ&ﬂ: b ﬁi:ﬁcl;]@ 7. /ﬁl?t DH@ Kes® ?grgg ?%6), Veber

ynt etic, “hatural anal ogues am~no aci
andolfreidirggea 76WMS I]EB‘PZ(]%} aod Eeaafer parJt Medn@bam.0: [P2P1(il 98F), which

am no aci tly ngon-natural. anal o s of a
are oo o T efer R PR 5ol S Ayt iAr o
theﬂ@&m&l] ARMOPELE 6 ﬁg{lé’eﬂttbéﬁod%ge st Blil A1t o2 RFh g/d therapeutic

l ong as such substitutions al do not substantia
or mbpleradticefierneGéneraly, peptidotmumeticrulé sxmcana]]y smylar Feoa parad1 gm

exarn a m meti osi t.ipn WIthln
PoIF D (e DI DHES U5 BT blSBBis oo pacq Sl e such as
fouh& 1ﬁ £ pSIPERIR oPintERE! ¥t HAvOHhe @Fmb%ﬁ@@ﬁn]@%& gﬁlonfally replaced

bi nd |ng or enzymatic activities of
by & hhleagesstlecttd (i®81 tha grdupgamdistingd & es.,t-6HaNHag€lt, S-,e Chl,,CH,-, -

cHEGRE (RaB aFe)te Soday LI PR CRy SHo AT imetioan be cither
ent#él&'c@ﬁip%sedm%/htﬁéné onﬁ%‘éﬁrﬁ%@l@g@&'& atifb E‘di@é 8k Gs §€h1%erlc

sequences respect to partlcu ar nucl eIC am
mok@q]@@(ﬁ pegly nappalqeeptide amaioyacrdsd@nd ipedly 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. For example, a mimetic composition is within the scope of the
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variants" refers to those nucleic acids that encode
identical or essentially identical am no acid

waewaessses, or where the nucleic acid does notPENTSIIE7/021927
an_am no acid sequence, to essentially identica

inveRispiah dds capsbleand serrping oheatdeageoar efthe bindingergenghitic activities of a

pdiﬁ%ﬁ&e%fﬂ#@?%r of nucleic acid 10 sequences w ||

any gi'ven protein. For instance, the codons
GCG and GCU all encode the am no acid
l00§ﬂan An élgamﬁ ugeferato aagept, sasianadypeptide er etherahalerwle, dapable of
y a codon, the codon can be altered to any
Mn§@§9%é#§% ?@spondlng codons descri bed wi t hout
altering the encoded pol ypeptide. Such nucleic acid
10092k i atpoesvalively'media ?Ff VamirlISatapblm to bohi asmno agid aod eucleic acid
e f r I difjed variations
seaR R Rt re RS PR PR el R et odifed
varjaatsy pefpisitd ehaak ﬁﬁcléﬁ&@fdls les eraode Ydda@ie sl di"e@se‘ﬁhﬁlﬁnifdentlcal amino acid
variation of the nucleic acid. One of skill w
SeqREteEY o Rherathe né%léﬁ agislings et encpdedredgingaicid S(eemm;p,tto essentially

ideﬁﬁségﬂkﬁ&sj %ec ’ e | e% tepa%y g?kﬁ/el’%PFtIl%/qu%ea Bwpt/)er of nucleic acid

seqaaden wildencolde )iﬂ}? 8BRplot&aANF bﬁ‘mﬁi@ﬁéd‘ tiRcddenyGelad T, GCG and
functlonally i denti cal nol ecul e. Accordlngly éach

GCYj 9lbencodetheaming agid ah‘“m?c |Téxius:, ahevety mhsitbn aherschmsalanine is specified

o REANRSE ) Sl Lo SERD 05SSR PR LERRT wiou

alteriag tignéncedédyadl ypapeltiy.i S nueloisidid Vi Qs aredel1@dtivanatisis,” which
additions to a nucleic acid, peptide, polypeptide, or
are QPe SR5CHES 6 GRSRE@IVRY anpdifigd wangtions devesy nerieie peid saquence herein

wh_§h%ﬂ%}o§ie§%8§g§ﬁ aldo @esm ev8'§ %Eﬁﬁ@%ﬁ f ﬁ?rlrt]l(#g ﬁg? gw&clelc acid.

In the en sequence onserva IVG

Onwaf skalhill vdeopieizd ﬂﬁt &icheb&dm o mesdit had l(df)(cE]BIQAUG Wthh is
ubhstitutjon 25 of an amino acid with a chem cal
ordgaﬁfx

F o8l Sodoméqranetiigpiner a1 G, whisdt's erdinasiy thaisihiscodon for
tryfREhAh e MQ&E‘E@ ﬂ&l Ie%i StukdHan g™ ? ?1 §Q%ﬁ§§?ﬁé.eé\é\ceolrbmgly, each

known 1 n the art conserva

silentaydratios ofia sudleic adidiwhion efc@dendlpel9pdnide exiPhphde in each described
ol ynor phic variants, interspecies honologs, and

seq VW 1es of the invention. 100391 The fol |l owi ng ei ght

groups each contain am no acids that are conservative
[003%8) sAbsd aminoi emi‘thsef]mmcesn @nanbiiidwill rgcophiasithye ifdidual substitutions,
p ]P%) me@ %] 2008 048519 PCT/ US2007/ 021927 2)
¢ ﬁan? y SdO(’B}lC €8 agt HFI&“d&cP%FYPE)“ e3)r PARISHY sEgefse which

alte(s'\%dds%r%ﬁ:'i@srb%n(@ amjrfd) acﬁf Lé&ent Sdf rz}ﬁnWmdé}% the encoded
I'Sol euci ne euci ne , onin I ne
seqyeyice is 25“(@)ls@ha3ngel)axh1a(hiiﬁné vérﬁant Wemsthen elte(rM)Qn syl tin piedubstitution
of ag\é\lﬂino 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.

[0039] The following eight groups each contain amino acids that are conservative

substitutions for one another:

1) Alanine (A), Glycine (G);

10
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7) Serine (S), Threonine (T); and 8) Cysteine (O,
Met hi oni ne (M (see, e.g., Creighton, Proteins

W@ 1®84)38519 100401 "Percent age of sequence i dentPCTUS1087/021927
deternined by conparing two optimally 10 aligned

2) seqhienfelesacd Ep), Sletempardid 00, wi ndow, wherein the
or e oti de sequence in the
3) Eorr%éa}%pasgb%e {,]\}Bhgg‘\%l“%}‘%qb nmpri se additions or deletions

4) (i . Arginigapr), Lasinegkypared to the reference sequence
(whi ch does not conErlse additions or deletions) for
5) optlspignciag (Ignmssinedt), tMethiopined Myu¥aliess(ViThe per cent age

L SRS RRLE LR MIace o Bmno acic

7) r es$eHire (8%, hiréonint (IY; Hat h sequences to yield the
nunber of matched positions, dividing the nunber of
8) mat@l’fé%lne Hé)qutmemE)((Whe total nunber of positions in

of cOo n and multiplying the result
(se}begl’ o nyipé tﬁ’nF?Ldgagrcent age of sequence identi ty
[004@]04iﬁer3_éiﬁageﬁffr§§queln@@ﬂ]tehﬁ@i 1s dterRBAGIIY com bRk itlvY optiindlly
the context of two or noré nucleic acids or

alighed yemiensed @ Vel cRanRAsSON Mamdow, twilercwm thgrporeereofgbe pelyoedeotide
SC(]S&]C%%F ﬁq%g;%%n %gg’o w%tdoarrga tpo?n nse agglljlgs? %ru(gietlolns (i.e., gaps) as

rcent age of
compa@émtthdﬁekﬁtaiseg lighck h\eh}%ﬁlﬂﬁes(riot @ompASYaddatedilsiok Meletions) for
tionally 65% % 75% 80% 85% 80% or 95%
optm@ liprpepd ﬁheatwoSﬁseere dTheamT@ntagé igcalcuwdgted he detarrnining the
nun%)(%r%? 8§1 %?s at %V&rkﬁg?(}]e% 1ca] I?]%clell?: %gitb ase ]QP %rﬁ¥nr(])eaC1(f( reSidue occurs in

ins o
both @Mﬁi&hcte@ N yiethhe n@lﬁfﬂiﬁﬁéﬁﬂat@hﬁﬂ ;ﬂisltﬁiﬁg dii¥iding thBXhMBER of matched
correspondence over a conpari son w ndow, or designated
POSHEQSS &M ﬂaf‘smf?éagmbérdo Posiionni thawiedow plecorentarison arfl multiplying the
AN r manual al i gnment
res‘ﬁﬁgy?w S [ ns%gfg t%ﬁq}q ‘%ﬁg"‘e@ﬁ%‘ es are then said

subst antially identical." This definition also
l00f‘blf eFBe fe5me hileptigAbl inRsigenbTidgntitys nn dheigatexkof two or more nucleic

ac1§?$rlpg§? %’:{1% geﬂﬁg%gg %1{6} 0, t@\é) *rdore gé’cﬁ.{e{]ﬁes o gﬁl%%ﬂﬁe!?)%gs fh%t are the

eotides'in e

san’pzr @fhavabbpecdivel peacanege of amirvaicid &sﬂdﬂ@s dronuR0tiaes thAQPe the same
nmore nucl eotides in_ | en%t h. 30 421 For segue_nce

(i. ecé%&l“F‘é‘H% optippplbaP1%: Yite e/efLﬁé)r(be‘55a(bt9Q°/<a§f 95 Yoafigty ewer a
speciFidd $€Wibn, € qg?, of'thd &liirt B8 &g%{ﬁﬂl@%@ iﬁ?tﬁé)m@ﬁt -or € tra-

usi ng a seduence conp test an
cellubir dpmane of dwpymhypeptidesef eind m\{edt]orr)t when mmare@and aligned for

subsequence coordi nates ar.e desi gnatg%ls 11 WO
MaXEHE) GABBRONISPGT VB GEPMPAHE I INHRW eQiesignatad gegion pmeesured

usifd SR dfttﬁ@'fo@lro%ﬁ@{@qﬁé{c%% Z)Bl%SCfi‘)ra@g(gﬁﬁx'ng B@ng‘langﬁfaﬂ%ﬁlent and

program paraneters can be used, or alternative
v1sxmhnra;pe¢t@ms Swain szpeniees iagnthte shid Thiee ‘Satstemtcdl yodenpiznli.’s Gihis
i.t hm.t hen_ cal cugat es fhe percent

deffh ne]tgm 3lsq refers f the gamplementafa (€5 sgguence. 6pﬂonally, the identity exists

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

that 1s 100 to 500 or 1000 or more nucleotides in length.

[0042] For sequence comparison, typically one sequence acts as a reference sequence, to
which test sequences are compared. When using a sequence comparison algorithm, test and

reference sequences are entered into a computer, subsequence coordinates are designated, if

11
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relative to the reference sequence, based on the

program paraneters. 5 [0043] A "conparison w ndow', as
wais@d/okssiei n, includes reference to a segnment PET/EA3007/021927

one of the nunber of contiguous positions sel ected
NeCESSatY, AMBSCYHBRAS AsharogyapParangers age degignatedn Hefault program
par%ﬁouxt%r}:%ggg rusé(f 8%]??911%(% g)gpa'me%}g W §69 dés? n";;'l (ae TthI%gQ%uegEe

to about m no aci

compiriedn algsetuehes calaylates tieqrepeshe Skqﬁxen(& 1ﬂ@ftﬂfe§ fisrehe test sequences
sequence of the same nunber of contiguous positions

relafive & thepeferapee suyarite Based pa thprpawm RAraINFigifed.  Met hods
of 10 alignnent of sequences for conparison are

[()Oml | AKeomipatisort Wimdawt, as@9éd hatingincpdoertferafice t6 agugnemsf any one
or conp arlson can be conducted, e.g by the | oca
of th%ﬁwmbw £PBB8YUR RPBHomelasted from mgéwm?pn@@gvg)yf Adiy. 2 full length

o Y & B2 A0 D B A B0 150 i s o

nucﬂitcmkies ﬂa&vlﬁéﬁa séyuehfeemag be cbmpatd & mdfaeﬂ]cteyseqmnhe of mfe same
Pearson and Li pman (1988) Proc. Nat'l. Acad. Sci
nuigler o4 gant geous BesANS aftsile 1o .swewﬁé@feawteﬁ@.\/oafhgpﬁ%shdethods of

s e

seqﬁ}:-nwp forzémpaiscnncaa b@rconducl@ld e.gQby tMY lbcaldfonhﬂogyﬂdl gkaﬁthm of Smith
ment and vi sual inspection ssee .,.. Ausubel et

ancEVafbmen VL 4. o Halh, ikes: B eomes o gngrepbelzorthm of
Negdfaﬂgr?w)u%?ch[(q Qél(fl)]J Mol %9%%3%49%%&: @éagg{ otr'g%ﬁm;/ method of

sul det’er m ni ng perceht’ sequence
Peardmrﬁndﬂypmmd(mayemeNat mAIcaai |Scy laS‘AeSi BMABbé\Sa'mpménzed
BLAST 2.0£ﬂ)or|thms edln t schul

implggniaiimoR HeRaEon RS A S SIS 5R85 Saomd HRASTA SR the
Wlﬂo'i@lﬁlﬁgneﬁ% @dfgv%r&ggcqga ‘ben'gms C&h 1!|ter éﬁ%g# ana%gnce Dr.,

respective fwar e-For perfor ySes
Maidson,pWIib), Dr:bymmaallahghIGertthhd wignalt lhﬁpehhdm Orale. LCentaibel @ral.,

Bi ot ol ogy | nf r
Cunrgt ;fquW Aéaec ’ﬁ Ogvéb‘%?ﬁ)supn*ﬁmgn'a} gorithm

i nvol ves first |dent|fy|ng hi gh scoring 25 sequence
[00541 r ss\n(dalsm)e dfyani aligmrithihythatgs shiable fandademohingearpeht saqience

sequence, whi.c i.the t r satisfy..
deb g Sedhen e TR e SR T oL BTAST fleleogitirgmdthich are
des®ibdd 1@ AYCHuIRS: al. t(mﬁm AERIREs. 08:33861845@DARE Altschul er al. (1990)
sequence. T is referfed to as the nei ghborhood word

J. MeloB@!. zlﬁr%hfbllod respectivelyulSo8waed for penigmang BliAdEleanalyses is

puiiht G0pfl5 @enet ReaubRe Gt i RS0 ES afFaticg
(httﬁ)hﬁvmvwmﬁl MR, ﬁilh@otfﬁ Thi ﬁgﬁrﬁm(?ﬁivdl%stmfsthd&%f?ingeﬁéﬂ Being

al ong each sequence for as far as the cunul ative _
seqaenagmaan (HSROby identifpog ishert waedsd)f lengtimi¥ itthe quegg se@nce, which

are | cul t d usin or, n de s u nces, the
citl Fusidh G5ty o P g ive b EY TRl Eo R SRR AL Ranet it a word of
thels@k Qe indd Aasesddhieridd TNs c&eRad toyasIROL& éﬁwrhood word score

m smat chi ng 12 WD 2008/ 048519 PCT/ US2007/ 021927

threshelddddiseh |ev\m§ukrco) Thesgrinigipl mmgl@@rlw@ewé hite gct ag seeds for
init‘?’aﬁl%g SO ARYS t6 'fihd ]0nge§ ﬁ%}’s corg:tammg BES tfjﬂg word hits are extended in both

directions along each sequence for as far as the cumulative alignment score can be increased.
Cumulative scores are calculated using, for nucleotide sequences, the parameters M (reward

score for a pair of matching residues; always > 0) and N (penalty score for mismatching
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cunul ati ve score. Extension of the word hits in each

direction are halted when: the cunul ative ali gnnent
waeaoso4sfsad | s off by the quantity X fromits nmaRCTUA2007/021927

achi eved val ue; the cunulative score goes to zero or
residapowwayse )o Fohemanscasdibeqibmnes,af scorieg onatrivois @serbgaticudate the

o3 Re ST hRER B Rn LS bRt el gn ghe
cunfMlatlve A1pAménel@ord B 8ftYahS @ﬁ‘aﬁitltty Xiftom ?t@ %a%ﬂﬁ@rg ahiel&Bvalue; the

al ignment. The BLASTN program (for nucleotid
cur@,léqu‘mts:@se) 8098 ¢&ze1g ofbelawl due ta thpaathewistion (owm@br thire regative-

B RREL b S B e e g AT o
parnO@faW), ISAR Rct@hiel thessiRitdbNgidad OF 13 ali@Afhent. The BLASTN
expectatlon (E) of 10, and the 10 BLOSUM62 scori ng

progeant (far r(nscé@tude sEqusheeshnebs e defaoltf a poaBe)ZIPEWE of Nata. expectation

89: 10915 n B) of 50
(E)é’ﬁg ctatl onlzkS d %‘for’l@“sﬂégﬁbq\& L{andgn & b Q’IBBWF?&M EGHenges, the
BLASIT programnies ad @F4Ais ahigdRrpRofal gr é%ﬂ%maﬁbﬁ fE) o)}‘" 10, and the

erforms a statistical analysis of the simlar
BL @hscorng n&%"@]’él e éi@n@éfandéi@lkofk(alﬁBP)ﬂPmadNM tAwubci. USA
. f cad., SCi 90 873 15,5787) .
s9: 4003 BT PBLarisor Steey i Borian’ S Ne-biEads compirison of both
strapmdgorithmis the small est sun1probab|I|ty (P(N)),
whi ch provides an indication of the probability by

[00  C lT'hQ Bﬁﬁh?lggnt\ﬁ%eﬁs%géﬂgq@ﬁ % g?a%lg &;a? 8&2{.{}%? 8P t?lg 51m1?ar1ty between

qgquences wWou occur

twd&tqhedc@s gek, ¢ o | BaGiangd deiserll $1993) @hod WA, HEILISBNEEA 90:5873-
sequence if t e smal | est sum probability in a

ST&onfae msgsire of smnbmneglpvwdaé byithe BoASTtatgorithm iethe semabest sum

proQ%ﬁ‘ g&(lﬁﬁ’an aE &Rw 581%81‘{1] ﬁ%%ﬁgog(ehep?rggnqjgtarpv @g@bl ﬂmbetween

twoai@ldotide 09dminbARABeqhEnceO FoGRILIcORr Byh@HanddVOFJHe&hBHR, a nucleic acid
aci d sequences or pol ypeptides are substantially

is cppradRree armlas tq nEaferenge ssapspse pithel @n@lﬂmm pisypability inja eomparison

I ct iV
of IRELERFIAE 015y TRRLE BB ¢ 7 R SRS LYE s v
lessorait hisous OO NEhdekteireferadBi 1dss thsn %%cmobed bel ow. Thus,
a pol ypeptide is typlcally substantially identical to

[OOS%];te?\gggdlgeﬁ Qhti(%tﬂ f%:ic Jc% se%] L Sr %cwgé{ 1dg{1are s%)stanna]ly

er only conserva
idetimat hehatlth‘dp(dgpepmﬂe Eh(aideﬂ b9 t}rwﬁﬂsemuz:leac héld sepnpneRsgiedlB cross
subst i a dentl is that the two nol ecul es or
fea‘itw&‘?ﬂb@’ﬁﬁ Fan ?gad’i‘si @qwlweﬂd%?mﬁe%hﬂ@w second nucleic

acid, taE WBQEBEd QBRI t’I*hQJQ Sy n%(g epflgS &rt s%lbg’t%t]eﬁ/ 1d3ﬂ%‘ém‘3 a second

i’ndi cati on t hat erc aC| uen es
pol;smdpsﬂarfbr adalnr;ple |vdmm theawo IpSptid%athffdmngafmcqmemeui\aa dudktitutions.

us i f e sequence. 3 WD 2008/ 048519
A BB o S ST 24P B e o
molebMENG! 8r complements hybridize to each other under stringent conditions, as
described below. Yet another indication that two nucleic acid sequences are substantially

identical is that the same primers can be used to amplify the sequence.
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L Introduction 100471 The present invention provides
for the identification of epitopes of antibodies that
we oopetss1td or bi nding of the SDF-1 and | -TAC chromks2we%021927
to CXCR7. Thus, the present 5 invention provides
ant i bodi es tRETAbLRRE RIS CRIPFIONF OEXER7IN VENTADN
i nvol ved jn,ligand binding and/or signaling. In
L addi ti o_g',’}'ﬁ% ‘Wg'gs of screening for agents that bind to
(004l Tap Ffd@&ﬁﬁn%nﬁoﬁlpﬁﬁlicws%ﬂ tﬂ@?deﬁﬁﬁ&ﬂ%%f%?ﬁ&%g%f@ﬁt?oodies that
useful for identifying antagoni st and agonl st  agents
conpssd for bindimmelitha SDigl sidghRAChdhetrtvkineg bo EXERIXARDs, the present
. ceptor... 100481. The, anti bodi es ' ted 11&8 and
i BB et €M b WBEDID0 OB AL 1o kg R Rrdan digand
bindingBd/OF 8 ghk1thee Nh badESH BALAGISYF skReniAB b LRd]
_mapped. The peggti des rcll’i spl ayed Si n nTlagl e | }\}\E?}éﬁﬁe@ttgéhe
epifoges arpalse paifled 3s theseguethedsaarevisdiultfoeidant fyirgtineszohist and agonist

inding. Tahle | .SEQ | D NO, Peptd # Peptide | |
age%"%ﬁ@%\%‘é&%ﬂﬁﬁ SIERATSE Hupy RIePog 3

| VWDTVMCPNVPNKSVLL 4 4 QHNQWPMGELTC 5 5
(0048} T EhsrMPER esignBedy CHGH ¥RESIS) (@nipetdwith SDF-1 for binding on

XTI it s RS et Tt
dispRYHARERB ISWRG tested Br thelr abﬁﬁ%&@%& Fith-tRe %n@éi@%@lfo?\%ndmg.
14 2.2.3 YSDINWPC 15 2.2.4 SWPCNSSDCI V' 16 2. 2.

Taﬁll}gﬁll\lSSDCI W 17 2.2.6 NWPCNSSDCI VW 18 2.3.1 NFSDI SWP
WD 2008/ 048519 PCT/ US2007/ 021927

SEQ ID NO: Peptide # Peptide

1 1 MDLHLFDYSEPGNFSDI
2 2 FSDISWPCNSSDCIVVD
3 3 IVVDTVMCPNMPNKSVLL
4 4 QHNQWPMGELTC

5 5 KTVTSASNNETYCRS

6 6 YCRSFYPEHSIKEWL

7 7 SILHYIPFTCRLEH

8 211 DISWPCNSSDCI

9 212 SWPCNSSDCIVV

10 213 PCNSSDCIVVDT

1 9C4 DYSEPGNFSDISWPC

12 2.2.1. FSDISWPC

13 222 GNFSDISW

14 223 YSDINWPC

15 224 SWPCNSSDCIV

16 225 WPCNSSDCIVV

17 2.2.6 NWPCNSSDCIVV

18 2311 NFSDISWP

14
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19 2.3.2 SDINWPCN 20 2.3.3 WPCNSSDCI 21 2.3.4
PCNSSDCI V SEQ I D NCSs: 2, 11, 12, 14, and 18 conpeted
WwWowaok/0a8519 body 11G8. SEQ ID NCS: 2, 8, 9, 15, RE1/Us2wd7/021927
i ntibody 6E10 __The mininal epitope of

anti body!91 G8 was2-3det er ni nSBINWREN FSDI SWP ( SEQ | D

+ i1 K &aFE10

AA_O.AON 41 - H 1 Y " £ an A~y Wwno
NU 59) UTTre 11T 11 I cpPrtTo T I o0y —oCITo—wWasS
det er i nddl to be WPCNSSDO Vv PREOSIPRD 40). 5 1L

Antibodizs of the ppwyention RPRERHCEYE present
invention provides antibodies that bind to any of SEQ

seQIPIRse: AL Gettbus Rawsicn v wpa poh, S0 yes2 8,015,

16, BR@Y 7 @6pettd AGANnELEBH6 RS, MBS ndhal pfBb&E M intibody 1 1G§ was
di agnosi s and prognosis for diseases and disorders 1

deteralingdelg bed” SOABWP (@D X3 Boatidebe againms epi@FERT antibody 6E10 was

| seas.e ' r d to CXCR7 are
det%‘)?é%qstf)%eggg @@%%@Eﬁhﬂ\@cfﬁde but are not

limted to, cancer, diseases involving excessive or

abnor mal angi ogenesis and arthritis. 100501 In sone

enbodi nent the,ant.i bodi es are isolated. I n sone
L e nbodi néHRe 'ﬁ%of%ﬁt”l"ffb’gf”és bi nd to CXCR7 and conpete

[0049]t NThé Breséife M6 pravictel amiMbdics ke thif! toRinhdrREQ APNIR2, 8, 9,
CXCR7. Conpetition assays for CXCR7 binding are

11,dést4ilBelh,ild or ethgr epir@es astscdugDrreind The Sres@ttievention provides

Publ i cat i S2004/ 0170634, and 2005/ Q074826. .
reng b BB Do 2B e NP AR 7 RFgS B disorder
relaf @B X OR7 @bing Rh#iRRA% Zafdi OKCRA. tlj]?eagfseﬁl%rlﬁﬁ)r@érs related to

pepti de when conpared with anti body al one.

CXCBripee exammified maord belweandoyclads thiuf sreabt Bmbed agsancer, diseases
. preferably 1 |pgs re preferaply 2. 1ogs or higher as
mv@%”a%uerx 8%?5%')9 Oﬁﬂ%ﬁ@gg%?%ﬁs“f ﬁ"‘gﬂﬁgﬂ’én‘oodi nments of the

i nvention, the antibodies bind to CXCR7 but do not
[0050)n dIn somagrabrdyaentpHbe antibsidins dre iselatedx dmpinac emhodowets the

- ' ; i bodi f the .inventipon n .
o BTRRC R0 €0 B BRRL 0l ik S BT R or ining
to GXOREY Cempeli@saRewstfoi GXCkersinding @reC&Js&%edBn,Cee.%l BCTAYS04/34807

+ T cells. 100521 The | ocations of CDR and FR

CD4
and \4§; Batentdgligatindbes: USg084/8t Kio3Aa0eé 200¥A0 1826 Comgetitdd of

. L-oys| . . hat, et,. al.. .
o RS M R0 i o RRL s rsnce o i
whdfi doinfpakeedi Witlo BntiBdd$.aldpep @oniprtition{s ihighted b AGhIUSENS logs,

ervices, U S Governpent Printing Ofice (1991)).

pre i?ﬁsg@ﬁ@rlﬁ&?feyab@éz ileasor ihfghstasseasyrediy :

| gBLAST al gorithm Those of skill in the art wll
[008Hc oynsone: dntitaidirderitf f tietinwaguenbeamit@alds biHio TIXNCR 7 but do not

‘(ﬁarovide sl htI%/ 15 _ _ o

bind to human peripheral blood. For example, in some embodiments, the antibodies of the
invention do not bind to at least one of the following: basophils, monocytes, plasmacytoid

dendritic cells; B cells, or CD4" T cells.

[0052] The locations of CDR and FR regions and a numbering system have been described
previously, e.g., Kabat et al. (Kabat et al., Sequences of Proteins of Immunological Interest,
Fifth Edition, U.S. Department of Health and Human Services, U.S. Government Printing
Office (1991)). CDRs can generally be identified using the NCBI IgBLAST algorithm.

Those of skill in the art will recognize that different sequence algorithms can provide slightly
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WD 2008/ 048519 PCT/ US2007/ 021927 different
descriptions of the location of the CDRs in a
w@asosiogsshar anti body am no acid sequence. | n BONES2007/021927

_cases, the heavy chain CDRs occur at amino acid ’
diftseest dessritiamp-cdthe loarin of thaGDEs iy @prticulan antdgdy@mino acid

in. QCC.Ur
sl BRIE 6R5hF Bl S RS o
(CIHRHOF0-6CDBBR2) hiid 964162 FCPRBR dinseicScasdshthe UARS clai® CDRs occur at
represented as deei cted in Fciblgﬁre 1. 100531 The
amiggiacidRPsIoNg 2R LOR TdrS0arft (G3RY) and §9LDEAPRR). tInsomgne
i: t ' : j | y determ ned
en SRS, 1 RIS QP Fen QORI S IPERILLY, Yot
Lnhipit ~ binding of the second antibody to the
10033 i Sbﬁ abifityyof a pastiewasptibpdyqtorreeagmiastthe same enitope as another
: : r et iti bi ndi n o
o088 e i e PR SR NS ey v
bindling ofirtici secstidesmtibody tveths antgenné. g eNCXAR Exenpgiont b ARlon thereof.
is_a Biacore assay. Briefly in these assays, binding
Anypf g gurmher Pfeomppheye bindiag ptraysieal ba werio mpasuseseqmpetition between
joh | g ' t s, [ rent. anti bodi :
s b ok TS AR, S Sl Lhi AR R ey in e
assgyenb@dinigisites aantbenshped sapmlcdsral rBsby tesli®ihe ability of interactants,
concentration can identify pairs of conpeting _ )
e.gfhtfersabanbosiss. tp wehibia the bikdipgphepothsr: dpectimewogansaguidye antibody
sar g ERIRIAY e A tn AR, bls dfoRRTk Byvodies orgpe same
binbiingapitgpeo fTHehmtibedyosuthert shboldyhave iegiotetial ® refuhi Cagnifi€ant
for binding epitope_analysis. Two response levels can =
satyjatiqrs wih eachdaisetion e Thgaet %Blﬁir‘f&?ﬁ thg sgsond petittadytinjection is indicative
i ) . ndi q . '
o R RO L3140 pOTRT A, 09 MR, s bondarics o
perfeespomsaitioh velses s@comdpatiigithndlyg dog wadistinet egtopes. VELd Rlative
t he {b) glgi ng of identical and djstinct binding oo
amUt© b INgSERORFHRSIIE feeond grigodyrinispliqnoisiatiyg & thgpinding of
. i p . ' . i | o o
e i) B 20 B SRR AR e LI O0R amivoni
may eogmize lingr dr seifirh@ionalapitdpes, dbneepintibgdies maPOSddmpetitive while
O her conventi o(gaijéglimrunoassays known in the art can

recpRZ B g S 2R an FROPCHvent i on. For exanpl e,
anti bodies can be differentiated by the epitope to

{0064 c Bthdneynznfidnal umimgoassssichomahin Bid SAcastsaysed Tihihe pr&ent

) [ t { a captyre antibody to . coat the 25
inv i 6 BYoraplieinrbodte el i Erehhesed BhLis DS ko Bich ey bind
usiﬁ[%ggﬁlgm EORA hstay. ehs RdaeRdlod: b{6sing @E%K/{{n% ﬁﬂﬁgﬁﬁgcoat the

rotein will 'be bound to the antibody throug
surgpeef 4 ell. Astbsabugtingionoguratinng ef tageedantigthtiethenaddidrig the

g SRR, T A T BRI i
ant%ﬁﬂ&:ﬁﬂ?}peb%%tigﬁf ARefwashiddBsecdfd 88iboRaY), Whikh REIYdeni Bvalently
0

d
. .adde the ELISA |f this antibody recognizes the
linked rie a dpicetople rawedeghd RBprith Ge datelddoaibody béing défeed as the

nable.to bind to the e rotein.as that .
el BOR e e MRS RE I BiGhFoRe ohefhp e rape epitope s
the RafiGicn@tibddy M OMR BE inkblt fo 5iRE NtheaitpbiREKi T RARKPfERIR epitope

will no longer be available for binding. If however this second antibody recognizes a

different epitope on the target protein it will be able to bind and this binding can be detected

16



10

15

20

25

30

different epitope on the target protein it will be

able to bind and this binding can be detected 16 WO
wWQo@8h®se519 PCT/ US2007/ 021927 by quanti fyi ngP€Tes2007/021927

| evel of activity (and hence antibody bound) using a

by quangiang thedesl phedivity tend hraek gntihody bosndefsingsdrelpyant substrate.

Thé@e{cﬁgro n& ksq%kge@gi \J? ﬁgyi sfanfglebé) t“%g% Esal?otg gﬁ;ﬂdlée a%tde e%ecnon antibody,

whasisaht hﬁlhﬁﬂia] BjpnabP@inUel RIGbWEHeA b3Ttapitting WHhSRMIiES specific antibody
anti body and detecting with an antibody to the tag on

andydetecting Matrin aBibedy teghe tag dbdbk gntigend Barnsirgg thekackground and
o S R TS O S8 BT BB By e B
qnﬁ@@ﬁ&iﬁkn@lrst anti body is considered to conpetitively

i nhibit binding of a second antibody, if binding of

Ay IR BRI e —

if bitldYag @Mbe edcbed arliﬁboa té BRshti 380 tre AU bi ﬁt feh® 3092 S6RFS at least
of the first 10 antlbod u5|n any of the assays

abogd@pi Y6 oee75% sto'rfbopt 2494y inrthe presence of the first
knomn to the skilled

antiB8{i$’§%ﬁE %)b(gtﬂ ie?ss(éj gea?%[ﬂ?‘iﬁloagog% can be raised in a

one or nore injections of an
lOO?%mMeéh%ig Oée@ﬁ?r%eply?lpnqi agtibedies ap kaelyntcathe skilled artisan.

Polgémﬂlfﬁ ﬂhllll%(odlés!%%n 'bg]m?réadé%}%%“%%n ean /ygorn§ % gﬁﬁ_rgﬁg%ﬁlgngpf an

1mmuntma9 agért and@al déshredl ine@iuvans . Tiﬂ‘@xlllymlﬂé nﬂnﬁiu’ﬁ%?%t and/or
i nclude a protein encoded by a nucleic aci

adﬂf\faagwﬂhbe mnﬁsfe@dfl thy mammak by mqbtmi@ emhcutamewofr mtrapenayreal

S I he. | Jomuni
mje@frzi‘%rtﬁe?l&llék]wgﬂm?z?lgé %%% fha Sj r%due 16, pro elq %écoﬁgc.rﬁ;éf\ nB%IFWgamd or
fragmimm tHezead or EXasigy Botedi thefdof. hItlrﬁﬁ%&&%ﬂil o &H}&gﬁt@ﬁ]e immunizing
i nclude but are not limted to keyhole |inpet

agepidRFdaliinmknosay tarhe imnsuwagenic ohe ﬁ@mmglrb@mgomwmzedarﬁxamples of
suclgg}(p]%ﬂ@%etnfcgﬁ%ieﬁhs 15&“15’& %lﬁr re q]‘iqi}l dsto?( ﬁ%%g{ﬁelﬂocp{?mn serum

I nc eun S CO

alblamﬂl Whnél' [BM(glbblmanﬁnd s(olybmpfﬁsﬁhﬁhﬁbitoh Exﬁn;ﬂes of adjuvants which
nt hetic trehalose di co colate). The
ma)r Ploxed wsludg Faswmda © t%é Js\wé@péMHyT&M aditivanted
0 0
(mdgﬁﬁ%@ﬁ%&%&@ !’21, gﬂhﬂg{f%gﬁ%?@ﬁlcgﬁﬂgﬁkk&%e% 'iL}Qe BlhurdiPSion
pro@anoli hadbes:lecvanncoranskilleddn thetmdw&ﬁoﬁfamdbeeﬂfeﬁﬂﬁ:heﬁ on.
usi ng hybri doma net hods, such as those descri bed by
lﬂﬁé(ﬂhl ?ﬁe Satrbodids Lrﬁagleélfbmmtsw E e imflodBRal (aillgg(ﬁc)ies. Nlofbclonal
doma net hod,” a nouse,” hanster, er
antlhpﬂbcsomay he prapost! usmgrha/bndoma hmadaJ duyh hsnhose dedribéd by Kohler &
ocytes that

NN e NI o i
appYMplnlateslﬂﬁPérfllanﬁH tﬁpkbpﬁlﬁnﬂumtzg@w'ltm %Hu‘ﬂ%%% tto elicit

Al'ternatively, I'ynphocytes may be | nu
lympheaytes thateroduvemen azi capatdg efiprodirdihg tuytftiodads|tlyatiwid Ispetﬁﬁcaally bind to

or fusion
the fr:nmunlzﬁlglayggr?tp 1gerﬁat1(\)/re]y?therl§}r91 (g]ctytes may be immunized in vitro. The

immunizing agent will typically include a CXCR?7 polypeptide, or a fragment or fusion
thereof. Generally, either peripheral blood lymphocytes (“PBLs™) are used if cells of human
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian

sources are desired. The lymphocytes are then fused with an immortalized cell line using a
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30 thereof. GCenerally, either peripheral bl ood
| ynphocytes ("PBLs") are used if cells of human
woriogiosssa? e desired, or spleen cells or |ynph POO©S2007/021927
cells are used if non-human manmal i an sources are
suigblei fpging agand sughphpalysthylens glyttlete fousedyhiitibmarell (Goding,

BRSSPl B0 S TR vt e

are pohA B think MR ed aaHhaliah@ellD paHR YR (SRR AR If rodent bovine and
(Godi.ng, Monocl onal Ant i bodi es: rinci pl es and

hurprpenigip e Uspally, 59.01 g@uge @gelpina defies aicicpmpdoyeel ITheihybsdoma cells

cor U b0 SRR PTRBTRAL O, RO st o
lgﬁdvatlhby,surfv&tal of theRMABediRnFRIICE Lells] PESeNFHIE qp{h@iﬁféntal cells
The hybridona cells 5 can be cultured in a su

130‘&met%?ﬂnﬁbmwmmg@omﬁ@hn@honbom tremnferasuBEGRBRE @8 HPRT), the

e a of the .unfused,
cultuPlnebilf B e tofigIBEfPicdl i el Mey¥moxatiule i beptpn, and
thyhadiie {“HA B RzdRn Ty WRNBREBY HRe Wzrﬂ ehPRBSRNGF Hé@ﬁyﬁ deficient cells.

transferase (HGP T or HPRT), t cul ture medi um for

A -
antﬁ)ubﬁ:t &mc esmpete WethtantiBediey mprisify $KHTD-NBHEGhEREQ ID NO:25, or
ells. 10 100581 In sone enbodlnents t he anti bodi es of

SEQH@ NQ2d i SEQHR NeN2 Yrfaribanding touG¥ERT e dhs nned dhode.dsimanized

o BTRES bR AT AR UL B R a4 et

detératinibp Rekiorg(COR FXORMman/htiBod L ite 3HAYE@d U}}M@ﬁﬂue’s%m fa@]ﬁ@ of a non-
of antibodies are chineric inmmunogl obul'ins in which

humansiPEEIES SHCh GRMPUSD Tl &8 rt@bh"draymgié@ deswiedisnecifiaty, @ff' inity and

kSRR MRS P -850 B0 AEREER: SR o

andrSHMID NG2) n@ntbleanstesd ige t}&méw&ktox'a héffah RhiidoRNd
capacity. For exanple, the CDRs of SEQ ID hE)ZS and

[00§5Q i—l@mlépaﬁébod%s C§E@€ #)R)(MQE(?Z n%ygnosu%%%ﬂ qgﬁi %Ib vm/mr}he art,

nserted 1nto t ranmewor

mcmomgsphagmmm aﬁhbnahed(}ﬁ.ﬁb geﬂwbdae &pwma]c gV IRg. Y273 87111(81 991);
n ques known in ncludlng Egage di s

Ma'ﬂﬁes%f ieddol ey éﬁ%ééhw(@%\?)nﬁé\e techniquiss of Bplgiet al2 2md Bemner etal.
o BBy P oFF5BEer
Mordclonad Hetibbdes anialdrabt @hérlapy,tph 27 Fmp;a%ﬁ B@fin@felt RUMAMmmunol.
Co t nocl ona
ST LTl v (22 ot
1mn§9%@ﬂﬁ>ﬁhﬂocﬂnto trdnsgk ﬂllla]s eg}l 7@9&:1;‘? grhgch the r?d]()génous

Simlarly, human ar$t|b0|esc ucing
imngfnojglotahn gemambavgbadnifartiallyace icoinpietel rmﬁﬁ@ﬂéﬂ cUpén ﬂﬁﬂlémge
t he eng g ous 25 i mmunogl obul in
l‘C

h“"baé’%’gybi%%f °8%%W“d%g?%eﬁfeﬂyw ydesmplesihettseomtndgmans in all
resﬂe’@@r‘ln@]'ﬂalnl %%E@reanQHg@ﬁkn@%ééﬁggg%/ %ﬂ“ﬁédﬁﬁérfoﬁr% This approach is

bser ved, closely rese
des¢rﬁ>eé1 ¢. g rneléi@eemm anclsmsrs@?gﬁﬁes Be@ IS, H9BATe A625,126; 5,633,425;
5 6&8&% c}/ in AC golﬁ)wnlugb gc(iié/ntlr c%%ﬁlgz{tlrogs I-{/Iglrl?s eatl% rgz%(/:]h eclht?ology 10:779-
783 (1992); Lonberg et al., Nature 368:856-859 (1994); Morrison, Nature 368:812-13
(1994); Fishwild et al., Nature Biotechnology 14:845-51 (1996); Neuberger, Nature

Biotechnology 14:826 (1996); Lonberg & Huszar, Intern. Rev. Immunol. 13:65-93 (1995).
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described, e.g., in US. Patent Nos. 5,545, 807,
5, 545, 806; 5,569, 825; 5, 625, 126; 5, 633, 425;

WG 288048316, and in the following scientific  PCT/US2007/021927
publications; Marks et al., Bio/ Technol ogy 10: 779 30

100‘?@13 éqgmze) embeshipents, e antibodiquat lyheemsesm%e g8gle(chaigdivs (scFvs).

R AT S0, O PR oo v

SEQEdDUNe: I8Bb6‘a schnaltibolty detn B2k a(slrataékhalhmwlg fétdéiZ@Eate an
Intern, Rev. Immunol. 13:65-93 (1995). 18 WO
antiggp BeIELAS SP@W@SQMWWI@MO ch@gpeubadiess Ginse folded, noncovalent

f
i GRS P OB AELLAEM AR Wl EVERLOTL RlnspLsome
ant{bedg emb&E@dn@ dHQbe Hreandjofr@td£tING, onkf sRill WHRApPpENR that the

16 and SEQ ID NGO 18) of a scFv antibody conprise a
regiIng gay bersaparaiiflibyia neptidelinked consitingof enapr maret dmgjsn acids. Peptide

lmlper{1 %ﬂgel§ uge HE c\:zv?ll]c o téxont Egtnr&]; ung ﬁlt’q-,g'l} }Nﬁlt Z'agc{;rogné/at 'l Acad. Sci.

Usstmml(z%g)hsna eNgl, Scehad T423610988); Wbd(qubaﬁet\[lﬁ , BiSthemistry
ons some anti body enbodi nents can

29:436 DD b rPakeH Biged HE6.) Tor1d SOPISMING. Sk 403 e Sesramer e al,

Bzoté%% an%hse] 4: Eﬁgﬁgf{]@ 9@?}/ @&e?aQ&QBg}:)%% 1dg)fm§5pwﬁf }I%PQ/% nlolsglég{' 1C

b1o|dg|iﬂﬁéﬁétu&myd>tlidﬂ ¢hah t$6in aiccrepidhb okfd_)qwﬁsel'\l‘b §ohfé affimudedstance or
Huston et al., Proc. Nat'l Acad. Sci. USA

Othsr %)8‘7@;‘ relatigEphip ptygensthe M anddk;. dleweveathg o@stitupgBgpino acids of

oG g PSSR A e s

fold?mg, rfst elmage, oehydophobidtyotsisglaichale ¥ vi4cFRY eni2fdlidspBdnally include a
? rally the peptide |linker will have no specific

pep&da lab?rc%flnoaaerwlilafw)o%rwa? agisrgenera)lpna mase theg Ji0gmyne acids,

prefeq?lﬂy I‘ﬁg Eﬁ € t}ﬁge ! Va'\c%ﬁb Eﬁﬁ@ %bﬁ %Qg %?Jr%&ég%orgmﬂ} IﬁJ amino acids in

lengtbn b série meadlﬂmtsaﬂiedﬁp@de hﬁkléﬁlspﬁ@inlcﬂ&mbt HBE sERYEndEGly-Gly-
sel ected to influence sonme property of the nolecule

Glys (b Se(SERID N G- ] apisieratiy 2, Siadger, 6 sichisganeapeio di@vevgr, it is to be
BB B ST A G QAL 1 AL i
va]gmrcenhhbu}bsnmtm;foeatgnmnwo am no acids, pr ef er abl y no

nore than 30 am no acids, and nore preferably no nore

[OOH"]an MEh Y AR AR FY ﬁntll&&i‘?&tﬂave b&erS &Hb%gé QS er al., Science

e peptide linker 1s a concataner o e sequénce
24€Gl %/7561 381 (@8 IMar&eral( Bla@rk DA NHA4DIE (19&91) endMapgRan &,al., Nature

sicggsh .30 34 67 SRR R Ao Sl et b G e il is

b dnidrbNA DOA i€%R
1503%33 t ut ed%?grpaz dg}?g}?i %e f%&?ﬁh@%}]ﬁ%%ts%gfbﬁng%}ﬂ%%the

vargbloregions bbliany ahdlightinheims 9é sumibeglobimes, Thell€R woducts are

1275-1281. 8
o pd 0 s 36 S8R0y i va L N EPUg<TS Uy puctec acid
seq@bﬁHeF Hat eddbdd 8 pehddé 42 9erted BetWebﬁfhe HEW&((Y PAt chz(ljm nucleic acid

s froman imunized aninmal is 25 isolated an
sequeas.i Shpneqleic ecid Wiheh ediNdesi the sefpl is finsededisitang veetomadsexpressed
in the appr](c)}ljr(i:atg g(r)sttclgﬁ. The scFv that specifically bind to the desired antigen are
typically found by panning of a phage display library. Panning can be performed by any of

several methods. Panning can conveniently be performed using cells expressing the desired
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vari abl e regi ons of heavy and |ight chains of

i mmunogl obul i ns. The PCR products are purified and
w0 b@siussiei c aci d sequences are joined. |If a |PakER2007/021927

peptide . is desired, nucleic acid sequences that.
antiggp 6@ @eerrﬁélrfgéwi g3 @lxdr%léf@fee@aﬁ@t\m&éﬂwt%rweﬁwerand

. . Lol : 0 . .

CofelEhig A Quehbeficlh e Bl EneRARS THE unbA WELELE AShEN off the
solidspriessad tBObound plagaprrehped.at e host cell. The scFv

that specifically bind to the desired antigen are
00 ok @ A O R O B R STb P o RERRS of the
seldeann prgessadndaiepsirizionnhd yurhleer o€ cfonesmhdt ¢imibeGcfehédand the

.expressing the desired 19 WO 2008/ 048519 )
stripgency@hovhioh 1tgp done Nk yipiaH Y JHERG SITMEEEY GErespndy 49 mgraselective

T T T
routidh b 6 panthingd) dgephape thaabinddo CKICR hevatetigdlatds sttofcalieedpressing CXCR7

t he bound phage are el uted. 100621 Finding the ) )
on thetrisgease aiF expanded i 4rrebitand sebigsted to apotier fand T ppnaing In this

ffici ot i : 9

wef R HERSI St o SELERLL MR Epa AL ASRRAgS A

enrchimeng@reayh wiunb isdoms nultiple sowhds ef payrigowlll Igad toi the &olation of rare
stringency corresponds .to nore selective _pannin

) ] o f
phagf and Hiepriim@atspal qapipingdryithja mhichenradesithe sehey \psﬁlaa@ highest
afﬁmqtgltor El:?%]\a/mtcgqsc g@%prgfs,@d oh ?g{% of panning, the phage

. oated p s or to cells .
10083t R isep bt anethes oL BOHBS chGd PP 5T RG Depifen Eenotype
ond iR dDe RN TP FEPL ok (BN AL b BECHES hlimfler g a cDNA

libmanufod binglid goe,antipdrt, epdrewitlo iangks]itnhrigeotivlorgswi || | ead to
the isolation of rare phage and the genetic materi al

|00§@PL% Gﬁ@eﬁ%édﬂn@nt\!\me%ﬂt@&m&?{rﬁ bitsgé‘cgﬁs Etib¥didl. BiSecific antibodies

i'ghest affinity or one wh etter expressed on
arepitangelondl) 08 BiLlings bat it dwstedfto t Huenameir hothaoizegyaantibodjes that have

. chosen,..t.he physj cal i bet ween geno e. .15 and .. ..
bingR@ o Bt B bleactiyo SrleT ahEems T kB yinpl Sasifisiies for
twd &ifopsd oL MRISYmBBANEN. Oh ofie SRDKYInlehDbLAE Yf the 'birhiiﬂ%%i%&ﬁcﬁies is for

antigen, even with large |ibraries of clones. 100641
a CXCRohprotavindhié othart onetik éorampihondifisrena canchi antigen f Adternatively,

ol BRL T BOLERA RS, oo ol

anti bodi es that have binding specificities for at
[0068h s in samae enbediments, hiaaniendy 19eorypgatedhigaa abfepi@r myiety. The

specif.icities for 20 t i topes,on t ntigen. ..
et i B abhput Bt S APHAD MR RS ST 1B RIS Pigtis such
as fa@loactdv QX8R ol @iredcBnt 1hbds, OF BAT bONthetapehitid maiedf. her

different cancer antigen. Alternatively,

r - . no, .CI .mul tival en :
10058, B! Aol e er Rl BT ™ lhor¥i Bl s methoc,
tar€edin s Higdy@6tokie agbnted Latdeplissi®betdlls, rEBElts in a reduction in the number of
afflicted cells, thereby reducing symptoms associated with the cancer. Cytotoxic agents are
numerous and varied and include, but are not limited to, cytotoxic drugs or toxins or active

fragments of such toxins. Suitable toxins and their corresponding fragments include

diphtheria A chain, exotoxin A chain, ricin A chain, abrin A chain, curcin, crotin,
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effector noiety can be any nunber of nol ecul es,
i ncl udi ng detectable | abeling noieties such 25 as
w0 2ehBo#8s19 ve | abel s or fluorescent |abels, or PENUR®0A021927
t herapeutic noiety. 100661 |n other enbodinents, the '
pheppwly gine CRAEY b japEiftatin angd e dikeoLytoterde agents lsq mickide radiochemicals
hod.. | ¢ . i ent to cancer
maﬂ%ﬁ‘%‘é@“@%??F&s{)lg(?tgé%etf §X¥I§&d§éroeéﬁeginivélﬁthnh t he nunber
of afflicted cells, thereby reduci ng synptons
associated with the cancer. Cytotoxic agents are
nu varied and include, but are not limted
I”ioﬁﬁéﬁgﬁ?%gﬁg drugs or toxins or active 30 fragnents
[0067] sThb ahtibodits.of Bud nadit@ntcax beaseind defeei CXCR7 or CXCR7-expressing
corresponging fragments include diphtheria A chain,
cellg iging,anK oha BRAPF, oty ] secogrizediimmuniolqgicahbiediigssays (see, e.g., U.S.
[ of i 08/ 0 /
P 2 1 3 A R oy PP o OFthE Bbnera
imMyiicakays,ceagio Methddsan Oetl IBicie gy, abl08 N e16al; @l SA cdtefee Piess, Inc.
cqQnj ugating radi oj sotopes to anti bodies of the
Ney Mﬁgh? 1BR): Basic andeiretldwayeolgy GiptditionStides & Jeon eds. (1991).
of the invention. can be used to detect CXCR7 or
[006CRThex phiemssanginvestidrsprusidagmamydobf deteutipeellHthavepkess
recogni zed i mmunol ogi cal bi ndi ng assays (see, e.g., . )
CXGRd. "Inpge apthodqa BpSysperirmedon the;subjedtand sageollgaigd tissue is
-+ 16 £ i - : ' 0as
et BPGrd he isdls ! BN ;4108 AR F oyl HIRAS X R
antihodylefiihe ifremtion. Ang immNawcHaplex{shoRidh resBasndicadithe presence of a
inical | ology 7th Edition, Stites & Terr, eds.
CX gme"m% pyed-pamaples ha famlatatesuch deteiiong thegntbodyecan be
rad%&%%r%ggﬂ@& fFi é}gecﬁﬁ‘l &e%h%% g aectgct%gﬁ)'e] IsP 4G
net hod, a biopsy Is perfornmed on the subject and fe
fluaredcertduleal. in sisukerinsethdds slieaetlls pavbé daectdhia tivessitg Miaging systems.
TGS SR B S S oaions o s il
; u
iR A B e P PG PR A GETPEE, b PR psed for MR
Integnallzatien etthe entibadyemayntd ingubytactao eleend Sha lifdivalhad eesdgamism

ooy e e Sy e B sion i b Bl cearance by the

extREINAS entz%at@@éﬂv?roﬁﬁ{énp&ug%ﬁ%Hﬁgrd'ufht&jg\#@ea P9

i magi ng systens. Then, the |ocalizatli of the | abe

lﬂﬂéﬁagﬁg@ﬁ&% %A%é%gs\éﬁ)%%?%gbdgﬁ{gg a%Q%%ﬁm‘Qg?n%%és%? methods and the
antDB8REBHMRIAVentiSA! ORAGara Rt U@t /i eIYBhple, radioimmunoassay,
Internalization of the antibody may be inportant to

sandyichricnmuneassaye(ingluding ELNSA b igamwneiiv@escorgecsshys httestern blot,
rovi ded. b xtracel lL.ul ar. bi ndi ng,..which will be . .
oLl GRS dikoB! hinidHe %yl Phsg) fof i S detection with
lab€1B& Niitodtes EA\seE I ctéeAUR b8t Wialyh Gl HeC b RidY e.g., goat anti-mouse
cl earance. 100691 CXCR7 proteins can al so be detrected

FITs| mgengralmygrdew wiithecmsbeaplatseimsdesyanid betfeundantHastoi &<lane,
AnBlod BEATIWENLL DN B AAURRS et hods i ncl ude, for

exanpl'é,” radi or rmunoassay;
[0070] The present invention provides methods of detecting a cancer cell, including

methods of providing a prognosis or diagnosis of cancer. CXCR?7 is expressed in nearly

every cancer cell tested to date, whereas normal (non-cancer) expression of CXCR7 appears
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sandw ch i mmunoassays (i ncludi ng ELI SA),
i mmunof | uorescence assays, Western blot, 25 affinity
W(amoemmsgr aphy (affinity |igand bound to a soP€TUS2007/021927
and in situ detection with | abel ed
to bsﬂtmlkf‘é‘dpé&e kidneyeandrigrrepraatcells asowelhgeimtcertaip d&ws*l@pmémal stages of
[
fecf R S8 o PO RS A T S auts AP RS Syon 41 and
10/962,6380 Bhekefom, exphadsidadi @SCRAI-abel, ah@iypdvBaual, in a non-fetal cell
8F988 100701 The present jnvention prOV|des met hods
and leogher thane ldneyeer teainicell; ipdicaigs g liksty nreseneriel aeancer cell.
[
Thgfrelentt BACRAROAIRCtSyE Lol FLARINR oo b s daiso
mdmhtbﬁbﬁﬁre@@fc%f a Caoer. dABGAE raseX Bamplds @0nt@fniKgCRCR 7-expressing cells
appears 21 WD 2008/ 048519 PCT/ US2007/ 021927 to be
are copfimed fopthepeeskneardcansra cellsmsing ether raetheds kpowpanthesast.
in certain devel opnental stages of fetal |iver. See,
[0081]g. AcBSGEINgSOYECBher aspbclbfShe Maestivn, ARtdde i seleciNosa course of
10/ 698,541 and 10/912, 638. Therefore expr essi on of
treaimentofiapubjesidavinggigusnecisd of havnaeancenars prondgdet Hie methods
[
el b fhmTh? Biis? s ARlobbA %ol LR AuE Gyl anvibodies

or goigeebindingf fr{ants ﬂhﬁrebﬁﬁhat biss ypectfidalls t® CX\GRSE; dkREting the presence
endothgllun1of a tissue may al so |nd|cate t he

or ﬁ?ﬁf’é}:?éﬁ) antizody bindipg and pﬁegg)‘gea onesof tr§atmﬂnégppropr1ate to the cancer
[

of tﬁﬁ g&tgér(gseﬂ?]%oe A %ﬁ@er CeF?fg&ELehlsls aﬂ{nﬁmgtgﬁeé F&?iﬁ 281rt1bod1es of
theiinvehtien ar the sdjetl1l According to yet another aspect of

the invention, nethods for selecting a course of

ea :

O e e RO B oY e o SRR Sl PPk
incfudowg bitenos libjited to eanloe Ie(ggIoaa:hnanmpglﬁ)masonkﬁnhctlmgndshmdanomas

pﬁ | e mnth ant i bodi es or antigen-binding fragnments
Iymphemad fetkifatias, AYPOSHERPMAZ ATFaPt FAnCexereriandapesss SRy caltsancer,
QR ok Binid RAEDRED 2 pr ALl A, AT Bufkites Bbhopya, head and neck
cancancdon carfcet, lvel osedty] eatcer,Inonssomdl etitionli capners smalheell lung cancer,

regtiment js administering CXCR7 anti bodi es
Ca"F‘FT kg SePhagusHomag @ager aaswie@t;?sam?hgemte@ﬁﬁ&y cancer, cancer of

the lgANS1Add L) rbaHEé}\Uf ARSsrh A infBERO Q&tﬂfcaﬁée?gﬁ&%grbgnw nﬁﬁ‘dder cancer,
§|seases including, but not limted to cancer
pr ostatemanmmemlg lcampeg syrethned oartvet, itashragar capkem caresal cancer vagmal
nocar ci nomas ast cancer

o TR S B e RO B PSS S concer

pancRU4KEBhddCriny HM%arcﬂfc@@Eeﬁfc@r S8R EcerdBidn B L, trEtmcoblastomas
I homa, head and neck canéer, col oh cancer,

y
Hodgkiins bmmonman@eﬂodgbnsémpmomae(ske IWEBMIPLSMH PRACTICE

S e 0 R0P et PR B RS
dysGaie6en, s‘ﬂf:h a$ A& hemhdrid |d%‘é§i§%ra;nd GRANGFIe s@[@rotsﬁeki%ﬁ? Hysfunction;
intestine, rectal cancer, kidney cancer | a

rhe@lanf@e} aﬂhrmsOsqrétae allegrefirejcgtion; hiberoasierosis; asthand @xbmerulonephntls

| n rvi cancer
con?ac'i1 atliilgsltn grlfllm%{ory %O\%glrdlse%ge, cof:f:‘l 1S; pSOrasis; fepere}%smn injury; as well

as other disorders and diseases described herein.
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cancer, uterine cancer, ovarian cancer, thyroid
cancer, parathyroid cancer, adrenal cancer,
W@ 20081048819 ¢ endocri ne cancer, carcinoid cancerPChUsm®07/021927
cancer, skin cancer, retinoblastomas, 25 Hodgkin's
V.| yphadeilatowsref lXHGRT n' s | ynphoma ( see,
CANCER: PRI NCI PLES AND PRACTICE (DeVita, V.T. et al.
edsA.1997Meilmrds afldianiiying Mplnderos)of caanmme Recepors n
IOOZﬂg &eﬂur : f g{ﬁ/ Eérgggrtgénqag a%g%%lﬁa@ps Llj)ﬁé:??l'é%? tro iaendt{fi ggesn?s that
mod iSRS R\VE (ﬁfatchﬁbl 6ISﬁJn&ﬂ'fnddf@X@R|7 ‘i’r%é}fs pdrRb RSy Qﬂnammallan cells,

at heroscl erosi s; ma; gl omerul onephiitis; contact
andcmpmllytmshumanfdeﬁmMg@nyrabmm thié sEecmeg wethbds myolve screening a
usi on 30 as ot her

Pl eSS 4 e betuaentBhi ikl wif ainplyppdrsomprsing any of
%?\Q@%ﬁ?é%é% RGT 4 333099 /1@21:981 as dtNem'}&CHékamH%e&ﬁn Grting

hods’ of idéntifying Mdul ators of Chenmpki né
fragReeepoioC X CROGDBDridinguhdse seqfenddsf fozepabplechykiniding to a CXCR7

rotocol s can be t|||z o identify agents. t
fradfaAGe B R eapPosies SEE UNe)USH FPRITTIOR (e S figgment or
aCt1Q§dlA§CXW7t iR %ﬁlé ledbloBintEREET R hadht Bﬁlldls SXCR7 @f‘ﬁﬂ at least about 1.5, 2,
especially in human cells. I'n general ternms,

3, 45 &1 HERONY0, OO hifis 500001 0@0 smeetriafnity of the agemit jiorcahother protein.

In R RN i RV Ch gk G g s Resspopes deribgd herein
(ané-gptléfﬂally%% H8ing Wiridr n%ﬁ OLERY W% HSECH 't}}fée]d &P Cermini) is no

i ncl udi hg ragnents of CXCR7 conprising these
mogsdhars eaes300f 550 éﬁﬁntﬂOeJOQg;ﬁOb‘ﬂO]lenzp oofeveCHERD acids. In some

e BT A hoc T HREeskiaa o raagmian b gpe a5 e fpmino acids in
the@m:éﬁgth'@X@Rﬁ%oﬁFﬁ@ﬁ@d nts, an agent binds CXCR7 W th
| east about 1.5, 2, 3, 4, 5, 10, 20, 50, 100, 300,

500 or 1000 tinmes the affinity of the agent for
another protein. In sone enbodi nents, the fragnment of

CXCR7 conpri SCH&néﬂﬁeR@ééﬁ%ﬁﬁn@iﬁéWsh%d herein (and
optionally conprisin urther non-CXCR7 ami no acids at
[0074le N somer onb@liments; %XﬁRﬂsnwbﬂatmraee tdenintiedehyyscreed o, for
o3 0Pk 1805 i 0w e BRCR R

polga;sapuﬁé ag fRiginchethetef.| Bssselonaikil1ah kheafrt WhEreadB i 1Bgt tHsre are a
the full | ength CXCR7 pol ypeptide. | Chenoki ne

nurﬂ@é@éwws 181 prafong mgmygoqwmzs | b someeerhedirenia semples with
CXE%%% {:ﬁ;at%dswﬁﬂ g ]abe?elat I cfy (?)tytgg fIvE ettrl]clﬁlg i gf,],\%rélnatn?g%dy

ete Wt
conﬁﬁrﬁmglatﬂéﬁsﬂglet@]as EIRY IDFNIszBe@EQdB,N@QSf SBQTBNO:27 and/or SEQ
thereof. Those of skill in the art will recognize that

1D NE:2Q) and dhep contastsdrwidt a neigatial someetiter molesiise th lterasion (e.g., a
oIR8 ol IBRARIRALS AP R e Ty fpouna

ind{ceteg that &ie taditcbmPdynd is a potential CXCR7 modulator.

[0075] Preliminary screens can be conducted by screening for agents capable of binding to
a CXCR?7, as at least some of the agents so identified are likely chemokine receptor
modulators. The binding assays usually involve contacting CXCR7 with one or 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
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conprising at |least the CDRs of SEQ ID NO 23, SEQ ID

NG 25, SEQ I D NO 27 and/or SEQ 25 I D NO 29) and then
w@eomsaetsed with a potential conpetitor nol ecul BCT/US2007/021927

Alteration (e.g., a decrease) of the quantity of
anagyitcpbisenignsn qut@n@xmmg assaysheclpdesbanme ot limitee £,

R et S B DO S A AT e, pupgiom labelea

li gemd rh)u’ﬁﬁ'n £ WHﬁleﬂe@Mgzﬁﬂﬂﬁﬁdlh? Br bther A98RLhiERRARSAN He conformation
to a CXCR7, as at lTeast sone of the agents so

of (F&QRF i flineghepekipg r@pytozth@lmrdumeuqimm@an Bé)naturally expressed,

°tont a?{'t%ﬁzetgxﬁ?&v\ngt F‘\S% h glsagr ‘ito 18?%{‘#3’ %@H%/tg opanjagonists. For

exaaipll@\My mgmaurﬁﬁg CXEORT7 Withe pf)l‘éhmll hgomECinl Iﬂeaﬁﬁﬁné fFICXCR7 activity,
agents to forma binding conplex. Any binding

%ﬂﬂ‘?‘ﬁ)‘b@)&@é PHindesemaleseleg tragstimulate i ¥GRAnytiGly.a nunber
of established 23 WD 2008/ 048519 PCT/ US2007/ 021927
anal ytical techniques. Protein binding assays include,
but are not limted to, immunohistochen cal binding
assays, Iow ot di ol i gand bi ndi ng, europium
| abel ed i ERIMR Hehwel iotin | abeled |igand binding
r ot her assays whi ch nalntaln the conformation of
[00¢s{crThe smeenemtmetiodeof the ermeahoru@am Yezusuiformed acin \azm aysel] -based

_n Ioned or synt
assf80 PR UNS ok p S TRINET 1 vp o fe BHIEE s SBoBr o whole i
commts&@((h)(@R§ (]Eﬂrbas&bmaa}lsean by pei@srnaatih A6 @éﬁ;FiK wWHid"CRCR7 is
otential agonist and neasuring for cxcé% activity,
€Xpress§ds possible to identify those nol ecul es that
stinmulate CXCR7 activity. 2. Cells and Reagents 10
[00270764!1-bhsedsissage iviviogy eelidlo A8l 1sadr ceh ErattiviRioh @i fRTXER 7 to screen

rf d as in vitro or cell-based assays. In vitro
for g%%“ 6’@ et e viesel X €R7 byithrypgenhroExemplary cell types

thatf daA®E OB R r Lo Gell based
Yassays can Idwgg??gfﬁ%é%gﬁggﬂe %&#Pghﬁﬁﬁg%icﬁ eRcFmalian cells
inclagipg daakedyted Q@R A n@ﬂkdphha,sadqmwﬁadmpmlgvs evkifbphils, basophlls
fractlons c aining CXCR7 to screen

LI
mas? 8?1! 6%({1][ Y hﬂ&){tﬁ@ speh sl Es thng@ lsal@plfqpin@y %ﬂkl@%dﬂnphomas
tumgz%%frégtl:rﬁ%ﬁ{ég alt (Eﬁ’él@ ;%ln%‘o 2 frl)b]héfp I%ﬁr&ié%]c{@g%%ckje cci:lljl§ §9east tumor

cellg, oganaram]lcammhoraas Cﬁ*lvicﬂ] carciabmal, atoblastkmay, tiesr &dlshkidney cells,
eosi nophi | s,

andglggrgg qeg hals lﬁaggltascfg lgsﬂ aqnﬁi:d;f%%gtte zfsells§31¢ he pgmry cells or
tumbLEdIR 0 BtheBrypRY l)ﬁl'rmh?ﬁ'zh ] "ﬁﬁes Ryf éﬂu%e EXORPOATRS expressed in cells

tunor cell s, “endot he pericytes,
thatfdolnob BXprstssin codegtinaus eabios of ﬁ)ﬂ(ﬂﬂk ocai Which ek pr@sdion hd¥een
lnmﬁp cells, ovarian cancer carcinomas, cervical
Sgclnonas gl i obl astonas, |iver ceIIs, ki dney cel ls,
and neur onal cells, as well as fungal cells, |nclud|ng
10078} asln sows|casescarerhentpol GXC}R%@ well as protaimbusics) daﬁ b(&rused for

scregllilng r Wﬁe%%olgcule ﬁrc%%meg erlor bmdmg W1t}gCX%q{u')’]1 gands are esxred the

be expresse
CXCR7 fragments used are fragments capable of binding the antibodies of the invention.

Alternatively, any fragment of CXCR7 can be used as a target to identify molecules that bind
CXCR7. CXCR7 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 CXCR7. Typically, ligand-binding
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that do not express an endogenous version of CXCR7, or
i n which expression has been induced. 25 100781 In
waQ oims/0esases, fragnents of CXCR7, as well as preCEUS2007/021927
fu5|ons can _be used for screening. Wien nol ecul es
fragrefts Wil hpRInerisedransmEIL e i S19NSERGRT Masyanalbokthe extracellular
doifi§st f CXCR7 fragments used are fragnents
capa bi ndi ng the anti bodi es of the invention.
Alternatively, any fragment of CXCR7 can be used as a
target to identify nolecules that bind CXCR7. CXCR7

fragnents can | t of, e.g., at |east
20, 30, ZO 5 i st S HXQEJQQR% to a proteln

IOOQth i simgerabdditiehtspsignatin moggeedb pEXCRORKtivatydh i akddy/to identify
and- l'])l ndi n 24 WD 2008/ 048519 PCT/ US2007/ 021927
XGR% drlatogy | enabing ardaty olahemekive aprepiosysashs determied in many
wa§J Sor %&arﬂﬁ]le Qg (ﬂtqmg r&&ts" tgg%lhla(t{%qu cigg%hlgﬁ of gtru%ture ?hat fésults from

ion activVv

thedm’abr@g dSlﬁEthé Ssceﬁﬂogl’tﬁzi nmgratlyloggﬁﬁaglh@a/ndC@ZC?(@RWhﬂmg of SDF-1 or

is used to |dent|f CXCR7 nodul ators. Signaling
I-TAQ iapdl £9n weludp éﬁ‘fﬁﬁk%ﬁ é“?l’@élé@ﬂ@%sfe@;%‘f)rb@e(ﬁé&eé Signalénts (erg., activation

N chan .
o (Y )b, AR o LRI L Gy o o
cyt@slolhd Iffeg c@lfcntnlﬂ)@a celbdatresponse ﬁlnﬁﬁdjm(eaé.J Hin A ST dMBemotaxis or
9 CXCR7 binding of SDF-1 or 1-TAC) and _
re]qgéq,]oqn ‘HQPWB@ qré@ggfaé(prs), apg F}wg]lqezé{tp@ﬁt’we]y signaling can be determined
by 889& QUhe 'n@tr@éé})t%'rmgdt&gce(l]ea(ﬁlf:sioﬁcfn'é&%tid)?x? b(l:the% ?emokines
i an protein uctiron o rans
and Ghemehme reafeptdnemmlm:(ErMmp:ﬁl adhesidn thenghshd: m@dfﬂcﬁﬁon of integrin
el l ul ar response function ﬁ

SIFGty i BPTiSh §7 eifortopdanra. Brmuralrsenickestens 1B At (@P92)-

nmedi ators), and the like. Alternatively signaling can

be determ ned by detecting chenokine

receptor-nedi ated cell adhesion. Interactions between

C
O s e SRR e Ay L0 g o Havively,
secafidarnimeyseapets,auickling gycliSegviP @r gmsud)_lap]ﬂapshmms as well as phosphorylation
| ogi cal Revi ews 6: 37-46 (2002). 100801

or dPRRRIPRGA e VER S GBS HBSEOPLHHy Sefo e RTRAGE, e al. Nature

Meliptei: a1 1484 %8 A0do RN dKoBh MBbY 86:1585. ‘1’5@(?{139% Yphat es,

nmessengers, such as cyc or inosit

008 b RS i e ot SIEPRIRIAD B4l g moitre o
det@mind\NA b1 B o201 |Eb@ﬁst?eanﬂélv%ﬂrs1M§de(tjag%ct1§ﬁfés @P%Qﬁi%statlons
Bl ood 86: 1649-1660 (1995). 100811 In addition, other

thateqashr &5 aigowisof %mldﬂor@f@@ea@klmawapmrc Enemplaoy d@wnstream events

A BB TATHAE £, FRAPRAS SPHRE L8

nori-EaiceroGE 1) AT el répoHids imfludd ddhedian bPEeIR(e.8 , Eh@idaieliRECells).
receptor. Exenplary downstream events incl ude,

Estalisherbei zralmgecaggades @éollve(( B angiogenems (ea: n\éEGFOﬂ@hﬁcg signaling) can
also gé }noglrtorfea %&F ecf%gf:secgusce é)?CR7 modulators. The ability of agents to promote

angiogenesis can be evaluated, for example, in chick chorioallantoic membrane, as discussed
by Leung et al. (1989) Science 246:1306-1309. Another option is to conduct assays with rat
corneas, as discussed by Rastinejad et al. (1989) Cell 56:345-355. Other assays are disclosed

in U.S. Patent No. 5,840,693. Ovarian angiogenesis models can also be used (see, e.g.,
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25 non-cancerous cell). Cell responses include
adhesion of cells (e.g., to endothelial cells).
wEgdioalokssshed signaling cascades involved in  PCT/US2007/021927

angi ogenesi s EGF- nedi at ed signaling) can al so

Zinyaerisii R ér-etf a%dﬁg%?r)fJeQ(lg asess eld 26399 Zimpauna 8r6., et al. (2001)
bh i f,ca te ene
LN oSSR OB RRIOORSATE B s
nenbrane, as discussed by Leung et al. (1989) SC|ence

1008215 DHers sarseyng Missiods predisehon ﬂ@ observainLibat expecsyien 0|f certain
e R SRR B A SR TR PRI B B

protdirs. caRali@rtie U¥ed t(ﬁmﬁﬁ&:t@%terﬂ(ﬁ thaBctaigi STAENERT S ANRE6S §f ELISA

can al so be used (see, e.g., 25 WD 2008/048519
invEstIEAmBORe7E gondipted tzlcwm@rﬁalw refatige corgengiptior( thml)ous; secreted

e D500 SR LRI B G s

Thricugh theed stadies it 129 JpteAninkd tHRe CXABDBinddE%-thE ucti'chQﬁ%]number of
O her screening nethods are based on the observation

diversatesalanra psoteins.dncleding groythfagorsaghsmpkpicst I@Ptﬁﬁomrgtemases and
mh&l‘gﬁccﬁqngé(]lc%d? L& ETHE %Bm%%tfltﬁ/as{ h%ﬂl m&?l( tPat are provided
tection o pro ’el'ns can

involve |deeﬁhinyng3l\ehﬁhm a"lesttalgentaﬁédtﬂatésythefpr@%%?n of%e&@frﬂ @8wth factors,
of ELISA investigations were conducted to conpare the

chemokgiesractaldopratetnaggsi apd refibiers obmetallopraseineses py 6%GRA In some

s S PO AR oL B S B, 28 o

undet limdsnglehan I@blﬁtﬁdoﬁmtth@)&(ﬁ@fomr{mu G@é‘redsb ehePproduistion O tif CXCR7-
a nunber of diverse regulatory proteins, including

indg¢edhiprotemsct or s, chenoki nes, metal | oproteinases and 10
i nhi bitors of netalloproteinases. Thus, sone of the
[0088) e&he figloveEh priscihdi@re eRsmplps ofihd edriousvls¥eof proteins that were

determ njng whet her a test agent nodul ates the

detestes e e as éﬁethéCreralewsgvlm Sadhgles T 1) grewdniskione; s, GM-CSF);
rtei

) AR S 0SS ES, ML il 10 ) ptippgems ..
MMB$)ayx$d =) m}ﬁbxmiuxfhmbIWptdnemedel (8.g(, ANMEPXLY. actsSexbé‘t&écBmﬁt) other

t hat. have been r limting serumconditions
profeingigjtesgyanqys S?S(faf‘ﬁ Z’Séjgteﬂ?é production of the

CXCR7- 15 induced proteins. 100831 The foll ow ng
[0084]ot dhess parté:ub»r@mpbies caf be deteatert u'lsimgstmh(hs& asmofiological detection

mefBpg B kown i i er” Qecappriagh Tl Suoi S0s 2bciee i & high-throughpu
forii, Gopfekamp fezﬁre(ﬁlﬁmg&Hh@%re(c%ngucteml\gﬁﬁuwé@?faws AnBLISA kit for

cyfoki nes (e 6) (4) netalloproteinase (e.g
det¢ating)TIMPa tl 1y Bpilabib fioint BakaﬁytmatiMri @podriceCndsNo( EL@B) ELISA kits

| S. ex ect t ather 20 ei ns
for et PG s of BRSBTSV @s Bteer Sovomles of suppliers of
antibB8Re t%@ﬁﬂécmaﬁ? bﬂfdQB@bRy‘f’en%alnst&?alﬁﬁlE Gfd ﬁgvﬂd% ithe examples below.
st andard i mrunol ogi cal detection nethods that are
Prokenasuch ms theanetallopr@emasgs phad achenziyaies can alsn batitectédby known
use..in a high-throughput format, for exanple, are
eNZ¥MARGESSAYSat “are conducted in multi-wel | plates. An

ELI SA kit for _
[0085] 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 . Biophys.
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detecting TIMP-1 is avail able from DakoCytomati on
(Product Code No. EL513). ELISA kits 25 for IL-6 and
wORM8/0¢sEm be obtai ned from R and D Systens. Fur€T®82007/021927
exanpl es of sup gllers of antibodies that specifically
AC’bt Ht32t B 19 6k990hsThdss neaoklyorseof. an@otbarltw celsomimicttiel ymphatic
Ies be 0 S such
Vasﬁ%t’ %?Peber?gg‘é’i) ‘?‘L‘é’(t‘ mmaafﬁfé%escaaﬂ gEpveh fpgdors (e.g., TNFalpha
andjlft,tﬁfei d CQMS KX a8ingeOR P RBLdaf baeSAYSed #&Qﬁéé’m 1!3/ tQtahfr‘ére to this
eMmmnmﬁs potential nodul ators of CCX-CK2
mopelgyesdn both statisiadhesor assyys a8 Ovelloasrassiyb athereoc@ﬂlls are under flow
adhesjon to endaothelial, cel
coriE 1 BrrmiaE ForgEht hEeRim tirs & 4 o A Tusr s aiabady gvaluate
adHeﬁbSﬂ%hrpﬁls& B@ rf@ntbd.in Bvaqsec2B. 48k Wldriak QYN erocirculation.
Bi o g 2008/ 048519 PCT/ US2007/ 02’1927 Act a,
3328823 @QBQQD (1990). These nonol ayers of endot hel i al
ceIIs mmc the |lynphatic vasculature and can be
stinmulated with various cytokines and growth factors
(e.g., TNFal pha and IL-1lbeta). Cells expressing CXCR7
can be e@aluaﬁéﬂiﬁmm the ability to adhere to thls
n both esi on.as s .as wel
1008RE 2B s el bt e GRBEPS So gy 8 38R0 D ffecniod ethods can be
furt'lﬁ‘eﬂe@te& hﬁvd‘li@lﬁ&ﬂh@ﬁpﬁaﬁ’&lt Yanstl aireefblysuéh YRidies are conducted with
Addltlonalh% assays to evaluate adhesion can also be
suitgblefapima dne lsviThs b(aseéorr@t gf $U0h0n€tbmt$rm‘awiveihdﬂnmstermg a lead

i 3(,3 287300 4. Validat
conlispATAEAT RS B0 SO Rt seier B pesaghodel for
hur@4nstafie tHear REIMNENS RS isede (€ NefdReC &Y oS didl H{ﬂlﬁﬁf)n wound

tested to validate the apparent activity. Preferably
healjpg tpr othedidissasgs eclatod tuaneiageness) is mufactahddnlatnd prd/or the disease or

S for f. s t hads.i nvol.ves
cor 8 D s LG b PR RS N gy are
mam#iald @l an§ &iRE rSﬁeelﬁ@fexaﬂﬁRIEBbf EableSRMIMES iRSud, ght%ﬁ‘t@ﬁ& limited to
nodel for humans and then deternmining if the disease

primateyy mice sats apd zeyalesdy di al i nfarcti on, wound 15
heal i ng, or other diseases related to angi ogenesis) is

[0087T) f AcionmDebaliments uiheitis bhignd nfRidRArdfised 46 Beteér M¥/drSvalidate
anel i orated. The anlnal nodels utilized in validation

the@?%tcé)s‘ei;@ﬁ ageiits thahmedulaeiCR 7 o Examplaky arthritspainlingodels
t: are not
incfiNGLTR e SonsuhiAflcl AR i 3F P
100871 In sone enbodi nents, arthritis aninmal nodels
are used to screen and/ or vaIidate 20 therapeutic
uses for agents that nodul ate CXCR7. Exenplary
artﬁrltlégtamﬂwmfm#etwthﬂﬁiﬂ%e e.g. the

N o
008 SRIEAPHES AL el e THD HB 0 gpuocics
(m(ﬂ.‘t)(mig n(oﬁo@onalal’ﬁtra@ﬁmd&‘dr%tm typ@9 of Bih8hgGadteind ¢had R known in the

anti bodi es
art), small organic molecules, siIRNAs, CXCR7 polypeptides or variants thereof, chemokines

’

(including but not limited to SDF-1 and/or I-TAC), chemokine mimetics, chemokine

polypeptides, etc.

[0089] The agents tested as modulators of CXCR7 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
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25 (including nonocl onal, humani zed or other types of
bi nding proteins that are known in the art), small
wore@anissinol ecul es, si RNAs, CXCR7 pol ypept i desP@r/US2007/021927
variants thereof, chenokines %lncludlng but not
or ether ligandt Symprin teshegrapoundy ad) be smelskémisalotetilesand peptides.

e SRRTR PR PR e AT PR B! FEbEn e

assﬂ:yzxrq:fohmdlventﬁﬁ: @llth(ﬂ,lgb infs08ft &radonfFunllY thabétntbeafisBIved in aqueous or
ypept.i de 8 nucleic acid or |ipid.
orgpanf: é?ﬁﬁﬁ?‘?l\lﬁéw Theerd) selutienscan used. giéxqessa(yabte;deaigned wokcreen large

e T B P A T

conbgpiestadouyee td eshys; apeh4re by rog nﬁlﬁ?bﬂlel ¢ % mrpﬁtcrotlter formats on
nol ecul es and pepti des. ssenti al any chem cal

MiGERHSHRIAKS dafpbBEC assars)adt \alllﬂz@ta@ntqcmtedrfb@mhme@re weny suppliers of

e. h t
ehe Bl ABRRS o 0E g DUGRLSRP LS EHEE. O i
AlddichdBi. Lo(iespED)| Rluky ChMRRDBiSekbmie WnhIyARS (Bidhs uS%?i‘flzerland) and the
The assays are designed to screen large 5 chem ca
likq.i praries by automating the assay steps and prOV|d|ng
conmpounds from any conveni ent source to assays, Wwhich

[0086)e 1rysineaérhlyodimendsthpagekd mve(a&n@eeulaﬁwagmr&tlésts@lﬁan 1,500
formats on mcrotiter plates in robotic assays). It

daltgnp,jand an s0ip¢ easpsleaythem éxOOPhSé}Oeé%@ éomwoelmgpo daléonsf The

rela‘?lh/gl?I ﬁﬁ ] S%W%nts’\(}aq N %Eﬁlgab%' %n’%.}s% éﬂla gmoﬁsﬂmave a higher

likellBpod &f hﬁvm@ﬂ@mokherﬁic@]qhepﬂrﬁés nayibiekaith Bsd¥harmacokinetic
Switzerland) and the 10 |like. 100901 In sone

chagaelsisiee mc@dlqggab%ﬁmlonéw agemgwgmjmghemmlgmlaro;f/e] ght. For
exahﬁﬁ; SE‘Q@%}S}S lglgegy toglgéoﬁgg&si}lgggdﬂugﬁgﬁng gﬁt%%ﬁiea ;e?,ﬂé an(s] sor]ublhty

wemeilesxtrlbeé by Lspiaski esiiz s follovBehaAagigvheredBah HEl-Bas d(ﬁhBBQexpressed as

because. smal |l er nol ecul es have a higher |ikelihood
the gupp; WIWHGH@\@% a piodgsalar weighe Qﬁgaiqobhféflw 2 hoglboder 5 (or

MUBEP"BW %L /& habih qg@l%@?% eLd Aldohd: ac ? g X P ress (j%ts the sum of

sorptlo an age gher nD
Ns ﬁufOs)e&emd e, Lvheki & dl ety m»ug@awe@ s Bu&gsgm‘wb @8mpound
dr ugs don rneabi ity and solublllty wer e
clasi R Bty ies BrmisapSiet! tansporers F e esoemignais e rle.
than 5 H bond donors (expressed as the sum of CHs and
IOON-]S) In drevenrigdemens) leghi thaoughputdtrecnirgy me@ods ihavive graviding a

d/ h
comtRiortt herBishEPracBURt e oebi B8k adords nHBI oD herapeuti

con@lu%‘é;(i)g?}ﬁggﬁggdulﬁoﬂon li h@ 'c5‘1§| unﬁ%b ﬁ%uchﬁ‘lgg%qgélgg)trﬁg %hemica]

libramies” onblegand dibgarfes’ albnbetm@r@abd trremsnamidre nssags, @s described herein, to

h | [[00911 |
e DR e BB Patigplthectird shs i arsebeiuscy sbasiliselay a
desiPéPMH st RGisBc a&RTBI W%QBh@burﬁ%qmlﬁﬂEntmed%msér@@ aL ESVh¥onal

containing a | ar ge nunber of pot ent | al ther apeutic
“lead compounds™ or can themselves be used as potential or actual therapeutics.
[0092] A combinatorial chemical library is a collection of diverse chemical compounds
generated by either chemical synthesis or biological synthesis, by combining a number of
chemical “building blocks.” For example, a linear combinatorial chemical library such as a

polypeptide library is formed by combining a set of chemical building blocks (amino acids)
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conpounds (potential nodul ator or |igand conpounds).
Such "conbi natorial chemcal 25 libraries" or "ligand

wo isausses” are then screened in one or nore aBGHYS200A621927
descri bed herein, to identify those |ibrary nmenbers

in QB Rassibleayay: s digdvan C@H&@P@"s]e@gths(u Be thegweder phamino acids in a

stic ac
poShSRUE Koo’ PTG BEN LB el oven such
comtb]aadnalommgw@ﬁcheﬁmamldnhgenﬁ)ekyes be used as
potential or actual therapeutics. 100921 A

[009902 ?’g%ta 1oﬂlan§ P&g&ﬁﬁl o% ¢ l?ﬁtﬁé%mlx c%ex%ocla ]Ia{‘lg%] ISR eq]l known to

em ca enera ed

thosdefiskdlain thy aithSatls c@ﬁblhatﬁh@lgiheﬂlhcaii MBiah@ﬂn‘é]udQ)’but are not limited to,
er of chemcal "building blocks." For

PCrEIRA PBTREES 2] el & QMSTHACOhA 27, Ferkasidal, Aepbiios Rt 45749
“99f ) A IR AR P BSEA 35 LTSS NS Bl 0 rating

cheﬁﬁ%/d@%ﬁ@ﬂlﬁ?ﬁésld‘éﬁ@&3%@211&27Such&hawﬁtdesﬂﬂél§dié3 bt @Yot limited to:
a given conpound | ength g ., the nunber of am no

pepé@ﬁag §-rP@T PyblicasieptNudV @ 9hPOUAR) enauded pemiislesfe.g., PCT Publication
W@b n@bﬁ@) 1%9 li’)?(gﬁh% ?rp VP&?%EE%%&)B%OH’?QC%W91)

nat'ori a m cal

bent@d)nﬁﬁébnﬁrsea ar, ar.$.amt.ane 55398eH A, nﬂv@iorﬁ@mdhaism daltoins,
mcal libraries is well known to 5 those of skill

ch
beﬁzﬂ&ta%f’é’l%Stand dineptidss thiohby ‘6!"1 a{DVQ,Chéfﬂf elgpd.| Sch r(é$4 86:6909-6913

(19?9)2'%9906&}§t%%g§%pg8’§s H[Q?gﬁ {;ﬁ%’eem' F‘M §558 (1992)),

noriﬁepmda] Bepﬁdonﬁﬁﬁztlcﬁ%tﬁQ%cé&?scaﬁfdlaﬁ@(kﬁr@dhmta@ nJ &dmer. Chem.
4:84-88 (1991)). O her chem stries for

SOCgéh‘éP%U %1 8 @H%%ﬁ)wloapwrgamy synthesss pfegna,lhepr@p@md b@ranes (Chen
d h
9B 9165, LA ael b, Wy i 58201150
(1983w cohdcbr peptidyd @ho:{;ﬂaogatesl @G@mpBeblei glati Ong. 1@1@'\0@&9 1658 (1994)),
nucigé g%?xg%}r@é gsge% )?l\muselbegnlgglggr%g[ﬁ%ﬁgé(gg aly I?grg)Pg;epqlméqartn;c?er:c acid
[ I e atur

s 6?8 83)r SP RNBY S U, BRSO 0. ug .
Bzol‘@‘hnolég)ad 4(333i09-3U3A1 91) GO DECFTALS]06/ ((]39 S)C)irbohydh‘yiiedgﬂaﬁes (see,

e 8P DihBERE] (Fubesta V3o 1802 Plosh) B0y Baeros Fb S5t fmall organic

ORGSR L g AR b o Y 99

isogymeidedb8. Reters fpla9, X88nthoax niheazobidinohesant eset{tiiaganones, UB.S Patent

N SRR TN T Y
PSS RSlSS, § SBeL gl o, . O e
0B B0 ORS8O B o e BBy

(sed, el FSTNIPE SR, MPSQAdve}ﬂ%é@CHelﬁtTe@llx LouN@ﬁll&rl@ngymphony, Rainin,
Bi ot echnol o% ]14(3) 309- 314 (1996) and
o287

Wobuarmy, YB86133 ledcﬁpmm}'fm Hosterl City, £1A,8950 Shws, Mibipgre, Bedford,
Mﬁlgg?rg n(%ae éoré é)ghﬁgg% ecp)gxﬁgg]af é 1%1?183 z?r?éch(mse ves cgrr;l%eLchuﬁly available

(see, e.g., ComGenex, Princeton, N.J., Tripos, Inc., St. Louis, MO, 3D Pharmaceuticals,

Exton, PA, Martek Biosciences, Columbia, MD, etc.).
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nol ecule libraries (see, e.g., benzodi azepi nes, Baum
C&EN, Jan 18, page 33 (1993); isoprenoids, U S
wWE2108/048559 569, 588; t hi azol i di nones and net at hi BZEISWET)21927
U.S. Patent = 5,549,974; pyrrolidines, U S. Patents
V. s, SQB"%B“’HJWE@"SiQ”thbe"M@Kﬂllwcﬁflfpﬁ’éﬁﬂg U.S. 25
[OOthe%e%Btgtg)%le% %\’t/hégglg %%n t% Ierc]:cen?t ctF% ao%éll?xpressmg &CR7 in
vztropmblzﬂﬂbﬁéx avo (il ebrrambeed ﬁm‘a aqwaryetrredtai dnd rett@hddablte body). The
(b ., 357 MPS, 390 MPS, Advanced Chem Tech,
anq_ggﬂeg of meény@ptlogy%h@pgmmﬁaqrﬁq directhygo l}mnawmallqlgsmject for

mo@PF{ J)rg(gfr @e g}qu%:‘pto': %&é i Fy g . éf i I%gw%%s?m%%%gs the antibodies

com;mmwnatso)madndymbrmc €5 baﬁ@ng hegRERESn @&mﬁmbaﬂnkaats the
avail abl e 30 nGenex, Princeton, N.J.

(se !
antibpliss do nppgomprise, SELQ)USND Rpandiey $HRAIRDQZS; era$&Q 1D NO:27 and/or
Mart ek Bi osci ences, Colunbia, MD, etc.). 29
SE@%%BZ/@A%SlQ PCT/ US2007/ 021927 V. Cancer,
angi ogenesi s, and ot her bi ol ogi cal aspects of CXCR7
loo%ﬁ%"i”%“ﬁh@d@@ﬂ‘ise@e SXGingantibpdis |at'?nad@an18t¢éed toa SUbJeCt having

canggqtlﬁggrﬁg CI]S%S ?CX&FH n%&ﬂﬁa“?ér% aad%(gR?eredqtgoaea CZ{HICE ng carcmomas,

roma

glicands, mkmhﬂﬁiﬂndspmbhﬁoﬁ@swhp}ﬂ?ﬁas &ﬂkérﬁﬂglaﬂéndﬁar&rﬁlﬁnas breast
i nvention can be administered directly to the
cangefR¥ATI A ABEEB; EYical sanar, rﬂi@blaa&om@nle@kemwemmma prostate cancer,

andra]%?r E %@n@ﬁgﬁl\é%% aﬂd}ﬁ{a% B‘L:‘F g’oq cannJ? S)a? CB'?Cr?En’WB -small

cellt longxieér, sinall selirtungrdanctir Nt &,of &}ﬁtﬁesoﬁlﬁﬂgiub thrﬁ&h(&ntfh@t pancreatic
EQ I D NGO 23 and/or SEQ I D NO 25, or SEQ I

can n‘g aéq?p&lsqu canger) cppseref th gakiblgdéer, saRCefghe small mtestme rectal
can@&bf?@hwgg er Bﬂ%d&%@ﬁg raﬁ%ktggcgaﬁéer%e%ﬂ@ggﬂc@ %&é@?cgn%er

a Subj ect aV| ng 10 cahcer

testramdburlcancer,sceavienl admdenivag@akchnter, tifediaé caRBG @varigh @ncer, thyroid
car ci nomas gl i omas, . nesot hel i omas, nel anonas,

Ca“FVmB‘HS 16 FHike ﬁ\ggé‘a | copestoRACEGaHS ﬁ%@c”ﬁ? EYKET, @awmd cancer,

bon%\(:%ﬁée?nskﬁ?%%ép r&RbYIaSBinas in SQMT]%R ng’ @&?Ii‘z?(% %k,]ré s lymphoma

|'eukem a, [ynphoma, prostate ¢ance
(sed, WWRM@MSM Hmmmarza(mceb’nta, ¢ dl. enalc edsckN9y7) for additional

cangF) of 50 28 GHEBAIY B JBHURGHEneHHA G NS siliseRse and multiple
sclé?@é?&%dn %ﬁ@t‘i ncr}ﬂéj ﬁﬂ&gfthm}ke’egrtd?akatahlbg{a}‘t FFQ&&{

cancer he gal | er, cancér o _
ath¢rn$(é@"t)slsl,ea;sthnm; lghjmeru]@nqﬁnitlskwﬂlmy derandas;, inhmohdeiry bowel disease;

ncer. rost ate cancer, n|I cance uret hra
colii3sgFiasiShreRe USRI Vg A& afel B @fher digprdetsnd discgagsidgagribed herein.
cancer, uterine cancer, ovarian cancer, thyroid
[009ENC @he preaeritinMentonlalsa nmnpaams énaleamm@lqgepms:memtymubj ect in
cancer

nec RS TSR ng F B SRR Srop, RRGiETmIe detreising CXCR7

actlﬂﬂp Qlﬁl'éétmg\S/CXERphﬁffﬁarZQnt%Gjﬁof feNRRR SRINGE C#*Ee%r&k@
ta, V.T. et al. eds 1997) for a dltlona

anglogen651s 1s useful to inhibit formation, growth and/or metast331s of tumors, especially
solid tumors. Description of embodiments relating to modulated CXCR7 and angiogenesis

are described in, e.g., U.S. Patent Application No. 11/050,345.

[0098] Other disorders involving unwanted or problematic angiogenesis include

rheumatoid arthritis; psoriasis; ocular angiogenic diseases, for example, diabetic retinopathy,
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cancers); as well as brain and neuronal dysfunction,
such as Al zheiner's disease and nultiple sclerosis;
wheaneyssdysf unction; rheumatoid arthritis; carBCETS2007/021927
allograft rejection; atherosclerosis; asthna
fetlgmﬁl@mf | RSBt insaculap degcaeration rhemee| graftirpiectitmae agcular
saLi [
glalp&“ﬁdlrz §Q+OZ§R§B mroﬁggl hﬁeosgi gg]regg\zegybg{] %%Zﬁéﬁég, nqgocardlal

angd@nﬁmsb@dhqh]eme<l>\ms0125nzibﬂ69ﬂélaﬂf@xéctpilegﬁiﬁioplhmaen@lh&ﬂaraéusﬁbroma
encorrpasses decr easi ng I ogenesi s 1 n any sub

disgpse Al exressevy onapnarmal shwulatipn §T ardathsdial @éswcwﬁ@g intestinal
[ C

adhle Q¥ CrOh's (@%&%@ﬁ[&’i? aséjses%%ﬁg%%{/bglogétc%&mg a%d\é«l:lte%d@éna

cont act i ng an an Invent

diabdrey, dhpetiertiaagiting retanghhgef @rintaturity, ags:%mkedtrﬁactdmhld@g&neration,
fornatlon grow h and/or netastasis of tunors,

athgreprderpair) spleredgrma, Weisaranuirtiosyangdiveertiophisseeai iferkelpids, and
dls%gésaﬁlhtrb}gia/g %ngggéﬂe%{s%% g?)ﬁRl lg?é’]{% %\%%Iel Ca{‘}%ﬁ 'ag‘ Ké%cr%{c% disease and

SCri

ulcéril(H&ilco@ééter ﬁﬂ@ﬂﬁ kafhRebe tested ethsantibydiky/d Mlle VARG JAngiogenic
probl emat i ¢ angi ogenesi s include rheumatoid

mhﬁmpmqamt@ usetoypragns or whibitadhgsignse gensrie!ly inferapesiionaaper pelvic

adh%é%ﬂuléga (?g ‘g)g%éfglt{“ t %‘tgrog Qﬁ’lapr&&oiﬁ? ?%%f%f t%§§ %?rrxgl coptractlons

Othete geniti@tsivatich stambdibe gernaﬁtlang frested Qsing feaingi@eh&is inhibitors

) aucona, retrolental fibroplasia, rubeosjs;

‘“C’%QF BFEVORIEMNEST sspimie fatowing ér@aﬂ&a*ra@nonaﬁ@whs@é eéthediver, pulmonary
R ASEERE AL A0S LAOELSE bl ByRAIRAN i e
nevdhmmnmllansdtiomdf adrmporaigfpresibichedndaldhestddsafter sigpetslibegveen the

lntes dhesj ons, Crohn's di sease, skin diseases
E%Qwéo% agmgtméséc@%wosgnearéw BypRTpRhyY> ayivalhas elesity, may

alséjb@a% (Fb§ g-nthlllﬂg d;%hésnso PARY dRbr dﬁfs 1ﬁl'vbfv¥. Increases in size
age- re ate e neration, at clerosis,
or gobvdr mbtehm'aypasmfmdngalamueamahmsmmy‘mlﬂs qipbEtaticspPesrophy, and
kelo%dgd a @ di seases that have anglo%ene3|s as
am&%ﬁ&@ﬁo%@ edisok § PESTER 1BYROHOR Sy e used BROPRY!artaaly er

theﬁBgutlc‘éh(t}?%o nw?'mé:&a LS oPY1sOsskd deseﬁﬂeda}kéanbe treated

dies e I nvention. glogenlc 10

IOOQQ}E ﬁe%%rgssmé Pqtvgty&fqﬂ%%g\égyrh@?éé{f nl'eﬁl,prﬁgln{/}ne/entlon can also be

useB G AR REFENRBE Bf A vhQBRi A St G A1) BeatQPRI OF dlsorders Thus, for
| aproscopi ¢ surgery, and bum contractions. Gh

exagwpihelithd devseaginigangoigondss doe bb et dsgiadt| dfy tteatadng don;hmgers of blood

e, an enesi s | h|b tors ..include r enti.on. o
vest IS (R ThEPEIE U A B At Lerish STuh AR ptagues), muscle
distds¥ele, g AR sRRBAanglogbR QS ﬁlyﬁ@irhﬁwnﬁ'ﬁcﬁﬁ%r‘f‘anr lgf5pRh & Within smooth
di stress syndr one or ot her “pul nonary flbr03|s of the

mua@esd,emm (%, 2. anihiriding kemiaphil gk jeiatspeic arandpithus diserdersassagiated with

anefiE e o B sEPRSIoHheg S 6T 85 bdimedie g it pyysiclogica

prod&ss¥ednd tﬂa%tr@&ﬁ%'fﬂiéeas@@yeguﬁin"an@@as‘eﬂ SadcahriDdtiorichiab HRMealing of

of angi ogenesi s. These disorders nay invol ve increases
womdsSfrz@ure@,rangrb@mshlré}amai@fy disepsss, isehenisheat, andgpstipheral vascular
gh as uterine fibroids, prostatic hypertrophy, and

dlseas

[0100] The antibodies of the present invention may also be used to enhance wound healing.

Without intending to limit the invention to a particular mechanism of action, it may be that
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anyl oi dosis. Antibodi es of the present invention may
be used prophylactically or 20 therapeutically for any
wo@Rooslessdd sor ders or di seases descri bed herei nPC1/08897/021927

Decreasi ng CXCR7 activity with the anti bodies of the

antagopisayRf @%@Bﬂ@ilews g%rr?napge@%%hgwééo Ingtead Bindtalesygriagimity
y . e :

e SRR MATEL BRSO KoloGaie SHRSF bl o ot
CX@Rgiand €66k 4, budbinde taISEC Raiswilak lovadr affiitye aBifklatly fIOTAC binds to

di sorders of blood vessels ée.g., hemangi omas and
CXEBpivitht s affimierthen bhAl RingsiodeRER3s Bygretanting binding of these
i ga%sat%l@}?é:R7 n@i@l{ei %?algghﬁfs%%? alio%% Hhe'li %M&Ct%rb%ﬂo the other receptors,

angi ogenesi s, myocardi al” I nfarctionr angl 0genesi s

thereby bilansifig ®dund Meslige shhus) the ahtagdrasrg of CHCHRIT iot dnhiance wound
henmophiliac joints, etc.), and other disorders )
healiggmay f¢ spdigtediby addfesed meshamsmptippgnhapeing wound healing by
. ' [ : ,d.:l,;n accel erati ng vari ous
S“"%ﬂ%?ﬁ%ﬁggﬁgiTﬁag4ggggggg&gﬁd treatment of di seases

requi ring increased vascul ari zati on such as the o
[019Ha| Asige drom (reatingslisordess angd vanptams agsaeited willt nepaseularization, the
L i Ci . Ly
b S eiol B35 ot pE B g AAAE L RERER e BREHRL orfBrmal
physiolteidal oonditghsaksseidigl wikdedvasaniratacion Wohoy) férexbnplE the inventive

Wthout intending to linmt the invention to a ) )
methad £3R4 died Fea R SRt Hcaceeidange Witk ihegseseRbinventioplecreasing
CXERT BRI RE LERS B Dkt AR INOMAIE e zion
assadidtedivitht ovalaeptimplantdtioarofay einbidg elacaga esthancetktswound

heal i ng. For exanple, SDF-1 binds to both CXCR7 and

01 b O QRBes SRS SRt bremple e
antibbdins af t(hA@rdsemdavdntiofxGihe Byd furelefullongndi ndi ng of

these 5 ligands to CXCR7, CXCR7 antagonists may all ow

thea) | 98830t R8I0 i (RLBREN 0P GEES QT t 1

enﬁg%cing ound Hegf%ng. Thus, the anta oﬁ?%ﬁ#%?“%&%ﬁ?a"
Naruce Mpdhiaived 001023-63842004)y nmay be nedi ated by a

differe nmechani. sm t han. enhanci ng wound  heal.i ng. hy
St 1001 at TRETRER P RE o ey S 6 b Ao . ok Pled. 3507)
672%83%@064)91%&5%5 LG, g @[Pﬁ.?ﬁ&e%t. "i}"l‘ fi(5$YdMOL B 286 H s At ed

w t h neovascul ari zat i on, e O inhibition of

andicbgenBshgnananf ediosadulaodiveatel dew eqr, Marhedqitalt Ha. J. Physiol.

HedtTEles BB kB rASE RIS E et o g 1298

(206He inventive nethod can be used as a birth control.
In accordance with the present invention, decreasing
CXCR7 activity wthin the ovaries or endonetrium can

att enuat.e. neovascul ari zati on, associ.ated with
VI quul ALPEHST RN S BTt i BBV Sl acent a

formation, etc. 15 101021 Inhibitors of angi ogenesis _
10183y e The phasmaesutichlesoanpesitions abtds inveptiorrasPeprish g-g., an antibody
of tﬁ%tgrle?eg Q:irgv\?f\:ﬁn r]](fél‘_l 'z:mh a B]l';aen%%géutfc&er Qctclef))tgbl%a mk%i?. Hﬁaer%afcgurtically
acceptable carriers are determined in part by the particular composition being administered,

as well as by the particular method used to administer the composition. Accordingly, there is
a wide variety of suitable formulations of pharmaceutical compositions of the present

invention (see, e.g., Remington’s Pharmaceutical Sciences, 17" ed. 1985)).
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(a) Adipose tissue ablation and treatnment of obesity.
See, e.g, Kolonin et at., Nature Medicine .
WO.@((OB/)M?BISS 632 (2004); (b) Treatment of precl argEU2007/021927
, Levine et al., N Engl. J. Med. 350(7): 20
lm@‘ﬂ2 Eslsmrlzm)swtm? ﬁgraémn@ﬁtr@non mdUdfOiClWOUS andogin-aqueous
SO]JT}O]ngS)SOtOQ%% e§1§§ Cf‘l@tg)on%) wh Hq:arg gr))r&alneaﬁyép@ﬁantgtbugﬁers bﬁjrenostats and

ovas cu sease.
so]u]tes fhay=hddr.the fdﬁ?ﬁﬂman@r rébtori?@ya%tl QhueotsS an‘lﬂ&&ag@eégs sterile suspensions
(2004); Rehman et al., Grculation 109: 129
tha'(%oaslu ezelsmndlmcntswaabthrs,ahn@km@g m@,rsﬂablalzers and
pre%%&'&?ﬂ%% tejn era%i]lge?’&f t-}|1-|1 npeél%%ga %%J;;olg 10g§1{::i1 n@ejgﬂrrtula?s?etsrﬁg for

exapiphs endlly, nasany, opi c@lllbd RrdVRAGUTRE SttdpeAtonkal RS eRLBRALSusly, or

carrier. Pharnaceutlcally acceptable carriers are

intrgbeeally Ade fornyationsief comeopatsrca@ be aresedepusini-dose be imdti-dose

t articul ar net hod
seaRTh Mot S asto Pl B8 i 1SE RS ApESiibuniy Cop g pespared
frorlnS;te3ﬂ)e powndiérs, gratul @l dindfabRtsi Sk Binfl QFeWihaly ARSI,
pharmaceutical conpositions of the present |nvent|on

Ty, AP RR A PSR o s

of thOhpé hs&bfoﬂ”dbmelrmgi‘mﬁlhhtoabh@nétﬁéraﬁ}dfH Pesilfic @ kR or tumors.
i ncl. ude aqueous and non-aqueous sol utions, Tsotonic

Corgpesitiqns of WV@K@HS vt hmmmtﬁdctsmgaa syrimge posithidert drectly into a
render.

PP bf gtrtﬁ srpeac?ft &%r%br or éa 866 § ef%&ltswglf,] O%a/&grgﬂgalf} following

ornul a

excﬁ;icﬁf ofl tHe ﬁﬂﬁla@ﬂﬁm@ﬁSThé b@hpdsaibns € tHed B &Hi#ioR B bE Sdministered
nts, solubilizers, thickening agents, stabilizers,

tor"& o lgpalbeasvigesiage & or prolpmgedde @d@mlssratlpm the antlbodles may be

o
adrﬁégl\énp deﬁ)r%ocrogﬁpﬁgfﬁgégg{]ﬁnfqgﬂ an %ct%?j n‘g/tﬂ arﬂllgll%ous Ntemanvely an

indivituabped ls cam batrhiysfe@etbat snaat plasmidy so ds% eRbrBRAAE hitibody of the
. The fornul ati ons of conpounds can be presented in
INVERton-2aed sebssaueny injcefed at thg &i¢ ekthe siner. for sopieal reataent of a skin

condiif ut'h@% g?geoé(ﬂtﬂ)loﬁres ﬁ%ly Hﬁmgtg%dstg :rl]<§r|1 1312%1 cfuglg?eéf ar gel.

prepare m ster ers dgranu S osane
e krnd revrous descrrbe 10 101051 e
0188y, ohi ep%‘r‘%tﬂesugf thaissen fnvantion can be
f
R ] .8 AP s

chemothetapentc ageBopasitionpets. Séletthﬁl ofnld@ii}iprépfﬁat@@gén&efor use in

ted usin syringe or catheter directly into a
conifion gferiy R be e BY oS BF PRI SUHGR NsrTiohcaosiog fo
con¥éitRhalpHahRh@iicd? 'pnﬁé’rgtegnﬁﬁ@%ﬁﬁbfnghp@& tﬂ%rap&ﬁf“c' eﬁ’t@ n?ay act

the primary tunor conpositions o nve
syn@gmtlbdlmmfffactsthetrednﬂeﬁt orpeealiby of thelvacials &s@ﬂex@&&dﬁ@k e.g.,

cangceg,rwg%ﬁisglgag%/r (iy& rﬁtlgn %IP rsdtagt%t {;}?qr}reqrté)gg@%g%gﬁmcggn rr{aJ)s/mg this
apptdaLIg ©n8 thAtbel dbfe B deRicOt tHRrdpdinE efﬁ%ﬁéﬁﬂmdvyé?ldlﬁs&%s of each agent,

thus reducing the potential for adverse side effects.

[0107] The dose administered to a patient, in the context of the present invention should be
sufficient to effect a beneficial response in the subject over time (e.g., to reduce tumor size or
tumor load). The optimal dose level for any patient will depend on a variety of factors

including the efficacy of the specific modulator employed, the age, body weight, physical
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individual's cells can be transfected ex vivo with
pl asm ds so as to express the antibody of the
Wd)mmmutisam and subsequently injected at the siPeT/vb2001621927
unmor . For toplcal treatment of a skin_  _condition, the

actléﬁm?é digiaf thscpatientyay 2pessilicAmsinatiar With qthes dswasnandyon the
fat I

o BB IR L, L ALNOL O30 MR ESby he cxisenc
natmdmmi atanr ef am)nadMBrEbisnt&tef&ms\nhﬁtfmccﬂd‘n@rnyab@ﬁchﬁfnhﬁzfaﬁon ofa

t.herapeuti c agents, including .g., chenotherapeutic
partieilar OmpoyAd 8F Vestor ‘@@d’a”%‘i*’éétﬂi’léﬁ of the appropriate

agents for use in conbination therapy may be made by
[0108f &f de:lemhinmgyhcskﬁfd:dtxvé ambhet @ithe araibody b bl@adrﬁ)mlstered a physician

ntional . rmaceuti c rinciples
maxs&%\?mhrsﬂ ta?g ﬁh%%ﬂﬁ@ﬁﬁ p?thgp Hggdygaynb@éie/ toxjcity, and the production
I t {
of SYPFHBL3E biflolies, T BB ot B LBRLITETbr B afbBUF T 3R abour
ng/hguntsmghigdoey tyyel sutgédton, brain dysfunction or
neuronal dysfunction. Using this approach, one nay be
10199] © FbLadifihlsRA R0, M aﬂnﬁumﬁg oPfHeIpe A 1\%%{“10'11
dosages of each dgent s re u0|ng t ote
ratec dnteradm&ﬂgeths iLde5ebf thetaatibddy] Gﬁd.th'éhﬁiedﬂfﬁeetsaffﬁhmarﬁibeﬂﬁ dt various
patient, in the context of the present. invent

consfifttanb s AR Ip R ETHENH S Gl Rl b LBR EMRiEs alC 1arance of the

P EARFAR LOpLAP SHBLAE LT o st ghRUAEHUSEe

adrgimystqped. IAeimmw'lrhiiOIdamdmchcomphs}md ivéed yingle of dwidedsloses.
i ncluding the efficacy of the specific nodul ator

[0120P! 9%Edombbi§t i38%onRae ¥Ritdhles opméﬁh@é}ltlon%g’n Wadmm]gstered for
2008/ 048519 PCT/ U82007/%21927 activity,

thetapeutpadri peophylatic sreptosi | e tlxoageiutia bppivatibnd) campesitions are
drugs,,and on the. severity. of articul ar diseas
admpiEpd ) opaliencs s e Jogb Hisrtse e Eaa conss ey of er CXCRT-

relfed SEEREBr dls&%EH ¥ an %guﬁ)‘shﬁmierf?fto A oRdMIRES g)artla ly arrest the

side-effects that acconpany the admnistrati
disgae and g annp:lamponmd gordevreaded rSIZICN)f aurpar, ticC Wreamasutly Jaémuate to

5101081 . th ffect. nt of th
secdmpPey eBEeCim hetenbiil SHFLYE R Ay liatie for this
useGhillCdébatd ﬁ}ﬂ)nﬁh@%@n{}ﬁdﬁhesdi@éasﬁ Iaﬁd ﬁﬁtgeﬁ%}’sta@"btf'tw:ent s health.

toxicity, ‘and the production of anti-antibod
Singletdrpad iipls adinanigfeaiena bf theltempostomguiy bt edrhingdterad depending on the
dos€§%?rbdo fj gcgﬁgfye%%)r@qlfb ut tg]gp%{ﬁl%{ {J?F g%}?%ﬁqgirﬁgn){ %vrgnta the composition
shoalt prooide aSufficidn quiiRy 6Nithe |ag<\!rﬁ§‘ bf @ 1%@&11&?)% to effectlvely treat the
adm nistered at a 10 rate determ ned by the LD 50 “of

patieRk émﬂmbbmwf gkl aterethati igl eapsbieedipsevshtinger slawingaty datebpment of

cnl 3o BSOS P DPRL O8R5 50 rcutr o

req@inéd ﬁ)@d)pr@hyld&ﬁc h@@thﬂﬂnﬁﬂtll SepelNUPEn it Ph&IRABYndMi&Pand history of
affect the suitable dosage to be adm nistered.

the sepmmpls theapartisylas aandse beiog orpyentsheas wallbassitheifectors such as age,
el 88t 0 A s P RS, L Db Bl hgrnts mey e

used, e.g., in a mammal who has previously had cancer to prevent a recurrence of the cancer,

Bf Ia%rpmlstered ata

or in a mammal who is suspected of having a significant likelihood of developing cancer.
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15 therapeutic or prophylactic treatnents. In
t herapeutic applications, conpositions are

wa@eaoosiussiered to a patient suffering froma di BEHES2007/021927
ée.g. a cancer, arthritis or other CXCR7- related

VIl sehembispatongberagies in an amount sufficient to cure
or at least partially arrest the disease and its

[01¢ bpWindBbdienst the irgyemi@iewnmﬁplsédz@om orliH Bhjun&idh withone or
amount adequate to acconplish this is defined as a

more giherlrags Fossible combenation parerre can ingludntess. edddéicanal anti-angiogenic

[ " the severity of the )
oot nFRIPY, LB B AR PE it Ok acene,
an iBimgleen@tuldiodytagphteanghit-tAssblaphged S Hdnal HenEABRASInhibABS an

may . be adm ni stered depending on the dosage and
antiprQlfgrafve ageat, 08 gn epeiosinthduedrer at ed by the patient. In
any event, the conposition should provide a
[0132] f iAetibadiegiofxht irfventdn ¢dneeagedinScodfunichb® withWalbbddBs 4 peptides
effectively treat the patient. An anount of nodul ator
that bjgek inteepn caprgement, pratgian enchgmall molaswles ghat rehibit metalloproteinases
i mamal_is referred g a
R e 27 NGRS PR Tk AR 2 e
herbeosgcin); dopinartndgativarepemeR Ybdlaiovwe ihde@k S ingMgkhesis, antibodies
depend upon the medical condition and history of the
agawgﬁwﬁpeew Pleansiggenesis efrotbenrempopedsibatesketheis dctivity (wegl,Isuramin),
r - S i gh ender
o RO RTER: SR, 87 Rarc R0 P means. et o

sucp fanpdry heytredul ate ahgiegunssisBy diferent$@éthaisi@ls, eniploydng antibodies of
mamal who has previously had cancer to prevent a
the fnyepioniGominnative veillnether anigngipganic agentsrasalpolentbiaties more potent

0 { D& ST g f .11 kel i-hood. of ..
(an BRI REra ) A 8 Mol P Bisnl i REBERA tssue
iﬁTl g82007/ 021927 VI1. Conbination therapies 101111
101}g]; i HBbaegIogensstseerveveh ahMMP-2dmatiipictalopedtisnasedy inhibitors,
i i LNCL i : . rygs.. Possifl.e .. .
MOS0 2OF 1 T G5
can detusedimgioagmniien withahwbliandiles inobefoptdnd phpettcettical compositions

agents (e.q.,. toxi.c agents) or radiation, a cancer
des HRREE Sl CX R SRR SRR it can ol bk Joewh argna
trarR@fIon ikhiBitG@9ahch Ega?gfé%ét(wn HMPEERR: (efidermal growth factor
agent auc &

antiproliferative , or an apoptosis In
recgpOur] f&ebpduses, lsochi &sEGFR tahébddiese BGFamtibadied) @and adedules that are EGFR

inn s P pr ety bt efohdRE R R Bl torsob ot VEOE neseptors and
molef\llbPthbt FREAMIbRV I NASAB?2 feke or inﬂ%fttgtssgﬁh)aa gﬁg&t@?lewles or

that bl ock phosphorylation cascades wthin en
antibedipssthaebigd to the eHdiomagtom for edemplea HERGERRING® (Genentech, Inc. of

r,egeptors for i nducers of angi ogenesi s,
Soughg?rglt:or&f’%g‘,co’ g@ﬁﬁﬂ@gAb'nducer s of angi ogenesis or ot her
conpounds that block their activity (e.g., suramn),
[01H4] oAneCXCRPpentislis@f the, invettionsianislso bk-cdmbined with other drugs

. A ntertf . _etc. ting b th S. d )
im0 e b P SR SRSES AP e

wil PRt SiRg: orfRiiah MdoRgHra8 bh® 8B Abdicd BErgi NG REMANsubStances or
conmbi nation with other antiangi ogenic agénts-can

thergmuéiﬁtaggttg eee-nhpse el pan further intensify the angiogenic response, and/or

accelerate and/or beneficially modify the healing process when the composition is applied to

the desired site requiring angiogenesis. For example, to further promote angiogenesis, repair
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15 (and potentially synergistic) inhibition of
angi ogenesis within the desired tissue. 101131
WG\R08A#IYY ogenesi s agents, such as MWP-2 PCT/US2007/021927
(matrix-metall oprotienase 2) inhibitors, MW-9
an% Pretissuseramtialal togstamic of agvera hoimdries) growsh faatods @O)(rtd)gemc proteins

Ge 0 ase 0 e use
car A O B b s PN BV S Btelfidlerved growtn
facRanARESHAEE ok R fal d
ARSI D00 0 SN DR s e
inclydediinsghe ﬁm@pgﬂa@nsz ©-2t, aninty diuest suolm as grh‘ltEbnllcnr silfagy ohergthromycin.

ent,s. t hat. EGER i der growm h factor
Oth%gce {C8rsfrgr]‘é§§' @’E ag%ﬁn&gclé&@t B’&Eﬁt@ées afgesics,
anestRtli BOHibPRcieARJerPORS WhERistahAhesang d i nhi bitors;
VEGF (vascul ar endothelial growth f or) i nhi bitors,

d t hat hi
w0 RN TS5
inchidirgah g&sfoP freatﬂfgtdr@lﬁﬂk eEx s Bf ﬁfe{hta t@ﬁwﬁfd@ BAti- mﬂam?iatory

receptor, for exanple, PTI NTM ( nent ech
therageuts agentsa i opq:)gwm]g(g]pco@amp@st@roids,éguch ﬁ@ﬂzfcdﬂusolone and

me@gf;ﬁgl negﬁz a%rtel ?t%g P%%q' %} mrfjliawig}au%%b?ggr Eﬁ@s&er@&al anti-inflammatory

drups (NSA D) B AGRIRE S suppeds® InfiRdione M S ADs iARiBR & Clyclooxygenase
skill in the art w | appreciate that one can

(CQ%):@TZW&t@XnIeaT&C%% Wi‘E@h ve-csutrajite thiel prodiseibubof prostaglandins

R TN DT O e Xt
cytéi@n@@ﬁﬁbﬁiéé?(%]saﬂa%@& (ﬁ’ﬁ?@f} i h@sb&l}itemﬂfﬁuftl{ﬂ% ﬁﬁ@llnhﬂigory events,

process when the conposition I's applie
includpigragttiriss,tand metliNFon theeupisisagebeng ssedidhicadanpl e, to

further pronote angi ogenesis, repair 35 WO

2008/ 048519 PCT/ US2007/ 021927 and/or tissue grow h,

at | east one of several hornones, growth factors or

[o eins be included jn the
V”?on@’g%f or |"5 in dagnostic |“5p/ GbPEgIogioERmicrEtSor | pl at el et
[0186" | F&%s@ﬁ@kﬁa nosﬁ@%@é’arcm &@%gﬁlfﬁ{g M&Ehnd'sQ elgted above, kits

factor, etc. In addition, antimcr agent's
are plye pratédedi by the ths‘ohtposTmtth@dusgncsng and eerstarb}n aw;bplmsn@tscshch kits may

B T YR AT N
the 8ivehtidh) f A aEMRIRtiE BRodudNAAPREIES sterit\GREOEE Jgszger p]fmagiutlca]]y

rubi faci ents, enzynes, antihistam nes and
accgpithile @x@RPnzandisbstngon bhset he i nvent i on can aI so be
conmbi ned with other drugs including drugs for

[0117]ealn d¥ditRnt theikits fnayEX @0 BStr&ftion GRS tonthnf Ieections (i.e.,
anti-infl arrmatory thera eutic agents. For exa

protgreleblon thei rredice obthgameth fabls prednors oWiile ﬂamnisti:tﬁ):tlona] materials

. I | ane n-used an fl amat ory
oSS AR rn B ST v atemy mifedge SRS pdpediom
capﬁﬂeoﬁit&@n HaRH iARruSHER a@ﬁ%ohﬂﬁdlﬁéﬁﬁﬁg R NP sk 'thﬂémplated

t he cycl ooxygenase enzynes, COX-1 and COX-2

by thsiigyentipe 8 maqhamﬂudtﬁegwrmu@tthrmmchb ehrcostizgtangt media (e.g.,
maéaﬁgggyﬁ&d tdp@ﬁ:&gft?g esaéhlﬁs) op 1ch R {l L a H ]QBM), and the like. Such

media may include addresses to internet sites that provxde such instructional materials.
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cytoki ne, tunor necrosis factor a (TNFa), is
associated with nultiple inflamatory events, 15
WO p@Bodsny arthritis, and anti-TNFa therapi es BCBUBBOTOR1927
used clinically. VII. Kits for use in diagnostic
and/ or prognostic applicatiPe¥¥PLB1161 For use in
IOIQ%]ag ppo%ﬁllé&()rb&‘ea%?ﬁé&?s toa@S)rétell a8 llréé \r/gcggtg)%o{/é‘[a(%ﬁs% has been

notbmvment didficuld. 'wWe heedtha grasidi of %ﬁdvi@AG@D@fb@mdl ifi @ah&di&n Patent
such kits may 20 include any or all of the follow ng:

appagét&yl GRAZGER 3. Httibediss ﬂ?@hbmﬂr@(%? Mecsx@mte@hy mmulaégn of mice

w}tﬁ) ?\D)T e’hggﬁ%m Ieé)%(rijrggFﬁer p ceuﬁ?ucal ‘é’?:sc(éﬁ?%do’f]{eo an

expemaioalveaoamdi BUSPRIE nrQ;raulaiwewnl{ it 1édtot by &técgehe 0iin mlett®d. At an
kits may include instructional materials contailning

ApPEPRTES THR point, B cells warpisolaieds Yused withiayglema celdsebystandged
tecmé&%dé]d%séé@fon'dgr\ﬁg% 1s°§%1ecY§21' 1h?n Eztro uﬂﬁ}er @ug?}%ﬁ%@ﬁ; from clonal

y ‘comp en or

cullﬁ%s@%ralaﬁalyibﬂyfoﬁbﬁdmgtto kélng sltzﬂﬂiy tr@néfé&éﬁ whARYCXERY Bfflow
capabl e of storing such instructions and connunlcatlng

cytoretiy.t Bositivesienas geare praplilbet andpiubiestgd to further sounds of flow cytometric
scrédpygntion. Such nedia include, but are not limted to

ﬁ [ronic storage nedia (e.g. rmgnetic di scs,

ta es cartri dge chi ps? optl cal nedia

01323y It veascrletarmingdithat neprioklonpkaititoduss O it Ghibind s 63CR7.

Ak 1953 G A0 25 5 MR SR, 15 o

endo}éidekly ptOdic8]CXRTRUAUR twedinas@in c2Hl§ thaoelidegeddusis ¢xpeds€ CXCR7, such
coupled re s_been _notorious

X/\Eiors {/GPCRS), ha % )
as Fels4 andMEF- A TisEdV e Adiitional othe @ptiarhies yagse able to recognize the
oA L R0 2 LAY uBBRLL S A S EudE e crc o

the ofiouse crmmrﬁarwtﬂrhom@ﬂl/—hne)dm] el iLeg/i NORCarc o al dBllNQ\”BC}C, Va).

Briefl 7 was cloned into an expression vec
Antibdic O\ﬁé‘ él%@m BAUYRE CANFHe WeEcdedictason &Sr?e% cell line
trarfBf 1R , B0t di rﬁBf Bi H'téaf-] léigggcep?'tlggsfege&@ hsaa empty vector
were i so ate use W t oma ce y standar

or thesshmxiprpssag oﬁmdc}ﬁaMdnd'nyebcptd@r(ragcaX@{Bel ected inin
vitro culture. Supernatants fromclonal cultures were

[OIQQal Sf%@ gntﬁ%’dlég'vpéilé Ao heuthfizing, 8¢ @éi’llx%sﬁ ) %& e5di S Bmpetitive

| ow 10 cytometry 05|t|vecone wer e
bmdmglassfalyedBaﬂnobngbbqhes:ﬂéhD amﬁ ¥14i& ¢vampetcowithl bothf SBF-dwand 1-TAC for

eSO U WIS R -
per@é’iﬁééé%'l'nﬁﬁloﬁ%?Qhéﬂ&lﬂé%dﬂl%ttﬁ&{ &d aftf6835 0.

transfectant cell lines that do not = endogenously
|012§(]8r ggglbeﬁa%li (gﬂ@l\qﬁléS eﬂsso roegoé:nellzé éX&Iﬁa/tm%rr]lgq% eﬁlStOCLf}/mlca] (IHC)

assays on fixed paraffin embedded tissue sections. In experiments on various tissue types,

IHC staining with antibodies 6E10 and 11G8 matched the expression patterns determined
with binding assays incorporating radiolabeled SDF or I-TAC on the respective tissues. For
instance CXCR?7 staining was found in sections of E13 fetal mouse, but not in sections of
E17 fetal or adult mouse. CXCR?7 staining was also seen in cytospins of cells stably

expressing the human CXCR?7.
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15 as HeLa and MCF-7 (ATCC, VA). Additionally the

anti bodies were able to recognize the nouse honol og
WORBNERT? For exanpl e, antibodies 6E 10 and |PCT/G82007/021927

detected CCX-CR2 on the nouse mammary tunor cell line
[0123h dhe heasi and|lighyclwan varrbharegionicodingFaEienveg and predicted amino

0 and. 1 but not. iso e control

acif 85 RSB 12 o oI RgfiBs bugined in SEQID
NOR3 (néetfelRby RO I0IND:DYY. dH 104 11ht Efdn Q%b%erlebﬁ)n is contained in SEQ

transfected wwth an enpty vector 20 or those

1D b‘k}a?%é@pw@eddmﬁm dREV@RAhel etehtavy shiin variabl CX@RA) is contained in

e ARl o B S 0P 0B b P ion s comane

in SEQGAYNOBoéncdaed Ppdreapakdgynd | 1 G conpete with
bot h SDF I and | -TAC for binding to both npuse and

1012312y TR EstabR e 4 i, TGS AR ot B b i xR

recéﬂ\@xﬂex@r&s&ﬂéﬂ hedyrfide ofQell 25y RATRLITH 'r&i?gdeﬁf%dgglnq 1&'}‘5!156 in

1138 al so recogni ze CXCR7 i'n i nmmunohi st ochem cal

florgseeay s g (flﬂ%ﬁ@vgaba&kgﬂonn@(ﬂp@d died) alonstihe Xs@0s Df)FléCSInlpt (Figure

nt s various I HC st ai ni

2), PR S S YRl B DTS R e e B i o o
RBdrioT sRSt HiRIEST019:9 Eﬁvéalfmmge @RERY

w raoTi ol abe??d S or Pig\)\/"(li'AC on the resgect%leé\]/‘!ielé;]teélE gvgtézﬁrwlgcumted

witk@itheri alnsbtady:(@ =X @Y inst Gl i iFBS. Etes frioxtnce was therc incobsedvith 500,000
E13 f et al se, but not in sections of 30 E17 fetal

cells eXprgsying focj(@mng@sa@tﬁpwg tevaReraluey I ghepntigody recognized the

SR et SRS s v

fromrtdndingtut the kell asseaibied béeproe gésahin@an a Bgbsegaeie A&Ricti@Nih florescence
gé@%ﬂ cted ? amg sequences were deterni ned.
on SPlfed ﬂqeéﬁamce i ngb freraggy ik cither apthosdynibgn pp resigtion
WO s TR S AR LR Fighigzp b g Rfimige
rep(escrﬁmﬁedcdmypl&E@nthd}!@tﬂﬂ)mg, ‘pepBdes2. badvgpredeaiing peptidalebmpetition,
r‘g%wez% gontained in 5 SEQ I D NO 27_(encoded b¥ SEQ
and, “HeR( § fopEgsegtipg @%Pemg.CﬁWsW%ﬂéir%&jn Pight alternations of the
iQ05&]RE ' |
P ep%m%%iugv% iniis 3568y o Mhidi bESRABGHAYe bl RPpfboay
recegifitrodaediscaaly figwe GilDRTratasecseptnmary ef pepgiiee thaocorhpreed with
el y FACS. ‘This is represented as an
e'tqeﬁa?tg’é’géq ﬁ% 6§r]§scent signal (filled) over
background (open line) along the X axis of FACS pl ot
10124 géMtbough thy invEotipmhashresg dessribd Thsoarsd detaibloy d/ay of illustration and
ues 1138 d. 6E e nize
exa i B PO g T tede Y S8heS g Mkherribly' bbeint home of
86k B AOhR RGEn WBh€o AN E 1eh AR HRAS s i enllof
o anﬁr%(c])d (0. n\l@? in 168 1 %66 1_|s_1| S mox%apgénv\%nscmnées and
mOdlnﬁ@@ﬂhfalSémawhq ma@otd;e@o:ownh@u Idspastipg Eowi thg SGRORTscbpe of e

s at roomtenperature. If the antibody
el | e

[0125] All publications, databases, Genbank sequences, patents, and patent applications
cited in this specification are herein incorporated by reference as if each was specifically and

individually indicated to be incorporated by reference.
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sequence encoded by the peptide, then the peptide
woul d effectively conpete antibody away 15 from
whredioss§1e o the cell associ ated receptor resulpCngsSion7/e1927

subsequent reduction in florescence on a FACS plot.
2ﬂiﬁlﬂﬁgléﬁéﬂE3£§ did not interact with either antibody,
then no reduction would be observed. These readouts

are exe”pl'f'ﬁqahﬁmﬁgQH&Qn&inth no peptide"

representing i1 nco ant 1 ody stai ning, "peptide

2.2.1" represeprpgﬁpkpbndﬁn@pﬁﬁétnsvﬂn:ﬁﬂand)bﬁepn)de
2.3.4" representjing no peptide conpetition

SiTght Al Fer nAPPSAGPUSE PRUSI ol SOH PabSS DEUUNCAERhTTE NCS15),
assay, t t
ant | body BT BRI R L HRTR R arR) determining
regionk (SDRaj @féthavmﬂhmfeglcmﬁ dpeplyedl@asSEQAD NOPBESEQ IWI M0:25, SEQ ID
ei t her,_anti baod 1 &8 or 6E 10. 10124] Although the
NGy 8RS EENDhYS: en described in sonme detail by way of
illustration and exanple for purposes of clarity of
under st afndi Ngypd | d
25 or di nary SEH: %nt?’ﬁolcl% ﬁgag{n? 3 M} ﬁlﬁﬂ@&? odg(? lggeﬁqg a detectable
labef this invention that certain changes and
nmodi fications may be made thereto without departing

fromthe_ spir or.scope of the ppended cl ai ns,
101251 AP JlElt’? anfthogy ?C‘&b{?éb‘é@’ég,E@EWB%HR”@@HUM%,

patents, and patent applications cited in this

speci fi cati onTRE gl 'oFcl'aHﬁ(l’r RRlALES h@rﬁaﬁl {@m&%&y as

if each was specifically and 30 I ndiv
i ndicated to be incorporated by reference. 38 WO
2008/ 048519 PTh¢ wsitedy pOolage 7, whttain thGagibaidybinds$o the golypeptide

corifyle EFPHARENPEABPQUBEND 1 © R 2+ Por 'S
pol ypepti de consisting of SWCNSSDCI W (SEQ I D NO ]

5) 4 wher ei Thé bty o edin doRBereR the Qﬁfﬂfdd?%lﬂd@% the polypeptide
nplenentarlé%@detern1n|n%ﬂs regi ons

corwrma@f SWPRAN DYRCHV ¥ 65 EQ4D N@: léEQ ID NO 23, SEQ ID
NO 25, SEQID 6 NO 27, or SEQID NO.29. 1 2. The

ant i body; of _cigl MhoayBPLely! Qﬁer%{?ith?%%’bofd? chB‘ét%gwtit% SDF-1

a detectable he an

for biridokp iosCRCRONOcC| onal anti body. 1 4. The anti body of
claim1, which is a humani zed anti body. 1 5. The
anti body_of claim1, wherein the antibody binds to the
pol ypept Bde & RIBABAEH]FR) COMPRIIPSHEUEpTsTERS PiyrNerceuisally

acceptable excipient and the antibody of claim 1.

9. The pharmaceutical composition of claim 8, wherein the antibody is a

monoclonal antibody.

10.  The pharmaceutical composition of claim 8, wherein the antibody is a

humanized antibody.

11.  The pharmaceutical composition of claim 8, wherein the antibody

binds to the polypeptide consisting of FSDISWPC (SEQ ID NO:12).
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1 6. The antibody of claim1, wherein the antibody

bi nds to the polypeptide 2 consisting of SWPCNSSDCl W
WO SEQUIBING 15). 1 7. The anti body of claim 1, PeiTER®OT021927

the antibody conpetes with SDF-1 2 for binding to

CXCR7. 1.8. A har maceutical conposition conprising a

phar maceld-i cal hgphaymgequiiselgompogiien of elatm §nyhengtn the antibody

: [ I
oo BB A ERBPRR h0 15,
nonocl onal anti body. 1 10. The phar maceutl cal
corr‘posi tidn oA méthbdmﬂdetmﬂnmgeicﬁlltehﬁemg OXAR 7 ia adbioldgical
ni ze nt| body. 1 1 P phar maceut i cal
Sa”tp SIES CB‘F“PEP‘QS ﬁP@tactméP% wlqga%al sHPPIs 3G amangibady of claim 1

t ing of FSDI SWPC (SEQ I D NQ ]
and &f&g‘gg% %8%%%9@%’%8 Pé‘?/R/Uszoow 021927 12. The

phar maceuti cal conposition of claim8, wherein the
ant i bodyl4.2 bAnudethodof thentipg) prpepitind er emnkoratingg distase, the method
SWPCNS W (SEQ I D NO 15). 1 13. A nethod of
COMPIsH § nﬁteééeﬁ%mbg& Pgaa@xtm an pdpvigyal prypgeddhergof.
sanpl e, the nethod conprising contacting the

bi ol ogi cpd. safipl fieWMohidr aRiARMY \bﬂ&)ﬁéﬁiégﬂefi‘a{ti%.]of R%zrirlgét’éﬂ 8%11 in the

detecting the presence of the anti
indofidual sathibged folleweng thegdministerihg siemt i ng a di sease, the
nmet hod 2 corrpri sing adm ni stering the antibody of
claiml t ndi |aﬁg gthereof. 1.15. The . . .
met hod ofcl aT gtho F]@ g WHTFEREIO8HN ST A V@ ation 1s
inhib@kd ir ﬂhetu'ilﬁv1d3al|f6ﬂb\¥ir%liﬁé adrSinisfdHnistgd fol lowi ng the
admi ni stering step. 16. The met hod of claim 14,

wherei n angi ogenesi s or vascul arization is 2
i nhi bi tet.i n Themethedwif daih 1 owheaainribe indevidual has or is pre-disposed
stering step. 1 17. The method of claim 14,
tOh%ggna"l?}l'n "% he individual has or is pre-disposed 2 to
have arthritis. 1 18. The nmethod of claim 14, wherein

t he i ndi \.dualfhdwagthod € elaim 14 19herbinthé hﬂd/iéﬁ&ﬂ has cancer.
identifying a nodul ator of CXCR7, conprising: 2 (a)

contacting a test_ agent to_a pol ypelotl de havi ng no

mor e t hal?-250A3nghed fogidsns Hang agiogelatry dbCXSERY IcommosBe:

oo i RuERT e SPEMFSRTR B afp TR s
con(@ﬁ@slaﬁnh@a&aé oDSEQ ID NO:30 and wherein the polypeptide comprises FSDISWP
(SEQ ID NO:39) or WPCNSSDCIV (SEQ ID NO:40) or FSDISWPC (SEQ 1D NO:12) or
SWPCNSSDCIVV (SEQ ID NO:15); and

(b) selecting an agent that binds to the polypeptide,
wherein binding of the test agent to the polypeptide is an indication that the
test agent 1s a modulator of CXCR?7 activity.

20.  The method of claim 19, wherein the selecting step comprises

measuring the ability of the test agent to compete with SDF-1 or I-TAC for binding to the
polypeptide.

21. The method of claim 19, wherein the polypeptide has no more than 50
contiguous amino acids of SEQ ID NO:30.
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5 SWPCNSSDCI W (SEQ I D NO 15); and 6 (b) selecting an
agent that binds to the pol ypeptide, 7 wherein binding
wWo@Rooslesstest agent to the pol ypeptide is an i nPCT/EB200M021927
that the 8 test agent is a nodulator of CXCR7
activity, 1 20. The nethod of claim 19, wherein the
I sel ect i nif-st eprcwrthed 9bglapn rlf%a\ghﬁrﬁlﬁgh% ﬁ@ya«tﬂtqdptc9n%$ts of

t for

2 B ﬁ?é??és?gqmo ]%) %ptl dIB bl@giéQsliPe od of
claim19, wherein the pol ypepti de has no rmre t han 50
2 contiguous amno acids of SEQ I D NO 30. 40 WO
2008/ 048519 PCT/ US2007/ 021927 1 22. The nethod of
claim19, wherein the polypeptide consists of 2
FSDI SWPC (SEQ I D NO 12) or SWPCNSSDCI W (SEQ I D
NO 15). 41
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