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MAMVALI AN CHEMOKI NES 5 The present filing clains priority to
provi sional U S. patent application 60/031, 805, filed Novenber.
27,1996; arwopspmoear U.S. utility patent applicati eaguesnie:, 071,
filed Decenber 5, 1996; and that filed by Moral es, et al., on Cctober
24, 1997; each of which is incorporated herein 10 by reference.

FI ELD OF THE | NVENTI ON The present invention contenplates
conpositions related to protei ns which function in controlling

devel opnment, differentiation, 15 traff| cki ng, and physiol ogy of manmmalian
cells, e.g., cells of N TALD B fBgie system |In particular, it
prOV|des proﬁelns whi ch regulate or evi dence devel opnent,

differentiation, and o) § cgll udi,n
henat opoi et i ¢ colls. ']fﬁg'%tré%t fﬂmg clainfé ﬁr%%ﬁ&cﬁ)ﬁl{é¥%9nﬁl£ﬂw{]\l
The circul ating Mﬁﬁgﬂﬁ%wlt%' fdadBlovember 25 7996;mnd regulas®).S. utility
conpri ses vari oysaterd applicatiens 08£761007gfileddDedRehbab 5] €998; and thal fileddy t he

erythroid and I S
I ntroduction fo o?rii@ltg%lcegai %fég % ; K ;f)%?ﬁg%‘?\(’f‘gﬁﬁﬁ g‘#wigz%%herf’éhdl 25
(1987) Bl oodk Tebéf’éﬂf%’qenéq Hemat ol ogy, Little, Brown and Co., Boston,

MA. ; and Paul (ed.) (1993) Fundanent aI | mmunol ogy (3d ed.) Raven

Press, N.Y. For somemar i BR@h~known that the manmmal i an

I mune . response_is based on a mprex cel | ul ar
interactions, cal | ed khfe pregent: mmﬁenn@%mlateﬂmpwmarr@tatﬁésto

provi ded new i nspx@lﬁémwwhtrh functidrhén i conerollivgg Heﬂélibpﬁieﬂth iasffaehvmtibn, Wi l e

around the ret astal”dnd PWS@%%?.%%E%?H%? “h‘ééﬂf T N
gr anul ocyt es, arFE}a fafba%me system,; J prstiey F‘%t Pﬁ%VWQ%lP@?@F}Sy t he
opi nion that solneghiatprot evmnceSGevelkpmnt,adlffem:pﬁatkamesnd dyinetibnesf or

monoki nes, pl ay @arf&dstéeﬂqijéé)llﬁcthln rf\al%ﬁﬂfeﬁglcéf]{'g these cel lul ar

I nteractions. Thus, ther s consid Interest in the isolation,
characterization, and nechani sns of acti on of cell nodul atory
factors, an 20nder st andi ng of BAGKEH EHE INWVENTIONSi gni fi cant

advancements in the diaoARSl#iRAP ok eﬁ@m e MBEGMBn AfulatRy bfabm
abnormalities, e gnpnses vagi%ug%e W1 types, mat mg red and white blood cells of the
erythroid and myeloid cell lineages. See, e.g., Rapaport (1987)
Introduction to Hematology (2d ed.) Lippincott, Philadelphia, PA; Jandl
25 (1987) Blood: Textbook of Hematology, Little, Brown and Co., Boston,

MA.; and Paul (ed.) (1993) Fundamental Immunology (3d ed.) Raven
Press, N.Y.

For some time, it has been known that the mammalian immune

response is based on a series of complex cellular interactions, called the

30 "immune network." Recent research has provided riew insights into
the inner workings of this network. While it remains clear that much

of the response does, in fact, revolve around the network-like
interactions of lymphocytes, macrophages, granulocytes, and other cells,
immunologists now generally hold the opinion that soluble proteins,

35 known as lymphokines, cytokines, or monokines, play a critical role in
controlling these cellular interactions. Thus, there is considerable
interest in the isolation, characterization, and mechanisms of action of

cell modulatory factors, an understanding of which should lead to
significant advancements in the diagnosis and therapy of numerous

"40 medical abnormalities, e.g., immune system and other disorders.
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2 Lynmphoki nes apparently nediate cellular activities in a
variety of ways. They have been shown to support the proliferation,
grow h, anq,og 750 differentiation of the pluripotential henatopoietic stem
cells into vas nunbers of progenitors conprising PETYECE% 6| | ul ar

| i neages naki ng up 5 a conplex imune gystem These interactions

bet ween the cel | ul ar conponents are necessary for a healthy i mune
response. These di fferent cellular lineages often respond in a

di fferent manner whenLymphokines aprarently ﬁad@t%@%uhrgcawmesum acvatietpaifi on

Wi th other agent svays. They have bechisho®RetDMigRst & ﬂ)lﬂfé’traEiSnaniav%Vﬁfx&e
ol hssi cal | br anchagtéishfaton Y *hm“ﬁ%%“?‘%ﬁf‘\ hp %ﬁ%'ﬁf%%g%%/?ef& W i
t he chenoki ne rmf‘PF‘b&F%o af%ppprs comprlsmedlmetcnléulaclmeageaamhmg up
sgac 1(:adf bydaB 5 nt areomples intmiudy esyste X- These mtelgcﬁanstb\b@m&rf ﬁ?@%ﬂh}ﬂar

i denti fied branc steines in
correspondi ng no OIE'EOBQIS{EPE*AQZ‘%F%S%%&; hgﬂéhy "Té“uﬁ?lé'm?‘??&s El;mﬁﬁ as
| ynphot acti ns. Ad#ferent cellalar 1 y\qaaempfﬁene@spond in shdiffierenh asartrier ewhen

i ntervening resi l;uﬁphdsidhwaﬂa adveiriiveeredly i éb iof With other agert¥3C

munol 60y 6. 865 673 anﬁﬂﬂ%kﬁgg a??&‘i%r 19@5&%% el RArBieigs
| munol . 1091037 The superfamily is subgiwiged irtooer Hlassical daanchisnbasededpomi ch
i nfluence the whethed'l tHeefiest! iwad icpBtefiie8 GRS theO Ehdh SGIME SRS Blrk Sad &ent

regul ate the phy &W;h@ . bratncm Q{raéﬁagg%%&()f i IFIerSeggl{%?%e(g I&‘C %ﬁ ose |

types. These obs rva |ons I'ndi C
functions in i Ne fAnEYTe Fregently ldenflfleﬁeb@mhwfechﬁm lesks tese

factors provide éysteimes| ingithal cagésporiding mBEif whase s éﬁte@lf kRets may

L e ks ) Tt
physi ol ogi cal ‘Eﬁf’gﬁ“b eq W&Fﬁ‘@“qsa@%'ﬁ@\khﬁ GWO cystemeq,egg» at e
cel | physi ol ogy CK3(2|o}mnmkmmntSee,télg.,ﬁﬂthﬂa1d Baconf(199%) Qirr@e!Opinion in :

such factors. Thyg 688518% tah@Mac %hﬁ sfcﬁwg@btspgnommmé&
devel opnment or pl SI 0 ngf évant cells is re

unmanageabl e. ﬁmﬂnﬂi 09:37-109. SUMMARY OF THE | NVENTI ON

The present Ahvent i orMasyedbctorsichawe shencddehtifisd whizhi dnshsent!élkﬂwm

chenoki ne-not i f LtiH
P o1 v C%g&&tmﬂmcwbﬁéw d;%k' 21§ or reéulasté'giéig %éyg‘é @I ne
(DOICE) - Based G EaRARIBPEHER AL Pt types. Thessonrvaiioneong st
sequences descr ithetl dtbevfactors iexisipyhosatfuhétidnst ire immune fidvictioA wase DOANCC
belong to the Chéerifble fftrebdghik¥d. These factors provide for biological activities
25 whose specira of effects may be distinct from known differentiation or
activation factors. The absence of knowledge about the structural,
biological, and physiological properties of the regulatory factors which
regulate cell physiology in vivo prevents the modulation of the effects
of such’ factors. Thus, medical conditions where regulation of the
30 development or physiology of relevant cells is required remains
unmanageable.

SUMMARY OF THE INVENTION

The present invention reveals the existence of
35 previously unknown chemokine-motif containing molecules which are
hereby designated DNAX Vic-1 (DVic-1) and DNAX Groin Wound
expressed CC chemokine (DGWCC). Based on sequence analysis of the
chemokine protein sequences described below, it is apparent that the
DVic-1 and DGWCC belong to the CC chemokine family.
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- 3- In preferred enbodi nents, the invention provides a
conposition of matter selected .from a substantially pure or
reconbi naRy, protein or peptide exhibitipgrasedRant about
85% sequence |c?ent|ty over a l'ength of at |east about 12 ami no
acids to SEQID NO 2; a natural 5 séduence DVic-1 of SEQID NO 2; a

fusion protein conprigh e@)'ﬂeﬁ‘&nbodlments, tﬁ@%‘ﬁ‘é?ﬁr%n VLRS! 2B nBbANiORUT © or
Cequence | dent 1t PE008 3%'# figpa: = sBBHAAHY pilseo 'E%awﬁaaafnbfb s
to SEQ ID NO 6 @ro®in ar peptideexiibijingnideast about 85%erpEnse iGEQity OVRIOR 6 or
8, and a fU|SI Ondﬂé&ét?' of epmrswbeat P6Vikino adids taesE@mtl\rcbnzsut}atamll ally
pure or i sol ate I ot el ventl on 0

prot ei ns compPi si® % ?qu%ﬁecﬁf °£%f‘? lﬁ@ & fusien profein compmg],& ﬁ‘@c io a
correspondi ng porsequencst asubsfantiallyvpiarecon: recorabinams| BEWCC protein iog at
Ieazt a:)ﬁut h90‘%|)l Bldelexhiifing [aelefja@fulab&&()ss%aé deﬁéél lover a{n:ﬂ@h t
acCl ds; e nhono S abo Y, a oLt IS a

1o Teast about. 7 iea Bout 7 8inigs s ta T @33‘*@ 6 3% aTrtBE snientse;

i dentity D@H&GMSBQH) BIO:i6s018; and asfuswingeroteds comprisingdPGWCGr

PSW:C \tNher ehp: sequence. hh@ubétﬁﬁﬁﬂgy 'u§e of ibclartl ﬁé@ﬁé&h éiﬁ%aﬁ%&&g ttheand
e portionis a

d t
e P bour Bone BT, Pifvides,proi comARiNg 2fkieny SFIBTE rAs
ani no aci ds; or tidentifyriel aegrresponding-pertiontnfin: DVicdg wheyeing thedhemelpgiind t he

portion is at |eaght @é&@uhbé’@t m%riaemﬁych&\d HlehSortion is at leaskAb¥iREP tintifio
Cencence b SE0 RIS RollRFhs) B dlEase Mol RIS g porionia ' U1 °
primate, inchBdi depsh ahqwhw ammqlfésegr the hemelogyivablenstabout dé% identity
;ggm%gt ?f t SEQ | laanhezpomhlhlattae@smlbUﬁalzs taynifid aRids} bf MGWIT, bivhérdeh: t Ihe t
dentli ; S e eas
Y dﬁ% @l%&!?&l&%* gﬁ af Iléa%t é@éﬁ@t{% 93819\61 Canjd ﬂl&?o&mh ‘ant']e&tt

about
epi t opes whi ch ara@out9 amino agidisy @m@g&%aﬁhﬁf@ ot 80% i ea@n:y

sgquence i dent i t potioh ¢aat leaél(ubbut 17 amino a8@800 \the hamloksytzb atleast abrast '
about 20 anmipg a s

non- over | appi ﬁg ?& to&&tﬁ\y/\h%ﬂ‘c:ﬁ égierp# ?tc %tra]%? é‘:f%tac@go Oth p’m bits
a sequence ident |H°}YE&Pt}d@a%‘E‘ 8‘5’6‘%&“@6@ e thoge | whey Dvied aﬁamprlses

about 20 ami no aci mahire saqﬁhﬂceﬂi SEL}I[@) Ne:® \D\&b—&cprotm or pgptidetis from a

pol ypeptide; is fi}rhﬁﬁ Iﬂrﬁg&ﬁ%@ ﬂuMSt&ﬂﬁ 1sé Cl@hé{%hg %%ul‘}gég%ﬁer
IS a e

cheni cal noiety; SS sy nat u uence;
or is a deletion SSGmPHEQ a?n“"‘ Ya‘ﬂ Paoé ?l%?h

conpri ses a @at uuéemmtgrumnahiraBﬂl@lﬂcI}Mt 6f DViSEhdsia l@gﬂﬁat beast about
DGACC protei n or Bﬁ%ﬁuﬁeaadss ckhidils 3t /o nbﬂ%'vbﬁé e%ftb%@é hith are
rodent; conprises ast on segnent 8;
exhibits a plur aIsPFE}f Obarﬂr%ﬁ@%ﬁ)ﬁ’ %‘fst%ﬁe‘iuﬂﬁ?ﬁ Fé? ty at
allelic N% overta kenghance, leMQbauﬂ ZﬂignhloaﬂCIdeasa D&’E:aal;texhiblamtno
aci ds; exhibits 3fast two non-overlapping epitopes which are specific for a DVic-1;
30 exhibits a sequence identity at least about 90% over a length of at least
about 20 amino acids to a DVic-1; is glycosylated; is a synthetic
polypeptide; is attached to a solid substrate; is conjugated to another
chemical moiety; is a 5-fold or less substitution from natural sequence;
or is a deletion or insertion variant from a natural sequence; DGWCC
35 comprises a mature sequence of SEQ ID NO: 6 or SEQ ID NO: 8; or
DGWCC protein or peptide: is from a mammal, including a primate or
rodent; comprises at least one polypeptide segment of SEQ ID NO: 6 or 8;
exhibits a plurality of portions exhibiting the identity; is a natural allelic
variant of DGWCC; has a length at least about 30 amino acids; exhibits at

pod
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-4- | east two non-overl appi ng epitopes which are specific for a

pri mate DOGACC; exhibits a sequence identity at |east about 90% over
a length O(WO98/2375I) at | east about 20 amino acids to a Dﬂ/% bi ts at

| east two non- over | appi ng epitopeg which are speci 985@3

exhibits a sequence identity at |east about 90% over a Iength of at

| east about 20 lea twHoR%o ,ﬁgagﬁgéﬁmhﬁ PREAAIR0 Jriimre

synthetic polype
conj ugated to an C@h@?h“?:‘éﬁ a feuenge identity at feast : abotit PRYocpYsr 9 ]éESth of

substitution froratrieasirabous &femine; adds its adDGWEC] exhibits at least twiong@H-t i on
variant froma ngjykRlbphes es Quiifch R leélhk%% QfDG &8, HAaImReRt
3 i GWé Bt c

are provided, ncI ud| gp E:‘%%gw% rg?p:}’Flgé l% aofIC%trllepgrabout 20

protein or pe i &
wherein the carr |ammoac1¢m’c0aq UV dangiyoosylateds isual symthetit olypeptidesis

and/ or buffer; anghehed &5 msbﬁa %dbgtpxte Q5 %b% %%&% ’anﬂﬂ'&?lch?ﬁxgﬂl ﬁf’&etyp{g

par ent er al admi ni s tern or 15

DGACC protein or ap%ﬁ&tdd%r lﬁ‘?ﬁ i E%’P‘rtﬁoé‘r t@Fﬂ ﬁeﬂée%% rolréF 5 deletign or
aqueous conpound insextiondvaxjamitfeym a;aiatuml sequience. buOtlesr; famdilations of
fornul ated fqg ok eﬁgﬁag t , | tion.
Q her pol ypepti dgé‘gp nel ﬁg§§e$€%ho£%cgt§ . t%ﬂ @5@#)1-@'9@ &' siedd!
mature protein s Er°tﬁ‘ﬁt‘EFrBeRﬂ4ﬁ Eﬁ“ﬂ\ a caggier,
sequence of SEQ wﬂme& thie oerrr@r ist atenguedusncompauund, fincladingn wadey, shlind,udi ng
a FLAG His6, or ahd/seBifRGe an@f/o§ %}ﬁﬁiﬁe&ffo?%}ébqrecﬁweﬁ?ﬁln Iﬂ&ﬁt Qe

Kit are provided co ri Su pr ot el y t.1de, an
conpart nent conp#i qﬁgaﬁﬁ%wg' e et 60‘3&3&9 ‘?lﬂem” BePude' or the
conpart nent &snpDG tpretelyi or peptide and @ capridry peépreihe theocarrie?Ss: an

:3 _nsZI ructions fo;I a4fioty céh&ﬂﬁﬁf&, @kl G/@ét%rlghmée dfid/or buffer; and/or

i ndi ng conpoun ans_are provid e.g.,
an antigen bi nd| ‘glﬁf% St‘hrﬁ Igﬂ? 0 Qlca n@ﬁ%’iﬁ&ﬁ fipisiration.
binds to a natural: Iﬂtbellpphmepilde faes dndludehee fpsion gprotéis, aompirisirige
protern,; € DI Nnegdifiré PHotin Ose eﬁ&e ¥, S NOsaBsor 129 re 'Pibtein
p 5 th bdm dsé 6 EQ@aD §|221f emht 30

i ndi ng conpgun ca rm.le or )
anti body: |59?|a| (ﬁ" gﬁjoggﬁba% ?ﬁtﬁ%ﬁ%@oﬂmg FF'E(‘F Nge
conprising SEQ I B Hisgy on Sﬁcﬂleﬂeﬁrﬂéée%mmﬁﬁgf anothear mﬂn@kﬁm pioteirs
raised to a puri Kiedrdprovided &oir?lsﬁ%s@hdﬁaegrotbﬁ\ %r&% peptidé, atd:i Rody;
R T L S e et
isin a S?’@Halfgn%*rrmﬁlilﬁﬁs e |]QVEF€?~ epraipiny araipsilypeptides| odi ng a
radi oactive 25 instructioh$ forf @seC@disperabbf rdeMEC i B Rith, wherein: the

o‘iﬁff

protein is a primate ﬂfn ing comp F%dbéo%éﬂﬁoﬁs n%reﬁ'wg)q}l@ Comggxgﬁ%di f Oan
ifically

Fv, Fab, or Fab2 fragne
anot her cheni cal ©®oi gfyntlgpnth@dmg portion from an antibody, which spec

binds to a natural: DVic-1 protein, wherein: the protein is a primate
protein; the binding compound is an Fv, Fab, or Fab2 fragment; the
30 binding compound is conjugated to another chemical moiety; or the
antibody: is raised against a peptide sequence of a mature polypeptide
comprising SEQ ID NOS: 2 or 12; is raised against a mature DVic-1; is
raised to a purified DVic-1; is immunoselected; is a polyclonal antibody;
binds to a denatured DVic-1; exhibits a Kd to antigen of at least 30 mM; is
35 attached to a solid substrate, including a bead or plastic membrane; is in
a sterile composition; or is detectably labeled, including a radioactive or
fluorescent label; DGWCC protein, wherein: the protein is a primate or
rodent protein; the binding compound is an Fv, Fab, or Fab2 fragment;
the binding compound is conjugated to another chemical moiety; or the
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-5- anti body: is raised against a peptide sequence of a nmature

pol ypepti de conprising SEQID NOS: 6 or 8; is raised against a
mat ur e DOWGte o8nS750 raised to a purified DGACC, is E%Qﬁﬁg&” cted; is
a pol ycl onal antibody; binds to a dgnatured , exnipbrts a Kd to
antigen of at 5 least 30 MM is attached to a solid substrate,

i ncl uding a bead i 3 tid Gaj : codSors ' .gag; i on;
or is detectably %ﬁ%ﬁ,ﬁéﬁﬁm g am:o,t”S«‘fiStéf? é.m@ge Eﬁ%é&%é‘%@ﬁ%@%ﬁr s%éent

| abel . Compyiping Jb 560185 1% FasRd A8 1At PGWE : de
those with raisad: Hoaa bpwifind DGWOGhds ammuneseleched; tisemtpalpepnabi ng

Feagents n the CSESEAMNIS 494 dehahhB DIWCT xhlits 2 KDk PhRAPEY f

qualitative oEqﬁigﬁﬁ 30PN is a-{%é&‘eft%%’épiigisé‘gs%?f & érbead i Rlpstions

are provided, e. gmembyame;iis im g :sterile compositioh; ar istdetedtablpilabskled) inclopaighd; or

60w compoand. Fapeifebrttuorescent 1AL L b1 0 ) or buf fer. andlor
ueous und, i I . . | ne, . ' .

formul ated for oral, teé'ig‘fovﬁﬁﬁgs, Wf‘%‘gﬁ”@iﬂg gempositions l‘b‘EaiPéﬁttbP% with

adni ni stration. such a binding compolsidcand: alsompartment comprisingcthedbindirgn

i sol ated or recONRiniSRind; and/or inkicRbfs ﬁﬁlﬂe%@%ﬁ%gggbg RagEb th e RiEP! ! de

e c-1 p

or fusion protein,as, descpi bed,. er.ein: .DVi rotern.1s from
a primate, includ cgﬁﬁuﬁﬁngﬂoﬁs capgble pf, making a quglifative e iqwantifatiites an
anti genic peptid ysienc¥arduspther compositiors afe BEYide],NOg:, comprising:l- 12;

encodes a pl ural idyehod siddie BpRdingh@Ripditd; ch £8 untdand NS
1-4 or 11-12; exhibi.ts a Ieaﬁ,té cgfboutlb.B o or su i entgf&nﬁ;o naltl%)raal

0% 0,4
cDNA encodi ng t he" Bt et “in CHRIST &8 dngjfueous mmR?é‘E‘Eioy‘,‘Ctl‘f“El‘l“Eh‘@Pter'
conpri ses an 15ri gialingsandssiribusfer;amd/os formated fat avad rectalasals mpicd; or
conprises a det ecﬁﬁ@h@rﬂaminigﬁmﬂ,ses synt heti c nucl eoti de
~sequence; is less tha A, ef er l.ess,than 3 kb- is from g .primte,
i ncludi ng a hunan; cqn%pl??élgsacgc.{snga:?ﬁg% ffncllfé gﬁnqﬁgaﬁefg’éﬁ‘ﬁfé’ napts 5
hybri di zati on pr gpiclgieacid epeadingpeitein aripeptide or fusion pedtein as dessribedCR .
primer, PCR pr Onghere_Qli: et DYRAE ProteBi isTHomn b iR indh@k@ & Husnan; 3% from
a primate or 4,0 : C | .Ru mouse; or_the
nucl ei ¢ aci dzzoengg e%vgkgi glgl | e%?‘g‘ pgqeiégbtdlg é‘nsﬁiﬁgﬂbcep ‘Eﬁm‘g'Effqlﬁ“ﬁb"f &3 8;
encodes a pl ural iaqe fosﬁﬁméﬁ(gﬁbl‘ﬁ@ﬁtl' 4&; exgdene phirslitysgfantigeno peptisle 8;
exhibits at | eastseghendesSOVSEQEID IN@SE d-daof dALii2nlexRiBNS ANLA6H ag?ﬁthsO%
segnment; is an e ' v i r | S n.origin o 35
replication; is ;iraéqunﬁg} 26611 au?‘gf'ﬂéloﬁpg%;g r%&?n%%%ggehse g_é@g?’étc,t’%gi’b SrRisEpIon
conpri ses synt hetYeCtofa dIEHEr SOMRILgs ik Origth of Feplicatipre iRifrom afratubily | ess
than 3 kb; i 25fr cousceyrcomprsasr a rdetertablei label; loltpriseb Lsyaithetic Mxdedtide
conpri ses a nat Uigghulidel id RBY S ! BrefGabG 166 thiahl FbYR hSlhaPbighsk! O
WO 98/ 23750 ) ) . ¥21092
- 6- including a human; comprises a natural full length coding sequence; is a
hybridization probe for a gene encoding the DVic-1 protein; or is a PCR
primer, PCR product, or mutagenesis primer; the DGWCC protein is
30 from a primate or rodent, including a human or mouse; or the DGWCC
nucleic acid: encodes an antigenic peptide sequence of SEQ ID NO: 6 or §;
encodes a plurality of antigenic peptide sequences of SEQ ID NQO: 6 or 8;
exhibits at least about 80% identity to a natural cDNA encoding the
segment; is an expression vector; further comprises an origin of
35 replication; is from a natural source; comprises a detectable label;
comprises synthetic nucleotide sequence; is less than 6 kb, preferably less
than 3 kb; is from a primate or rodent, including a human or mouse;

comprises a natural full length coding sequence; is a hybridization probe




for a gene encoding the DGACC protein; or is a PCR primer, PCR

product, or mutagenesis primner. Al so provided is a cell or

ti ssue conprising such a reconbi nant nucl ei ¢ acid, including where

the cell i aryotic cell; a eukaryotic 5 cell rial
Swo3s/R47 yo! ’ y sC1u

cell; a yeast CIEHH( an insect cell; a marrmal ian cell; a P A%E‘ﬁi‘g%se cell;

a primate cell; or a human cell. KItS cont abni ng the nucleic ~ acids

are provided, e. dfor §OMHe ShEMiRR hBUSENECTHloteinBE s % PRE &J{%gt

conpri sing the nucle{c aci d ' npar t{ nent ?I&lr?%e? Bcol?r%lrl Sl ng PC]%

or DGACC protein BFO‘iHﬂ Bll’i%&?“e%‘ﬁd?rﬁ?e‘i nstructions for use or

di sposal of reagents iAlsohprdviided T3/ picell drytissubeoliprisitg saﬂablxec@ﬁbmhltng a

qualitative or qu ;cag RiNS veh ]
i ncl ude those whi gﬁ?lba dﬂem% i ere ¢ cell is: Pr°k§38?C gﬁ%’ ﬂa Sk%g’]i?f r] C
1

er
and | ess than 2M eﬁ@ié’@ﬂ] ad’%ﬁ%&/"ﬁ‘ll gy dnsact sgllt a mammaliang ee
55[err] C and/ or MSebeHaa tprichate SIY bPa NDimain ceikhldﬁustcoatmh ingsthe alitldic 15

85% i dentity 0V€ra&d§5f@frf3h&’éd %t5g"nﬁﬂf%ot | 't!rle 1%9(:1&9%[: ?‘e%gg}ﬂgalhﬁx%ﬁ 90%

and/or the stretch is .at ast | es, or .at t he
stretch is at | eaSt™ ?B‘Slﬁ‘gc MRS 2418 ﬁcmpégtﬂmﬁﬁ‘b‘?q‘ﬁ' nga
condi tions of 30 @ EWEEsptrdteim BN polipeptide; 4dxidfor] inStartibas FéBst@Vbﬁm t,

or 0f1635[§fs bsaﬁ'éf’l‘éé td 2P s 2 ypidaf Sﬁ@l#lplg\gpaﬁleo&%l | bit

at | east about: t|t over  a: tre ast a
nucl eoti des, at I%‘é tagﬁe/or quant1t HYe AP3IYSiSe stretch is at | east 55

nucl eotides, or at | educhoduelaivdacids tihelude those witiclet hybmﬁxzatuﬂmsﬁraﬂﬁ
L1 g o a0 o e sl it 5 e SO LY
provi ded, the rret?i’oﬂpg%nnéﬁ“gl/ﬁﬁ 158%& 8 @sgé@tlbﬁé % df F"}P eagbabaut: or
ant agoni st ofl%a [RA%-identityDeyaC@ stretch of afleasi abmzﬁtSDmudécmdep,ratvlemgﬂ%

met [lodt of dteE1 ect lémiﬁd}e&ied fotfetét mamaﬁt%?nucleohdes,c&nﬂpléﬁ.% 95?%?%%/6& B
contacting the co 03| rom t up o
an antigen bi ndi n%Pé}% lsvﬁ% %ﬁgt gg q to a Délcﬂl ﬁ&'@r{% eg ‘g sh '
chenoki ne; an expeanskitions of30 & a@il&ﬁ@@lﬂn@\ Baltcof #5° Cl‘}md/(méﬁ@mMesahror :

f ragnment Ej hgreof oﬁ&f@ﬁh@%ﬂ Edmwsule t@BEQ@D"N@"'BQJH‘ Sxhibit at eat§99t961{tl lca' ly
recogni ze y Cr ubst ant ] y
pure DVic-1 éa%}etﬂéf &f% g]aFf gt %’%?ﬁﬂdmﬂde*" "%ﬁﬁ?sél {;}
conprising a 30 aﬁﬁ dyorothe isnatelepst 55 nurlentides) or at least 95%@ndﬁokthﬁe
sequence; an antlwwllé@tgﬁhﬁdébhﬁébfém%”y binds to 35 a

DGACC chenoki ne; an e chenoki ne or
fragment thereof; Ligs%fditlg %%&tﬁé%%??ﬁé’%ﬂ%u%;) §51PPey or dev‘g?fé’l‘ P cal Iy
recogni zed by the? aﬁt‘ie(yeﬁr Biﬁ%}?rﬁ}l re ccedls 4g rprowigieda thie smethod comprising -
subst anti al | R5purexposit@Cieheelblks ne agonitid sittaghigsicef a DVicl BHSID@WCC

protein compri si nfhirifn@th MsdbibioaHl Hkifiod 8 HeRlRk M Linding 19 'O

-7- chendfiamRowRdy EAPrising epntacting the icABTPRYNG tq 1%e comppsition t o
t he conpaelddteh from the group of: an antigen binding site which specifically
binds to a DVic-1 chemokine; an expression vector encoding a DVic-1
30 chemokine or fragment thereof; a substantially pure protein which is
specifically recognized by the antigen binding site described; a
substantially pure DVic-1 chemokine or peptide thereof, or a fusion
protein comprising a 30 amino acid sequence portion of DVic-1
chemokine sequence; an antigen binding site which specifically binds to
35 a DGWCC chemokine; an expression vector encoding a DGWCC
chemokine or fragment thereof; a substantially pure protein which is
specifically recognized by the antigen binding site described; and a
substéntially pure DGWCC chemokine or peptide thereof, or a fusion
protein comprising a 30 amino acid sequence portion of DGWCC




DETAI LED DESCRI PTI ON 5 1. General The present invention

provi des primate DNA sequences encodi ng proteins which exhibit
structural properties or notifs characteristic of a cytokine or
chenoki ne. 5@ 5reV| ew of the chenokine famly, e e.q., Lodi,
et al. (199§ clence 263:1762-1767; 10 Gronenborn arl 68571”@9’31991)
Protei n Engi neering 4:263-269; MIller and -7-  Kranger (1992) Proc.

Nat ' | Acad. Sci. 938 ] i,m. (1989)
Cyt oki ne 1:2-13; gin%%.r?e %’?%%é'e?ﬁﬁ %S%J)}mﬁe °f the COCIRIQ Iﬁé ég
Oppenhei m et al . SPIPYPE} t1'1;!¥?fm Rev. Imunol. 9:617- 648, Schal |
(1991) Cytokine 3:165-183; and The Cytoki ne Handbook Academ c 15 Press,
NY. The new cyt oki neg ' LA qar e desi gnat ed DNAX
Vic-1 (DVic.d) and DAX G ELAEED DESCRIPHON" ¢ chenokine. ( DOACT) .
SEQ ID NOs: 3 andlaGeserale two ESrs obt ai ned from HHFFQR25R human

fetal heart library anthelOpbkfeh® Mwaitisst filla®é YDNA 3Qquences

espect el v ThESh A AL HITRIGH QA el afeiig, b
conpared, and a c6 EWMSt%@ﬁeﬁthﬂh@edérlM@ﬂﬂ%uﬁ'@éqamw of the
confirmed as encodhagokirsfankily,Csek, € Qdd? ROal. (19940 Stier@l 263:1762-1767;

sequence is ingic nem h ]

STHETen e O el e i) ol Bt P Kb,
for human Koo aj aAhs no
chiar act 1(_'ar 11 sti cdchEJp;:lenhemn(HH% g@mtmm Stdécklm&dlB)xker (1990) New Biol. I Thed
ol ypeptide and n e@gﬁﬂg ose
gs >éEQlol D NGs: 5 gf?&gaﬁ %o L Nng seque?ﬁce s HOTEN DoAS 961?%‘&?
chemoki ne nucl ei cSekalh(198 %ﬁ% &% ap MKE&-JMA@@ND NO

‘5 andisend®Press, BlYout nucl eotide 336. The characteristic CC notif can

be found at
sequence i s indi Cﬁh d”’yﬁg R/ gytbmegasecf%%n rQ‘{eung hgl%gtegll?ﬁﬁ’?ﬁ Wcai
di fferent process g PNAX Grain Waus e"é’é?ﬁsedc chemekipe {DG Wéc)rucl ei ¢
aci d sequence and corrSEQdﬁUNﬂ; arandol definte 8o ESTeeobrdined From HHERQRSR\CC

chemoki ne '(car || eudst aigt 8atTichry andSAOHBINIR human S8lbiies? Fbkasd,©

di scl osed 1D oh: Sk

nhgfegfiedeSSS EQS@PE%"%%@F% B’%{ﬁ?’%ﬂ’&’cﬁ&dﬁﬂﬁ%ﬁlﬁrﬁrﬁ BPRdRcts a
‘cl eavage bet ween sirméaﬂ}ra@acnpbull'hd)uhembklmcnw@ifs off ctivesey swa ESTE orerei-t her

side by a residue afed, and 3
PCT/ US97/ 21092 chp and a conséhbed éeaiﬁ@ﬁ@e was derived and subsequently The

descri ptions bel oﬁ?%@gnﬁ‘?raescfﬁﬁod’f‘grh‘é‘%‘@ﬂppgﬁﬁfl @E&ég)s Ny, Ly | Apgignal
enbodi nent's, e. g. sequemae is bmdlaatedlbdtweme&lamﬂd Hebttough this abayd vary in

25  different cell lines. Also disclosed is an alternative longer transcript for
human DVic-1, which has an N-terminal extension which shows no
characteristic chemokine motifs (SEQ ID NOs: 11 and 12).

The polypeptide and nucleic acid sequences of human DGWCC are
disclosed as SEQ ID NOs: 5 and 6. The coding sequence of the human DGXCC

30 chemokine nucleic acid sequence begins at about nucleotide 1 of SEQ ID NO: 5
and ends at about nucleotide 336. The characteristic CC motif can be found at -
amino acid residues 9-10 of SEQ ID NO: 6. A signal sequence is indicated, but
based on related genes, slightly different processing may occur in different cell
types. The nucleic acid sequence and corresponding amino acid sequence of

35 mouse DGWCC chemokine (earlier designated mDVic-1; see USSN
08/761,071) are disclosed as SEQID NOs: 7and 8. A polyA signal is from
nucleotides 384-389 and contains part of the stop codon. SignalP predicts a
cleavage between Ala(-1) and Leul; but the actual cleavage may be on either
side by a residue or so.

=4




enbodi nents fromother, e.g., natural, manmalian sources, including

rodent. These sources should include various vertebrates, typically warm

5 bl ooded animals, e.g., birds and mamuals, particularly donmestic aninmals,

rodents a%g‘r tes. Conparison to other chenokines is W d in Table
1. ' e 1 Al'i gnnment of protein_.gequences. nﬁ%i' tl”%EQ | D NO
9) is GenBank AcceSS| on nunber S71513; human M P-3a (SEQ I D NO 10)

I s GenBank Accession myEhgds ﬂmelmvt;ﬁ'e directed, R)ﬁ!q%gmﬁéﬁrg rfa&l:eg 40[})11}Qate

2). Simlar alignnment .of nucl Cl uences’

regi ons of ident |"E‘§}Q8?‘Hn8?t§t i ﬁ&t'nzg‘:,m cli are likeyyigep. app 1°able to related
MKVSAALLCLLLI AAT FirPislisgRDs fﬂAﬁVchtﬁm- EﬂgRKhSM@LA&mnmahan sdtiticds; including
hM P- 32 MOCTKSL L LpklVBViztHesb GoRREA- MNP T R
20 hDvic MO GRALAL VALAYCARLHASEAL el ST SR SR ﬁ%l(@g@ﬁ i
| QRAD animals, e.g., birds and mammals, particularly domestic animals,
KGPPTFCSLLLLSLLL SP8eaG TGl pRicvaeKL Caripatiseh Giather chemokird@MProvided in Table
MVEGLSPASSLPLLLLLj_SPAPEAALPLPSSTSCCT QLYRQPLPSRLLRRI VHVELQEAD *

hMCP- 1 SKCPKEAVI FKTI VAKEI CADPK- - QKW/QDSNVDHLDKQTQTPKT- - - -
hM P-3a, EGCDI NAI | FHTKKLSVCANPK- - QTVWKYI VRLLSKKVKDM - - - - 30 hDVic

GDCDLAAVI L HVKBRR Table 1: Al ¢ SO Y ERNRMRA
RDOACE GDCIL RV s et m&ﬁm&w&@my o
MDGACC. GDCHL QAVVIHinARRSic-1 (SEKBID NN FRSlakiable QI \dEsiesded A AIBAENPQQO

regxommty and distindiigbsP- 33 ---- 40 hDVic QGKHETYGHI CTPY
hDGV\CC ----- The chenoki ne proteins of this

45
&5 . :
bi o1 00 cal pr opertia! %ﬁt%%%‘s-ﬁ“mbeg*éﬂ%ﬁé@ﬁ%%fﬁ%@%?%whes

descri bed herelnhhﬁP-@mN@éfKSﬂLL@LALMHLCGESEA-A%N@D@@iG 1ed, in part, by

their am no aci d TORIUEFIGEYGETRDLAN Uure si ze. They al so shoul d share
at | east som@Obi GIDYY caMQIRRRIKIVABAV@AALHASHAGIP-—IASSCCTEVEHHISRRLCARVMMATIES .
One of skill wil IIQRéle I y recogni ze that some sequence vari ations
may be toI er at ed hD& nservat ye substitutions or osi tions

A IRLY R B SRELLRIVIQVELQBAD

25  MMEGLSPASSLPLLLLLLSPAPEAALPLPSSTSCCTQLYRQPLPSRLLRRIVHMELQEAD |
* L Ld

hMCP-1  SKCPKEAVIFKTIVAKEICADPK-—QKWVQDSMDHLDKQTQTPKT---erereemm
hMIP-3a  EGCDINAIIFHTKKKLSVCANPK-—-QTWVKYIVRLLSKKVKDM-omcrmemmnmew
30 hDVic GDCDLAAVILHVKRRR-
ICVSPHNHTVKQWMKVQAAKKNGKGNVCHRKKHHGKRNSNRAH
hDGWCC GDCHLQAFVLHLAQRS-
ICIHPOQNPSLSQWFEHQERKLHGTLPKLNFGMLRKMG-—--—-
mDGWCC  GDCHLQAVVLHLARRS-
35 VCVHPQNRSLARWLERQGKRLQGTVPSLN LVLOKKMYSNPQQQ

#il-

hMCP-1
hMIP-3a -
40 hDVic QGKHETYGHKIPY
hDGWCC
mDGWCC N
45 The chemokine proteins of this invention are defined in part by

their physicochemical and biological. properties. The biological
properties of the chemokines described herein, e.g., DVic-1 or DGWCGC,
are defined, in part, by their amino acid sequence, and mature size.
They also should share at least some biological properties with other

" 50 similar chemokines. One of skill will readily recognize that some
sequence variations may be tolerated, e.g., conservative substitutions or
positions remote from the critical residues for receptor interaction or -
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-9- I nportant tertiary structure features, without altering
significantly the bi ol ogi cal activity of the nolecule. Conversely,
non- conser @l beR7so substitutions nay be adapted to g,?)"g;,?\n «;I ected
functi ons. These chenoki nes ape present in spe tlssue
types, e.g., skin - -5 tissues, and the in eraction of the protel-n wth a

receptor will be 1mportant {FRRK gﬁ‘ﬁc 2 £ rre it w&lggf | Ejt%gx?lg%s}gré t?% the

cel lul ar phyS|oIo%
express nessage e Eﬁ%‘ﬁgl Betiyity of the mPlQQUI OO/EoNEen§els t neThraenseryalive
i nportant in cel |s1msﬁtmnmstmay beradaptéd to delete séleated Gpittidhsar e medi ated by

them See, e.g., Glbeffeg %ﬁolﬁ%ésoare f}%&%ﬁ% i’ﬂc s(ueo%é?’gg)e, dsk

Si nauer Associ ates, Sun erI
Devel opnent al Bi ofiéfies( #dethg interaction of the PTOtGIPhWIl@iUéI }:ﬁqeatorPMH 1&!880,
et al. (1992) Devnfhportant foﬂ' hnecMah uivaﬂous aslfects G edlllad Opti

Spri nger - Ver | ag, I £

Anal ysi s of Aninmm [ﬁ@t NI% d% %\H}ﬁ %Qs Tevase f§c°£%|£iv N Y.
Mor eover, DVic-1 ber )?&%5%9 %ﬁt é’rgnlalﬁslmi?@?%ﬂé@gﬂ differentiatiooudrdl ser ve
as markers, e.g.,déveldpient aes tmediated| bgputlpapul Bdepne.g., Gilbert (1991) The

new chemoki nogy Vepgy ot GaBEPRiGREOURN SEPERRRS: Altbcares Sundilablilhe
| PO ah Pogiates, Sunderland, MA;
available dat abasEowde q”e”§)e§a%uspeﬂ@$m%_i§§§§ggsm @de)aPamydersp0

expressed, and/ orPhniad&lpkaaL R4} Rosbe,. etSalc 1992y Qeﬁifell%ght afthy Mesddulsit ed

Nor ther h bl ot _ancadic Kppied A SBHL ﬁfpeasfl%“alkms (1999)
see, e.g., Maniat¥& " glopment Rl ed L%Ma‘«'é?:yNWnual
(EW(IID explession oN¥espondbrehagdr ook,

Col d Spring H&r boYoﬂcaM?fatMDyeov@mJ DVﬁpI ion @

t al 1989) Mol Vol
2 (i) o gty e it A i

bel , e
Associ at es, Brooklyn, nEWy chﬁg\ggg}es W’%I disqoyered 4 @%ﬁ?%ﬁ% and
Current Prot ocol scarefultsinadssisof B’la@ahagy sefliencetr cBmeabddtice of MQuences in | |.

Definitions avallable daTaﬂfhsE@ rs'f@or@'l &9”&?@?"&1& Oﬁes§ %teg raﬁ-et%\/e Y 1 or

yadi
nol ecul es th spec sel ect
DGWCC chenpki ﬁ? e@‘p essed, ancWorlzﬁ Ed ?ﬂ’({ (i% ‘Fﬁl"l erF &%}Elyd'ﬁsm%ver
ot her conpounds. qgllgexpresszon andr/éx!;éi[@mlomieneblmsnostmgllaylms specifically

and/ or sel ectively asmaeérawamlya@can ;p@rfanﬁé tﬁﬁtﬁfa‘&h@@éfﬁget he

excl usi on of other nDIe he assocj atlon in
a natural physi ol§ Mmﬁ%fséﬁgﬁk (198 “'"' Bv st LTS ianaa)

ei t her coval ent cﬁz ﬁpégxsalféanborahabmpory, Cold iSpcilnlgdé'Iarbnberss;f NiY;

mul ti pr ot ei n2gonTSagnbrobRcdtdi (198%) gililar Cloning:CQMRB hzati on

partners. The molwgyl £ 3MREEPPr&sP Y. Rlisubel, et al., Biology Greene Pubhshmg
Associates, Brooklyn, NY; and Ausubel, et al. (1987 and Supplements)

' Current Protocols in Molecular Biology Wiley/Greene, NY

30 IL. Definitions
The term "binding composition” refers to molecules that bind
with specificity and selectivity to a DVic-1 or DGWCC chemokine, e.g.,
in an antibody-antigen interaction. However, other compounds, e.g.,
receptor proteins, may also specifically and/or selectively associate with
35 DVic-1 or DGWCC chemokines to the exclusion of other molecules.
Typically, the association will be in a natural physiologically relevant
protein-protein interaction, either covalent or non-covalent, and may
include members of a multiprotein complex, including carrier
compounds or dimerization partners. The molecule may be a polymer,
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or chem cal reagent. No inplication as to whether a DVic-1 or DGACC
chenokine is necessarily a convex shaped nol ecule, e.g., the ligand or

t he recept | i gand-receptor interaction, is I’IECESS?I‘I I relpr esent ed,
ot her 't han v%e{zﬁer the interaction exhibitgsimlar spec g’f 5
specific affinity. A functional analog may be a ligand with structural

modi fications, org@e I
nol ecul ar shape \A(/r)}]l ch “{ﬁﬁ?l?rgg&{st W?%ﬁ?h@éﬂ ggg@ ﬁ&g{a&erg Ig‘l’,li& %@ ‘@Eﬁé&
det ermi nants. Thelempine 1§T‘B§C3§§4’6}X aa§°%‘§€frﬁ P§ dpo ﬁ%lﬁgéﬁrrsfﬁg Lig

receptor, see, e.the reGuidmefa liganal-recépids idtefactiof) isChasdsaarilyk repfeBiited; 10

The Phar macol 0gi CathePahas Whe ‘ﬁﬂ%@eﬁ{téﬁgtl ﬁt&h%tg Fﬁflﬂ?%ﬁe 8%& Bi&ui n

Tarryt ovvn N. Y.
conpl ex”, as wsedPecific affinitye; Wf‘@ anpleg (E'%ﬂ?b 2 ligand myithistryctageht and

a che;mki Be de g.modificationg)\irandy be aDEH6ITy upteia’eﬁrmbl&aﬁle} &.gf, GvRieH Ha¥ a
speci fic bindin | i .
p g rﬁBleTcHFar s ?e whitdl ﬁﬂeﬁgén\tvltb % {‘Pg;?)a #gaﬁé Qbeﬂg{n& he

Specific or selec |ve bin |
bi ndi ng agent ha<"®f jgrRds may serve ag @agoRists C or m&aggeﬁmmﬂwﬂmg

site, that recogmez@oa see,t egorGaddmﬁ\[a:t-al (eds.) (1990}1%@ gg g Bhap's:hat is

not shared i Qoﬁ&%é)?hgfmgéﬁé%h A5 Bade' of Ther pe %gﬁg AN raised to
a DVic-1 chenoki zle F)@Otel 2%? D recogeraua |{Ri t@rﬁ O%Jel on o?whléress,
chenoki ne prot ei e of formng a binding agent:DVic-1
chenoki ne protein corrﬂﬂ'extelnm Spedirg egemicthemokine pedteinri Ichiﬁt;ﬂé;ﬂ'ﬂ Ial@glsed

Typi cal Iy, ‘the T Gieiain, ored 1 obiiplag d?gfﬂinﬂ[gcargént d » HUERRKCNE T Ot ei n
complex allo t ur a"f(lne en
i )r:?ur)e of o\th\er ift oﬁsﬁgﬁﬁé@l BFYg ncghat is fgrme I I

Recifig Egtdhgg an the
"ant i body: DGMC dimdingi mnptcoﬂm chenmlpnepi‘otem Specifirf @ seléativerbindibgdifnment

i n which the bi ndha hirdiel a gest Qneaﬂs&hﬁhﬁlé‘%ﬁﬁg‘agent has leggélﬂ?ona(?l}'lkgp .

froman anti body. The an

cl on
bi ndi ng_fragnent siF &ipaAt ngfﬁ}’mé s“"an?‘ﬁﬁﬁefﬂg’\’—’feo?b?zﬂte on’ ef PYderd
The antibody wi | Ichpmekine proteire fhab@ﬂ yot shatedain ithamly dtber prafins. For

Cross- T eact | vi ty ek@aiglag dHOASES raised to a DVic- HORBLORANS prblihehhaaci d
sequences, n nt sim

i dentity. Tﬁgsstg%ﬁ$gg %BFO ﬂ\enChemogcme 2%@5"5@%’& 8¥§°"€F‘f‘5er
nmeasures for homdl bi\dingmgeat: Wle-éeghemolsme protein compleyy by espeeificeand
conpar i son and/ okelebtiv® BendingC T: 1aan;ermalfannaﬁmbe$edbu%ﬁn tDV1c-1

o oaterdetal | bepsmokie pHCERAER, iR HR it Goboant Dy o
acid, e.g., an Rﬂh\, mokiine grotein in a; mixfane pb|ather prateins and shiblagicsi al |y
separ at ed frem ofllileswiseplthgiterm "antibod9MOWRTC Schekdliing Prekéh! YoRpRMPany a
native Sequence, ygrefk 4o an embodiment in which the binding agent, e.g., is the antigen
binding portion from an antibody. The antibody may be monoclonal,
polyclonal, or a binding fragment of an antibody, e.g., an Fab or F(ab)2
fragment. The antibody will preferably be a polyclonal antibody for
30 cross-reactivity testing purposes.

"Homologous" nucleic acid sequences, when compared, exhibit
significant similarity, or identity. The standards for homology in
nucleic acids are either measures for homology generally used in the art
by sequence comparison and/or phylogenetic relationship, or based

35 upon hybridization conditions. Hybridization conditions are described
in greater detail below.

An "isolated" nucleic acid is a nucleic acid, e.g.,, an RNA, DNA, or
a mixed polymer, which is substantially separated from other biologic
components which naturally accompany a native sequence, e.g.,
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proteins and flanki ng genom ¢ sequences fromthe originating species.

The term enbraces a nucl eic acid sequence which has been renoved

fromits nglyisgiabsy OCCUrring environnment, and includes r ' or

cl oned DNA%? 8?iat es and chem cal ly synt he5| zed anal ogs, gﬁ&%ﬁﬁg@é

bi ol ogi cally synt hesi zed by heterol ogous siﬂst ens. A substantially pure

| | [ | ud ' fi )
5L IS e s g WS
in sone enbodi nen "EB‘Ht%‘F‘E ?fgﬁlaef‘l'}cﬁ

#d \ieapenee ishi Cgeh%p‘ehgg\ removed
het er ogeneity. Th fmrﬂnetsemaigmlbn ogcuimng)qmvtrehin)enf auddinaludeb aegsthbitant 0Ads

10 or portions ppnegr DN& olﬁ&sa& lﬁf!:aﬁ#rqtyﬁ%ééﬂeﬁ Tli'ﬁq"ﬁglgé) "o Englggl vity.

As used here| n e.ter I ne
enconpass, ggﬂoglﬁ% Y’%ﬁ‘@?‘ﬁ ?m Q%OHP SYHERSH ¥ isigstantially pure

aci d sequences paraleaue and:lydés uﬂnlathé foi‘msmklﬂmemu}édtﬂe Pt iisoldted Shirléic

in SEQ I D NO. 2,

7550 L0 10 2, et ek B M S iy o v

Li kewi se for the HufORS ta’é‘n&u & ROIROWit anmog. sequence The
i nvention al so enhefauwmﬁpol'mmhehemgembntyzis fally tfo‘u:&i at i polymer ends

BOICC chomoki n SeEEr T ’ﬁ““g‘”*‘ﬁéﬁé“'“’f"‘?%ﬁ bkl obdetfify, '

I fi.c bi onent's
components, e.g., antif8d¥ I‘Fg Fy"eﬂﬁnnd Vé@é.?hfé?olmﬁcpaotsm"mmb
chenoki ne wi th hi eiconfipassi tvgihereuged inta peatein edrctakt, WOProtdin havivlgl ymhbed t er

than about 30 nM aaaq am;s&i&!arw%nﬁﬁw&%@%ﬁﬂ PoHipns

pr ef erably at bet I e pal ypepr%l de"
or "protein" as u¥b clzua‘érs signjfjcany &?ﬂf’}e@&nf‘nﬁ‘éﬁ‘gﬁﬁnﬁn‘éf or

segment of chbﬁmkq‘:hm'amﬁistlcpof suoh @fprotein, preferably a nab@ACGmbedinkérnte, and

enconpasses a st rpfkebvisd f&%@%ﬁﬁh@aﬁ&%&l}s‘éq)GWCC and®SEQLID RR%l6 QPQP
am no acids, genei.ﬁl I1¥‘ at general |y at

| east 12 amino ac ngﬂn %ls?e%fgﬁmfﬁs aﬂ’npﬁgyp:fé’n‘g’? wihich. exhibits sirgil ?’én at
| east 16 ami no ac$fdgctu€9ptpcaml‘y chemokines, &g.amihich anfedacts with DV3&1 or

tyloia1 lcial | gt at | easpcﬁﬁcmﬂdhenam:ﬁé s fié;adagﬁcﬁh | &3 fgoﬁ&tam 'T?tg@é:'lﬂ rree
usu

seiel 1y ot i L Sag PR e g PYILof OV

enbodi nents, at IMO%IBQG’YI"IB@)%}F affinity, &g a5 19@# aboutc1G9 nNBasualby béBer 50,
60, 70, 80, etc. fHag ab@iEB0SNNBYprleferabB beRe khrt AbbAK Y10t AMYI &hd rl%fé" 35
appropriate lengtﬁ'x%ferﬁbﬂratb%hg{Eﬂag\%bogagn%at residue 1, 2, 3, etc., and

endi ng etc. The I nvent i on
enconpasses protei ns lhe term ceripeptidg’ ar ppmtaml tag wuseds herein dyoludes .a
A "reconbi nams’ rsighificanséiagmient defdegaeneiof hnémbkmetﬁoﬁﬁtpm&&fof e.
pr oduGt i 0N 07 |t Sk iidinctlile, P SN SpdsSls 4 5tr0Eh 19 hadinoPATNELELL)
of at least about 8 amino acids, generally at least 10 amino acids, more
generally at least 12 amino acids, often at least 14 amino acids, more
often at least 16 amino acids, typically at least 18 amino acids, more
30 typically at least 20 amino acids, usually at least 22 amino acids, more
usually at least 24 amino acids, preferably at least 26 amino acids, more
preferably at least 28 amino acids, and, in particularly preferred
embodiments, at least about 30 or more amino acids, e.g., 35, 40, 45, 50,
60, 70, 80, etc. The segments may have amino and carboxy termini, with
35 appropriate lengths, e.g,, starting, e.g., at residue 1, 2, 3, etc., and ending
at, e.g., residue 95, 94, 93, 92, etc. The invention encompasses proteins
comprising a plurality of said segments.
A "recombinant” nucleic acid is defined either by its method of
production or its structure. In reference to its method of production,
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-12- e.g., a product nade by a process, the process is use of
r econbi nant nucl eic acid techni ques, e.g., involving human

i nterventi nucl eoti de sequence, typicall on or
product i on(w%‘t er nat Ively, it camzae a nucl eic aci E’i’%@z@f’%
generating a sequence-conprising fusion .5 of two fragnents Wmch are
not naturally cong, ggl&p §o&19ctexﬁﬁbe(ﬂ 8'probas, the rocesé % UERE ok MiJaH?
products of nature ?Cﬁ'é‘? I%/ﬁoccurrl n nﬁt ant

exanpl e, products ‘f‘r‘é{ﬁ’é: Btid; Feghaiay ¢ PVeVHR ﬁ“aﬂ?ﬂrfa#rventm in’the
natural | y occur rimecleetidesequenserdypisaliy sdlection ar eroduttizre  Adtetimtively, it
conpri si ng sequengm H@wﬁmexelabmnea& wyggdaﬁ‘éﬁ%%é gswrgﬁx%ﬁ%ﬁ)on

process. Such s en done ace codo
encodi ng the ff'%w ﬁ%nadtgfagly Wﬂtf%mfl? 3P &ark pther, but
i ntroduci ng or relmeaxg ta eydqdermedu@eognatumre & naturadllyt eccuating edutanist i s

performed to joi rrrm@sgefbheka Frd %‘rﬁd P des%ﬂ?éonbﬁfnﬁéétf%{ry ﬂpﬁ- °

generate a single el eﬁlc EnLl %ISIQ?%F
functions not foulRHYn@EH nl"fc ald 8’“&?&? | 2§ cﬁrﬁsnuc eic acids
Restriction enzyrmmpl‘}@gkﬂ seguenge: derived uvsingn anﬂesyml:hght' aiganudeotide

artificial 10 prodeds| FSﬁchtib(Uﬁén dote Qﬁ‘éﬁlacé'at &&B%itﬁ'fr%ﬁ%?co@mg
pronot ers, i cation sites ul ation se uengﬁ CQnt

sequences, or ot HEcoging etF‘e saime or Peﬁ?ﬁ#eé‘g § A0,
A sim|ar conceptinfodugingrereremoving afaﬁqualqeeleowgmhmmmteeﬁgtemmmlpnt is

pol ypepti de. Speghdrisraddd/td jorh tsieheé Mucleic acid segiﬁéh&eéf Gediitd Rinkti
whi ch, by genet|s%e%%geterggﬁ\g%lﬁyl?nencggySf)mpnsmg ééw@ deg S|gﬂ13£

fragrrents of the |gens
di fferent spdbi esfupgtipapt got found in the congyonly |4vajlable matureltformby

sedi ment ati on nesRestRctiorNeBWeld eécOgnitidh sited Atd SftenHC targdtofBbubR A Qa0 t he
sedi ment at i on velrgg{ 19¥iofs, HE ? Site specifid 3@% a{%,' ,gv:rlér%%} g}ggé}ﬂ%s

The determ nation o e sedi nen
perforned in an &8El lﬁt}%ﬂt%} rqgaléaém $erqugece5bmntm§, sequences,torpither usefubow

performed in a stfeaesimayt beanroipiratedicby desi Frﬁlsﬁﬁilﬁeéoncept is inkerRfed)

Physi cal Bi oghemstry ]Hﬁ e CISCO
CA; and Cant %:6 afgiT c écggib 9 é_{ﬁfop ?01 Pg@% ngg{]cﬁﬁca% mcg‘%gr -
WH. Freeman & CoYntket FF FP&’r?&‘F acyls sag,eneae code fed“@d@@ﬁm echtm a
sanpl e cont ai ni ngaaiypepﬂdewsizmlaotmtﬁgma{tyrzﬁpﬂiede aln$1 ens, and SAbidnk o2

10

standard full sizg ﬁué*’*ée QE&Qtvrahfo'dP%hﬂéreﬁP%Hc or about

m nutes, and sol ub n the supernat ant. A

sol ubl e particle or po %&g tVdés W q“"(‘i}ﬁ?é&ﬁ%’ﬁé“?’é%e%sﬁﬁ‘?ﬁ é!b@?db@s nor e
typically | e28 thmitsawhith 28Sa meamlré wf Ithassedﬂmnteﬁthelé&ﬁ( ofrarmolesilr! | y

| ess than about GQded it la[? ,%r Omé@ghﬁgcﬁr@fﬁ%ﬁ%@{ eretsd%os_\han

about 4S, and nore
pol ypepti de or fra& b‘%’é twaﬁﬁiéﬁﬂgﬁﬁ' 1m0 anpleteal 4l Ha@quénfuge, but is
typically now performed in a standard ultracentrifuge. See, Freifelder

(1982) Physgical Biochemistry (2d ed.) W.H. Freeman & Co., San
30 Francisco, CA; and Cantor and Schimmel (1980) mqp_hgs;gl_ggﬂm
parts 1-3, W.H. Freeman & Co., San Francisco, CA. As a crude
determination, a sample containing a putatively soluble polypeptide is
spun in a standard full sized ultracentrifuge at about 50K rpm for about
10 minutes, and soluble molecules will remain in the supernatant. A
35 soluble particle or polypeptide will typically be less than about 30S, more
typically less than about 158, usually less than about 10S, more usually
less than about 65, and, in particular embodiments, preferably less than
about 45, and more preferably less than about 3S. Solubility of a
polypeptide or fragment depends upon the environment and the

|gn.

I ous

O
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- 13- pol ypepti de. Many paraneters affect polypeptide solubility,

i ncl udi ng tenperature, electrolyte environnent, size and nol ecul ar
char act er i o sspa7so of the pol ypeptide, and nature of, Qdoy Nt .
Typical ly, the tenperature at which_t he pol ypeptlﬁe I's used ranges
fromabout 4 C to about 65 C 5 Usual” I1§/’the tenperature at use is

greater than aboug ol%r?E ﬁﬂi (Mé’ﬂsﬂ pﬁﬂﬁﬁeters affect i)ﬂe@fo?@ﬁlﬁ xﬁaﬁdﬂ%m 22

C. For di agnostlc usu out

room t enper at ur e ;(T, rUIVgs?mmnmerm ?‘ﬁ%\ﬁn i l{?ﬁ‘r\lﬁf
t enper at ure of coﬂﬁo@\eqml}zpﬁmlddn and sieture of the solvent. Tylph@ﬂlarpﬁmhempemtpms es,

S7ert] e for hu wndgmmlﬁ“ﬁ&?m?sé?‘?i@?‘ﬁ%*ﬁ?}m8'32‘1‘)4" EXBldbBLL B5=Lout

t enperat ure rrg rr@ 3%%3 g?mP ?r(?da'i W& 15; greatert a’i}ﬁbl"&}? 18° C and more

The size and str uumnrlly greates thany pbput #2° sGoulFdrgdingnaktiy perposes; the

sglbst gmt l glel y st gﬁhgoeia%&@wxn%uunyebIa}soapfodnnteanp&ga{re :??%ﬁiggrglg%tﬁ% 15
i S§0Ci S | u

gt rﬁcr:)t 5r e, e. gy, g}ﬁ g?“%b‘f’%ﬁﬁ'} i tlvpe’iﬁt'? § E&BPgﬂethﬁ ﬂ}%p?ﬁgyoff’gr

detergents therapentieqwrpesashthehtemperaturenwilb ysurdlyuberbodly térpératuger

i nteractions.ip typlcally about 3/6eC $6¢ ‘i‘tﬁﬁ{an‘éﬂ HoughUdhdet Etatn RithQSALAld Y
conpati bl e buffer ser vat.| on of bi ol ogi cal

activities, and w efr}peﬁ%b‘é? P‘)?Ybe ol %f?ﬁ?"&&%ﬁf OLIY B ogi cal sol vent .
Usual Iy the sol vent wiThe size/and strugigre ohéhe pelypemide sheudd igegerally bedn aabout

5 and 10, and pr @ws%?{twlﬁbﬂﬁblehtite, and usual@‘n&pﬂ’? a08 ERAUPRE stale. deflfér gent .
w || be added, l.cal |

I‘I ng.,ong, e.
(chol esteryl hem %IXEF t;?eef‘agrg%ﬁﬁggaﬁ)  yith othEF Bt po ngﬁgfi ;ﬂ‘%ﬁﬂ‘ary
di met hyl ammori%o] -strysteisans- Ja crofriselubiliy, or assoriated with lipidasgthdetergents
concentration as inCa &\é@indr Wigch Eppﬁmmdtes muaimpnpﬂfblﬁyeueﬁ&f&hoﬁé 25

physi ol ogi cal properti | al | pure'
in a protein context t'lgl%"l %Ha %.xn &%lﬁ' ]?e g r‘?lologmally °°{§‘P§t¥‘§§eng1‘fé el fg%at ed
from ot her cont anfyi8t Wﬂjl ’bPé?ﬁﬁvatFR}b lofj hiolpgicad ackivities, and willt wsyally

bi ol ogi cal s deri V@i:rbkﬁﬂité@phys!@log‘falfs@hfeﬁe WhaAlySiRe sYHérdtywilPhave a

at “Teast abodd sORE P yBlan A %%%?Ha“%*e‘éﬁf%ﬂ?%w??e »

general |y at | easPnzA5R 0‘?@%%@ ?FSF&?“@ gded, tyrisallyBownildgnos-
pure, often at | edstatatingon85egnUCHS (ﬂhdslestef}tld{erﬁbudc&wté) eb THAPS {843

T ey
concept s appl y, éf@ug t??r‘&?ﬁ'irﬂb‘?ﬂ CRR) Pvﬂ\ﬁ‘cfrlgﬁ‘ ic ption of structural or
"Substanti al 25i miplysidlygicalnpriopertiesaf ¢he patein. sequence conpari son

context neans either tw t
when )éorrpar ezl ere |degﬁsg§f ﬂwtlﬁr?a ot&ﬂ%oﬁt&(ﬁ%ﬁ@ﬁ%ﬁﬂg%&#%@s

nucl eoti de i nser tRTGHAN 39 other cé’f‘tﬁyné‘&éf‘g&lﬁ’&‘le%%‘

other b1olog1cals derived from the original source orgamsm Punty, or
"isolation" may be assayed by standard methods, and will ordinarily be
30 at least about 50% pure, more ordinarily at least about 60% pure,
generally at least about 70% pure, more generally at least about 80%
pure, often at least about 85% pure, more often at least about 90% pure,
preferably at least about 95% pure, more preferably at least about 98%
pure, and in most preferred embodiments, at least 99% pure. Similar

35 concepts apply, e.g., to antibodies or nucleic acids.

"Substantial similarity” in the nucleic acid sequence comparison
context means either that the segments, or their complementary strands,
when cpnipared, are identical when optimally aligned, with appropriate .
nucleotide insertions or deletions, in at least about 50% of the
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- 14- nucl eoti des, generally at |east 56% nore generally at |east
59% ordinarily at |east 62% nore ordinarily at |east 65% often
at | east 68y nore often at least 71% typically GJ 74% nore
typically at ieas? 77% wusual ly at_¢heast 80% no gtr §§%’ ? at | east
about 85% preferably at 5 | east about 90% nore preferably at |east

aEOUE gg(yt 0 98% Q{ucfflélft@desaf‘géﬂe@ally at leaf@ﬁ%’% ,CHIORE SdHe ;Eﬂ %as@%d%,ghl at
abou 6 Or nore onyel eot i des Ve i a
simlarity exists ord atrﬁfr?t least 62%, }'% g ety A“ grb%" égrhﬁﬁgf' @aé'ct i ve
hybri di zati on corfaprd efien at deast 71%, typically apdeash74% anorentyipicallyt at legsti cal | y
using a sequence 7Jes,insadlly a0 18aBERD%, Hore LbudlY atlleas? abBirt §5%,; féf&abi a

t
sl 66 v G oo, i ey ey oM e i B 5
preferably at | egartignlast egomdiments, as rhighhabfaheut| 83%t oabuuue of the 25

nucl eoti des, nor enytledtedesdl yAHérﬂa&ﬁ&ﬂy,abﬂbﬂtaﬂt@b sitilafiBp lexite Whah the

e oLt Sl AtRs FA iR ?‘Eﬁf%ﬁsﬁfb&a%%ﬁé%%&é% A8 Foca,

may be over | ongdtrangy er igeom ememn typicallyl usingtaoweiquencesderivad fromoSEQ a
stretch of atgl egpt Nawout5,lor Vluci‘ﬁﬁ&dl %eleuﬁv@hlry)snalzalﬁ%ﬁswﬂﬁméﬁr #hen
About 28 nusl eot HEE et %‘39?%? ety Vg Bhrefefop a4 Baapslie Bo 0"
preferably at | eac legtides, pye %hlb’@é ¢agb sboutrf§nover pstuétch oif lay least about
about 75 to 100 o5 nuévtiils) goké pecterablyat ledsthbdd 75%), Gnd most preferably
"Stringent conditj ?@%t aa&gt ?@L%%£ ngﬁtozd]&r{q O{SFF St ntlé %HE

simlarity in thé
condi ti ons oft5sa 3. Jhgdength oS sipailarity compasisprasydasarieadsr s,
25 typically thmsay bemfer)ldr%dr srrefhhé)sr lafld 2 iceRain’ Ao digivhits Wil be @ver Rat | on

of parameters is

par aneter. See, g%f& \%p&r E&gt‘ Q 1 ?m@%?g @guﬁ}?’ at B{é%t abqut, 20,

370. A nucleic adu§ eﬁPéB% Wecﬂs %?té’?‘étr uclepiidase typically atdeast
stringent conditiaboati28 speleotides,f nmrsatyﬂmhu g&tt least labbat A0 Auclobilesy probe

30 is typicahly Rfgat aau tn&\fdtﬁ(gd f&a t?dés?faaagmoveg, %f%rasb Tl GLght |y

i dentical or“co a tar el c _acl gr on
specified by the agg "ugﬂ?ey ortrﬁgrer}pg:g@hass,&&,dl 5000, gfcget under st ri ngent
hybri di zati on condi ti ttsingent conditions”, iDGE&rirtge to hioneslofy @wn subseantial

mammal i an speci e%xrﬁﬁﬁ‘rl 1n3§1e gﬁﬂa%tﬁﬂdcdxﬁ@@tﬁ 1 % %ﬂ%%nﬁ&l%%ﬂﬁed

glyg{: glr |Z? ;I ggyora & ‘gﬁ«i’é’f‘g WB%‘?WE%° gg%cessb Yﬁ“é‘f’aﬁﬂdl 3&\*’EIP&F¥B‘*§E%C| es,
and thus hyb25di typically &ose@mrd@dmhwqahon reactions.atBhe apulsination s
advi sabl e. Al t er gatpatgineterd’ BPadré OGthpYrtatit #hl BRAY¥neasure of M HHgdd 750
PCT/ US97/ 21092 parameter. See, e.g., Wetmur and Davidson (1968) J. Mol. Biol. 31:349-
370. A nucleic acid probe which binds to a target nucleic acid under
stringent conditions is specific for said target nucleic acid. Such a probe
30 is typically more than 11 nucleotides in length, and is sufficiently
identical or complementary to a target nucleic acid over the region.
specified by the sequence of the probe to bind the target under stringent
hybridization conditions.
DGWCC chemokines from other mammalian species can be
35 cloned and isolated by cross-species hybridization of closely related
species. See, e.g., below. Similarity may be relatively low between
distantly related species, and thus hybridization of relatively closely
related species is advisable. Alternatively, preparation of an antibody




- 15- preparation which exhibits | ess species specificity my be

useful in expressi on cloni ng approaches. The phrase
"specifically binds to an anti body" or "specifically | mrunor eacti ve
wi th", whep,r ing to a protein or peptide, refers t i ndi ng
reaction mﬂﬁgﬁL?é6deterninative of the presence of the g¥o’%§?“ﬁwp in

t he presence of a heterogeneous popul at<1&n of proteins and ot her

bi ol ogi cal conpopeEbfatibh Ukhidh eehibile et 8p&Fed PALIAGEP Aay be useful in
conditions, the Specif.i ed,anti les,bind to a particular protein and do

. | bad
not significantl¥ feﬁﬂoﬁtchoé}m%?g?ﬁ?aﬁgespresent in the sanple. Specific 10
bi ndi ng to an anti bod¥herplunrse (apecfisally thinds torsan antibody’ an Zapecifically
th ?_t bi 3_ sel ect ed Cijﬁt?c{midﬁéa&ﬁ@%{th@itbﬂeﬁ Qéfeﬁjiqr%afi 4 PebREN taf Pleplifle, fefiirs g¥anpl e,
ant 1 bodl es raLse .0 e l. C- [. cne | L 1 N .
munogen i h & ACHTSCreRtn i KRR of Eh%??w& thg prgfein
6 or 8, can be sdindbeqresancemfan hetgrogerrausspepitation of| prpteinmandr etheri ve
15t_\t/)vi2I h DGACC Emgi@@ Eﬁﬂt&:@!nf@fﬁts’:lnd Thais, V?ﬁ@eﬂtdlﬁﬁgﬁt_ﬁﬂeiiﬁixlmﬂ_&%say |
ant 1 bodl es nm e Specl es,specl ld G, a20. . reco 1L ZLkN Y Nor I C an
splicing or d)éveFBIB%gWPS'I th\??tsrﬂeﬁ'lrﬁ'teg. artibdies biRd toa p?’I[lTC. %3%‘?%8?‘% aA‘é]P@% 20
DGACC chenpki ne inot significantly dindiqther profeins presentiw ttheraample. Specific
{ el at edt pr ot g Ins bﬂlﬁg CRE ?tmhbdghem%e: dh?h%ﬁﬁﬁi@i_ﬁ kY redifife/ 8n taBtibody
ransm st gnal s e | r.en C . es. . I err
bbodi ment s as. BT Gelkgted, fof ] kot @y 08 R°perfy Westell Hr exemple,
i sol ate genes fr entiboflies: spisedn e viheudMicor ast RGWEHecrkemoking. proteimm 25
bl ooded ani mal s, imufihogen Withl sheaskineadd | sequdrice Seplordd it SEQUIDDNONZ, br
allow isolation of rel &he%bge%& dSQ?)?@iﬂ Rb3kfk %g: éih?&ﬂy ﬂih‘ﬂnﬂi’%{cﬁv
strains, or s ecl es. A Nunber o Ql erent approa ﬁ_es are aval | abl e ?O
successf ul | y1$somith RGWEG shemaking preteins; %F“Eln@ﬁ@’%]aééhemﬁéﬁeﬂﬁe The
i nformation provifibodies fiay. beSpeties spedifi e.gl)\dlio eagiiziag polpdbgshicand 30
qualitatively detséfi%g%rt&]&em;ﬁﬁ&ﬂ‘&?v%{i %ITD| ogous genes in human,
. a8g, ra

nonkey, rat, nouS cat, *cow, an bit genones under specific

hybri di zati on condi ti ons. : Conpl enent ary sequences wll also
be used as probes or QOILi Nexkic Acids Based upon identification of the

| i kel y am no,4erm nus cHERK; | ] ef ul,
e.g., coupl e(?iéwi th an]c)rcl}c?r’gg vec &&rﬂg?s eﬁﬁlaﬁ]ep%@u&gmgg&#cg%g@gﬁﬂgm

t echni ques or wi FﬂaWtQM'arﬁwsﬁﬁ le chemokipe, gro ik serve to
Techni ques for ntrAnendt asighaimrbgtuiesni cliffefergeced éypesdi nThe preferr&BNCC

chenoki ne prot ei RaboAdRHBnAS a8 Lmsélegéa)%ﬂv%%@fﬂcindsﬁﬁaagcﬁ%%dms to WO

98/ 23750 . . e ge e 97/ 21092
- 16- enciiats §egfEom different indiyisuals op pther sBedes | e WA

probes, DNA 25 blooded animals, such as birds and mammals. Cross hybridization will

allow isolation of related genes encoding proteins from individuals,

strains, or species. A number of different approaches are available to

successfully isolate a suitable nucleic acid clone based upon the

information provided herein. Southern blot hybridization studies can

30 qualitatively determine the presence of homologous genes in human,

monkey, rat, mouse, dog, cat, cow, and rabbit genomes under specific
hybridization conditions.

Complementary sequences will also be used as probes or primers.

Based upon identification of the likely amino terminus, other peptides

35  should be particularly useful, e.g., coupled with anchored vector or poly-

A complementary PCR techniques or with complementary DNA of

other peptides.
Techniques for nucleic acid manipulation of genes encoding
DGWCC chemokine proteins, such as subcloning nucleic acid sequences



hybri di zati on, and the |like are described generally in Sanbrook, et al.
(1989) Mol ecul ar doning: A Laboratory Manual (2nd ed.) Vol. 1-3, Cold

Spring Harbor Laboratory, Cold Spring Harbor Press, NY, which is 5
incor por at gglg bgagdon by reference. This manual is herei natl,h.q-. ﬁ:{n Gy ed to
as "Sanbrook, et al. There are various net I'sol ati ng
DNA sequences encodi ng DOWCC chenoKlPne proteins. For exanple, DNA

i s isolated from encoding polypeptides into eRpressioh reactors,s labglihg psobds, DNA
ol i gonucl eoti de PhpbigizAA¥ANENd tAO 1iks G UBEETHIISTH L1 &%&m?@rﬁﬂé @ry to

I goaeraoe do. pREBRCMRIGR Cloning: & pahSalary et aod 200 Wi 05 Kold -

(old
sequences di scl ospringudarherobalsporataryb&old Spring Heehom Pressf INY, which is-
hybri di zati on smassaierpdratedteabm BNereRA0K THis DRRAGE! is heremaﬁ&ei@{i}}élfto

proteins, or probes., an be, desi,gried for use in anplification
t echni ques such & I%ﬁ'ria %h%l I sol ati on of DNA encodi ng DGACC -

chenoki ne proteins. Re'ﬂlﬁfg are varionsmeshodoahisoleting Mol Aassjueacesabrsoding

provi de al t er nat i pewad ehérmalain@ BRALIABC SFor\Biapkb18 N BNIL &ﬁ@oﬁi’é[ﬁ?t oA
ate rom

roteins. eacDNAI|
(F:)el s which 208 '(Ss%teg Yc%é%ﬁh?ge‘f)l $UNYe e%ﬁs%dpﬁog’eﬁ hayingd
fromthe 10 rﬂwxeam idenfigad or icomplementanyntol tharsequences disclised \heedinr i s
transfected Fulll-ll'éxigtﬁ pmabmay\me hagd, bPTol a@ﬂa F%o%ﬁé SREY L and

ries are well

| oni ng.
known, See “%‘as%%é?‘b"rcmwﬁw??f“ee”' : %‘?»“Aes BescaRtiook,
et al. 25 usedr@irectlyyisnbybuidization pgsays e isolte RMNAbencedingaDGWICE om
ti ssue and clibridinhe @se@tbﬁfs; od ubéi;f@ar&ddéyi FoFtlideCial dnh Hh&&ﬁ:tned to

yield fragne . ar e .th at ed
by gradi ent 15° ted(‘:%lﬁtugé £ ﬁgat on a’hoo g &5 i atlﬁnb‘&rﬁ&tﬁ SBragRs| Qﬁ%@gg
vectors. These Chem°k)§%ﬁ’6??%dR§mF@@ teanslagionkeoyapiuten programs gan ddscr i bed

i n Sambrook, et ghroviddalteBestive ineldic HRADeqlidhced akihdeRdodd ¥ Bame
hybri di zati on as tbed in Benton and Davis (1977) Science

196: 180- 182. Col ony ridization_is carried out as generally
described in e.g., G dfsPEapare @;cBNA liboyy) mBNA is isolated fixom cellacebichSci .

USA. 72: 39612896%xpresses a DGWCCDbentslane ipigtein. D@MQQWQ ﬂ@éﬂt flie can

be identified in pRPA aﬁutl%li&?&%aofegg&\%ﬂ@n? ‘)eﬂ BE: ?bgg’eﬁééfé? iran‘%;i‘ ,dy to

hybri di ze with the probe
col ony or plaque Into a re }rl‘ﬁr%alf‘?ﬁn Qi‘s?ﬁ‘}Bagahﬁ’é EsFeeningna@ndge g-egi ons
are isolated by Methodssfbandﬁ:mg and sadenihgrdDN Alibrariésmeevell kakivinl Sda t he

art. See, e.g., )
PCT/ US97/ 210 Gubler ard ERJtRRn (@%3)8@13 25:263 269\di9§yn%d}§§9 et al.

Vari ous net h%gs of anpPf Ay§Te™iS 1hEarys thr BNA san bg extragted fgom tissue and
pol ymer ase chai n either meghanically sheaved er enzyinativally eigested i yiekcRagments
DGACC chemoki ne piojisatS 12-20! METET ¥RE (Fdlahéhes SAE #RA Sdpaited by gradient
centrifugation and cloned in bacteriophage lambda vectors. These
vectors and phage are packaged in vitro, as described in Sambrook, et al.
30 Recombinant phage are analyzed by plaque hybridization as described in -
Benton and Davis (1977) Science 196:180-182. Colony hybridization is
carried out as generally described in e.g., Grunstein, et al. (1975) Proc.
Natl. Acad. Sci. USA, 72:3961-3965.
DNA encoding a DGWCC chemokine protein can be identified in
35 either cDNA or genomic libraries by its ability to hybridize with the
nucleic acid probes described herein, e.g., in colony or plaque
hybridization assays. The corresponding DNA regions are isolated by
standard methods familiar to those of skill in the art. See, e.g.,
Sambrook, et al.



technology is used to anplify such nucleic acid sequences directly from
MRNA, from cDNA, and fromgenomc libraries or cDNA |ibraries.
The isol ated sequences encodi ng DGACC chenoki ne proteins may al so

be used as ¢gogMsadpoes for PCR anplification. chx}g%ﬁﬁb%y, in PCR
t echni ques, oligonucleotide primers conpl enment ary WO 5' regions

in the DNA region to be anplified are 1017"synt hesi zed. The pol ynerase .
chain reaction is therVarous esethatls usfi axgplifying tarddiesdgueneds, Bk - asSEee '
Innis, et al. E?m(el‘?s%oéhaﬁﬁe 0 Met hads_ and
Appl i cati ons Aca%o % g%f&:%%%éko% ls té @rerPare DNA'e Ibgagkg ect ed
to anplify the e ﬁ%o AR oBT9TEing- f UFol }’Ftﬁ*ia‘ien dheisogeaction (PCR)
chenoki ne pr ot ei ntechnalogypipuséd te amiplify sbitnadgivarid sequetiess dizectly frdfn  Once
such regions aje m}i”ﬁdrﬁ'm& e g"a?h Gt HBESTe %Bg cDNA llbranes

ol i gonucl eot i de beskgi épar e ‘& uence obt ai ne

standard techni qu 3 sﬁ‘l‘b%@ E‘&?Pdt‘% mgmrateglsmamlso
encodi ng DGACC cheeaéeadnas fempilates for PCR amphﬁcatlonC] i gonucl eotides for use as

probes are usual |y Cheﬂ‘?r;ﬁ@hily I@OPCR/”&&E\% &, 268, ?%(;tgd%hf) Qb

phase phosphoram d|t %&ter l’st eau{:age '
and Carrut hers (1683 Keartye S reglonsl_%lt 2@510283@31%82 ifigg aresi ng

an aut omat ed lst)yntdmhes@zed aThd gsalyinkeeatei chain reachoNﬁedhmyﬁﬁ@waﬂﬁﬁfn et

al . (1984) Nucl eigeAfio 6& §e%lﬁﬁ§9 216 ds.) (1990 Kbt dedls ANchide
ol i gonucl eoti des : . rég %,
el ect rophor esi s GFEBPOEF PRERIHR ‘Kﬁ i Prgs i#8PnChe Frimars can

and Regni er (1983e sklead tmanﬁﬂﬁyﬂiﬂeﬂm regions eaqedingen fill-lehgilsPAWET
ol i gonucl eot i de f
ol | gonucl eot ngcé,%?ﬁd@ rBteﬁH giigd“gm i g‘ﬁéfgﬁmwa %é;. gggg W8l

Met hods in E sequgpced and  Ap
i sol ated nucl e| c dxgoauehot;de r}goheme(prepmedrﬁomr seiqeience obtained\vasing
identified. The %&QHH@MQ&H@”%&%‘ ré&ék%ﬁ&ﬂ@ﬁlbl&gu&a% olate \yrﬁ%d' ng
frame are provided i ﬁese B Ic-1 and
DGWNCC chenoki nes e@fﬂ?ﬂ%%&o@eﬁ%q‘%? to portions of

chenoki nes. See, e.g. Oligamalentidesafior CqﬁpenhepmbeSSare( 1888)ly Oyhexkicatly
1:2-13; Opperbei Byntiesided @t&FHing\va. tlﬁe‘éoha s horarrﬁdﬁéjfrﬁe %5
bl ¢ éﬁzﬁaeaf%%ﬁa;z@@%@&%%ph& A Mt o2
appar ent between Ih%Slasnén(§lrsl€01t9$(tmiu@ya‘lizhesxlzenassdescnbedlﬁee

eg., Lodi, et al Née’kﬂﬁﬁ')-VEﬁDéﬂﬁﬁteBG& dl( q2984Y @Bucléie REHEIRds! 612161
WO 98/ 23750 U§97/ 21092

“1s. and Purhﬁciahon of olﬁﬁ)nucleotld%s is d%? ?rﬁxl‘eﬁleﬁ'gu S}oyngamée ry
progr am 25 gelel eSH'?Pé‘”@ﬁH M by apioprexchangeol BI.C mspipseribed ?a&soor

G onenberg, et aland Regnier (108991 Chrpmt 25513290190 cFHel é‘ﬁ uéncoor R B &Eﬁcm her

structural feat“”ﬁ?oﬁh@leohecan ggf‘}eg@gg €31h§d15 et%l }tﬁnél gﬁéégrg? nce

263: 1762-1767. The ‘g
defining further nﬂ?fgoé; feilleert dn rossman and Moldave (eds. 1980)

_Mmm 65:499-560 Academic Press, New York.
30 An isolated nucleic acid encoding a DGWCC chemokine protein

was identified. The nucleotide sequence and corresponding open
reading frame are provided in SEQID NO:1or50r 7

These DVic-1 and DGWCC chemokines exhibit limited similarity

to portions of chemokines. See, e.g., Matsushima and Oppenheim

35 (1989) Cytokine 1:2-13; Oppenheim, et al. (1991) Ann. Rev. Immunol.

9:617-648; Schall (1991) Cytokine 3:165-183; and Gronenborn and Clore

(1991) Protein Engineering 4:263-269. Other features of comparison are
apparent between the DGWCC chemokine and chemokine families.

See, e.g., Lodi, et al. (1994) Science 263:1762-1766. In particular, b-sheet




structural features, along with spacing of appropriate cysteine residues.
This invention provides isolated DNA or fragnents to encode a

DVic-1 or DGWACC chenoki ne protein. In addition, this invention

provi des i s@loakg@sPr reconbi nant DNA which encodes a pr Otft’:’l?ué%mopzlo
polypeptlde which is capabl e of hybr|d|2|qg under appropri

conditions, e.g., high stringency, with the DNA sequences described
herein. Said biol agdcehelix aesidwes q:ambeldatemmmmd nsieg! ege RASMOL prograing

i d, f -
LTS U e A AL 4

embodi nents wil | 6@9 Oﬂ!eFéﬁﬁ‘%CE‘B'thWeé age |
about 11,000 to 1§,eﬁﬁe)dctaLodhst ah(wé)@mmagvga:m dllesde sedoridapgaRdt s
of at |east abgut t&tﬁ?ﬁ féﬁhi’é&”&sm@% ?@M\é’r ’a{eg %’,‘? EUE &

na excee ‘5 ons.

daltons. In glycos e
Further, this i nvéﬁ?%‘ﬁq&fﬁ n%?pPQ’FS épi%%g Bf aPE"@P&*P%C}@‘FeW%&ﬁmeﬁ-ant
20 DNA or fragments Thisrinvéntiow provides dmlﬁaatpdl dNAner ﬂagﬁ{enw f encode a

honol ogous to a DEWECC | n
i sol ated using c%\ﬁg&cgf M&Qﬂ Itp okl ne |dr gﬁé igvention as
a probe. The isol BI%Y nggﬁ%hgﬁéef% magh %lﬂxlﬁf)é?%/a protem or

sequences in ihe Polypaptiie fwhmhs ;s e:agablmraﬁnh;rhnd;zmghand&f Sappiopyiafe 25

cxpr ebef on” 32?'t3r°@”“"“ﬁhbeé§ EAGE WL AHETDRAE S %‘9%“&9“&43&12%4 g
and puri fyi ng pr galﬁa active protein qr\polypgntide ¢an be en intagipc
chenoki nes ligand, Olt)ﬁn‘ﬁsmmmcﬂmiehawenanﬁivromcid seqANEGscisdosddén Or

f ts thereof b
fragments t| gr eo 58 PNODL "¢ dr 7y R@éﬂl&ﬂ} n%YﬁFai‘@ﬁib%d%SftiﬁenPﬁgerr%i

f édscreenl ﬁgbg braries pre

variety of ce T ?W Bpeqis 3¢ gﬁﬁ I\mtﬁf?dsgeﬂ FNES H:gngbso 8s, 1Pefict ng

expr essi on vect or abeutd 16¥830i 134580 idattons in siz&hen unglycobplate], Didmgammide

fexlolr elssedt Ih n a \tM ee avaémtabo@ft 6)900 daRbhs} hefe Freferabl}% RS A5t S8, B0 2 dto
ull-length protej cap in e used to

generate polycl ongfqmgrﬁs %@F@%ﬁ Y\@nfc ﬂ% OJ niay exceeq); ﬁlﬁ%ﬂgdag fondi es;

for construction Baxt @Xﬁh’ésl@iv@mﬂ@i comfeiplates bt e&’ubésnlated or regorbihant

St8 ; gg; g{) e/ f uneg | ODNeA Jicire FragraeftsDYhéreds, 0 wilMCen 60K €ins w

1
CT/ US9
TS or 1 (LCTPIREIAS 3RS of POICE sheoline prspn. Vg
transformed or  isolate ngodingap 3 \Gprli m@@%ﬁﬁedmlmkmprmm
TheseI Irm: ecul es cas abprobe. TheSleétéﬂtDNA )éaﬁﬁlﬁavfel (211 tr@s;%‘é%&é%gﬁfat@ﬁpt ein
or cellular cont , r n_tho erived.from

reconbi nant host aﬂgﬁgﬂg%ere e 8 ggghg ﬂ%{l@ S Eg‘ﬂﬁ ’{e hangers; ROIY'A

phar maceut i cad® c AAfieR; Sgnalinand obhessnehlso embracqq fre mqkménremkm ly
accept abl e carri eexpressiert vedtbrsewith t]ibse Sdtfuefi€ds, or for makigd e.g., [Edssin

chenoki ne, or poriﬁfﬁﬁnhhﬁg%telﬂ%&&t?xpfessw as

IV. Making DVic-1, DGWCC chemokines

30 DNAs which encode a DVic-1 or DGWCC chemokine or
fragments thereof can be obtained by chemical synthesis, screening
cDNA libraries, or by screening genomic libraries prepared from a wide
variety of cell lines or tissue samples. Methods for doing so, or making
expression vectors are described herein.

35 These DNAs can be expressed in a wide variety of host cells for
the synthesis of a full-length protein or fragments which can in turn,
e.g., be used to generate polyclonal or monoclonal antibodies; for
binding studies; for construction and expression of modified molecules;
and for structure/function studies. Each DVic-1 or DGWCC chemokine



fusions with other proteins or possessing an epitope tag.
Expression vectors are typically self-replicating DNA or RNA 10
constructs containing the desired antigen gene or its fragnents, usually

operably | iys&hsbsg appropriate genetic control elenents
recogni zedﬁ a suitable host cell. The specific type of tpg‘g}r[\’ts%zl%gél enment s

necessary to effect expression will depend!pon the eventual host cell

used. Generally, d:hes 4apsients EANDE UpRISGIPH RoStAlis MRLER AaRiBIABYY C
15 pronoter systemo eukaryoti.c pronoter express]on co%tcro system
and typically ini’ﬁﬂ‘g}eecgf‘fWétﬁsad’rﬁ’/’Bﬂlﬁtﬁﬁfoﬁsﬁ‘ﬂﬁtV@F,°r%m gie IRlaculsp SRR DS o
control the onsesubstantiaypunifiedrip he &reecofi ptdtein enlkelinkar scantareiremas,e t he
level of MRNA exRRRSSIHAR thdse QRHTEE Frdh ahe SOCRMSRaR: Atk 2Rb ghéfe?&%%ﬁ

bi ndi ng site, _and sequences that termnate transcription apnd trans] ation.
20  Expressidn \P@E”t‘gfulgr IE'BE{E}E&BIP ArmaceUtical coBpPeRitiang rwhen | ombingd t hat
al | ows the vect owitloar phhimaceaticalljepreptahblel carfieromd oz dilueht.cEheé antigen,

The vectors of tRis DyRREE UhehRIMiRd YO ' i.c-1 or
DGANCC chenoki ne, (ﬁ? a frag nte the,re'(r)k%, tegs%aﬁbfgéfp'qﬂsyaneeng’é%rleﬁ%, ea.gg., a
bi ol ogi cal |y act fYHORHX %E%SFHBFMSIF‘SHF(PP INg AR ePpNRPe 528-  can be under the
control of a viral prBrptessioandectars arectygricallys séléatplicating DNAG RNA Thi s

i nvention f uf § heoRRi@SBbRRENY $Re AesiPtt Bn O&nits fragmen‘f%\c}lisgﬁgy‘(’)w:i ch

are capabl e of expressin ukaryotic c codi n
DGWCC chenoki ne BB&f%ﬁX ﬁﬁﬁﬁgp OI?QPWH%%OS‘*%% F?B’F‘ioi elements |{ha} argher e
the vector is comgmgnided ini a kuitdide host callh dThésperifihitype36f cordtol alements cDNA

coding for the phetdbiyy & effeQ!dplledsHnOwill Geheid UpoRUHR eventual Hdddle’ OW N
of the host cont al%in uest.l on.

t he .vect of _expresse he ¢ L N )
Usual 'y, expressi8 -Vg;&psmlf?a?lie gﬁgégncé’é‘itf’gf’ Dyent gan é‘lﬂl‘i‘q:%\?iﬂfﬁﬂarymc in
their host c®$|speembtar syspaon fdrcaeubaryoticgrontdter expressier cohtrot system,
nunber of copi esaAf typRalip Thilade 8 tgﬁﬁ@ﬁlpﬁdnaq?!rémo{ér, hr® opfibnal opgsessary
35 to require that N ex r%§s#gﬁ%§‘vecttor replicate |&Ea host cel |, tle1 ., It
i s possi bFEntre! the; Pt SREPEHYY SRRETTRIIPTHL T 1 BPYAtBHNP ¢ s
fragments in level pf MRS expression iangpquenceothet eneaded@ siitableribasome
repli E?t i on ori gbihdii@isite, and sequent@ AR kRN t}ali@cﬁﬁﬁ?n %ﬁh|\;raﬂs.%atio§1.al SO
possi ble to yse LS.t a integration of.a DVic- r . DGNCC
chemoki ne geén@ Op‘ﬁﬁe%s rnaggrr%ﬁfss AT usuallyvﬁrgmgt} £Figm of rep%cagion fhat
PCT/ US97/ 21092 allows the vector to replicate independently from the hostgeell. into
t he 'holst DNA by _recorr]!)h@atéc&n-s of thie ihﬂéﬁﬁéﬁt@n&iﬂrpm&se%m%code 8 ced
control s express I nlﬁﬁw&enﬁﬂﬁ : ecio[s.. use
herein, contenpl gjtvéc ) aogm S,. VI r,qses(,gﬁgg' or @ ggﬁf’?ﬂtof}hegﬁg%’ fyl'ﬂl‘é%?%t abl e
DNA fragments, afRcastingregeld biologicallycartive polypentide orpreteimt ddheaPNah of
DNA fragmentss i ntan béemglen ehe coritrélnef 210kl promoter andEéih @a8bdea %@l@&t%l’ﬁ are
speci al i zed vect | Ghhs ' |.C I e S..that
ef fect expressi oﬁ{ag%(g%@q?u%??/@ﬁt%a%gﬂ%éﬁe%&?%nggﬁ sd‘s’?%roé sufth er;‘%%ﬁsﬁoen nmost
conmonl y used f oVeRte¥s g‘&"ib"f‘ e PR ﬁee’ﬁ%rﬁﬁ?img grkaryetic cDNA coding for a

‘DVic-1 or DGWCC chemokine protein in a prokaryotic or eukaryotic

host, where the vector is compatible with the host and where the

30 eukaryotic cDNA coding for the protein is inserted into the vector such

that growth of the host containing the vector expresses the cDNA in

question. Usually, expression vectors are designed for stable replication

in their host cells or for amplification to greatly increase the total

number of copies of the desirable gene per cell. It is not always necessary

35 to require that an expression vector replicate in a host cell, e.g., it is

possible to effect transient expression of the protein or its fragments in

various hosts using vectors that do not contain a replication origin that

is recognized by the host cell. It is also possible to use vectors that cause

integration of a DVic-1 or DGWCC chemokine gene or its fragments




vectors which serve an equi valent function are suitable for use herein.
10 See, e.g., Pouwels, et al. (1985 and Suppl enents) C oning Vectors: A
Laboratory Manual Elsevier, N Y.; and Rodriquez, et al. (eds.) (1988)
Vectors: A Qigop¥sef Ml ecular Coning Vectors and Their

But t er swort h, Bostsgn, VA. Sui t abl e host celﬁﬁﬁsﬁz’ﬂ?ﬂ%
prokaryotes, |ower eukaryotes, and 15 hegher eukaryotes. Prokaryotes
i nclude both gramifgoed HEstaDN AIb#PecombinatiofRlOSH #d ﬂﬁe&a@&@gﬁot&-&mcg'i
coli and B. subtilis ower eukaryotes,include yeasts, e.g., o.
cerevisiae and Pi CRAOISFEPressign g an £ndpgenous gene. Di ctyostelium

H gher eukaryotes incl Meeterst ads i ubmtl héreine contémpiateelplasmids, virdus8gs
from ani mal cel |l s,bagiriy gpﬁﬁwlémgrf L lens: 9nd d | Spsap, 20
and birds, andsof nawah%iaaﬁ oriﬁ n, 3?1% htﬁ%nen ?lgn tdetg,éleg%lla{éﬁg Which
rodent s. enablepl s ESe en jof DN fragmentss ¢ genorae of the dwst.
variety of vector sExpregsmn veqtorseary spedializeshveci@sovhich caatain @dnétiy eirtrol E.
coli and its vect Qlém¥hts!thREeffect expré§§ﬁﬂ SEEOYdrhbl | HidddOgdells! USIEoREHAI B! ent
vectors used in otﬁergﬂgrokaryxﬁlgs. dZ? A, represent a§|ve cctor for
amplifying DNA i 4™ %tzc%’?‘ y used forg, of vacfere but\many ather, forms wfpe
used to express D@ACOrs vdrichisernze an equivalent FENEDIC menmiitaibde foragsehérein.

include, but abe ek, biglli Paswéls, eFHEN1985 and NEHIGH GORbAL A NI
the | ac pronoter p - S8L] Lot %&%gormb@. 8ue £ &lﬁ (%}8
pronoter (the pl I\I—%g&%%“% ’ 'pBF?’q]f‘%‘? z§t 3pEts) )
hybrid pronoters sieskorss /MtsurveyDohAvplecBlar CloningsVeetorsland Their Usk988)

e e AL
It NG i cnul o o et
containing | Resevonaptise Wb B ol aid SR ITON kiR tnotude
| over ’ eukar’ Xg %’c ' 'été)'i gg*éh’gsq%ék@é ’Sl; %’éﬁ‘sﬁ“‘ga’tp@ﬁﬁoﬁ%@' genus
cerevisiae. It wi [Hictyestelium. Highey eykpmiotessintipde establiskeck tissuecmdture cell

g g ?L é (9)'[7 /e; 18|9t§ hougihes frouirafimslf cells, both JARARShAmtRAian originéreL.g., insect cel%)z her
strai ns and sp?aci and birdg, and of mammalian origin,. &gy, ?“%'CBTWES' an

consi st of a repl F@48M®n origin (unless of the integrating type), a

fsregefr;[a In ;)n gene, Prokaryotidt l@dist—v@tNrﬁr %?ﬁ@?!s fiﬁcl%xb? adﬁgc%e_r @%i&fr%‘%ie&o% its
gments, uenc ] )
pol yadenyl ati on, ! g aﬁf%&i@é}?ﬁtzs seg{el""]ot'ﬂle(s gl?# e?é!{re?n&ﬂ’aﬁ’l %‘r‘i argiuﬁf sestarsyilibe i on

an . ] . .
vectors for yeast U5gftBeRpEically to indyde equiyalent vestors ysed intosher prokaryotes.
3- phosphogl yc25 at & kiepassensative/ avéators for amplifyingr DINACAEYpBR3IZDZyEtHENE
pronoters or suchgbiieiisidal B/RiERhLS hvwdrogenase 2
pronoter or netal b(&tf‘&h%g:ﬁge %E(orm%lgrc.%naose tfsed‘;%tﬁx%’%%fe VEC pﬁg&?% a&
derivatives of th Fgokise ragments include, byyare: apt dignitedyteosychnunber
(such as the YRp- vestomsys thwet kontiningdhe g promoter (pUC-series); trp promoter

(pBR322-trp); Ipp promoter (the pIN-series); lambda-pP or pR promoters

30 (pOTS); or hybrid promoters such as ptac (pDR540). See Brosius, et al.
(1988) "Expression Vectors Employing Lambda-, trp-, lac-, and Ipp-
derived Promoters”, in Rodriguez and Denhardt (eds.) Vectors: A

rvey of cular Cloning Vectors and Their Uses 10:205-236
Buttersworth, Boston, MA.
35 Lower eukaryotes, e.g., yeasts and Dictyostelium, may be

transformed with DVic-1 or DGWCC chemokine sequence containing
vectors. For purposes of this invention, the most common lower
eukaryotic host is the baker's yeast, Saccharomycés cerevisiae. It will be
used generically to represent lower eukaryotes although a number of



hi gh copy nunber (such as the YEp-series); integrating types (such as the
Yl p-series), or mni-chronosones (such as the YCp-series).
Hi gher eukaryotic tissue culture cells are typically the preferred

host cel | s wovsBrger ession of the functionally active DVi i'ci’/tﬁiwﬂ?@#\cc 15
chenoki ne protein. In principle, many higher eukaryotic tissue culture
cell lines may be used, e.g., insect bacul2ii rus expression systens,

whet her from  anokletestesins adrel @pedies 'fa@@ra@éoea%lﬂb*f@ Yéﬂ%’l"@z‘é@fors t?]rplcally
mamral i an cel | gggupy d&faeyépegaagn AELeXeIRLoRel, DLOCes SN, DOt T, o

cotransl ational ly ttransla
transfection and sﬂ%pwa@merﬁrop%c@ceémgs Sesired i proteitysef it fragiienits,nes

i ncl ude HelLa cel had Ebqueses hﬁﬂfsttfzfnsmt&fry tefhifdatieon, | blyf&a%n Bﬁfbh rﬁﬁd

ki dne BRK) gel ?
(C0s) ycfal I ?l%eskrag&@%ﬂ gé%ﬁgé% or s W*Eﬁg L?éﬁre@%lf’f‘ ‘ﬁcﬁ’ég r}ﬁg Xﬁ?ﬁtﬂn&ﬁgﬁude an
origin of replicéeeh ﬁon%tltBFIUﬁrnremof%rst%ﬁ@haipfmglyqerate dtihase aid evariahd 25
CFanser i PLi on t oum aehan et Thecs: PeoHberfoPR ISP HAMALIL phmpldct a2 2
sel ection gene O[-}(E Qﬁ%o&,?,[‘ d%%L &81-0 %Eg Zsﬁg?rﬁgi%é Bx g%gqtg’r?%%tpdf’g‘% be
pl asmi ds, vi ruse§ult le; gectors ring Q: Waﬁgeﬁrdrréh@rfglldmngetypes gelf-f rom
such soulr cesi@s feplivatiigriow copy ntiber (gach/ ay lthél%@l-séﬁ?e%%' ﬁ@réglchﬁngor 30
cyt omegal ovi r us. expr es
vgct org i ncl.ude Mfﬁﬁ&%ﬁ& (éﬁc%é%ma%rrgﬁp %nes % 563 ?ﬁﬂlaslﬁ‘ﬁl
5:1136- 1142; pMC gﬁwu@ef@rqwemes (slchy ps ﬂ(el@I@P)se@ss)l 51: 503-512;
?ng ia baﬁul 0\[/)|v rus vecHdghekuatg&ath&E&dDﬂhr@é&lﬁi& g?mall y the p refeﬂréd'f

i kel y that iC yC o)
eli CI%/ bi ol ogi ca responses E%g%e e[‘ﬁﬁl%rlp%]f gtl lahBY 'l ﬂé@}ﬁ
desirable t nglgggolgng)\nretein OFHMEP eneapxk highes eukpeaticdiissug culture
system whi ch proeeltidinea mpgchd iuseds egpf invect hoilosiylistexphedsiir ¥ tens)
this case, the uggathdatdsnn aW' |1ﬁv£}@eﬁxja@é cPf %&‘g%ga atsggft!eé y E%&Q\?ex

expressi on system Ho rn W by exposi h
V\Dp98 / 23750 y mammmﬁan éells arep refgrred to ac 1eve proper prqng%lmpsgbpglggz

-22- t he gutirgpsiatiosallye.and posurgts}mexyﬂay ed Toanzfolrmadivpl oafl at e
gl ycosyl ati ngp transfea‘i&{ ﬁhﬂﬁarbﬂ % 8 sﬁ el Q%ﬁﬁﬂboq{g%?%gé@f

system For anpl e, I ne [ ans orrred
vmyt h one h’rfﬁar Ei%trén@il sﬁg}"%w% @ﬁ@ﬁsﬂ linepc baby a0t ng
enzynes. |t skidaney UBRKIr calihtives; t insetttdelt limase biml veld dineas amdi] megkée
detrimental to (cos) cem mge@%ioa%&t&éws%@hca@m%hxﬁae Hz%tax{)“e of

skill may ut.lne testi to

gl ycosyl ati on Wrﬁngﬁm of repﬁﬁ?ﬂﬁ’ér q§ ?%négt’@é‘l I‘HE‘?P? %lte' "RNA

A DVic-1 or 250N\GHlishsitek (e, lfogerwmcdziﬂérw uwsed) aolyadenylation dife, andgi neer ed
to be phosphati O&hnsdﬁ;&idrmteﬁﬁiﬁatidm kite, tQ‘hésé?Q)el:tde”QE@”ﬁtay contain Rt can

be removed from by, ﬁng%%e%)f I%Cgﬁgltl gve\z"mta hSuﬂ:Baqos hr%tsémr\{ vectors may be
plasmids, viruses, or retroviruses carrying promoters derived, e.g., from
such sources as from adenovirus, SV40, parvoviruses, vaccinia virus, or
30 cytomegalovirus. Representative examples of suitable expression
vectors include pCDNAI; pCD, see Okayama, et al. (1985) Mol. Cell Biol.
5:1136-1142; pMClneo Poly-A, see Thomas, et al. (1987) Cell 51:503-512;

and a baculovirus vector such as pAC 373 or pAC 610.
It is likely that DVic-1 or DGWCC chemokines need not be
35 glycosylated to elicit biological responses. However, it will occasionally
be desirable to express a DVic-1 or DGWCC chemokine polypeptide in a
system which provides a specific or defined glycosylation pattern. In
this case, the usual pattern will be that provided naturally by the
expression system. However, the pattern will be modifiable by exposing




I nositol cleaving enzyne, e.g., phosphatidyl inositol phospholipase-C.
This releases the antigen in a biologically active form and al |l ows
purification by standard procedures of protein chem stry. See, e.g., Low

15 (1989) g Bi ophys. Acta 988:427454; Tse, et al Ig@g Sci ence
230: 1003- 10 Brunner, et al. (1991) J. Cell Biol. %o83.
Now t hat DVi c 1 and DGV\CC chem)kl nes have-peen char acteri zed,

are described in Bt tesg quuphggggressmn Sy bR
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processes. Se:"el‘bt a?és%l ch ?ndggl %S?lhgﬁa ﬁid&né%gt\g%ﬁé& tB%;élF?g Cl ence
266 776- 179, 2 milHg ;F‘T“Hﬁ%‘r Pshg\egﬁafh P e ?%F‘??Ebﬁi gw@

bond. ino _yingeehzyms, ¢.g), phdsphadigyt inesitdl plesphobipadeC.
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sep i X X i, pi

el ect rophoresi s & qglt’i%gf}’? SPﬂ%l)é procec?ur(g? OERF‘E "3% a}ﬁl}' g&?\'(fghEOWI ke.
The DVic-1 orfl5DGUERSD h&mhmeww&mmsem alar{1985) Goiexigeed in.

varyi ng degrees qf30[1003-1908)@Aa BHifiser, et al. gmyqx@l B1d1|9131|4r19¢5-'!§&
Purification can be aﬁgﬁplthﬁpeﬁ\})x USE DEW\Q_QZ chemggmes q‘/'azv'gr?g{e@pn

bt ocesses ?erii'n‘?‘% & ’?P%%ng?ﬂ '?’E‘igm‘?“‘f*ﬁat‘g aPBmP“a*&%@"é@%E sﬁ{%h as

PCT/ U97/ 21092
purification tectiagessrized piragmentss er dlerivsiventhirasf ceanobe (pregaregl by

pﬁrt ners herein doesentiodal fprgcesséﬁ foRMAARGS f h gingapepalibs.ni Mhese include
chr omat ogr ap f r

carried out %)39 f;gy ? %slggr%:ﬂ% {“%d rg ﬁ ?T?‘H%gg@m
contacting the | |1TﬁPéH!3a-§¥¥l§@§1§e leﬁﬁ-"t ﬁihsmlqaé@q ZBQCkf%@thsﬁ danspicopndat e
source cells, | yanMszRyc(mmlo Tied PeaceicprofsBaptifict Senthesis Shrifger VeRags or

super nat ants of d ng h I B(;ﬁé, ﬂigﬁﬁ De gﬁ ?:;
result of reconbl an Y%\& W nfl E &%\ﬂ&k;’b@ oW, Te cel |

ee
lines may be scr Bﬁégﬁh S a&«&eé‘éé'égkaNl\@ oo examapleraw pzidgt a
hi gh | evel cGBparpudcessI an atcikk chiwridesprdseds, afl acid anhi¥ide protesBWVekixed
chenoki nes can b egrofcéégmaﬂaa{dﬁ'irales?e?gfrgge;sls (For examg}gy?%ﬁﬁﬁﬁéﬂ n from

N ek i i Tk i
procedures, or neprbedijovitazeld protesengimemdidativeaeduétive epforets,ver a
dicyclohexylcarbodiimide (DCCD)/additive process can be used. Solid
30 phase and solution phase syntheses are both applicable to the foregoing
processes. See also chemical ligation, e.g., Dawson, et al. (1994) Science
266:776-779, a method of linking long synthetic peptides by a peptide
bond.
The prepared protein and fragments thereof can be isolated and
35 purified from the reaction mixture by means of peptide separation, for
example, by extraction, precipitation, electrophoresis and various forms
of chromatography, and the like. The DVic-1 or DGWCC chemokines of
this invention can be obtained in varying degrees of purity depending
upon its desired use. Purification can be accomplished by use of known
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| mune response to t e i nmunogen preparation is nonitored by taklng

test bleeds and determning the titer of reactivity to the DVic-1 or
DGACC chenoki néV.pattibiodiesf i nterest. When appropriately high titers .

of antibodggto the ixpRKIRHRS @e&e 1;@ raidd %n%m&a@uwﬁé—ﬁf%ﬁmcwet ed

nmmun atl ons S CO ant.l sera are
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A.  Antibody Production

A number of immunogens may be used to produce antibodies
specifically reactive with DVic-1 or DGWCC chemokine proteins.
Recombinant protein is the preferred immunogen for the production of
monoclonal or polyclonal antibodies. Naturally occurring protein may
also be used either in pure or impure form. Synthetic peptides, made
using the DVic-1 or DGWCC chemokine protein sequences described
herein, may also used as an immunogen for the prbduction of
antibodies to DVic-1 or DGWCC chemokines. . Recombinant protein can
be expressed in eukaryotic or prokaryotic cells as described herein, and
purified as described. Naturally folded or denatured material can be
used, as appropriate, for producing antibodies. Either monoclonal or

e.g.,

30

35



(1976) Eur. J. Inmmunol. 6:511-519, incorporated herein by reference).

Al ternative nmethods of immortalization include transformation wth 20
Epstein Barr Virus, oncogenes, or retroviruses, or other nethods known

in the art w@ss23moes arising fromsingle imortalized celrcangymienar eened
for production of antibodies of the desiregd specificity and affinity for

t he antigen, .and yield_of the nonocldmal antibodi es produced by such
cells may R Igelenat cantifodiss | way bécﬁﬁil%fat@ fomc bwleieqyent) eext ifon i nt o
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isolate DNA Seaypingss Wi %ﬁﬂﬁ?%@}@l&ﬁ%{l‘%ﬁhﬂ s AL 1000, 88 1! Nl N9

fragnment thereof b%(ﬁcre gtaa rom
according, e.g. gl?néF WPéﬁaHd’olanommpﬁ@ﬁelbyPMS@bljem phrified989)
Sci ence 246: 527 proRfd, isdixed with aAnddjlieditemd hﬂi@halélaﬁ‘é Lhiﬂ’i&&ﬂdeﬁH”E”t S
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monocl onal ant i bontingsnlyelyy fesibouwithi @, myelgma &l (s, Khlad and adslsfeifBasi c

d d I L
A'tos, ' ca CoTOBSRCCadicl, G811 ”Qﬁwﬁ’éﬁ@a héldh 'bﬁ(a“fr‘%?;‘g >
Ant i bodi es: A - Alterpafiye é't"%?‘? R i merplizatidn, incly rf{)arts oryRation, onal
Ant i bodi es: 200 Epsteirc Bpire¥irus,corirogendscer tétth&s,Maﬂhm mebiceiskndvaw Yor Kk,

\I;thl Cﬁnd ,; Paut ggé;h%[] | GolbhieKUshiz #6mh dth Etlﬁ{n@?]rg&i%ﬁ) é}i@ta'féﬁo Igesé*% 497,
Summeri zed bri effyE" OfiHFgorhg{: %@b?%%?géfaqteﬁ g‘a:f"l?"rfgfc

i munogen. The antigen, and IlhkhOéﬁtermbnoeldndrmtxbeﬂies pmklaned byrsut:hs:ellﬁ
spl een, V\Ihl Ch aﬁﬁ béenhafiecd t%ﬁﬁ‘&l fdhn E.Js Smcl-mﬁné {@chohsiﬂ?o ybrid

gglplul g'[ i on 0 O&‘StﬁggaYlg}' toﬁ Vgrg?be@ﬁ’eg #gt r%tt’Jé(g\[})rglﬂI\ﬁ max lse]IaB‘hes
each of which s fétasquegceafgmu ten asp!@@pebnab antibodymeme geindirign
this manner, thfragfitingi thepdofaby i sesbni %CDNAOKBﬁ SGoRY Ruldle B eelit s 20
of immortali Zeda@é&?dﬁt'g? & & H%l Eerrifbtotoddi Ylltid? eed Ibrmiihzma, & arfak1989)
.Science 246:1275-1281. .
30 Antibodies, including binding fragments and single chain
versions, against predetermined fragments of DGWCC chemokines can
be raised by immunization of animals with conjugates of the fragments
with carrier proteins as described above. Monoclonal antibodies are
prepared from cells secreting the desired antibody. These antibodies can
35 Dbe screened for binding to normal or defective DVic-1 or DGWCC
chemokines, or screened for agonistic or antagonistic activity, e.g.,
mediated through a receptor. These monoclonal antibodies will usually
bind with at least a Kp of about 1 mM, more usually at least about 300

KM, typically at least about 10 uM, more typically at least about 30 uM,

O




generated in response to a specific site recognized on the i munogenic

subst ance. O her suitable techniques involve selection of

i braries of anti bodies in phage or simlar vectors. See, e.g., Huse,
et al. (1988)9823750" Generation of a-Large Conbinatorial Lpbrasyr2edezthe

| mrunogl obul i n Repertoire in Phage nbda " Science 246:1275-1281; and
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DVi c-1 or DOWCRepestoite imePhige Lambda,” Science 246 1275-1281 and Ward, et al.

(1989) Nature 341:544-546. The polypeptides and antibodies of the

present invention may be used with or without modification, including

chimeric or humanized antibodies. Frequently, the polypeptides and

30 antibodies will be labeled by joining, either covalently or non-

covalently, a substance which provides for a detectable signal. A wide

variety of labels and conjugation techniques are known and are reported

extensively in both the scientific and patent literature. Suitable labels

include radionuclides, enzymes, substrates, cofactors, inhibitors,

35 fluorescent moieties, chemiluminescent moieties, magnetic particles,

and the like. Patents, teaching the use of such labels include U.S. Patent

Nos. 3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277 A37; 4,275,149; and

4,366,241. Also, recombinant immunoglobulins may be produced. See,




al so be useful to raise anti-idiotypic antibodies. These will be useful in
25 detecting or diagnosing various inmunol ogical conditions related to
expression of the antigens. B. |.Mmunoassays A
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B. Immunoassays

A particular protein can be measured by a variety of
immunoassay methods. For a review of immunological and

30 immunoassay procedures in general, see Stites and Terr (eds.) (1991)

Basic and Clinical Immunology (7th ed.). Moreover, the immunoassays
of the present invention can be performed in many configurations,
which are reviewed extensively in Maggio (ed.) (1980) Enzym
Immunoassay CRC Press, Boca Raton, Florida; Tijan (1985) "Practice and

35 Theory of Enzyme Immunoassays,” Laboratory Techniques in
lecular Biol Elsevier Science Publishers B.V.,

Amsterdam; and Harlow and Lane Antibodi t a
supra, each of which is incorporated herein by reference. See also Chan

(ed.) (1987) Immunoassay:; A Practical Guide Academic Press, Orlando,
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: label on the protein is altered by the binding of the protein to its specific
binding agent. This alteration in the labeled protein results in a decrease
30 or increase in the signal emitted by label, so that measurement of the
label at the end of the immunoassay allows for detection or quantitation
of the protein.
DVic-1 or DGWCC chemokine proteins may also be determined
by a variety of noncompetitive immunoassay methods. For example, a
35 two-site, solid phase sandwich immunoassay may be used. In this type
of assay, a binding agent for the protein, for example an antibody, is
attached to a solid support. A second protein binding agent, which may
also be an antibody, and which binds the protein at a different site, is
labeled. After binding at both sites on the protein has occurred, the




measured by a variety of inmmunoassay nethods. For a review of

I mmunol ogi cal and i mmunoassay procedures applicable to the 30 neasurenent
of antibodi es by i munoassay techni ques, see Stites and Terr (eds.)
Basi ¢ and OworesR3rso | rmunol ogy (7th ed.) supra; Maggi o (ededrruseriztoezEnzyne

| mmunoassay, supra; and Harlow and Lane Anti bodies, A Laboratory
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and anino acid desire é‘@HlHﬂ%’@“ ef W%GCQOF@QE@WWS webld@oevn irothee DGNCC

nucl eot i de aﬂdAamdimetyl of dshetnaed n&tﬁmdhvmdyadeltﬁecSEQricﬂubﬁllﬂ aand 8.
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a cell line whi crlefezgmeesses a DOGANCC 30 chenokine. Many met hods for
screening are avai | allfib&dids - reaeB9dth a particular protein can also be
measured by a variety of immunoassay methods. For a review of
immunological and immunoassay procedures applicable to the
30 measurement of antibodies by immunoassay techniques, see Stites and
Terr (eds.) Basic and Clinical Immunology (7th ed.) supra; Maggio (ed.)
Enzyme Immunoassay, supra; and Harlow and Lane Antibodies, A

Laboratory Manual, supra.
In brief, immunoassays to measure antisera reactive with, e.g.,

35 DVic-1 chemokine proteins can be either competitive or
noncompetitive binding assays. In competitive binding assays, the
sample analyte competes with a labeled analyte for specific binding sites
on a capture agent bound to a solid surface. Preferably the capture agent
is a purified recombinant DVic-1 chemokine protein produced as
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The specific binding composition can be used for screening an

.expression library made from a cell line which expresses a DGWCC

30 chemokine. Many methods for screening are available, e.g., standard

staining of surface expressed ligand, or by panning. Screening of

_ intracellular expression can also be performed by various staining or

immunofluorescence procedures. The binding compositions could be
used to affinity purify or sort out cells expressing the ligand.

35 The peptide segments, along with comparison to homologous

genes, can also be used to produce appropriate oligonucleotides to screen

a library. The genetic code can be used to select appropriate

oligonucleotides useful as probes for screening. In combination with

polymerase chain reaction (PCR) techniques, synthetic oligonucleotides
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enhance expressmn Enhanced expressmn may involve gene
30 amplification, increased transcription, increased translation, and other
mechanisms. Such mutant DGWCC chemokine derivatives include
predetermined or site-specific mutations of the protein or its fragments.
"Mutant DGWCC chemokine" encompasses a polypeptide otherwise
falling within the homology definition of the human DGWCC
35 chemokine as set forth above, but having an amino acid sequence which
differs from that of a DGWCC chemokine as found in nature, whether
by way of deletion, substitution, or insertion. In particular, "site specific
mutant DGWCC chemokine" generally includes proteins having
significant similarity with a protein having a sequence of SEQ ID NO: 6



WD 98/ 23750 PCT/ US97/ 21092

- 33- Thus, new chineric pol ypeptides exhibiting new conbi nati ons of
specificities will result fromthe functional |inkage of protein-binding
speci fi ci t ives9stsoot her functional donains. 5 VII1. Bcoassweioon

Agent : chenoki ne Protein Conpl exes A DVic-1 or DOGACC chenoki ne
protein that specifically, or sel ec%l vely, binds to or that is

speci fical ly i mohdk ety i Baturpl pmbediments, and adh sbigriggnearioes! biojaginal -a
defined i mMmunogegctivitied) e@§ aﬂugemc or i ﬁﬂ: Qﬁflﬁﬂ‘idsb% q@éndeBardMisn0 aci d

minoassay. SESei’%%%'{fOﬁ%aﬁ% Aimensd fontadh Wﬁt&w&%ﬂﬁ‘? AT
rai sed to a prot &his applésQlsp tapolymagphic varianty frgn diﬁfesexstnmds’eduﬂi& s
sel ected to @vesin@naxcrceﬁsé;ﬁacalapaytw Wikt DVREl or DGWRh&Rekidkese and

any such crossreagtiyit Lmunoabs l,O tiof to use
in the i nmunoassE{® teer5¥ah§CJlg{I¥ th?le ¥°%d V&ﬁlc?élsa‘ﬁ?f‘goli’lg 'fl‘f# {n an

i munoassay, theeg, mammplst and RirdsSEAS Bfﬂgﬂ before, 6itois enphasized|thatd as
descri bed herei ndedi@iptmns are g€ty Sneah® & BR¢OMPHss RUMEDVICRY lm{;w@z_duced

e o CEl i P g0E LB e B e © '
st andar d adjlﬂ/anspecsftﬂéﬂyalsscussgd Freund' s adjuvant, and a standard m)use
mwrm tzatlon ltorgt 0C0|A¥t‘n‘6@% site spedifié Iz@maadlsitwsfe fﬂalé?érmlﬁé%er?ﬂ%'tét’?% a
synt hetic pepti near i ved. from.the
sequences di scl olg%edpﬁ‘gtr ég%emﬁc For ¢ 3‘3H}P Q%Mcgé@ggﬂ JPURBERRHS, can
be used an i munedferbe peng E¢f6 Aaby making qmpinoapeidcingestions) amdeletiomsed

agai nst the lmmsamnummts;eldumbm 1r@5rhdr{§mk&0%& azomfb@ﬁawml e sol i d

phase i nmun sa t he éggm%? ed. o S d support.
Pol ycl onal an ?%grémi!}td h{b arrive at e g}% rt1 nsglrneg‘fcg%' %\”é 5% ect ed
and tested for t??é?Pleér sersipahfusions; ¢-8- ePItOPeEﬂﬁ n dom @rutageresis eafd CXC
chenoki nes, usi nige aondugted iat iaviargatruddog and the wm@mﬁwtﬁtﬁhm bde one

described in Harlow, @aﬂf&@&?%idgyﬂé@ ackivity, ggan%tﬂagﬁoﬁmaézg sub'.i,’ ifled2l! Y

two chenoki nes are used . . de unc ron wth
human DGACC chenfWwitafions at predetermlned|%%g§éﬁawxpg g %hﬁ%qqenm/érq)u ndi ng

format can @ usedliflatown m the aite eqy.,dss Milacpmmei' ynitagenasisedt pe erEﬁI
S 2! e B il 58 o, Sl of T <
conpete with th H?‘l‘kﬁ nﬁt 8'} a P%l a the %a?l%%mlthﬂmént i gen.
The ability 01;] t ternadilyy shquld trestipdadeocoding seqmngsabm of tdaditye flanediang of f t he
antisera to the 98 r Mo
2320 1D O é %%&%E%iy: ;i;l@rg)ﬂf Ei’eﬁﬂeé hﬁ; (;Elr;entary Féé@‘%eﬁx‘Jt Ir:@éﬁnil'lﬁrb?fﬂeei
crossreact i A y ProAUFR e Eyﬂ'}lg{)] iSfucture surch g8 loops 0135%‘5
The present invention also provides recombinant proteins, e.g.,
heterologous fusion proteins using segments from these proteins. A
heterologous fusion protein is a fusion of proteins or segments which
are naturally not normally fused in the same manner.- Thus, the fusion
30 product of an immunoglobulin with a DGWCC chemokine polypeptide
is a continuous protein molecule having sequences fused in a typical
peptide linkage, typically made as a single translation product and
exhibiting properties derived from each source peptide. A similar
concept applies to heterologous nucleic acid sequences.
35 In addition, new constructs may be made from combining similar
functional domains from other proteins. For example, protein-binding
or other segments may be "swapped” between different new fusion
polypeptides or fragments. See, e.g., Cunningham, et al. (1989) Science
243:1330-1336; and O'Dowd, et al. (1988) [, Biol. Chem. 263:15985-15992.
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- 34- standard cal cul ati ons. Those antisera with | ess than 10%
crossreactivity with each of the proteins |isted above are sel ected

and pool e cross-reacting antibodies are the 1%%3 %lqg{rom t he
pool ed an?‘fvg-el;rggwggl | rmunoabsorption with the abovglfclgl S Z pr ot ei ns.

5 The i munoabsor bed and pool ed -8t i sera are then used in a
conpetitive bindj iggwn | he [ o) :

second protein toThe I m*r%?nioﬁgegﬁc E’rﬁ)ﬁ%ﬁt{c{% g’dﬁgﬂ% M‘%‘Saﬁﬂ% of
motif of SEQ | Dsnecifisitigs Wil Tesnlp framn the fungdonahlinkage e protgin-hinging,o
proteins are eadpesifizitieshndl otheyifatctionapdombingoncentrati ons and the 10

anount of each protein required to inhibit 50% of the binding of the
antisera to the immobiljzed protein js determ ned. If the amount of the

second protebn r¥aki Bding Agend:chempking; Frateim ComRIe¥Rs of the protein,

e. ga, of SEQ ID NO '&@Y&-l loat DGIWCOE ¢hémdkinehproteine tﬁﬂCﬁp&iﬁF])cfaMyeidi' is
sal : to s . ) : P nogen.
15 s ORRiER Minflh YO b R B e QAP Riiidteb il B BN O0T
of a group of hoBiRasHusBenesried 223inxisa detinedsimpuinagesy ysHehe |ags apy

rel ated genes. Raimanggun consistihgds ke pminbiadid sequdncasf SEQ IIENGE 2 or 8,

chenoki ne prat ei:p, _ {. h ' |
sequences dilgcl olget&{) ﬂ:@}%f‘dﬂe}@%ﬁﬁ@%ﬁg%ﬁt 0 otlflﬁgzr\éggﬁ'ot el.ns é hugl§ é'%;Fl L ushp @
pol yror phi ¢, al IRAygongrantisgrum vehich wag saisedto a proteinafHQ HddNQt o# t hat
the term " DGACC'or $)CThisemtiseruma tizisedected tahaveniow alossrdactddtybagainst other :
delberate mut aldinRinid CAN ShinyONghcH CEAIRLBANLyILFChRO AR RIC by as
single site nutation, qQr by, excisi ng shqort_ secti ons of encodi ng
DGWCC chenoki ne 1BHBRROFRSOIRHor, priog AQ wse iR ithe, IEWNLAFS3Y- aci ds, or 25
addi ng new asi no aci da. ordec tonpromtucel dreisetd dows usédnl ah doinstaedssayt,| the
naintaintheirr\rpi@'- tg f 8 S¥é g ha andihes H
bi ol ogi cal acti Vi t%ﬂ?ﬁ%ugsﬁd%%@balﬁé g% i@b%iﬁlmﬁﬁ%gdﬁr ot g?%&aﬂétmrr e
specifical ly i mRABIRIGcTSCOMBIRAY Brofeit; AR RePTPdUsrd ihy2 sampyatipy ce
DGACC chenoki ne lmeot Ainninbiest stabnpf mice sichDE/BAELBe dokmmanizel withothei n
shown in SEQ I D Mkeiff JITSHD IDNRO?1206:08i0r3, 3 @%Fahﬁ%xd’fad%dﬁnt, such &l t ered
proteins can be Iplet er,ma%g “%l?%/{ exar esgﬁ\gg he pratein_jn.a ¢
appr opri at e 4Pel IFIPPAE S ARIURRNs AP 7 S b‘i) PMEREALAR Rretacol (jhe; v
e.g., a chenotadiadowfdrsbLan®supra)| Altegpativelyna spofhetic peptide, prefesillyr ed
m nor Woulhd ! nC:ﬂéi@ RANIEHMAL ldé@ia)%ub&bkﬁ_ i g.-hé %J&qaérfl@m ?%cﬁﬁédshé&feﬁh andd
simlar chemcal_ ptoperties, as described above for the
chermki ne as. & VIR KSR f‘ﬁgg’é"ct'o%‘taé‘i BB A oty Rolpsionsd
of SEQ ID NO 6 sera gye xiedfeptpd andé diterad egrinsh the immunagenopeieipsin an
described hesei nmMAuA8hsal for i dimislesdaNsokd  plRdsebimbfiint@ssyTRAER Vihe
immunogen immobilized on a solid support. Polyclonal antisera with a
titer of 104 or greater are selected and tested for their cross reactivity
against C, CC, CX3C, and CXC chemokines, using & competitive binding
immunoassay such as the one described in Harlow arnid Lane, supra, at
30 pages 570-573. Preferably two chemokines are used in this
determination in conjunction with human DGWCC chemokine.
Immunoassays in the competitive binding format can be used for
the crossreactivity determinations. For example, a protein of SEQ ID
NO: 2 or of SEQ ID NO: 6 and/or 8 can be immobilized to a solid
35 support. Proteins added to the assay compete with the binding of the
antisera to the immobilized antigen. The ability of the above proteins to
compete with the binding of the antisera to the immobilized protein is
compared to the protein of SEQ ID NO: 2 or of SEQ ID NO: 6 and/or 8.
The percent crossreactivity for the above proteins is calculated, using
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- 35- chenot axi s assays, one can determ ne the protein conpositions
of the i nventi on. | X. Functional Variants 5 The

bl ocking o gl 0gi cal response to DVic-1 or DGACC ki ne may
resul t frorgnwﬁgﬁ? nhi bition of binding of the protein to Pcrmsﬁ;}?({;g

receptor, t hrough conpetitive inhi big#gkon. Thus, in vitro assays
]9f the Pr esent Iéﬂmru%lémﬁor&f t'ﬂibs@%%txb&ﬁ'ﬁitﬁdes@rtﬁﬁﬁ'lb% &'%Héi{eé’&ﬁﬁ
romcells expressjn r ne assoc r
DGWCC chenoki ne, Etbl %&?‘e f&heg clbrgﬁf? @Pﬁﬁ af%@g%ﬁ{ﬁ% Bﬁ‘* 3“9 The
segnments of thesmro;asmaehng anbbocﬂneagmeﬂtem renaveddomatheqpdaded hntgera by

substrates. Thesiﬁuﬁﬁﬁamo‘g?ﬂlén g0 Atwellted P@otqh{ggnost i c determ nation
of the effects of ei

ndi.n nt, nmut ons and nodi ficatjons, or
protein nutations an Hf"f”t"&‘é??gfﬂfggggarﬁi P°Bﬁét %ﬁ“i’ls"éﬁaﬁr&)&‘enﬂ‘ﬁeé in g
I nvention al so competitive dindihg imseupbdassey et descvibedralpvecteeompgre a
assays, e.g., “%E&xd‘?&feﬁ{ tS M&nﬁﬁhh@ O?ﬁ)t&ﬁ (@rgt 't%rDGWdf@f‘cﬁ%%kme

[ ITents SOTPeLC M PSR Ak LB S Dbl B 48 et

pol ypept i de whi girotéins ege @ach mssapedeatint wigenrangei tpfdccptg:eatmagnafandhﬂ\e 20

protein and j@an fh&end8f Hﬁ&ﬂﬁ?&eﬁﬁ eefiiirdd fflindlabiti5095 o?rihé"b@n gt@ﬂ thel hat
m ght othervmsermﬁgtera f}} Deriva

e.g., DGWCC che edgHga?{}fgf‘Sg’é(’tem is determiped., If H“‘s%’&ﬂ& 4I: af ﬁ?ﬁ ant s,

gl ycosyl ati on vaaemmd protein) reguizedris less than twiceathy eganwt oftheguotednui t h

ot her cheni cal mmm thébis re d’%ﬁéﬁ/ﬁﬁ: &é&h&ﬁr&éﬁﬁ@%ﬁ@ by
| i nkage of funct, naI | t| found in

S DGNCC
chenoki ne ami no tgéPa fically Bﬁ% %‘téﬁ%r%enﬁfat%q to elmm B8y vi ni, by
means whi ch1&re wel | Ikmﬂarﬁoodéh%trEGWﬁﬁsbemokme pratein ioa speniescfonm

i ncl ude, Wi thoutofl 4 Bré@b i0¥Thoniblopbad peotfrseictoddr spdéi ed%a@include closélge

car boxyl term nus res nin rho I d

acyl derivati veds Bafteczﬁlngs P‘gpgu%g‘%&{‘?& i s ?oem § %%csh gﬁa&'ﬁ-aggyc
derivatives of tdhemgXine pmtmma'r eaterm refers @0t omlyo tgrthep amino” acid
contai ni ng resi d¢gaenbesd disdtlysddIchereim! Buhidlso becxbthegf Pipteins ethael &t ed

from!he g gy qngnwoég,szhﬁéq@%r'm iiliSarfins. 1R di%o Ghide g&w'th&' kot

t hereby formng & carrier 5

proteins may bet Eﬁfﬂhnpqmy&C| ARG g%m%mﬁtﬂréllrégtaémsmm d by
In particular, gddib@satbamuea”tuﬁ{ ueingt cariv@ntibAal maondﬁdantete@hnomgsiesd&\

modi fying the g'éécﬁﬁgle%{eoﬂm%?é&rﬁ rd}Sq}PExésxﬂg sXBﬁFLIehH@\sdHf A ldndo ing |

synt hesi s and proces essin tlcu
preferred nmeans @GWQ@C‘%WHP?@H? Ryoteinss °<Erl§’ Bybst ggg 510 4 W@“ﬁ@l%ﬂﬂﬁpt‘?rde

25 adding new amino acids. Such minor alterahons should substantially
maintain the immunoidentity of the original molecule and/or its
biological activity. Thus, these alterations include proteins that are
specifically immunoreactive with a designated naturally occurring
DGWCC chemokine protein, for example, the DGWCC chemokine

30 protein shown in SEQ ID NO: 6 or 8. The biological properties of the
altered proteins can be determined by expressing the protein in an
appropriate cell line and measuring an appropriate biological activity,
e.g., a chemotactic effect. Particular protein modifications considered
minor would include conservative substitution of amino acids with

35 similar chemical properties, as described above for the DGWCC
chemokine as a whole. By aligning a protein optimally with the protein
of SEQ ID NO: 6 or 8, and by using the conventional immunoassays
described herein to determine immunoidentity, or by using lymphocyte -
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- 36- to glycosylating enzynes derived fromcells which normally
provi de such processing, e.g., manmalian gl ycosyl ation enzynes.

Degl ycosyl atd zynes are al so contenpl ated. Al so enbr
ver si ons oﬁé%&sgsgrre primary am no aci d sequence which hgé'gl&(%%gor” 5

m nor nodifications, including phosphoryl-80®d ami no acid residues,

e. g., phosphotyr GainiStaxish@SR) TRlel (8 dSerBRSPRASIHIAAN IMEposttiord BE the
noi eti es, |ncludjng &Jb08y| groups or cross-1inkKing reagents.

A maj or group of! ¥&ti ves are coval ent conjugates of the DGWNCC
chenoki ne or fragnents thereof with other proteins or 10 pol ypepti des.
These deri vati vep C&inbSorsY MaRgkged i n reconbi nant cul ture such as

N- or Ctermnal fusigns,or by the .use .of. agents kn . [ rt for
their userul ribes i n cH baHs o8 saialbeica FbRaRt faRVissb o BOWEC,
groups. Pref err echepnakine maje respdt froat Hanindiibision\aft hindings of Hiepratgin to
agents are at frge rédBpst, L itTouSRIcBAPSHNPE SnHiBitRN, CThudNid Akl sl 15
resi dues. Fusi gn golgﬁg%l eg bet wae{)}% %{%\CC chenmpki ne and ot her
horol ogous or hePe s FIEIRNE Jpyen o OLPR J135 BOASRSY PTRASH mﬁms
factors and cyt oftomesells expressingne recorabinant arembiane cassegiated Bdfiedrerct

mslyt ha}/et varﬂ;jd)usngiy@m BEB okinks Is8HibE f&@g&ﬁ@:&tﬂo&w Af ﬁEléﬂath %iﬁdir%o
proteol ytic degradatign. egver.,. many receptors r rre, |

G er 2t i on o ERET.e dheRy REpteiin or, AR, AtfAthed i P Ao Phpse

domai n repeats csubstratesesThesp hesaysiailiralsooajloys forathg siagnastic deteymimation
fusitons beth Y‘ﬁ?{‘_éﬁﬂi‘eﬁéffé&%s ép%iaaegq,lﬂ&h' i %@ezg?\eﬁﬁﬁtﬂtiﬂli_&% Al n@xﬁﬁctzatﬁnby&ri d -
protern exnioiting,rece L. DI Ndl S 1CITY. I Kew.se etero ous
Pt oo my be. CRREER dRbEteRechnd Sl iiatonk: 45 o afidi: raflonT

properties oS acinventioasalse eandemplatomthe ciser of epmpetitiypi drug eneeping are
fusions of a repsyshgs, BQ.yPditre dReuttalizing! sdtibRlias o Whiiferd ¢regemptor0r

dormain of a protgln - b ' S . e
presence or |oca f%%‘egpgﬁoﬁnfpft%g@?%ﬁ%ﬁteéo%r?&%dbfggggglf@%gé{‘%?%ﬁ’%g‘d.I'nSee, 30
e.qg., Dull, et athis mmmnepgthe anfigodiesgian beaisedytpedetgeinthe pEgssRcdH &f ther s

i ncl ude bact eri apolypeptide twhicashares oné or Ihote hntigeni¢ dindingasitesnass ¢he al pha

amiese: LA fONHRISIETES 1 et I8 3o P BT W SR EErociomE
may al so have anmight ise inferast Withch regsptorthave been chenical |y nodi fi ed
by  phosphoryl ation, sWédrbrativesh,of, e.g., DGWCCykhémokineoantigenadisicluden or
ool O, L gl bl Sl oycomy s bRV it
modi fications wi#§BUSELR AANIUSISE| MiEh r ethgEnFRemical mojetien | Loxalent
purificatioregd ar gefiwatives gan bafprepared blyiliydkags of functionalititl® t8raGpdWhich
PCT/ US97/ 21092 4re found in DGWCC chemokine amino acid side chattis or at the N- or

C- termini, by means which are well known in the art. These

derivatives can include, without limitation, aliphatic esters or amides of

the carboxyl terminus, or of residues containing carboxyl side chains, O-

30 acyl derivatives of hydroxyl group-containing residues, and N-acyl
derivatives of the amino terminal amino acid or amino-group
containing residues, e.g., lysine or arginine. Acyl groups are selected
from the group of alkyl-moieties including, e.g., C3 to C18 normal alkyl,
thereby forming alkanoyl aroyl species. Covalent attachment to carrier

35 proteins may be important when immunogenic moieties are haptens.

In particular, glycosylation alterations are included, e.g., made by
modifying the glycosylation patterns of a polypeptide during its
synthesis and processing, or in further processing steps. Particularly
preferred means for accomplishing this are by exposing the polypeptide




This invention also contenpl ates the use of derivatives of DGANCC
chenoki ne other than variations in am no acid sequence or

gl ycosyl ation. Such derivatives may involve coval ent or aggregative
associ at i onggloghssegreni cal noieties. These derivatives ge 5{ oy | 5
into the three classes: (1) salts, (2) S|g_cha|n and termnal Tesidue

coval ent nodifications, and (3) adsor ption conpl exes, for exarrpl e wth

cel | menbranes. &ugmy(io@ywmgt enzyragg tegetd \feord ielly A hiéRSn i gi%khdés

i munogens, as r n Inogssay. .Pu ion ods

such as for af fi %latgﬁ pér C%l cat¥ on gf’ ﬁlan? ghor oé]ﬁfcf’)gﬁhjiﬁ‘?rhg EYIFs. For
10 exanpl e, Cof F‘n%nzé’r’i@"?sgé?? é]éﬁ qeatempigtad.i Zdgo tﬂ}nbmcesll ane

bonding to a soI ivelrssotppof H:héﬂé:ﬂﬂeapnﬁ\}iﬁﬁ@ﬁﬁﬂo kicRivselfuenct iwRicBthave other

SEPHARCSE, by ne or a '
onto pol yol e?‘/l n éﬁﬁggﬁaﬁﬂa S V\E‘c %ﬁﬂg%qsgpéryg?tggh%gl gs)r?ﬁl&‘li?ﬁng,
for use in the aS8ayP ?Smlqu&ﬁtrl 0@9#!49-' &Pﬁ'@ﬂmepnme, 15 other
anti bodi es or |tmoiammm1udlﬁgmﬂa@yrgmﬂperwlerm-1mm @tedgen®, | abel ed

br ocedur e, - coval snt Oﬂﬁ‘é‘aﬁd‘g BrO ﬁ?‘*efo LR 8‘%"58“# eonEaRE A the
anot her f1 uor esch¥t QJringser i fragmantso shareok 3eisly sothen prateimsi on of
DGWCC chermkimeSPtﬂypebelde‘sf eTh&Ié ﬂyrwmﬁsl tarz be méwtdem Qécoxﬁgmant

receptor. I
transformation fulture éu%ﬂ gg@ g expr esgggg%é;ﬁﬁg\gqrs?gﬁ@ﬁﬁﬁs&ﬂ‘%\cc
chenoki ne, e. g.,n the artd P%' s iy geassdinking protejms throughkreactive
cor r espondi ng prslﬂelgmupld Preferreda)ﬁibfmﬁ d&e@ahta&ﬁ)zbaﬁé’é}ﬁﬁﬂ{\@rﬁiﬁn\hﬁ

Coress o, o L ASIERRF o s, SLERAR Blas o i

approach w 135 al Yesttuesr m)re senS| tive - detection and di scrim nation

of the physiol ogi cal Eais‘kmtpolypembetween DEWET %dmﬁlﬁﬁéoén@rdlhéi ns.

Subcel lul ar fragggs : t fa can be
bibgofis br. hAYMEAS Profing are a1 PISYIARS, ngg}*%wth

I sol ated and us éﬁ cr| NS U
general |y be al t BCHREE ang) g"tﬁ § axp homaoglinggic enhtles,mdcalrepeat construct Uses
The present i nvemayohaw ovarites adugmtages,winchiding | lesdenied sastepfibil

di agnost i ¢ agpl | pajka) %caaegaaaﬁbhedméemerﬁang (Bubbtofs Spquid I upener a

description for .evel abnormal 111 ef
descri ption of K{ReH Qitrgisguce a signa Basiers GHeesic peoteins| @bt i des,

e.g., DGACC chendédannin mats can herdﬂimblmaﬁdtaol@dsqmlypqﬁmmmay ben a

forensi c assay. fuforis"BdtdreeR different subfdc@Sharkén) t
PCT/ US97/ 21092 uriee resying in, e.g., a hybrid . e

sequences provi dérd"‘W’ﬂ‘ébﬁhé‘ﬁe‘ieg‘EPtBE pinding specificity., | kegyise, hete“ﬂ?&?‘l% and
used to prol?® stimsinsdmaysbei ecanstructedagvhich moﬂzl}drmxhnbltsm combination of

properties or activities of the derivative proteins. Typical examples are
fusions of a reporter polypeptide, e.g., luciferase, with a segment or -
domain of a protein, e.g., a receptor-binding segment, so that the
presence or location of the fused protein may be easily-determined. See,
30 e.g, Dull, et al, U.S. Patent No. 4,859,609. Other gene fusion partners
include bacterial b-galactosidase, trpE, Protein A, S-lactamase, alpha
amylase, alcohol dehydrogenase, and yeast alpha mating factor. See, e.g.,
Godowski, et al. (1988) Science 241:812-816.
Such polypeptides may also have amino acid residues which
35 have been chemically modified by phosphorylation, sulfonation,
biotinylation, or the addition or removal of other moieties, particularly
those which have molecular shapes similar to phosphate groups. In
some embodiments, the modifications will be useful labeling reagents,
or serve as purification targets, e.g., affinity ligands.




bl ots, providing a nmeasurable character to aid in distinguishing between
I ndividuals or, e.g., species sources. Such probes nay be used in well- 5
known forensic techni ques such as genetic fingerprinting. In addition,
nucl eot i dewysghemo made from DGACC chenpki ne sequences NMeycRfserz1002 used in
in situ assays to detect chromosonal abnggmmlities. For I nst ance,
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chemokine receptor proteins. Subcellular fragments, e.g., cytoplasts or
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30 DGWCC as an example will generally be alternatively applicable to the
DVic-1.

X. Uses
The present invention provides reagents which will find use in
35 diagnostic applications as described elsewhere herein, e.g., in the general
description for developmental abnormalities, or below in the
description of kits for diagnosis.
DGWCC chemokine nucleotides, e.g.,, DGWCC chemokine DNA
or RNA, may be used as a component in a forensic assay. For instance,
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and cell types in situ or in vitro.

This invention also provides reagents with significant

therapeutic value. The DGWCC chemokine (naturally occurring or

30 recombinant), fragments thereof, and antibodies thereto, along with

compounds identified as having binding affinity to a DGWCC

chemokine, are useful in the freatment of conditions associated with

abnormal physiology or development, including abnormal

proliferation, e.g., cancerous conditions, or degenerative conditions.

35 Abnormal proliferation, regeneration, degeneration, and atrophy may

be modulated by appropriate therapeutic treatment using the

compositions provided herein. For example, a disease or disorder

associated with abnormal expression or abnormal signaling by a

DGWCC chemokine is a target for an agonist or antagonist of the
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binding.
Drug screening using antibodies or receptor or fragments thereof
30 can identify compounds having binding affinity to DVic-1 or DGWCC
chemokine, including isolation of associated components. Subsequent
biological assays can then be utilized to determine if the compound has
intrinsic stimulating activity and is therefore a blocker or antagonist in
that it blocks the activity of the protein. Likewise, a compound having
35 inifrinsic stimulating activity can activate the receptor and is thus an
agonist in that it simulates the activity of, e.g., a DGWCC chemokine.
This invention further contemplates the therapeutic use of antibodies to
DGWCC chemokine as antagonists. This approach should be
particularly useful with other DGWCC chemokine species variants.




10 Forms: Disperse Systens Dekker, NY. The therapy of this invention
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for specifi é" adminigtzation, ; tham $ipPoead ‘P@Réﬁmatlﬁ@rmaewaéﬂy t he
DGACC - cherazkepiable mar:aen;pwillf lmcladarwater( lshlipe} eniffedt) ndr od&’
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i sease spegipf i tilizes
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others. Such celdrsa ﬁb%hﬁélease gp'a?at\ﬁh UL dtten! bée‘gfl{lgé(inf F%nl%ﬁ'n#ﬁﬁd for

standard |i gand/ rec.e%éor bi ndi n assays. See a ar ce
(1989) Sci ence *and Onmcki, et al. (1990) Proc. Nat'l

Acad. Sci. BBA 87: 40@?‘lmd1ior vﬁﬁdﬁcﬁbs@em@cmsmfmgmenm theurmmodﬁdto
detect cellul ar angibbanseto itCorNas hﬁ%&% gxﬁﬁﬁ’ts btsy ma

moubat ed wi th Acrametand AT 4B t i o oy
affinity to theofitharremperndssdt [y be- desirabiaifo canmggte ésemstonpdreienhose
proteins such as ovalbumin or serum albumin prior to their
30 administration. Therapeutic formulations may be administered in any
conventional dosage formulation. While it is possible for the active
ingredient to be administered alone, it is preferable to present it as a
pharmaceutical formulation. Formulations typically comprise at least
one active ingredient, as defined above, together with one or more
35 acceptable carriers thereof. Each carrier should be both pharmaceutically
and physiologically acceptable in the sense of being compatible with the
other ingredients and not injurious to the patient. Formulations
include those suitable for oral, rectal, nasal, or parenteral (including
subcutaneous, intramuscular, intravenous and intradermal)
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Enzymol ogy vol's. 288 A" dsi%g% purfsd % Yeceptor. In particular, new agonists and

antagonists will be discovered by using screening techniques described

herein. Of particular importance are compounds found to have a

30 combined binding affinity for multiple DGWCC chemokine receptors,

e.g., compounds which can serve as antagonists for species variants of a
DGWCC chemokine.

This invention is particularly useful for screening compounds by

using recombinant protein in a variety of drug screening techniques.

35 The advantages of using a recombinant protein in screening for specific

ligands include: (a) improved renewable source of the DGWCC

chemokine from a specific source; (b) potentially greater number of

ligands per cell giving better signal to noise ratio in assays; and (c)
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30 Another method utilizes membranes from transformed
eukaryotic or prokaryotic host cells as the source of a DGWCC
chemokine. These cells are stably transformed with DNA vectors
directing the expression of a DGWCC chemokine, e.g., an engineered
membrane bound form. Essentially, the membranes would be prepared

35 from the cells and used in a receptor/ligand binding assay such as the
competitive assay set forth above.

Still another approach is to use solubilized, unpurified or
solubilized, purified DGWCC chemokine from transformed eukaryotic
or prokaryotic host cells. This allows for a2 "molecular” binding assay
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fragnents are usgﬁ‘oul I n diagnostic applications to?’gg)tbg%)(ﬂﬁﬁe
presence of elevated | evels of DGACC -43ehenoki ne and/or its fragnents.
Such di agnostic adtiate ebanegeb of inctéaseli\spatifisity, [thy ability ks autdnied, 6! S.

I munof | uor escenﬁ%h &Iqlcéftegytﬂru{lgﬁ utbody fluids, and further can

I nvol ve the detectdon ant| ge sprélatedtothe ligand in serum or

the |ike. Diagnostic A8eHes teshniguenfr dong gigteening involyeshawtappreeghar at i on
Pt o 0geneoUSs (WL b aPatal | ap L S g O PGP TV
exi st, such as \rAgd‘i o1 .noalzéaay, ?ﬁh&)-a DGWe ehsy gﬂen.@éﬁ?Md bent
assay (ELISA), efiesrribernimydefallsinyGeysen, European Patfnt dpphication 84463564,
i runoassay ng rFmpulqm efifdvl Sgptembes 1341964, Firstl, largé AdeiiRes Bilf agfe?&&egﬁd ?1_1 bodi
i munoassay . Q e .. _.unl abel ed_anti bodi es
can be enpl oyed %@t&ds%égt gé}g é%%s %‘E;%?ae?&gﬂi%‘ha sofid s @tﬂ‘ag%&%dpéﬁlac whi ch
recogni zes the aPWsEBEPMeothepappropeistseinrace, see Fodor, et al.psupmaarThemalhr .
L ragrent ¢ _herceﬁf theSpirts lage rmseayarimfﬂumﬁm,lbﬁ@miﬁgd or s&ﬁﬁigﬂg&,\’}ﬁlﬂ’ﬁed

i scussed in t e ne .
Anti bodies: A La c? r‘gt,ég? %H‘%\fgﬁlﬁg\%, M&@?—‘&H’ e{% v‘%\%v;hg%hatﬁ? é‘tﬁ’g‘iL s?efgérﬂolves
| munoassay: A Plefgetingpoend HGWCCoehamoking gatibady ando, FL: Price and -
WD 98/ 23750 Rational drug design may also be based upon structuf¥Tbhidi8y 6£1092

- 45- Newngya xﬁﬁﬁe’iuia_r(sl\g éié:? oy iRE bha ML | noassay
sowon B SR I LR L

sihm' I E_r use to dmagrimsether proteins ewhizhommediaité ?ﬂcareﬁzmﬁah@ah @SW&) -

chenoki ne, as sulg%h- A Y [ .states. For

exanpl e, over product. %ﬁi?f‘g’ o oﬂ@bﬁﬁﬁéﬁﬁg 1I‘nrg(;rlrlfr?!;{ag/iisyr ?%E?%C?W“g‘rg&ct ion -

of various receRtin FRfyMeans dor deteppimingwhich pitescinterast withespesific be .

di agnostic of  other pinteinsalis phyphysicdi stalictsirat determination,Negs) Ix-giyowt h,

activation, cri&ansgxfagﬁ %6H 2 Aiin@flsional NMR tedmiqu'éé.e@llh%gé Wil Brdgidagent s
r I It, SO as fo optim

. : d e
for diagnostic as S Suppl.ied 1 n , . ze the
sensitivity of tgf‘é‘géggeaf? o%ﬁﬁ %‘Bﬁ}%(‘;‘fﬂ%i Fepddigsoform moleculiseantpely upon
the nature of tegionsaytor s defmiletdodestriptionl of peoteimbstiructural detemninhtion) abel ed

or uni abel ed antseg0ely. Bluddraicdlohrdbn (B76) LbE I stallbgraplfh AXRULAR | ©
provi ded. This i usg LIy in con;unctilc()n V\} ot he d&gtml%l{elg: such
as buffers, stabifi? , materials necessary for signal producti on

such as sub@brates f dk punifiedddGWEQ chemokineecanrecfoatabtirectiyhento plates Ki t

will also contaifgrihielinUeHd Rfttem@htiBhaP Aruy SerhfhedtethRfflesO’ Holfever
t.he,.Ki nts for, each uséful

contents after yse. _Typi.call s C the

20 reagent. Deg}orl}iﬂf ‘?‘E‘Hrfé}gr %be(?ﬂlgs g‘? Bﬁﬁgogg%% can beqgused g3 mAptutee
antibodies to immobilize the respective ligand on the solid phase. -
Examples with DGWCC will alternately be performed with the DVic-1

30 chemokine.

XI. Kits
This invention also contemplates use of DVic-1 or DGWCC

chemokine proteins, fragments thereof, peptides, and their fusion
35 products in a variety of diagnostic kits and methods for detecting the

presence of chemokine or a chemokine receptor. Typically the kit will

have a compartment containing either a defined DVic-1 or DGWCC

chemokine peptide or gene segment or a reagent which recognizes one -

or the other, e.g., reéceptor fragments or antibodies.



powder, where the reagents nmay be reconstituted in an agueous medi um
provi di ng appropriate concentrations of reagents for perform ng the
assay. Many of the aforenmentioned constituents of the drug

screeni ng wolgprarsend the diagnostic assays may be used wéhgsshniosn
nmodi fication, or may be nodi fi ed |%€a vari ety of ways. For exarrpl e,

| abel i ng nmay be achi eved. by coval eftTy or non-covalently joining a
moi ety whi ch directl| Foorexample, a kitdior eletérmipingytheédsindirgpaffitigbbfadesinal . | n

any of these ass@¥soud®to a DGW@@hﬁéﬂokfr@%oﬁmg%%QyW&@ct%&' ne, or

anti bodi es thereto ‘can 3 | abel ed .either dir or._i'ndire

Possi bilities fSPRRIWEL 3 gc}]é:ompound iCrfet BFEERIBE TR Y %‘PSI abel s
such as [err] |, lewwwmbinding sffirityt for the DGWCC cl@ntoling $05ouwscecof BEWIECoxi dase
and al kal i ne5ph Qﬂﬁf & (nafgkall USE&ﬁﬁﬁ or recombitélﬁ?} Sar{&J a>mdals 10

3, 940, 475) capabl e o n|t r | uor

i nt ensi ty) vva\F/)eIS@H inghoyn %? #‘%P@E @E‘Rﬂﬂngr puch ?“bﬁ soﬁagguase for
Possi-bilities f ammohihzmg tHeaREWQE ¢hephakire. biatce ephgicums gire soreened,
constituent thosd H&hﬁg@@uamemﬂd afifitg b dhe mwm@éh&ﬁoﬁas c2h Hehe

above | abel groups e, are”al so nu us
separating the BSamated g suitable b1?ﬁglc‘a} asays fArfte "8? &\?eﬁrg the
bound from tike fdetermieetwhethpnthey act as agoriibie MQUBaEwiistsvioi the raepton

i mobi | i zed on vA{d g¢S1dbRly 6€fecombinant WEOWAEC Zhéafdkine golypeptldes also
PCT/ US97/ 21092 f ol | owed

by washing. Sui Pravidenyell defined Wé{‘ﬁ%‘éis[f?’é%‘%ﬁibéaté‘l&ﬁﬁm&§5%ﬁYSELl SA
plate, filters, and lfecpuaferrhéikiiofts determining thezoncernttadioD@COr example,

cremire, e 8 EonCodate e Uil syl b iana

5 The | ast g?ep CPH‘H% &ﬁﬁr%ﬁ%ﬂ%"?ﬂﬁﬁ? %‘f)f hav ﬁ}éﬂ"ﬂﬁg ‘ﬂ gg?ft ity fo

| i gand/ r ecept or the DGY¥GE/ chemolsizg, cospires dfyDEWCEr chemekine matimadly

I |n§ Icgldl gg ; hg; le détitrirtg b8 re&nﬂsmaﬁl‘), &i&ﬁ%@ar&%&‘%@%&lt?ﬂﬁ the blaq!rng?*rdsml ene

'?echnl ques incl Lfﬁ%eufa&Ffao“(?m c{pﬁu a%nflﬁeaFPﬁzglp ?‘ﬁ ?’f‘?@i‘ﬁﬁ"g % |

magnet i zabl e paPGWECmehempkiagcr | Gempastmants @onéqmmg {eRgga}s, CRpd.

Chem 30: 149¢- 14fduuctivhs) all douivally det provitlediagneti c particle _

separation as descri ! S. ted?d o P ! ods for
h{gxﬂo%felg mﬁ&{lmgt'\gitg‘?neégdﬁm&fragments sPe%fnf £00PH

l'inking proteins_ or S have been
ext ensi vel y repd?&¥CEn Chﬁé"k}n@el"at ligand, feagraenist are isefdginy (diagrastic| ed
di scussi on her e.appi ithtlﬁﬁstﬂ@Edbﬁhhrﬂ}\GUpfeSEﬁwaeeIEMed levels v$eDGW@Ct i vat ed

coters 't og¥8?%S§Z‘LH”35 %onﬁzgp %‘% %"%‘? BRERGLAS assayp can Uil V©
reaction of 28 ndyeates.divs 6¢l aHf‘F\Hﬁ‘P OFRSrHfen C%%(,CHYf&Sesr body
chl oroacet yl , orﬂlﬁds,aattd fﬁtthelr odreinvolwclhe deteotidre bﬁladﬁgeﬁmrelhﬂedklbgﬂnﬁ or 20

the |ike. Fusi on; % o ect o‘Flér #leShrd.i Hla %%&FE\T}S%J\}Q PB&B%&E@NS

Anot her di agnostl t.his 1 nyentl
ol i gonucl eot i de @Rt sRRATIBHOY SER E‘E{Fﬁ?é‘sf”?%ﬁ%ﬂgeﬁﬁ t’ﬁé“&e@q]agm%cof

chemokine complex) or heterogeneous (with a separation step).
30 Various commercial assays exist, such as radioimmunoassay (RIA),
enzyme-linked immunosorbent assay (ELISA), enzyme immunoassay
(EIA), enzyme-multiplied immunoassay technique (EMIT), substrate-
labeled fluorescent immunoassay (SLFIA), and the like. For example,
unlabeled antibodies can be employed by using a second antibody which
35 is labeled and which recognizes the antibody to a DGWCC chemokine or
to a particular fragment thereof. Similar assays have also been
extensively discussed in the literature. See, e.g., Harlow and Lane (1988)
Antibodies: A Laboratory Manual, CSH Press, NY; Chan (ed.) (1987)
Immunoassay: A Practical Guide Academic Press, Orlando, FL; Price and




a DGANCC chenoki ne. These sequences can be used as probes for

detecting | evels of the DOGACC chenoki ne nessage in sanples from 25
nat ural sources, or patients suspected of having an abnormal condition,
e. g., cancewooir¥isyvel opnental problem The preparati on ofpdd@isd7 i

and DNA nucl eoti de sequences, the |abeling of the sequences, and the
preferred size of the sequences has receiv¥d anpl e description and

di scussi on in t haNdwinanaleds.p (1980) Rehtiplasnarel Pretive bé dinndmoassiveStobktohd 30
have at |east ab SLANPUGHE A 953 lhﬁ#ﬁéﬁﬁ%&{}% Sahi des,
and the pol ynucl gici).{3 d‘i\l’? g%egk%(g@é%yup ?o Seve 0 asgs ar%ous

| abel s may be enpiF&Ped’ *-nost commonly radi onuclides, particularly

[err] P. However, ot hemﬂtemntmesamd;odiésonbp reave! szmﬂar susehtcﬁsha@im

bi-otin modi fi gd sée%%'&%tib%%ésn;% C&W’d&‘&g@m@,ﬂﬂé”%' feh i flgy pEhe 35

biotin then serves as the sit ia to&H r antib
may be | abel ed widisgnesticff ¥pziqusiapngrmal,sfates cgragy ?'aQN"é'HERﬂUrCH@§°

f1 uorophores, enZyG#CCor clidmokires. milyt eresatlt véh y praduiction esf meyriotis
enpl oyed whi ch c 5df -
S ches, " o OB SO e WM B o

98/ 23750 abnormal al states, e.g., in ce growt C'PFBSQ?PQ&G’Q’Z

-47- dapl elfferentiatioant i bodies in turn nmay be | abeled and the assay
carried out wh I on the
formation of d%ﬁ‘fem ﬁgéﬁéﬁa@w%d;&}?g%%ggf ugﬂ%ll&gﬁ{kﬂ ound
to the duplex soaste g SeRyt ”ﬁ‘né’fﬁl%%a Y prtok dae spbieefiny ey

anti-sense RNA nuipplandmg Bponrthe etitore oﬂmmgsmnyhe:cpmomol cavad thaaldhel,ques

such as nucleic %gr Jabeled diyx!?mh 1éatdxﬁﬁmd H:Sr@é’égtdp B 9a58ka GWCC
r econbi nati onal [cix ?dﬁ provi r__‘y re e nsl ati on

hybrid arrestad 1s u %ﬂ §8n1‘W€PBBe§“t other
anplification t eaeldditivess smhhasabuffers, stah:btgmenwetermlhantecesmytﬁoorslgﬂt{IR) _

10 - D agngsblifctdd @Mé‘éhb%ﬁr%&s%ﬁ Enﬁﬁﬁest l&ﬁdQH@thEatPrl!ﬁréUly, the
quantitative &Eheslgnce ea and t’her mar ker s ‘ﬁrf 538

contenpl ated. Di &%h aigp con ain' YEHORS Oom RIPREX Hsfqans) dipRos2h nfi that i on
of multiple indi cattemts afteruse.. Typxcaliy tharl«'ehes cathpartmientssfaregach asefulor

combi nati ons20f FRAKE tS Diﬁﬁab Cthe rea ents ayk Proidedets al drf( 1198BhiliZeqr ess
in Gowh Factor Res g tative ex ressmn

of each chenoki n® %?Frb a%?"ats sy %gtrgﬁ%ﬁ,tguﬁ%{ HBq&" A4
protei h or mMRNA meedium prowdmgxapprmmm sonceniratipns of reagents forHavi ng
i sol ated a bi ndi Rl [heoéssayspem fic interaction, 20 nmet hods exi st

RREIEIV A . v e S v
chenoki ne wi ?ﬁoutandrﬁhérﬁlésmwc\ﬂs’ﬂystm@y be veed gvithout imodificaijeryror may be can
be deterni ned. Fahodifiadlih @ vadietypdf ways.yForrdaimple, 18dlingnaay dg achieve® by
fused to either the. AMEO 0rOhofiHodAtoht FoMEAE'S: Fofely Whid hirdly or
- indirectly provides a detectable signal. In any of these assays, the
protein, test compound, DGWCC chemokine, or antibodies thereto can
30 Dbe labeled either directly or indirectly. Possibilities for direct labeling
include label groups: radiolabels such as 125], enzymes (U.S. Pat. No.
3,645,090) such as peroxidase and alkaline phosphatase, and fluorescent
labels (U.S. Pat. No. 3,940,475) capable of monitoring the change in
fluorescence intensity, wavelength shift, or fluorescence polarization.
35 Possibilities for indirect labeling include biotinylation of one constituent
followed by binding to avidin coupled to one of the above label groups.
There are also numerous methods of separating the bound from
the free ligand, or alternatively the bound from the free test compound.
The DGWCC chemokine can be immobilized on various matrices



25 expression library can be screened for specific binding of the DvVic-1

or DGANCC chenoki ne, e.qg., by cell sorting, or other screening to
det ect subpopul ati ons whi ch expr ess such a bi ndi ng conponent. See,
e.g., Ho, woespsmb al. (1993) Proc. Nat'l Acad. Sci. USAp8ffydokafuéz 11271..
Alternatively, a panni ng met hod may be used. See, e.g., Seed and

Aruffo (1987) Proc. 30 Nat'| Acad. Scr46-USA 84:3365-3369. A two-hybrid
sel ection syst enfolfawed by wasling. [Seitaple/maticesinclugleqipstipmichtas anoBEISAUCT S

with the availa 1ate f1lter§h§1§@kbé3ﬁ Se%@t‘?\ a3 - ois‘?ﬁlm@mﬁzmri ﬁédﬁm ¢Song
(1989) Nature 3ec 4 can al so be

246 andar ux
utilized. See, & ing Itgéhmatnx ine eafmﬂ"@é‘g 1. Ttl%éhé‘?ﬁﬁ sioa to
suppl enents) Cu rplasﬁc, Risetof cotaptire artibodlyyrobemicabgouplingy ahﬂvblegm-ab:kﬂ/in York,

L\'g-  coPat ﬁ{.} gas@ &t SmI 'tgig N ﬁg HH}?ﬁvé% fhel e ?dh&}# g' i ed
woul d L Sigarad resepbeet Bhanst aphbody complhy gﬁsa;fsﬁma act
with-a DVic-1 including EweCQuiihizingk e.g6,ancorgania solventi sgchdas po]gpthyﬂeﬂe ke

gaCT'? 6%97732/%8‘;" | glycol or a salt'¥chBL Batbnium sulfate. Other suitable separation

chenoki ne fani | yfephmigues,include, Jrithoyt dippitation, the aﬂ%‘ﬁﬁ?ﬁﬁ?‘é‘ném}wdy
receptor farol y, magoetizeble gaefitlermethodt Hesciied-ih BattleOWEGIC (84K iCién.

chgbgglry to exfg'ﬁ%{-_u_ﬁsalﬂsbﬁlms?”aﬁat Whe - thﬂé aﬁttibdscfye |nx1h5 éc(t# Ifiogérggigbl o of
expressing 5 %BEWt’é’erijﬁsﬁﬁ‘Féé/dpﬂ“o)ﬁér atrﬁ]n M@apabl e of exhibiting

| i gand bi ndi ng Methodbi for tlinking proteins or thédihdrdgments dooihe wiridus s
' nvenlt ion is bﬁslfabélgdﬁéﬁ %@n%ﬁt@nslvely repro?’{?ﬁr £ @Re URetdtfrd AhldOWL ROt £
?éggg i ﬁZnt S I ¢ r%ateurevéit @ %glg%cblssmn hete.! Many of the teclhrll't\fc?t?etsl i%rx]roive it ecific

PCT/ US97/ 21092 wuse of activated carboxyl groups either through the use4ef carbodiimide

EXAMPLES - of active8dteisdo P&hh?dfiude bonds, the formYBfidn Of ﬂﬁ&ﬂﬁr@ﬂﬁa
net hods bel ow are describped or e,tferenc amt ac%vgté&):h&lwam at| et al.

(1982) Mol ecul ar’ Cf%ﬂ?n%p N o e E’FQPH\/BVWISI&I or
Labor at ory, Col cchdproagetybizeman aptlmtsd olefin such as raaleimiris, foreﬂmkage,(ngsg)

Mol ecul ar C'z@”' e hké.2PasiohPrteiwil aleddindCuse in these applications.

Another diagnostic aspect of this invention involves use of
oligonucleotide or polynucleotide sequences taken from the sequence of

a DGWCC chemokine. These sequences can be used as probes for

detecting levels of the DGWCC chemokine message in samples from

25 natural sources, or patients suspected of having an abnormal condition,

e.g., cancer or developmental problem. The preparation of both RNA

and DNA nucleotide sequences, the labeling of the sequences, and the

preferred size of the sequences has received ample description and

discussion in the literature. Normally an oligonucleotide probe should

30 have at least about 14 nucleotides, usually at least about 18 nucleotides,

and the polynucleotide probes may be up to several kilobases. Various

labels may be employed, most commonly radionuclides, particularly

32p, However, other techniques may also be employed, such as using

biotin modified nucleotides for introduction into a polynucleotide. The

35 Dbiotin then serves as the site for binding to avidin or antibodies, which

may be labeled with a wide variety of labels, such as radionuclides,

fluorophores, enzymes, or the like. Alternatively, antibodies may be

employed which can recognize specific duplexes, including DNA

duplexes, RNA duplexes, DNA-RNA hybrid duplexes, or DNA-protein



Vols. 1-3, CSH Press, NY; Ausubel, et al., Biology Geene Publishing
Associ ates, Brooklyn, NY; or Ausubel, et al. (1987 and Suppl enents) 10
Current Protocols in Mlecular Biology Wley/ Geene, NY; Innis, et al.
(eds.) (19990 odMakoPr ot ocol s: A Guide to Methods and Appl iP }dsﬁ’ﬂzé "
Academ c Press, NY. Methods for protein purification include su it

met hods as ammoni um sul fate precipitation,.ggol utm chr omat ogr aphy,

?Secfb\ r opBolr esi f duphdxes. ddat arctfbodidsy@i firhirday b@flz:[\be’cléuj aﬁ&{lﬁé%ss@eﬁagrrigdg- ,
usubel , e G aS .. Deut scher
" Gui de to%gF gﬁﬂe?ﬁzlﬁﬁﬁlﬂﬂfb%;si on, d %E%%‘g{%&f %3 Eﬁ’%ﬁ%‘f’fb&? (pgqn_a 82, and

ot her vol @frduplex omithe surfaes; the presenca ehentihasly ound & theudepler use
of E_r ot eR; 3 camp beidetentdd. OThprse 0f pRobes. 16 the Bbﬁélfﬂiﬁir-rgensgimﬁtrﬁ#%e NJ,
or Bi o- Rad, : At . recombi nant t.echhi.ques
allow 20 fusio ﬁalgic?d;gg?%glrl}ggﬁ}aanggg&rlr{e‘ﬁ%gw?glp%C‘c}%@l’tegg%‘f%‘ 23 fucleicacidp) A
sequence or y &H‘%ﬂ%aﬂ’lé‘ﬁt angh MU ACgenings agcombinationak probing,

hdust T e 12760 fanty  ertcno | g0y Daand RS atcddEd) ubames ¢

Proteins with I\/EtZ APRD)- Thgeaf‘g{’,el%gor%ear{ﬁ Hflflﬁéé‘g{‘l gﬁﬁh(‘é‘lf“js Gé‘ﬁbt g

Engi neering, Pri Reiypnerasg chaingeaqion{EGR)12: 87-98, Pl enum Press, NY: and

Crowe, et all10(1992) DiagnostiOk#expliiek alsoTtest Fhrgih ftatiVePb £ §aaitafvEr Ot €i N

Purification Sysigl & S AN er ! q}ta 0 < ﬁ‘ a-.vé’
ﬁgbn(fe of the er kers ge%\énég SGmpcléFFdCOIP;}agaﬂsw or

St andar d i nmunol gl cal . technj ques are descr 1 be L

(1991) Current PPIRESOSISIMAR 4%9@%% eyiinatign of muliiple indications Msedods i n
Enzynol ggy vol ummai‘?as.?ﬂ‘h@lldta@a)ﬂﬂast ¥, coblfinatidris ofl thhrkeks.2 See, e.g, 150,
162, and 163. As r. ' ] tg Vi b r oo ys

descri bed, el.é'g. ,vﬁﬁ&bﬁtaé'%g%% L e %A' % i tﬁ&H %%;ﬁ?—?@cg%htahve
modul es 10, seft QUANRERtEYS) EXPIesRion, 85 ereh chemakingmay becesaluatad by
Neur onmet hods Hunstand@rdesethobist avihe pidteinvet hiRINAdgyelsf 35 devel opnent al

systens is described, e.g., in Meisam (ed.) Handbook of Human
G owm h and Devel tal Biolo CRC Press; and Chrispeels (ed.)
Mol ecul ar Techni gﬂg‘j&:ﬁﬁﬂmﬂﬁﬂlﬁ@%‘hes i n Devel opment al Bi ol ogy

| nt er sci ence. Hawinggistdated a binding partner of a specific interaction,

PCT/ US97/ 21G82 methods exist for isolaté:;% the counter—p<a{té1§6 ?_{éo
'%1*9

“Gearing, et al
o Vo5 P-oBASEUAS Y, S LRE Y rof il e sotapel 2 DVic iy o
= O\C,i\,bq,t( 0 g?t |r: |yOL ﬁCﬂeqb.em:ggi ﬁhﬁnﬁdsﬁngwﬁ,th ¢he bindifg 96 35 receptor .
Handboo i " ini :
| sol ati on of D\/\lNz -1 e;gefe&m%\m lglfhgrr[}ﬁi neﬁ%i %{Egﬁlﬁl&ele{.bgp&kepié%%faggcénea%Odi ng
the DVic-1 or D(ﬁ@ﬁdcfl‘?e TG QUPRGT B qfrboxyl-termings, of the Jigandsodice by
many differé&® powsession librargaan by seeenededfor specific bingling o she DWic-deor
herein, PCR prinbBGWQC éhednolthe b0 by ealD@srifie or dler SEcBAinglioPlEH0!
constructed to i gl abaifiond Whidfi W Pkdss S 3 TGRS Toiponent. See, e.g., Ho,
et al. (1993) Broc. Nat'l Acad. Sci. USA 90:11267-11271. Alternatively, a
panning method may be used. See, e.g., Seed and Aruffo (1987) Proc.
30 Natl Acad. Sci. USA 84:3365-3369. A two-hybrid selection system may
also be applied making appropriate constructs with the available
chemokine sequences. See, e.g., Fields and Song (1989) Nature 340:245-
246. Standard Ca*+ flux methods can also be utilized. See, e.g., Coligan,
et al. (eds.) (1992 and periodic supplements) Current Protocols in
35 Immunology Greene/Wiley, New York, NY. ’
Protein cross-linking techniques with label can be applied to
isolate binding pariners of a DVic-1 or DGWCC chemokine. This would
allow identification of proteins which specifically interact with a DVic-1
or DGWCC chemokine, e.g., in a ligand-receptor like manner. Typically,




CDNA reverse transcripts. Appropriate cell sources include listed
tissues, e.g., skin or epithelial or wound healing libraries. Genetic and
pol ynor phi c or aI lelic variants are isolated by screening a popul ati on of

i ndi vi dual g, s PCR based detection is perforne soshppdar d

met hods, prefera ?y using prinmers from opposite ends of the coding
sequence, but fl anking segment s MByht be sel ected for specific

pur poses. the chemokire fmuy\mws tb bedptidra adfi the mheﬁammmbfamt ed.
Particul ar AT or, I upon
t he expected érscephor fal and n%tog oheR ﬁV?e—fgl %(igféﬁ%ﬁ?ggléﬁg
stringency érsémélé? ‘é"é‘t“é&rﬁt o ikely Fecsptor

positive signal vml be found bycéxpmsm incd systerbUehiehds \cepatméhifregpﬁdsemg are
used to coll gct gl gﬂg her
clones are i gol atgi gr&ﬁ%f%fbmne %mtei%olgy gd;tse e%g%ftemlbmngglganr oce %

St andar d expres§PB anlng nmet hods are applied including,

FACS stai ni ng of nentThenbra@sk@eops asf thipr meention pisobestt undbsstood w:’ch

anti bodi es are ?ﬁﬁn

Al ternatively, %feq%ﬁ‘%l éggﬁg?gﬁ%ss_go p}ﬁ Eé)%kﬂ%{f‘ ﬁﬁﬁ%&ﬁﬁ%ﬂe
chenoki ne, wi t h Byt te; gperdfic Hﬁa@Fandard means to isolate a 3 0
gene encodi ng that protein. Genom ¢ sequence based net hods
will also allow for identification of sequences naturally avail abl e,
or otherw se, which exhi bit honol ogy to the provi ded sequences.

35 IIl. Isolation of a prinmate counterpart for chenokine clone

Simlar nmethods are used as above to isolate an appropriate pri mat e
chenoki ne gene from another primate. Simlar source materials are
used to isolate natural genes, including genetic, pol ynor phi c,
allelic, or strain variants. Qther species variants are al so

98/ 23750 PCT/ US97/ 21092

-51 - i solated using simlar nethods. Alternatively, gene databases
may be searched for the appropriate notifs. V. Isolation
of a rodent chenoki ne cl one 5 An appropriate rodent source is
sel ected as above, e.g., rat, ‘hanster, etc. Simlar nethods are
utilized to isolate a species variant, t hough the | evel of
simlarity will typically be |lower for rodent chenoki ne as conpared
to a human to other prinmate sequence. 10 V. Chronosomal | ocalization
The cDNA is |labeled, e.g., nick-translated with biotin-14 dATP and
hybridized in situ at a final concentration of 5 ng/[err]l to netaphases




fromtw normal animals, preferably males. Fluorescence in situ
hybri di zation (FI SH nethod may be nodified fromthat described by 15
Callen, et al. (1990). Ann. Cenet. 33:219-221, in that chronpsones are

st ai ned be lysis with both propidiumiodide (as c i n)

and DAPI ( cwﬁ%%@gnnsone I dentification). |Inmages of netagﬁgggﬁnﬁh?
preparations are captured by a CCD canera &9 conputer enhanced.
Identification of the appropriate | abeggdMPErEgOSONES i s determ ned. 20
Local i zation to the standard | ocations for such nol ecule, or different

| ocation may al so provide information as to function. The
hunman DVi c-1 hasl beerGengral Metlodss hunan chr onosome 9p13. 25 WI.

Expression; purifi catM@ﬁ of k¢ aRhthid fietltolls below are describéfitdt refer@pjeappri at e
clone from abi rﬁq Wﬁh@%r& %?.u@%;ﬁ %E%ecular chgﬁigl%et rAt igbbﬁtt&; &agugl

appropriate expr&8sion vee
sel ected for a pFekhrSpring Hathkar Lahgwpry,ocom gﬁﬁFn&eIrIE@mfaPéeSS, NY

e.g.,  mammal i an SxhbRjvk, efals 1988y Mokical

T En cert g.nﬁ"gﬁs?anc%SﬁrﬁFg%qﬁ*yAﬁg%&ésgéﬁp Blig G ﬁ‘f"ﬁ“ém but
I ntracel | ul ar préﬁ%que%yﬁt%%f srry N&qor r‘%‘l%@lel: ¢ty%1+ £1987 M&W@PIQIH@&Q} otein,

and i nsol ubl® i nchpe . NMolerubs |[mfu§,ret al.
further purific ' C

chenoki ne, Juct 2 u.' t ur al
forms may As@dqm%q ?FQ?& %mMﬁWéﬁrfpétm'of%%Mma‘m@ E\Cb% 4 ﬁu?:h oduct

is purified by methodssasathichioni balisteQiregipftation, @liin clafontitog Ph?ﬁr tain
cases, e g., coug &?ophor% gg&g@ggﬁ&&a&ffs&'lﬁé’atﬁt NRES ot NGR! el i ty

met hods are used
PCT/ US97/ 2105 Ausubel, et al. (1987 and periodic supplements); Deutscher (1990) "Guidg t her

as a purificatiof PisRin Purifizationtdettimlscin FEnzgmologhevel.t 182) and sathied 0
determ ne the sepxlgtdOf fHid Q@ﬁéé %g\d%ahnﬁﬁﬂfr&t'se Yifbrature §7 hse of protein,
dium an

Preferably, the protein is secre ré ol ubl e
product is purifPegfication tl?fé’dH\SEﬁ' 05537 }&‘T%F%I%s?%?%yf NJg or Bm—Rad :

Al ternatively, aRichesend, bé‘d& abﬁ:mmbmmdwswnh Mdnﬁndnwmﬁudqmsyaﬂbw

expr essi on te

i nsol ubl e p%otselﬁgldg{g) ngEﬁé tépr?t:t?%gglaéqﬁ g&gggg&%ﬁ g ded

usi ng standard mmvalsm |‘1" Ws &Be ‘Gév%lRﬁ?é‘EFsSs"emova

described above.sequefice. See, eg'hé{cpn%mdﬁjww)‘ QGhemipcheé fInchtsitrin 12:6970;
descri bed above igchuli (19993‘%’%&&?6&1%@0?%&%5%1%&9 Pﬁmtﬁi‘cﬁt M&Ll ci d

features. Standa "
anal ysis and pro ?lﬁp‘}s/ééﬁ‘éﬂi’(?%gm sedtw e‘g'i e2ENENC N Princiy
to CD spect rZSSCOMﬂM&tM%% Plemspel",'ress.s cN)}m andeChJowe, af. gl (lﬂm ESR,
mass spectrosco &Sresst igh Level Ex & Pr urifi S
QUIAGEN, Inc., Chatsworth, CA.
Standard immunological techniques are described, e.g., in Coligan

(1991) Current Protocols in Immunology Wiley/Greene, NY; and
30 Methods in Enzymology volumes. 70, 73, 74, 84, 92, 93, 108, 116, 121, 132,

150, 162, and 163. Assays for neural cell biological activities are
described, e.g., in Wouterlood (ed. 1995) Neuroscience Protocols
modules 10, Elsevier; Methods in Neurosciences Academic Press; and
Neuromethods Humana Press, Totowa, NJ. Methodology of
35 developmental systems is described, e.g., in Meisami (ed.) Handbook of
Human Growth and Developmental Biology CRC Press; and Chrispeels
(ed.) Molecular Techniques and Approaches in Developmental Biology

Interscience.




15 product is characterized to determne its nolecular formand size,

e.g., usi ng gel chromatography and simlar techniques. Understanding
of the chronmatographic properties will lead to nore gentle or

ef ficient woosnsydgurification nethods. Pr edi ;Ugg, :

gl ycosyl atlon sites may be nade, e.g., as reported in 88 622669% et al.

(1995) Bi ochem J. 308:801-813. VI80- Preparation of antibodies
aga|dn5t dChem)k| nes bFACS analysesV‘ﬁ@dQé‘z\Mear lrﬁmlﬁﬁﬁﬂo@t 4r (19&%9% Iow
produced, e.g., m%é%% ar n oduc

anti bodi es. Poly ; i 2"‘[{‘3’ Elss'llﬁfsg}uw ly??elg’olgg g&%%% ?{?588?1
non-purifi ed ant Preeticak FlowyGytome ,tNﬂg York NY; and Babinson, eé%hl(lﬂ%) hi gher
background | evel sianBbeble ofBldv Cyilematiy MéRods Wiley-Liss, New fyiogkl Nigi ng

standard protgin purlflcatlon t échni ques |ncI uding, e.g., affinity
chromat ogr aphy usi ng gol yclonal serumindicated above. Presence of
speci fic anti bodlles i ksolusioacafddVissl aty DdeViChechenyokineclonepept i de” 30
fragments. A clbaé Béﬁh@dliﬁ #HeIOVid-B of DSWL @ thkhvkirte iBstbfdté‘&'

antigen, purifie dic bqy, ity of,
synthetic pepti dgré’mﬂ natppal otiree % ’ﬂ?’%aé f?‘l”‘ﬁ%‘p?ﬁ“’é“’?ﬁ?ﬁ%?f’% 62‘0% & Whi ch
enconpass al | of sequenkes prowidgerherein, PCR qyiraerseor h}’ yidizabioncpr

ani mal , w || 3@rogéle@ed &indyof esmaemﬂo isobite eith&S eﬂdﬁi@@NﬁpéégﬁE&ﬁs ep the

tein. Such f t whi ch
P oA o B ool S i RO gy
anot her ani mal t tispresdede skid onepithelialser wannd healing me& i gpneticand WO

98/ 23750 ol o hic or allelic variants are isolated by screening AP o 6092
-53- m.tar techni ques are used to generate induce nonocl onal
anti bodies to ei Fh ﬁéﬁu” fied antigen, preferably, purified antigen.
The antiseruk® or ant i BeBibasedd 9te€%@b§§m@@fﬁ‘§filw&ﬁ@é ods, pagferably

recogni ze denat usipg prergfidom oppbsite @idspef thiei cdding wquenb@ but flanking
i nmunosel ect ed, 9&(%}1&%’%8“{5& Eagﬁ‘ﬂe@@rd&%%t:l:%%%? ste VI, Cellul ar and

tissue distribut e oteln or ene
products are det er ni nédernatiyely, hybridizatien pyobesnars eles i PR an
anti body reagent GQcopterds osfd proids arealseleetedotle dmgeapongthfeom ki C

aci ds encodi Ki br | on E@a t used
to detect Dl\ag Bﬁﬁﬁhggi? afie m:smatclgiﬁcg% gﬁ?ﬁ Hi é? gc grﬁﬂagfﬁég
det er mi nati on of C?‘P@*—’é’ﬁéc@’-’ﬁ e lected to ANce ¢BRPRACPHA R°Pﬁt’é’§u%18ﬂhl| &
express hi gher obad:kgmaundl eatid.s Sufcessive Was]magssﬁ;s ave uStdh\to Lolieéch albpes of

techni ques are uggﬁt ti tate protein in a biological sanple,
including a l'iqu or t| oas re devel pped to
quantitate protein. e‘iz/ﬁ@eén%ny’éP]sated usmg ﬁﬁy“tﬂi’%@e agegt é?)&?%‘gﬂ e

expression i25a patdedpnsp uStaniderd expression cloning methods are applied including,
e.g., FACS staining of membrane associated expression product. The
antibodies are used to identify clones producing a recognized protein.
Alternatively, antibodies are used to purify a DVic-1 or DGWCC
chemokine, with protein sequencing and standard means to isolate a
30 gene encoding that protein.

Genomic sequence based methods will also allow for
identification of sequences naturally available, or otherwise, which

exhibit homology to the provided sequences.

35 1. Isolation of a primate counterpart for chemokine clone
- Similar methods are used as above to isolate an appropriate
primate chemokine gene from -another primate. Similar source
materials are used to isolate natural genes, including genetic,
polymorphic, allelic, or strain variants. Other species variants are also



The nouse DOGACC sequence has been detected in fetal nouse, 1

sequence from 14.5 days post conception, and 3 sequences from 19.5 days 20
post conception. Three sequences have cone from adult nouse, 1 each
fromliver whdspgapt @, and skin. Northern anal ysis shows stestes

. : W . :

IS much greater than that in brain, which is nuch greaterb?lﬁ k in

| ung. 25 1 X Mcrochenotaxis assays -51- The pro-m grat ory

activities of D%Gﬁt&!l‘ Qﬁnﬂr@n@ﬁﬁﬁ%seﬂltematweg %BeHéQ{ %&@é@hﬁ’a’&' Be
assays. See, e. Oeg E}ﬂ‘ﬂg’ &ﬁ &?285%0 ?ﬂa col
95: 966- 974. O hefA ¢ Hh §PREP; B so used.

See, e.g., Qidling-
Jarbrink, et al. (1995) Eur. J. Imrunol. 25:322-327, Koch, et al. (1994) J.

30  dinical 'nWSt'EaIa'h@ﬂ o% &?&En?%ﬁemél@ﬁe@[ﬁr&ny, et al. (1993)
| munol . 151: 7216- al so be %ssayed

for activity 3n heno e?]mropnate rogdent, source ﬁeé@??tﬁgdas él)éave, By rHF
Broxneyer. See Bbamsto, etet Similarrgethpds are utilizedito A$alate a spegies gmantn
95: 2886- 2895; anﬂ'aoli H @he Cleyal of(éll&ﬁfh)nt il tyggblly %mﬁéPQMr %3 deflP- S06.

They may be assay or angi ogeni |t| described, e.g., by
Streiter, et al. }Fﬂ%]ﬁ‘ € Ao 5"&’a|§%é: T”Z BHmaly spqjjence. arole
in infl amrat lon. See, e.g., Wakefiel d, et aI . (1996) J. Surgical Res,

64:26-31. 19 V.m@ﬁ{cﬁﬁgﬁﬁnal localization
PCT/ US97/ 21092

Bi ol ogi cal activiti es P&% 13&%"‘?1?1%. t?gttmck-translated Wléhbfoéﬁhyf é(ﬁ?a?
sensitive assay amd évbadt@d inssittestca fipabiconisentratien gf § ng/ul to metaphases -

cell's, neuronal goid Swdhobir@N Geidals, PheesmKiy Qndlés adﬂ%xé&eﬁﬂem s1tu assay

in |ncreasin do do e nse | tect

examl . a prAYPRARARES, (FISFD, 6 di?%@ﬁ i g fRbcribed by
Appropri at e Bl t Gabemresti ﬁlnﬂﬁ@ b&m@ﬁ@;&a klinnthatscha@meepmgs are  the
cells in varyi ngstamdnb&or@raﬁmyblsl withObith @@mmm usthae r(h@‘éoﬂﬁter stain) ti Me .

which will detect t&g;l &ffgl rtggﬁxo%milc de?xtlfxtcgﬁgﬁg Isma%1 (’st %Rilgg% ay or

effect of the ch®
attraction assaypt@a@%ws age capturedy b riofCD: camerd pnd W@Hlﬁeé an@!(@é e.g.
henat opoi eti c celdentifigitibnicf the appropriateopibalies chioentdsoasi issdetermined.

pol ynor phon% eai.ﬁ?ﬁiﬂ ?ionelloctﬁe Kandd, m?:hQOns for SI.FCII ﬁﬁ;llecaarl Sxf"ld ffex@ht NK

cells), neu neuro S, heurog
astrocytes, etc.locatien spayalsaprevide 1 °HQ§P8§éﬁ|tP(fﬂn Ts 15  which
differentiate to ot he'I‘h@édulméxyﬂl’ﬁm-Iths begntlocdlizetl e hlumanndhromosome

undi fferenti at ed?éﬁl | types. O her assays will be those which
have been denons fed with ot her chenoki nes. See, e.g., Schall and
Bacon (1994) Current Qpinion in I mmunol ogy 6:865-873; and Bacon and

Schal I ( 1996’35 1 n'V1. ArEtpregdiorerpyriffcatisf; charaeterizdtion1 09: 97- 109.

With an appropriate clone from above, the coding sequence is
inserted into an appropriate expression vector. This may be in a vector
specifically selected for a prokaryote, yeast, insect, or higher vertebrate,
e.g., mammalian expression system. Standard methods are applied to

30 produce the gene product, preferably as a soluble secreted molecule, but
will, in certain instances, also be made as an intracellular protein.
Intracellular proteins typically require cell lysis to recover the protein,
and insoluble inclusion bodies are a common starting material for
further purification.

35 With a clone encoding a DVic-1 or DGWCC chemokine,
recombinant production means are used, although natural forms may
be purified from appropriate sources. The protein product is purified by
standard methods of protein purification, in certain cases, e.g., coupled
with immunoaffinity methods. Immunoaffinity methods are used



XI. Structure activity relationship I nformation on the
criticality of particular residues is determ ned usi ng standard
procedures and anal ysis. Standard nutagenesis analysis 25 is perforned,
e. 0., by gQnsdspbisng nmany different variants at determ negdepmsorpide@si tions,
e.g., at the positions identified above, and eval uating gl ol ogi cal
activities of the variants. This may be peiZdornmed to the extent of

det erm ni ng posi éjitRss '@ﬂmmﬁhfs\feﬁ% débdribed Abote, draSd &bctiReshdy fo
positions to detgrw [rg} %ﬁg a‘i%%s \IQ/SS Qs&g%ebsr&gﬁstltut ed to either 30
a

retain, block, of 1O ogl Al ternatively,
anal ysi s of natural bly, cthe prafeimais semated into theomiediwms andl thext e

natural mutationgluble Efdﬁw is gouwlified rfofin the medipu dbi anéd»lublb’ﬂf&ﬁhsl of
variation a g c es
fromsel ecte | \g/ a‘flse(aana;ﬁ;e%S gbg‘% qh%ﬁlo%&dﬁégﬁ B hﬁﬁ( rfih
sequenci ng. Th| @‘RI'F#S}QE %ﬁ?ﬁﬁ%tﬂféna éﬁeﬁﬂpﬁ%@q @ﬁ material.poTypisaliyi thes

XI'1. -Screeni ng fasoRdid ipebteirtiy sslabilized from the inddGsiBR/bbHI& and refolded
PCT/ US97/ 21092

Agoni sts or ant ag%ﬁﬁs ?tangra (rad Ser tel'éondesd f%‘?nﬁ%atfor% m?%‘ofi%a%r%edSYEIBPS% ks
bi ol ogi cal acti vH¢sgrt beth abewmdi dat e conpounds, e.g., sequence variants of
natural DOMI§ chenpkiTiee p?l‘bduaB&ffyﬁfb fparifidation MietheWi deslribed | abdvieess

Qlei g; Pnatnlevg:‘?‘/écf Quo 17 o |ca g“at“?%hﬁral ké%ﬁ%gmg?ﬂ#a??% Pfgﬁ?l °

()

Receptor for chemefasis areapphe ,eg aming ecid agalysisqud P%?%eéﬁmgbe use‘d
as a specific bi THe ngsulting rbeéigeist stibjecitdnto f(S(DI $sedbidsdo ﬂﬁltcﬂhér by
taki ng advant ageg i § mﬁxﬂgf gqilﬁ% | body
woul d be used. A Ctljggéo ul_(h\eﬁr%ﬁ% t§ E ?gﬁga% escr

above, e.g. 1% uam@eh%shaﬁcteme rwws re9 epmlﬁf)évm %e,;sg,

substrate for pansihp ogetashrothatogiaphy and sintilapi teeliniqhesyolUmierstandipigoof i s a
seven tr ansrrerrbr&%e ﬂx%?x?ﬂbgfaphm prperties wﬂirwadbfd‘ S g%ggeoﬁ* tdef@fené 9. -

chenoki ne, is use O Scre expression 1 brary roma cell
line which expreE‘éE cafiof} mRf ads partner, i.e. receptor. Standard
stai ning techni ques dPredicsied dfcglyledsylationrsites may besoratlej ey, as eéparkest iror
surface exprgssefiah&ael of, (1995) B¥PEESSINg transformed cells
are screened by pannlng Screenlng of I ntracellular expression is
performed by various staining or inmunofl|luorescence 20 procedures. See
al so McMahan, et VEHL.. RrepamtioavEGntibodieszgainsp eldamokines St andar d

Ca[err] flux protocolw;tSBNA o8- exptésiddgidbr fYoteth pr()ﬁqéea (d@9%s above and

New Yor k, N, capigls, SR Rt 14 Cﬁ*oilwcae&ﬁ?“&e? oPolyclonal anfsciim 15 '

25 raised, in some cases, using non-purified antigen, though the resulting
serum will exhibit higher background levels. Preferably, the antigen is
purified using standard protein purification techniques, including, e.g.,
affinity chromatography using polyclonal serum indicated above.
Presence of specific antibodies is detected using defined synthetic peptide

30 fragments.

Polyclonal serum is raised against a purified antigen, purified as
indicated above, or using, e.g., a plurality of, synthetic peptides. A series
of overlapping synthetic peptides which encompass all of the full length
sequence, if presented to an animal, will produce serum recognizing

35 most linear epitopes on the protein. Such an antiserum is used to
affinity purify protein, which is, in turn, used to introduce intact full
length protein into another animal to produce another antiserum
preparation.




DGANCC. 25 For exanple, on day 0, precoat 2-chanber pernmanox slides

wth 1 m per chanber of fibronectin, 10 ng/m in PBS, for 30 mn at
room tenperature. Rinse once with PBS. Then plate COS cells at 2-3 X
10[err] wo og/594 S per chanber in 1. 5 m of growth nedigydsofibat € :
over ni ght at § C. 30 ggy 1 for each sarr{)l{ e, prepare 0.5
m of a solution of 66 nmg/ M DEAE- dextran, 66 nmM chl oroqui ne, and 4
ng DNA in serum Sirhilee teillhiqles aractsekto germa;iiet irviuaeo moralclorsal

prepared, e.g., ty;,rlrg g,% 1?1’?@? )/
dilution, and a QI—mBHHﬁQ to either u Qﬁe& ns Q(Frl' ﬂﬁy um C}lglgﬁ WE

the DNA sol uti onq‘i‘%dan%%?ru%(?ﬁb%ﬁ %hﬁ? TRY 37¢98n3e eatlﬁﬁrﬁ)‘i?éelf‘h@rn‘é‘wum and
add 0.5 m 10% DivE€dgnize dematDiyEdf cant2gén.ni n. TiRenpreparatioveshmoycebei t h

DMVE. Add 1.5 g gieeltdh oFgl c%i]ﬂﬂé@%@%ie@ gyerni ght.
On day 2, changentn unr%f |eum On days i t he l(gel | s are fixed and

stained. Rinse the cells twice with Hank's Buffered Saline Sol ution

WO 98/ 23750 VIIL. Cellular and: tissue dlstnbutlon PCT/ USQ7/ 21092
- 56- (HBSS) anﬁbl;ttmuhan %‘i‘orﬁ@ @ gfodli%l?ﬂ{egaéteﬁﬁﬁea% > mn.
Wash 3X with HBSS. ljde e sto at -80[err Sr al |
liquidis upg}a)e@anu Fstachemis, Hath ap, antibody, eagsht cﬂﬁsP‘éﬁ‘&‘

perforned asio abové,obt dws schmning3 36t sa.mlmcmcﬁdh Eirodingh ti chietmokind,. 1 M
N er7)for 20 Heligah boron aiuast et LRSI o0
T Vash RSSPRES (NEBE RSB B WS GeFSIBRUON (o4 1B SRARIBE ¢ ot
anti body for 30 cell typesiwithixic Slemdv}anhl&xpdgss bigher ofcteower denels mfuse
anti body, at 1/ 2Qfessage or mAUtAﬂ'ibo%n hRigUbaAhR ARFuBH %i‘xihtltﬁ’fe Ehrdtein EL| SA

sol ution, VEcto hoy sgr adi_s er oxli e solution, and
prei ncubat e 2%r 101%3"’"‘5 S?Jg'é’le’e Ofud?nﬁr Sptl]'&gugoloﬁt Rejthe:Y faJngei n) and
1 drop sol ution Bn(:mnmassﬁ)ysrﬁee developed zogumnmmapormm RiCShanalysis twi ce

W th HBSS/ saponi 'i’nayﬁgéiuéél:to evaluate'éﬁBré@ibﬂthrheﬁ% pugpat e for 30 min.
Wash cells twice w'th B

d h _cl
cells. Then add Vecto Edusecp QW%@E&%@%}% |b8e1g5ﬂ§¥)‘e{&owm’g1‘a§5n§‘&%8 . Use
2 drops of buff eseqianse from 14.5 days post cygeption ap wggemesrfmmﬂ?@[chw] per
5 m of glasggdi Eosi k&cte bR Three sequeReéschaid abm@mvxeaaharmeﬁseancha&hnse

e 10 Rt S, e, NGB B %glsa%{gﬁef 20

Crystal Munt an
Eval uate positivis mughngregtesithandhat imbrainoyhichsisviengh gueaten thary that in

i sol ation of singhgggenes responsible for the binding.

Al ternatively, chenokine reagents are used to affinity purify or

sort out cells ex ressm a receptor. See, e.g., Sanbrook, et al. or
Ausubel , et 8&b. 5 Microchemolgids #8AYSt r at egy is to screen for a menbrane
bound receptor by The pro-migratory activities of DGWCC chemokine are assessed

in microchemotaxis assays. See, e.g., Bacon, et al. (1988) Br. |. Pharmacol.
95:966-974. Other trafficking assays are also used. See, e.g., Quidling-
Jarbrink, et al. (1995) Eur. . Immunol. 25:322-327; Koch, et al. (1994) L.
30 (Clinical Investigation 93:921-928; and Antony, et al. (1993} I._Immunol.
151:7216-7223.
Chemokines may also be assayed for activity in hemopoietic
assays as described, e.g., by H. Broxmeyer. See Bellido, et al. (1995) L.
Clinical Investigation 95:2886-2895; and Jilka, et al. (1995) Exptl
35 Hematology 23:500-506. They may be assayed for angiogenic activities as
described, e.g., by Streiter, et al. (1992) Am. ]. Pathol. 141:1279-1284. Or for
a role in inflammation. See, e.g., Wakefield, et al. (1996) ]. Surgical Res,
64:26-31.



panni ng. The receptor cDNA is constructed as descri bed above. The

| i gand can be immobilized and used to inmobilize expressing cells.

| mobi | i zati on nmay be achi eved by use of appropriate anti bodi es which
recogni ze, Wodsnsré FLAG sequence of a chenokine fusion cqgigseiie0f by - 30
use of antibodies raised against the firsg, antibodies. Recursive cycles of
sel ection and anplification lead to enrichnent of appropriate clones

and event ual i soXat i dioligicateetitities, eliractasd imdiodcbnes. Phage

expression libraries £aghhe aﬁﬁrs@ﬁﬁﬁde %agfi@é@i‘dté@as descnbed'g"QWé)Eq ale | abel

techni ques, e.g., anti-FLAG antl C%%é?ﬂ?@% ‘M?g” gtﬂeel [ ng

of appropriate clFypyEae ce neurorja \;.:e l?'
The anti body desassapdd inoeasings dosesdta eed ifeatddsy resporeesisodetefted. For

Dvic-1  or  [BOMEarhple, i\ hOPPolifetftitt assay, MALGYS plhtdd out 1n X@g
98/ 23750 4%9 1092

-57- | mmABRFRTRIA e eedinm i Previdedswd SB%F‘WE“@’ s addedhionan,

et al. ( ethe. gells1@87aryiinge amountsl Remevthcie mbni%b&dotmethpemxyl eéattelle
Press, %@bwamh%n detecP either 2 dirett Effé&f&{ B BT ok &6 RfiRLy are

i ncorporated hereg t% £ to the same extenf as if each

I ndi vi dual publ |%f]£?q (5’% ‘Fcﬁ €application was specifically and

i ndi vi dual | y10 ndi cat eslt¢matieelynenmptivaticrdadsyy or attracticsf asseyide used.i .
entirety for ally o%?fa? -cell type is selectedW‘Q’ 'Héﬂ{aftb &Teh@”&lﬁ”‘iinyﬁﬁi@t I ons
of th|5|nvent|o e made Wllt rt| gfro l;l t and
scope, as Wil %fﬁﬁﬁgﬁgﬂs fgw ?ﬂé‘é‘éﬂ olymo ar LRI g]Pf YIT‘R E‘Jpem fic
enbodi nent s desc(r'll' baedl, hBr eel, are NIKf celds), neural deflswiyewrfonsx ampireglinl y, and
the invention i Solﬁébci&\dlrb@té@%s%cﬁeby efcl)€ or stem cellS 8%.,OprogeRitgPeamded
claims, al O gn th dli’g’érentla%e\deogé)/tlzeq%'sﬁalypes, e g gut cryI¥¥h cglli's ancf|

clains are

PCT/ US97/ 21092 undlfferenhated cell types. -58-
SEQUENCE LI STI NG Other assays will be those which have been demonstrated with
other chemokines. See, e.g., Schall and. Bacon (1994) Current Opinion in

Immunology 6:865-873; and Bacon and Schall (1996) Int. Arch. Allergy &
.20 Immunol. 109:97-109.

XI.  Structure activity relationship

Information on the criticality of particular residues is determined

using standard procedures and analysis. Standard mutagenesis analysis
25 is performed, e.g., by generating many different variants at determined

positions, e.g., at the positions identified above, and evaluating

biological activities.of the variants. This may be performed to the extent

of determining positions which modify activity, or to focus on specific

positions to determine the residues which can be substituted to either
30 retain, block, or modulate biological activity.

Alternatively, analysis of natural variants can indicate what
positions tolerate natural mutations. This may result from
populational analysis of variation among individuals, or across strains
or species. Samples from selected individuals are analyzed, e.g., by PCR

35 analysis and sequencing. This allows evaluation of population
polymorphisms.

XII. Screening for agonists/antagonists



(i)
(B)
(D
(F)
(i

APPLI CANT: 5 (A) NAME: Schering Corporation

STREET: 2000 Galloping H |l Road (O CATY;, Kenilworth

STATE: New Jersey (E) COUNTRY: USA 10

POSTAL g hiss7447033- 0530 (G TELEPHOY 298- 5056
1) TITLE OF I NVENTI ON: Manmal i an Chenoki nes 15 ETN%M%E

NUMBER OF SEQUENCES: 12 (i%BP-COVPUTER READABLE FORM

(A)
(O

M crosoft Wrd 5.
APPLI CATI O NUNBRRiral DGWCC chemok 7%?&5@9%%_

(A)
(A)

MEDI UM TYPE: Fl opagoniistskor délagonists are screer(ed) foC@MPltSF E&Rindyqel ar Black nt osh

OPERATI NG SYf| %\émﬂ%hmt?sr’fh% c]andxdate com ounds %&V Twﬁ@%ts of
gcA\; Agchvmes

APPLI CATI ON AilteBkdtivelin &ﬂhp@ﬁn@@!ﬁre screened, alone or in BymbindtN@As DT E:

27- NOV- 1996 BOd%termme effects on bdld E’ﬁl agavﬁyPLl CATI ON DATA:

APPLI CATI ON NUMBER: US 08/761,0 (B) FILI NG DATE:

05- DEC- 1996 35 (vi) PRI O? APPLI CATI ON DATA: (A
APPLI -CATI ON NUVBEHI. USlatiorxafka Regeptor for chemokine (B) FILING DATE:

SEQUENCE CLARACTER STH A 1o %Wmmﬁ @“ﬁd ;3 speciic binchig
(B) TYPE: nucl ei cTa8eBt to identify its bindin £ a@{ pge of 4ids

(D)

TOPOLOGYL0 | i spmewificity of binding, muck( llke am/ﬁhﬁﬂiﬂng'ﬁ‘uREbeaﬁb& A birflifg

(i x) FEATURE: reagent is either latefdd MAVEEdERbed Cibove, e.g., fluorescence ot B)
LOCATI ON: 56. . 436

otherwise, or immobilized to a substrate for panning methods. The
typical chemokine receptor is a seven transmembrane receptor.
The binding composition, e.g., chemokine, is used to screen an

15 expression library made from a cell line which expresses a binding
partiner, ie. receptor. Standard staining techniques are used to detect or
sort intracellular or surface expressed receptor, or surface expressing
transformed cells are screened by panning. Screening of intracellular

- expression is performed by various staining or immunofluorescence

20 procedures. See also McMahan, et al. (1991) EMBO J. 10:2821-2832.

Standard Ca*+ flux protocols, see, e.g., Coligan, et al. (eds.)(1992
and periodic supplements) Current Protocols in Immunol.
Greene/Wiley, New York, NY, can be used to identify a receptor for
DGWCC.

25 For example, on day 0, precoat 2-chamber permanox slides with 1
ml per chamber of fibronectin, 10 ng/ml in PBS, for 30 min at room
temperature. Rinse once with PBS. Then plate COS cells at 2-3 x 105
cells per chamber in 1.5 ml of growth media. Incubate overnight at 37°
C :

30 On day 1 for each sample, prepare 0.5 ml of a solution of 66
mg/ml DEAE-dextran, 66 mM chioroquine, and 4 mg DNA in serum
free DME. For each set, a positive control is prepared, e.g., of human
DGWCC chemokine ¢cDNA at 1 and 1/200 dilution, and a negative
mock. Rinse cells with serum free DME. Add the DNA solution and

35 incubate 5 hr at 37° C. Remove the medium and add 0.5 ml 10% DMSO
in DME for 2.5 min. Remove and wash once with DME. Add 1.5 ml
growth medium and incubate overnight.

On day 2, change the medium, On days 3 or 4, the cells are fixed
and stained. Rinse the cells twice with Hank's Buffered Saline Solution



(i x) FEATURE: 55 (A) NAME/ KEY: mat _peptide

(B) LOCATI ON: 122. A36 -WD 98/ 23750

PCT/ US97/ 21092 - 59-

(i x) FEATURE: (A) NAME/ KEY: m sc_featur

(B) LOCATI Joma (D) OTHER | NFORVAT1ON POt QL1092
"nucl eoti des 565 and 581 age&d-gnated C, nmay be A or C

(ix) FEATURE:  (HBSS) and fix in 4% ﬁ&f&%&@ﬁé@? atdskFor 5 Hdin. Wash
(B) LOCATI ON; 712 OTHER | N

. ..(D | JON_/n = L4
“nucl eoti de 712 d&sWifhaBgS. The stidds 211ay bes %‘g 3O gc\l,aftﬁ 8&?‘%‘4‘1 is 45
(xi) SEQUENCE DEsgmbvad.ONForSEerh Rha@ber, 0.5 ml incAiBBiasT@@A performed as

ACAGCCTCACTTGI GT f¢Hot¥s] CAGICHBISH: 32 ml/mi of 38V NaN3 for 20
Mt 20

GOC TTG GCTGTETCRARCKETA 21g faen washed with @ﬁ%&%ﬁ% SFeRIARRET A
Leu Ala Val Cys ghemgkine/antibody complex2® cells-agl incuba® fo2530 min. W@ GCCTCA
ﬁAQGEgATégTFFgAI ?@}E@@ﬁﬁg it Gf opriate, a%d"fi?st@iﬁibgéjé 69 A a 10
3 0 GITTCA CATCRIATTAGGACIRIARINY. (1 KAHREANETRAREATRSIENGy, 2534200

Val Ser His His GilatiSesawd incwbgtd far 0cmitG Frepage VAISAsoluion, @gs, Vector

L5 ancr 29455 45C MRS, AR, S ST S,
val |le Leu Use, e.g., @cﬂop of ggiuﬁon Agéavigin) agdq Xrop %lt%lon é‘s(giolﬁnaJ per

' 2.5 ml HBSS/saponin. Wash cells twice with HBSS/saponin. Add ABC
HRP solution and incubate for 30 min. Wash cells twice with HBSS,
second wash for 2 min, which closes cells. Then add Vector

15 diaminobenzoic acid (DAB) for 5 to 10 min. Use 2 drops of buffer plus 4
drops DAB plus 2 drops of HpO5 per 5 ml of glass distilled water.
Carefully remove chamber and rinse slide in water. Air dry for a few
minutes, then add 1 drop of Crystal Mount and a cover slip. Bake for 5
min at 85-90° C. '

20 Evaluate positive staining of pools and progressively subclone to
isolation of single genes responsible for the binding. '

Alternatively, chemokine reagents are used to affinity purify or
sort out cells expressing a receptor. See, e.g., Sambrook, et al. or
Ausubel, et al.

25 Another strategy is to screen for a membrane bound receptor by
panning. The receptor ¢DNA is constructed as described above. The
ligand can be immobilized and used to immobilize expressing cells.
Immobilization may be achieved by use of appropriate antibodies which
recognize, e.g., a FLAG sequence of a chemokine fusion construct, or by

30 use of antibodies raised against the first antibodies. Recursive cycles of

' selection and amplification lead to enrichment of appropriate clones
and eventual isolation of receptor expressing clones.
Phage expression libraries can be screened by chemokine.
Appropriate label techniques, e.g., anti-FLAG antibodies, will allow
35 specific labeling of appropriate clones.

XIV. Immunohistochemical localization _
The antibody described above is used to identify expression of
DVic-1 or DGWCC in various tissues. Methods for



CAT GIC AAG CCC AGA AGA ATC TGI GIC AGC CCG CAC AAC CAT ACT GIT 298

Hs Val Lys Arg Arg Arg Ile Cys Val Ser Pro H's Asn H's Thr Val 40 45
50 55 AAG CAG TGG ATG AAA GIG CAA CCT GCC AAG AAA AAT GGT AAA
GGA AAT 34Quossazso Lys G n Trp Met Lys Val G n Ala Al a Lygspbyanfep Ay Lys
dy Asn 60 65 70 25 45 GIT TGC CAC AGG AAG AAA
CAC CAT GGC AAG AGG AAC AGT AAC AGG GCA 397- Val Cys His Arg Lys Lys

Hs Hs Gy Lys ﬁﬁﬁtﬁ@hlﬁ@éhe‘fﬁi&aﬁé&nﬁgghare descnbed e. .,Sth Sheeltan, et al90
( ALA T ]

50 CATCAG CGG g
Hs Gn @y Lys Gﬁ“)‘éﬁ Battelle %@35395

h b v e P
100 105 Colhumlewe K3 ECT ACAGATAAAT CTACAGAGAC AATTCCTCAA GTGGACTTGG
55 CCATGATTGG 496 TTGTGCCGCA TACTGATGAA ACTACTGATG TCVGCTGGTC

;CT / Ugg?‘/cglgégcAGA‘AGCAn referenc®8 ited herein arggcg%oggtzaé%erein tz;%bgference to

TAAATCTCCA AGAATHEGERmMe prtent &5 dE eadin iivdixifpal mb@qmmr R@@@T@Reéﬂation

616 - ATCAGE AT BRGC %ggﬁ@@
AACTCTTCAG efg e in its entif ;TT{}Q"E% %E CCTCCT ACCTCCTGAC TCAGRCCCAT
GTAATCATTA AAc:Tcr 73 3 "ON FOR SEQ | D NO. 2:

(i) SEQUENCE cmmaéﬂﬁ&ﬂ@lﬁcaﬁms and variations of thisTimvention gan ke rardels

(B) TYPE: amgo tdthout departing from) its @R ‘scope) @8 will be apparent 1o thpse

MOLECULE TYPE: pughh B the art. The sp%é!f‘gfﬁ%%ﬁhl s Festribled Herbin ark QefeRed V2
by way of example only, and the invention is to be limited only by the
terms of the appended claims, along with the full scope of equivalents to
which such claims are entitled.




20 Mt Gn G@n Arg Ay Leu Ala Ile Val Ala Leu Ala Val Cys Ala Al a
-22 -20 -15 -10 Leu Hs Ala Ser u Alalle Leu Pro lle
Ala Ser Ser Cys Cys Thr 25 -5 1 5 10 G u Val
Ser H| s Hi svd;mggr Arg Arg Leu Leu Gu Arg Val Asn Met pcrusez21092 15
20 25 30 Cys Arg Ile dn Arg Ala Asp Ay Asp Cys Asp Leu Ala Al a
Val Ile 30 35 40-58~ Leu H's Val Lys Arg Arg
Arg Ile Cys Val Ser Pro H s Asn H s BEQUENCE LISTING5 50 55 35
Val Lys An Trp Met Lys Val G n Ala Ala Lys Lys Asn Ay Lys Gy 60
65 70 Asn Val Cys His Arg Lys Lys Hs Hs Ay Lys Arg Asn Ser
Asn Arg 40 75 (i) APPRICANT: 85 90 Ala Hs An Ay Lys
Hs Gu Thr Br dy H s{AlyNAME: SthesingEprporation 95 100 105
45  (2) | NFORMATI ON Fo{:g)s By oping Hill Road () - SEQUENCE

CHARACTERI STI CS: )

RE

H: 496 base pairs (B)

TYPE nucleic acid 50 (&) Sor NDEDNESS: si ngl e (D)
TOPOLOGY: | iqpar (F) POSTA Cé,gg, fosapYPE: cDNA 55

98/ 23750 (G) TELEPHONE: (908) 298-5056 PCT/ US97/ 21092

-61- (xi) SEQUENCE DESCRI PTION: SEQ I D NO 3:

TCCTGATCGAACAGCCTCACTTGINTTGCT GTCAGT GCCAGT AGGGCAGGCAGGAATGCA
(ii) TITLE OF INVENTION: Mammalian Chemokines
15

(iii) NUMBER OF SEQUENCES: 12

{iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
20 (B) COMPUTER: Apple Macintosh
(C) OPERATING SYSTEM: Macintosh 7.1
(D) SOFTWARE: Microsoft Word 5.1a

{v) CURRENT APPLICATION DATA:
25 APPLICATION NUMBER:

(vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 60/031,805
(B) FILING DATE: 27-NOV-199

30
(vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 08/761,071
(B) FILING DATE: 05-DEC-1996
35 (vi) PRIOR APPLICATION DATA:

(A) APPLICATION NUMBER: US xx/xxx,%0¢
(B) FILING DATE: 24-OCT-1997

40  (2) INFORMATION FOR SEQ ID NO:1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 731 base pairs
(B) TYPE: nucleic acid
- (C) STRANDEDNESS: single
45 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

50 (ix) FEATURE:
(A) NAME/KEY: CDS
{B) LOCATION: 56..436

(ix) FEATURE:
55 (A) NAME/KEY: mat_peptide
(B) LOCATION: 122,436



5 60 GCAGAGAGGA CTCGCCATCG TGGCCTTGAN TGTCTGIGCG GCCCTACATG

CCTCAAAAGC

120 10 CATACTTCCC ATTGCCTCCA GCFGITGCAC GGAGGITTCA

CATCATATI T CCAGAAGECT 180

CCT GGGAAAGH ! $ahAsb:

TGTGTCGCATCCAGAGAGCT GATGGGGATTGTNACT TGRET ooz 240 15

CTGTCATCCT TCATGICAAG CGCAGAAGAA TCTGTNTCAG CCCGNACAAC CATACTGTTA 300
AGCAGTGGNT GAAAGTGCAA GTTGCCAGGA AAAATGGTAA AGGAAATTTT 20 TTCCACAGGG 360
NGGAAACACCCT GGGNAAGGGGANCCGT TACCAGGGNACT TRINGGGGAAA NGGGAAANTT 420

25  NGGGCNTNAAAAATCCCT &) BRAGIIRIENT TTAAGGT AAATTTNNNGGGA AATTTTCCNA 480
GGGGNTTTTG NCATTT (A) NAMEJFEY: miggdeatyre) | NORNATl ON FOR SEQ I D NQO 4:

SEQUENCE RACTERI TION: 555 A) LENGTH: b
T ac.;@?%‘%x e iR bREE P e

TODO_QSY: I i near

signafed Cym E TYPE. cDNA 40 (xi)

SEQUENCE DESCRI PTI ON: SE@ehBUR® 4: 45 GGCACGAGCTTTGGCAGCTTCTTCACGTCG
GTCCTCTCCG CGOGCGGTAG CAMPREMBZREY: misc_fedbifle CGGCCTTAAA GAAGCCTCCT

CACCAGCCATACIOT CCCATT GCCIWHOISB‘MACGGA 120 50
GGTTTCACATCATATTTCCAGAAGE T ~ A
GAGCTGATG GGATTTGACTCWM@@'T@ TGTCAAGCGC AGAAGAATCT 55 240

15

20

25

30

35

40

45

50

55

180

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

GGCTGATCGA ACAGCCTCAC TTGTGTTGCT GTCAGTGCCA GTAGGGCAGG CAGGA ATG
58

Met

22

CAG CAG AGA GGA CTCGCC ATC GTG GCC TIGGCT GTCTGTGCGGCCCTA 106
GIn GIn Arg Gly Leu Ala Ile Val Ala Leu Ala Val Cys Ala Ala Leu
20 -15 -10

CAT GCCTCA GAAGCCATACITCCCATTGCCTCCAGCTGT TGCACGGAG 154
His Ala Ser Glu Ala Ile Leu Pro He Ala Ser Ser Cys Cys Thr Glu
5 1 5 10

GTIT TCA CAT CAT ATT TCC AGA AGG CTC CTG GAAAGA GTG AATATGTGT 202
Val Ser His His Ile Ser Arg Arg Leu Leu Glu Arg Val Asn Met Cys
15 2 25

CGC ATCCAG AGA GCT GAT GGG GAT TGT GACTTG GCTGCT GTCATCCIT 250
Arg Ile GIn Arg Ala Asp Gly Asp Cys Asp Leu Ala Ala Val Ile Leu
30 35 40 :

CAT GTC AAG CGC AGA AGA ATCTGT GTC AGCCCG CACAACCATACTGIT 298
His Val Lys Arg Arg Arg Ile Cys Val Ser Pro His Asn His Thr Val
45 50 55

AAG CAGTGG ATG.AAA GTG CAA GCT GCC AAG AAA AATGGT AAAGGAAAT 346
Lys Gln Trp Met Lys Val GIn Ala Ala Lys Lys Asn Gly Lys Gly Asn -
60 .65 (Y 7B

GTIT TGC CAC AGG AAG AAACACCATGGC AAGAGG AACAGTAACAGGGCA 394
Val Cys His Arg Lys Lys His His Gly Lys Arg Asn Ser Asn Arg Ala
80 85 0

CAT CAG GGG AAA CAC GAA ACA TACGGC CAT AAA ACTCCTTAT 436
His GIn Gly Lys His Glu Thr Tyr Gly His Lys Thr Pro Tyr
95 100 105

TAGAGAGTCT ACAGATAAAT CTACAGAGAC AATTCCTCAA GTGGACTTGG
CCATGATIGG 496

TIGTCCTGCA TACTGATGAA ACTACTGATG TCVGCTGGTC TGAAAGGACC TACCAGAAGC
556



GTGTTCAGCCCGCACAACCATACT GTTGAAGCAGT GGATGAAAGT GCAAG CTGCCAAGAA 300

WO 98/ 23750 PCT/ US97/ 21092
- 62- AAATGGTAAA GGAAATGTTT GCCACAGGAA GAAACACCNG GCAAGAGGAA
CATTAACAGG NACTTCCAGG GGAAACACGA AACTNACGGG

CCTTATTTAG VoI, 3 OAC 420 NCTACC ooncaTrae oA

445 (2) | NFORMATI ON FOR SEQ I D NQ =10 (i) SEQUENCE
CHARACTERI STI CS: TAAATCTCCA Amwcmmm (TABEGATIQ SATCTCCCTT ACCCTGABLA
TYPE: nucl ei c actt® (C) STRANDEDNESS: single 15 (D)
TOPOLOGY: | i near IVL']_ECULE TYPE: cDNA 2 0 i x) _FEATURE:
(A) NA,VE/ KEY TCAGTGGCCCXAQ. ERITCE CTIGEGAGAAC ccmccqc&m

25 NrA TéEY rrat peptlde (B) LOCATION: 73..336

(xi) SEQUENCE DE cr%ﬁc*rmeccccﬂ%‘iﬁﬁr%
CCCCCAACCTTCTGCA CTCTG CGTGCTG TCATT( Met Lys Cf?/ Pro Pro
Thr Phe Cys SerlLeu Leu Leu Leu Ser Leu Leu -24 - 20 =15 -10
3 5 CIG ACC1CCARRIFAXMABON FERSBROA NO2 CTA CTG CCA CCC AGC ACT GCC 96

Leu Ser Pro Asp Pro Thr Ala Ala Phe Leu Leu Pro Pro Ser Thr Al a
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 127 amino acids
(B) TYPE: amino acid
15 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

20
Met GIn GIn Arg Gly Leu Ala Ile Val Ala Leu Ala Val Cys Ala Ala
2 20 15 -10
Leu His Ala Ser Glu Ala Tle Leu Pro Tle Ala Ser Ser Cys Cys Thr
25 5 1 5 10

Glu Val Ser His His Ile Ser Arg Arg Leu Leu Glu Arg Val Asn Met
15 20 .3

30 Cys Arglle Gin Arg Ala Asp Gly Asp Cys Asp Leu Ala Ala Val Ile
30 35 40

Leu His Val Lys Arg Arg Arg Ile Cys Val Ser Pro His Asn His Thr
50 55

45
35
Val Lys GIn Trp Met Lys Val Gln Ala Ala Lys Lys Asn Gly Lys Gly
60 65 70
Asn Val Cys His Arg Lys Lys His His Gly Lys Arg Asn Ser Asn Arg
40 80 8 90

Ala His GIn Gly Lys His Glu Thr Tyr Gly His Lys Thr Pro Tyr
9% 100 105

45 (2) INFORMATION FOR SEQ ID NO:3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 496 base pairs
(B) TYPE: nucleic acid
50 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(i) MOLECULE TYPE: cDNA

55



-5 1 5 TGC TGI' ACT CAG CTC TAC CGA AAG CCA CTC TCA GAC AAG
CTA CTG AGG 144 40 Cys Cys Thr @ n Leu Tyr Arg Lys Pro Leu Ser Asp Lys

Leu Leu Arg 10 15 20 AAGGTCATCCAGGT G
GAACT GCAGCH e #8h6¥6CCG GACTGTCACCTC 192 Lys Val | perfghoiniar G u Leu
An Ju Ala Asp Ay Asp Cys His Leu 45 25 30 35 40

CAG GCTTTCGIG CTT CAC CTG GCT CAA CGC AGC_AJC TGC ATC CAC CCC 240

G@n Ala Phe Val Leu Hs Leu Ala A n Arg Ser Ile Cys Ile H's Pro

45 50 55 (si)SEQUENCE QESGREADNCEQABNO3TG TCA CAG TGG TTT GAG CAC CAA
GAG AGA AAG CTC 288 Gn Asn Pro Ser Leu Ser A n Trp Phe Au Hs Gn

CCCAAGCGAATTTI GGBATGCA AGGAAAATGGGC 336 Hs Ay Thr Leu Pro Lys Leu

éstAPhe a ﬁg’g&&%ﬂ%ﬁh&@éﬁd& TGGCCTTGGN ﬁ@rgléczc@@cccrmﬁ%v\gcg%

PCT/ US97/ 21092 : - -63-

(2) 1 NFORVATION EARACGHAQOCIATNGCOTCCA GCTGITGCAC GGAGGTTIERUANCAT IHARRSATARGSTT CS:
(A) LENGTH: 112 288 no aci ds (B) TYPE: am no acid

(D TOPOLOGY: |inear 10 1) MOLECULE TYPE:. protein

(xi) SEQUENCE DESERFEE AGESMITATRAGECGCATCC AGAGA PGSCEATIGINAMTBIGGTTG
Phe Cys Ser i.gu B®u Leu Leu Ser Leu Leu 15 -24 - 20 -15 -10

CTGTCATCCT TCATGTCAAG CGCAGAAGAA TCTGTNTCAG CCCGNACAAC
CATACTGTITA 300

AGCAGTGGNT GAAAGTGCAA GTTGCCAGGA AAAATGGTAA AGGAAATTTT
20 TICCACAGGG 360

NGGAAACACC CTGGGNAAGG GGANCCGTTA CCAGGGNACT TNNGGGGAAA
NGGGAAANIT 420

25 NGGGCNTNAA AAATCCCTIT TNNGGGGNTT TAAGGTAAAT TTINNNGGGA
AATTTICCNA 480

GGGGNTTIGG NCATIT 296
30 (2) INFORMATION FOR SEQ ID NO:4:
(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 445 base pairs

(B) TYPE: nucleic acid
35 (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(i) MOLECULE TYPE: cDNA

40

(i) SEQUENCE DESCRIPTION: SEQ ID NO:4:

45 GGCACGAGCT TTGGCAGCTT CTTCACGTCOG GTCCTCTCCG CGCGCGGTAG GAACCGTCCA
60

CGGCCTTAAA GAAGCCTCCT CACCAGCCAT ACTTCCCATT GCCTCCAGCT GTTGCACGGA
120

50
GGTTTCACAT CATATTTCCA GAAGGCTCCT GCNAAAGAGT GAATATGTGT CGCATCCAGA
180 :
GAGCTGATGG GGATTGTGAC TIGGCTGCTG TCATCCTTCA TGTCAAGOGC AGAAGAATET
5 240

GIGTTCAGCC CGCACAACCA TACTGTTGAA GCAGTGGATG AAAGTGCAAG
CTGCCAAGAA 300



Leu Ser Pro Asp Pro Thr Ala Ala Phe Leu Leu Pro Pro Ser Thr Al a

-5 1 5 20 Cys Cys Thr @ n Leu TyrArg Lys Pro Leu Ser Asp
Lys Leu Leu Arg 10 15 20 Lys Val Ile Gn
Val G u Lewvddgnstdou Ala Asp Gy Asp Cys His Leu PEPUs9721002 30 :
35 40 25 A n Ala Phe Val Leu H's Leu Ala dn Arg Ser Ile
Cys Ile His Pro 45 582~ 55 A n Asn Pro Ser
Leu Ser G n Trp RRSTEHTAAA GGAAATETT GEACACAFSAA SHAACROCNG GCAAGABBAA 65
70 Hi sCmAmGQeaQDPro Lys Leu Asn Phe Gy Met Leu Arg Lys Met
% Serreopaamsiadisppminncsmiassiits SETIRL O, 7O 520
I D NO 7: (A
LENGTH: 433 éaseA%Wii(ﬁ@G (B) TYPE: nucleic acid (0
STRANDEDNESS: TOPOLOGY: |ipear (ii)
MOLECULE TYPE: cwcrﬁ‘gcccc‘&mmc I X) FEATURE: 48 (A

NAVE/ KEY: CDS  (2) INFORMATION EBR sSEQBANGSN 23..382 50 (ix)
FEATURE: 10 (A) NAME/ KEY: mat peptlde (B)

LOCATI ON:  98. . 382 (i) SEQUENCE UBARACIBRISICS:

PCT/ US97/ 21092 (A) LENGTH: 362 base pairs - 64-

(xi) SEQJENCE DESCR(@’%%@% 2N 7

(D) TOPOLOGY: linear

(i) MOLECULE TYPE: cDNA

20 (ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 1..336

(ix) FEATURE:
25 (A) NAME/KEY: mat_peptide
(B) LOCATION: 73..336

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:
30 :
ATG AAG GGG CCCCCAACCTICTGCAGCCICCIGCTGCIGTCATIGCTC 48
Met Lys Gly Pro Pro Thr Phe Cys Ser Leu Leu Leu Leu Ser Leu Leu
24 20 -15 -10

35 CTGAGCCCAGACCCTACAGCAGCATICCTACIGCCACCCAGCACTGCC 9%
Leu Ser Pro Asp Pro Thr Ala Ala Phe Leu Leu Pro Pro Ser Thr Ala
5 1 5

TGC TGT ACT CAG CTC TAC CGA AAG CCA CTC TCA GACAAG CTACTGAGG 144
40  CysCys Thr Gln Leu Tyr Arg Lys Pro Leu Ser Asp Lys Leu Leu Arg
10 15 20

AAG GTC ATCCAG GTG GAA CTG CAGGAGGCTGACGGG GACTGTCACCIC 192
Lys Val lle GIn Val Glu Leu GIn Glu Ala Asp Gly Asp Cys His Leu
435 B 30 35 40

CAG GCT TTCGTG CTT CACCTG GCT CAA CGC AGCATCTGC ATCCACCCC 240
GIn Ala Phe Val Leu His Leu Ala GIn Axg Ser Ile Cys Ile His Pro
45 50 5
50
CAG AACCCC AGC CTG TCA CAG TGG TIT GAG CACCAA GAG AGAAAGCTC 288
GIn Asn Pro Ser Leu Ser Gin Trp Phe Glu His GIn Glu Arg Lys Leu
60 €5 )

55 CATGGG ACT CIG CCC AAG CTG AAT TIT GGG ATG CTA AGGAAAATGGGC 336
His Gly Thr'Leu Pro Lys Leu Asn Phe Gly Met Leu Arg Lys Met Gly
7 80 8

TGAAGCCCCA ATAGCCAAATAATAAA 362



GAAACCTCTA GECTGAGTGA GC ATG ATG GAG GGG CTC TCC CCC GCC AGCAGC 52 5

Met Met GQu Ay Leu Ser Pro Ala Ser Ser -25 -20
CTC CCG CTG GTA CTG TTG CTT CTG AGCCCG GCTCCTGAAGCA CGCCTTG 100 Leu
Pro Leu Lewéml,sgu Leu Leu Ser Pro Ala Pro Gu Ala Al a bgguserhthe: :
-10 -5 CCT CTG CCC TCC AGC ACTACGC TGC TGTACT CAG CTC TAT
AGA CAG CCA 148 Pro Leu Pro Ser Ser Thr Ser Cys Cys Thr G'n Leu Tyr
Arg Gn Pro 5 10 15 -63k5 CTC CCA AGC AGG CTG
CTG AGG AGG ATT GIC CAC ATG GAA CTG CAG GAG 196 Leu Pro Ser Arg Leu
Leu Arg Arg || e Y8inFbRABRONGOR $eeIDN0:63 U 20 25 30
20 GCC GAT GGG GAC TGICAC CTC CAG CCTGIC GIG CTIT CAC CTG GCT CGG 244
Al a Asp G y ASp CysHIMEQUENGE GHARACIERISIICS/al Leu His Leu Ala Arg 35
40 CEO LENGTHIE2 aadpo ©@HF CAT CCC CAG AAC CGCAGC CTG GCT CGG
TGG TTA 292 25 A@%%@ s Val H's Pro Gn Asn Arg Ser Leu Ala Arg
Trp Leu 50 PIEEO I 65 GAA CGC CAA GGG AAA AGG
CTC CAA GGG GT. @AEQIG 340 Au Arg An-Gy Lys Arg
Leu dn Ay r Va@)% er Leu Asn Leu 70 75 80
GTA CTA CAA AAG M&xﬁﬁmmcmammm CAA AAC 382 Val
Leu An Lys Lys Met Tyr Ser Asn Pro G n An A n Asn 85 90
95 35 TANELLA GLrARA THABACKS SACAR P AU SAAANROMAAAAAAAAAAA A
433 40 (2351 NFRRVATERON FORS SEQ '8 NO 8: (i) SEQUENCE
CHARACTERI STI CS: H. 1 n i ds
(B) TYPE: ani no aci-§%%¢ gmAsPPmﬂﬁﬁ)A&%g&‘tﬁV%ﬁﬂg% ?l“%" (ii)
MOLECULE TYPE: prot e| n (xi) SEQUENCE DESCRI PTION: SEQ | D NO 8:
50 Msbo'\/b gflﬂqﬁmntﬁwyﬁwgwgms&%pﬁgh&mﬁgo Leu Leu Leu Leu
-25 -20 0 1510 20
Lys Val Ile GIn Val Glu Leu Gin Glu Ala Asp Gly Asp Cys His Leu
25 30 35 40
25 :
Gin Ala Phe Val Leu His Leu Ala Gln Arg Ser Ile Cys Hle His Pro
45 50 55
GIn Asn Pro Ser Leu Ser Gln Trp Phe Ghu His GIn Glu Arg Lys Leu
30 60 65 )
His Gly Thr Leu Pro Lys Leu Asn Phe Gly Met Leu Arg Lys Met Gly
Vi3 80 85
35

{2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 433 base pairs
40 (B) TYPE: nucleic acid
: (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

45
(ix) FEATURE:
(A) NAME/KEY: CDS
{B) LOCATION: 23..382
50

(ix) FEATURE:
{A) NAME/KEY: mat_peptide
(B) LOCATION: 98..382



Leu Leu Ser Pro Ala Pro u Ala Ala Leu Pro Leu Pro Ser Ser Thr 55

-5 1 5 Ser Cys Cys Thr A n Leu Tyr Arg G n Pro Leu Pro Ser
Arg Leu Leu 10 15 20 WD 98/ 23750

PCT/ US97/ 2 %988r23750 PP

Arg Arg Ile Val H's Mﬁ:tGluLeuGlnGIuAIaAspGIyAsp&c'gmﬁ?@m92

25 30 35 Leu Adn Ala Val Val Leu H's Leu Ala Arg Arg
Ser Val Cys Val His 5 40 ' 45 -64- 50 55 Pro A@n
Asn Arg Ser Leu Al 4eqUENGE DESErErioNAEED B Ro@ Y Lys Arg 60
65 70 10 Leu dn Gy Thr Val Pro Ser Leu Asn Leu Val Leu G n Lys
Lys Met GAAACQR.TA GGCTGBGTGA GC AT@ATG GAG GGG CTTYCC SeT GASAGEAGCc 52 A n
A n Asn 5 90 MetMet@gGly LakSer Pro AlaSerS¢r2) | NFORMATI ON FOR SEQ I D

NO: 9: (i) SEQUENCE? CHARACTERI STI CS: (A) LENGTH. 99

am no acids

STRANCEDNESS nﬁrﬁ& S By S e

(i) MOLECU4g T . peph | ZI!f ENCE DESCRI PTI ON:
SEQ I D NO 9: I\/Et Lys Val Ser Ala Ala Leu Leu Cys Leu Leu
Leu Ile Ala Ala cr(rncmcccmcAGCACTAGchCTGTACTcJA@CTCTATA&CAGCCA 13 Phe

Ile Pro @n Ay [reue;mrasﬁgtm%r%pyﬂhachlmmmg@mpﬁro Val

15
CTC CCA AGC AGG CTG CTG AGG AGG ATTGTC CACATG GAACTGCAGGAG 1%
Leu Pro Ser Arg Leu Leu Arg Arg Ile Val His Met Glu Leu GIn Glu :
2 2 30

20 GCCGATGGGGACTGTCACCTICCAGGCTGTCGIGCITCACCIGGCTCGG 244
Ala Asp Gly Asp Cys His Leu Gln Ala Val Val Leu His Leu Ala Arg
35 40 45

CGCAGT GTCTGT GTT CAT CCC CAG AACCGCAGCCIG GCTCGGTGGTTA 292
25  Arg Ser Val Cys Val His Pro Gin Asn Arg Ser Leu Ala Arg Trp Leu
50 55 60 65

GAA CGCCAA GGG AAA AGG CTCCAAGGG ACTGTACCCAGTTTA AATCTG 340
Glu Arg Gin Gly Lys Arg Leu GIn Gly Thr Val Pro Ser Leu Asn Leu
70 75 80

30
GTA CTA CAA AAG AAA ATG TAC TCA AAC CCCCAA CAG CAA AAC "382
Val Leu GIn Lys Lys Met Tyr Ser Asn Pro Gin Gln Gin Asn
8 90 . %
35

TAATAAAGCA ACATTAGACG ACAAAAAAAA AAAAAAAAAA AAAAAAAAAA A
433
40  (2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 120 amino acids
(B) TYPE: amino acid
45 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

50
Met Met Glu Gly Leu Ser Pro Ala Ser Sexr Leu Pro Leu Leu Leu Leu
25 20 -15 -10
Leu Leu Ser Pro Ala Pro Glu Ala Ala Leu Pro Leu Pro Ser Ser Thr
55 5 1 5 .

SerCysCys’IhrGlnIetr'I‘yrArgGhProIequSerAngeuLeu
10 15



35 20 25 30 Thr Cys Cys Tyr Asn Phe Thr

Asn Arg Lys Ile Ser Val A n Arg Leu 35 40 45 40

Ala Ser Tyr Arg Arg Ile Thr Ser Ser Lys Cys Pro Lys Gu Ala Val

50 55VO98I2375060 Il'e Phe Lys Thr lIle Vai,cﬁhgbq}iy@ZG ulle

Cys Ala Asp Pro Lys dn - 65 70 75 80 45

Lys Trp Val @ n Asp Ser Met Asp His Leu 'ﬁsr’f) Lys A n Thr dn Thr

85 90 e Val His Met GIE¥ 4 diny ms  (2) | NFORMATI ON

FOR SEQ I D NO 10’:}";‘5% s xi%EQJ%ﬁ&MAwggﬁ stics: 55

(A) LENGTH 96 am no aci ds (B) TYPE:am no acid (O

STRANDEDNESS: noteurGlh dlacNal Val Leu His Leu Ala Arg Byg SEOAOCHGYal His near WO

98/ 23750 5 4@ &5 50 5

PCT/ US97/ 21092 - 66-

(ii) MOLECULE TYPRSM{Pefe; on Ala AgTip Leu Glu Arg Gla gy ENCE DESCRI PTI ON:

SEQ I D NG 10: Met Cys s Thr Lys Ser Leu Leu Leu Ala Ala Leu

N_Et Ser Val 4gu LeuGlnGly'['hr\}alProSeﬁguAsnLeuVQJQ.euGlnLyslgsMetlo Leu Leu

Hs Leu Cys Ay Qugser Gso Al aghdla Ser Asn Phe Asp Cys 20

25 30 Cys Leu Ay Tyr Thr Asp Arg Ile Leu H's Pro Lys Phe

lle Val Ay 15 TyrgersnPl@gsglnclnGlné@l 45 : '
15

(2) INFORMATION FOR SEQ ID NO:9:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 99 amino acids
20 {B) TYPE: amino acid
{C) STRANDEDNESS: not relevant
(D) TOPOLOGY; linear

(i) MOLECULE TYPE: peptide

25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
30
Met Lys Val Ser Ala Ala Leu Leu Cys Leu Leu Leu Ile Ala Ala Thr
1 5 10 15
Phe Ile Pro Gln Gly Leu Ala GIn Pro Asp Ala Ile Asn Ala Pro Val
35 20 25 30
Thr Cys Cys Tyr Asn Phe Thr Asn Arg Lys Ile Ser Val GIn Arg Leu
35 40 45
40 Ala Ser Tyr Arg Arg Ile Thr Ser Ser Lys Cys Pro Lys Glu Ala Val
50 55 . 60
Tle Phe Lys Thr Ile Val Ala Lys Glu lle Cys Ala Asp Pro Lys Gln
65 - 70 75 80
45
Lys Trp Val GIn Asp Ser Met Asp His Leu Asp Lys Gin Thr Gln Thr
8 2 95
ProLys Thr
50
(2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
55 (A) LENGTH: 96 amino acids

{B) TYPE: amino acid.
.(C) STRANDEDNESS: not relevant
(D) TOPOLOGY: linear



Phe Thr Arg A n Leu Ala Asn Qu Gy Cys Asp Ile Asn Ala lle lle

50 55 60 20 Phe His Thr Lys Lys Lys Leu Ser Val Cys Al a
Asn Pro Lys @n Thr 65 70 75 80 Trp Val
Lys Tyr Il ewSagna¥@ Leu Leu Ser Lys Lys Val Lys Asp Met peymserntes -85
90 . 95 25 (2) | NFORMATI ON FOR SEQ I D NO 11: (1)
SEQUENCE CHARACTERI STICS: 30 (A) CENGTH: 543 base pairs

(B) TYPE: nucl ei ¢ @MIOLECULE TYPE: peptideC) STRANDEDNESS: singl e (D)
TOPOLOGY: |inear 35 (ii) MOLECULE TYPE: cDNA (i x) FEATURE:
(A) NAME/ KEY: CDS 40 (B) LOCATI ON: 1..492 (xi) SEQUENCE
DESCRI PTION: SEQ I D NG 11: ATG TCG CGA TTG AGG AGATACGAGGTGGCG CTG

GAAGCGGAG GAGEAG %1)@EQU‘ENC%DQ§§M§?6N%&T§§H)fMg Arg Tyr Au Val Ala Leu

Qu Ala du du d ATC TAC TCG
GEC TGC TTC TAC Tl gL @%ﬁ@%ﬁ%@m&@v&m lle TyrTrp Ay

Cys Phe Tyr Phe Phe P rp feu Argg Met Trp Arg 20 25
30 A GAG CGGAGTCCG ATG TCCCAACA ACC CAG AGA CTAAGICTG GAA 144
Arg Gu Arg Ser Prizullet HE¢su GsGlylGin SSCGiu Lh AlaSegish Bhe SpCyd ea G u 55
35 40 45 20 25 GCCORC AGCCTC CCACTGAGAAGCTGG CATCCGTGG AACAAG
ACTAAG 192 Ala Pro %m Leu Fro leu Arg.Ser Trp H's Pro Trp Asn Lys
Thr Lys 5Eys Leu Gly%r Asp Afﬁ} e Leu His Pro Lys Phe lle Val Gly
15 35
Phe Thr Arg Gln Leu Ala Asn Glu Gly Cys Asp Ile Asn Ala Ile le
50 56 &0
20 Phe His Thr Lys Lys Lys Leu Ser Val Cys Ala Asn Pro Lys Gin Thr
65 70 75 80
Trp Val Lys Tyr Ile Val Arg Leu Leu Ser Lys Lys Val Lys Asp Met
85 %0 95
25
{2) INFORMATION FOR SEQ ID NO:11:
: (i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 543 base pairs

{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

35 (ii) MOLECULE TYPE: cDNA

(ix) FEATURE:
(A) NAME/KEY: CDS
40 (B) LOCATION: 1..492

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

45 ATGTCGCGA'ITGAGGAGATACGAGGTGGCGCI‘GGAAGCGGAGGAGGAG 48
MetSerArgI.euArgArgTyrGluValAlaLeuGluAlaGluGluGlu
1 5 10

ATC TACTGG GGCTGC TICTAC TIT TITCCTTGG CTG CGAATGTGGCGC 9
50  Tle Tyr Trp Gly Cys Phe Tyr Phe Phe Pro Trp Leu Arg Met Trp Arg
20 25 30

AGGGAGCGGAGTCCGATG TCTCCAACAAGCCAGAGACTAAGTCIGGAA 14
Arg Glu Arg Ser Pro Met Ser Pro Thr Ser Gin Arg Leu Ser Leu Glu
55 b 40 45

GCCCCCAGCCTCCCACTGAGA AGCTGG CATCCGTGG AACAAGACTAAG 192
Ala Pro Ser Leu Pro Leu Arg Ser Trp Flis Pro Trp Asn Lys Thr Lys
50 85 60



WD 98/ 23750
PCT/ US97/ 21092 -67-
CAG AAG CAA GAA GCC TTG CCT CTG CCC TCC AGC ACT AGC TGC TGI ACT 240

G n Lys G RyébghsMea Leu Pro Leu Pro Ser Ser Thr Ser Cys 8"@"% 65
' ¥ acs cT1G

70 75 80 5 CAG CTC TATAGA CAG CCA

CTG AGG AGG ATTGIC 288 G n Leu Tyg7-Arg A n Pro Leu Pro Ser Arg Leu
Leu Arg Arg Il e Val ' 85 90 95 10 CACATG GAA
CTG CAG GAG GCC GAG AAEXAANGAA GECCACCCTICrd s TaChdGlAcT AAROrGe TGT ACT Hofe Met
Au Leu A n Gu MmuLyASn @hhlaAspPro)eu Mb Ser be ThuGerCyblCos Wal 100
105 110 65 BTG CI% CACEPGEGECT CGECGCAGT GTCTGTCATCCCCAGAACCGC
384 VaP L Tk%{cﬁ a_Ar Ar Ser VaI s Val Hs Pro @n Asn Arg
115 120 Glnpm q‘j"ﬁ, EOCRATT @A @88G AAA
AGGCTCCAAGGGE et 2“’5 Yeu Gu Arg Gn Gy
Lys Arg Leu dn GIyT 10 135 140 GTA CCC
AGTTTA AAT Ci6 %mmmmmd@kmcdcm aal Pro
Ser Leu Asn Leu YidMdt i iehiGll §ia Alld/ssp kit AshYOys SR ILASGIn Riz0val 145 150 .
155 160 25 100 CAAIOEAG CA AAC TAATAAAGCA ACATTAGACG ACAAAAAAAA
AAAAAAAAAA 532 Adn dn dn Asn GTngTCCCCAGWAAA

543" i ) 3EQUENCE
CHARACTERI sﬁé:s GF?I‘*S“ aA’% Wﬂf Val His I’a"rﬁlﬂésnolmds (B)
TYPE: am no acid TOPOLOGY: | i near '

MOLECULE TYPE: ph@t@r@ccrcccmmmé&bc@@@%ﬁ@ﬁ%f %QE ' 12
45  Met E?er2 60« gsd:wAmA{y'lgpMc;l Giiedly BYshrk Bdh G Gy <§§E& %i\lo
5 1 1530 135

GTA CCCAGTTTA AAT CTG GTA CTA CAA AAG AAAATGTACTCA AACCCC 480
Val Pro Ser Leu Asn Leu Val Len Gln Lys Lys Met Tyr Ser Asn Pro
145 150 155 160 _

25
CAA CAG CAA AACTAATAAAGCA ACATTAGACG ACAAAAAAAA AAAAAAAAAA
532
Gin GInGln Asn

30
AAAAAAAAAAA 543

(2) INFORMATION FOR SEQ ID NO:12:
35
(i) SEQUENCE CHARACTERISTICS:,
(A) LENGTH: 164 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
40
(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

45  MetSer Arg Leu Arg Arg Tyr Glu Val Ala Leu Glu Ala Glu Glu Glu
1 5 10 15

Ile Tyr Trp Gly Cys Phe Tyr Phe Phe Pro Trp Leu Arg Met Trp Arg
20 5 30

50
Arg Glu Arg Ser Pro Met Ser Pro Thr Ser Gln Arg Leu Ser Leu Glu
35 40 45
Ala Pro Ser Leu Pro Leu Arg Ser Trp His Pro Trp Asn Lys Thr Lys
55 50 55 60

Gln Lys Gln Glu Ala Leu Pro Leu Pro Ser Ser Thr Ser Cys Cys Thr
65 70 75 80



Ile Tyr Trp Gy Cys Phe Tyr Phe Phe Pro Trp Leu Arg Met Trp Arg

20 25 30 50 Arg Gu Arg Ser Pro Met Ser Pro Thr Ser G n
Arg Leu Ser Leu Gu 35 40 45 Al a Pro Ser Leu
Pro Leu Argwemsedmp His Pro Trp Asn Lys Thr Lys 55 o

60 Gn Lys An Qu Ala Leu Pro Leu gao Ser Ser Thr ’&s Cys Thr
65 70 75 80 W0 98P93750

PCT/ US97/ 21092  Gln Leu Tyr Arg Gin Pro Leu Pro Ser Arg Leu Leu Arg Arg Ile Val - 68-

A n Leu Tyr Arg G n FSo LeuwPro S8 Arg Leu Leu Arg Arg Il e Val

85 Hs Mt GQu Leu dn GQu Ala Asp Ay As S
Hi s Leu GI n Véﬁ%%etcg‘l‘e“m“cl“ PGYASPCM‘SL"“GI“APM‘I P {//al Eeuq,Hi s
Leu Ala Arg Arg Ser Q?al QIS Val s Pro A n Asn Arg 115
120 125 {Qi1e ﬁgrhgm ANy &, n Gy Lys Arg Leu
Gn @y Thr 115u ﬁé‘g £§eg a@s%igus dJGlﬁ\Agn@fl Pro Ser Leu Asn
Leu Val Leu A n Lys Lys I\/bt Tyr Ser Asn Pro 145 150 155
160 15 10 GS&‘I‘L@Na@kgTrABGMGluArgGhGlyLysArgLeuGlnGlyThr

130 135

Val Pro Ser Leu Asn Leu Val Leu GIn Lys Lys Met Tyr Ser Asn Pro
145 150 155 le0

15
Gln Gin Gln Asn



VWHAT IS CLAI MED | S: 1. A substantially pure DVic-1 pol ypeptide

conprising the mature am no acid sequence set forth in SEQ ID NO 2.
5 2. A substantially pure DOGACC pol ypeptide conprising the nature
am no aci d wegsreysee set forth in SEQID NO 6 or 8. usi on
protein conprising the polypeptide of claiml1l or 2. 10 P&ml?.""ﬁoé& bi ndi ng
conpound whi ch specifically binds to the p68ypeptide of claim1 or 2.
5. The bi ndi ng conyWHAT I CEABMEDISAWhi ch is an anti body or 15  anti body
fragnment. 6. A nucl eic acid encodi ng the poI ypept ide of claim1l or

go 8.7. An lexprgf H’s‘i’aﬁ‘cﬁ‘fl ‘}Sur‘é %ﬁ%} Qe;ls}ng% maft cl ai ? 6.

process for r co |nat pr u0|ng a po e conpr|5|ng culturing

the host cell ~of 2CI al N §ub%tzg'ﬁx lgrop%q'etlj@w%d nolyple;gtrl]det Q&Se?'\gﬁsmﬂptgl watﬁree fgdeis

expressed. amino acid sequence set forth in SEQ ID NO: 6 or 1

3. A fusion protein comprising the polypeptide of claim 1 or 2.

10
4. A binding compound which specifically binds to the polypeptide
of claim 1 or 2.

_ 5. The binding compound of claim 4 which is an antibody or
15 antibody fragment.

6. A nucleic acid encoding the polypeptide of claim 1 or 2.

7. An expression vector comprising the nucleic acid of claim 6.
20
8. A host cell comprising the vector of claim 7.
9. A process for recombinatly producing a polypeptlde comprising

culturing the host cell of claim 8 under conditions in which the
25 polypeptide is expressed.
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