WO 03/ 040345 PCT/ US02/ 36316 TYPE 2 CYTOKI NE RECEPTOR AND NUCLEI C ACI DS
ENCODI NG SAME FI ELD OF THE INVENTION 5 The invention relates generally to
nucl ei ¢ awods/oao3ds pol ypepti des and nore specifically to maahesoziaas ds and
pol ypepti des encoding type Il cytokine receptors, as well as vectors, host
cells, antibodies and reconbi nant net hods for producing the pol ypeptides
and pol ynucl eotides. BACKGROUND OF THE | NVENTI ON 10 Cyt oki nes such as
interferons are sol uble proteins that influence the gromﬂh and

differentiati @%_f pﬁg t hr ough
cyt oki ne recemg @ar E fi){% (ﬁ surface q'f‘s r€§pon5| ve
to the effects of cytokines. I%§H§ Brs are conposed of one or

nore integral nmenbrane proteins that bind the cytokine wth high affinity

and transduce this binding event to the cell through the cytoplasmc 15
portions of the receptor su ptors have been grouped
into several classes on the%@ﬁ@%%%f@ﬁ\i in their extracellular

| i gand bi ndi domai.ns. . For tor n respon5|ble for
bi ndihg and/gﬁmﬂFﬁﬁgﬂUEaﬁ@g?ﬁ@ﬁgﬂ?gwﬁmBPmé P@P @' ﬁﬁﬁw?ﬁe are nembers
of the tyReifichlly t6 ihéMit AQds £@PRlyREptidatdcydif SIFpI cylvrme deodprors, ish;@al]pi‘s esence of
a characteristic 200-250 residue 20 extracellular donaln Ve of the

CRF2 f an¥eoerhdioe cellserntibadist anddeqogbinant metheds daprerusing the Rplxpspy 911 f
cytoklneﬁﬂ hlotgisng interferon al pha, interferon beta, interferon ganmmma,

I L-10 0, and EL-22. Recently identified nmenbers of the CRF2 famly
are candidate ligands for the IL-10- |Iike nolecules IL-19, AK155 and nda-7.

25 The denonstrated in vj LVLL] erferons illustrate the
clinical potential of, QK&I@QWSE‘S%E%WEH;& cyt oki ne agonl sts,
and cyt oki ne nta 0 ts. 1 WD 03/0 45 PCT/ .USD2/ 36316 OF THE

| NVERTT ON The gfﬁ %ha sjinterferang pre fﬁ%ﬁaprptema Hlﬁlﬁl“ﬁi%‘m& %‘“&c%%w VO

pol ynucl g@feiesQatiR e BRSPS tHRE 00 tBkindsRRkert thair effeyEihrJWERBROKiBE rebdpor SRF2

fam ly. Accordingly, in one aspect, the invention provides an jsolated

nucl ei ¢ ¥bicH WP@&S?IOQ thessug g oficRly faspousiyee theedfigeis oECyipkingsoC V@kN@ 1, or a
fragment rec&ﬁ&@ LR%om g{)‘%h 8o or ARrd Hietal TrembPSE ﬁ%fems-[ﬁ@ bitdGh&dveokel d can

i nclude, e.g., a nu Ic acid sequence encoding a pol ypeptide at
W1th high affinity and transduce this binding event to the cell through the cytoplasmic

15  portions of the receptor subunits.

Cytokine receptors have been grouped into several classes on the basis of similarities
in their extracellular ligand binding domains. For example, the receptor chains responsible
for binding and/or transducing the effect of interferons cytokine are members of the type II
cytokine receptor family (CRF2), based upon the presence of a characteristic 200-250 residue

20  extracellular domain.

Members of the CRF2 family have been reported to act as receptors for a variety of
cytokines, including interferon alpha, interferon beta, interferon gamma, IL-10, IL-20, and
IL-22. Recently identified members of the CRF2 family are candidate ligands for the IL-10-
like molecules IL-19, AK155 and mda-7.

25 The demonstrated in vivo activities of these interferons illustrate the clinical potential

of, and need for, other cytokines, cytokine agonists, and cytokine antagonists.



| east 70% e.g., 80% 85% 90% 95% 98% or even 99%or nore identical to
a polypeptide that includes the am no acid sequences of SEQ ID NG 2. The
nucl ei c awod3woans4sbe, e.g., a genom c DNA fragnent, or a eONMASwBE&tal e. 10
Al'so within the invention is a nucleic acid that encodes a pol ypeptide that
includes amno acid sequences 21-520 of SEQ ID NO 2, e.g., a nucleic acids
61-1560 of SEQ ID NO 1. YHMAMARY QF THEINVENTEON aci d mol ecul es are t hat
encode pol ypeﬁtl des with the amino acid sequences of SEQ ID NO 2. Al so
incl uded in tRee inyapden isdsadsingpagtenrion thedivebedrnpfnplomeleotidersoqenads t he nucl ei ¢
aci ds 15, dase/dried sNeSR] RemBldr e (R £QF @l ni ng the vectors or nucleic
aci ds descri bé&d herein. e rnvention I's &l'so directed to host cells
transfornmed with a vector conprising any of the nucleic acid nol ecul es
descri bed abo@@Oquwlbn@PmﬁeﬂsP%,ﬁb‘tmvemhepromﬂemn iovlated ohakele scidmpleaulenceut i cal

conposi t 3 and .a ph ceutically
accept ablthgplé1 gl?g%sgék%b‘&%gfa g,; iL Orrl% ef ansl&%gt tanal?%g CFHC%H/FI on
i ncl udesthgresf b’Elteamclmalablyl Cpmmcmde,da g.‘,FaFrﬁ}clbﬁ acmcshcym(m and@dmga polypeptide 8f t he

CRF2- 13 t|d F2-1 uclelc fragments,
honol ogsgggsr?gﬁ(?)gg 9 a? %I(Z/ES fﬁé?@&%g ﬁ%éllqrmﬁig?ﬂqab'i? aaﬂog’é’el?t’rﬁiél udes a
phar mac ethhi melhdasmhqmnds adidhsdgherices SRIBQPESNOR. GRE2udldic RERER, kde 2and a
phar maceut i cal ]bé acce tabl rr| er_or diluent. 25 In still a further
aspect, tHE™Hh ﬁtffaéﬁleg é‘?P%fH]ter body that binds specifically to an

CRF2- 13 pol ypeptide. The anti body can be, e.g., a nonoclonal or polyclonal
ant i bddy,  anallsé withinelt inyestionty axgleiotieal kg sncoddrh siyiepadd asnditrs eof . The

i nvention al sa.include ce cal conpasition including CRF2-13
ant i body*&#g 244 5‘?9&?‘}98%2{13?9:‘2‘1%%@’& chof- o DU peidpiotabd oBERRUB0D/ 36316
carrier NO:WiExd@Bles ofldueh hil8Ohdi@ holcsuldd &0 it é&S&ﬁS&l}ﬁpﬁ&@ laheck Ankd bodi es
t hat bi n%%(ijo an epi :S%Ele@ on a pol ypept| de encod by any of the nucleic

aci d nol feguengesaf N@@ve. The invention also includes kits conprising
any of the pharmaceutical conpositions described above. 5 The invention

further provialesinaudtif@st intibh RAULLRBEcRRIFY ielos nfded é(ﬂ)cﬁ@ﬁdcgs‘?c £Yds
provj |nc9 a.cell containing an CRF2-13 nucleic acid, e.g., a vector that

i ncl W@#?elilsandrﬁf@péP@m&Hgdhe w@rwm@m Befds drscidhedihersinder condi ti ons
sufficient to_express the CRF2-13 i;peptl de encoded by the nucleic acid.
The expr essed feRpysnton i asg diggsiqdde hP% cellsdugnsformed wathadvetion pamhisingahy .

Prefer abcLﬂfheﬁd&feu%ldlm&éaﬂéé%&rﬂbk&%o%eor no endogenous CRF2-13 10
pol ypeptide. The cell can be, e.g., a prokaryotic cell or eukaryotic cell.

In another aspect, the invention includes a pharmaceutical composition that includes

an CRF2-13 nucleic acid and a pharmaceutically acceptable carrier or diluent.

20 In a further aspect, the invention includes a substantially purified CRF2-13
polypeptide, e.g., any of the CRF2-13 polypeptides encoded by an CRF2-13 nucleic acid,
and fragments, homologs, analogs, and derivatives thereof. The invention also includes a
pharmaceutical composition that includes an CRF2-13 polypeptide and a pharmaceutically

acceptable carrier or diluent.

25 In still a further aspect, the invention provides an antibody that binds specifically to
an CRF2-13 polypeptide. The antibody can be, e.g., a monoclonal or polyclonal antibody,
and fragments, homologs, analogs, and derivatives thereof. The invention also includes a

pharmaceutical composition including CRF2-13 antibody and é pharmaceutically acceptable
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The invention is also directed to nmethods of identifying an CRF2-13

pol ypeptide or nucleic acid in a sanple by contacting the sanple with a
conpound wbaw/speti fically binds to the pol ypeptide or nweclraiso2/asied, and
detecting conplex formation, if present. ‘The invention further provides
met hods of identifying a conpound that nodulates the 15 activity of an
CRF2- 13 cpsiey@elinéd e Thyineanioa it dlsoglimnte ORAOIAS] poibgdiesshatdind o ah Rt npound
and determ njng whether the CRE2-1 ol.vpept i A M js nodified. The
i nventi A aipgiyﬁg@gga?‘i”gﬁd[ Ry 1 E?r%gﬁﬁ&gét%ogﬁcu%g%%%%% a%éﬁ?- 13 pol ypepti de
activity ideptified by contacti. an.CRF2- 13 .00 ' L4 b conmpound
and det er mi WL‘?]’Q‘VW?@P P e RS RES R AV ?g{s% pzlli‘cirﬁl 3‘%‘{%&10%6"“%%&%?{@- 13

pol ypepigesigivedivdds to 20 the CRF2-13 pol ypeptide, or binds to a nucleic
acid nol ecul e encodi ng an CRF2-13 polypeptide. In another aspect, the

i nveRti on pr quk Beentidn etHapproviledemethad for pepdudiey pr ERERER pofypeptide by

predi sposition of an CRF2-13 -associated disorder jn .a_.subje The net hod
i ncl udedroviding # alkrgnigining A5 CREZ Hinnpeleic agifh feked VSR %%fgf}}l#eﬁﬁng%{g 2algount of

CRF2- 13 nlagl'eaé%ﬁt i uinRindnd B8l uaHE BaditiSRGSientTb exSen W CRIF2-CRF2- 13

pol ypeptide in the subjéct sanple is then conpared to the anount of

CRF2- 13 pobipypisistenepded by the aneleie agids Fhgirgresy C&rg?péﬁéloiy@ﬁptf 3" anount of
CRF2- 13 po i i ] LNitGASo@nlslcabds\ R H201 3 he anmount  of
CRF2- 13 rg%ﬁ%%@%ﬁn Y %EQ:P eer(%fg)i ’tdr?%{’eu rrgc%ugiéﬂl sarrplogni ﬁédi cates the subject has
a til9sueolypepidef Ghatdllonn bssugisareldrytindelt prsukaryoticggtly ol sanple is
preferably taken froma matched 30 individual, i.e., an individual of
simlar age, Thexyveationot sy digpeted taimetbodsdif ideatifyngtan WS 2r 5 nodtreptslewd 03/ 040345
PCT/ US02/ 36316. . .suspect ed of VN ' ' 32 itgt ed

condi ti gHECR ai%lrlﬂﬁtsgr@é? §Y C(i’nr%aecgg {nhterg%rﬁ)lg s@%?gﬂé’r@?hfﬁ%& ?ﬂgﬁgi%ﬂgflg?n&ttﬁe subj ect
at a ti nge pigseptieorsubipieatid] smdriotectngspaplesdorofhtitra v preseat. ti ssue
proliferation-associated disorder. In sone enbodi nents, the CRF2-13 is

det ect ed usi e aive@RnFudiRr privideogthods dfideatifyingtavompaesktbat madulatas theent i on

provi des a met hod eterm njng the pres f or _npredi LLi.gn of an
CRP21515 SoRuDoe R R G5 RRER ey sonaeat Creds pebhensSh S IRETOOLRC o 0G
nucl ei ¢ AQigdiefANRvhefiethe CRINA 18 pholbéptido bctivry Iy, mddifiwd. t he subj ect and
measuring the ampbunt of the CRF2-13 nucleic acid in the subject nucleic

acid sanpl e. THaenRARANE 2166 dirdoRd2o d@npuusdsaha nadilkitesZRI-E3 palyrehdes ubj ect
nucleic acid is then conpared to %qs a]tm)unt of gho an CRF2-13 nucleic acid
in a corfcHIy ’éialPFHieé:bYA?Pt%tlfléﬁ%Fﬁg -18 molyRePtideyifh _etff’m@ﬁl’rﬁl-af nucl ei c acid
in the S@e@*ﬂﬁﬂiﬁﬁ%&tﬁe\f%etcgmbbﬁdms a8fivifORIF re LRH201 3 oy peptider bihdstanpl e

indicates the subject has a tissue proljferati on-dassoc&l%f? di sorder.
20 the CRF2-13 polypeptide, or binds to a nucleic acid molecule encoding an -13

polypeptide.

In another aspect, the invention provides a method of determining the presence of or
predisposition of an CRF2-13 -associated disorder in a subject. The method includes
providing a sample from the subject and measuring the amount of CRF2-13 polypeptide in

25  the subject sample. The amount of CRF2-13 polypeptide in the subject sample is then
compared to the amount of CRF2-13 polypeptide in a control sample. An alteration in the
amount of CRF2-13 polypeptide in the subject protein sample relative to the amount of
CRF2-13 polypeptide in the control protein sample indicates the subject has a tissue
proliferation-associated condition. A control sample is preferably taken from a matched

30 individual, i.e., an individual of similar age, sex, or other general condition but who is not
3



In a still further aspect, the invention provides a nethod of treating or
preventing or delaying an CRF2-13 -associ ated di sorder. The nethod

i ncl udes womMBO#EBERring to a subject in 15 which such tre®Crarsn2/8a316
prevention or delay is desired an CRF2-13 nucleic acid, an CRF2-13

pol ypeptide, or an CRF2-13 antibody in an anount sufficient to treat,
prevent , swpedel dpadng & hmuproﬁlfanitioh@mmmd carsistmi a"tlemadildmthtarontroi t he

subj ect . ch.dis S..l nc rheunat tis and
it pl o SRREPBE P Bl o sTRER R SunG b e ol PRl Sy one 11
ter ms us éskub gfotifeiatioa\aesdciad HlasoRier. 20 s BMb@iasts; e TRIFY 13Rdeeaédod by one
of ordi nar, sk' L1 i t@g art to which this invention belongs. Although
met hods &# ?é?%n #1 ar or equivalent to those described herein can
be used in th practice or testing of the resent i nvention, suitable

net hods and qefPYﬂéﬁr§SP§F‘eth°dl‘éV§E‘i“?”d?§8V16§Iathh°ﬂlq dEGETpiRg Hhegpesencs of et

appl i cat bRAKposkAdh LS CRENI3 OésE&iatécﬁflﬂ&PﬁﬁﬁsuB'jl‘éeﬁ TR @b aRARILHeAr €
i ncorporated by reference in their entiret n the case of conflict, the

25 pr eseRovidingc fuckeiptacitsanplec ¢- g RNg faé?rNAnor b@fhsfrorwhqsu@eﬁtanfbmeasmﬁn%dd| tion,
the mat e'EHe%ﬁuntrB?Hl%in@z 181 ?e%ﬁﬁ%% fdbiect élhglg%tamts O?hé’arﬁtﬁlﬂt

intended to be limting. Oher features an ant age the 1 nvention
will be &BFaridmucléic @wdtsweplf«m ﬂhgw'm}t nutlsicided thta sompgred torthaanpuat efi ns. 4 WO

031 040345, BRFS YSARUIO 1 0 FELER) DESCR RN L WERRVNGEFIC 1 1o
phyl ogram's 1} se uenceés rerated pol ypepti de
ac cor d| ngudléic adfmm thévmntplmlauDE‘bAhé_EﬁnﬁEﬁ@Rmm thgrcontdfl satdplelididabds 5 The

i nventi or on the dis g}veré/r of novel nucleic acid sequences

encodi ng' I SIHF%}E%S&?S&% Waﬂﬁnﬁﬁgﬁﬁlﬁ% SY8“'cRF2 pol ypepti des. I ncl uded in

th t 563 t Tabl

e e eat | ool 2Ty Rt fspaskcnS Ao DO URE § e b o P o | he

pol ypept del@yingd fireCRI2-0® - aawcﬂteaeﬁmmmesheqﬁetmdmenclm @atﬁmlsminmemubjiet lﬂs ;hown
s S|

in Table 2. SE I D NO 2 A nuclejc acid having a portion. o 10

unt r ans| ea%meahar) RECYSBYRN il 1%4?@%‘@&.9%%%@5&]@%@%%@#%m e 1
was i denthifh&fdd, 3r #h ORIEI3 Bhiitod qﬁiﬂnaﬁ%shﬁﬂfeﬁf %-treat] Ivﬁlt]or delay a

AT GCGCTGGGGOCCOCT CTGGCC
WWWTWWMWWM@WWWTWAC@C
15

CAGGATGT e R A I 8 T oA CCOGT AGACGGT GGOGOGAAGT GGAAGAGT GTGCG
GGAACCAAGCAG TR d adiAd Gh A QAR GEAGARGR heAEIACCCGTG

20  meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equivalent to those described herein can
be used in the practice or testing of the present invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the

25  present specification, including definitions, will control. In addition, the materials, methods,

and examples are illustrative only and not intended to be limiting.

Other features and advantages of the invention will be apparent from the following

detailed description and claims.



CGCGACGGT TTCTCCCAGCT CCAAGT CCCCCT GEGT GGAGT CCGAATACCTGGATTACCT TTTTGAAGT GGAGCCG
GCCCCACCTGI CCTGGT GCTCACCCAGACGGAGGAGAT CCT GAGT GCCAATGCCACGT ACCAGCT GCCCCCCTGC
AT GCCCCCAEDOGIIIBIAAGT AT GAGGT GECAT TCT GGAAGGAGGEEGEECCCGAAACRABASEIRTH TCCAGTC

20
ACTCCCCATGGECCAGCCAGT CCAGATCACT CTCCAGCCAGCT GCCAGCGAACACCACT GCCTCAGT GCCAGAACC
ATCTACACGTTCAGTGT T TGCTGGAGGT CCCAGAAGCC

AACTGGEECTTTCCTGGTGCTGCCATCCCT TCTGATACT GCTGI TAGT AAT TGCCGCAGGEEGT GTGATCTGGAAG

T GOCAACCTTT AR L i AR EETF T G T REARAAGHAACT GACCAGA

25 polypeptide according to the invention.
GCGGGT CAGGCCGACGCCT CGAGT CAGGGCCCCAGCCACCCAACAGACAAGATGGAAGAAGGACCT TGCAGAGEAC
GAAGAGGAGGAGGATGAGGAGGACACAGAAGATGGCG'I' CAGCTTCCAGCCCTACATTGAACCACCTTCTTTCCTG

%TWWU%TN&E%%%@%@M%MIW@”HUC

C@C@&FM?EW@@@TWW&WNWW GGGCCACC

GCT GAGAGIDBCCAGAGTAS &iﬁ o (hSESCT SGGGG
RN T T

GTKELL b CSMMGE tsdfitdab 1 rdGRVAR b %%PWE&EH&Q by EIRARRY T YBIE QTEE| LSANATYQLPPC

MPPLDLKYEVAFVWKEGAGNKTLFPVTPH TLQPAASEHHCL SART! YTFSVPKYSKFSKPTCFLLEVPEA
40 identified in a human placental cD A ibrary.

NWAFLVLPSLLI LLLVI AAGGVI WKTL MENPWFQRAKMPRAL DF SGHTHPVATFQPSRPESVNDL FL CPQKEL TR
GVRPTPRVEAREEOOTRVKKDL AEDEEEEDEEDT EDGVSFQPY! EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLY
02

PSEGSSA S S BB o v

PSEGSSAVDSS ' YL
V\GTLI?E’EPNLQ(B@ER&&A@I@EE@&ES&EE&EE EdpREATEERY VAR ( SEQ
| D NO 2) GgAATﬂ@Gﬁe@ﬂT@F@TQL@TCHA’CﬁATG'm@P@A&GP@BCMQSCT@HECPQQ@GQWP@GG@@@TS equence

(SEQ | 5 @@i@”%i““%@?é@é 1 R a2 %@@i@im i @%ﬁ@ﬁ“ﬁﬁﬁig@g@@gﬁ t hat
CCT G G Al CT CG
CRF2- 13 A ARG AR TS A I AT R a o c B HE b drb o drariagoleagal i zed
to the phmmmmedAh%A‘BCACGCL"ITCGAGGEAGCQ@CC&Gé@ﬂCAC-BAeTGCmD@GTd;de@IASZCC| eavage
site for AECIERICBIICRCEST ARG AR CHE TS AC I FREC eI T SC TR BEATRETAGRECC
AACTGGGCTTTCCTGGTGCTGCCATCGCTTCTGATACTGCTGTTAGTAATTGCCGCAGGGGGTGTGATCTGGAAG
ACCCTCATGGGGAACCCCTGGTTTCAGCGGGCAAAGATGCCACGGGCCCTGGACTTTTCTGGACACACACACCCT
GTGGCAACCTTTCAGCCCAGCAGACCAGAGTCCGTGAATGACTTGTTCCTCTGTCCCCAAAAGGAACTGACCAGA
25 GGGGTCAGGCCGACGCCTCGAGTCAGGGCCCCAGCCACCCAACAGACAAGATGGAAGAAGGACCTTGCAGAGGAC
GAAGAGGAGGAGGATGAGGAGGACACAGAAGATGGCGETCAGCTTCCAGCCCTACATTGAACCACCTTCTTTCCTG
GGGCAAGAGCACCAGGCTCCAGGGCACTCGGAGGCTGGTGGGGTGGACTCAGGGAGGCCCAGGGCTCCTCTGGETC
CCAAGCGAAGGCTCCTCTGCTTGGGATTCTTCAGACAGAAGCTGGGCCAGCACTGTGGACTCCTCCTGGGACAGG
GCTGGGTCCTCTGGCTATTTGGCTGAGAAGGGGCCAGGCCAAGGGCCGCETGGGGATGGGCACCAAGAATCTCTC
30 CCACCACCTGAATTCTCCAAGGACTCGGGTTTCCTGGAAGAGCTCCCAGAAGATAACCTCTCCTCCTGGGCCACC
TGGGGCACCTTACCACCGGAGCCGAATCTGGTCCCTGEGGGGACCCCCAGTTTCTCTTCAGACACTGACCTTCTGC
TGGGAAAGCAGCCCTGAGGAGGAAGAGGAGGCGAGGGAATCAGAAATTCGAGCGACAGCCGATGCGGGCAGCTGGGGE
GCTGAGAGCACCCAGAGGACCGAGGACAGGGGCCGEGACATTGGGGCATTACATGGCCAGGTGA (SEQ ID
NO:1)

35

Table 2

MAGPERWGPLLLCLLQAAPGRPRLAPPONVTLLSQNFSVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA
40 NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLCPQKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLYV
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at: AGG VI. 10 The CRF2-13 am no acid sequence is related to other
previously described interleukin- binding proteins. The relationship is
schemat i cablog/onsps esented in FIG 1. The CRF2-13 am no aecd/useyssnce of
SEQ ID NO 2 has 40 of 111 amino acid residues (36% identical to, and 56
of 111 (twg é%g])ﬁm d rf@@%ﬁ% simlar tGo Qt he 231 gg%gg}ggcibg?resi due
human in i .
Simlarl )IDrEI\thQ) CRF2- 1@@% am no gﬁ%seque%%e%ﬁ?@%@%&% o?‘%\gi d
residues (37% identical to, and 43 of 86 (49% am no acid residues
simlar to, the 130 ami no acid residue human interl eukin 22-binding

protebn CRF2- TKSSwclid acﬂ(ﬁﬁil%gﬁqj&lcodb@ihggy@ﬁnnnBQgidggﬂ:u%née%Sﬁg'Iﬁ(N@ﬂ d sequence
has 41 of 142 _am no acid residues %cl denti cal 58 of” 142 (39%
am no aciPveeTa Eg Sigwp] Band Rsgrt rgs tahat GRFRB Proteinicantainhasigml

| nter | eulobgtiad amb ielieR ot Mo a8 pih Gk RBmbhL LvR7 L2BRAH or LTS

pol ypepti de al so shows F he am no aci d sequente own in the
BLASTP datost likelytckeavage sitabira CRA2- Haebiperside ss batweenainind aids@46ewid4dj ng to t he
met hod of. pAktygchul and coworkers (Nucleic Acids Res. 25:3389-3402, 1997).
In all BLAST alignments herein, the "E-value" or "Expect" value is a
nunmerpc 25 i St quences coul d
have 1gchl evegﬁ% hel réjg? m art'algi'f1 95‘{%‘% %ﬂefaﬁﬂk‘gﬁewg‘ﬁp?ﬁqueé%r%:bggby chance

al one, wittdlenkintinding piotedwes. Theatelatiorshipdaschéredticalfprepresorastih F1G.t1hghedr obabi | ity

t hat the ] " fr.om [.1 T .BLAS aly , matched
t he @erﬁ?%ggéﬁn&eaﬁgdesg ureff(%l%ﬂ‘ﬁl\c(ﬁgﬂ @y ébPEQl@W}gﬁﬁ% re’?’Hlées ct val ue
(E) is aldgmmahmmmh r56tdfial 1 (5O ranmcidheudc}mmgﬁlapﬁo #thSl &ﬂﬁo@élllilré'sﬂii@ec'f " to
see j ust a sear.c ase of a particular size. It
decr easeg Btﬁﬁﬂﬁ?%%@‘ af“gﬁrqtﬂ’éggggﬂ@@?@? }2828D- Synil g’sihﬁﬁ@g 248 a match
bet wegn timido 260 ¥QueR% haF 336184 ahihy/acid REdEes\( AT HWEINRREN th RS 48 Bpa?d @pgem
backgr ound, noi se that exi sts for matches between sequences. Blasting is

per f or rreﬁfmé.‘@é?l ggsidugs sipilardp ohe B3amprordidesidesizmen ipgieukin 20kindieg i de

dat abase a @gﬁ&ﬁ se. For
exanpl e, BLASTX sear%ﬁgﬁ@gﬁ]) mﬁ?ﬁea%gggg?r%st %KPS% Eé%tg%?aghgg abases,

whi ch i M ameo Gihrsidresd 8%})@13@1@31 tSvind §P0H142 (BE)B) almdlolablﬂresiaues &Exppect val ue
ed f canc hold for 5
is us 5thé 1 %ﬁsﬁﬁg' ﬁ@tr%f\f@lé Fr?laﬂ;{nte?lglﬁm?ﬂf b I a%elfer#%Q lgi

reporti n? resu e used typically set to
0.0024. (z1FNU2B). 2. 0, the Expect value is aI so used instead of the P val ue
(probability) to report the significance of matches. For exanple, an E
val ue of one X% hedyeptide didotshowsnhdneligytte theraatigdacidsqiemads shgwit fake i N a

dat abas eBBl\S'hhgatg Hgt&? ﬂlLTa%ie%?A. %%omggg %reec elated acco? Sg t%r‘]tge Igeat g ofWI th a
Altschul and coworkers (Nucleic Acids Res. 25:3389-3402, 1997).

In all BLAST alignments herein, the “E-value” or “Expect” value is a numeric

25 indication of the probability that the aligned sequences could have achieved their similarity to
the BLAST query sequence by chance alone, within the database that was searched. For
example, the probability that the subject (“Sbjct”) retrieved from the IIT BLAST analysis,
matched the Query IIT sequence purely by chance is the E value. The Expect value (E) is a
parameter that describes the number of hits one can "expect" to see just by chance when

30 searching a database of a particular size. It decreases exponentially with the Score (S) that is
assigned to a match between two sequences. Essentially, the E value describes the random
background noise that exists for matches between sequences. Blasting is performed against
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simlar score sinmply by chance. An E value of zero neans that one woul d not
expect to see 10 any matches with a simlar score sinply by chance. See,
e.g., htwp:os/owesws ncbi . nl m ni h. gov/ Educat i on/ BLASTi nfo/. PCahlse2/3#16 BLAST
results for NOV10 Gene Index/ Protein/ Length Identity Positives Expect
Identifier Organism(aa) (% (% 0iJ152128261gb interl eukin 231 40/111

56/ 111 Pebl@SuclksndaiTabases Sudas Gerink databaes andshoFenePeqpueabdtibass ot ei n CRF2

1, oo S0 RS B s 01 2
sapi enslincl@ie 3cnBadBERdgkes) SwistPra BB aROBRA1/ 142 58/ 142 3e-05 JAAK85715. 11

22-binding (28% (399 (AY040567) protein CRF2 10L [Honp sapiens] gi
4321 enmb CAA iTHé Bxjcet wiluchi6 Qse@Q4 4 Zenvatiért 70y Go 0O4te 4 8igBificante flaesbplddor t ype (239

(439 (X68443) 1 [Bos.taur i 11631881gbl.A al pha-
oy Stk AL S L
15 7 WO 0QBHRADSEG vRGTALERA86BdtEad of e thedimd (pepaifity) lesporstbguences ar e

graphically depicted in the Custal Wanalysis .of
sign¥ﬁcancg of matches. For example, an E value o% Xne assigned-lt-c? at1) LJ% canabBe'interpreted

as meaning that in a database of the current size one might expect to see one match with a
similar score simply by chance. An E value of zero means that one would not expect to see

10  any matches with a similar score simply by chance. See, e.8.,

http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/.
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Table 3A. BLAST results for NOV10

Gene Index/ Protein/ Length | Identity | Positives Expect
Identifier Organism (aa) (%) (%)
gi|15212826|gb | irterleukin 231 40/111 56/111 2e-08
|ARK85714.1] 22-binding {36%) {50%)
(AY040566) protein CRF2-

10 [Homo

sapiens)
gi|15212830|gb | interleukin 130 32/86 43/86 2e-05
|aaR85716.1]| 22-binding (37%) (49%)
(AY040568) protein CRF2-

108 [Homo

sapiens]
gi|15212828|gb | interleukin 263 41/142 58/142 3e-05
|AAK85715.1| 22-binding (28%) (39%)
(AY040567) protein CRF2-

10, [Homo

sapiens]
gi[432[emb|CRAA | interferon 560 40/170 75/170 0.001
48484.1| receptor type (23%) (43%)
(X68443) 1 [Bos

taurus]
gi[163188|gb|a | alpha- 560 0/170 75/170 0.001
ARD2571.1] interferon (23%) (43%)
(L06320) receptor [Bos

taurus]




Tabl e 3B. Custal WAnalysis of CRF2-13 Protein 1) CFR2-13-EX (SEQ ID NO :
2) 2) gill152128261i nterl eukin 22-binding protein CRF2-10 [ Hono sapi ens]
(SEQ | D NOOXi3)p4033) gi 11521283 0 1 interl eukin 22-bi ndi ngPoratse?/se3GRF2- 10S
[ Homo sapiens] (SEQ ID NO XX) 4) gill52128281inter| eukin 22-bindi ng
protein CRF2-10L [Honp sapiens] (SEQ ID NO XX) 5) gi 14321 interferon

r ecept or The/jxemdlogdyRefshdsea squarcey dsE=gapiicd\p dspipted @) thg ChikBY @8dlysd gfiablent er f er on
recept or [Bossliaurus] (SEQ ID NO XX) 1 10 20 30 40 50 5
e e I T I B © & 2 RS T S G
MAGPERWGPLLLCLLQAAPGRPRLAP( ¢) QNVT( c) LSONFSVYI BgLP(c)L gi 11521282

---------- 5 SGISES 6 iz, MM KHOFj GFL1S- MVGVA T gi 11521282

""""" ¥ 5| 15212825 [interléukin MMBKIGE MRl SoMYGVAl fbnd Qardisk A 38eh 1 no:xx)
MLAL L GATTEM\ AGEMIL GIAM._ K6OENVEE b DEINC R KIABISESro ot £63 288 Nosxx)
MLAL L GAT T EMiNACRS e RS TE N KEENVE P HDDNp e KSMSSSNo80 70 80 90 100
AU B @. gi|43g] intepferon geceptof type § [Bos fauruslq(SEQ IP NQZXIDro_ 13- EX
GNPQDVTYFY A S H RRRIREVE B CRET (6T BE T CEIR e KREDI SRR 5 11521282

QC)TH - - e e ESL(r) PQRVQ(c) Q(r) RNFH(c) | LOAMP gi 11521283
QC)TH ----cemmaaaaaaaas 1--- ESL(c)PQRVQ(c) QP ) RNFHER) | LONP  gi 11521282
Qr)TH---------- oo ms - EBL( ) PQRUQ ) Q( c)-RNFH( ) H LQAP  gi 14321

E( c) VKNVTFSADYQ kfzbDN- WKKL SGoeAhcbSTKENG 0 MM E RV i & @i g8, 1163188 1

E( c) VKNVTFSADYQ |, GEENWKKL.SGCQHL TSTKEN( 6) S(ChfEleEicM. V] 110 120 130 140
150 ....1 1 1....1....1. ... - 13- EX

QRVQTVSPS( c) KSPW jéﬁ%ﬁ%éj‘t?ﬁiféﬁ“ﬁﬁﬁ‘\?ﬁ@?‘ B FOARE - - - 11521282
(r)--QLT(r)S----92 1_5%128% ) VQYR{ ¢y = m oo I RECTIReE LS 21283
(c)-d0LT(r) s - - - sile32] j MADYRERLILYAGRIVLPAASGEANLKEENVE LHI IDDNERRI WSS 1 282
(c)--QLT(r)S- - - - @i 63186 | ) AMKOVIMLVACRT L SESHKS SR PSCOWER 13 2 1

LRI QEE(r) NTSTWYEVEPFVP( c) LEAQ( c) GPPDVHLEAEDKAI | LSI SPPG @i 11631881

LRI QEEMNTSTWYEVEPFTP( ¢) LEAQ( ¢) GRPDVHLEAEDKAI | Sl SPPGgq 30 16Q, 170 180 190

200 ""1'"'1""1""1':;:ﬁ:a1n14::;};:::1;1;ulhzn1;..L..J
15 CRF2-13-EX GNPQDVTYFVAYQSSPTRRRWREVEECAGTRELLCSMMCLKKQDLYNKFK
gi|1521282 QETH----——-—————mmmm - ESLEPORVOFOERNFHNILOWQP

gi]1521283 QETH------——-—mmmmmmmm e ESLEPORVOFOERNFHYILOWOP

gi}1521282 QETH-~-~-———————mmmm oo ESLEPORVOFORRNFHNILOWOP

gi|432| EJVKNVTFSADYQILGTDN-WKKLSGCOHITSTKCNRSEVELEJVFEKIE

20 gi|163188| EBVKNVTFSADYQILGTDN-WKKLSGCQHITSTKCNGSEVELEJVFEKIE

110 120 130 140 150

UTE FUUTE DUUEE DTN FUUIE DTSN BUUUN IO OSSP

CRF2-13-EX [BRVETVSPSEKSPWVESEYLDNLFEVEPAPPVLVLTQTEEILSAN= -~~~

25 gi|1521282 [--FALTEES--------- EE VYR~~~ = mmmmmmm -
gij1521283 - fREs--------- BRVOYRE--——————————— e
gi]1521282 [@--FRALTERES----—-~--- VO YKEM---—— FSCSMKSSHQKPSGCW
gi]432| LRIFBEEEINT STWY EVEPFPRLEAQHGPPDVHLEAEDKAT ILSISPPG
gi|163188| LRIFNFEERNTSTWYEVEPFYPELEACHGPPDVHLEAEDKAIILSISPPG

30

160 170 180 190 200

R R [ S PO [ P [ I I
CRF2-13-EX ATYQLPPCMPPLDLKIEVAFJYEGAG-~--NKTLFPVTPHG-———=~~=-
gi|1521282 —--mmmmmmmm oo FcoroTREy------- KEDCWGTQELS-~-~-——-~

35 gi]1521283 —--mmmmmmmmee ] BcorROIEEY------- KEDCWGTQELS-—-—-~=~~
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CRF2- 13- EX ATYQLPPCVPPLDLK( c) EVAFI MEGAG- - - - NKTLFPVTPHG
(c) GRQ(r) K(c) DCWGTQELS- - -------
--------- WO-0310403a)
PCT/ US02/ 36316 gi 11521282 Q—il SCNFPGCRTLAK( ¢) GQRQ(r)

K(c) DOWGTQELS- - - - - - - -
TKDSI MAANDRSSFR( T3 AR YK PRI 5i 11631881
TKDSI M/\AI\/DRSSFR( @)"s“v% (r)%‘géfLME‘EPﬁS(S PRCT-SRIIPEEEYECSEEIED 220 230 240
250 ....1....1.. 9ilE63183}1  TRDSTYWANDRSBFRESVVIRISSSLEERTETYYPEDKTIKLEREPC] 3- EX
QPVQ TLQDAASEHHELSARTI YTFSVNKYSKFSKPTCFLLEVPE  gi 11521282

(c)DL(c) Skeg TSDI Q> - - - -z30

gi 11521282
35 gi 11521283
8 PODGB2/00845

““““““““““ (C) ?‘- (c).S(¢) .TDI.SP'. 19 2 Sl Ut il Sobd butd ,}Q 9' 11521282
____________________ C - —m e = m e = e e o = = = o= =
LKVKAELRLQSRVGCYéw c))T ﬁﬁﬁ\"ﬁ%ﬁﬁ Wﬂﬁ@%ﬁ cF FYP’f631881

L KVKAEL RLQSRVGCYEPNYIRA NT- C)T('C)RFIKVPS ‘WI:K\T\D 960 270 280 290

300 15 .... 1. El|1521283 VI At Al i DLislTSDIQ.EE ----------- -1-CRF2- 13- EX AN
WAFLW PSLLI LLLVI AANEE21282 -‘-"*-*-‘-V'}—\AK-FEWSETSDEQEE gl— 1—152-1—282—-
g1 1432 |- - - - EKVKAEBRLOSRVECY SPVYEINETBREKvPsEENTO Gl b P 1:38 3

e A X -1 1 i EKVKAEER‘LQSRVGCYSP'V?EINETE'RHKVPS‘EENI%ﬂuﬂ&qﬂg14321

YPYENATFQAQW. RAFFKKI PGNHSDKVKQ. PNCENVT STHCVFPREVSS |11631881
YPYENATFQAQW. RAFFKKI PGNHSDKVKQ' BNCENVTETHCVFBREVSS 2390 32G°330 340 350
1. 1. 1. 1",",1-1"|""1|"--|']:--|-"]:|".-~|l 28. .CRF2--13- EX

- NPWEQY ¢) AKVPROL EFECYaHT L OOBRPESYNDL: FL-CEQKELTRREYR -- g 11521282

- - - (c) GVEMAS] GSYEL)LE(1r)M FPRE 6 FOWAE(-6 ) KL &) = ~n--D-N-TQWNG.—gi 11521283

---(r) G-SQGSY( c) EMKs2ERPER( ) TQWAER: 9111521282

---(r)GNASNGSY(CL E&%JE?«Q)TNMMELQLKLQl;:;;_LlllbiJEﬂﬁimQLl4321
~J5 , SNGNGT( 1) FOM SVKSVTD 30 gi 11631881

RG Blzq I\/SNGNGT(C) E ’TC“E oSS PSR S 570 380 300 400

1 IgENHSDKWfQIPNCETVTSTHCVFPREVSS

T gl 15?18 ( PYENA?EQA;;%

320 330 340 350

....|....|....|....|....|....|....|....|....1....1

25 -NPWFORARMPRLDFEGHTHPVATROESRPESVNDLFLCEQKELTRGVR

CRF2-13-EX

30

35

40

gi|1521282
gi]1521283
gi|1521282
gi|432]

gi|163188]|

CRF2-13-EX
gi]1521282
gi|1521283
gi|1521282
gi|432]

gi|163188]

CRF2-13-EX

-~ - BICER: sPcs vERIEv - rerRETEWWERKE- - - -DERp I TofiNG
- -FSCRERA s s YEERRM- TPRETEWWER - - — - - -~~~ = oo - = -~
-~ - IEICRNER sBes vERIRy- rPRETEWWERKE- - - - DRI TOlNG
RCIFVERERSNGNGTEFIEE- EKEFNTEMKRIR- - ~ - FEET SVKSFTD
RCIFRVENERSNGNGTEFEE - EREFNTEMKR TR - - - - FEEN T SVK STD

360 370 380 390 400

S DUUUR DU PUUTS DU USRS SRR FUDEE PUDRE B

PTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQE

SLBVILHAPNLPYRYQ---—~— KEREVEIEDYHERL EREF 1 INFSLEREQ

SLBVILHAPNLPYRYQ---——— KEKVBIEDYHERLEREFT INYSLEKEQ
DSBHVSVGASE-~— oo oo - esEMBvNOr fPRTlE T FwERTSNABR
DSBHVSVGASE~~ =~ - ESEfMEvNQLEiPRIfEg T FwEfTSNARR

410 420 430 440 450

AN P PR DTN DTN DS B PUDSN DUDE P

HQAPGHSEAGGVDSGRERAPLVPSEGSSAWDSSDRSWASTVDSSWDR———
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CRF2- 13- EX PTPRVRAPATQQTRWKKDL AEDEEEEDEEDTEDGVSFQPY! EPPSFLGQE 35

gi 11521282 SLI VI LHAPNLPYRYQ - - - - - KEKVI EDY(c) E(c) L(c) R FI I N( ¢c) SLEKMQ

gi 115212880-03/040345 AKGL- - - - === === === mm e mm e e oo PCTAISOYBB1621282
SL VI LHAPNLPYRYQ - - - - - KEKVI EDLE(c) L(c) RVFI I N(c) SLEK(c) Q gi 14321

DS( ) HVSVGASE- - - - - - - - - - - ESEMM ¢) VNQL(c) P(c) | (c) EUTI FWETTSNA( c) R

gi 11631881 DS( c) PMSARSE-BivBsanravErEART iﬁjﬁé&ﬂ@tﬁc)ﬁ(cﬂ (znyvr FV\EMTSNA(C)R
40 410 420 430 440148083 . -~-tr--r=-tr--rr-tr-rtr-ro-trr oA 1. 1
CRF2- 13- EX H@P@BMDWWWMSWDSW 9 WO 03/ 040345

PCT/ US02/ 36316 8111 %52 1 %ETN -FIFPDRKELTVSYKRRAL I ENDRRNKGSSF SDTVCEKTKP

| YWHRAVH EA( C)_q B%lr ) Tﬁ%FPﬁE’KﬁLTV@KERAL‘IEﬁDiﬁNkéSsgéf%\écg%gg3
Lr YMGAHRAVEI EA(c) TQHSSI70El YQP-------------------- i 14321 fE

| L(c) KRTN- FI FPD( ¢c) KQLTV( r ) KQRAE{ENDRRRKGSSFSBAYVCEKTRE 5 gi £1%631881

EL( c) KRTN- FI FPD( ¢) KQL TVM<QRAL - ENDRRNKGSSYSDTVGEKTKP - | 460 470 480 490 500
1.0 1. ... 1 crr2d13-EX IaesSGYIBERGPEAEPGGPGHDESLPPPEF SKDSCRLEERERNLE A X

AGSS@YLAEKGDGQ}DMSLPPPEFSKDSG.:LEEL PEDNLSSWAT---10-gi-11521282

-TTTTTs =T =======- é{ |-132-1-28-3- '_'_:_'_::__'_.:_'_:_'_'__'.._'_:_'_'__'_'._:_'..::_'_:_'___gl._ll.5_21283

gi|1521282 —————mmm o oS S

GNTSKTWLI VGTCTALES AN YWW&EQ@@RW&B@W&VWF%WF%?%M
GNTSKTWLI VGTCTALP:SFFS\MIYWWWRW?@WWFP&%PB%WEBZO 530 540 550

15 o..1l..0.0.10...01 01,0011, 1. ... 1 CRF2-13-EX
V\GTLPPEPN( r) VPGGPPVSLQTLTFQ/\ESSREEEEEARESEI EBSDAGSWE0 gi 11580282 - - - - - - - -
Mc) DRR(r) QRSE] VE(C) P- - - -~ - o-apossfiragonsyes 1..20.01.11521283

vé 13- EX WGTLPPEPNEVPGGPPVSLQTLTFCWESSPEEEEEA%S

M ¢) DRR( ¢) QRSE(r ) o eEcomzoao----- Q114321
FSDQPLRNL( ¢) LST( 8)' P Ty ENRERE T R DEVHKKYSSQT gi 11631881
FS RNL( c) LST( 8) I FI'{C)Y ENASI T TEI EETDEI DEVHKKYSSQT ™77
gi|1521282 --—----- MEDRREORSEERGVERP -~ - ——————————m e m oo
gi|432] FSDQPLRNLIBLSTEEEQTEREF INENAS I I TEIEETDEIDEVHKKYSSQT

gi|163188| FSPQPLRNLELSTEFEQTENEr IMENASI ITEIEETDEIDEVHKKYSSQT

25 560 570

TR TR DU FUUTE DTN PO

CRF2-13-EX AESTQRTEDRGRTLGHYMAR------~-
gi|1521282 ——ememm o
gi]1521283 —m—mmmmm e
30 91]1521282 —mmmmmmmm e
gi]4a32] SQODSGNYSNEDENSGSKISEEFPQQODSV
gi|163188| SQODSGNYSNEDENSGSKISEEFPQQDSV

35 The presence of identifiable domains in the protein disclosed herein was determined
by searches using algorithms such as PROSITE, Blocks, Pfam, ProDomain, Prints and then
determining the ProDom or Interpro number by crossing the domain match (or numbers)
using either the Interpro website (http:www.ebi.ac.uk/interpro/) or the ProDom database
(http://www .biochem.ucl.ac.uk/bsm/dbbrowser/jj/prodomsrchyjj.htmi). Tables 3C-3E list the

40  domain descriptions from DOMAIN analysis results of CRF2-13 polypeptide using Pfam
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25 560 570 ....1....1....1....1....1... CRF2-13-EX

AESTORTEDRGRTLGHYMAR- - - - - - - - Qi 11521282 ------mmmm e -

gi 115212880-031040345 - - - - - - - - - - - - -------- 30 @i 11521282 PCT/US02/36316
---------------------------- gi 14321 SQDSGNYSNEDENSGSKI SEEFPQQDSV

gi 11631881 SODSGNYSNEDENSGSKI SEEFPQQDSV 35 The presence of identifiable
domai ns (T#bleriC) ppdPwDemdind EhtdesstD brwk3) n Thia sndiletes that the CRFByI3pemeiahes usi ng

| gorith T B ProDomain, Prints and th
et or m ry uo f ReARomEdR o (AR ok Bl RN T e b HESEORRIH mat ch (or

nunbers) wusing either the Interpro website (http: ww. ebi.ac. uk/interpro/)
or the ProDorfrdatabase
(http://ww. Bi ochem ucl Table & MaminibhalyriseiCRE2 (SrRrdeinsr chj j . ht m|) . Tabl es
3C-3E list t k@%%éﬁ@#gégwlaﬁc?ﬁaﬂe%%ﬁ%%%sam DENAF Nsenz i sr@sulits of

1

res

CRF2- 13 pol ypepbdde. Ushed FSF 046515 Pct/isp2it46316 |(Tabl e 3C)
and ProDomai n { rabl'es 3D and 3E). Thi s indicatesthat—the—€RF2=13 protein
sequeqice, has op i€ imlar to those of other proteins known to contain
t hese do%lrlxaﬁ%'nsl.%r Ta t’i %?Q Sl ANAlYerES o TWE:?‘(‘IE‘?“-P‘?L’?E’%EP’%%QE?PHRPQ ni®l  Pf am
pfan01108 Tissue_fd¢, Tilssue factlst” (SEQ ID N Ixx)| ¢D! Length = 293

resi duesS81%:19% al FijHeB 2 SRASPASTEERBLOKBINFRITLBAY - --KPERpaU+-0Ts185c008 5 Query: 9

W

PLLL- - CLLQAAPGRPRLAPPQNVTLL SQNFSVYL TW.PGLGNPQDVTYFVAYQSSPTRR 66 111 11 1
1+1 111 ddrd: ¥+ | rivevestacBbciimvclkoTivut ML AQ/AGANGTREKAYNEEWCS TNFKTI LEVEP
RV\REI\(/E:E?;,%HVYPE/%Q Vi 7$+¥§|§§ry: VA VeRSSkSPWES EYL 117 10 1+ +1

CELsl CONML R I NS RN oyt amvi ; + o+
1 + | + 1+ o+ | | +1 + |+ | |+ %%%\{TQT}HARVLSY&END% TGSGEEPPFTNSPEFT 131

NVK- - NKCFYTTDTECDLTDEI VKDVTQTYLARVL SYPARNDQT TGSGEEPPFTNSPEFT 131 Query:
118 DYL-e=:. 118 DYLrpyEpAPP A R T P ESARME VL PREVEPE BVYERAPYK- E 165 11 11
+ + ++ | 1+ + 11 21+ +11 15!ISbjct+ +132 ++ | |+ L+ ]

PYL DPNL GBRE: QBFREQUGT LA T QDART R WRRINGER Fly Sk iRV EGKRL A HWAS 191 Query:

166 GAGNKT 171 IH Sbjct: 192 STGKKT 197

Query: 166 GAGNKT 171

[ 11

Sbjct: 192 STGKKT 197
20

Table 3D Domain Analysis of CRF2-13 Protein
PD338678 (QIUHF4_HUMAN 36-246) COAGULATION FACTOR III PALMITATE TISSUE
LIPOPROTEIN SIGNAL GLYCOPROTEIN TRANSMEMERANE PRECURSOR (SEQ ID NO:

XX)Score = 101 (43.3 bits), Expect = 0.003 Identities = 33/118 (27%),
Positives = 50/118 (41%) .

25 Query: 24 LAPPONVTLLSQNFSVYLTWLPGLG-NPQDVTYFVAYQSSPTRRRWREVEECAGTKELLC 82

N I A A Pt sand B |

Sbjct: 37 LPKPANITFLSINMKNVLOWTPPEGLQGVKVTYTVQYFIY-GOKKWLNKSECRNINRTYC 95
Query: 83 SMMCLKKQDLYNKFKGRVRTVSPSSKSPWVES EYLDYLFEVEPAPPVLVLTQTEEILS 140

30 N B P ] e 1+ 1]+ o+

Sbjct: 56 DLSA-ETSDYEHQYYAKVKAIWGTKCSKWAESGRFYPFLETQIGPPEVALTTDEKSIS 152

11



20 Tabl e 3D Domai n Anal ysis of CRF2-13 Protein PD338678 ( Q@UHF4_HUVAN

36- 246) COAGULATI ON FACTOR | I'1 PALM TATE TI SSUE LI POPROTEI N SI GNAL

GL YCOPRONEDNDIRANSVEMBRANE PRECURSOR (SEQ | D NO  XX) Scor @CEF/UN2/3¢348. 3
bits), Expect = 0.003 ldentities = 33/118 (27%, Positives = 50/118 (41%
25 Query: 24 LAPPQNVTII SOQNESVYIL TW PG G- NPQDVTYEVAYQSSPTRRRAREVEECAGTKELLC
8211 1+1 11 1 1 1 11 111Ta’i;leiEDbfhdhlAnll}151safcm}lgfrotenB?

LPKPANI TFLSI N .
YA TRASED G0+ v | o

SMMCLKKQDLYNK ,

#1+ + + 1 1 1boditived & so/doh (142%)+1 Sb| ct:

DL SA- ETSDYEHQYYAKVKAI V\GTKCSKV\AESGRFYPFLETQ GPPEVALTTDEKSI S 152 11 WO

03/ 040345 PCT/ US02/ 36316 Tabl e 3E Domain Anal ysis of CRF2-13 Protein
PDC08555 dukNR1_ m&&%ﬂ&@}@%&&%ﬂdﬁﬁﬁm&gﬁﬁmaw PRECURSOR
CHAI' N SI GNALI NTERFR E(zw |BETA | FN: ALPHA- 25§ E%EQ | D, I:\)IQ | XX)Score = 98
Ejg%ls g}t&d EXpﬁC PS éN%/‘Q&fDEl!TY%EKWSSHéE@S/M Fsg ‘I@ DEAKWL%éEt% ves = 88/ 207
LLQAAPGRPRLAPPQ\I\/T LLSONFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEE 73 +1 +1 | 1
11+1+ + _|Quq1ry|: | 7|4 @f‘]}KE&LPWPKK@%YI}TKF5G%ﬁVQS:SKSfrg/'ESEYLDYLFE‘:VEPAPPVLVLT 33
VLPSAAGGENLKPPENI DVYI | DDNYTLKWSSHGESMGSVFFSAEYRTK- DEAKWLKYPE 77 Query: 74

CAGTKEL L G-l KKQDE MK GRS MG SO e e R ERARRBYEVETE 83 | | | | ++]
|l + 301 1 +1 1 1 1+ + +11 + Sbhjct: 78

CQHTTTTKC@%LDIu“%!Hﬁ!ﬁB\é%Eﬁg\lSIé%%ﬁl SETABIERAE g0 10 Query

134 QTEEITSANATYOLPP - oo CVPPLDLRYEVAFVRECAGNKTLEPVIPHGOPVA TL 86 +++
w11+ 1+ L+t PPEed T sHjct: 137 AR 'LVH
PPGQJGVM&RE%KPSF@W{’%DWV\BR%S lfiw%‘fi@%TIﬂ%Y‘Qiﬁ’éﬁPy?blfﬂLzB?

QPAASEHHCLSARTI YTFSVPKYSKFS 213 | + +11 + I+ 1+ 1+1 +1 Sbjct: 193
LPETTS - YGuEMKAI HP- ShikddkHSNEST21Gva@st@soms h factors such are proteins that
bind to receptors on thg|cel|. surf:@ace, with the primary result of

activating;gel | wsaf-zproldfgrabiok-and/ Qe differentiation. Cytokines (e.g.,

20 Growth factors such are proteins that bind to receptors on the cell surface, with the
primary result of activating cellular proliferation and/or differentiation. Cytokines (e.g.,
lymphokines; interleukin and interferon) are a unique family of growth factors. A number of
receptors for lymphokines, hematopoeitic growth factors and growth hormone-related
molecules share common domains, and can be divided into families. The cytokine receptor

25  class 2 family includes interleukin-10 receptor; interferon-gamma receptor; interferon-
alpha/beta receptor; and tissue factor (Konigsberg ef al., Nature 380:41-46, 1996). The
presence of regions of CRF2~13 polypeptide related to domains found on tissue factor and
coagulation factor III palmitate tissue lipoprotein signal glycoprotein transmembrane
precursor are consistent with the localization of CRF2-13 polypeptide to the plasma

30 membrane and the assignment of CRF2-13 polypeptide to the cytokine receptor superfamily.
The presence of a region of CRF2-13 polypeptide related to interferon 1 receptor
transmembrane glycoprotein precursor signal chain interferon alpha/beta IFN-alpha receptor

reinforces this assignment.
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| ynphoki nes; interleukin and interferon) are a unique famly of growh
factors. A nunber of receptors for |ynphokines, hematopoeitic growh

fact ors awo ogioensth hor nmone-rel ated nol ecul es share conmomrcadarse?/ssie and can
be divided into famlies. The cytokine receptor 25 class 2 famly includes

I nterl eukin-10 receptor; interferon-gamma receptor; interferon- Nlgha/ bet a

recept or; andFltelrmslamdhae;uence(sme gskebdled ets iddntificdNest partef SR Eenamis ® 996) .
The presence gg s, of CRF2-13 pol ypeptide related to donmai ns found on
tissue f¥ABre (‘Jvm th fation factor 111 palnitate tissue Iipoprotein

si gnal ii}jg BI’OtEI n transnmenbrane precursor are consistent with the
| ocal iz of CRF2-13 polypeptide to the plasnma 30 nenbrane and the

assi gnment  of ,CREZ, 43RO KRERREDE b EDRCAEKIES LELRRAQI; superfam |y,
The pgesence Gh aaGEQhER A& G olvpe peidentne airedadaaai nterferon 1

receptor tr angneeheEACArg RGEo) P@Ge@%ng%rAﬁMAGm GACTENAR i nterferon
al pha/ bet a | F§tal ﬁéaGAt%% ?%FAgggg Hcar fg@ggc,f o2 VD 03/ 040345
PCT/ US02/ 36318 H:ditle Em@%&%%e&ma Qi arlisc d#gs identified as

part 1®f the geaomrecddifnc Sefdenee

shawttatt Téadyreact: A@iﬂ'bjue}Aé 1 GAAAGAGAGA

GAAMAP, AGAA COAAGGAACEAAGGHACIEMACGANGCH NGB 52 5] TAGTCHITAGAA AGAAAGAAAG
AAAGAAAGAA %A %ﬁé%g% REASRERR
AGAAAGTCAA CRACAT oo . L AC

CTCTTCCATC 201 ARQXeh@eN

e i
@CaActeE3ECETC E?G@%EMGATW GIGAGCAGGG 251

CTTTGITAAG A@QT(EWMAWW’@G GF—\?@A@I@S@FCWWWTH@ASOl ATCCCAGCAC

‘ [AG A A »
TCCEAWECTG Addal G&@AMTTAS&AWE@&FT IMAT&@A@&&%@:WT@&G TGAGCCAAGA
TCACACTATT &81 GBAACPEISAGCAETEACCERCACIGACCT FIANBTACTATARIAA AAAAAGAAAA 15

AGAAATTTCC CR{FCkAs

pAee

et bano D

601 AATTTCCAAA
TCTGTGAAAA

TCATIITCTC I0HCAMALAGTTFEATGREACE Tzzmsms\@@@@@"mcc@ﬁﬁam ATAATTATCA
TCGAARSACISSA ATCCTTATCA

ARGRTCIRCARALACSA
COCAAAGACA 281808 ARG REIZEAIAT W@ﬁ%ﬁﬁ?@@iﬂ?@%@é@ﬂ TTCTATGCAT

AAAAATTGCGA

30

35

40

45

50

55

1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151
2201
2251
2301
2351
2401
2451
2501
2551
2601
2651

GTTGCAAACA
AGGGCCGCAT
TGCTGTCCAG
CCAGAACAAG
GTACGTGGAG
AGGGAATCGC
GCTCGGATCC
ACTCTCCCTA
GTGGGTTATT
GTGCACGGAT
AAGTGCAGAT
GCGCTCCCCC
CAGTGAATCC
CTGCCGACTG
GGCGGGAGGC
CATGGCGGGG
CCGCTCCAGG
CCCGGGCCGG
CGGGGTCCGC
CCCCAGTTTG
CTCTCCCGCA
AACTGGAGAA
AGTGCTTTTT
ACACTTGACC
CCCTTCCCGT
TGCCCTGCTT
GTTGTTGTTT
ATGAGTAAGG
AACCTCACCG

ANCGARKTAGTCT 5

CCTCGGTGTC
AATATTGCGC
GTGAACACCA
CACCTGAAGC
AAGGGCAGCA
GTGTGTAAGG
CGCCAATGGC
ATCCTGCCAA
GATCATCAGC
TTACTGATTT
GAAGCAGAGG
cccceereecce
TAGGCGGCAG
CGTCACCTGC
GGGGACCTGG
CCCGAGCGCT
TAAGGGCGCG
GCCGCGCCTA
AGCCACCCGA
CTTCTTCCCA
GGAAACGAAT
AAAAGACAGC
AATGTTTCCT
CTAAAGTGTG
TCCTGCCAGG
TCTAACAAGA
TGTTGTTGTT
TGTCAGGTAC
CCCACGACTC

GATACACACC
GTCGTGGCGT
CAGCCTTCGG
TCTGGGGCCT
CGGATCCGCC
CGCGGAGCTC
ATTGAGGCCG
AATGGCCCGT
CGGTTTCTTC
TTTTTTCCGG
TACGGGCGAG
CCGCGGCGGG
GGACGGGCCC
CCGCGGTGGG
GTCCGGGCGG
GGGGCCCCCT
GGGCCGCGGG
CCCTCGGACC
GCCGGGTGCG
GGACTGAACA
CCAGTTTCCT
GGCAGTTTGA
AAAGAAAGCA
GACAGCAGGG
CCTCTGGTGG
CGGCTTTCTT
GTTGTTGTTG
AAAATTCCTC
CAACCGAAGC
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ATTCGGCAAC
GTGCCTTACT
GGTCAGAAAG
GCCGCTCCCC
GGGATCCCCG
AGCATCCGGC
CGTAGCCAAA
CCTGGAGCAC
CCCTCCCCTG
GAATTGAGTA
TTTCGAGCGC
GCTGTCCCCA
GCGGCTCTGC
CTAGGAGACG
GGACGCCGCG
GCTCCTGTGC
AGGGAGGGGGE
CAGAGCTCCT
AATCGGCCCT
GAACCGGGTC
AATGCTTCCA
TACTGCATAT
CTGATCCCTG
AAAGTGGGAC
GACGGAGCTC
TTGGTGGTGG
TTGTTTTCCC
GCCGTAGGAC
AGGGAAGAGA

GTCCTCCTAA
GGGAAGCTAC
ACAGCTTTCC
GGGTAGAGAA
GGGGCATTAA
TCAGAAACGC
CCGGCCTTGA
TGGACTGGCC
CCCTTCCCCC
AAACAAAACT
GGGGACCGGC
GGGACCTTCT
GGGCCATTGG
GGAGGCGGGA
GCAGGAAGGC
CTGCTGCAGG
AAGAGGGCTC
GGGACAGGCA
GCCTACGCGC
TTTGATATTC
GCTTCAGGAG
TTTTTAATAA
CGTGAAAACC
CGATTGATGT
TGGTCGCCTG
TTGTTGTTTT
ACCTCTACTG
CCAACCACCA
AGGTCCAGAA



851 ACAGACAGAC TCACACACAC ACACACACAC ACACACACAC ACTTTTTTTT 901 TTTTTTTTGA
AACTGAGITT CACTCTGICG CCCAGGCTGG AGIGCAGTIGG 951 CGCGATCTCG GCTCACTGCA
ACCTCCGCOVouanaE3E& TCA AGCGATTCTC 1001 CTGCCTCAGC CTCCCTGAPATESOLASA TA
CAGGTGAATG CCACCACGCC 25 1051 CGGCTGATTT TCTGTATTTT TAGTAGAGAC GGGGTTTCAC
CATGITGECC 1101 AGGCTTGTCTCCAACTCCTG ACCTCAGGCG ATCCACCCGC CTCACCCTCC

1151 CAAAGT
CTTTTTTAAT

1201
1 GITGCAAACA

CCTCGGTGIC @éﬂ']AC@@A@@mA@T@%M@‘A @T@P’E@ﬁﬁ%ﬁ@&:@hﬁ@ ]GGAWBCAT AATATTGCGC
e W@GP@GGQR%FA@* ATIBTCAGOTGEUGRE! GREAREACTCA CAGCCTTCGG

GTCGT&GCGT
GGTCAGAAAG
GGGTAGAGAA

3

1c

T

C

e

GCCECTCCCC
GGGGCATTAA

1501 AGCGAATOEC GRGIGHAAQRTERIGRAGCTECASEEATOCREETT GAGAARCEC 35 1551

GCT
ATCCTGCCAA
CGGITTCTTC

cdgaTCe WWTT@W GGW&W W@?TAIBDI ACTCTCCCTA
1T GATCATCACC
T TTTTTTCCGG

GAATTGAGTA AMNCA@&EWGAAT?@EAM@'@@A@%EG@M@A@%@ BAGEEEEEAG TTTCGAGCGC
GGGGATCGEE 460118@TW@%%GWWTW@CCA GGGACCTTCT

1851 CAGT
CTGCCGACTG

AGGGAGGGGG

GGGACAGECA 326.15

2201 CCCCAGB3TIG LITTEIG WCWG@M&@@@E@CE 'F\'EAT“ﬂ'CC 2251
CHNAATIIEATTCCEAGTIICERT

CTCT
AAAAGACAGC

AAAGT GGGAC
TGGT G
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P CIIERSACHEE A, T

AAAGAAAGCA G EATE ded €ord TdnrtdddChr 2

4251
4301
4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4901
4951
5001
5051
5101
5151
5201
5251
5301
5351
5401
5451
5501
5551
5601
5651
5701

TCACCCAGGC
CCTATCGGGT
TGACAGGCGT
ACGTGGTTTC
TGATTTGCCT
ACCATGCCCG
TCATCACCTC
TGAATCAAGT
ACCTGGGTTT
CAGGAAGATT
CAAGACGGCC
AACCTCAATA
AAACTGGGGA
CAGTGAGAAG
AGTCAGGGAA
GCAAAGGAGT
GGGAACAGCA
GGCTGGGGTG
GGAGCAAGGG
TGTAAAGACT
CCAGCACTTT
GAGACCAGCC
CTTGAACCCG
CTCCAGCCTG
AATAAAGACT
TTAGCAGAAG
AATGTGGAGA
GTAGAGACAG
TCACGGCAGC
CCTTACTCTC

ATTATTTTAT
TGGAGTGCAG
TCAAGCAATT
GTGCCACCAT
ACCATGTTGG
ACCTCTGCCT
GCCTTAGCTG
GTAGATATGT
ATTTCAAAGA
AAANACATCC
GCCTGATGAG
TGGCCAGGCC
ACAAATGTGG
GTGGTGTAAT
GAAAATGTGC
AGTGTCCTCG
GAGCCAGGTG
TGAGGGAACA
CTCCAGGAAG
AGGAGTGGTG
TTGGAGTTTA
GAGAGGCCAA
TGTAATCCCA
GAAGGTGGAG
GGTGGCAGCA
TTTGAGTTTC
ATGAACATGA
ATGGACTGAA
GGTCTTGCTC
CTTGAACTCC
ACCATTGTGC

TTATTTATTT
TGGCGCAATC
CTCGTGTCTC
GCCCAACTAA
CCAGGCTGGT
CCCAAAATGC
CTATTATTAT
CAAGGAAGAT
CTAGATGGTG
AGAAGAATGC
CCTGTAGGGT
AGGCCAGGCC
ACTTTATTCT
CAGATGCGTA
CACAGAGGGG
AGACAGTGAC
GATATCCAGG
GCGTGTGCAA
GGCAAAAAGT
GGTCAGATTG
GACCAGGCAC
GGTGGGCGGA
GCTACTCTGG
GTTGCAGTGA
TAAGACTCTG
CCTGGAGTGA
TCTGATTTTC
GGCAAGGTGT
TGTTGGCCAG
TGGGCTCAGG
CCTGCTAATT
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TGAGACAGAG
TCGGCTCACT
AGCCTCCCAA
TTTTTGTATT
CTCAAACTCC
TGGGATCACA
CATCATCGTT
TCCCTGGAGG
AATACCAGGC
AGTGGCTTGG
AGCTGTTGGG
ACGTCAGGCA
GAGGCCAAGG
TTTCAGAAGA
AATAGAGGTC
ATCAAAGGAA
GGCAGAACTG
AGGCCTGGAG
CCTGTGTGGA
GGTAGGGCCT
AGTGGCTCAG
TCACCTGAGG
AGGCTGAGGC
GCTGAGATTG
CCTCAAAATA
GAGGAAAGCC
ATTTTTAATC
TTTGTATATT
ACTGAAGTGC
CGAAACTCCC
TTTTAAAAAA

CACGEARSO029 301 AACTGGAGAA

@g@g@ﬁ@in AATGTTTCCT
ADAGTETG GACAGCAGGG

@MT@I@CCQ@G@@@W@@@@MW @@mﬁw@s GACGGAGCTC

0 e A A A B TICT T THERIRCISG TTGTTGTTTT
TATTATTATT

TCTCACTCTG
GCAACCTCCA
GTAGCTGAGA
TTTAGAAGAG
TGACCTCAGG
GGGGTGAGTT
ATCATCATCA
AAGTGACATT
AGTCAAAGAC
CAACATCGAG
GAGAGAGCAG
GGGCCTCACA
AAAGGGCATG
TGAAGATTAA
AGTTAAAGGG
TGTGAAAACA
TTAAGGCAGA
TTGGGAGTGT
TGGAGATATG
TGGTGGTGAT
GCCTGTAATC
TCAGGAGTTC
AGGAGAATCG
TGCCACTGTA
AAATAAAAAT
TTAGAGGGCT
CTTCCCTGCT
TGTCTGTTTC
AGTGGCACAA
ACCTCAGCCT
TTTATTTTGT



55 2551 GITGITGITT TGITGITGIT GITGITGITG TTGITTTCCC ACCTCTACTG 2601
ATGAGTAAGG TGTCAGGTAC AAAATTCCTC GOOGTAGGAC CCAACCACCA 2651 AACCTCACCG
CCCACGACTWOMANBBBAAGC AGGGAAGAGA AGGTCCAGAA 13 WO 03/ 040345/ IRCY44IB02/ 36316
2701 ATCGCCCCCA GGATATTTTC CTAGTCTTGG ACTCACAGTT TAAAGAGCTG 2751 TAAAGGTCCC
TGGGCATAAT CCAATCATCA TAAAAGCCTA TATTTATTCA 2801 GCAACTTCTT TGTGOCAGEC
ACCGCATTAT 5716 GRAXBIET CRCACICA &5 ;

TTTTCCGATG %Tﬁ piienecs P '

GAGGTGAGGL 55395 Aol SAGAAGAGEGTEC AN OCTRAETAG CTTTTGOCTC
3001 mmmmmmmmm@Twme 3051
CCAGGGATGC JROEACCEECET GTRICEEIEA TR3ALS

TGTACCTGTG r%

CCTTCTTGTA &EIT AT ASGEAIGET Apaa@rbmﬁmeﬁm ﬂ@AEBM\AETA TGGTGTGATG
ATTTRGGAGT $AGTACAGCEA13BIANATCRANGEITCANKTASIC SITETATAC AAMCTGACTG
TGTAGCCTCA 62330 FTEITTAREST %

3351 CAGAA A;%@ﬁ%ﬁ@%

AGGITTTACA ARG fi@teXaCAd @&cﬁ@@WATG&éS 1 TCATAGAGEA
AAGTIBGCTCT #GCT @T@G@CTIGTTF @N@PACBC'F@“—TCSS@-F BRATEGEECG ACTGTCCTGC

CCATAGGATA €30 TACRRATTAS : CACCCGTTAG
GAAGTCCAGA éﬁﬁﬁ@iﬂ% é@%z‘ G TCOCAGCTAG

AGGACACAGG 2001 36biarhk CAC EicAn AGCAGECAGK: AR TFEGS ATCTARAAGGT GATGGGTAGG

370120CAGCCGHEBEC TTW@W%@WW 3751
TGCCATTTTG CRACCEESY

ATTCTOONT G B P SRS

CCCCTGGCAC 80 Glictddoin A AR TROTAG ﬁﬁeﬁ@ﬁd&@ 'EI@"@@&@TZ@(E"TPA@"@%CAAT AGATGGAATA
GTTE3AATCA H’%AA@WTGCB%mCTT@W@@F% ARCARCHARGT ACAGTCAAGA
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7201
7251
7301
7351
7401
7451
7501
7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401
8451
8501
8551
8601
8651
8701
8751

GTGATCTGCC
CACTGCGCCC
CCTAGCTGTC
CAGACGTCCC
TGACCATTGC
GAAAACCAGG
TCAGTACACC
ATCCTGAGCA
GGCTACATGA
GTGGCAATGA
AGTTTGAGGG
TGGGGAGCCC

CACCTTGACC
GGCCCATGAA
TAACCCATGG
TGTGACTCTT
TCTGGCGCTG
CCTGGGCTGG
ACCTCAATGC
GGGAAGGTGC
AGCGGGAATG
GAAGTATATT
CAAATGCTTG
AGTTTGCCGG

e

CCTACCTCCT WE@MTJ@A%AE"M @ET@A@@T BPGNCCTCAG

TCCCAAAGTG
ATACTTCTTA
CTGGGGGTCC
GTCTGATCCA
GGAGCCAGAC
GCCTGGGTTC
AAAACAAGTT
AATGAGTAGG
AAGAGTCAGG
ATGTAAGGGA
AATGATCCCT
GAGGGAGAGA

CTGGGATTAC
CCTGGCGGAC
TTCACACTTG
TGTCCAAGTT
TGTGTTCCCA
CTGAGATGGA
CAAAGGCTTA
GAGGGTCATC
CAAAAAGAAA
CTAGGGTGTG
TTAAAGGAAT
TGCCTCGAAG

AGGCTTGAGC
AGCCTAATAG
TTTATACTGG
TATGCCTGTC
GCAACCCAGG
AGGTGCAAAT
TTACTTACAG
CTCCATCCTG
GTGAGAGCTT
GGTCAGGTTA
GGGTGGGAAG
TTCTTATCTC

01 AGGACCCTGA

%@gﬁm TTCTTTGAAA

CT TAATAGCTGA

A 4101

TGGCCACTGG CTTGGGCCAT CTGAGTGTGG CATCTACTTC TAATGCCTAG
GCAGCAACCT TTGCTGTGTC ATCTCCCTTA CACAAGGTTG GAAGCAGGGA

GACCGGTCAG
ATTTACTCAA
CAGGCAGGCT
TGATATCCTC
TGGTGTTCTG
CCTGGCAAAG
AGTGGCTCCT
TGCCCCTCAG
CTTCATGACC
AGAATGTGAC
CCAGGGCTTG
GTAGAGGAGA
GGGGCTTGGA
TGGCTAGCTC
GAGGGGCTTT
CAGTGTACAG
GTTGGTGTGG
AAGTGGCTGG

GAAGCCTTTG
CAGATGTTTA
CTGGGGATGT
AAGGATGCTC
CTGGAACCCT
GGTCTTCTCT
GGTTCCTCAA
CTTGGGATGG
CCTTTCTTTC
GCTGCTCTCC
GCAACCCCCA
CTCTCTCGGC
GGGGCTTCTC
TCTGGGCCCT
TGATAAAGGT
GTGACCAGTC
GGCATGGATG
ATGAGGTGCT

GTGTAACCCA
TTGTGCACCT
GGCTGAGAAC
CCTCCTGGAG
CCGGTCCCAG
CATGGCACAA
ACTCAGTGAG
CCTGAGTCAA
CCCCAGGGAG
CAGAACTTCA
GGATGTGACC
TGGTGGATGG
TGGGACAGCT
ACGGGAGATG
CTGGAGGTGG
TGCCGGGGCG
TAGCTGTGGG
TGGAGCTGTC
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TGTTATTGTA
ACTATGTGCT
AGGACAGAGC
GCCATTAGGT
AGTGTGCAGG
GGGCTGCAGT
CACTTGCCTG
GACCAGCCAG
GCCCCGTCTG
GCGTGTACCT
TATTTTGTGG
GAAGACTGAG
GCACCCAGTG
GCATGTGGCC
GGAAGATGTT
GGGGTAAGTC
GGCCAGAGGA
CCAGCTGATC

ATATTCATTC
GAGGCCATGG
CCCTGGTCCT
TCCTGTTCCA
AGCCTCCCCT
ACAGCCAGTC
CCCTTCGTGC
GAGCTCCAGG
GCCceeTcece
GACATGGCTC
CCTATCAGAG
GGGGTGGGTG
TGGGCAGCAC
GGCATTTGGA
GAATGAAGAG
TTTGAGGAAA
TGAAATTCTC
AGTGAGGCAA



30 4151 TGITTAACAC AGAACCTGEC TCATAGAACA CAATACACAT TAGCTGCTAT 4201
TATTATTATT ATTATTTTAT TTATTTATTT TGAGACAGAG TCTCACTCTG 4251 TCACCCAGEC
TGGAGT CCABO TGBEGEAATC TCGGCTCACT GCAACCTCCA 4301 CCTATCGBGT/URGRRGUAATT
CTCGIGICTC AGCCTCCCAA GTAGCTGAGA 4351 TGACAGGCGI GI'GCCACCAT GCCCAACTAA
TTTTTGTATT TT(;I'AGAAGAG 35 4401 ACGT GGITTC ACCATGITGG CCAGCTGGI CTCAAACTCC

TGACCTCAGG GGGGTGAGTT
4501 ACCAT AETAT ) 4551
TCATCACCTC GTAGATALGIcCAAGGAREATT ELRCTERAGETAMGTGACATIET2dG01 TGAATCAAGT
ATTTCAAAGA GA OTHCATCETICANTASTNONE ACTE/QSC/ATAATITIBS IAMITTRIIGTTT AAAMACATCC
AGAAGAATGC APEEGd ‘ : ‘ G CCTGTAGGGT
AGCTGTTGGG G o ACGTCAGGCA

GGGCCTCACA 9480 1CM@@EMEACMAAATWGA€T T:EW@KA @amm AAAGGGCATG

4851 1AAACTGEE5CA GBRESIBTALRCCCATCCETATACET (GSCAMGATT CARKATITA 45 4901

sl il e e
AGTGTCCTCG o GAGCCAGGTG
GATATCCAGG GEGAGHACTRTTT MACGRAGH: AEOGLCcAGERAACARDAr TGARBRAACA GCGTGTGCAA

AGCCETGGAG  TTTGORSBFEICACS A TICETCAIGTEN B (BASTSAAT CEEIAMINGT CCTGTGTGGA

TGGAGATATG
5201 TGTAAA

R

R

C 5251

TGGTGGTGAT

CCAGCACTTT GAGAGEEEAARTEGTGEEEEEA TEACETCAGCCICAGRAGRIEceER0]1 GAGACCAGCC
TGTARTCCCA ERACIRSFERSCAGATTINGIES ATSCATRS
GITGCAGTGA

CCTCAAAATA ALAT.

A
CAC

ACTG

TG TGO

TCGCAGSGA

ST SRt GROEACLET Gy

ATl AP BEAGI BT THCAGITEAG: GRiIAGLCA GAGGAAAGCC

TTAGAGGCCT  9%80 1CATTARGCAGRAS: RGN CATEACARC TAGAAAAREE: ATTITRGEWRTC CTTCCCTGCT

5551 2AA

@A@@MAG?”-

i
CTTGAACTCC fEMQA@iA@EAA&E&@E& WTGﬁ@iT @Ga'ziﬁ%@a'ﬁT C ACCATTGIGC
CCT GCT AATT 1PIOAT APARACRTTA GAXTACEGAT RTONDIO8/ D488STPCTLAIS0FIT36316
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10251
10301
10351
10401
10451
10501
10551
10601
10651
10701
10751
10801
10851
10901
10951
11001
11051
11101
11151
11201
11251
11301
11351
11401
11451
11501
11551
11601
11651
11701
11751
11801

AGTTGGAATT
TCCAGTCATA
TCCTTTATCA
GGTGATTGCT
TTTGGTGGTT
TGCCTCATCT
TTTAACTTGA
CCTTTCCAGC
TTCCTGACCT
GTTATAAAGA
ATTGCTTTTG
ACACACACAT
CCCAGGCCAG
CCTGGGTTCA
CAGGCGCCCA
GGGTTTCACC
TCTGCCCCCC
GCACCCAGCC
ATACGGGTGC
TCTATGGTAC
CAAGGACAGG
CTTTATCCCA
CGCCCAAAGG
GAAGGATGCC
GGGTGTTGCC
GACTCGTCCT
TGGCTGGAAA
TCCAGCTTCC
CCCTTGAACA
AGTTAGTGGT
TGCACTTTCA
CTATGGCTTC

ATTTTATAAA
CTATTCAAAT
ATTTTCAAGA
AGTTTATTAT
TCAGTCTATT
CTGTCCAGTG
CCCTAGTGGT
TGTCCATTAC
AAAACCTGCA
CTATAATCTG
GTGTTTTCAG
GTACATACTT
AGTGCAGTGG
AGAGATTATC
CCACCATACC
ATGTTGGCCA
TCGGCCTCCC
TACATGTACA
TTCCCATCTA
ATCTATATTT
GGACATGATA
AAACATACAT
GTTTGTGATG
TAGATGGCTG
AGAGGAGACT
CACTCAGTGT
GCAGGTGGCA
TTCTTTCTCC
TCACACTCCG
TTGCTGGGGG
GCTTCCCTGG
TTTCTTTCCC

GAGATGTATC
AGGCAAGAGA
TAATGAATTG
TATCATTATG
GCGACGTACT
GGAGTCTCAT
CAAGTTAAAT
GACAAGATGT
GTCAGCCATT
CATGCTAGCT
TGAACAGAGT
TTTTTTTTTA
CATGATCTCG
CTGCCTCAGC
CGGCTAATTT
GGCTGGTGTC
AAAATGCTGG
TAATTTTTAA
AATTTAGTTC
TCTTTCTTTC
GAACTAGAAT
ACTTGCCTCT
GTCAATATTA
TTAAAGTTTT
GACATTTGAG
GGGTGGGCAC
GATGGTGGGA
CGTGCGGGAT
GGTTTTTTGG
CTCTCGGATC
TTTTGAGGGT
ACCTTGCTGA
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CTCTCATCTG
GGATAAATGC
GTTCCTTATC
AACTCAGGCA
CTGCTCATTG
CAAGTTTGCT
CTTTCCAGAT
TCCAGGTCCC
TCTCCATTTA
ATGCTGATCA
GATGTGTGTA
GACAGAGCTT
GCTCACTGCA
CTACTAAGTA
TTGTATTTTT
GAACTCCTGA
GATTACAGGC
GATAAAATGC
CTTAGGATTT
ACACTGAGAA
GACCCATAAT
TAATAGTTTC
GGTGTCAACT
GTTTCTGGGG
TCAGTGGACT
AACCCAACTG
TAGCTTCACT
GCTTCCTTCT
CCTTTAGACT
TTTGGTCACA
TTCAGATTCG
CGGCCTATCG

GTATTTGATA
TTAATTTTTT
ATCTCCCAAA
TTTAAACACA
AAGCTTGAAT
CCTGAGTCCT
TTAACAGATA
TCTGGTACAA
GTAAGAAATG
CTACTTAGCT
TACCACATAG
CACTCTGTCA
ACCTCCACCT
GTTGGGATTA
AGTAGAGACG
CCTCAAGTGA
ATGAGCCATC
CTAATGAGTT
TTACCTGACT
TCCTGTTTCT
TACTCATTTT
TTGCTCTTTT
TAATTGGGTT
GTGTCTGTGA
GGGAATGGAA
GCTGCCAGGC
TGCTGGGTCT
GCTCCTCCTG
CTTGGACTTA
GACTGAAGGC
GACTGAGTCA
TGGGACTTCG



5751 AGAGATGIGG TCTCACTATG TTGCCTAGGC AAGICTTAAA TTCCTGGICT 5801 CAAATGATTC
TCCTGCCTCG ATGICCCAAA GIGCTGEGAT TACAGGIGIC 5851 AGCTGCCATG cccaccerar
ATTTTTTTTWODIABESGCGA AAAAGCCTTT 5901 TAATAGIATG AGGTGITPCT/URMAGIA TCT
ACCATAAAGC TCTTCTGTAA 5 5951 ATCAAAATGA GAATGTAATT ATTGATAGAG CAATGACCTT
AGACTACAGT 6001 GCAGACTTTT CATCTTACAT TTGGEGCTCAT GAATTTTAGT ATAACTGATT
o e
ATAACACATA Aﬁﬂ@ﬁaﬂaﬂaﬁﬁhmﬁ&51 ATGAACCTGC
AGAAGT AGGT 1 AAAGTRGICACGATAITITTCEE TEQAWMTEEVMEAGGE@Cfn%OAEAEA¢WEAC¥NAJVF GTATATGACA
G¥¥TGH5T(§T(§T12P¥I«STFFA§?F¢A?$FFT??F?HQQF AT TTT AFGCRATATE ACTTERGATG GAGICTCACT
sen e T
ATTCAAGCGA; oy EAGT ARG CEAAGABCC GTGCACCACC
6401 ACCCCIGELT AatATAREEIC SR CETTIGAEAGBTAGAAEACABCTAGCTCAGEMIIGET 15 6451
CSGTGMTGLGFQTWGWM@W% WF@I&GW rTC 01 CCCAAAGTAC
At (P IErT L cat AEFIFERIAC CACTATGOAG

& (Hch rothba AAGAITEAdT# éﬁéﬂ FARAGC ACACCTAGGT
ATAﬁﬁﬁﬁﬂTIlﬁﬁATAﬁﬁﬁEQEQG@&kﬁ@ﬁﬁ&ﬁiﬁ@ﬁmT@A@Eﬁﬁﬁﬂ?ﬁ‘ﬂﬁmﬁﬂﬂﬂ¢AC TTTCAAGTTA
AAATC%ATTTl%ﬁl6?@@G@%ﬁ@f%@%@@@ﬁﬂKﬁQﬂﬁﬁﬁT?ﬁ@ﬁ%@ﬁ%ﬁ?ﬁ$gﬁﬁ TA CAAAAATGAA
6751 ATTGT RPRRT AN %%W&éﬁ C 6801
ATGCCTCCAA; A Al \ AACGEL G RACHAAMEEIERcr 0851 TGAGAGCCTC
Cﬁ(X:TAJVNTTlz¥5EKFE%@EEMGAW@MG@EW@&GEK@ CETEETAT GCATE G EATGBCASEMAT GAATAATGCC

AGCGAGCT GG A3CET GTETTRICTY, TTTT TTTTTTTTTT
ETEEE SER R e EE AT TOACTCACT
29

GCAACCTCGT, Ooederbh@AGEAAIGECAT Cellichd s ACKICELIEEAG GTAGCTGAGA
7101 CTACAGE@CTﬂ@@@ﬁ@mH{M@TﬁW@®$GQ$AﬁMEEEIT@£%ﬂGCﬂTW$&ﬂ%ﬂﬁG 7151

€C7201 GTGATCTGCC

HE M L e s o

‘ . £ cofdtehrCLTACETERdfe TAMCEESRECG CTGEEEGTCC
TTCACACTTGLI2 'ETA'IEACG'@@GT’J? %AGP(GA@QC@DM@TW@GHG CTCTSAHFCCA TGICCAAGTT

T 13 TAPEIQCAET TEES
TAT GrcC 3-P401AT-EGGGTTTC ACCGTGT%%%%C%@G%%@S%%%% Tﬁ'ﬁm GCAACCCAGG
13401 TGATCCGCCT GCCTTGGCCT CCCAAAGGGC TGGGATTACA GGCATGAGCT
13451 ACTGCACCTG GCTAGCCCCA AAACTCTTAA CCCATTTCAG CATCTACTCT
13501 AAGTCCAAAG TCTCATCTAA ATCAGGTATG GETGTGACTG GAGGTGTTAC
35 13551 TCATCCTGAG GCCAAATTCC TCTCCACTTA TGAACCTGTG AAACCAGACA
13601 GGTTATGTGC TTTGAAAATA AAGTGATGGG ACATGCATGG GATAGACTTT
13651 CCCATTCCAA AAGAGAAAAA TAGGAAAGAA GGAAAGAGTG ACAGGTCCCA
13701 AGCAAGTCTA AAACCTCGCA GGGCAAATTC CATTAGATTT TAAGTTTCAA
13751 GAATAGCCCT CTTTGGCTCA GTGCTCTGCC CTTTGEGCCC ACTGGGGCGEG
40 13801 CAGCCCTATC CCCTTTGCCC TGGETGGTGA CCCTACCCTC GAGTCACTGG
13851 TTAGCAGCAG CCTAGCCTGC TGAAACTAAG GAGEGGACAG TGTTGCCTCC
13901 AGGTCTTTGG TGGCAGTGAC AACCCTGCTG ATCTCTGAAT CATCTTCCAG
13951 GAAATTTTTC CCTATACTTG AAGGATATTG CGTGTTCACA GCCAAATAGC
14001 TCCAGCTCTT GTCCCTTTCT TTAGAATCCC AGAAGTCCAA CAGCCTTCCT
45 14051 TCATTCTGTC CCATCTCTGT CCCCTTTAGT CAAAGCTGGA AGTGCCTCTG
14101 CTGGTATAAT CCCATCAGTA TGTCTAATTT CTGCTTAAAT GGCTGATTAA
14151 GTCTATGAGT TGCACCTCTG ATCTCTTTAT CAAAAGGTTG TTCTAGCCAC
14201 AACCTTAGTG TCCTCCCCAG AACATGCTTT CTCATTTTTT TTTTTGCAAT
14251 GTGGATAGGC TGAAAATTTT CCAAAGCTTC AAGTTCTAGT TCCTTTTGGC
50 14301 TTACCAATTC TTTTCATATA TCTCTTCTCT CACATTTTAC TATAAGCAGT
14351 AAGAAGAAAC CAGGTTGTAC CTTCAGCACT TTGCTTAGAA ATCTCTTCTG
14401 CTAAGCATCC AAGTTTATGT CTTTTAAATT ATCTTTTTGT TATTTATTTT
14451 ATATTATCAT TTTTGAGATG GCTAGCCAAT GATCTTTTAA CTTCTAATTT
14501 CTGCAAAACA CTAGAAGACA ATTCAACCAG TTCTTTGCCA CTTTATAACA
55 14551 AGGATCACCT TTCCTCCAGT TTCCAATAAC ACATTCCTCT TTTCCACCTG
14601 AGACCTCACC AGAATCACCT TTAATGTCTA TATTCCTACC AATAGTCTTT
14651 TTAAGGCAAT ATAGGCTTTC TCTAACATGC ACTTCAAACT TCAAGATTCT
14701 ACCCATTATG CAATTCCAAA GCCACTTCCA CATTTTTAGG TATTGATTAC
14751 CTCAGCACCT CATTTCTGGT GCCCAAATCT GCACTGGTTT GCTAGGGCTG
60 14801 CCATAACAAA GTACGACAGT CTGGGTAAAC AACAGAATTT TATTTTCTCA
14851 AAATTCTGGA GGTTGGAAGT CCAAGGTCAA GGCGTTGCTA GGTTTAGTTT
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35 7451 GAAAACCAGG CCTGGGCTGG GCCTGGGITC CTGAGATGGA AGGTGCAAAT 7501
TCAGTACACC ACCTCAATGC AAAACAAGTT CAAAGGCTTA TTACTTACAG 7551 ATCCTGAGCA
GGGAAGGT GEZOANIGAET AGG GAGGGTCATC CTCCATCCTG 7601 GGCTACAPGANAGISBBRAATG
AAGAGTCAGG CAAAAAGAAA GTGAGAGCTT 7651 GTGGCAATGA GAAGTATATT ATGTAAGGGA
CTAGGGTGTG GGTCAGGTTA 40 7701 AGTTTGAGGG CAAATGCTTG AATGATCCCT TTAAAGGAAT
GGGTGGGAAGMW&CTF@MG@GPWW@% G TTCTTATCTC
7801 T A O e G 7851

GCAGCAA W Gl sohdohd AoALMBCET T TCAAGRASGANTER01 GACCGGTCAG
GAAG@CTTT@WGTAA@@@AMG}:@W@A @TA{HGEWT@G%&MQS@AAWACTCAA CAGATGTTTA

REET eeﬁ
AGGACAGAGC% ﬁ%TG?Q@TE% Aﬁ@@g@T@T TATCET e B ohG,
TOCTGTTCCAY 5 g% &t Mﬁm@@@m AGHGIGEAGS AGCCTOCCCT

815110CCT GCGAAAG CBBICCRFEAT @C@AGWGMW@A%WC 50 8201
orhCebAaiChdit

CCTATCAGAG-B51 SQEEC'@FA@MTW%E
8501

TGECTAGCT G5 MWTI@Q{TTP&GO 1 GAGGGECECTTT
TGATZNAGGT 1@'EGGM@TWW W’G@@*’P@@'&F @%GF@AG GTGACCAGTIC

SCearoon TS KL G G

AGT GAGGCAA; dofz 1 WRTOSA 408 422 AACEATISORT36G3E6 cTREMTC T mﬁé@&@ GGCAGAGGAG
CTGTIACCTGL GECAATEAZECRA TCOUTAA @EMTTF@\WWGF W TTTTTTTTTT
TTTTTGAGAC: BCAGIECEIEES A8 GO TAMEES HE

AT CANCE 3136 P PATRERS G

9001 GGCATTAGAG dﬁéﬂ'@%’f&?@é«rT@ﬁ@&ﬁM’Kﬁ"ﬁ'ﬁ@rﬂA@ﬂéﬁaT

30 16351 CCCTGCCTGT GGTGTCTTAC CATGGCAGCC CTCACAGACT AATATATCAG
16401 ATTTTTTTCC TTCAACAGTT AACGCTTTTG GTGTCCTAAG CAATATTCGC
16451 CTGACCCAGG GTCATGAAGA TTTTTCTTCT ATGCTTTCTT CTGGAAGTTC
16501 TATAATTTTA GCTTTTACAT ATTTTTTTAA CTTTCCTTCT TCTTGCCTTC
16551 TETTTCTTTT AAGGCATCAT CTATTGTGTT AATTTGTTCT TGTATTCCTT
35 16601 CTGATTTATT CTTCACTTCT GAAATGAATT TTGCTTTTTA AAAATATATA
16651 TAATTCTTTT CTGTGTCTGA GTTTTTCTAA TTAGGTTTTA TGTGGTTTTT
16701 TCTTGTCCTG CATCACTTTT TACTGTCTTT TGCCCATTTT GAAGTATCAG
16751 GTTCCAGTTT TGATCTGTTC ATGGATATGT TTTTGTGACA TGTTTCTTCT
16801 GGCTTCTTAT CATTTATTGC TTAGCTTATT AATTTCTATT CTTTCTTATT
40 16851 TTCTATTATA AGTATTTAAA GCTATATGTT TTCCTCTAAG TATTACTITAG
16901 CTGTCTTATA CGTTTTCATT TGTGTTATTT GGTGATCATT CACTTTCAGC
16951 TATTTATTAA TTTCCATTAT AATTCTTTCA TCTATGGGTT GTTTTAAAAA
17001 ATATTTTTAA GGCCAGGTGT GGTGACTCAC ATCTGTAATC ACAGCACTTA
17051 GGGAGGCTGA GGTGGGAGGA TTGCTTGAGG CCAGAAGTTT GAGACCGGCC
45 17101 TAGGCAACAA AGTGAGACCC CCTCTCTACA GAATATTTTT TTAAAATTAG
17151 CTGGGCCAGG CGTGGTGGCT CATCCCAGCA CCTGTAATAC CAGCACTTTG
17201 GGAGGCCAAG GCAGATGGAT CACCTGAGGT CAGGAGTTCG AGACCAGCCT
17251 GGGCAACATG GTAAAACCCC ATCTCTACTA AAATATAAAA ATTAGCCAGG
17301 TETGGTGATA GGTGCCTGTA ATCCCAGCTA CTTGGGAGGC TGAGGCAGGA
50 17351 GAATTCTTTG AACCCAGGAG GAGGAGTTTG CAGTGAGCCG AGATTGCACC
17401 ACTGCACTCC AGCCTGGATG ACAGAGCGAG ACTCTGTCTC AAAAARAAAR
17451 AGAAAAGAAA ATTAGCTGGG TGTAGTGGCA GGTACCTGTG GTCCCAGTGA
17501 CTCAGAGACT GAGGCAGGAG GATCACCTGA GCCCAGGAGT AGAGGCTGCA
17551 GTGAGCTATG TTTGTGCCAC TGCACTCCAG CCTGTGCAAC AGAGCAAGAC
55 17601 GCTGTCTCAA AAAATATATA TTTTTTTAAA TTTTCAAACT TCCTTTAGIT
17651 CTCTTTTTGT TATTAACTIT TAACTGAATG TTTTGCAATC AGAAGAAATA
17701 CTTTATGAGA TACCTATICT TTAAAATTTC TTAAGAATTG CTTTGTGITA
17751 ATATTTTGTT AATAGTTCAC ATGTGGTTCA ACCAATTTGT TTAGTTAGIT
17801 CTGTATATGT TCATTAGACC AACTTGATAA CTGTGTTGTT CTTTATTTAT
60 17851 TTATGTATTT ATTTTTCTTT GTCTATTCAT CAATTGCTGG GTGAGATGTA
17901 TTAAAATTTC TTGTTGTAAG TGTGGCTGTT CACTTTCTAC CTGTAGTTTG
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9051 ACAGACGAGG TTTCTCCATG TTGCCCACGC TGGICTCGAA CTCCTGAGCT 9101

CAGGTGATCC ACCCACCTCA GCCTCCCAAA GIGITGEGAT TACAGECGTA 9151 AGCCACCGCG
CTTGCCCAAROTGBABACACT TTTCCCGATG GGATCATTCT 9201 CAATTTGEBAAVUSEEEARBECAG
CCACAGCGAA TCCAGAGAAA TCTGACAATG 10 9251 GAAGCAGATC CACCATCTTC GAACATAGAT
GCGAATCGIT CAGAGITCTT 9301 TAGCAGGACA GTGAGATGAT AGAAGCAGAA GCTCGGEGAGG
ATTCACCT GG 79985 tCEGTTEET %@W@WM@% W@CCA CCGTGTCCTC

9401 AGGAG@@?I’CG@‘F"@
CACTTCCTT

GGCGAFTGAS

8

o] COCARNGI G

GA TEE\
g6l Gl KehoAfrCALIShEdAAT AM@EE’WTG@%T 'I"IT@@@AWGC TCTCTGAGGA

CAAGTTCAGR BAW@TTTTWW% C%@MW@@Q@Q MCCHREISSTG CATGTTGCTC

AAAGTCACAG BA@IIT

TCCTCTA%E
975440 T

ATGF&CF@WCWC

AGATGGAGGT: oF

%g%% %@ITGT TGAAAGTCTA

GG GAGGCCGAGG 20

@%"EI@T ?@%CEE@E%WGWA@@QT BCTBEGTAAC 9801
ATGGT GAAAQ 8Z&TT GRGIITRACCCAAFRATHRAR GAWAWWW@PWGG%Sl GIGTAGTAGC

G ‘ér,
oG e
ATCABAAGGG cF4T T EAGERRES cAdiAe

NINNINNNNNNN 87QOOBACNQNBNNWANRNMNWWWW

10101 NNNNNIRANRENIRRNINRRIS

AAAAGAAAGA, AAGTCTA
GAATSIGT GAT! o83 T CHARBEARGATAREITM B T@ATIFORICIB0C 2 BETAGERCGAATT ATTTTATAAA
GAGATGTATQ &35 CTCATICTCIEST ATCCREARTA CTEOIILTT CEIRCPENTAC

GGATAAATGC
ATCTCCCAAA

SmEE i

o

abﬂﬁEﬁEG&ﬁEEMG&QZOI TTATACATTA

UL

C EABERIANCA ACAGAGCAAG
@@A@'&@QA@GGMWEA@AGWG' AGGTN  NNNNNNNNNN

Al

CT TGAGCCCAGG

NN NNNNNNNNNN
A 10151

T AGGCAAGAGA
ITG GITCCTTATC

il &&&EEA&E&M@&E@A&IBCA TTTAAACACA

104535 TTTCIEE%T'EM@AI%A@@A@GTA@ET@'@@G’@ATW@ PORCSTREAAT 35 10501
TGCCTCATCTL CUGT GENGTCATIAGRCETAT
CCCTAGTGGTL
GACAAGATGTY

TCT %TTTM@M%%M@T&ET@EENMA@WW@QT@TA@T ATGCTGATCA
CTACTTAGCT19451

35

40

45

50

55

60

19501
19551
19601
19651
19701
19751
19801
19851
19901
19951
20001
20051
20101
20151
20201
20251
20301
20351
20401
20451
20501
20551
20601
20651
20701
20751
20801
20851
20901
20951

Al
G.

TCTAAGTTCC
TCTCCTCCCC
TGTGCGGGAA
GGACCTGTAC
CCAAGTCCCC
AGGTCTGTGG
CTGTGCTCAG
TCCCCAAAGC
TGGGACCAGC
GGGGAGCTCC
TGTTCATTAT
ACTTTATATG
ACAATGTTTA
TCCCAGCACT
TTGAGACCAC
AAAAATTAGC
AGGCTGAGGC
GCCAAGATCA
GAAAAAAATT
ATTTTCTATA
AGAAAAAMAAA
GGTGAGGAGG
AACTTGTGAG
CTTGATACCG
CATAGATGTG
GGGAGGATAA
TGCTGCCCGG
AGAAGAGGGA
GAAGAAGAGA
AGAAGGGAAG
GGAGGAAGCA

.a—d:

GTGACCCGGA
CAGCTCTCCC
CCAAGGAGCT
AACAAGTTCA
CTGGGTGGAG
GTAAGGGACT
TGCTCAGTGG
AGAGGECAGC
AACAGCGAGG
AGCCAGCACC
TTTCAGTTGA
CTTATTCCTA
AAACCAATTC
TTGEGAGGCC
CCTGGCCAAC
CAGGCTTGGT
AGGAGRAATCG
CGCCCCTGCA
AATAAACAAA
CACTGTAGAA
ATGTCCCATG
GCACTTTTTT
GTTCATTTCC
CTAGTAACCA
AACTGGATCT
ATGCCCAGAC
GCTTCTCACA
CAGACTGATT
TGATTCGTGT
GACAGATGGG
ATGGAAAAAT

GAGGCTGAGT
ACCCGTAGAC
GCTATGTTCT
AGGGACGCGT
TCCGAATACC
GAGTGGAAGG
TTCTGTTCTC
TCCCTGGGCC
GACCATGTCT
AGCAATCTCA
GCACCATTTT
TTTTTTTATG
TGGGCCAGGC
AAGGCAGGTG
ATGGCAAAAC
GGCAGGCACC
CTTGAACCCA
CTCCAGCCTG
GAAAAAARAA
ATTTGTGGGG
CTTACTGGCA
TTTTTCAGTC
ATCAACCTGA
GTGGACTTGA
TTCTGACCTC
AGTGTCCTCA
GTGTTCAAGG
GCAGGGCAGC
GGAAAGAAGC
TAAGAAGAAA
GGGAAGGAAG
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%51 TTTAACTTGA
GC TGTCCATTAC

RO :EE%@@@%CAA@Q%T

CCATGGCCCA
GGTGGCGCGA
ATGATGTGCC
GCGGACGGTT
TGGATTACCT
CTGTCCATCC
CTGACCATCT
AGGCCCTTTG
GGTAGCCTGT
CGTGCACCCT
GGTCATGGAC
TTCAGCTTCT
GTGGTGGCTC
GATCACCTGA
CCCGTCTTTA
TGTAATCCCA
GGAGGCGGAG
GGCGACAGAG
CAAATTCTGT
TGTGGGGGGGE
GAAATCATGT
TATTTTTAAT
GACTCACAGA
TACCGCTAGT
GGGCAGGGCC
GAGAGCTGAG
ACAAAATAAG
AGGAAGAGAT
TGGCTCGGTG
GGGAGGATGG
GAGGTTGGAT

AGCTCTCCTC
AGTGGAAGAG
TGAAGAAACA
TCTCCCAGCT
TTTTGAAGGT
CATCGGGGAG
GTCTCCCACT
AGATGGGGTG
CAGGGAGTTA
CTGCTAACAA
TACACAAGGC
CTCCTTAAAA
ACGCCTGTAA
GGTCAGGAGT
CTAAAAATAC
GCTACTCGGG
GTTGCAGTGA
CGTCTCAAAA
TTGCAAAAGT
TAAAGATGAT
ATTGACATTG
CTTCACAGCA
AGCTAAGAAA
AACCGGTGGA
GGGTAACAAG
AGCTGTAACT
GCTTTAAGAG
GGTAGAGAAG
GATGGATAAA
AGGGGATGGA
GGAAGGATAG

AARGET GCA GTCAGCCATT



40 10751 ATTGCTTTTG GIGITTTCAG TGAACAGAGI GATGTGIGTA TACCACATAG 10801
ACACACACAT GTACATACTT TTTTTTTTTA GACAGAGCTT CACTCTGICA 10851 CCCAGGCCAG
AGT GCAGT8B004E3ITTCG GCTCACTGCA ACCTCCACCT 10901 CCTGGEGPCTAISALRG3AG TATC
CTGCCTCAGC CTACTAAGTA GITGGGATTA 10951 CAGGCGCCCA CCACCATACC CGCCTAATTT
TTGTATTTTT AGTAGAGACG 45 11001 GGGITTCACC ATGITGECCA GCCTGGTGIC GAACTCCTCGA
CCTCAAGT %1QJO5IGWWTW@W%CI£ ATGAGCCATC

T 11151

e T oo

/VTCW}YRAIIIziE@d IhbdAthbd&J&ﬁﬁKSkﬁ%ﬂkGEEXEEGﬁEKTCﬁbTiﬁTAEBZEKEACBAA&K%MZA(IB GGACATGATA
(3\A(ffA(3NAT2K&AiIJBAHHWNXGﬂ@A@ﬁGQﬂﬂGFTq'ATQ?Q%@QCW:FTEHN¢Q§§§AF?&ﬂ?ﬁggﬁﬁﬁ(¥¥r ACTTGCCTCT

O

TAATTCEOT T b

11450 CI}3T£EE§EIJEAééE%GKXMEé&EEGéi%@ﬁ(ﬁﬁ@@ﬂ@@bd@:AGEﬁGGﬁWEE

SRl

TTA GGITGICAACT

dcbed5GCG GTGTCTGTGA
BEEMATSEAA 55 11501

GACTCGT CCT2 EAU@ACH@GWC Q&AWF@WCT‘}@{S51 TGCCTGGAAA

GCAGGT
CGTGCGGEGEAT,

A

TCC TTCTTTCTCC

T CCG GGITTTTTGG

TG
GA

CCTTEM?Kﬁéﬁ%TGGA@EﬁﬁW@ﬂ&ﬂﬂiﬂ#@iﬁ@@iﬁﬁﬁkﬂF@@@@&&H&&ﬁTHMEEATC TTTGGICACA

C¥K3TC¥NAGEI2I%@1]LEEQHATTGEDA@HKP$CB¥T€I§F¥€§9§¢¥§3 G?QSE??FCRTFSAQQNTTCIB GACTGAGTCA

11801 CTATE

03/ 040345 u TC
TTTCATATAT2 ﬂ9]590 EGWGAAQQCWRHA@TE@KG@IT@@F@@
11951 GTTCEZIUGETFCTQKP@WAMAW/@T%@FCWW&W%

CG 16 WO

W@%EE@TWTA ATAAACTCOC

RBARCCCA GA CTAATAAAGG
TGF GG 12001
2051 TTAATACATG

e L
GTTCCAAGGC. ALTT Fhrarb2ddtl csEAGEET TAG TATTTGTTCT

ATTABCTTGT 22201 GATAGTCAAT CAARFAGCE CAT2ATTAAGTCATATACACCEFGRATGI T GGATCTTCTT

TTTCTGTGTTzﬁﬁ@HAHWQQHmCﬁZQU%A@W¢T¥@£Eﬁ$F

AAT TCCAAGACTT

22 &

TGTCAGECATE: 326 et ggm@@%ﬁmm;%%%m O GORAn 10
12301 TGGT G kaFed A T&GACAGAATT AfCEdEsRGETT
30 22451 CCAAGGTAGG AGGATGACTT GAGCCCAGGA GGTCAAGGCT GCAGTGAGCC

22501 ATGATTGTTC CATTGAATTC CAGCCTCGGT GACAGAGCAA CACCCTGTCT
22551 TAAAGAAAGA AAAAATTTAA CCATCACAGA AGGCAGAAGA AAAGGCAGAT
22601 GGGTGGATGA GATGGCTGGG TAGATAGTAT AGAAGAAAAG CGGGACATCC
22651 AGGCAGGCAA GGAAGGGCTG GAGCGAAGGA GAAGCAAGGA AGGAAGGAAG
35 22701 GAGAGACAAG AAGGAAGGAT GTGTAGAAAG GTCGGAAGAGA AAAGAAGAAT
22751 GGATGTATGG GAAGAATGGA TGAGTAGGTT AGAAGGCTCA CTGGCTAGAT
22801 AAAAGGTGAG AAGTATAAAT GAATAATAAG AAAGGAGGCA TAGGAAGAAA
22851 AAAATATTCG TTAGAAAGGA TGATTGAGAA GAAAGGGTGG TTGGGAAGGA
22901 AGGAAGGAAC GATGGATGGA TGGATGGATG GATGGGAAGG AAAGGAAGGA
40 22951 TAAGAAGGCA GACAGGAAGG CTCTCTGGCT AGAAGAATGG CAGACAAACC
23001 ACAATAATTC CTGAATGGGT AGGAATAAGA CATTAGAAGA ATAAAGGGAA
23051 AGACACAAAG ATATTTAAAA TGTTTTCATT AATTTTTTGC CTCCTCCCTG
23101 AATTTCTCCT GATTCTTCAG CCCCACATCC CAAGCCAGGG TGATCCTTCC
23151 TGCCTTTACA CTCCCTCCAC ACTTTTTCTG CTCTCATATG TGGCCGTGGT
45 23201 CACTTTCTTT TGETAGTITG CATATTTCAT TTACCCCAAA CTTTCAGCTC
23251 CTGAAGGTCA GGATACAAGG AGGCCTCATC TCCGCATTCC CCTCAGCTCC
23301 CTTCCTGAAG CTTGATACCT AGTCAGTACC CAGTGGATGT TTCCTAAACA
23351 TGTAAGTAAT GACATCATGA AGAAGCCACA TGTTTACCTT GACCACAAAC
23401 ACAGGGCAAA GGTGACTAGT GTGGTCAGAG ATCCCTGCTG GCTGGGAATC
50 23451 ACGGGAAGGCT GCATGGAAGA AGTGGCATTT TAGTTAGAAC TTGAAAGGTG
23501 QTGTATTTAG TTTTCTCTGG CTGCCATATT CCTTGTCACA TTGCCCTCTC
23551 CATCTTCAAG CCACTGGGCA AGGCTAGAAG GCCCTCAACA GACTATCGGT
23601 AGGAATGTGG AAGTTGAAGA CTCAGAGTGC AGAAAGAAAC AAGTAGCATT
23651 'TTAGAGAAAA GCTAARATCCC CTCCAAGAAT ACCTCAATCA TCGTGAAGAG
55 23701 CCTGTTAGTA GACGCACTAA CACTCAAGGC ACTGCTTCAC AAGGTAAGGA
23751 ACGTGTAATT GAAAACTTGA GAAAGGAAGA AACTTGTTCT GTACTGGCAG
23801 AAAGCTTAGC AGAATTGTGT CCTGCAGTCA TATGGGACAC AGAGCTTIGTA
23851 AATGATGAAT TTGAATGCTT ATCCGAGAAG GTTTCCAAAT AARATGTGGA
23901 AGGCACGGCC TGGTTTCTTC CTGCCTCTTA TAGTAAAATG CAAGAGGAGA
60 23951 GAGCAGAAAAT GAGGGAAGAA CTTAAACAGA AAGGAACCAG GACTTGATGA
24001 TTTGGGAGGT TCTCAACCTA TGCAAAAAAC AATAAAATTA AGAGATTGTA
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12351 TTCTTTCAAA TGCCTTTTAT CTGICTGICT ATCTACTATT CTGCTCTCTA 12401
AATGAAATAG GITTCACTCT TGAGITTTTA AAAAACTGIG TGCTTCCATG 12451 TGITGAGATTA
TTCAACATOVODAD40BE&T AAT CTTTCTCTTG GITACATTTA 12501 TTTTTCECRAUSAARGSTCTAGT
CTGCTTTTAG CTGACATGIT TGTAGCTAAG 15 12551 AGCGCACATT TCTTATCATA GCTTGCCGIG
CTGAATTAAT _TCCAATTTTC 12601 TTTTAAAACC AACATTATTG AGITAAAATG TATATAGAAT
AAACTGITCC 9 GI'G GGCACCCACG

12701 TACC&%E@@ A @G%%&\G 12751

TTCCCTCATC:@A@TTEGﬁﬁﬁcﬁﬁ%&ﬁﬁﬁﬁfﬁmA@ﬁiﬁﬁﬁ@ixﬁdvxﬁyxﬂm¥E@2©Tﬂ2801 CTGCTTTCTG
CIBA‘WQF5#VM@KHCPE$¥§ETQ§F¢@§§QE?A@¥F$ﬂ¥§¥¥A#AGAFQ%ﬂ§$ BEMIBCKTGT GTATAGTATG

TACCCTTTCGZE%%% TTC ACCCACATTG
TTACATGTAT )N ey PG AR GRCAT TGTATGACTA
TGTATGACAT 24 4520 06CTFGTEAAT B TATET FOBCSE TCAGRGRATAT TIRREGBRTGCT TCCAGTTCTG 25
130540 GGCAGEIAT TCACATHTEL AR CEIFSTCRIBATA ATECTTCRICAT CRRBCERSAOCC 13101

AAAATTTGTG? %%TG A é WQ Jpal51 COCCAAAACT
CTCTTTTTTT2]dshTTe AG £ (k.22 dA320H TiddoekeMAGCT GGAGTGCAAT

GGTGTGATCT 2 COGCTOASTGAEAACKECIGE T325AE TEOQBEMIT CQAARGABATTC TCCTGOCTCA
GCCTECTGAG 2RAGET GEEISTACKY T3 TACACTICATRS ECXICACCACSCEEFELCTAAT TTTTTATATT
TTTAGTAGAA 2983351 Fe CC TGACCTCAGG

13401 TGAT c kb d Rt Alohe GOEATRAEET 13451
ACTGCACCTG 1a0% AGEERRACAAATTETIAAC COTATTIOAGCATCTACTCRCTEEE01 AAGTCCAAAG
TCTCHICTAA 28PEAGETRICIEeSSTESECRETET (SAERS FETAACA A B CARAA Lo T GAG GCCAAATTCC

TCTCCACTTA JROARCET TG AN AR AR GeTIAT g TA AAGTGATGGG

ACATGCCATGG £5A% AGATITeharTh3 0t rdse A CAEAAACAACHIBAMAA AACEAASEGAA CCGAAAGAGTG
ACAGGTCCCA 25287 0 he@EAAGT CTACIACCROGBAATCESARNICREC BATTMRGATTT TAAGTTTCAA
137535 GAAT/ARSREET CaPCFEe IR CEaRCaT CIEESeRreser C 40 13801

CAGOCTATC {01 TR o ey, LR S RO G TR  TradAconG

CCTAGCCTCC 2JHabAAGH A éatEddoféabte WetddaaeddCCrTéhadiit dabaddatdd GG TGECAGTGAC
AACCCTGCTG AECT CTGMATCTATETERZAG: CESOTTCGAANTRFICTC WCCAXTFACT TG AACGATATTG

O G CACA A T o] CEERbIRe, ToLRCTAL S CC AGAAGTCCAA

(DAG{I:TTCI:T 25601 GTGCTCTGCC CTAATCCCCA GAAGCTAAGA ATATGTTAGA TGTCAGTATT
25651 GCGTGGCAGT AGGAATCTTA ATTAACGTTA TAGACTGTTA TGGTTTGAAT

25701 GTCCCCTCTA AAACTCCTGT TGACATTTAA TCATCATTGT GATTGCATTA

35 25751 AGAAGTGGCC CTGTTAAAAG GTGATTTAGT CCTTAAGAAC GCTGCCCCCG
25801 TGAATAGATT AAGGTCAGTC TTGCGGGAGT GTGTTTATCA AGAATGGATT

25851 GTTAAAAAGT GAGTTCTGGC CAGGGGCAGT GGCTTATGCC ACTCAGCACT

25901 TTGCGEGECC AAGACTTGAA GTCAGTTGTT TGAGACCAGC CTGGCCAACA

25951 TGGETGAAAGT CTGTCTCTAC TAAAAAATAC AAAAAGTGTC CGGGAGTGGT

40 26001 GGCGGECECC TGTAATCCCA GCTGCTCAGG AGGCCGAAGC AGGAGGATCG
26051 CATGAATCCG GGAGGCAGAG GTTGCAGTGA GCTGAGATCG CCCCGTTGCA

26101 CTCCAGCCTG GGTGATAGAG CAAGACTCTG TCTCAAAAAA ANNNNNNNNN

26151 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NAAAGAAAGA

26201 AAGAAAAGAA AAGAAAAGTG AGTTCTGCCC TCTCTTECTG GCTTACTCTC

45 26251 ACCCTCTCTT GCCCTTCCAC CTGCCACCAT GGGATGACAC AGCACAAAGG
26301 CCCTCACCAG ATGCCAGTGC CATGCTCTTG GACTTCCAAG TCTCCAGAAA

26351 CATGAGCCAA ATACACTTCT GTTCATTATA AATTACCCAG CCTGTGATAT

26401 TCTGTAATAA CAACACAAAA TAGACTGAGA CATAGATCTT CAAATAGTGA

26451 GGTTATCCTG GATAATCCAG ATGGGCCCAA TCTAATCCCA TGAGCCTTTA

50 26501 AAACTTTCTC CAGATGGAGG CAGAAGAGAA GTGGCAGAAG GGGAAGTCAG
26551 AGAGATTTGA AGCATAAACA GGACTCCATG GTGCCGTTTC TGGTTTGACG

26601 ATGGAGTGGT AACGTGATGA AAAATGTGGE TGCCTTCCGE AGCTGAGAGG

26651 CTCCCACTAA CAATCGGCCA GGAAACAGGG ACCACAGCCC TACAGCCACA

26701 AAGAACTAAG TTTTCCTGAC AACCCAAGGG GGCTTGGAAG TGTCTTCTCC

55 26751 CCCATCGGTT CCAGATGTGA GACCCAGAGC GAAGGAACCA GCTGAGCCCA
26801 CCTGGACTTC TGACCTAGAG AACTGTGAGA TAATAAGTTT GTATCATTTT

26851 TAAGGCACTG TGTGTGTGGT AATTTGTTAT GACAGCAATA GAAAATGAAT

26901 CCAGATGGGC AGGATCTGCC AGGCCAGTGA CATGTGGAGG GCACCCAGGC

26951 GGATGGGATG GCATGAGAGA AGGCAGGTCA GCAATGAGCT TGCCCAGGTC

60 27001 ACCTCTCCTC TCTAAGCCTC AGTTTTCCTC TCTATGAAAT GAGAGTAGTG
27051 ATATCTCCCT CCCAGGGTCA GTGCAAGGCT GAAATAACAG ATTATAAGGT
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45 14051 TCATTCTGIC CCATCTCTGI CCCCTTTAGI CAAAGCTGGA AGIGCCTCTG 14101
CTGGTATAAT CCCATCAGTA TGICTAATTT CTGCTTAAAT GCCTGATTAA 14151 GICTATGAGT
TGCACCTCMVBOASCAGIT TAT CAAAAGGITG TTCTAGCCAC 14201 AACCT TARGTMESVLESBOGCCCAG
AACATCCTTT CTCATTTTTT TTTTTGCAAT 14251 GIGGATAGGEC TTAAAATTTT CCAAAGCTTC
AAGITCTAGT TCCTTTTGGEC 50 14301 TTACCAATTC TTTTCATATA TCTCTTCTCT CACATTTTAC
T¥¥T/MACI)A(§T27ID43EEFTP@ﬂ2ﬁQKBQF@Q@A&§&GI§F¥¥§F¥Q§T CRCICALIT T GAA ATCTCTTCTG

14401 CTAA AT CEIIEIEE TT 14451

ATATTATCAT ;] cchEd AACEIReIAMEEACEA501 CTACAAAACA

CTAGAAGACA2 AT T CABGOAG I CHIOR0A mﬁim%GWGA%EQGCAMCACCT TTCCTCCAGT

TTCCAATAAC2 AGAT TREFEECTT FOGREDTE A% CCT TTAATGTCTA

TATTCCTACCZAQA A
7

ocq T@F @@gﬁ%@%mc ACTTCAAACT
TCAAGATTCT, %Z% %5% ﬁ% AEEXAGRATAIAEEAGG TATTGATTAC

14730 CTCA@@A@CEmﬁéﬁif@E@ﬁﬁm@ﬁﬂ@A&@NﬁmH@E@@F@Qﬁlﬂl@EW%@EESTG 60 14801

O

CCATAACAAAgmcm@A@Gcmw%A% POREATIGRE TCECARE 5%851 AAATTCTGGA
GGTTGGAAGT - I T Zf i @ 5 PCT/ US02/ 36316
14901 CT A beaGTe GITdAaAstGT 14951

CCT@ACGTGGz@ETTﬁc@E@Ee@T@M&@m@ A@@m@mcc@m@wmmﬂ%om TCTTACAAGT
ACACCAGT CC2TRET GBATTRCEICECICCATIC ST CCA TAATTACCTC
TTTAAAGCTC%%%EG o éb CAA CATATGAATT
TTGGEGEGEGAAC ﬂg‘Eﬁ&iE@é‘nAﬁd’ﬁé&EﬁGCT GTGAACATTC
ATGDACAAGTzaaﬁzom@ME@ir@@mTMW GICERFRGATATETICTAA CCATAARGATC TAGGAGTATC

15251 AGCCTEEBCAMSCAPABT GRS RETTCATICRICAEA : A TT 15301
AGCCAGGCAT:Z% ] 15351 GGTGGGAGGA
TCCCTTGAGC, DAL AEGE TR > FTGEAGBACT GCACCOCAGC

CTTGIZST(BACY\2@&ﬁ(irGﬁﬁéﬁéﬂhﬁﬁﬁfﬁﬁkﬂiﬁﬂﬂéua TQQ%¢SGTGAA¢WNA¢GQGE¥\C6¥Q3A9E§55¥¥3 GAAGGAAAGA

AGAAAGAGAG 2ERCERRAGTIR TTG SP3GACCAGT H A
AWTTA%”%&W@%&%@ ,
15601 AAGT #&&%&ﬁﬁ@ﬁﬁﬁbéﬁ%&ﬁﬁﬂﬁﬁAG
30 28551 ACTACGTCTT TAAAATCTGA TGTGTGTTTT GTACTTGGAA CACTTCTCAG
28601 TGTGCACCAG ATGCATTTCA CATACTCAGT AGTCACGCGT GGCCAGTGCC
28651 TTCCATACCA CACAGTGCAG CATCTGTAGA GGTTTCCTCC ACTGCTGATA
28701 GACTAGGAGA CCCCAAGATG GAAAGCCTGA AGAATCTGCT CCTTGAAGTA
28751 GGGACCTTAA TGGGGTGCAC GCCAGGGCGA CCCCAAGTGG TAGGCTGCTT
35 28801 TTGAACCATG GCTATCCCTA CCTCTAGACT CAGCTGAAAA GAACTCAGGT
28851 AGTCTTGGGA AGTGCTTCCT CAATGCTTAA ACTTTAATGC AGGAAAAGAA
28901 TAGAAAGTTC AGGCAAGGAG GGAGGATCAC TTGAGGCTGG GAGTTCGAGA
28951 CCAGCCTGGG CAACAGCAAG ACCTTGCCTA TACAAAAAAT AATTTTAAAA
29001 AATTACCCAG GTATGGTGGT GTGGATCTGT AGTCCCTAGT TACTTGGAGA
40 29051 GCTGAGGTAG GAGGATCGCT TGAGCCCAGG AGTTTGAGGC TGCAGTGAGC
29101 TGTGATCACA CCACTGCACT TTGGCCTGGG TGACAGAACC AAACCCTATC
29151 CCCTACAAAA AAACAAAAAA AAAAAACAAA AAAAAACACC CTACCATGTC
29201 TGCCAACCCC ACTCTGTCCT GGCTGTGTGA AACCAGTCCC CACAGCAGCT
29251 CTGCCACTCT CTGCTTCTTT TCCAAACAGA CCCTATTTCC AGTCACTCCC
45 29301 CATGGCCAGC CAGTCCAGAT CACTCTCCAG CCAGCTGCCA GCGAACACCA
29351 CTGCCTCAGT GCCAGAACCA TCTACACGTT CAGTGTCCCG AAATACAGCA
29401 AGTTCTCTAA GCCCACCTGC TTCTTGCTGG AGGTCCCAGE TGGGTATCAA
29451 GTGETGCAGA AGGAGAAACT TTCCCTCTGG GCCTTGEGAG CTTCGTGACA
29501 CAGTGCTTAA GAACATGAGC CTAGAGATAG ACTCGCCTGG ATTAAAACCA
50 29551 CACTCATTGT GTGTCTTTGG GCAGCTTACA TAATGCCCCG AACCTTGGTT
29601 TGCACAGTCT GCAGGATGGG TTTATTCTTG TGAGGATTAA ATAGGGTCAT
29651 GTATGTGAAG CACTCGGCAC AGGTGCAGTT GTAGACAAGA GCCATTGTITG
29701 TTTCTCTCAT TGTTATTTTT CCTTCCTTAG AAGCCAACTG GGCTTTCCTG
29751 GQTGCTGCCAT CGCTTCTGAT ACTGCTGTTA GTAATTGCCG CAGGGGGTGT
55 29801 GATCTGGAAG ACCCTCATGG GGAACCCCTG GTTTCAGCGG GCAAAGATGC
29851 CACGGGCCCT GGTATAGCAA ATCTGGGGGT GTGCGGCAGE TGGGGAGGGGE
29901 TTGAGAGTAA GGGAGTGCGGE CTGGAGCTAT GAGTTGTTCA GATAGAATAT
29951 CAAGATGGTC CAGACTCTTG GACCAAAACA TCTATCTTTG TGTCTGAATT
30001 TCCACCATTA GTAATGCATT CATTTAGTCC TGAATAAAAT GGCAAACAGG
60 30051 CCCTGGAGGG AGCAGTGCCT TAAGTTCCTT TGAGATAAAT AACTTCACCT
30101 CTGCTAAGGA TCGTGTCAGCT GCTGAGAGCA GAGCCCCTGG CCTTGGACCT

22



15651 TTACTCCATG TGCTTGITAC ACTTAGTATT ATCAGICTTT TTCATTTTAA 15701
CCATTCTAGT GAGTATGTAG TAGTATTTTA TTATGECTTT AATTTACAAC 15751 TCCCTAATGA
TGAATGATGVOIGIABAT CTT TTCATGIGCT TATTGGCCAT 15801 TCATATARCTUSITIGIGAAGT
GACTATTCAA ATATTTTTCC ACTTTTTATT 20 15851 AGGTCATTTA TTTTCTTATT ATTGAGITAT
CTATGAATAC AAATCCTTTA 15901 TCAGT GITATG TATTGIGATT TTTTTCCCCA GIGECTGGECC

TTTTCATTTT 3(11995 CACHFFRCCSITTAFEF (FERCRACATY RFACREARR  qEEACH

16001 ATTTT.

CTCTACCCCA

%ﬁ%%%

FEEGA AAAGAAAAAT

A 16051

cd6101 TGCGAGATGAG

CCTTTAAGGA %MET@MT@WX@%@TWG@A&S@CT%Q&T AECAHACCTAA TCTAATAGGA
CTGGTGICTT' TRHPAAGAATS

GI'GAGGACAC
CAAACCTGCT

163510 CCCT G@EE'EGT W@TMWTGEQAWGA@'EAW@E@G

QGIPIECANCATSBEITT CXTACHICAGAA

@gﬂg%‘%%é

Al

ATTTTTTTCC _W@WTWWG%M
GTCATGAAGA I¥F (':gz WG%“ S
ATTTTTTTAA &gsh] d&alr Thicc
AATTTIESTTCT

AAAATATATA 393965 CARGRIACTITTACHHET GPETER

16701 TCTT

GITCCAGITT {{a81CTx

A

Al

GETSARIGRFTCRCCAR 5
Grocthoth JAMRCELITA

aaotbctéshddiaddth AACREATEA

GAACGECCTT
CAGTAGAAAC

T GCTGAAGCCA 30
16401

1 CTGACCCAGG
GCTTTTACAT

T CTATTGIGIT

JT@EBAT TCECECcES ¢BGI80dcBF GATTANTIC CFICACTECIATGAMATGAATT TTGCTTTTTA

G

M

Cgizggigﬂ- CTTT
B HCEARAIGhc TOAEAGECOCANIGLC

TETTTPEIAR TTFABSEFITA TGTGGTTTTT

LA T GRAGIATEA

G THcbrert@801 GGCTTCTTAT

G 16751

CATTIATTCC TTAGCTTAFERAGATATICRATERA CICEFTCREAT TCAGCIBBSACTTACHEAT TATA AGTATTTAAA
CCTATATGTT TGETCOMSNTPATNe: MEonenT GIeTing it
TR CackO SRt ﬁ?@ﬁi@ﬁMAﬁﬁﬁﬁ@ﬁﬁ ARE
GITTTARAAA 3 100 LoAL AT T I SOCARLE
170525 GGGAGECTEA W@MWO@@A@M@WG@A@A@@@@@C 45 17101

GGTGATCATT

TAGGCAACAA
CGTGGTGECT

AAATATAAAA
TGAGGCAGGA

35

40

45

50

55

60

A

oo

CACCTGAGGT &¢AELAGEdtdD

_?T

Aﬂ'GDAG@@ﬂmGG@? MCWMCW@M

31651
31701
31751
31801
31851
31901
31951
32001
32051
32101
32151
32201
32251
32301
32351
32401
32451
32501
32551
32601
32651
32701
32751
32801
32851
32901
32951
33001
33051
33101
33151

AAGCAGCCCT
GCGATGCGGG
GGCCGGACAT
CACCGAATCT
AGAAACTCAA
CTTCCGGGAA
GATGCCCCTC
GGTGGACACA
CCATTGTCCC
ATGAAACAGG
AAGGGGCCCT
ATGCCTTTCC
TGATTCATGG
GGTTTTGGAT
AGTCATGGCA
CAGCTCTGCT
TCTGCCTCGG
TAGGGGATCT
CTCTACGTGG
CCCTGGGCAT
CTTACCATTC
CACTGCCTCC
AAGGGGACCC
CCAGGGGAGG
TAGGACAGTA
TGGATGGCAC
ATTCTCCCTT
ATCCTTACCT
AATATAGATG
TGGTGGAGTA
ACTAACATTT

GAGGAGGAAG
CAGCTGGGGG
TGGGGCATTA
GATGCTGCTG
GAGCCTCCGT
GCCCACCTAG
CCTCCTGTGA
GGGTGGGCTG
TAGGGTGACA
TGAGGTCAGG
CTGGAACTTG
CAGCAGCCAC
GTCCCCTAGT
GGGAAGGGAA
CTGTACGGTT
CTTCACTGGT
CTTCCTCATC
CAGATGTGTG
TGGCCGGTAG
CTCCCACCTG
AGCTTGTCTC
CAGTCAGGAG
TGGTCTCTCC
AACCAACTGC
ACATGGCAGG
GTTAGACTCT
CCAGTTATGA
GGGGGTGCTG
AGCGTAGCTG
TCTGAACAAC
CTGGATTTGT

AGGAGGCGAG
GCTGAGAGCA
CATGGCCAGG
CTGCCTTTGC
ACCTCCCCTG
CGGCTGTTTG
CCCGCCCTCT
AGGTCAGAGG
GGCCAGGGGG
TCACTGCGGA
AGACCACTGG
TGAACTCCCC
TAGGCCCAGA
GGGTGGCTGT
TTAGTGTCAG
TGTATGATCT
TGCAGCTACG
TAGCACGGAG
AATTCTCCAT
TGGCCCCTAA
ATCCCCAGTC
AGTGAGCTCT
GCCTTCACCT
TCCACCTTCT
AATCGGACTT
TGGTTGACCG
GAAACCAATG
ATGCATCCTC
AGTTTTCACC
CTTGGCTCTG
GAAGAAGGGA
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GGAATCAGAA
CCCAGAGGAC
TGAGCTGTCC
AAGGACTACT
GGCGGCGGAG
CCTGTCGGGC
TTAGGCTGAG
TTGGTGGGGT
AAAAATTATC
CATCAAGGGC
AGGCACACCT
CATCCCAGGG
TAAAAATCCA
CCTCAAATCC
ACAGACCGGG
TGGGGAAGAC
CCTGGGTGTG
CCTGCTGTGT
CTATCCAGGC
ACCCAGAGTG
TACCTCCTTC
CAGAAGCCAG
AGCAATGGGA
AGGGACCCAG
CTGGGCCTGT
TTGTGGTCCT
CCTTCTAGAT
AGTTAACCTA
CGTAGGACCG
TGGCCATTCA
TCTTCAAAGC

IT TGTGITATTT
CA TCTATGEGTT

€AC PbCdéoshAATC ACAGCACTTA

51 CTGGECCAGG
G GCAGATGGAT

Cén EsTAAMACECC ATCTCTACTA

ATTGAGGACA
CGAGGACAGG
CCCGACATCC
GGGCTTCCCA
GGGCATTGCA
TGAGCAATAA
CTATAAGAGG
GTCATCACCC
CCCGGACAAC
GGACACCACC
GCTATACCTC
CTCAGCCTCC
GTTGGCTGAG
TGGTCTTTGG
GTTCAAATCC
ATCTTCCTTC
GTGAGGGTTC
CCTGGGTGCT
TCCAGGAGAC
ACTGAGAGCA
CTTCTACCCT
AGCCCCACCC
ACCCTGCTTC
TTTGTTGGAG
AATCCCAGTT
TAGAAGTCCC
TCAGGTGACT
CACCCACCTG
AAGTGTTTTG
ACCTGCCAGG
CATTGAACCC

A CTTGGGAGEC



50 17351 GAATTCTTTG AACCCAGGAG GAGGAGITTG CAGIGAGCCG AGATTGCACC 17401
ACTGCACTCC AGCCTGGATG ACAGAGCGAG ACTCTGICTC AAAAAAGAGA 17451 AGAAAAGAAA
ATTAGCTCABO IGIAGITECA GGTACCTGIG GTCCCAGTGA 17501 CTCAGABATIUSEASE3CACGAG
GATCACCTGA GCCCAGGAGIT AGAGGECTGCA 17551 GIGAGCTATG TTTGIGCCAC TGCACTCCAG
CCTGIGCAAC AGAGCAAGAC 55 17601 GCTGICTCAA AAAATATATA TTTTTTTAGA TTTTAAAACT
TCCTTTAGIT 334%%6 S&CAGR@TWFT@CTWF A%F@CFW%Ai TC AAAAGAAATA
17701 CTTTA A TA 17751
ATATTTTGT T WAGH el éﬁﬂ' ttacdch801 CTGTATATGT
TCATBAGACC 3A£ﬁ|' T@%’fﬁéd&'r@ﬂ' @E@ 'E@'@ @ﬁﬁﬁﬁcﬂ' 'MAISE;G@@PCG:Z?(B SACTCRAGIBTATTT ATTTTTCTTI
GICTATTCAT 3@A5¥I' TM@GG@I' GACATCIR TTTEI0ECARTRAAGCTE: G TGTGCECTGIT

CLomEREE R
TTATAGAGCG; TAc Ac GAALAIITCT GTCTTCCTGG
TGAADGGAAT 3@65' T TARGAITCAA TREARTER ct@&@O8ATCECIETAGHCATIC CRTALAGIART TG CTTTGGACTT
GGAAGICTGT 3ATCIII' TGTETACATA SEAIABTAST FARFAJTCAACTACRCTGC TSTTCEINTGG TGTGAATATT

TGCATAGTAT 37 FG \J %g%%%‘% W%TCT TTCTCAAAAT
18201 CTGA &k bher AbCIGhEERTC 18251

ACTQGCCAAA 3@%%@@&% %TMA&KTT @WK@KC@A@@A@@N’ TCTAATE8301 CATCCAATCC

GTTAGCAAGT JFETATFRETRCCT AFTACTAT! CTOEANNATACCATIT] @ T CCAGOCCTTT
CTCACTGTCT ¥ C@%ﬁg&ﬁ%ﬁ&?ﬁ % CCTT GCTGGTTGAC
CAGAGTGATC, ; oo *E&Mm@ca GTAATCCCAA

CACT2DT GGGA3 4158 5 Crbc EREAA GGG AFTECERCACECH GAGETCABEAREFTIBEGAGAC CAGCCTGECC
18551 GACATEGTI GAAARICEINGTCTRACTAATC THEAA ?’A@AW,& %ﬁ" "" 18601

GTTATGCTGG?’@;F %ﬁ%@ gggggg:‘ epes s 18651 CACTTGAACC
CAGGAGECEG, AT CAE TonTcL 8 TACEEAGOC TGOGCAACAG
AACABGACT C3 QATCHCARMCAATAMSAKTR TTHBTEDCAANRITANNATCIGTFRAGETGER CPGGGTCTCT
GGCTTAGNEE3ATTTGTACTG 18801 CTTTAACAAA ATACCTTAGA ATGGTGTAAT TCTAATAATT

GCTATTAATA 18851 AATAATAGCA ATTAATAAAT AATAGCAATT TCCTTCTCAC AGITCTAGAG 20

18901 GCTGI;%EE: SE%%%E:M on(ge;tcvféen e%gn%al&cl%%ﬁ%e 4 and

the location of the corresponding regions of the cDNA sequence shown in Table 1.

30

Table 5

Region in Genomic Sequence Attribute Length Corresponding Region in
Sequence cDNA sequence
1-2001 5’ sequence 2001 -
2002-2059 ' Exon #1 58 1-58
2060-8326 Intron #1 6267 -
8327-8450 Exon #2 124 59-182
8251-19513 Intron #2 11263 -
19514-19698 Exon #3 185 183-367
19699-27229 Intron#3 7531 -
27230-27372 Exon#4 143 368-510
27373-29279 Intron#4 1907 -
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18951 GGCTCTCTGC TTCCAAGATG GTGCCTTCTC GCTGCGICTT CGCATAGCGG 19001
AAGGGCAAAC ACTGIGICCT CACGIGGECAG AAGAGATAGA AGGECCAGEC 19051 AGCTCTCTGA
AGTATCCAGRBO D30i83@& CAT GGACCTGCAT GITCCCCTCT 19101 GACATCEACAISBAGsBACCTAT
CATGGTCCTT GGCATGCAGC AGGIGGCCCA 25 19151 TAAACGCCTG AATGAACAAA CATATAGTAA
TGGICGCTAG TACTAGGAAT 19201 AGCAGCCACC GCAACAGICC TGTGAGGGAG GCATTACAGA

TGAGGAAACT!
19301

19286294BAGG

T TACCEGBAAGGACC TGEOCATGGT
ITGGGAT_TCCCACTCCC ATCCATCTGG CTCCAGAAQC TGAGCTCCTG 19351

CCCAMGECTA

GGGACA

ACCAGCCT
TGGACCTAAA;

TCPRATUETG

GFCAGICCAG

TCTCAGBE® TGECTECCT

6 TGACCOGGA

BITCTUGACGGA 30 19401

AAGITCC

CCAAACAGAG GGAAGCATGA TCAACTGITC 19451 TQT
RGr ConTOGERR T 01 TCTEEFECOC CAGCTCTCCC

DCAT

A NCAC

AGCTC

ccT8l 195

T O

ACCCGTAGAG
ATGATGTGCd

TR

\GTOGAR
19601n

J.U\J\J

9

\W W o\ W wr)

AN {'Y"I\Af‘f"m qTATG'I’TC'I’
GTAC AA%GT TICA AGGGACGCGT GAGGACGGTT

TCTCCCAGC

33102980780 CUJ
19701 AGGICTGIGG GTAAGLSGA

Sl ClUEkankgl GEGI
CT GAGIGGAAGT CTGTICCAT

G 1

TACC RgEaAsEJ ACCT
C CATCGGGGAG

TTTTGAAGGT

19751

CTGTGCTCAG
AGAGGGCAG]

TGIRCAGTEG
TCCCTGEECC

TTCTGTTEsEC CTGA
NGCCCCTTTG AGATQ

o[G 19851

TGEGACCAGC

CATCT GICIICOCACTS6148801 TAQCCCAAAGC
AACAGCGAGG

GACCATGI CT}

eciy cosifer

CFSSTFAAGCAA

CAGGCEAGTIFACY 0 19

10051 T GCGTETCATTA
T IO Torrof Tt

T TCAGTT

D01 2EFIGGAGCTCC AGCCAGCACC
GA-GCACCATTIT - GETCATGGAC

AGCAATCTCA

CGTGCACCCT

T AT

TACACAAGEC 20001 ACTTTATATG CTTATTCCTA TTTTTTTATG TTCAGCTTCT CTCCTTAAAA

20051 ACAAT

TCCCAGCACT

T

TTA AAACCAATTC T

CISA SRR AR

AR Tdeatigdnr AsEagyrnasshown i TabieGaGACCAC

GCC GTGGIGECTC ACGCCTGITAA 20101

CCT GCCCAAG hAkG MG 26 G CTab] 6. CTAAAAATAC 20201 AAAAATTAGC CAGCCTTGGT
GGCAGGCACC TGTAATCCCA GCTACTCGEEG 20251 AGECTGAGGEC AGGAGAATCG CTTGAACCCA

GGAGCCGGAG GTTGCAGTGA 20301 GCCAAGALfeAs CGCCCCTGCA CTCCAGCCTG GECGACAGAG
CGTCTCAAAA 20351 GAAAAAA. ATT AATAAACAAA GAAAAAAAAA CAAATTCTGT TTGCAAAAGT

50 20401 ATTITCTAdRp CACTGETAGR)siAdd TGI GI LAAAGAT [ 20451
AGAAAAAAAA ATGTCCCATG CTTACTGGCA GAAATCATGT ATTGACAi i G 20501 GGTGAGGAGG
GCACTTTTTT TILEIGAGIC TA T CTTCAGRIEA 42055 a@gn@mu STTCATTTCC
ATCAACCTGA GACTCACARA AGQ‘TAAGAAA 206p1 CT TGATACd AGTAACCA GITGGACTTGA
TACCCCTAGT AR A 30655 allele = “A” allele = “G”

variation 28744 allele = “A” allele = “G”

variation 28448 allele = “C” allele = “T”

variation 9426 allele = “A” allele =G”

variation 0162 allele = “A” allele ="G”

variation 8811 allele = “C” allele = T”

A CRF2-encoding nucleic acid is also present in the genomic nucleic acid sequence

shown in Table 7:

10

Table 7

AGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAGAAAGARAGAAAGARAGAAAGAAAGA

AAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAGAAAGGAAGGAAGGAAGGAGAAAR

GAAAGTCAACAGTCAACATTTCAGAGATCCCAAGATACCAACACTGACCGTGCCTGCTGC
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55 20651 CATAGATGIG AACTGGATCT TTCTGACCTC GGGECAGGEGECC GGGTAACAAG 20701
GGGAGGATAA ATGCCCAGAC AGTGTCCTCA GAGAGCTGAG AGCTGTAACT 20751 TGCTGCCCGG
GCTTCTCAGROG@IGIBEGAAGCG ACAAAATAAG GCTTTAAGAG 20801 AGAAGABCERAISOXSHIH GATT
GCAGGGCAGC AGGAAGAGAT GGTAGAGAAG 20851 GAAGAAGAGA TGATTCGIGI GGAAAGAAGC
TGGCTCGEGTG GATGGATAAA 60 20901 AGAAGGGAAG GACAGATGEG TAAGAAGAAA GGGAGGATGG
AGGGGATGGA 2B B A e RSB A TATETCAATAAGTCCRGRACILAATS TGIBGTAGGAT GGAAGGATAG 19

ACAGAGATCE AT AR S A R IR TR O ERARMRET GAAGCATAG
GATATATACA 2irtehcGATACHCEAAEACHACKACTA NI CCREISTE S i (HaedeAAG CTTGTAATCC

21151 CAGCACTTTA GGAGGCCGAG GCGGGCGGAT CACGAGGTCA GGAGATCAAG 5 21201
ACCATCCTGG CTPAACACATSF AR ALY eI ACTAT FATSPAAGS TRICT ATIRRAPIRACTALZE 1  AAAATTAGTT

GTOAEICAG GACCACATL T CEACREAC D5 Cr AT Ot CRACTEAC TTCAGDCTOS

GTGACAGAGC AAGACTECERTATRTACIC TEICAAANE AR TAT: AMAAAG AGGCCAGCCA
TGGTGGCTCA 10 21451 CACCTGTAAT CTGAGCACTT TGGGAGGCCG AGGCGGATGG ATCATTTGAG
21501 ATCAGGAEH I RN A T e AE I EATCr RS PAPRRCETRATICTCERAE 21551

TAAAAATACA AAAGETAGRE-SLETETGEN 1 CTACTCAGGA
GGCTGAGGCA GGAGATATTGCCTTGAACTTG%GSGAA;Q%GCAM EGA%E%C%?%%%G CTGAGATCAC
GACACTGCAC TCBNIICTECGRGACAGARTCAS 22 ATAGARACAGTICEETT:GTGARANAA AAAAATTTAT
AAT GGA GATTTATTAT 21751 GGGAATTGGC TCATGCAATC. ACAGACACAA

AAATGICCCC, ERRACCA P EREA ‘ ABEPRIRECTFETG GTGTGATTCT
GTCTGAGTCT %L@A@Ammgﬁ@e&m SAGTEETGE ARGDICAGT COGAGGCCAC
21901 AGGCCCGACA ATCAGAGGGG CCACTGATAT AAGTCOCAGA GICCAAATGE 20 21951
CGGAGAACAG GRAGCRERASAGGROSANSHAACREGNEAMETATCATCEGCAATTRZ2001 GCTCAGGAAG

AGAGAATGTG CCTC TITTTIGITC 22051 TCTTTGGGCC GTCAGTGGAT
TGGATGATGC é@%@%‘“ %@TC%WEC”A‘E&%&%@E& CERARTEFEC GATTAAAATG
TTAATCTCTT Chckabadmwtrcatidd ot reéeheAGAm&FIhddeA M AN dd T ACTGTCTACC

TGGGT ATCCC 25 22201 TTAGIGCAGC TAAATTGACA CATAAACTTA ACCATCACAG GCCAGGCACT
TGGGATTACAGGTGAATGCCACCACGCCCGGCTGATTTTCTGTATTTTTAGTAGAGACGG

GGTTTCACCATGTTGGCCAGGCTTGTCTCCAACTCCTGACCTCAGGCGATCCACCCECCT
CACCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCECGCCCGGCTACACACACACT
TTTTTAATGGGCCTATGTTTTAGCACTCGCTTTTCTGTTTCTCAGTGTGTTGCAAACACC
TCGGTGTCGATACACACCATTCGGCAACGTCCTCCTAAAGGGCCGCATAATATTGCGCGT
20 CGTGGCGTGTGCCTTACTGGGAAGCTACTGCTGTCCAGGTGAACACCACAGCCTTCGGGG
TCAGAAAGACAGCTTTCCCCAGAACAAGCACCTGAAGCTCTGGGGCCTGCCGCTCCCCGG
GAGAGAAGTACGTGGAGAAGGGCAGCACGGATCCGCCEGGATCCCCGGGGGCATTAAAGG
GAATCGCGTGTGTAAGGCGCGGAGCTCAGCATCCGGCTCAGAAACGCGCTCGGATCCCGC
CAATGGCATTGAGGCCGCGTAGCCAAACCGGCCTTGAACTCTCCCTAATCCTGCCAAAAT
25 GGCCCGTCCTEGGAGCACTGGACTGGCCGTGGCTTATTGATCATCAGCCGEGTTTCTTCCCC
TCCCCTGCCCTTCCCCCGTGCACGGATTTACTGAT T T T TTTTTCCGGGAATTGAGTAAAA
CAAAACTAAGTGCAGATGAAGCAGAGGTACGGGCGAGTTTCGAGCGCGGGGACCGGCGCG
CTCCCCCCCCCCCCTCCCCCCGCGGCGGGECTETCCCCAGGGACCTTCTCAGTGAATCCT
AGGCGGCAGGGACGGGCCCECEGCTCTGCGGECCATTGECTGCCGACTEGCGTCACCTECC

30 CGCGGETGGGCTAGGAGACGGGAGGCGGGAGGCGEEAGGCGEERACCTRRGTCCGERCEEE
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22251 GIGGECTCACA CCTGTAATCC CATCACTTTG GGAGGCCAAG GIGGGAAGAT 22301
CCTTTGAGGA TGAGGTAGGC AGATCACTTG AGCCTAGGAG TTCAAGACCA 22351 GCCTAGGCAA
CATAGCCAGROG@ANEITTCT ACAAAAAAAA AAAAAATTTA 22401 AATTCGCETEEGS®ABCT GGT
GGGCACCTGIT GGTICCCAGCT ATCTGGGAGG 30 22451 CCAAGGTAGG AGGATGACTT GAGCCCAGGA
GGTCAAGECT GCAGIGAGCC 22501 ATGATTGITC CATTGAATTC CAGCCTCGGT GACAGAGCAA
CACCCTGICT Z228ECCOSAAGAARGARAPIRAAZCFTIGRACISCATRCACHIGATHEEIARGARGA AAAGGCAGAT

ACCCAGIOAN AR KRR AR R A AR IR 55752701 CACAGACAAG
AAGGAAGGAT GHeIACAARGCCETECEARCAIAAC ARACIAAGSATCCR AL A (IBATTETATICG GAAGAATGGA

TGAGTAGGTT AGAAGGCTCA CTGGCTAGAT 22801 AAAAGGTGAG AAGTATAAAT GAATAATAAG
AAAGGAGGCA T ACKASACHSSCCERETRRATIGRATAFIXIASGCRACTCAAIREACTTEATIEEAAA GAAAGGGTGG

22051 TAAGAAEE A EACACRRS Ol LT T ACAACRAT L CACAARACS. 23001 o

ACAATAATTG CRGAATESGTTAGCANTAAGAGATTAGANGACATANAGERAACCIZB051 AGACACAAAG
ATATTTAAAA TGTTTTCATT AATTTTTTGC CTCCTCCCTG 23101 AATTTCTCCT GATTCTTCAG
é._IQCCACATCC CARE AR AC T S AT LA T TCRAAG R AAREA I T HEACCEERRATECAC ACTTTTTCTG
CTCATATG T Sl 42023200 AT IGGRAGTTTG SATATEI CAT TTACCCCAAA
CTTTCAGCTC ?%%?{ CETCA. COATACAACS AGGOGTCATG TOOGCATTCC CCTCAGCTCC
23301 mTmemmmsmmmmmcmwwmwm 23351
TGTAAGTAAT GACATCATGA AGAAGCCACA TGTTTACCTT GACCACAAAC 23401 ACAGGGCAAA
GGTGAETAGT GREEa B A R e e T X R T E T B e S5 A A AR GCATGGAAGA
AGIGCCATTT TAGIAGAAE cF O Eern 30 bhabrhl AT AGcddcE T aadSG CTGCCATATT
CCTTGTCACA TTGCOCTCTIC 23551 CATCTTCAAG CCACTGGGCA AGGCTAGAAG GCCCTCAACA
GACTATCGGT 2360 ECAQBAATETGE CAMGITGAAGACITCAGSERBGARGAARGARAC AAGTAGCATT
23651 TTAGAGAAAA GCTAAATCCC CTCCAAGAAT ACCTCAA 55 23701
CCTGTTAGTA MWA%TW&%TK%?WET%&%&%%@%& ACGTGTAATT
GAAAACTTGA GAPAGRAARRA  ARGT LR L ClocEhATERRAG: 238 rASRCERGEAGC AGAATTGIGT
OCTGCAGTCA TATGGGACAC AGAGCTTGTA 23851 AATGATGAAT TTGAATGCTT ATCCGAGAAG

GITTCCAAAT AASAIXSTEIA TCFRGOIT CACTBCACCERECTBEFACFCAFCATIFACETETTA TAGTAAAATG
CAAGAGGAGA

TTTCCGATGGGAAAACTGAGGCTCAGAGCAATTCAGGGAATTCCTCAAGAAGGACGGCAG
AGGTGAGGCACACAGAAGAGAGAAGAGGGGCTAAAGCAAGCCTGGCTAGCTTTTGCCTCC
AGGGTAGGCACGTGEGACAGGCTGTCCATCCACTGGGTCACTAGGCCAGCCAGGGATGCT
CCAGCCCCCAGTGCCCACAGCAGCGTTCTCTGTGGCTGATGAGGGACCGTGTACCTGTGT
20 GTCGAGGGAGGGTGEEETCTTCTGTTCCCCTTTCACTGTCAAGCCCAGACCTTCTTGTAC
TTTCACCTGATAAGTATTTAATATACACAACACTAACTATGGTGTGATGATTTAGGAGTA
AGTACAGCCAGATCTAAGTTCAAATACTGGCTCCCACACARACTGACTGTGTAGCCTCAG
GCAAGTTAGTTAGCATCTGTCTCTGAGCCTAGCGCCCTTTCCATGGAAGCAGAATGAATG
ACACCTACCCCATAGGGTGGTCTGTCCCAAGGGTGATTGAGGTTTTACATGTAAAGAGCC
25 AAACTAGTGCCTGGCATCCTTTGAAGGCTTCATAGAGGAAAGTTGCTCTAGCTGCTGTTT
TTCTCATGTGACCTAGCTCGAATCTEGECGACTGTCCTGCCCATAGGATACCTTACAAGTG
GCTTGCAGACAGCCTEGTCTCCTGCTCGETCACCCGTTAGGAAGTCCAGAAGCTGGGAGTA
GTAATAGCACTAGCCTCGTGGETGATACAGTCCCAGCTAGAGGACACAGGATGAGGTGGAA
GCAGGCACCCACTTTTGCETCTAAAAGGTGATGGGTAGGCAGCCGAGGCTGGGGACAGCC

30 ATCCACAGAACTGGACCCTCCCTCCCTGATGCCATTTTGCAACCCGTATGGATTTCCATC
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60 23951 GAGAGAAAAT GAGGGAAGAA CTTAAACAGA AAGGAACCAG GACTTGATGA 24001
TTTGGGAGGT TCTCAACCTA TGCAAAAAAC AATAAAATTA AGAGATTGTA 20 WO 03/040345
PCT/ US02/\86336403251051 GCTGGGCACA GIGGCTCATG CCTGTAATCC CABCATRIZ/86316
AGAGTCCGAG 24101 GCGAGCAGAT CACCTGAGGT CAGGAGITTG AGACCAGCCT GGCCAATGIG
24151 GGGAAACTCC GICTCTACTA AAAATACAAA AATTAGCTGG GIGIGGTGEC 24201
GGCCACCTGT AATEEBAESECATTCNAGARE COPEAETT GEGCROCATRBACICETATZ242 51  GAAGCCAAGA

GGCGGAGGTT GATCATGC CACTGCACTC. 24301 CAGCCTGGGT GGGTGACAGA
GCAAGACTCC 2%%% ﬁ‘%ﬂw&%ﬁ”‘%ﬁ%‘? CRREACRT T A NARGT GTGACATAGA
GAAACAGCCA AGEAGEEFETc@ 4R AR ATABLAMG ITEGATRAL A TAAOAATEA AATTACTCAG

TCGCCTCAAAA 24451 GCCTCTTTGA AGAGATTAAG ATTATAACTC ACAGICCCCT TCAATCAAAC 10
24501 CAGCCGACHT CTTRBCARAET  CARCATEAT I CCATUCTTBABTCCATATORGET 24551

GGAGOCAAAA T CCTG. 24601 GCTTTTATCT
AATAATGCAG WCM%C%%@%M%%TWW% CTGAGACGTT
TACATCCACA GAAAGART AT A AT AT TcFA G TdAANT: A TGAAATCAAA
GAAGGCTGTT GGACTCTCCA 15 24751 GTTTCTACTG TTGAGATGCA GACTGGTAAA ACTACTTAGC
TGCAAACACC E&WWWGWWM@TW@ AACCAGAAGC
24851 TCAAAGGELA C 24901
CTAATGGAGT TTTCTT WI%%I 3% %951 GATTGTCCCT
TTCATGTCCC CATROSTIRAGCRTABATTGIE IGCANCTEI AR TR0 ATGGT&T GCC TGTCCCACAT
TTT TGG GAGCAGAAAA CTTTAGTTTT 25051 GCTGGOCCAC AGATAGAGAG AAACTGTACC
CCGAGAGTTG TAET A e S e T A R B AC S RET TSP BACE R TEACARSIEICT TAGATACTGT
TGATTTCCGA  28d:Rda AT AL AR A1 Grtfel AAT o fRGALCAGRG C ATTGGGATGG
25201 AGTGAATGOA TTTTGCATTT GAAAGAGATG GI'GGGTT% Aﬁ% 25 25251
CACACCTGTA Anmmrﬁ@mme@mm@mmmmewl AGGTCGGCAG
TTCGAGACCA GOCTGACCAC CATGGA CCCCATCTCT 25351 ACTAAAAATA CAAAATTAGC
CAAGCATGGT @%&%ﬁ?&@&f%&%ﬂ%%ﬁ@%@%ﬁ%@m AGTAGAATCG
CTTGAACCCG CohGIsRAaAeccAadbic GEGRERT 3 GRrRAGATGAEGRGALERCA CTCCAGOCTG

GGCAACAAGA 30 25501 GIGAAACTCC ATCTAAAAAA AAAAAAAAAG AAAGAAAGAG ATGTGGATTT
TAGATGGTGAATACCAGGCAGTCAAAGACACCTGGGTTTAAAAACATCCAGAAGAATGCA

GTGGCTTGGCAACATCGAGCAGGAAGATTGCCTGATGAGCCTGTAGGGTAGCTGTTGEGE
AGAGAGCAGCAAGACGGCCTGGCCAGGCCAGGCCAGGCCACGTCAGGCAGGGCCTCACAA
ACCTCAATAACAAATGTGGACTTTATTCTGAGGCCAAGCAAAGGGCATGAAACTCGGGAG
TGGTGTAATCAGATGCGTATTTCAGAAGATGAAGATTAACAGTGAGAAGGAAAATGTGCC
20 ACAGAGGGGAATAGAGGTCAGTTAAAGGGAGTCAGGGAAAGTGTCCTCGAGACAGTGACA
TCAAAGGAATGTGAAAACAGCAAAGGAGTGAGCCAGGTGGATATCCAGGGGCAGAACTGT
TAAGGCAGAGGGAACAGCATGAGGGAACAGCGTGTGCAAAGCCCTGGAGTTCGGGAGTGTG
GCTGGGGTGCTCCAGGAAGGGCAAAAAGTCCTGTGTGGATCCAGATATCGGAGCAAGGGA
GGAGTGGTGGGETCAGATTGGGTAGGGCCTTGGTGGTGATTGTAAAGACTCTGGAGTTTAG
25 ACCAGGCACAGTGGCTCAGGCCTGTAATCCCAGCACTTTGAGAGGCCAAGGTGGGCGGAT
CACCTGAGGTCAGGAGTTCGAGACCAGCCTAGCCAACATGGTGAAACCTCGTCTCAACTA
AAAATACCCAAATTAACCAGGTGTGGTGGCACAAACCTGTAATCCCAGCTACTCTGGAGG
CTGAGGCAGGAGAATCGCTTGAACCCGGAAGGTGGAGGTTGCACGTGAGCTGAGATTGTGC
CACTGTACTCCAGCCTGGGTGGCAGCATAAGACTCTGCCTCAAAATAAAATAAAAATAAT

30 AAAGACTTTTGAGTTTCCCTGGAGTGAGAGGAAAGCCTTAGAGGGCTTTAGCAGGAGATG
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25551 TGGEGTGEEEG ACAGAGGGAA GACCATGGTA GGCAGAATGA TCCTCTAAAG 25601
GIGCTCTGCC CTAATCCCCA GAAGCTAAGA ATATGITAGA TGTCAGTATT 25651 GCGIGGCAGT
AGGAATCT TWOABDABESTTA TAGACTGITA TGGTTTGAAT 25701 GICCCCPCTAISAABGTCCTGT
TGACATTTAA TCATCATTGI GATTGCATTA 35 25751 AGAAGIGECC CTGITAAAAG GTGATTTAGT
CCTTAAGAAC GCTGECCCCCG 25801 TGAATAGATT AAGGTCAGIC TTGCGGGAGI GITGITTATCA
AGAATGGATT 2385 BT TRARNAASIT IGNETIC TIGCUNGIRBCATCBACHWTECC ACTCAGCACT

25901 TT TGIT CTGGCCAACA 25951
TGGTGAAAGT ??%F@@%g i%%%%ﬁ%@%ﬁ%ﬁﬁ T9%001 GEOGGEGOGCC
TGTAATCCCA CEEGETHGACHS AAKTCREANALEC cANIRACICATEIGe T2 B8 A FATTEARATRCG GGAGGCAGAG
GTTGCAGTGA GCTGAGATCG CCCCGTTGCA 26101 CTCCAGCCTG GGTGATAGAG CAAGACTCTG

TCTCAAAAAA ARRRIIGRKIMIG TC 2R SAT TRRIISRIGURMII T RIIRRINRARITARIOSEAIEAN - Nnf NINNINNNNN

NAAA GA G GCTTACTCTC 45
I SN NS SIS I ST
CCCTCACCAG ATCOCAGHHCAMBEETICEdHTACITOCARGIAA TEEACANcra08b 1 CATGAGCCAA

ATACACTTCT GTTCATTATA AATTACCCAG CCTGTGATAT 26401 TCTGTAATAA CAACACAAAA
TAGACTGAGA CAT AL T FCeRAACT T IATA BATM ST INTCCICTEITARTCEAG ATGGGCCCAA

CCCA T
COBAGTCAG | S005T ACAGATTCA ACATARACA. GIRTCLATA B R

GAA GTGGECAGAAG
C TGGITTGACG

26601 ATGGAGRGBTCANZCTEATEATAAMTGCEGOE TERCTTECEGACCRGAGAGS 26651
CTCCGACTAA CAATCOGCCA GGAAACAGGG ACCACAGCCC TACAGCCACA 26701 AAGAACTAAG
TEREE FETEr

TTTTGCTGAC ARBECAREGERLAET
TR 12680 % el Al A AAACLIAGA

GACCCAGAGC

EHBEA KR ADETPEGACAEIERTEGGTT CCAGATGTGA

G AACTGTGAGA

T
TAATAAGITT GTATCATTTT 26851 TAAGGCACTG TGIGIGIGGT AATTTGITAT GACAGCAATA
GAAAATGAAT  Z6BUEATCAGHTEESCC ANEEBAPFEI@BETABEUCACIGACOATENEEAGG GCACCCAGEC

26951 %ATGG(,E?!%
ACCTCTCCTC T

TGAGAGA AGGCAGGTCA GCAATGAGCT TGCCCAGGTC 60 27001
T T T T A T A P R R R T CABREFABRFER S 7851 ATATCTCCCT

CCCAGGGTCA GREXMAG T faAAAT AR AL ATAANESE 7L VR0 Pd034R. PCT/ US02/ 36316
27101 GCTAGGTGCA CAAGAAGTGI TTGAAACATG CTAGITGCTT TTCCATTTCC

20

25

30

CTGCCTCAGCCTCCTGAGTAGCTGCGATTACAGGCETGCACCACCACGCCTGGCTAATTT
TTGTGTTTTTAGTAGAGACAGGGTTTCACCATGTTGCTCACGCTEGTCTCGAACTCCTGA
CCTCGGGATCTGCCCACATCAGCCTCCCAAAGTACTGGGATTACAGGCATGAACCACCAC
GCCCAGCCTGTATTTATTTTTTTACCACTATGGAGTCCAATATGAAATTCTCACAACTAT
GCATATACATTATTAACATGTAAGCACACCTAGGTATAAATATGCACATAGTCCATTAAT
TACATCAGGGGAATTAAAARACATACTTTCAAGTTAAAATGAATTTTCAGGAAAAAAACTG
CATTCACAAATCTGAAATGTGAATACAAAAATGAAATTGTGAAATAAATAATGAATATAG
GTGTCACCTAAACTTCCATAGTAACATGCCTCCAAATGTGGATTTAGTGATCATCCACCT
TGGGACAAGGGECTTTTGAGAGCCTCCAGCTAAATTAGGGTTCCAGTAGCAGAGTGGCTGG
CAAGCCTGCCCTAATGAATAATGCCAGCGAGCTGGGCATGGGTACTTACAGTGTGCCCTT
CATGGAATACTTTTTTTTTTTTTTTTGGAATGGAGTCTCGCCCTGTTGCCCAGGCTGGAA
TGCAGTGGCACAATCTCAGCTCACTGCAACCTCGTCCTCCTGGGTTCAAGCAATTCTCGT
GCCTCAGCCTCCCAGGTAGCTGAGACTACAGCCCTGTGCCATCATGTTCTGCTAATTTTT
GCATTTTTAGTAGAGACGAGGTTTCACCAAGTTGGCCAAGACTGGTCTTGAATTCCTGAC
CTCAGGTGATCTGCCCACCTTGACCTCCCAAAGTGCTCEGATTACAGRCTTGAGCCACTG

CGCCCGGCCCATGAAATACTTCTTACCTGGCGGACAGCCTAATAGCCTAGCTGTCTAACC
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27151 AAGAGAGCTC TCTGGICTTG GGGGATGGAG GCAGIGCGEC CCCTCGGEGAT 27201
TACTGACAGG TCCTGCTCTG TTTCTGCAGT GGAGCCGEECC CCACCTGICC 27251 TGGTGCTCAC
CCAGACCGAR0@AGABECTGA GI'GCCAATGC CACGTACCAG 5 27301 CTCCCECTURoL63163CCCCC
ACTGGATCTG AAGTATGAGG TGGCATTCTG 27351 GAAGGAGGEG GCCGGAAACA AGGTGGEGAAG
CTCCTTTCCT GCCCCCAGEC 27401 TAGGCCCGCT CCTCCACCCC TTCTTACTCA GGITCTTCTC
ACCCTCCCAG PF83CTEe et r eI FE ACAT S CE L ICCERCEAIISTErCRTTUCTGTAC ACTCCTGACT

27501 TCT ACAGG 10 27551
AOCTOCTT A R A R SRR RE C5E8 1  AcATARGCTC
TAAGAAGCAG ACARARAGEAC (BEEAGALAT 6 CACCECAGAT T ce@TolcrARTde idatesST ATATCCAATT

TCAGATTTGT TTTCTGTGTA TGCATGTGIG 27701 TATAGCTGCA TTTATTTATG GCAAGGGCTG
GCAGACTTTC CEAATIAAEES C ARSI AR AT TP R FCIT AT ACEACRCAYICG CCGTATGTTC

GCTCAEGACT 1 w ATACGTAAAT
ST B5 1 AT R R A A R A A 37901
GGCTCATGCC  TGRANTGETRA GIACEIGEGACGEEGACEL EGTHREGAGA 2951 TTACCTTAGC
CCAGGAGTTC AAGACCAGCC TGGGGAACAT GGTGAAACAT 28001 TATCCCTACA AAACAAAAAA
AAGCTGGGTG TASPe T e T P e P e e P A S B TR P A B ARSI T S IATECTG  AGGCAGGAGS
ATOGCTOGAG COARRMR RS AAREACAG TEACCCATCA. GCACTTTAGT
CTGGGCAACA 28151 GAGTGAGACC TTTTCICAAA AAAAA T TTTACATAAA
28201 CAAGT GBOICAROCAGAETTE:GTOOCT@ERR CTOTEETE T BAATEIRGET 28251
GCTTGCACTA AAGIAACATT CACACTCCCG ATTTTTGCAT ACTCTGGGTT 25 28301 CTGGGGAATA
TAGA TR T AT ECET Pt RACRTREEAAS CAARSRBACCRAICABPATT C TAGACCAGCA
CTGOCCAATA  GAAMNGARET A TANESHAMEaAT 2860k (SACATREEEAGITTTAARGG TTCCATGTTA
AATTAAGTAA AAAGAGACGG 28451 GTAAATCGAA TTTTAATAAC AGATTTTACT TCATCCAATT
GAATGGTATC  ZBS0MRCATTOTCATS R A COISN AT CACA TTACT GNTTEATGAFETAREIAC ATTCTTTTTC 30
28551 ACTACGL TTT GTACTTCOOAA CACTTCTCAG 28601
TGTGGACCAG A&#@W %&f CELEASPERST 58651 TTCCATACCA
CACAGIGCCAG CATCIArEACA TCRaTdEXad€doc ATk ehAd iy ra X6 B cEACTAGEAGA CCCCAAGATG
GAAAGCCTGA AGAATCTGCT CCTTGAAGTA 28751 GGGACCTTAA TGGGGTGCAC GCCAGGGCGA
GTGG TABSEEEI TG CABEITACARFE RGN TS AGCTRTCSTTFACTOCTCTAGACT CAGCTGAAAA
GAACTCAGGT

CTCAAACTCAGTGAGCACTTGCCTGCCCTTCGTGCTGCCCCTCAGCTTGGGATGGCCTGA
GTCAAGACCAGCCAGGAGCTCCAGGCTTCATGACCCCTTTCTTTCCCCCAGGGAGGCCCC
GTCTGGCCCCTCCCCAGAATGTGACGCTGCTCTCCCAGAACTTCAGCGTGTACCTGACAT
GGCTCCCAGGGCTTGGCAACCCCCAGGATGTGACCTATTTTCTGGCCTATCAGAGETAGA
20 GGGGACTCTCTCGCCTGETCGATGGGAAGACTGAGGGEETGEETGEGEGGCTGGAGGGGCT

TCTCTGGGACAGCTGCACCCAGTGTGGGCAGCACTGECTAGCTCTCTGGGCCCTACGGGA

GATGGCATGTGGCCGGCATTTGGAGAGGGGCTTTTGATAAAGGTCTGGAGGTGGGGAAGA

TGTTGAATGAAGAGCAGTGTACAGGTGACCAGTCTGCCGGGGCEGGGGTAACTCTTTGAG

GAAAGTTGGTGTGGGGCATCGATGTAGCTGTGGGGGCCAGAGGATGAAATTCTCAAGTGE
25 CTGGATGAGGTGCTTGGAGCTGTCCCAGCTGATCAGTGAGGCAACTAGGTACACGGCAGA
GGAGCTGTTACCTGGGCAATTAGGCATCCCTCAATGATCACACTTTTTTTCTCTTTTTTT
TTTTTTTTTGAGACAGAGTCTTGGTCTGTCACCCAAGCTGCAGTGCACTGGCTTGATCTC
GGCTCACTGCAACCTCCACCTCCTGEGTTCAAGTGATTC TCCTGCCTCAGCCTCCAGAGT
AGCTGGGATTACAGGCATATGCCACCACATCTGGCTAATTTTTGTATTTTTAATACAGAC

30 GAGGTTTCTCCATGTTGCCCACGCTGGTCTCGAACTCCTGAGCTCAGGTGATCCACCCAL
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28851 AGICTTGGGA AGTGCTTCCT CAATGCTTAA ACTTTAATGC AGGAAAAGAA 28901
TAGAAAGTTC AGGCAAGGAG GGAGGATCAC TTGAGGCTGG GAGTTCGAGA 28951 CCAGCCTGEG
CAACAGCAAROAGIHBECCTA TACATAAAAT AATTTTAAAA 29001 AATTACECAGS®IABGST GGT
GIGGATCTGI AGTCCCTAGI TACTTGGAGA 40 29051 GCTGAGGTAG GAGGATCGCT TGAGCCCAGG
AGITTGAGEC TGCAGIGAGC 29101 TGT GATCACA CCACT GCACT TTGECCTGEG TGACAGAACC
AAACCCTATC 29tBICECEPABRIGRICGS ; \ PEGRPRANAICAEC CTACCATGIC

29201 TGOCAAGQRRG, : CACAGCAGCT 29251
CTGCCACTCT U&TT@%@%@% ?%@%Wﬁ%ﬂ%wl CATGGCCAGC
CAGTCCAGAT CAZRETGCAG HEARCT REAACEGAACAREA ra29:35d2edaaGGABT GCCAGAACCA
TCTACACGTT CAGTGTCCCG AAATACAGCA 29401 AGTTCTCTAA GOCCACCTGC TTCTTGCTGG

AGGTCCCAGG TESET K CARACO YU BIA T TACHESCACIR CATTSRCRRATICATIICERITFEG GCCTTGGGAG

IS AR A SR RIS 1w
29551 CACTCATTGT GTGTCTTT%&&,‘A ?%@%% 29601
TGCACAGTCT GRAGGARGBE TIIGATIEIIGCIGACEART AR CATACESRGATEAcR9661 GTATGTGAAG
CACTCGGCAC AGGTGCAGIT GTAGACAAGA GCCATTGITG 29701 TTTCTCTCAT TGTTATTTTT
CCTTCCTTAG AACECHACT S L S P RS A R A 8L R TR CICEPAECETSSTITSTEAT ACTGCTGTITA
GTAATTGCCG C%@@@i&&i&&%&%ﬁ&&&é&%%z%w G GITTCAGCGG
GCAAAGATGC 29851 CACGGGCCCT GGTATAGCAA ATCT TGGGGAGGEEG
29901 TTGAGAGHAA CORAGTCORCE CTEGABCTAT IGAGERGIRECA CATAGAAEAT 29951
CAAGATGGTC CAGACTCTTG GACCAAAACA TCTATCTTTG TGTCTGAATT 30001 TCCACCATTA
GTAATGCATT CATTI ARG E PRI R R AR P A R A B R B BT C AP ST ERREPEBINGGEG  AGCAGTGCCT
TAAGTTCCTT T(RARAARIA ARG fahbdrbrc Rk kS d AAER A1 G L G GAGCT GCTGAGAGCA
GAGCCCCTGG CCTTGGACCT 22 WO 03/ 040345 PCT/ USO2/ 36316 30151 CAGGAGAGAC
ACTCAAAAGG GGASISNCAGS CAGT I ICARAC SEEEAGAIGCT CBO20ACATARANGAGTT CCAATTTTTA
GTTCACACTT T [GTGT 30251 OCTGGCTGAC CTTGGAGTTT CTTCCCTGGT
CTGCTGGGTC TWGE%%M%%W&&CW&%@% APREESSEARGC CCAGGAGGTG

ATATAGGTCG 5 2308t rAXdchd ot abréaAt EATHKdeA c bt Acbtdebr oA GFCAT ATGCGAGECT

30401 CCGATGGGECA TGGEGEECTTT GAGGATGGAT TCTGAGTGIC CCTGCATCGT
ATCCCAGCACTTTGGGAGGCCGAGGTGGETGEEGAGATTGCTTGAGTCCAAGAGTTCGAG

ACCAGCCTGGGTAACATGGTGAAACCCTGTCTCTACAAAAAAAAAAAATACAAAAAATTA
GTGAAGTGTAGTAGCATGTGCCTGTGTTCCCAGCTACTTGCCAGGCTGAGGTCCGCAGGA
TCACTTGAGCCCAGGAGATGGAGGTTGCAGTGAGCTGAGATCACACCACTGCACTCCAAC
CTGAACAACAGAGCAAGATCCTAAAAAGAAAGAAAATCTATCCTCTGAACTTCTATGATA
20 TTTITCATGTCT' I TTATACATTAGAATGGTGATAT TCTAATTATATAATTTTTTTCATTT
GTTAGTTGGAATTATTTTATAAAGAGATGTATCCTCTCATCTGGTATTTGATATCCAGTC
ATACTATTCAAATAGGCAAGAGAGGATAAATGCTTAATTTTTTTCCTTTATCAATTTTCA
AGATAATGAATTGGTTCCTTATCATCTCCCAAAGGTGATTGCTAGTTTATTATTATCATT
ATGAACTCAGGCATTTAAACACATTTGGTGGTTTCAGTCTATTGCGACGTACTCTGCTCA
25 TTGAAGCTTGAATTGCCTCATCTCTGTCCAGTCGGAGTC TCATCAAGTTTGCTCCTGAGT
CCTTTTAACTTGACCCTAGTGGTCAAGTTAAATCTTTCCAGATTTAACAGATACCTTTCC
AGCTGTCCATTACGACAAGATGTTCCAGGTCCCTCTGGTACAATTCCTGACCTAAAACCT
GCAGTCAGCCATTTCTCCATTTAGTAAGAAATGGTTATAAAGACTATAATCTGCATGCTA
GCTATGCTGATCACTACTTAGCTATTGCTTTTGGTGTTTTCAGTGAACAGAGTGATGTGT

30 GTATACCACATAGACACACACATGTACATACTTTTTTTTTTTAGACAGAGCTTCACTCTG
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30451 GGCAGGGTGG CAAAGGGAGC ATTTCCAAAT TTCCTGGCTC CAGGATCTGT 30501
GGGAGAATCC CACTAACTGT CAGGGTGACA ACCTCGGGTA GACATGTCTG 30551 TGCCCTGCCC
CGTGCCCTGAOGRCTIBECTGT TAAGAGCACA CCAGCTGGAT 10 30601 TTCCAATRGR/SAGCGCCTGC
ACCCAATGGEG CTTTCTCTGG CCTCTGGAGC 30651 CCACATTGCC CCTGCATGTG GCAGGCTGCA
AGTGTCACAG CCACCAGCTC 30701 TTCCATTCCT CAACAATGAC TGTGGGTAAA TAGCCCAGGA
GCGTCCCCCT 3678 A e s F oS T A Te NG RS C T T G BACUSCBTEIIRCECT GAGTI TGCCAG

30801 CAGGAT X G 15 30851
ko
GCTTACACTT GAAGRGETGIrTCIGAGHET(TRGrACREIRACE 0 AR5 ARIIEACAT G ACGATAATTA
TGCTTCAGGA AAGCCTAAAT TTTCTGCTTT 31001 TCTCTCCCCT ACCCAAATCA GGACTTTTCT
GGACACACAC AWWGA%%TMW@GCWWW GAATGACTTG
TTCCRCTGTIC 2Quo3ArR - GEEAAAAGA EEGIC AQRECTCG AGTCAGGEECC
31151 CCAGOCACEE AACAGACAAG AT“%%E‘A:%}%F st &
GGAGGAGGAT WGW@@E@WMAW@@%CT&&&Sl TTGAACCACC
TTCTTTCCTG GGGCAAGAGC ACCAGGCTCC AGGGCACTCG 31301 GAGGCTGGTG GGGTGGACTC
AGGGAGGCCC AGEE S ot & 1 BT e AR S A P 5 T RIS P EACHESACETIET GGG ATTCTTCAGA
CAGAAGCT G GREAGRAGT a0 HERUT T SR ACACHC: QCT CTGGCTATTT
GGCTGAGAAG 31451 GGGOCAGEG AAGEOOS T CEAT T CTCTCCCACC
31501 ACCTGAATTEATSAAGEACT TOBESTITRECTCARAAGHGETEACCAGAAGATA 03 1g$ 1
ACCT.GTCCTC GGGGCACCT  TACCA GCOGAATCTG 30 31601 GTCCCTGGRG
CC@(FICA %%T%%%WW%&W@%@ET%WT GAGGAGGAAG
AGGAGGECGAG %Mc&EI@%%AﬁH&%c@%%MW GCTGAGAGCA
COCAGAGGAC CGAGGACAGG 31751 GGCCGGACAT TGGGGCATTA CATGGCCAGG TGAGCTGTCC
CCCGACATCC ST B0 TR CESS AT CACAR TR G (T CRCT TG MRABBACTACT GGGCTTCCCA 35
31851 AGAAA G_GGOGGECGGAG GGGCATTGCA 31901
CTTCCGGGAA g%&%é%&%%@ﬁﬁ@%&%l GATGCCCCTC
CCTCCTGTGA CeRfFCETIdTTcIcbACIBCT{0AE {oE AANGARSr 320t {ded LEAGRACA GGGTGCCCTG
AGGTCAGAGG TTGGTGGEGGT GTCATCACCC 32051 CCATTGTCCC TAGGGTGACA GGCCAGGGGG
TTATC CAErSIAE ARG ST T A A R CATT S CReCETICATIACABACTAEOGGA CATCAAGGEC
GGACACCACC

GGCTGCACTTTCAGCTTCCCTGGTTTTGAGGGTTTCAGATTCGGACTGAGTCACTATGGC
TTCTTTCTTTCCCACCTTGCTGACGGCCTATCGTGGGACTTCGCCTTGTGATCGTGTCAG
CCAATTCTCCTTAATAAACTCCCTTTCATATATACGTATAACCTATTAGTTCTGT TCCTC
TGGAGAACCCTGACTAATAAAGGGTTGTTGCTTTTTCTTTARAAATCTAGTAATTTTATTT
20 GACTGTGTGTTGGTATTGCTCATTCAT TCTGAGT TGATATTT T TAGGCACTCAATATTCT

CACTTAATACATGGTTCCAAGGCATTTTTATTTTAGGAAGGTTTTCTTAAATTATAGTTT

TAGTATTTGTTCTATTCTCTTGTTT TGATTTTCTTCT I TAGGGACTCATATCACTTGTAT

GTTGGATCTTCTTTTTCTGTGT TCAGTATTTGTCTTTTGGGCACAGAGACTCACACCTAT

AATTCCAAGACTTTGTGAGGCATAGGTAGGAGGATCGCTTGAGCCCAGGAGTTTGAGACC
25 AGCCTGGGCAACATGGTGAGGCCCTGTCTCAAATTAAAGAAAAAGGAGAGAATACTTGTC
TTTTTCTTTCAAATGCCTTTTATCTGTCTGTCTATCTACTATTCTGCTCTCTAAATGAAR
TAGGTTTCACTCTTGAGTTTTTAAAAAACTGTGTGCTTCCATGTGTGAGATTATTCAACA
TCTTATTTGTAATCTTTCTCTTGGTTACATTTAT T TTTCCTGAAACTCTAGTCTGCTTTT
AGCTGACATGTTTGTAGCTAAGAGCGCACATTTCTTATCATAGCTTGCCGTGCTGAATTA

30 ATTCCAATTTTCTTTTAAAACCAACATTATTGAGTTAAAATGTATATAGAATAAACTGTT
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32151 AAGGGGCCCT CTGGAACTTG AGACCACTGG AGGCACACCT GCTATACCTC 32201
ATGCCTTTCC CAGCAGCCAC TGAACTCCCC CATCCCAGGG CTCAGCCTCC 32251 TGATTCATGG
GTCCCCTAGVOTAGEABCAGA TAAAAATCCA GTTGGCTGAG 32301 GGTTTTECATUSBZ@AMNGGGAA
GGGTGGCTGT CCTCAAATCC TGGTCTTTGG 45 32351 AGTCATGGCA CTGTACGGIT TTAGTGTCAG
ACAGACCGGG GTTCAAATCC 32401 CAGCTCTGCT CTTCACTGGT TGTATGATCT TGGGGAAGAC
ATCTTCCTTC GeASITTEETGETEEG1CIKECTEATC ARSCAGETACBAGTECAETCTG GTGAGGGTTC
32501 TAGGGGATCT CAGATGTGTG TAGCACGGAG CCTGCTGTGT CCTGGGIGCT 32551
CTCTACGTGG TeXS s A A R CE R P A AT B R SAEKA BT ®32601 CCCTGGGCAT
CTCCCACCTG  THahEEeEAA AL AN o n AR GOAEA 1o A8 Dk cEGATRAKAT TC AGCTTGTCTC
ATCCCCAGTC TACCTCCTTC CITCTACCCT 32701 CACTGCCTCC CAGTCAGGAG AGTGAGCTCT
CAGAAGCCAG AWMWWTMWWMWWTWW AGCAATGGGA

A GCTTC 32801 % CTGC TCCACCTTCT AGGGA G TTTGTTGGAG 55
32851 TAGGACAGTA CrCCHEEEECrEr AATECEAGI T 32901
TGGATGECAC GlAACA ol rTedob vt ardddalEsh o rl AboAPbat bfdeard@51 ATTCTCCCTT
CCAGTTATGA GAAACCAATG CCTTCTAGAT TCAGGTGACT 33001 ATCCTTACCT GGGGGTGCTG
ATGCATCCTC AGETARCCTH COMGCEROTTEGCT 3R SICARNIATAGATESAMTBCTIRGETG AGTTTTCACC

CGTAGGACCG T T CTG TGGCCATTCA
ACCTGCCAGG %GCE%%&%%&%@%@?%W&%%% CATTGAACCC 23
WO 03/ 0403451RaT345024c363h8c e33R RCARACETH G r ot THacidrbAL, ASGCCACCACA
AGGGTACAGC ATTAAATGGC 33251 AGAACTGGAA AAGCTTCTTA GGGCATCTCA TCCAGGGATT

CT CAQ\ACCAT B89 T O T e e AR T T T AR T CTEXTATICPCI R CTR ALK XCECA TGGGEGCTATA
33351 5 33401

o OO T O R e e B N R ottt 1 Ao Tacoa
AACCACTCCT TAXGIa{ECAACARBAGGT GAG TETGANGRGET B SREAI rGEAAMIBEAC TTGTCCAAGG
TCGOCCAGCA GTGCTGCTCT GATGACTTGT 33551 GCACATCCCC AAGGGTAAGA GCTTCGATCT
CTGCACAGCC St BT CT RS T CEFRSAECCTP TERLCCATETELCEIRAARPATG AAGGTCACAG
CCAGGATTTC 103360k LAAGHE A fAARFREL oA LT BP0 SEARACACA CACACATGCA

33701 TACACACATA CGACACACAC CTGIGICTCC CCAGEGITT TCCCTGCAGT
15 AGCATCTACTCTAAGTCCAAAGTCTCATCTAAATCAGGTATGGGTGTGACTGGAGGTGTT

ACTCATCCTGAGGCCAAATTCCTCTCCACTTATGAACCTGTGAAACCAGACAGGTTATGT
GCTTTGAAAATAAAGTGATGGGACATGCATGGGATAGACTTTCCCATTCCAAAAGAGAAA
AATAGGAAAGAAGGAAAGAGTGACAGGTCCCAAGCAAGTCTAAAACCTCGCAGGGCAAAT
TCCATTAGATTTTAAGTTTCAAGAATAGCCCTCTTTGGCTCAGTGCTCTGCCCTTTGGGC
20 CCACTGGGGCGGCAGCCCTATCCCCTTTGCCCTGGETGGTGACCCTACCCTCGAGTCACT
GGTTAGCAGCAGCCTAGCCTGCTGAAACTAAGGAGGGGACAGTGTTGCCTCCAGGTCTTT
GGTGGCAGTGACAACCCTGCTGATCTCTGAATCATCTTCCAGGAAATTTTTCCCTATACT
TGAAGGATATTGCGTGTTCACAGCCAAATAGCTCCAGCTCTTGTCCCTTTCTTTAGAATC
CCAGAAGTCCAACAGCCTTCCTTCATTCTGTCCCATCTCTGTCCCCTTTAGTCAAAGCTG
25 GAAGTGCCTCTGCTGGTATAATCCCATCAGTATGTCTAATTTCTGCTTAAATGGCTGATT
AAGTCTATGAGTTGCACCTCTGATCTCTTTATCAAAAGGTTGTTCTAGCCACAACCTTAG
TGTCCTCCCCAGAACATGCTTTCTCATTTTTTTTTTTGCAATGTGGATAGGCTGAAAATT
TTCCAAAGCTTCAAGTTCTAGTTCCTTTTGGCTTACCAATTCTTTTCATATATCTCTTCT
CTCACATTTTACTATAAGCAGTAAGAAGAAACCAGGTTGTACCTTCAGCACTTTGCTTAG

30 AAATCTCTTCTGCTAAGCATCCAAGTTTATGTCTTTTAAATTATCTTTTTGTTATTTATT
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33751 GAGGCTTGIC CAGATGATTG AGCCCAGGAG AGGAAGAACA AACAAACTAC 33801
GGAGCTGGGEG AGGGCTGTGG CTTGGGGCCA GCTCCCAGGG AAATTCCCAG 33851 ACCTGTACCG
ATGTTCTCMOTGBOIECAGC CGAGCTGCTT CGTGGAGGTA 15 33901 ACTTEAARAAN/AGTAAAAGCT
ATCATCAGCA TCATCTTAGA CTTGTATGAA 33951 ATAACCACTC CGTTTCTATT CTTAAACCTT
ACCATTTTTG TTTTGTTTTG 34001 TTTTTTTGAG TCGGAGTITTT GITCTTGITG CCTAGGCTGG
AGTGCAGTGG @ﬂ@mmm@@nmwmmm@@wmwe@wmﬂ‘%m AGTGATTCTC
34101 CTGCCTCAGC CTCCCAAGT 4 “ACACC 20 34151
TGGCTAATTT ﬁ’“ﬁ%ﬁ%ﬁ%ﬂﬁ%&ﬁ%&&?ﬁ&“’ 34201 CAGGCTGGTC
TCGAACTCCT %%%A%Wcmmﬁccmwcmw GGGATTACAG
GCGTGAGCCA CCGCGCCCAG CCAAACCTTA 34301 CTATTTTTTT AAAGAATTTT TTCCAGAGTT
TAATTTCTGA WMMWQ@TW%&@AGM@F@WW% TTATCGTCAT

CATTC 25 34401 ACAAAAC qgtg %%A%T GRATGATAAT CAGTATAATA
(SE ID NO 3 %%TEC%C%rAese s a correlation between the genom c sequence

shown in Tabh@:i@A@dldCTchhﬂvch-mt¢mA'D§TG¢MG@ITmGCEI$p@HwG¢C@TA@i ons of the eDNA

sequence shown in Table 1. 30 Table 5 Region in Genom c Sequence Attribute

Iéength Cor r e 3pREFATECTREFEAPM A RACISRY TR T TeHIAAP e TR E T 12001 5' sequence

#201 2002- ng?cg%géc%@ﬁzg%i%%ﬁ&zééw g@ﬁf%@ﬂG@Ef&&&]ﬂT&%QZGCA 8327-8450 Exon
124 59-18 - ntron # 263 - 19514-19698 Exon #3 185 183- 367

19699- 27229 kRideor#drityddcrer@ri2 3 CRTSEPriErorTAdrcldBeT368-TST@ET 27373- 29279

I ntron#4 1907 24 WO 03/ 040345 PCT/ US02/ 36316 29280- 29439 Exon#5 160

511 1@7 0 204 Argﬂgjgﬁ?(gjg‘c'TTHF‘FP&‘IWAE%AGTCCTACTGGATTAGGGCCCCAGCCTTAT AC

TTCATTTAACCATAATTACCTCTTTAAAGCTCTTATCTCAAAACACAATACCACTGGGGA

TGAGGTCTTCAACATATGAATTTTGGGGGAACTCAATTCGTCCATAATAGGGCTATTATG
AATTAAGCTGCTGTGAACATTCATGTACAAGTCTTTGTGTGGATATGTTTTCATTTCTCT
TAGATAAAGATCTAGGAGTATCAGCCTGGGCAACATAGTGAGACCCCATCTTTACAAAAA
15 ATTTTCAAAATTAGCCAGGCATGETGGCETACACCTGTAGCCCTGCCATCTCAGGAGGCT
GAGGTGGGAGGATCCCTTGAGCCCAGGGGTTTTAGACTGCAGTGAACTATGATTGCACCA
CTGCACCCCAGCCTGGGTGACAGAGTGAGACTCTGTCTCTARAAAAAAGAGAGAGAGGGE
AGGAAGGAAAGAAGAAAGAGAGGGAGGGAAGGACGGGAGGGAGGGAGGGAGAAGARAAATG
GATCTAGGGTTAAGATTTAGGAGATTAGGTAATGAATGTGTACTATTACAGGGAACTGTC
20 GAGCTGTTTCCAAAGTGACTGTACCATTGTTCATTGCCACCAACAATACATGAGAGTTCT
AGTTACTCCATGTGCTTGTTACACTTAGTATTATCAGTCTTTTTCATTTTAACCATTCTA
GTGAGTATGTAGTAGTATTTTATTATCGCTTTAATTTACAACTCCCTAATGATGAATGAT
OTTGAACATCTTTTCATGTGCTTATTCGEGCCATTCATATATCTTTTGTGAAGTGACTATTC
AAATATTTTTCCACTTTTTATTAGGTCATTTATTTTCTTATTATTGAGT TATCTATGAAT
25 ACAAATCCTTTATCAGTGTATGTATTGTGATTTTITTCCCCAGTGGCTGGCCTTTTCATT
TTCETTAGECTTTTTTCGTGEETTTTTTTTTTT TTTTTTCGAAGAGAAAAATATTTTAAT
TTGATAAAATCCAGTATATCAGGTGTTATAGACTGAATTATACTCTACCCCACAAATTCA
TATGTTGAAGCCCTAACCTCTAAGTGACTATTTGGAGATGAGCCTTTAAGGAGGTAATTA
AAGTAAAATGAGATCATAAGGETGGGCCCTAATCTAATAGGACTGGTGTCTTTATAAGAA

30 GAGGAAGACACCAAGAGCGCATGCACACAGAAGAACGGECCTTGTGAGGACACAGCAAGAT
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29731- 29861 Exon#6 131 671-801 29862-31021 Intron#6 1160 - 31022-31780
Exon#7 759 802-1560 31781-31783 Stop 3 1561- 1563 31784-34450 3'-sequence
2667 - Sewercalo4sesiuence pol ynor phi sns have been identifi eaCirrusoissisequence
shown in Table 4. These are summarized in the Table 6: Table 6 SNP
Position SNP Changes variation 30962 allele = "A" allele ="G' wvariation
30655 al | el ecacdtaratdceh@CrrdaBsACABEPITARGTHRRAETAPACHICCEFAECECTTA" gl lele = "G
variation 28448 allele = "C' a = "T" llele = "A"
allele ="G' G%%TF%EAF%Tr‘?C@ﬁcé’fc%Gf%ql‘igTGTT'G%GAAWC%&C%&%aTG%éér?clqgt| on 8811Aal lele

= "C' all el exgealgecalerEiinda @REOMARE ALSITet R caridcdcsT@icsoryr esent in the
genom c nucleic acid sequence shown i n Tabl e 7 Tabl e 7

AAGAAAGAAAGAAAGAAAGAAAGAAAGAAA
GAAAGT CAACAGT ERRERFTT CAERGA W GC 25 WD
03/ 040345 PCLLd024r383M6GCATCATCTATTGTGTTAATTTGTTCTTGTATTCCTTCTGATTTA

TCTTCCATCCTCCTCCACCCTGCGCCTTTGAGGTGGAATTGCGTCCTCTGTGAGCAGGGC
TTTGTTAAGAGA TO AR T T AT CAST XS AC A ST EXAER AT AR e REEHET

ACCEATCTCTATAART AT AT YA CCTCTARTCLOMCTACIT
ACCCCATCTCTA AATCCCAACTACTT 5
GCCEGAGGCT GAAGEEAGAAAATAGRT: i

CACACTATTGCATTCCAGCCTGGGCGAGCTTTTGTCT GAAAAA
AAATIOCT GAT T AREEACAINTE RS FFEIC TR FAGTE RSE ER¢

(AN AAN L
%ﬁ&%@%@%&%ﬁ%mmw%%

TACGTTTTCATTTGTGTTATTTGGTGATCATTCACTTTCAGCTATTTATTAATTTCCATT

ATAATTCTTTCATCTATGGGTTGTTTTAAAAAATATTTTTAAGGCCAGGTGTGGTGACTC
ACATCTGTAATCACAGCACTTAGGGAGGCTGAGGTCGGGAGCGATTGCTTGAGGCCAGAAGT
15 TTGAGACCGGECCTAGGCAACAAAGTGAGACCCCCTCTCTACAGAATATTTTTTTAAAATT
AGCTGGGCCAGECETGGTGECTCATCCCAGCACCTGTAATACCAGCACTTTGGGAGGCCA
AGGCAGATGGATCACCTGAGGTCAGGAGTTCGAGACCACCCTGGGCAACATGGTAAAACC
CCATCTCTACTAAAATATAAAAATTAGCCAGGTGTGGTGATAGGTGCCTGTAATCCCAGC
TACTTCGCAGGCTGAGCCAGGAGAATTCTTTGAACCCAGGAGGAGGAGTTTGCAGTGAGC
20 CGAGATTCCACCACTGCACTCCAGCCTCGGATGACAGAGCGAGACTCTGTCTCAAAAAAAA
AAAGAAAAGAAAATTAGCTGGGTGTAGTGGCAGGTACCTGTGETCCCAGTGACTCAGAGA
CTCAGGCAGGAGGATCACCTGAGCCCAGGAGTAGAGGCTGCAGTGAGCTATGTTTGTGCC
ACTGCACTCCAGCCTGTGCAACAGAGCAAGACGCTGTCTCAAAAAATATATATTTTTTTA
AATTTTCAAACTTCCTTTAGTTCTCTTTTTGTTATTAACTTTTAACTGAATGTTTTGCAA
25 TCAGAAGAAATACTTTATGAGATACCTATTCTTTAAAATTTCTTAAGAATTGCTTTGTGT
TAATATTTTGTTAATAGTTCACATGTGGTTCAACCAATTTGTTTAGTTAGTTCTGTATAT
GTTCATTAGACCAACTTGATAACTGTGTTGTTCTTTATTTATTTATGTATTTATTTTTCT
TTGTCTATTCATCAATTGCTCGGTGAGATGTATTAAAATTTCTTGTTGTAAGTGTGGCTG
TTCACTTTCTACCTGTAGTTTGTCTGTTTGCTTTATAGAGGGTGAAGTTGTTTAGTAGGC

30 ACACATAAGTTAGAATTTTTCTGTCTTCCTGGTGAATGGAATCATTTATCATTATCTAAT

35



10 AAAATTGGAAACGAAATATGATCAGAAAAGAAGAAAGT TGAAAAAGAAAATCCTCATCAC
CCAAAGACAACAACCATTAATATTTTGGTAATTATTATTCCAAATATCTTTCTATGCATA
CAGACAGAGY GAGABARTGACACACACACACACACACACACACACACACACACT TTTTTPTT/US02/36316
TTTTTTGAAACTGAGT TTCACTCTGTCGCCCAGGCT GGAGT GCAGT GGCGCGATCTCGGC
TCACTGCAACCTCCGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCTGATAGC 15
TGGGATTACAGE: RGO ICCI X T E G TIPET IS EATAE T T HRET HEREACEG

GGTTTCACCATGTGGCCA [ C
CACOLT CCAM a«%ﬁ%ﬁ%@%&%ﬁ%ﬁ%
TTTTTAAT GEECLI AL EAASACTRETIFE M A REHICRETOAGTET G T GCARATACC

'TC[IETGH(IBKTA()ACAKI)NTTCEII)AA(IETCCH(ITTAAﬁ(IJEC(II)NTAﬁﬂ7¥FTG(IIIET 20
CGT GGCGT GT GCST AT TFEERARC I TACTE ACAECE

CACAAAGTAC TTWW@ R
cé‘l.%iTi%ﬁ TCCCCGGEGGCATTAAAGS

GAATCGCGT GT GFAACGRERGRAGET CABCAT CORRETOAGARACROGETICAGBATCOBCC
CAATGGCAT TGAGBCCGUGT AGCCAAACCGECCT TGAACT CTCCCT AATCCT T 25
GGCCCGT CCT GO AL IO C T B S e A C AP T A RN P AR SPT

TCCCCTGCCCTT WE AACTGATIS g&&g&@%@@&m&mw

CAAAACTAAGT

CJ:EI:TCKSCIJ:CIJ:ETFCI:TCI:TCFTCIJ:

GACT GAACAGAAGERGT R GATATT GRECTEREEEAEH
/¥T(RST"FCX:A(BCTFT()A(}SA(BAﬂKjT(}3A&3AlVAAV\A&BA&:AKBZI}S()A(FT1"T(BNTﬁﬂjT(B:A(Fﬁ(FT

TTTTIAATAAAGT GCACT T RAATGCTIIBET S ACT A A EC AT SECAT CERSEEL e T FERGSRARSA

CACTTGACCCTAAAGTGTCIEAW“ COCTIRAGGET
CCTGCCAGGCCTEFeETETEA #WTCTAACAA@AC 10
GCCTTTCTTT T Gt et @zt ot GIGEE AR E AT AR EdCSEAGT A G T GTTRGATIBTTST

TGTTTTCCCACCT CTACTGATGAGT AAGGT GT CAGGTACAAAAT TCCT CCCCGT AGGA!
GGTTCGAGTCATGGACCTGCATGTTCCCCTCTGACATCCACAGAGTACCTATCATGGTCC

TTGGCATGCAGCAGGTGGCCCATAAACGCCTGAATGAACAAACATATAGTAATGGTCGCT
20 AGTACTAGCAATAGCAGCCACCGCAACAGTCCTGTGAGGGAGGCATTACAGATGAGGAAA
CTGAGETTTAGGGGCAAGGACCTGCCCATGETCCCARAAGCTAGGGAGGGACAGGGCTGEE
ATTCCCACTCCCATCCATCTGGCTCCAGAACCTGAGCTCCTGACCAGGCTGTTCTTATCC
TETCTCAGCCAGTCGCTGCCTGTCTGGACGGATCGGACCTAAAGTCAGTCCAGCCAAACAG
AGGGAAGCATGATCAACTGTTCTCTAAGTTCCCTGACCCGGAGAGGCTGAGTCCATGGCC
25 CAAGCTCTCCTCTCTCCTCCCCCAGCTCTCCCACCCGTAGACGGTGGCGCGARGTGGAAG
AGTGTCCCGGAACCAAGGAGCTGCTATGTTCTATGATGTGCCTGAAGAAACAGGACCTGT
ACAACAAGTTCAAGGGACGCGTGCGGACGETTTCTCCCAGCTCCAAGTCCCCCTGGGTGG
AGTCCGAATACCTGGATTACCTTTTTCGAAGGTAGGTCTGTGEGGTAAGGGACTGAGTGGAA
GECTGTCCATCCCATCGGEEAGCTGTGCTCAGTGCTCAGTGGTTCTGTTCTCCTGACCAT

30 CTGTCTCCCACTTCCCCAAAGCAGAGGGCAGCTCCCTGGGCCAGGCCCTTTGAGATGGGEG
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CAACCACCAAACCT CACCGCCCACGACT CCAACCGAAGCAGEGAAGAGAAGGT CCAGAAA
TCGCCCCCAGGATATTTTCCTAGT CTTGGACT CACAGT TTAAAGAGCTGTAAAGGT CCCT
GGGCATAATVRCAADERTCATAAAAGCCTATATTTATTCAGCAACT TCT TTGT GCCAGBCA/US82/36316
CCGCATTATTCTGGAAGCCT CACGACCCAGCCATCCTAGGAGGTAGATATTATTTTTACT
'TTTCIXBATCIKBAAA%K:TG¥K33CTCYKEAGIJVNTTC¥¥3G{¥VNTTCX:TC?VMBAACI¥K33G{¥¥3

AGGT GAGCCACACAGAHCAGAGALGAGEEEETAA

AGGGTAGGCACGTGGGACAGGCTGTCCAT A TGeT
CCAGCCCCCAGTEACEREACLAEST ACCTGIGT 20

GT GGAGGGACCE fdieh et {atizln 156@@61& EEACSERT TETTERAC
TTTCACCTGATAAGTATTTAATATACACAACACTAACTATGGTGTGATGATTTAGGAGTA

AGTACA%TA%E%EET A GITTA AT FEPRSFETASPARISETTAG
cg AEEETGA %g TTACATGTAAAGAGCI\C 25

AAACT AGTGCCT %@I@G@E&@M’R@é&é@m&'ﬁm@@fﬂ
TTCTCATGT GACCTAGCT CGAAT CTGGGGACT GT CCTGOCCATAGGATACCTTACAAGTG

%%CGQ&A B R R AR AL FEL IS ARSE TR SAAETA
wmm%%%%ﬁq@%mmmmm&c 30
AT CCACAGAACT GEAGELSE \ETPGCATC 27 WO

03/ 040345 PCT/ US02/ 36316
g@@A@TMWWWWWWWW&%
GGAATGAAGT M& T A T CEACAG BT FAAGAGATLGRI&AT
TTGACTCGTAGT T TAGT TGGAATCATAAAGCTCAATAGACCCCATG
AGAACCT AGAAGAGAAACTACAGT CAAGAGETCGEACT TTECAGERS TR

TGAATCTGATTCTACAACTTAAT AGCT GAGAGEGCCTTGGITTT T
ATAATTATTATARRIATSEEIRCETCETACEATETAA M@%@F
CAGGT AAACT GT TTAACAGAGAACEI e GATAGAAACARIACGACATEE AGCEGECRATS
ATTATTATTATTATT TTATTTATTTATTTTGAGACAGAGT CTCACTCTGTCACCCAGGCT
GGAGEGCAGT GECaaAM I FORECICATASIANCETSBATTITATRCARET TREAENRTAC o
TCGTGTCTCAGCCTCCCAAGTAGCTGAGATW T
ITTTGTATTTT T ACKACASACES CET PN %%%%CAAAACTCCT
GACCT CAGGT AT I AT AGEd GEEE A EEXCANAAFIGT ARG TICACAGERETGNGTIA

CCATGCCCGECCTTAGCTGCTATTATTATCATCATCGI TATCATCATCATCATCACCTCG
GTGGAAAGAAGCTGGCTCGGTGGATGGATAAAAGAAGGGAAGGACAGATGGGTAAGAAGA

5

AAGGGAGGATCGAGGGECATGCAGGAGGAAGCAATGGAARAATGGGAAGGAAGGAGETTGCE
20 ATGGCAAGGATAGATGCCTATTAGGAAGGAAATATGTGTGGATAGAGAGATGGAGGATAGG
AAGTATGTTAGTCAAGGTTCTCCAGAGAAACTGAACCAATAGGATATATACAGATACACT
AAGAGGAGGCCAGCCEGECGCEGTEGCTCAAGCTTGTAATCCCAGCACTTTAGGAGGCCG
AGGCCEECCCATCACGAGGTCAGGAGATCAAGACCATCCTGGCTAACACAGTGAAACCCC
GACTCTACTAAAAATACAAAAAAAAATTAGTTGEGCGTGATGATGTGCGCCTGTAGTCCC
25 AGCTECTGEEGAGGCTAAGGCAGGAGGATGGCGTGAACCCAGGAGGCAGAGCTTGCAGTG
AGCTGAGATCGTGCCACTGCACTTCAGCCTGEGTGACAGAGCAAGACTCCGTCTCARAAT
AAATAAATAAATAAATAAAAAGAGGCCAGCCATGGTGGCTCACACCTGTAATCTGAGCAC
TTTGGCAGGCCCGAGGCGGATGGATCATTTGAGATCAGGAGTTCAAGACCAGCCTGGCCAA
CATGGTGAAACCCTGTCTCTACTAAAAATACAAAAGTTACCCGTGTGTGGTGGCACACAC

30 CTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATTGCTTGAACTTGGGAAGCAGA
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TAGATATGI CAAGGAAGATTCCCTGGAGGAAGT GACATTTGAATCAAGTATTTCAAAGAC 15
TAGATGGTGAATACCAGGCAGT CAAAGACACCT GGGT TTAAAAACAT CCAGAAGAATGCA

GTI' GCCT TCROAGKIIBEAGCAGCGAAGAT TGCCTGAT GAGCCT GTAGEGTAGCTGT TGBGEHUS02/36316
AGAGAGCAGCAAGACGGECCT GECCAGGCCAGGCCAGGECCACGT CAGGCAGGEECCTCACAA
ACCTCAATAACAAATGTGGACT TTATTCT GAGGCCAAGGAAAGGGCAT GAAACT GEGGAG

TGGT GT AAT CAGAECESGRATCRECAGAAGA T GRACAT AVACAGCT GAGRAEEAANATSTECT 20
ACAGAGGGGAATAGAC-}GT CAGT TAAAGGGAGT CAGGGAAAGT GT CCT CGAGACAGT GACA

R PSR TAT R ECEAGAA

, e
TAAGGCAGAGECAACACAT GACRAACACORT TR MARREET A GTT CRAAGR PTG
GCTGGEEGT GCTCCAGGAAGGGCAAAAAGT CCTGT GTGGATGGAGAT AT GGGAGCAAGGEA
GGAGT GGT GGGT CAGA T ESGCTAMEEEITTEGEFGGTEATT CTAARGRET CFTERETICEAS 25

ACCA CAGTGGCTCAGGCCTGTAATCOCAGCACT TTGAGA
CACCT wmﬁﬁ@ﬁ%ﬁ%&%&&%&ﬁ%ﬁwm
AAAAT ACCCAAAT FAAGAREGTAIET e AR AT Cab AR FR ek B Ed ST CE MG

CTGAGGCAGGAGAAT CCCT TGAACCOGGAAGGT GGAGGT TGCAGT GAGCT GAGATTGTGL
CACTGT ACT CCAGGET(IEETI3GE

AMAGACTTTTGACTTT00CT CCACT CACACOAMACOCTT AGAGERCTITAGGAGGARATIS 28 VO

AACAT GAT CT GATHBHFGAET T AR T CETEEEAATESECEACAR ECRATT CAAGECAA
GGTGTTTTGTATATTTGTCTGTTTCGTAGAGACA(XBGTCTTGCTCTGTT(XBCCAGACTGA
AGT GEAGT GGCACAATGABTICABSE PGS A FCEH

AGCCTCCTTACT CATT [ TITGIAGRAGA 5
e M T MM
CCTCGAT GT CCCAAAGIUSEA EImATTEACAGET (T AAGETHERUAT COCCHACCTERAICEET
TTTTTTTAATGEEGAAAAGCCTTTTAATAGTATGAGGTGTTT TCTGGTGT TTCTACCAT

ACAGTGCAGACTT [ eecem allay MWE A
(.
AGTGT TTTTTACA k%é\”& %ﬁ%@#b& %E%IE-JH&@MFAACA%%%&% 0

CATCAATATAT T CsFET CACGE AR MATTT GHECA TGEATCLCCIGEARSAGHEALERAAAGT
TGTCAGATATTTTCTTAAACCAACAGAAAAGAAATGTATATGACAGATGITGIGITTACT
TACTTATTTAT T TE RS A RP AT T FAREF CFAFCRCEREESES
AGT ACAGT GGT GTGAT £ T T CAGE AN ERACEdChSPeOIEARGRATIEEE 15

CTGCCTCAGCCT CCTGAGT AGCTGGGAT TACAGGECGT GCACCACCACGCCTGECTAATTT
TGGAGCGAAGGAGAAGCAAGGAAGGAAGGAAGGAGAGACAAGAAGGAAGGATGTGTAGAA

AGGTGGAAGAGAAAAGAAGAATGCATCGTATGGGAAGAATGGATGAGTAGGTTAGAAGGCT
20 CACTGGCTAGATAAAAGGTGAGAAGTATAAATGAATAATAAGAAAGGAGGCATAGGAAGA
AAAAAATATTGGTTAGAAAGGATCATTCAGAAGAAAGGGTCGTTCCCGAAGGAAGGAAGGA
AGGATGCGATGGATCCATGGATGGATGGGAAGGAAAGGAAGGATAAGAAGGCAGACAGGAA
GECTCTCTGGCTAGAAGAATGGCAGACAAACCACAATAATTGCTGAATGGGTAGGAATAA
GACATTAGAAGAATAAAGGGAAAGACACAAAGATATTTAAAATGTTTTCATTAATTTTTT
25 GCCTCCTCCCTGAATTTCTCCTGATTCTTCAGCCCCACATCCCAAGCCAGGGTGATCCTT
CCTGCCTTTACACTCCCTCCACACTTTTTCTGCTCTCATATGTGGCCGTGGTCACTTTCT
TTPGGTAGTTTGCATATTTCATTTACCCCAAACTTTCAGCTCCTGAAGGTCAGGATACAA
GGAGGCCTCATCTCCGCATTCCCCTCAGCTCCCTTCCTGAAGCTTGATACCTAGTCAGTA
CCCAGTGGATGTTTCCTAAACATGTAAGTAATGACATCATGAAGAAGCCACATGTITTACC

30 TTGACCACAAACACAGGGCAAAGGTGACTAGTCTCETCAGAGATCCCTGCTGGCTGGGAA
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TTGTGTTTTTAGTAGAGACAGGGT TTCACCATGT TGGTCAGGCTGGTCTCGAACTCCTGA
CCTCGGGATCTGCOCACAT CAGCCT CCCAAAGTACT GGGAT TACAGGCAT GAACCACCAC
GOCCAGCCTVEDABMIATT TTTTTACCACTATGGAGT CCAATATGAAATTCTCACAACPAT/US02/36316
GCATATACATTATTAACATGTAAGCACACCTAGGTATAAATATGCACATAGTCCATTAAT 20
TACATCAGGGGAATTAAAAACATACT TTCAAGT TAAAAT GAAT TTTCAGGAAAAAAACT G
CATTCACAAAT CTGRAOIASECARTTAGAADIRAT GAANTTETIAAT A FARTIGATSTATING
GTGTCACCTAAACTTCCATAGT AACATGOCTCCAAATGT

T oG CAR OO T AR R R K AT LR R R S e
CAAGCCT GCCCT AM A AAL SFAREAEET It XAt ASCR A AGARIHRT 633GRaTT 25
CATGGAATA(,II||||||||||||||GGAATGGAGTCTCGCCCTGTTGCCCAGCIJTGGAA

T GCAGT GECACAATCREABRBTORGTECARTITR
GOCTCAGCCTCCCAGGTAGCTGAGACTA

GCATTTTTAGTAGATACEAEATTTCA %WW
UCAGGTGATG%&%@EE&EMM@HME¥A@&%&M@@H@ 30

CGCCCGECCCATGAAATACT TCTTACCT GGCGGACAGCCTAATAGCCTAGCTGICTAACC 29 WO
03/ 040345 PCHCMBAPTSEIS I CCAGTCATATGGGACACAGAGCTTGTAAATGATGAATTTGAATGC

AT AT GTCCAA G AT AU G TG TR B CT T

GAATGAAGAGTCé%ggg@@%@gﬁ@%ﬁ&%@@ﬁﬁ@%&&@@@@ﬁﬁ%9&&6&%%6&&%&&&@&6

AGGGACTAGGGT G TTGAGEGCAAATGCT TGAATGATCCCTTTAAA
GGAAT GGGT CEGAAGTEEEEACOOCAGTTTE RACHEEAGERAGACATCOETECEASGBTITAT
ATCTCTGGCCACTGGCTTGGACCATCTGAGTGTGGCATCTACTTCTAATGCCTA 10
AACCTTTGCTGT GHEATEF e PRACKERAGEST %ﬁ%

CTTTGGTGTAACQG@&%E&EEM&H&%&H&AH M@M%%&WE@I@

CACCTACTATGTGCTGAGECCAT GECA GOGGATGT GOCTGAGAACAGGAC
AGAGECCCT GGT QETAGATATCD L e s T FASEETOCH
TTCCATGGTGTTCTGCTGGAACCCTCCCI;TCCCAGAGTGTGCA 15
CAAAGGGTCTTCPEHRA PRI ISRE SRS TSRS A W%W@%

CTCAAACT CAGT GAGRAGE T Re a0 GACGET fITAT AT GA
GTCAAGACCAGCCAGGAGCT CCAGGCT TCATGACCCCT TTCT TTCCCCCAGGGAGRCCCC
AGATTATAACTCACAGTCCCCTTCAATCAAACCAGGGGACTTCTAGGAAGCTGAACAGCA

TTGTCCCTCAGCCATATCAGCTCGGAGCCAAAAGTAGAGAAGGGCTTATCTGAAAAAAGGA
20 TCTGTGGACCTGGCTTTTATCTAATAATGCAGTGGATTCCCCCATGACATCCATAGGAGA
CCCGTAAAGTTCCTGAGACGTTTACATCCACAGAAACACTGTTAGCTTGGATTAAATGGA
ACACAGAGAGTATGAAATCAAAGAAGGCTGTTGGACTCTCCAGTTTCTACTGTTGAGATG
CAGACTGGTAAAACTACTTAGCTGCAAACACCTGCTACCTTTAGTGAAAAGGAAGGATAT
CTCAGACGGTGAAACCAGAAGCTCAAAGGGCAGTGCTAAGAGCGAAAGAGAATTCTTCCC
25 AGGCCTTGAAACCTAATGGAGTTTTCTTGGCTGGATTTTCAAACTGCATTGGACCATGAC
CTGATTGTCCCTTTCATGTCCCCATGCTTGAGCCAGATTGTCTGCAACTGTTATCCTGTG
CCTGTCCCACATTTTATGTTGGGAGCAGAAAACTTTAGTTTTGCTGGCCCACAGATAGAG
AGAAACTGTACCCCGAGAGTTGTACTGACTGGACTATGCCCAGAGTCTATTTGACTCTGA
CTTAGATACTGTTGATTTGGGAATTTGAGTTGATGCTGTAATGAGATGAGACTTTGGGGGE

30 ACATTGGGATCGAGTGAATGGATTTTGCATTTGAAAGAGATGTGGCGTTGGGTAATCCTAG

39



GTI'CTGGECCCCTCCCCAGAAT GT GACGCT GCTCTCCCAGAACT TCAGCGT GTACCT GACAT
GGCTCCCAGGEECT TGGCAACCCCCAGGATGTGACCTATTTTGT GGCCTATCAGAGGTAGA 20
GCGGACT CMDOGBIBEGT CGAT GGGAAGACT GAGGEEGEGT GEGT GEEEGECT GGAGEGBCT/US02/36316
TCTCTGGEGACAGCT GCACCCAGT GTGGECAGCACT GECTAGCT CTCTGGECCCTACGEGA
GATGGCATGT CIIZCCISCATTT%AGAGGCISCT TTTGATAAAGGT CT GGAGGT GGGGAAGA
TGTTGAAT GAAGRCZABT CTAENGECT R ECAGTC T ECERTEERS M@W@G

GAAAGTTGGTGT TGGATGTAW
CTGOATCAGET W&%@i
GGACCT GT TACC B A ACAATCEAN E AT AN CALCALACICREdATERIECAG TAEAAT]

TTTTTTTTTGAGACAGAGT CTTGGT CTGI CACCCAAGCT GGAGTGCAGTGECTTGATCTC
GGCT CACT &AAG@WFWW@@WW@T

Ieg\é%Cﬁ%}%CAC 30 WO

03/ 040345 PC'Eh‘ﬂié@;&éc&ﬁaﬂ@GAGGGMGAcCATGGTAGGCAGAATGATCCTCTAAAGGTGCTCTG
CTCAGCCTCCCAAAGT GTTGGGATTACAGGECGT AAGCCACCGCGCTTGECCAAATEGET CA
CACT TTTCCOGA PR aaR ¢ A A P A P I A R e A S EATIEE AL R ARTEE A A
GAAATCTGACAA %@ (EAACATAGAT A CAGAGT
TCT TTA@%&W I&Iﬁ CGCIBGA%ATTCA%GF TGG 5
FCARGACHRGEEEALE ‘wﬁ@el
A GIGCT AAGGGCCCT ACGT GAATATTTCACT TCCTTCTCCCAATGT GACCAGGC
GT GT T e S Ao e R A A F e S AR RS S e AT I BT ST e
TGTCTGACISAA% ACOCAG
GCCCTTCCTGI TGCATCACGTCATCCT TCCATGT GT GGAATCCACATGT GAGTGATGEAA 10
GCCT GGCT T GAGCASGRACABACTEEMAEATGAGE T R CASAABARACATEEATATORGST

GCCAGAAAACACCTAATATTTACTGT GTGGCT GECACT GT GTCAACACAT
TMTG@%WW@F&WK&@M@

GAAGCACCAAGE gL XA LA HEAd GASAGEEACA A EF bkl AT Ak A ECRARTA
AATTTATTAAGGAGTTGAAAGTCTATCCTCTAGGACCAAGCATGGTGGCTTACATCTGTA 15
ATCOBAGCACT T TERAGEROBANCE DT o P
ACCAGCCT GGGT AACAT T GAAACCCT
GTGAA@@AGTWF&%%%%%M%
TCACTT GAGCCCAGRAAT SSAGSREGGAGT ARG ERAGA

CTGAACAACAGAGCAAGATCCTAAAAAGAAAGAAAATCT ATCCT CT GAACT TCT ATGATA
AGAAAGARAGAAAGAAAGAAAGAAAGAAAAGAAAGAAGAAARAAAGAAAGAAAAARGAAA

GAAAGAAAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAAGAAAAGAAA
20 AGTGAGTTCTGCCCTCTCTTGCTGGCTTACTCTCACCCTCTCTTGCCCTTCCACCTGCCA
CCATGGGATGACACAGCACAAAGGCCCTCACCAGATGCCAGTGCCATGCTCTTGGACTTC
CAAGTCTCCAGAAACATGAGCCAAATACACTTCTGTTCATTATAAATTACCCAGCCTGTG
ATATTCTGTAATAACAACACAAAATAGACTGAGACATAGATCTTCAAATAGTGAGGTTAT
CCTGGATAATCCAGATGGGCCCAATCTAATCCCATGAGCCTTTAAAACTTTCTCCAGATG
25 GAGGCAGAAGAGAAGTGGCAGAAGGGGAAGTCAGAGAGATTTGAAGCATAAACAGGACTC
CATGGTGCCGTTTCTCETTTGACCGATGGAGTGGTAACGTGATGAARAATGTGGGTGCCTT
CCGGAGCTCAGAGGCTCCCACTAACAATCGGCCAGGARACAGGGACCACAGCCCTACAGC
CACAAAGAACTAAGTTTTGCTGACAACCCAAGGGGGCTTGGAAGTGTCTTCTCCCCCATC
GGTTCCAGATGTGAGACCCAGAGCGAAGGAACCAGCTGAGCCCACCTGGACTTCTGACCT

30 AGAGAACTGTGAGATAATAAGTTTGTATCATTTTTAAGGCACTGTGTGTGTGGTAATTTG
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20 TTTTTCATGTCTTTTATACATTAGAATGGTGATATTCTAATTATATAATTTTTTTCATTT
GTTAGTTGGAATTATTTTATAAAGAGATGTATCCTCTCATCTGGTATTTGATATCCAGTC
ATACTATTOAOATABBEAAGAGAGGATAAATGCTTAATTTTTTTCCTTTATCAATTTPCA/US02/36316
AGATAATGAATTGGTTCCTTATCATCTCCCAAAGGTGATTGCTAGT TTATTATTATCATT
ATGAACT CAGGCATTTAAACACATTTGGTGGTTTCAGTCTATTGOGACGTACTCTGCTCA 25
TTGAAGCT TGAA TTERET SATRE TR OCASTGUBAGTCECAT CARGEICRCETIGETALATT
CCTTTTAACTTGACCCTAGTGGTCAAGTTAAATCT"TCCAEG%}%'AACAGATACCTTE%

AGCT GTCCAT T AGEATS RIS PETIEER SR CHERSPA TCRTGACEARARK

GCAGT CAGCCAT LhedAeAdToE AT AANGAAAR Rl AT AN AACT AT AAhCT Adobd faodA
GCTATGCTGATCACTACT TAGCTATTGCTTTTGGTGI TTTCAGTGAACAGAGTGATGTGT 30
GTATACCACAT AGACATCASACAT ST ACRTAC T A KA A TR EACHBCTICACPETS 31 WO
03/ 040345 PCT/ US02/ 36316

TCACCEAGROCAGA BT R A A B T T AT e R A T A CE T BT
TCAAGAGAT TAT (@i £ ad £aatkabAed AALTACTC X dAT I
ACCCGGCTAATTTTTGTATTTTTAGTAGAGACGGGGT TTCACCATGT TGGCCAGGCTGGT
GTCGAAU&TG@@@W@F@M@FWWWMW&@A 5

HARCETAS TR

TACATCTATAT T GEEIXEETRRCACACTBAGMIGTTETETCTCANCEACACRBEARATG
ATAGAACTAGAATGACCCATAATTACTCATTTTCTTTATCCCAAAACATACATACTTGCC
TCTTAATAGTTT CFFeXIFET T FEYSTaes SFCATETCIRAFICPY IASETEREA 10

AUTMTTW&%@&&%&%@@&
TGAGGGTGTT GGAAGACTCGT
CCT CACT CAGT GHEEGEEEECACANEEEAACTEEEEEOGAGEETGEETCRAANGCAGEIG
GCAGATGGTGGGATAGCT TCGCTTGCTGGGT CTTCCAGCTTCCTTCTTTCTCCCGT GOGG
GATGCT TCCT T CREE R A RS e P P RS A NP AT AL A P E SR PRI PG FAG 15
ACT CTTGCGACT TAAGT T A GRT I A L3I e T SR8 At I 3 e PsaAGT e
GGCTGCACTTTCAGCT TCCCTGGT TT TGAGGGT TTCAGATTCGGACTGAGTCACTATGGC
TTCTTT CTTT CCOACETREETRACREESTATCCTECECT TS BCST NG BATTIFGTITAS
CCAATTCTCCTTAATAAACTCOCTTTCATATATACGTATAACCTATTAGT TCTGITCCTC
T GGAGAACCCT GRS R AR S G P P T PP I T PR AT BEACT AR RTATTT 20
GACTGT GI GT TCGATAGed f2A R F AT d Seb et TdobI AT dTh AA I Iorh CANSEAdGETd

CACTTAATACATGGT TCCAAGGCATTTTTATTTTAGGAAGGT TTTCTTAAATTATAGITT
CGGTGGCTCATGCCTGTAATCTCAGTACTTTGGGAGGCCGAGGTGGTGGGAGGATTACCT

TAGCCCAGGAGTTCAAGACCAGCCTGGGGAACATGGTGAAACATTATCCCTACAAAAARA
20 AAAAAAGCTGGGTGTGGTGATGCATGCTTGTGGTCCCAGCTGCTTGGGATGCTGAGGCAG
GAGGATCGCTCGAGCCCAGGAAGCAAGGCCACAGTGAGCCATGATCGCACCACTGCACTT
TAGTCTGGGCAACAGAGTGAGACCTTGTCTCAAAAAAAACAAAAAATAAAACTTTTTACA
TAAACAAGTGGCCAACCAGACTTGGTCCCTGGGCCTCTGCTCTTGAATGTTCTTGCTTCC
ACTAAAGTAACATTCACACTCCCGATTTTTGCATACTCTGGGTTCTGGGGAATATAGATC
25 CGAATCCAGCGTGGTTCCTGCCTTCAAGAACCTCACAAATATTCTAGACCAGCACTGCCC
AATAGAAAGAAATATAATGCAAGCCACATGTGCAGTTTTAAGTGTTCCATGTTAAATTAA
GTAAAAAGAGACGGGTAAATCGAATTTTAATAACAGATTTTACTTCATCCAATTGAATGE
TATCATTTCAATGAGCAATTCTGATAGTGATTGAGATCTTTTACATTCTTTTTCACTACG
TCTTTAAAATCTGATGTGTGTTTTGTACTTGGAACACTTCTCAGTGTGGACCAGATGCAT

30 TTCACATACTCAGTAGTCACGCGTGGCCAGTGCCTTCCATACCACACAGTGCAGCATCTG
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TAGTATTTGTTCTATTCTCTTGTTTTGATTTTCTTCTTTAGGGACTCATATCACTTGTAT
GTTGGATCTTCTTTTTCTGTGTTCAGTATTTGTCTTTTGGGCACAGAGACTCACACCTAT
AATTCCAAGKG TSI @B@AGGCAT AGGT AGGAGGAT CGCT TGAGCCCAGGAGT TTGAGRCT/UBB2/36316
AGCCT GGGCAACAT GGTGAGGCCCT GTCTCAAAT TAAAGAAAAAGGAGAGAATACTTGTC
TTTTTCTTTCAAATGCCTTTTATCTGTCTGTCTATCTACTATTCTGCTCTCTAAATGAAA

TAGGT TTCACT CTAGAGT I TAAAANACTGE ST GEIIECATET GTGAGATIATIGARITA
TCTTATTTGTAATCTTTCTCTTGGTTACATTTATTTTTCCTGAAACTCTAGTCTGCTTTT

AGCT GACAT GT T Fef GRS AR SR SR P T RSP T AP EATACE PR SERETEARTTA 30
ATTCCANTTT TCLLTTAMMCEANCATRATECACTTAMATEESTATAGMEALAGTGHT 32 VIO
03/ 040345 PCT/ US02/ 36316
CCCATTTTAAAGEATACAATTTGAEGAGTTAEE GATCAATASTEAESACOCATGTAGGENEC
ACCACAAT CAAGAT GTAAGACGT TCTCTAT CACCCCAGAAAGT TCCCTCATCCACTTTGC
ATT CCRERCRETH (ERiCRC AR ALl C Y@y T (o1
TGCCT GT TCCAGAATLECATAT AMAT AT GRGRAT AGEATAFEARSSRd TcEkeh TGt ERC 5
TCCTTTCCCTCAGCATAATGT TTCTGAAATTCACCCACATTGT TACATGTATCAGTAGTT
AATTCCTTTTTATEGTRGAGTAGTANTGCOATAGTATGACTAT GRS SR AT FCIETART

CCATTTTCCOGT CAGT GGATAT T TGGGT TGCTTOCAGH Wﬁ@%
AGGGCT GCCAT A T R S A R T O AR AT
TACATTCACCCCGELGGA

TTTTGCTCTTGTT GOOCAAGCT GOAGT GOAAT GGT GT GAT CTOGGCT CACT GCAACCT CT
GCCTCCGGEGTT W%QFW@@FA@F@%AWAW
TGOGCCACCACGOCT GRCT

A@A@TW&?@E&&%&%@%‘
GCT GGGATTACAGEEALGAGETAS

AGCATCTACTCTAAGTCCAAAGTCTCATCTAAATCAGGTATCI;GTGTGACTGGAGGTGTT
ACTCATCCT GAGBCCHSAT ST eI A RS A RS AT IR EST

GCTTTGAAAAT. Pl CREALE L AMAALAGAM
AT A A A A A T e e B Rt
TCCATSTAGAT TT TAAGHEE CAAGHA TAGCECTCTARFCEET CACRGCTCTGCCOTTIEaET 20
CCACTGGGGCGGCAGCCCTATCCCCTTTGCCCTGGGTGGTGACCCTACCCTCGAGTCACT
GGT TAGCAGCAG R AR AR EG eI EARRAT IR ANl

GGTGGCAGT GA%%R%&%&R@&%&E%F&H&%&%EH&%&M
TGAAGGATATT GITCACAGCCAAATAGCTCCAGCTCTTGICCCTTTCTTTAGAATC

GTTGTTTCTCTCATTGTTATTTTTCCTTCCTTAGAAGCCAACTGGGCTTTCCTGGTGCTG

3

CCATCGCTTCTGATACTGCTGTTAGTAATTGCCGCAGGGGETGTGATCTGGAAGACCCTC
20 ATGGGGAACCCCTGETTTCAGCGGGCAAAGATGCCACGGGCCCTGEGTATAGCAAATCTGG
GGGTCTCCCGCAGGTCGEGAGGEETTGAGAGTAAGGGAGTGGGGCTGGAGCTATGAGTTG
TTCAGATAGAATATCAAGATGGTCCAGACTCTTGGACCAAAACATCTATCTTTGTGTCTG
AATTTCCACCATTAGTAATGCATTCATTTAGTCCTGAATAAAATGGCAAACAGGCCCTGG
AGGGAGCAGTGCCTTAAGTTCCTTTGAGATAAATAACTTCACCTCTGCTAAGGATGTGTC
25 AGCTGCTGAGAGCAGAGCCCCTGECCTTGGACCTCAGGAGAGACACTCAAARAGGGGAGGA
GAGGAGGCACCAAAGGGGACATCTTAAAAGAGTTCCAATTTTTAGTTCACACTTTAACCC
AGGATAAGCTGTGTCCTCECTGACCTTGGAGTTTCTTCCCTGETCTGCTGGGTCTCTCCC
TTAGAACCTAGGGGCGAGCTCGEGGCAGGGGAAGCCCAGGAGGTGATATAGGTCGGCCCTG
TTCAGATCAGGGCTGGCAGGGECAGCTTGGGCATATGCGAGGCTCCGATGGGCATGGGGE

30 CTTTGAGGATGCGATTCTGAGTGTCCCTGCATCGTGGCAGGGTGGCAAAGGGAGCATTTCC
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CCAGAAGTCCAACAGCCTTCCTTCATTCTGTCCCATCTCTGTCCCCTTTAGTCAAAGCTG 25
GAAGTGCCTCTGCTGGTATAATCCCATCAGTATGTCTAATTTCTGCTTAAATGGCTGATT

AAGT CTATGRGT3GOAECT CTGATCTCTTTATCAAAAGGT TGT TCTAGCCACAACCT PA®/US02/36316
TGTCCTCCCCAGAACATGCTTTCTCATTTTTTTTTTTGCAATGT GGATAGGCTGAAAATT
TTCCAAAGCTTCAAGTTCTAGTTCCTTTTGGCTTACCAATTCTTTTCATATATCTCTTCT
CTCACAT TTTAGEATHAGRAGTARGA] RIFSRESPTRSSTIAG 30
é@féﬂﬁ;ﬂ%@w&ﬁ%ﬂ%@%@%JTE@cTchETdccé%&%ﬂé%&g&&ul&eh&&%eh&éﬂ 33 WO
TTATATTAT CATEEF-HEAAH AR AATCARGEICETANGTETICTANTETCTRBAAAA
CACTAGAAGACAAT TCAACCAGT TCTTTGCCACTTTATAACAAGGATCACCTTTCCTCCA
GTTTCCAATAACACAITGCA G TR S ACCPGAC AL AR ACKIC TEXAETCTBRATET C

TATA TCCTACCAATAGTCTTTTTAA‘WZ CATCCACIIGAMA 5
CTTCAAGATTCTACEE R P TATEARAT [ ‘%@TTAGGTATTGATT
ACCT CAGCACCT &AL I AT oot oA T 6 RCEAGE HS 5T TECA ACRBGTGBCATAACA
AAGT ACGACAGT CTGGGT AAACAACAGAATTTTATTTTCTCAAAAT TCTCGAGGTTAA

@T@T@CTTUT%@% %E@Q&E@ﬁ%&% 10
ATCTCTTCCTCTTCT %&E TAGGGCCCCAGCCTTATTAC

TTCATTTMCCAJMIJ&@@@HE@%&@@E@EEM@IMMA@MTMMW
TGAGGTCTTCAACATATGAATTTTGGGGGAACTCAATTCGTCCATAATAGGGCTATT G
AATTAAGCTGCT. AT I T AP EERERISTE é‘iﬁ‘ﬁﬁ‘"@?

TAGATAAAGAT CCAACATAGTCAGACREATGTLTAGAAMAA 15
ATTTTCAAAAT%@%%&%GFACACCF GTAGCCCT GCCA$CT CiGGAGGCI'
GAGGT GCGAGGAT£Gad T aACECCASCSETTAALAGNCI ST ACRGANGRATGERTABERCEA
(IBAA(IBAAAGAA@%@%@@%@&

GATCTAGGGT TAMGHTITAGAGAT E@é&ﬁ@mm@@mmm 20

GAGCTGITT CTGT ACCATTGT TCATTGCCACCAACAATACATGAGAGITCT
AGT TIACT CCAT GREACRE GREACAGTIAGTATTATCABFSTCRRIICATTF T HACEART TETFA

GTGAGTATGTAGTAGTATTTTATTATGGCTTTAATTT GRAL
GTTGAACATCT T HAAREIAEET R TSR ?K@W@&m@%
AAATATTTTTCCACTEEF AT AT AT EAIGEEIESEEALEATTCAGTTATETATGAAT 25

ACAAATCCTTTATCAGTGTATGTATTGTGATTTTTTTCCCCAGTGECTGECCTTTTCATT
CACCACCTGAATTCTCCAAGGACTCGGGTTTCCTGGAAGAGCTCCCAGAAGATAACCTCT

CCTCCTGGGCCACCTGGGGCACCTTACCACCGGAGCCGAATCTGGTCCCTGGGGGACCCC
20 CAGTTTCTCTTCAGACACTGACCTTCTGCTGGGAAAGCAGCCCTGAGGAGGAAGAGGAGG
CGAGGGAATCAGAAATTGAGGACAGCGATGCGGGCAGCTGGGGGGCTGAGAGCACCCAGA
GGACCGAGGACAGGGGCCGGACATTGGGGCATTACATGGCCAGGTGAGCTGTCCCCCGAC
ATCCCACCGAATCTGATGCTGCTGCTGCCTTTGCAAGGACTACTGGGCTTCCCAAGAAAC
TCAAGAGCCTCCGTACCTCCCCTGGGCGGCGGAGGGGCATTGCACTTCCGGGAAGCCCAC
25 CTAGCGGCTGTTTGCCTGTCGGGCTGAGCAATAAGATGCCCCTCCCTCCTGTGACCCGCC
CTCTTTAGGCTGAGCTATAAGAGGGGTGGACACAGGGTGGGCTGAGGTCAGAGGTTGGTG
GGGTGTCATCACCCCCATTGTCCCTAGGGTGACAGGCCAGGGGGAAAAATTATCCCCGGA
CAACATGAAACAGGTGAGGTCAGGTCACTGCGGACATCAAGGGCGGACACCACCAAGGGG
CCCTCTGGAACTTGAGA&CACTGGAGGCACACCTGCTATACCTCATGCCTTTCCCAGCAG

30 CCACTGAACTCCCCCATCCCAGGGCTCAGCCTCCTGATTCATGGGTCCCCTAGTTAGGCC
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TTCGTTAGSCTTTTTTGGTGEGT TTTTTTTTTTTTTTTTGGAAGAGAAAAATATTTTAAT
TTGATAAAATCCAGTATATCAGGT GTTATAGACTGAATTATACTCTACCCCACAAATTCA

TATGI TGAABOOGIAECT CTAAGT GACTATTTGGAGATGAGCCT TTAAGGAGGT AAPCA/US02/36316
AAGTAAAAT GAGAT CATAAGGGT GGBCCCTAATCTAATAGGACTGGTGTCTTTATAAGAA 30

GAGGAAGACACCAAGAGCGCAT GCACACAGAAGAACGCECCT TGT GAGGACACAGCAAGAT 34 WO
03/ 040345 PCTFASAT2A G TARCTTGGCTGAGGGTTTTGGATGGGAAGGGAAGGGTGGCTGTCCTCAA

GACGGCCATCT [ cony
GATCI T GGACTT ARG GO T T T AR AT GG TGt
ACCAT GGCAGCCCARACAGACTAATATATICACATITETT HOCTIGAACAGITEAMNCBETAT
TGGTGTCCTAAGCAATATTCGOCT GACCCAGGGT CATGAAGATTTTTCTTCTATGCTTTC 5
TTCTGGAAGT T CT A AT 1o F AR T R P A P P P T SR TSP TECT T P TS PEEEP
TCTGTETCTTTTAAGELAT L gg@g\&;c%g
TTCTT%ACTTCTGAAATGA%‘%%% @Eg%%%%£%¥MTT TTTg%‘HM
GAGT TTTTCTAATFAGEIATET ARG GETIAE AT CTI G EETICOATCASTEITT AGRGTGE
TTTGCCCATTTTGAAGTATCAGGT TCCAGT TTTGATCTGI TCATGGATATGITTTTGTGA 10
CATGTTTCTTCTAE Ao R AT AP P A FT AT AR PICTATFETRFETTA
TTTTCTATTATAAGIALL IOt Ak A (Sl LA e ARG AE T AGE AR LB d
TACGTTTTCATTTGIGI TATT TGGI GATCAT TCACT TTCAGCTATT TATTAATTTCCATT
ATAATTCTTTCATSTATGBCTT GTIITARSANSTATTEEF RAACROCAGCCH GEGSTBACTE

ACATCTGTAATCACAGCACT T AGGGAGECT GAGGT GGGAGGATTGCTTGAGGCCAGAAGT 15
TTGAGACCGGCCT AECARCARAGT SREACEECC TETC T ACRERAT AT TP T RARKTT

AGCT CEECCACCAa (ot édded feM LIt deMde M eI AR Ao abd T ahkatibdat
AGGCAGAT GGATCACCT GAGGT CAGGAGT TCGAGACCACCCT GGGCAACAT GGTAAAACC
CCATCT CTACT AANATATRASKAT CAPASSFETCT BIAATRICCAEE
oA GATT GO R A R AR AR T CICTG AR
CGAGATTGCACCA

AAAGAAAAGAAAAT ARGETSPET A AT EIRCACITE AGCT EARCTTREACT ot GAGRA
CTGAGGCAGGAGGATCACCT GAGCCCAGGAGT AGAGGCTGCAGT GAGCTATGT TTGTGCC
ACT GEACT CCAGCE S FEXSSATTRCACCANGATIC TETETEACAPMCARTICTARATICTFFPA  AA
TTTTCAAACTTCC TLTTIGETAT WS
TCAGAAGAAATACTTTATGACRTACLTAT TP HAARATTTCT TARCA

TAATATTTTGT TAMRETREACAT SECICEEAMCARTTAGEI ARCIAIAGICECTHGTATAR

GITCATTAGACCAACTTGATAACTGIGITGITCTTTATTTATTTATGTATTTATTTTTCT
CCATGTCCCCCAGAGGCCTTGGGCTGCAGTTGCAGGGGGCGCCATGGGGCTATAGGAGCC

TCCCACTTTCACCAGAGCAGCCTCACTGTGCCCTGATTCACACACTGTGGCTTTCCACGT
20 GAGGTTTTGTTTAGAGGGATCCACTACTCAAGAAAAAGTTAGCAAACCACTCCTTTTGTT
GCAAAGGAGCTGAGGTCAAGGGTGGCAAAGGCACTTGTCCAAGGTCGCCCAGCAGTGCTG
CTCTGATGACTTGTGCACATCCCCAAGGGTAAGAGCTTCGATCTCTGCACAGCCGGGCCA
ACCTCTGACCCCTTGTCCATGTCAGTAAAATATGAAGGTCACAGCCAGGATTTCTAAGGG
TCAGGAGGCCTTCACCGCTGCTGGGGCACACACACACACATGCATACACACATACGACAC
25 ACACCTGTGTCTCCCCAGGGGTTTTCCCTGCAGTGAGGCTTGTCCAGATGATTGAGCCCA
GGAGAGGAAGAACAAACAAACTACGGAGCTGGGGAGGGCTGTGGCTTGGGGCCAGCTCCC
AGGGAAATTCCCAGACCTGTACCGATGTTCTCTCTGGCACCAGCCGAGCTGCTTCGTGGA
GGTAACTTCAAAAAAGTAAAAGCTATCATCAGCATCATCTTAGACTTGTATGAAATAACC
ACTCCGTTTCTATTCTTAAACCTTACCATTTTTGTTTTGTTTTGTTTTTTTGAGTCGGAG

30 TTTTGTTCTTGTTGCCTAGGCTGGAGTGCAGTGGTGCGATCTCGGCTCACTGCAACCTCC
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TTGTCTATTCATCAATTGCTGGGTGAGATGTATTAAAATTTCTTGT TGTAAGTGTGGCTG
TTCACTTTCTACCTGTAGTTTGTCTGTTTGCTTTATAGAGGGTGAAGT TGTTTAGTAGGC 30
ACACATAAGVOAGAWIBIT TTCTGTCTTCCTGGTGAATGGAATCATTTATCATTATCTRAT/(B52/%316
03/ 040345 PCT/ US02/ 36316

GITCTTTTCATCTTTAGTATTGCTTTGGACT TGGAAGTCTGTATTTTGTCTCCTGTTAAT

ATAACT ACACT GEFF B P eI ST S PR T AT T ERSA T ARS FRIGRAIT MR FERT FARIGEAR

ACAAAACAGA

T OO oA PR e A PR el
CCCCACAT T CT ACATCGAATREGTTAGCAAGT ] TR LT AGE CEATEATITAGCTOS/ARAAA
TAGATATTGAATCCAGCCCTTTCTCACTGTCTCCACCATCATCCTGTCTCACATCCCTAC
CATGGCCT CCT T B S P e AR R PSP AT S P S P AR A AT e P AT SR E NBEACES
TGCCTLCTGCCT G I RN I AN AL ST LA AR REA
GGAGT TGGAGACCAGCCT GGCCGACAT GGT GAAACCCTGT CTCTACTAAAAATACAAAAT 10
TAGCCAGGT GT GRT T ACGCTGEECRETAATBECAT T ACTOBCEARGETGASAGAGIAGA
ATCACT TGAACCCAGGAGGCGGAGGT TGCAGT GAGCCAAGAT CATGCCACT GCACCCCAG
CCT GGGCAACAGAREEASAL T EERTFETCRR AAART RANAATTAAAATAAAAT GTTAGGCT
CCCTGGGTCTCTGGCTTAGTCCATTTGTACT GCTTTAACAAAATACCT TAGAATGGTGTA
ATTCTAATAATTGCTATTAATAAATAATAGCAATTAATAAATAATAGCAATTTCCTTCTC 15

ACAGTTCTA%GTTCA
GOGGCTCTCT FEEEED
GGTTGGAGTCATGGACCTGCATGTTCCCCTCTGACATCCACAGAGTACCTATCATCI;TCC
TTGGCAT GCAGCAGGT GROCCAT AAACGCCT GAAT GAACAAACATATAGTAATGGTCGCT 20
AGTACT AGGAAT AGCAGCCACCGCAACAGT CCT GT GAGGGAGGCATTACAGAT GAGGAAA
CTGAGGTTTAGGEECAAGGACCT GCCCAT GGT CCCAAAGCT AGGGAGGGACAGGGECTGRG
ATTCCCACT CCCATCCATCTGRCT CCAGAACCT GAGCT CCTGACCAGGCTGTTCTTATCC
TGTCTCAGCCAGT GGCTGOCT GT CT GGACGGAT GGACCT AAAGT CAGT CCAGCCAAACAG
AGGGAAGCAT GATCAACT GTTCT CTAAGT TCOCT GACCCGGAGAGGCTGAGTCCATGACC 25
CAAGCTCTCCTCTCTCCT CCCCCAGCT CTCCCACCCGTAGACGGT GGCGCGAAGT GGAAG
AGT GT GOGGGAACCAAGGAGCT GCTATGT TCTATGATGT GCCT GAAGAAACAGGACCTGT
ACAACAAGT T CAAGGGACGCGT GCGGACGGT TTCTCCCAGCT CCAAGT CCCCCT GGGTGG

AGTCCGAATACCTGGATTACCTTTTTGAAGGTAGGT CTGT GGGTAAGGGACT GAGT GGAA
GGCTGT CCATCCCAT CCGEGAGCT GTGCTCAGT GCTCAGT GGT TCTGT TCTCCTGACCAT
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30 CTGICTCCCACTTCCCCAAAGCAGAGGGECAGCTCCCTGEECCAGGCCCTTTGAGATGEEG 36 WO
03/ 040345 PCT/ US02/ 36316
TGT GGGACOARAUABERECCGAGCEGACCAT GT CTGECAGCCT GT CAGGGAGT TAGGGEGABCT/US02/36316
CCAGCCAGCACCAGCAATCTCACGTGCACCCTCTGCCTAACAATGI TCATTATTTTCAGI T
GAGCACCATTTTGGT CATGGACTACACAAGGCACTTTATATGCTTATTCCTATTTTTTTA
TGITCAGCTTCTCTCCTTAAAAACAATGT TTAAAACCAAT TCTGEECCAGECGTGGTGEC 5
TCACGCCTGTAATCCCAGCACT TTGGGAGECCAAGGCAGGT GGAT CACCT GAGGT CAGGA
GI'TTGAGACCACCCT GGCCAACAT GGCAAAACCCCGT @aBIE BCTAAAAATACAAAAATTA
GCCAGSCT TGGT GGCAGGCACCT GTAAT CCCAGCTACT CGCGAGECT GAGGCAGGAGAAT
SO @ CGT T CBASFGAEBEAAGAT CACBRECCT QCACTRORELRszion

%%QWCAAAAAAATTAATAAA(AAAGAAAAAAAW%@,;@O
GTTTGCAAAGT AT TT TCTAT AGACT GTAGAAATTTGTEGGGT GTGGGGEGET AAAGATG

ATAGAAAANRARATCIOOCAT T T AC BGEEAGAAAT CAT G T ATTEACAT T GGGT GAGEA
GGGCACTTTI T T TTT TTCAGICTAT T T T TAATCT TCACAGCAAACT TGIGAGGT TCATTT
CCAT CAACGT GAGATTEREAGAAGCT AAGARALT T GAT ACCGCTAGT AACCAGT GAABTT
GATACCGCTIAGT AACCGET GGACAT AGAT GT GAACT GGATCTTTCT GACOT CGEGCAGES
COGGGT AAGAAGCREAERAT AA T GCOCREXCAGT GTOCT CAGRGAGCTGAGAGCT GTAA

Ha
dn

CTTGCTGCC 'I'-f"l'f‘A("Jl_\\E"Tng\j\l\ AAAAAS AAMNQTTAAGII-\\GV:\MA?AM
GACAGACTGATT GCAGGAA AGAGAAGGAAGAAGAGATGATTCGT

GT GGAAAGAACCTEFHZ 06 i5GT GAATCEA TLARBAGAAGEEAAGTAGAGATGEGTAAGAAGA
AAGGGAGGATGGAGGEGEGAT GGAGGAGGAAGCAAT GGAAAAAT GGGAAGGALGGAGGTTGG 20
ATGGAAGGATAGAIGETRAN TAGGAAGGEANTATGT GT GGATAGRGAGATIGGAGEATAGG
AAGTATGTTIAGT CAAGGT TCTCQAGAGAAACT GAACCAATAGGATATATACAGATACACT
AAGAGGAGACCAGEBEI8ECEET GECT a3 TTGT AAT CCCREEACT TTAGGAGECCG

AGGOGGECAGATCACCAGET CAGGAGATCAAGACCATCETCOETAACACASTGABACEEE
GACTCTACTAAARKTAS AAATT AT ACOOGT GAT GATETGCOORTGT AT G 25
AGCT CCT GEBBAGEE ARGECAGGACCATCERGTCAACPCACGIGRCAGARCT TGCAGTG
AGCT GAGATICGTGECACT GCACTT CAGCCT GLGT GACAGAGCAAGACT CCIGT CTCAAAAT
AAATAAAT ARAT ABAT A ACACECCAGEGAS CGT GOl TCACARCT GTAATCTGAGEAC
TTT GGGAGECCGAGGOGGAT GGAT CAT TTGAGAT CAGGAGT TCAAGACCAGOCT GGOCAA

CAT GGT GAAACCCYEFATST ACTAAAAATHRCRHAAAGT TACCCGEAT GT GG GGCACACAC 30
CTGTAGT CCCAGCTACT CAGGAGGCTGAGCCAGGAGAATTCCTTGAACTTEEGAAGCAGA 37
30035-30165 Exon#6 131 T 671-801

30166-31325 Intron#6 1160 -

31326-32084 Exonit7 759 802-1560

32085-32087 Stop 3 1561-1563

32088-34757 3’-sequence 2667 -

Several sequence polymorphisms have been identified in the sequence shown in Table

5 7. These are summarized in the Table 9:

Table 9

SNP Position SNP Changes

46



WO 03/ 040345 PCT/ US02/ 36316
GGTTGCAGT GAGCTGAGAT CACGACACTGCACTCCAGCCTGGGTGACAGAGCAAGACTTT  GICTC
TTTATAAT ARGAGEAGAT TTATTATGGGAATTGGCTCATGCAA PCT/US02/36316
TCACAGACACAAAAAT GT CCCCCAGCAT GCAGT CATGGGCTGGACAACCAGGAAACGCT TG
TGGTGTGATTCTGI CTGAGT CT GAAGGCCCAAGGCCAGGEGAGCAGTGGTGTAACCCCCA 5
GT CCGAGGCCACAGBRESTACAAT CAGHSIBGECCACT CATTATANGT CCCAGNSEECAAAT
GCCGGAGAACAGRAACGCT CCAACGIICCAAGGACAGGAGAAGT TGATGT GOCAGCT CAGGA
AGAGAGAAT GT GAdr{alichi CAT TCCTIICAECCAT TTT T T edleléF GTT TGCGAUEEGAGT GG
. ATTGGATGATGECT GCCCACACT GGT GAGGACAGAT CATCACCAAAT CTIGCCGATTAAAA
TGTTAATCTCTTCY45aB86MAAT CCT|IGHGACAT CGGCCLARMATEATGT TTRIACEGTCTA 10
CCTGGGTATCCCT TAGT GCAGCTAAAT TGACACATAAACT TAACCAT CAGAGGCCAGCCA
CTGTGGCTCACACGT,alioRA T CCCATICAGS T CCLAGCCLeAE ESFGCCAAGANIS ETFTIGAG
GATGAGGTAGGCAGATCACT TGAGUCTAGGAGT TCAAGACCAGCCT AGCOAACATAGCCGA
GACCT CGT CT CT AGo Ll AAAT TCHCRGES ST ACGGT Gl ¢ allele ="A”
GTGGTCCCAGCT AT CT GCGAGGECCAAGGT AGGAGGAT GACT TGAGCCCAGGAGGT CAAGG 15
CTGCAGT GAGCCA] AR IET TCCAT 14384 TCCAGCCT il CAGAGAGIAMCRCEAT GT
CGI\ %GAAAGN%AAATTTMCCATCACAGAAGGCAGAAGAAMGGCAGATGGGT GGAT
TAT AGAAFMAAGCGEEAT “AICACEGARNGTeANEEEC
T%&@A@(M@A&M@A&A@G@%@A@A&ATH GTAGAA
AGGTGGAAGA AAGARAGAATCCATGTATGEGAA TGGATGAGTAGGT TAGAAGCCT 2
CACTGCCTAGATAAAAGGT GAGAAGTATAAAT GAATAATAAGAAAGGAGCCATAGGAAGA

AAAAAATATT ;
AGOAT GOAT CoA TP ST AT A o n
GGCT CTCTGBET AGANELRAT: usiEGCiiSand T pRREESAT AA
GACATTAGAAGAATAAAGGGAAAGACACAAAGATATTTAAAATGTTTTCATTAATTTTTT 25
GCCTCCT CCCT GAATRFZIBaTCHAT 16T, rad GecaoneA ronmaidcerauiirzgamtigipention are
CCT ]

O I L SIS S Gl T AT oo

GGAGGCCTGATET Giehnad DREEIBGAGEE GO TTHT BAAGCET GATRGTTCRIGAGTRI0r. One

CCCAGTGGATGITTCCT. CATGT AAGTAATGACATCAT.
TTGACCACHARPE, (S B R oS CRART LT G A IR v
03/ 04034 g okifet MepBrihSB6cthB member of CRF2, or a membrane bound receptor of another

TCAGCGAAGGCTGCATGGAAGAAGT GCCATTTTAGT TAGAﬁ\ FA,IAA
family. Alternatively, or in addition, the receptor ¢ a1nsT isc osgﬂ-erem may act alone orin

10  combination with another soluble receptor. In effect, the receptor can also be a ligand.

A soluble form of the CRF2-13 polypeptide of the invention (e.g., a polypeptide that
includes amino acids 21-230, amino acids of SEQ ID NO:2) may additionally be used as a
soluble receptor antagonist. Soluble receptor antagonists that block the activity of specific
cytokines, e.g., TNF, are known in the art. A soluble CRF2-13 polypeptide of the invention
15  can similarly block the activity of a cytokine that acts through a CRF2 member. Examples of
such polypeptides include IL-10, IL-19, IL-20, IL-22, AK155, mda-7 or an interferon, such
as interferon alpha, interferon beta, or interferon gamma. In one embodiment, a soluble
CRF2-13 polypeptide of the invention is used to antagonize the function of IL-22. IL-221is
distantly related in sequence to IL-10 and is produced by activated T cells. IL-22 signaling
20  into a cell is mediated by its receptor chains, IL-22R and CRF2-4, both members of the
CRF?2 family. The CRF2-4 receptor was originally reported to serve as a second component

47



AGTTTTCTCTGGCTGCCATATTCCTTGTCACATTGCCCTCTCCATCTTCAAGCCACTGGEG
CAAGGCTAGAAGGCCCT CAACAGACT AT CGGTAGGAAT GTGGAAGT TGAAGACT CAGAGT
GCAGAAAGAROGABEBACCAT TTTAGAGAAAAGCTAAAT CCCCTCCAAGAATACCT CRAT/1B02/36316
CATCGT GAAGAGCCT GT TAGTAGACGCACTAACACT CAAGGCACT GCTTCACAAGGTAAG

GAACGT GTAATTGAAAACT TGAGAAAGGAAGAAACT TGT TCTGTACT GGCAGAAAGCTTA
GCAGAAT T NETOGT&ai ST OATAT RISGAGACH§4ICT THEbAALT GAJBAATHITTGAATGE Th2 T
TTATCCGAGAAGGTTTCCAAATAAAATGTGGAA ACGGCCTGGT TTCTTCCTGCCTCT

TATAGT P GEARGERAETPAAACAGAAAGGAACC 10

AGGACTTGATGATTTGGGAGGT TCTCAACCTATGCAAAAAACAAT, TTAAGAGATT
TA@W@&W@#MMNW@%MWWY

ATCACCT GHHE @ﬁ%@ W@%ﬂ@lﬁﬁ%ﬁﬁ%@%ﬂﬁﬁ%@opﬂaﬁon
TAAAAATACAAAAATTA GGTGGCGGGCACCT GTAATCCCAGCTACTCAGGA
GGCT GAGEHetia CHRTEREe Ronsttesiisactoehratircendrakented AN TCAT 15

mﬂw Il ll[ldl](m T
AAAAGAGA AAGTGIGA ﬁ% S ﬁ%@x{g T’tTﬂAr 0 tc:CAAg
AUT%WWMWW@NWW@WNMCE cell
AGATTATAACT CACAGT COCCTTCAATCAAA
A T e oA AR OO o
TCTGTGGA@&EMTMMEEMTM@@H@G@@%BWE@@MWPM that
CCTGAGA CAT CTGTTAGCTTGGATTAAATGGA

%gw&ﬂﬁﬁ%%@%ﬁ%ﬁ CFFTCTACTGTTGAGATG

CTGGT ACTTAGCT TA
CTCAGACGGT @GM WE@&W@“

AGGCCTTGM«A@%% B@BI&EGI@%FBHM@E@EAH@@G@ME&& e.g. it
CTGATTGICCCTTTCATGT TGCCTTGAGCCAGATTGI CTGCCAACTGI TATCCT
CCTGTCOCRRAMIrENPS P Fenaransduspppsthvayareifed by @@z@g@& gloorIL-

T AR GGG LA
CTTAGAT A TR A P A A A R T e st
ACAT 18CGAT e lianamecAayakhalA BT oA Ga A Toraddrr modnotiar ey aceagting

03/ 040%219?_ %@%@%@( $‘]‘03 OE gggw 5 SE nuclear trans&r&%ﬂcc:)ﬁ Cflaé:'lt'%g\ é_%_lgomgetition with

AGT T CGAGAR BT RECATCHPEBEATLMNCACOATETOIACT N mdifaaigmAgvriopment or
mw&%ren%n e. mﬂéﬂ%ﬁe sucqlT %%%%ﬁ&%&opmem

or differentiation; (7) modulation of cellular immune responses; modulation of cytokine-

N

20 meditated proinflammatory actions; and/or promotion and/or potentiation of immune

reactions.

A CRF2-13 polypeptide of the invention may directly, by association with a
membrane bound receptor, or indirectly, by its association with a soluble ligand affect or
effect one or more of the following cell types: circulating or tissue-associated cells: T cells, B

25  cells, NK cells, NK T cells, dendritic cells, macrophages, monocytes, neutrophils, mast cells,
basophils, eosinophils, as well as cells in the respiratory tract, pancreas, kidney, liver, small
and large intestine. A CRF2-13 polypeptide of the invention may additionally modulate
upregulation of humoral immune responses and cell-mediated immune reactions; modulate
the synthesis of proinflammatory cytokines and chemokines; and modulate inflammatory

30 responses associated with injury, sepsis, gastrointestinal and cardiovascular disease, or

inflammation following surgery.
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CCCTTGAACCCGGEGAGGCAGAGGT TGCGGT GAGCCGAGAT CACGCCATTGCACTCCAGCC 5
TGGGCAACAAGAGT GAAACTCCATCT GAAAGAAAGAGATGT GGAT

TTTGEGET CABAGMEAGAECGAAGACCAT GGTAGCCAGAAT GATCCTCTAAAGGT GCT BC®E'US02/36316
CCCTAATCCCCAGAAGCTAAGAATATGI TAGATGT CAGTAT TGCGT GGCAGTAGGAATCT
TAATTAACGTTATAGACTGI TATGGT TTGAATGT CCCCTCTAAAACTCCTGTI TGACATTT
AATCATCATTGT Gt SiEcihT pvd&usAc GIRGepisTn AAAYelsTABRTd PRCEE CETURARAGR 10

ACGCTGCCCCCGTGAATAGATTAAGGTCAGICTT GTGTGTTTAT
T GT AT e LRSI SPHAY LR CFE R FEOE i1 &

““m”%ﬁwwgdﬁﬁﬁﬁﬁﬁﬁ% oA T

ACTAAAAAATACAAAAAGT GT GT

GGAGGCCGABRAGEA m@gﬁﬁmﬁ%@@me
] (3 ; “. G AAEAA

e

GAAAGAAAGAAAAGAAAGAAGAAAAAZ 1 AGAAAGAAAAAAGAAA
GAAAGAAA%A GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAAGAAAAGAAA 20
AGTGAGTTCTGCCCTCTCTTGCTGGCTTACTCTCACCCTCTCTTGCCCTTCCACCTGCCA
MTmem@mam&mmmmmmmmﬂs

ATATTCTCPARARIARE AR AGA R AT IO PORAAT TAT

CCT GEAT ATaaACHehiEAERIAAORH ArcEIGIATEIAGRC EISEAAAACT TTCTCCAGATG 25
GAGGCAGAAGAGAAGT GECAGAAGGEGAAGT CAGAGAGATTTGAAGCATAAACAGGACTC

COBOACT GAGA A R L L A AR LR R ARG of e

CACAAAGAR A hIsbdiated @ﬁﬁéé‘l COPAMBRBEBET] EOBAAGCTIET GERCFEOOOEARE? family.
GGITCCAGAT GCTGA CTT

AGAGAACT BICNGATAR BT R AT AT AREEAET ST LT LTAR T FTEURY o
03/ 04034 3 d¥fnl dridoPed [c3oRih6s (e. g., by inhibiting or otherwise antagonizing the functions of a
TTATGACAGCAATAGAAAAT GAAT CCAGAT GGGECAGGAT CTGCCAGGCCAGTGACATGI G

GAGGEEACCHARIIIGGAT GEGAT GGCAT GAGAGAAGGCAGGT CAGCAAT GAGCT TGCCCA
GGTCACCTCTCCTCTCTAAGCCTCAGT TTTCCTCTCTATGAAATGAGAGT. AGT GATATCT

GTCCCGT' TCCCATGAAAGGGCAI %W%mmaﬂwm DEIT LRBACARGCE
RN I TTCCAA! GAGCl G?tl ?C{EGG@

these molecules. It has been reported that this mole Cf;ll-g{( e production o -EL 4 by Th2

cells (human) and initiates an acute phase response (mice). A finding that CRF2-13 binds to

and inhibits IL-22 (or other IL-10 like molecules) indicates a CRF2-13 invention can be used

20  to treat or prevent diseases associated with high levels of the IL-22 polypeptide.

It is also contemplated that a CRF2-13 polypeptide of the invention associates with
other receptors and/or their associated cytokines within the CRF2 family. For example, a
CRF2-13 of the invention may associate with either chain of the IL-22R and affect the
function of the receptor or the IL-22 ligand.

25

CRY¥2-1 Nucleic Acids

The nucleic acids of the invention include those that encode a CRF2-13 polypeptide

or protein. As used herein, the terms polypeptide and protein are interchangeable.
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GGAGGCAGT GCGGECCCCTCGEGAT TACT GACAGGT CCTGCTCTGT TTCTGCAGT GGAGCC
GGCCCCACCT GT CCTGGTGCT CACCCAGACGCGAGGAGAT CCTGAGT GCCAATGCCACGT A

CCAGCT CCROONE3AT GCCCCCACT GGATCTGAAGT AT GAGGT GGCAT TCTGGAABGA/US02/36316
GGGEGECCEGAAACAAGGT GGGAAGCT CCTTTCCT GCCCCCAGECTAGGCCCGECTCCTCCA 10
CCCCTTCTTACTCAGGT TCTTCTCACCCT CCCAGCCT GCTCCTGCACCCCT CCTCCAGGA

AGT CTTCCCT GT AlsAGTHEEBAGIME AT GACREZF CAGUIET AAT AdodATCINGATEANRETIR

AT ACAGAT R A A A T A ALHEORA P CAENRENGFEReS el

_IC_;X_IC_;TATAT@KL‘ﬁésltcb tt@&gdélTbyr glalmu@gfxﬂﬁgﬁ&%ggﬁw@ﬁmﬁgmb&m

memm&@@ﬁﬁﬁww@A@?Mé@@mﬁpﬁde is

GCCTAZA .

e e I SN BB Rl
P CRTETUASOR APRURRIALCI)

TAGCCCAGEAZEOf

GL\GGL\T%%%{A%Q%%{ o R TR e

TAGT CT GCCBAABNEGAG REAGASICTTEINETS

) T IS A UL o

mlwma@iﬁwmﬁmmmmmmmmcmg

TAGAAAGAAATATAATGCAAGCCA%TGT GCA%%TT I AA%: Gl : @TI GI TAAATTAA
GTAAAAAGR

TATCATTT GAESAGHAN o ATACTGN THBAAAT CTETRACATECT E bhposTl GRprot
TCTTTAAAATCTGATGTGTGE%TT G%%%CACFTCFCAGFGFGGA@CAGAT GCEfl:::prg OCm

TTCACATA ping estSReaksadncRybeiniiefien aofomef

03/ 04034%116) I @a@gb]-@rt roteol tic cleavage of a signal peptide or leader sequence.
TAGAGGTT T e AT T AT ACAC PR R SR B BN A R BNRERATE

TGCTAET CRMAEIAY @@rmmmﬁ@@m W@&@A&g@ws ltoN,

CECAAGT G LT AN G AN AR A A A ARG PN AR e

GGAGGGAGEAGICATTV] W@T@@A IBCACCORGBICAACABCANBAEBTE
e R R

sequence from residue 1 to residue M is cleaved, would have the residues from residue M+1

20  toresidue N remaining. Further as used herein, a “mature” form of a polypeptide or protein
may arise from a step of post-translational modification other than a proteolytic cleavage
event. Such additional processes include, by way of non-limiting example, glycosylation,
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result
from the operation of only one of these processes, or a combination of any of them.

25 Among the CRF2-13 nucleic acids of the invenation are the nucleic acid whose
sequence is provided in nucleotides 1-1560 of SEQ ID NO:1, SEQ ID NO:1 itself, or a
fragment of one of these sequences. Additionally, the invention includes mutant or variant
nucleic acids of SEQ ID NO:1, or a fragment thereof, any of whose bases may be changed
from the corresponding bases shown in SEQ ID NO:1, while still encoding a protein that

30  maintains at least one of its CRF2-13 -like activities and physiological functions (i.e.,
modulating angiogenesis, neuronal development). The invention further includes the

complement of the nucleic acid sequence of SEQ ID NO:1, including fragments, derivatives,
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GAGCTGT GATCACACCACTGCACT TTGGCCT GGGT GACAGAACCAAACCCTATCCCCTAC  AAAAAAAC
CAAAAAAAAACACCCTACCATGT CTGCCAACCCCACTCTG 10

TCCTGGCT GVGIEAA3IECAGT CCCCACAGCAGCT CTGCCACTCTCTGCTTCTTTTCCARAA/US02/36316
CAGACCCTATTTCCAGT CACT CCOCAT GGCCAGCCAGT CCAGATCACT CTCCAGCCAGCT
GCCAGCGAACACCACT GCCTCAGT GCCAGAACCAT CTACACGT TCAGT GTCCCGAAATAC

AGCAAGT LudibdsaERokblosd %Eﬂﬁ@ﬁmmm@ﬁm&ﬁwam@nmm
CAGAAGGAGAAACTTTCCCTCTGGGCCTTGGGA CGTGACA TAA
GAGCCTAGRIATREmERtT @M

thl’lS

TACATAAT e ik JASI bl
e e T S
GTTGTTTWQG&TWW A G 3% g acid

W@%ﬁw i

P PCR)

m&&%&%%&%&m&%&%@%

AGGCAGCCA el the by TnlicleicTatidAb#id dhieR AT dedA TEFCGEE, 2BNA

CAGEA OO IR AT A ARACH TR TP AT T PR

?%Cé_rﬁgl @%@MTWEJ Ghdiatid SHdTHohSOpSHETIOT. CTKe@Ecleic acid
TT@@T@W@M@WW&?&%@% GGTO%%%BNA
CTTTGAGGAT GGAR LT GAGE R GG oAl Gt SReA e e A B R ATy THtzed 3t WO

03/ 040345 PCT/ US02/ 36316
AAATTTCOREEHPECNEEEROTESEEEACA AT CEATNXASTRIPE £ EER @A Aepengiag on use.

GoATT TGO R R R L P P SR RS

TGCCT Wmmmmmmmmmmmmt source,

TGACTGT %@@%@@1&%@ $hgle- or

CCCAGTGEET

gMTMme@mmmmmmfﬂWm@@mmmon
CCCAAAGAAACTGCTTA TGTCTGAGGTCTGTTTCTAGGGGAATTCA

GATGACGAW}PA*F@@TM@P TTCTGCTTTTCTCTCCCCTACCCAA

An "isolated" nucleic acid molecule is one that is separated from other nucleic acid

20 molecules that are present in the natural source of the nucleic acid. Examples of isolated
nucleic acid molecules include, but are not limited to, recombinant DNA molecules contained
in a vector, recombinant DNA molecules maintained in a heterologous host cell, partially or
substantially purified nucleic acid molecules, and synthetic DNA or RNA molecules.
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic

25  acid (i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the genomic DNA of
the organism from which the nucleic acid is derived. For example, in various embodiments,
the isolated CRF2-13 nucleic acid molecule can contain less than about 50 kb, 25 kb, 5 kb, 4
kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the
nucleic acid molecule in genomic DNA of the cell from which the nucleic acid is derived.

30 Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can be
substantially free of other cellular material or culture medium when produced by recombinant

techniques, or of chemical precursors or other chemicals when chemically synthesized.
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10 ATCAGGACTTTTCTGGACACACACACCCTGIGGECAACCTTTCAGCCCAGCAGACCAGAGT
CCGTGAATGACTTGTTCCT CTGI CCCCAAAAGGAACT GACCAGAGGEGEGT CAGECCEACEC

CTCGAGT CASOBROEBAGCCACCCAACAGACAAGAT GGAAGAAGGACCT TCCAGAGGRCEHUS02/36316
AAGAGGAGGAGGAT GAGGAGGACACAGAAGATGGECGT CAGCTTCCAGCCCTACATTGAAC
CACCTTCTTTCCT GGGGCAAGAGCACCAGECT CCAGGECACT CGGAGECTEGTGEEGET GG 15 \
ACT CAGGGAGCCCRCARREASIOIECEE m&mmw £ TAEIACAITR I e havmg

CAGACAGAAGCCT GCACTGTGGACT CT
DAL RéLin. Using

CACCACCTGAARG Wg GANG
CCTCCTGGGCCACCT GGGGECA CCCARNTCT GOTCOCT GEAOGACCCC. 20
CAGTTTCTPresacroacf teonrrcpad sesucpes AESERABAT A @sa birpikisatipinpyebe, CRE2-

G@GA\MCWC%%%CE@‘i-I\(;C‘I;-I\CATTACAT ceje ?AGCT GT CCCCCGA%

ATmcmrm&m@@rmsmm@@Aﬂ@@A@AM@mm@m@MC
. ee AN

) %@n HAH’)aFDOI

CTCTTTAGBLT WMW mﬁmm@mmmmmm John

CAACATWO%M CATCAAGGGCGGACA-IC-Z-CI_IQ-IC-ZCAAGGGG

CCCT (g CGAACT TIOhAGEAGd SaeiavdieneCdi BeladphEied GATEEIONA TRRNAGTAlterdhtively,
CCACTGAACT CCCCCATCCCAGGEGCT CAGCCTCCTGATTCAT CCCCTAGITAGECC 43 V(P
03/ 04034gsnpiic PNApaspstemplate and appropriate oligonucleotide primers according to standar

CAGATAM YR Rt TTHEHS0E FATBeTIohsAThicM
ATCCTGGTCT TTGGAGI CATGGCACTGTACGGT TTTAGTGT GACAGACCGGGGTTCAA

AT CCCAGCPOTBOTE MECaCIaGhantaizeh

TGTaTACRA SRR LR 4 AR g‘%é%%rme%%%w

CCATCT ATCONBEGTAGARGGARDECTECHING GTaCInOST BNAGTBBSTANACCCAG

COCTCACT GOCT A CRE A T A TR TR LR RACCUCA LA S i

ACCCT GGIfeditldsChich dligdntdlA6Hde Ad GEGANGRCTGOTER GBApsed(n a

ACTTCT G TR BB PRI A TR e P PR B ar e o

genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an

20 identical, similar or complementary DNA or RNA in a particular cell or tissue.
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment, an
oligonucleotide comprising a nucleic acid molecule less than 100 nt in length would further
comprise at lease 6 contiguous nucleotides of SEQ ID NO:1, or a complement thereof.

25  Oligonucleotides may be chemically synthesized and may be used as probes.

In another embodiment, an isolated nucleic acid molecule of the invention comprises

a nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID
NO:1, or a portion of this nucleotide sequence. A nucleic acid molecule that is
complementary to the nucleotide sequence shown in SEQ ID NO:1 is one that is sufficiently

30 complementary to the nucleotide sequence shown in SEQ ID NO:1 that it can hydrogen bond
with little or no mismatches to the nucleotide sequence shown in SEQ ID NO:1, thereby

forming a stable duplex.
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TCCTTAGAAGI CCCATTCTCCCTTCCAGI TATGAGAAACCAATGCCTTCTAGATTCAGGT
GACTATCCTTACCT GGEGEGTGCTGATGCATCCTCAGT TAACCTACACCCACCTGAATATA
GATGAGCGWOOB@AIT TTCACCCGTAGGACCGAAGT GTTTTGT GGTGGAGT ATCT @A/ USS2/36316
CAACCTTGGECTCTGI GGCCATTCAACCT GCCAGGACTAACATTTCTGGATTTGTGAAGAA
GGGATCT TCAAAGCCAT TGAACCCACAGAGCTGT GT TGCTTTAAAGCCACCACAAGGGTA

CAGCAT TAAAT G AsebdrelnAthe Akein F i pl O HEDNT LT NDOR AGHECB i dK O a8 fsteen base

T OCACT T oA AU T OIS B P CATEALST GREBE T ICOACER 2

GAGGT TTT@I F EiieAChkab GO Gt VRNANE @}E&Jﬁr absociated
GGT CAAGGGT GGCAAAGGCACTTGT GICCTG
CTCTGATGmPFeqr TerTeArexserhndies theegkTBindingiarhdseinisarAonic, Von

ACCTCJ GAGCREL CACAGOCAGEAT
TCACE-AGGCCT Jﬁ%@%@éﬁ%&e&m CATGCATACACACE%EC%%t 25

ACACCT GT BHTRCChoASTOEF AN OSCRHbAGTEATCCIRGT deAdrTsaf afenmypeptide or

A A B O R AR AR
GGT AACT T EARAASPACTRANYAGEPATCATOAGTAT TAT FEAGCAC T GBI OBRANTAADBE] chemical
ACTCCGTTT%%AT .CTTAAACCTTACCATTTTTGITTTGITTTGITTTTTTGAGICGGAG 30
TTTTGIT AGGCTGCGAGT GCAGT GGTGCGATCTCGGECTCACTGCAACCTCC 44 WO
03/ 040345 PCTe0¥dr3tha hicleic acid molecule of the invention can comprise only a portion of

ACCT TCAAGT, TTCTCCT GTAGCTGGGATTACA
CCOGCCA WW%W%%@#@%MWG or
e Wﬁ%@% R et
TGCTGGGATTACA TACTATTTTTTTAAA

TTTTTTCOHGKET Ignpir ?ﬂr@e@\emsw Apgieiy egidser at Pleast 4

TCCTTTAT s@%ﬁ} T@%ﬁgﬁﬁﬁ?ﬁ&é@% %‘}%%%M% f
TAATCAGT%G%\%EA SEQ D NOT22) Table 8 presents a correl atlgrclasggt ween t he

genoip c swilpieadds g Hovapedific Feabgnifion oamepltpoe inrtbe fase af draing acids, temectlvely,

03/ 0aobaB Rt RS, Pl R o) ERHERGEARIG et I el

Lengt h Chomesp oodigngusRegionrof a nucleic amd or amino acid sequence of ch01ce. Derivatives

are nucleic acid sequences or amino acid sequences formed from the native compounds either
directly or by modification or partial substitution. Analogs are nucleic acid sequences or
20 amino acid sequences that have a structure similar to, but not identical to, the native
compound but differs from it in respect to certain components or side chains. Analogs may
be synthetic or from a different evolutionary origin and may have a similar or opposite
metabolic activity compared to wild type.
Derivatives and analogs may be full length or other than full length, if the derivative
25  or analog contains a modified nucleic acid or amino acid, as described below. Derivatives or
analogs of the nucleic acids or proteins of the invention include, but are not limited to,
molecules comprising regions that are substantially homologous to the nucleic acids or
proteins of the invention, in various embodiments, by at least about 70%, 80%, 85%, 90%,
95%, 98%, or even 99% identity (with a preferred identity of 80-99%) over a nucleic acid or
30 amino acid sequence of identical size or when compared to an aligned sequence in which the
alignment is done by a computer homology program known in the art, or whose encoding

nucleic acid is capable of hybridizing to the complement of a sequence encoding the
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Sequence of Table 7 in cDNA sequence 1-2000 5' sequence 2000 2001-2058
Exon #1 58 1-58 2059-8391 Intron #1 6333 - 8392-8515 Exon #2 124 59-182
8516- 19640loawuwmms #2 11130 - 19646- 19830 Exon #3 185 183- PET/USLYEB16 27533
Intron#3 7703 - 27534-27676 Exon#4 143 368-510 27677-29583 Intron#4 1907 -
29584- 29743 Exon#5 160 511-670 29744-30034 Intron#5 291 - 30035-30165
8E)0<c2) nfif g 6 (l)ﬁdrgglgﬂmﬁﬁ& growﬂsﬁﬁd&kﬁﬁgeﬂtnhodm#ﬁy itiffent, o3 mﬁﬁ@zﬁmnﬁﬁmsﬂ 759

87 Stop 3 1561-1563 . 32088-34757 3 867 -
Sever al %eécftge Fﬂﬁ‘ﬁ@ﬁé"‘ﬂﬁ‘?ﬁé’%m P%%%é%‘é%&f*m" gcﬁseoﬁlce shown
i n Tabl enew Yok 'mea99%@d§emma ilaty pRgraheds e @appT@g@m(wlssmenposmon
SNP Changes 46 WO 03/040345 PCT/ US02/ 36316 variation 32959 allele = "C
al | el e =Seuengarinabypig ﬁa@@%é!ew@& fgr UNLYy Gepefies) (pmapues & TOIWZ&I%{?TF‘% 30960
al lele g%r%l@gérﬁ ?ison WI) Nsﬁ{%tﬁé B lgs%gﬂ@sﬁxhﬁéhl Resthe Hporthm@f Smith " T
varlatlon ="A" “variation 23830 allele = "G
al | 3' e :adkﬂWaWandﬂdmmmmatbl 19812452680, aflic g incorporaRRSIEI e nuc i C
aci ds an of the invention (including those shown in Table 1
are ref e’?e ?ﬂlcgg Seefnereﬁy) "CRF2-13 " nucl eic aci dg and pol ypeptides. A )

CRF2- 13 nucl eﬁkCh(ﬁﬁcbldgouaﬂubleﬁdﬂﬁ:iCES‘@qud’ qﬂd‘hylpelpgcblmenﬂmidrscﬁmgces”mrt he
|nvent|on ar.e useful in a var

exanpl e, % ge?:folf’f‘oeé {9 %eglﬁanf:eé\fbgla terlzed %9 r%g‘fogy i Qu%le%ﬁﬁg &8 For

10  amino acid level as discussed above. Homologous nucleotide sequences encode those

sequences coding for isoforms of a CRF2-13 polypeptide. Isoforms can be expressed in
different tissues of the same organism as a result of, for example, alternative splicing of
RNA. Alternatively, isoforms can be encoded by different genes. In the present invention,
homologous nucleotide sequences include nucleotide sequences encoding for a CRF2-13

15  polypeptide of species other than humans, including, but not limited to, mammals, and thus
can include, e.g., mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous
nucleotide sequences also include, but are not limited to, naturally occurring allelic variations
and mutations of the nucleotide sequences set forth herein. A homologoﬁs nucleotide
sequence does not, however, include the nucleotide sequence encoding human CRF2-13

20  protein. Homologous nucleic acid sequences include those nucleic acid sequences that
encode conservative amino acid substitutions (see below) in SEQ ID NO:2, as well as a
polypeptide having CRF2-13 activity. Biological activities of the CRF2-13 proteins are
described below. A homologous amino acid sequence does not encode the amino acid
sequence of a human CRF2-13 polypeptide.

25 The nucleotide sequence determined from the cloning of the human CRF2-13 gene
allows for the generation of probes and primers designed for use in identifying and/or cloning
CRF2-13 homologues in other cell types, e.g., from other tissues, as well as CRF2-13
homologues from other mammals. The probe/primer typically comprises a substantially
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide

30 sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150,
200, 250, 300, 350 or 400 or more consecutive sense strand nucleotide sequence of SEQID
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that the disclosed CRF2-13 nucleic acid (Table 1) encodes a Type ||
cytokine receptor. One or nore secreted receptor chains may be associ ated
wi th, andworofwidud ate the activity of, another nenbrane Ppoexnbozedsber of
CRF2, or a menbrane bound receptor of another famly. Alternatively, or in
addition, the receptor chains disclosed herein may act alone or in 10

conbi nat IN§h1wiriah aniietnse strand hudidotide sampgrtce of SEQ IR INCGeGtor of hmatwreltept or can al so
be a ligand. . ol ubl f the CRF2-13 pol ypeptide of the invention
(e.0., aoﬁ%ﬂfée%'tll eOft%ﬁgzt%r&(g‘éI udes am no acids 21-230, am no acids of SEQ
| D NO 2) nmay Babied baserbod tite MendanERE23E3 auclsdide bdq@erice caiicaisedtaptdagoni St .

Sol ubl e receipltor ant agoni sts that_ bl ﬁCk the actjvity of specific

cyt oki neJanSEpLs or ggjemic sequanges eRCqding tie.same;or hamalopqns PEes=Jn YAIWS| ypept i de
of the i exesdimehtskhe fdbe fikthdrlcampdlsedh0mk] &b zﬁﬁ&ﬂeﬂitﬁe)‘et&feg% thy/labd ighfipt hat
acts through a CRF2 nenber. Exanples of such pol ypeptides include IL-10,

| L-19, | Eepkp aediopotoppyeigresqenbeomponrnd An PRryetes @28 ANZySchA-Tacter- iSHeter f er on

al pha, i plef GheR uQ@&a%,ap%of51aisgrfo_@ﬁ@t@st%rfaﬁdedﬁ@yiﬂg&u@Mhmﬁkh a sol ubl e
CRF2- 13 pol ypeptide of the invention is used to ahtagoni ze the function of

| L-22. | misexpiess a @REZ-dhtprafein.ehelt ascbyimeassipgarievs] ol CRE2 B-envdding npdleiduced by

activated..T: - i N 2Q i Al i 11S

recept or q%lﬁér?%gsinﬁﬁli&ﬂécfﬁgg%gw gg g%t% %%E%?lg W@@is&:ﬁgeﬁ%&% y. The
CRF214 r edefbtor ganamicCRER- A igéne hae hamisdiatedorsieleted. as a second conponent 47
WO 03/ 040345 PRCT/US02/.36316 .i.n I.L-10 signal.i ng. -22, has been reported to
inhibit IL-4 Pr 88‘&’8?3%8%9?‘?%m@%lﬁal%'hafﬁ‘iegpo ™M Czﬂ]i:é'lﬁo rF%l:ﬁfge acutg phase
pr ot ei ns polypdpiided éxwibitingfactivigSimiGRFAt A& naclLiltidaticalSo,andcatywgapt i des
according to tﬁge .nvention rra% addi t.i onal | be used tog identify cell types
that - mak EXWRRHRGEHE PERCISHVEIE: EYRE TR RY A Wsaregabﬁpaa&w% 5 of
cell's. ThRidRaRasksdy;, Mith! 0@ withéif HQs%ld@ﬁéixd&%yR%Eieﬁ%id%?nﬁﬁt%ﬂc&@ng% ed for

i munonodul ation, i nflammation, inmunosuppression, allergy, asthm,

aut oilAmunbiplpgicalishaqtiyiel pergor ofchic 51 'dearbe REapeted by isalaiing 2 pgsien of SEQ B s) |
repair ofyo aht 1 Bl b vidlsease,
Franopl anaE R R RS B in £ R I B0l R (U LIS TEE0:
sol ubl e pEdepRER; 13aproteinsare describothpeloe), expresging thesanendaé portien efERIF2-13ind t he

Lact ¢ Blkin 10 Sl 001 RS T DR ) g ! 0 =

pol ypept paion of CRE2-18 n\Fen¢xamplenayuddeihiadid fragnmat encoding e biofogidally davive ow ng

actiyjties:. (1 ation Q.. qt nt agoni ze si ghal transduction
ot hiby BeiPhPLGRRE s 3o Senltiturlrs xRt RAERED. o o) | Ao on o
cyt oki neembedieiit] DAuckiclddd fra@eentércoding & biplogidallP ket pefiomaiCRIF2-s2Ccr et i on 15
of a proi nil ammat ory cytokine); (3) nodul ation of |ynphokine production
and/ or sECMEES GiF:Or MOIS TeF9B%I ati on of expression or activity of nuclear
transcription factors (5) conpetition with

Polymorphisms in CRF2-13 associated sequences
25 The invention also provides polymorphic forms of CRF2-13 nucleic acid sequences as
well as methods of detecting polymorphic sequences in CRF2-13 sequences The
polymorphic forms include genomic sequences corresponding to exons and/or introns
associated with CRF2-13. The polymorphisms can be provided on various isolated CRF2-13
nucleic acids. For example, the polymorphism can be provided on an isolated polynucleotide
30  comprising at least 10 contiguous nucleotides of SEQ ID NO:3 that include the polymorphic

sequences shown in Table 6. Alternatively, the polymorphism can be provided on an
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cytoki ne receptors for cytokine |igands; (6) nodul ati on of cell
proliferation, developnent or differentiation, e.g., cytokine-stimulated
(such as WD-0304@85 | L- 22) production, devel opnent, or difPerarswe/adsion; (7)
nodul ati on of cellular inmmune responses; nodul ati on of cytokine 20

medi t at ed proinflammatory actions; and/or pronotion and/or potentiation of

i mmune  §oRA&dt podfisicledtideRbRpdSnpallstserit iudkotides ChEEQ MV &i6:2 ¢t imalpdeli rect 1y, by
association with a nenbrane hound rec tor"Tang é'ndi rectly, by its
associ atateratyeriprms of e nolanorPGFFUSCPEPWB M 1™ % ect one or nore of the

followi ng celg, é)&&%ﬁé arfisb16bd @R 3 Bblytiofhiteseqieatldad itthdedtohsnucEotdd | s, B 25
cells, NKcells, NK T cells, dendritic cells, macro hgﬁ(laqs‘,%grqgg,cy es,
I b

neut r opH30PE] torpaeleotids| 30867 of YA HAINC:3, PEQEded S ppsition 00 'Y in the
r €Spist at Or ¥, tyf b kDR seqeiBd dan iftddielaBle@® 10Nt €St i ne. A
CRF213 %58 °§‘§§pﬁ%}8’gg%g‘§lﬁtg§f:§§%ﬁ? pLly IIlr(r’ahf);’ a0di tional |y modul at e

upr egul abohtiguoos niviavtides| fronmmgleetide})e60 tomncleatide30 e dEQIRNG: Anune
reactions; .nodul ate . t nt hesi.sy.»of }: r icigs.and
chenoki riEgvd tﬁﬁﬁﬂ?lb{t)gsi?ﬁ? I‘Lgllrrcl’*ﬁal’t%’o‘ryIn%Béﬁlflgeﬁsa%loonsgseg’at}s{‘?s%)cﬁlrafa}ll:.i ed with injury,
sepsi s, masidRidkqrhtaatudundt east d) cunigoaisancldotslenten noeleotida 2BER AL i on

foll owi ng surgery. 4 140345 . PCT/. US 316, Fok.. | chent production
of the d}“ﬁlleé'i“g’,zgxgg P‘gs%ﬁﬁ(gg’l Tgn B?Sétéoél%ﬁgﬁ 2%35 égglfﬁéesﬁlclz(zs under the
contol  Qfiti&eRE AftdBilesaRM hiRleobOSLRIAS 6528452 bASB@ID NO:3, expresmisgioni n a
desired host. For exanple, the sequences rra]é{i nc] ud gﬁti m zed ot

t ranscr i B6#®iaC’ #rdF 6 rdditiengheamples mefude ag iplted P yE‘éCEel? cEIRETER" as al tered
Kozak segue Ekg@o%)d udi? nAdeitibOfom hiiedtRiE YIE 13 9881 GFSHEIDNOLES whtreln CRF2- 13
protein may be oBer ably I'tnked to a non-CRF2-13 S;{??nal uence based on a

s S€
hy pot het iasiion 8f26efishe pabwiurigotifistie A ofe @ ofr anrwlaiwt Y@ualﬁ?tl?&g?‘é‘P’Fﬁ%l end of
the protgid ) oot SnlhBliaR REPhRIAiGAR0BE HABAE SEQTOINGB/ Yhald det ermi ne

bi ndi ng partners si ng assays known Iin the art. These assays i ncl ude,
e. g.15 ei pdsion 38t of thegpatmiucledtBeiisifino’Cen cal , Bl ACORE or cel |l biol ogy based

assays. Assay W%%a?lv?]%sa% 109, 0F (?M—T?ﬁol- o %ﬁfé%g%te{%ﬁ:@% lﬁlrcﬂ?-dg foMhet her a

CRF2- 13 prot R OUERT T oh AESYCT At s cell types that already
express gicherdaEnse tenwefecotidvc320RFal SEQIIDYWO:22, pBRided 1idit pbsitidns30Ph/8nt i on can

al so be exam ned for |t biljty to nodul ate .t he I Vi . 5 or
113 i) (13 ” : 31 QQ&\“
novel cytloldmés: éét?ﬁ“?flv%y alerPﬁ}y FRHGSHPetsE ﬁ%‘rl\rfl\fq%%qgoﬁ é%%%lug% ng the
funct i ong 266 (asEG IOWN® B2, PeIvidel iat pasititpl H 2668 VE! at “Tomeduclebtided 3093660
nol ecul es have been cloned. |L-22 is o,lae .t‘t]lg,se“ap_l eculle id I %902?5 been
r epo?q ed2Q96aof SRRIDMP:&% previdsd dhat auglendt B?@iﬂgdi i'orffof I ?ﬂs? Th
to 29053 of SEQ ID NO:22, provided that nucleotide 29048 is “C” or “T”’; or nucleotides
28748 to 28758 of SEQ ID NO:22, provided that nucleotide 28753 is “G” or “A”; or
nucleotides 23825 to 23835 of SEQ ID NO:22, provided that nucleotide 23830 is “G” or “A”.
In additional embodiments, the polymorphic nucleic acid includes at least 15, 20, 25,
25 50,75, 100, 150, 250, 500, 750, or 1000 or more contiguous nucleotides from SEQ ID NO:3.
In some embodiments, the polymorphic nucleotide sequence is 10-1000 nucleotides in length.
For example, the polymorphic nucleotide sequence can be 20-750 nucleotides, 50-625
nucleotides, 75-500 nucleotides, 100-250 nucleotides in length.

Individuals carrying polymorphic alleles of the invention may be detected at either the
30 DNA, the RNA, or the protein level using a variety of techniques that are well known in the
art. Strategies for identification and detection are described in e.g., EP 730,663, EP 717,113,
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cells (human) and initiates an acute phase response (mce). A finding that
CRF2-13 binds to and inhibits IL-22 (or other 1L-10 |i ke nol ecul es)

i ndi cat eswa 0GRFB4313 i nventi on can be used 20 to treat or PomTawens63dé seases
associated with high levels of the IL-22 polypeptide. It is also

contenpl ated that a CRF2-13 pol ypeptide of the invention associates with
ot her regRMEI ESFMNI0L. TRIEseASEaEoRueehlghpldy peschardckiized he CRF2 family.

For exanple, a  CRF2-13 of the inventjon may as iate w.th elth?r chai n of
the I L- 2nfymerghisms.cLhat {shde senpigiingacasion apdndiue ef;li(’iﬁfm‘a?hlf S Presenipf gand. 25
CRF2-1 Nugl eGHaGe ﬁ%aﬂfh&éﬁﬁet%ﬁh@d CriRGlv b Rky b iiMantiboMdwakide those t hat

encode a CRF pol ypepti de protein.” As used herein, the terns

pol ypept Pl‘dbesetﬂ te éerscg.ned for areelﬂcnd@tlﬁhﬁwg ehhe &nowopolymergig A93¥s PCT/ US02/ 36316
In sone enbodi nents, a CRF2-13 nucleic acid encodes a mature CRF2-13

pol ypgpti de. #{ﬁqgeﬁ@cﬁ&is@es&lbecf@éléw ?equi‘r@ﬁrﬁiblﬁfcatﬁ)nﬂml)l‘ﬂ@ﬂbhﬁ@rgéﬂ protein
descri bed herel relates to the product of natural |y occurring

pol ypept satwlesr Thiseewbsascotplishedby pgoBedt €198, BAfPrélRtﬁ?Fmgé’obﬂn%PW- 13
nucl ei c CI %ngrgﬁ Péﬁ%e&ngl%ﬁgrﬁm‘fc [eglagé égplggfw}&m@}_\ YsHtiicaifonl 845 @

nucl eot i equ Nncé enco 0 acl 0O of SEQTD NO 2 (e.g
nucl eot i Heﬁa Brlich 1Bﬁ&nmfPr%QNﬁDNWD 1992); TRGR Ratagelal A {uistedeMethods sl ypept| de,

precursor ot proprqte i.n S oJ2IN e, the full
engt n gRRE PRt fisotial BiFSpmis Pred ol ok e BRUS, L 2Py
may be dehéleedcak Rebaopasloy gegsi; diekerpreeﬂu PERMehods pnd Applicaiionsehd@ded by an
open readi ng frane descr bed her he 10 ari ses,
agai n by(]\?/a& SR & Mt %ﬁ)ﬂ&%ﬁf@ Prgss, g%é‘glﬁl‘? Uoﬁ#gﬁ’ %’é% natural |y
occurring processing steps that may take place within the cell in which
the gene prodng gedsiBENA ufeddophesiagiosts ey hpobamsd frog agy epdedi@adilng to a
"mature" form of a polypeptide or i.ncl dethec eof t he
Nt er mi ngf theRedy: W}flﬁ%@%@%ﬁﬁ@“@ﬁ&%@@[ﬁﬁ{?mﬁ Fl‘ém?ﬁ PRYCEH S %‘8@ ngrg an open
readi ng gﬂe%ﬂi?en AHd dulBsypedifehy 1The DNA a¥a8e ugt dﬁe&llygﬁiﬁiay pepinpkieedor | eader

sequence. 15 Thus a mature formarising froma precur eptide or
prot &8 n etrymatiedly inuifrg dueugh use oNPCR (ki 6t 3le Seighes 239: ﬁ%fgéﬂeg%%g? A

met hi oni Revi trrrex\?ﬂ)ﬂﬁ&ﬁ(‘f@m&ﬁéds%‘d@t?as%hé heRuahidNeh@eR It IY Windddewalleeoval of the

N-term na ontne. Alternatively, a mature formarising froma

precur soﬁ_mztgmﬁéﬁ(? -89 (G989 strasidrlispazement paplifingtien (DAY (Walkehethi BRc.an
N-term ngl Ag f Sci. SGQYE %9%35 @gﬁ%}rg?%} %Hﬁ ststdifed" g@@egééereﬁﬁdaﬁoﬁ 3gRyed, would

have t he to resi N rehai ni ng. Further as
used her @iahy egal” RFERMetods B&Tsol:223p OI09 e priode nortatipnendysis. may arise from a
step of post-translational nodification other than a proteolytic cleavage

20 The detection of polymorphisms in specific DNA sequences, can be accomplished by

a variety of methods including, but not limited to, restriction-fragment-length-polymorphism
detection based on allele-specific restriction-endonuclease cleavage (Kan and Dozy Lancet
ii:910-912 (1978)), hybridization with allele-specific oligonucleotide probes (Wallace et al.
Nucl. Acids Res. 6:3543-3557 (1978)), including immobilized oligonucleotides (Saiki et al.
25  Proc. Natl. Acad, SCL USA, 86:6230-6234 (1969)) or oligonucleotide arrays (Maskos and
Southern Nucl. Acids Res 21:2269-2270 (1993)), allele-specific PCR (Newton et al. Nucl
Acids Res 17:2503- 2516 (1989)), mismatch-repair detection (MRD) (Faham and Cox
Genome Res 5:474-482 (1995)), binding of MutS protein (Wagner et al. Nucl Acids Res
23:3944-3948 (1995), denaturing-gradient gel electrophoresis (DGGE) (Fisher and Lerman et
30 al. Proc. Natl. Acad. Sci. U.S.A. 80:1579-1583 (1983)), single-strand-conformation-
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event. Such additional processes include, by way of non-limting exanple,

gl ycosyl ation, nyristoylation or phosphorylation. In general, a mature

pol ypept iwe oaf4ndt ein may result fromthe operation of @amyusonss3né these
processes, or a conbination of any of them 25 Anmong the CRF2-13 nucleic
acids of the invenation are the nucleic acid whose sequence is provided in
nucl eot i plegmdrphism@lertticBEQrit 2t WO GehomBEQ: 70 8REX 1083)), RN Aase gleagage i agment  of

one of these se jences. ddi ti.onal | he .1 ion S t or
oo ont PR RR I PRE (b el SR 27011505 (SED) RO ATCHRER BIARE OF
3/25?5 WHNiat:Dew@bﬂ(rjIQlSQ, 8YA3UN440€ (1988)) @6 pRRMbY Yioas esals RmenNat. 88Q. 1 D NO 1,

11 e sti encodl n

a protein that 30 nmaintai %#%A ast. one .of its
CRF2- 13 S¢ij E&é@ﬁ?@?ﬁlé 9§H&1%W§i°5hﬁﬂp@¥equmg ?’Fseg onallelequl ati ng
angi ogengsiigic pRRKF &idkiof B%RLARANR AL JGendhiRs 8‘3843—692 %99'\%91 rgbhtic bit&ﬁélyﬂilﬁs t he

conpl enent of the nucl ei ¢ "aci d seguence of ,. I ncl udi ng

f r agment €3BARMNikifrow sl &&1 Neida2?:dy3HES P@?ff 9’1%’3E‘ée°tlé1ﬁéllg@§%1 and
homol 00s,SReisoh A %eelwtea@tsaam 94114790 488Y, B ShiflSRecHiGloRlidh dAGndS Of

nucl ei c or co enents ereto, ose structures include
cheni cal rem:tdmf(LGHD {(Ranrsuy Foe. Haqbeécadoﬁu HASiAN\RBHBP B A3 OO Ri ga-LR i sol at ed

I id I |1 t
il o1 PR ThE An EasRe o R AL B Phubieliep! |, 2cti ve
for use egudichipivdingsfahdund ptbeémﬁes wellikdewt infthe £RERI fPtidempdade mgd PFNA)ei ¢ aci ds

(PO pPeREOnFOR Sl b AF Reh T or bT R G GRedf el SudoShB ke LT

ol ecul esq.ofs9845@%6)nerein, the term"nucleic acid nolecule” is intended to
i ncl ude DNA nol ecules (e.g., cDNA or genom c DNA), RNA nol ecules (e.g.,
nRNA), anal ogs of the DNA or RNA generated 10 using nucl eotide anal ogs, and
derivatives, fragments and honol ogs thereof. The nucleic acid nolecule can
be si ngl ERF2r3nNaras doubl e- stranded, but preferably is doubl e-stranded
DNA. 15" Probestydigfdfiod ertﬂéifén%rﬁpﬁ&'s Quéiéig HQAaRRcAbs thay difidt fon @B D,
preferably between at |east about 10 nucl eoti des (ntg 100 nt, or as many
as about nuCée(glde SENETEs oW iR #P AND:b Aug dhe depenseaey obithe 2enclig ceds- t he
detectio n [ r r :
sequonced e sER s }i8e SlcBg B sanl CIBOTRY BARES R dHEEL By BEEatence |
reconbi ns&qhelmelshmm in SEQeU}N@HI ygs,pb@pcﬁmcpmfﬁﬁQHDsN@@ein awpthieybr i di ze t han

oligoners. Pro ma Sty esl to have
peai 1 Py RoRcm SuREREa sEmRleryb Rt SafhsR AR En RS AT L e

ELI So | i keotimg apadteig hedng aﬁdhrmnsﬁ)dlats@ldencauhdvm i SEQIID M@f2ecul e is one that is
separated from ot her eic d 20 ol ecul es that ar, nt.in the
natural sour c® "‘Gfllt’f’ﬁg’tﬁ%{} 1P nEglegiide sgugiee F%‘B’T"’aﬂf‘éﬁ%ﬁg ée aci d

mol ecul egyili BEAPpERiatdd by tRSse slfméd ihithd drBtlatTONA k@RENTE pOB fHorgBMSTRI: &0 ke's

cont ai ned
changes in the amino acid sequences of CRF2-13 may exist within a population (e.g., the

human population). Such genetic polymorphism in the CRF2-13 gene may exist among

25  individuals within a population due to natural allelic variation. As used herein, the terms
"gene" and "recombinant gene" refer to nucleic acid molecules comprising an open reading
frame encoding a CRF2-13 protein, preferably a mammalian CRF2-13 protein. Such natural
allelic variations can typically result in 1-5% variance in the nucleotide sequence of the
CRF2-13 gene. Any and all such nucleotide variations and resulting amino acid

30  polymorphisms in CRF2-13 that are the result of natural allelic variation and that do not alter
the functional activity of CRF2-13 are intended to be within the scope of the invention.
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in a vector, reconbinant DNA nol ecul es nmai ntained in a heterol ogous host
cell, partially or substantially purified nucleic acid nolecul es, and

synt het i cwDNB/0ar34RNA nol ecul es. Preferably, an "isol at edPCaushesei@ci d i s
free of sequences which naturally flank the nucleic 25 acid (i.e.,
sequences located at the 5 and 3' ends of the nucleic acid) in the genomc
DNA of the oMpenvenmideeneifimotectlagensadihe CBF2d3 drotsingfrpimatietr siegies,exanpl e,

invario t - n ' ' | e can
cont ai n 104 867 AL AL B Sl BTG ol ol il RIS o UGTS, © T
or 0.1 kiNOdflamiménded iote veieduthe cespewhihe nveationr NublﬁlcdeEltholbd:‘tﬂEsnud eic acid

nol ecul e in genpm c DNA of .the.cell from whic i s derived.
30 Mor eO\ng?s%%ﬁng tgdlﬁ'ﬁfaéﬁﬁel’r‘h}'@?%‘}t%”él&o EF‘@Q&SI% f‘g 813 nol ecul e,
can bé suhatiaidanadb hswaferdaassafonqhéhemnwdgyué e hﬁﬁhﬁ?CRHt 19rmﬁ1éictaufd9 medi um
when produced by recqnbin t echni ques, or of chem cal precursors or

ot her chélictospdhieqgippsingh Elaim} @%ﬁphég‘?f?@athe@&f o0 BybrigresonspreeT/ US02/ 36316

A nucl ei Geaslidg fﬂ%kﬁﬁé&h%?&ﬁdliéﬁ%n RICBRGRs uh&Y@ﬁFé%ﬁ;Iglﬁtdﬁano@cdﬁHﬁlbﬂ Gopci d

nol ecul e haV|ng t he nucleoti de sequénce o , or a conpl enent

t her eof , EamPlpe sPhBleduEgn (RFAY3 foNAgar b indatedbased onbitohaseglogyde hvngues and
the se UGRGS f r of the
nucl eig acl cjrég{é}qbggﬁr@g g Qﬁ&e%ﬁ%obﬁ%ﬁbﬁne-ﬁiaﬁg gulg?lligglﬁ%r%gpw& b F2- 5 13
nucl di0c a'\ssﬂalect@qtdemdgéwmlogb@o miwhlfalmanianmgwst andard hybridi zati on and

cl oni ng techni rih rook .et al . s., MOLECULAR
CLONING A L&%%gﬁgﬁgﬁL% @‘“EBF”EQFES g‘r})crl‘?l%ac@lzrinrog:g'rﬂefgg‘Srat ory Press,
Col d Spr iim@n&lar ibatrleast Oiuclddidey indergthAund ipleridizee indek stringah$ condEldnRioNAe PROTOCOLS
I N MOLECUL 1993.) 10 A nucleic
acid of e’iCr‘i‘%‘ MY Hlec?BWPB%n%WB%P‘ﬁF%’d‘e agquﬂgeeggﬁ\é’lﬂ%l Y natively,
genom c [Bidodiaknfithe REBREId X W 1ARPIVDDS, 156 1900150 B500UE hs@ﬁmdn@maéshﬂer s
according to standard _ PCR anpljfication techniques, The nucleic_acid so

anpl i}Pi edengih 1panqthes swhodimen ahisolgisp pusiis %1‘%1119]@6‘!16Pf thainveniondybidizssed by

DNA sequengfR c8lad ¥gion: AE‘&Eédhﬁféﬁ?rﬂ?e temp’«ﬂygﬁm&luﬁ@érs ?erﬁ@Bﬁcﬁ@ﬁ@'nﬁ' ng to
CRF2- 13 nucl eoti de sequences can be prepared 15 standard synthetic

t echni qudifendsd ép deserﬂfieﬁgnchﬁormf@rdwhrlél@atmlm%ymhh@sinéerrwhlqisnu@b@e@dmer ein, the
term "ol i H&% &Qkdstee B&fn&rg L#SQO Bach OfHefS ‘8511 1’e 51‘?1%3{5&‘1’&&&135' 8 otlefS! dues,

whi ch oI|g eotlde has a f1cient nu ases to be
used in a PCHomekgs (iennudeis h@d& embdlg@ﬁREI-éB)tpmiens éam‘ecth ﬁemrsagmdge)tlbas ed on,

or d%ﬁl ng?agl htugn r3 elgleePa?éH SEaiEnc& (e pe 0gs baéno% amed %dw tn?o c1a eor fy.
A e SnBSUORIER i

confitTm "or presence of &t
conpl errerhighrsym@bﬂ&ymwbﬂhb@amn wathpdiror la@uﬂuan of:thé bamasulﬁnlmmae sequéicbgomucl eoti des

conpri se pP%I;:tllls1(r)1g ?negl dsawé]ij]%tllo%\}ncmalgl d f%g nhic 9cca%1dm%gn31gat%g% c or%ng.t » 50 nt, or

As used herein, the phrase “stringent hybridization conditions” refers to conditions

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no
25  other sequences. Stringent conditions are sequence-dependent and will be different in
different circumstances. Longer sequences hybridize specifically at higher temperatures than
shorter sequences. Generally, stringent conditions are selected to be about 5°C lower than
the thermal melting point (Ty) for the specific sequence at a defined ionic strength and pH.
The Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration)
30  at which 50% of the probes complementary to the target sequence hybridize to the target
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm,

50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those
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100 nt in length, preferably about 15 nt to 30 nt in length. In one

enbodi nent, an ol igonucl eotide conprising a nucleic acid nolecule |ess

t han 100 WO o3f4d3ehgt h woul d further conprise at | ease 6 ®GWIUSYLBAIS6

nucl eotides of SEQ ID NO 1, or a conplenent thereof. 25 A i gonucl eotides
may be chem cally synthesized and may be used as probes. In another

enbodi neRtwhichnhd Sinlcatcdtraionliciess thai abowmril.(Edisbdinofion, ppicailyaheit 601 ¢onpri ses a

nucleic acid |l ecule that is a I t. of the nucleotide ence shown
" seo 1 5 Meatumiob (o otoratst b5 PO R € Pk srpaanBe Sl Bt RLT e ache

mol ecul efof fidtt probes, pRimRECHFRN U lebieh (g, N0GH €050 Siparkieq lanebois0Whfor . SEQ | D

NO 1 is one that is sufficrently 30 conplenmentary to ;ﬂk)he nucl %ot.i de

sequenc eloagrsaiobesa pIomeys japs! alegonyclediides. | Siringgnt oepdiForaRAinPe eI P | e or no

m smed C . 6atd SEQUENGEnsaR in SEQ ID NO 1, thereby

for m\ghrgégécg%cfng?gg%fﬂéx. %%%{1/\0 03/ 040345 PCT/ US02/ 36316 _As used herein,

t he term " corfiingeetrioadifitnsrass knoyntte these skilled @ thejartgpd pydigfowdkinbase pairi ng
bet ween ' ' f ' ' N.¢ndogdie term "bindi ng"
means tﬁﬁﬁﬁﬁgigﬁi{%&%w&ﬁ@& |Jrc1)? g%g@ngﬁ@e%v\%gﬁ l\%'mbﬁgoélai/pe tides or
conpounde.3.0+6.36 skrefeaiblyd thepohdipeptarakash tat scqrepcasratisas abew AdTond1%.da%. t her eof .

it or actF B0 Dic Soiny B0 1oRDlapstf P HEL RN e R ARIERY 6 o

i ndi 1@Ct othd N HoRAimiting exaapld G ingeyt hpridiarionigindiionslischybiidivdtien &f £ igh s of

Chat do TOUREeEmprsoE KoM T HGT oet ! Pk MM ERHE, SspR i g ' "
pol ypept kdsn 9l02008PR WA 500 M/ hith/aEd Slomipen BINOLtEsPCSTRiSt ant i al cheni cal
internedi ates. 10 Moreover, the nucleic acid nolecul esg}‘at%‘%%.l nventi on can

conpr i sehyimidizationgs fallowied By ong erangie wedeEinded Xy S et Te & B NO 1,

e.g., a - AforAhR hPREiRs undr istRbent @5nddionk RYMENT
encodi ngfsgﬁ%?gﬁ%%léggfl y?éeallél??’\f/gl%glgvreti%n of CRFZ-ng. rI§r a%?rria_ntns provi ded

her eilf athe seipticaefi SE 1D rowespotidsae 2 hasurely eccpagugais sl maleerlsi ¢ aci ds or
at |east 4 ont i guous),am no. aci ds... 4. Cd ALPDRIAl ow for
speci fi cAﬁ)'}%egigl ie%la?i?:n fll}fl g(}?gﬁ%ngsgg%?c &i(gﬁ%%@%?egérgtoicdggﬂgr for specific

r ecogni t inoleclé haingepidciytide seqténee hasecas inamiure (agi asodes esptd preiginy). and are
at nost sone portion |less than a. full.length 2 r ..may be
derived fro aﬁeﬁoea ﬁﬂgﬁ‘ﬁg’ﬁgt’ ?)8‘?(‘11?1%?101‘10?6%&3%0 @?gﬁ%qiﬁ%bgrtggghﬁﬁgagci d
sequence,@f moleile ComPMingtaé hivdkstidasequende dSED He NO: b eqnfengoests,analagiano aci d
sequences formed fromthe nat.ive compounds either .8i({§$t Il?;.or.nby

modi B9 cafieritives tsaof updercoREipRS A TORCTatR STNGREY AY REOHAY- & OBV € equences or

20 am no.agiHk &f%&%ﬁ%‘ees%ﬁﬁggﬁéy Vi8izaionlchhthfidns QreHyBiilliastionan 6RESCNEX i dent i cal
to, the native conpound but differs fromit in respect ogsgrtain
conponenDsnksrdt's pejutiqng QiSRS PR aArdd ]d)@gng{g&,denatured salmon sperm DNA at 55°C,

followed by one or more washes in 1X SSC, 0.1% SDS at 37°C. Other conditions of

moderate stringency that may be used are well known in the art. See, e.g., Ausubel et al.
25  (eds.), 1993, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, NY, and
Kriegler, 1990, GENE TRANSFER AND EXPRESSION, A LABORATORY MANUAL, Stockton Press,
NY.
Tn a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule
comprising the nucleotide sequence of SEQ ID NO:1, or fragments, analogs or derivatives
30 thereof, under conditions of low stringency, is provided. A non-limiting example of low
stringency hybridization conditions are hybridization in 35% formamide, 5X SSC, 50 mM

Tris-HCI (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml
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be synthetic or froma different evolutionary origin and may have a simlar
or opposite netabolic activity conpared to wild type. Derivatives and

anal ogs nwp iBe4@ws | | ength or other than full length, if tPa/ter/sesasi ve.

25 or analog contains a nodified nucleic acid or amno acid, as described
bel ow. Derivatives or anal ogs of the nucleic acids or proteins of the

i nvent i oBenatutddsaienonBpérmEDNAN DA% ((Witiol)eldxtram, suifele ac40°Esfollowpd bysinagr r egi ons

| nvent | oo TR R BSSSEmpoaMant-HC Byt 1. P MBS b Se R smBhdTeoe Sove
95% 98%DiRf cRURIBnI olv AR iHabiicy thathdali béuded afeddlbhowdanthetayt (@f., 80- 99% over a

nucl eic acid or 30 am ngo aci d _seguence of identjcal size. or en _conpar ed
to an al PEplexpdderfuessceeqies huhridipation- Sef: e-§n r?é’ﬁ‘fbei @%d@sbkﬁ%& %{g}ﬁﬁ]ﬂl er

honol 9gyP?(51%6]?s_rﬂ\Im%Uiﬂz BIREOEH, UohrOWil @ $nE MO Ahd LrieflbC I ocGRG d i S
capabl e of hybridizing to the conpl enent of a sequence_encoding the 53 WO
03/ 04034 BRACFERISIPESERBIBON, o bARPRMNTOROMANUN. Htaskies FugssidY Y s¥hilp ﬁ'(},jg nt,
noder at elyy.. i n 1o [ or@dhtions. See e.g. Ausubel, et

al ., CUR ﬁ?’%ﬁ%ﬁ‘@%@%ﬁ%ﬁ% B{S@%‘Q John Wley & Sons, New York,
NY, 1993, and bel ow. An exenplary programis the Gap program (W sconsin
SequenceCAnaI Si s Pta1ckage, Version 8 for UNI X, Cenetics Conmputer G oup,

Uni ver si L§’n3§—véér CLHPEBar k, Madi son, W) using the default settings, which
uses 1ohe al gohiatififivefo Makirhlly-o@aainYéall@ic varants shthe GRB2-13 bduence tH:08by 2:
482-489, whi.ch is incorpor g(g herei,ﬁ b r ef eren%etrf}hn its entirety). A

" horol og&H¥ i the PepHatias; eégii Heigan vy f“‘ﬁ’ﬁﬁ%ﬂpbeét%fst At ?°sequence, " or
vari at i ofgroliited 8P foutdtish &lto e nSEIBHIRI eaBeB R SEQEDINGY, Mérdby atat agy at the
nucl eotide level or 10 amno acid |evel as discussed above.  Honol ogous

nucl eot i geangwsdu B cayoeiribirauaKe gkihe padd s b PHICIFOFMOS A BIHE NS a
CRF2-13 RALNRGPIES of BRI SRRk FoPERIRS Bcltdlide itsli@lisledtingdyies of the
same organismas a'result of, Tor exanple, alternative splicing of RNA

Al t edhat emizbygidisstiprtions adnotbessenieb dminomgiddesiduss e begasedn the sequpreepr esent

i nvention oWs. nu "de.se 885, il ' g&guences
encodi ng 01fr %Er(51 mg %3 ngl}g g%%%dp g“g’t“?"a“g mgr?&g%el (g: ?géss H%tg rq{earg%nﬁ)gtﬁltﬁgdmn S,

i ncl udi nehe Wildttyprodeqhénne bEOREFZ 13 rvetiet] aferingtiie biolegicabactivityy othenges ane. g. , nouse,
rat, rabhit, .dpg,.cat.cow, horse .ot her. ar.gani erI

nucl eot | d"é“éél«g%ug <AClh rg%d?eﬁﬁfeﬂafé?ﬁgﬂ?l&g lgalnag{“q%i' rﬁ% frrg)ﬁuggg ’ ngl? 8‘%@ ly

occur r i NgesalubsethitGrev@katddumsong AROCRAZ B protsnsaff thehpresenidhemtioferesequences set
forth herein. A honol,‘gd)lgé)rgls nucl ?ti de st%guence does not, however, include
t he. Rlcl 8BicEs e hepRH er’GEPFWg’ HOALHAUORF2- 13 20 protein. Honol ogous

nucl ei ¢ aci d SRANGAGHS: bifthed Mdentioh p&RIRUS h&ildic agd thokeBluesteding ORF2-1Bncode

conservative am no acid substitutions (see belo in SEQ I D NOSZ as wel |
as a proteins that contain changes in amino acid residues that are not essential for activity. Such

CRF2-13 proteins differ in amino acid sequence from SEQ ID NO:2, yet retain biological
activity. In one embodiment, the isolated nucleic acid molecule comprises a nucleotide

25  sequence encoding a protein, wherein the protein comprises an amino acid sequence at least
about 75% homologous to the amino acid sequence of SEQ ID NO:2. Preferably, the protein
encoded by the nucleic acid is at least about 80% homologous to SEQ ID NO:2, more
preferably at least about 90%, 95%, 98%, and most preferably at least about 99%
homologous to SEQ ID NO:2.

30 An isolated nucleic acid molecule encoding a CRF2-13 protein homologous to the

protein of SEQ ID NO:2 can be created by introducing one or more nucleotide substitutions,
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pol ypepti de having CRF2-13 activity. Biological activities of the CRF2-13
proteins are described below A honol ogous am no aci d sequence does not
encode t hwoawioms4mci d sequence of a human CRF2-13 pol ypepCirdso2/281d he

nucl eoti de sequence determned fromthe cloning of the human CRF2-13 gene
allows for the generation of probes and priners designed for use in

i dent i f yidagioAdel deletichOifiotBe micRbAdels3qurnomdfSRGED NO: 1o sivdbrthat ebd ormypes, e. g.
fromother tissues, as well . as 2-13 h | ogues,. from.of her. mmmmal s. The
pr obe/ pranHRq agid été"i‘lP?nsc%ﬂﬁlﬁ}qn%rggE“g%? ’é’ﬁfg?%ﬁ?ﬁo %’ﬁl"‘?“fold%%pr%tfningonucl eoti de.
The ol i gonuchgabidh chy it GabditeCiaidkd SiRfeotldd Rfhdide 6f SEQID Botie 30 sequence
that hybridizes under stringent conditions to at |east about 12, 25, 50,

100, 150tandagdechpimges, 9ob as ghoditseicd putageness Al BoRIRAHGIBIEENSE: st r and

nucl epti i %ﬁfﬂg id AfsMBAS4Q4034 5 BEHE WoRZA&RAd6 NO 1; or an
anti ?ﬁenlggfegat%%g %Jgtlfweeotl degeée useuncé) of SEQ ID NO. 1, g;r_ of a naturally
oCCur ri ngpnrastential aofinSEQ! 1eBIdMNG Al'corBeryhiies aninearidspbsiBLn ime aRrbich 3

nucl eoti de_sequence.can be t d reb SR Sl HERRM.C sequences
encodi ngtg‘f ﬁ‘Bmga?f?@ r?)srlg eol%epgge(s)dﬁ‘gthpr oaglg]itloﬁegcfld Iie%lﬁvarl E)d&% B enbodi nents, the
probe f UFdnfiRés sTamiid Bibreddiea hedingeinilp sidetchaihelhve hegnadefinedain ghe artt he | abel

rou can be a . radiojsotope,. a.fluarescent co und, . A or an

gnzyﬁe c -eﬁ%gaffﬂyc?s T %?Cg?féis Wd%’af}%“ai ghcin résge‘n'?%eslir?l? ’ %@ 9151821?5 égﬁg)s’ti c test

kit f@r icleatité viang (6.8, hépasic atitl sGutemishicidl unchiasgdpobs sidect@RFR=43 pr ot ei n,

such as by neasuring a |evel of a CRE2-13-encodi ng, nucleic. i.d in a

sanpl e o#ly¢iad |agparagiiey slu@picetdng .ﬂbr?‘?mlﬁfefyé‘(‘:sfrfen@ysﬁé-nf%pwe ?Iga&} s or

determ “d'e%}!t@,.aia%ﬁé@@élilﬁ@!le&i&,eﬂ&eﬁ&neﬁ%ﬁnel§h@9ﬁﬁnﬁﬁ§maﬁﬁﬁinemy@topnb@,r del et ed.
' y

A "pol ypeptide having a biol ogica active portion of, CRF2-13 " refers to
pol ypept betrebransitei side ichiinsyewi tireqping; alipgisolgygie)and appupatic WP F1ADS (@&nt i cal t o,
an acti vty of i ' Ofistidife) PTR&E R pretifdie@Bbh&bbntikiNGlidéicRy mat ur e
forns, aeg ér%glgéﬁlr%el H@hﬁﬁg%kﬁ?e&fﬂgr Bi ol og’;i' ggl_ assay, vr\llith or without dose
depehfieneyidudinCRE21% isrepldocdrvddimetheramduiicidjresidusiron s sage &ids FRpitct i ve

ti of .CRE2-13." b . l.at i i ID NO
O hat " cEe sy AR Rin? R EER A, M G| DitpBoRRLd Bl wiohs2
( bi ol ogi gpbr et dfMiORFS13 ofditigsequeRfe? sukB apbpsatiragorameiagiasss; piskiie bel ow) ,

expressing the encoded portion o -13 .protein ; nmbi nant
expr essi BRULART PRiaRts Fan, Cée'fg?éj&g]i Mge béf’i?%lgali gIVEY tc{ﬁ%lgg%rgg%ne%%gorti on of
CRF2- 13 yeri@hotRAGNPbIR Wil Mitb&ieds 6CSEY D NomEt ervodatipmginccabbol ogi cal |y
active 20 portion of CRF2-13 can optionally i n&l ude.a c(ﬁi%kl e- bi ndi ng
domai?f. epressest ey aeaoBwinaBtechnglogy kogman thejarf and e A Mg drotgn g0

bi ol ogi cgl fNerfildave portion of CRF2-13 includes one or nore regions.

In one embodiment, a mutant CRF2-13 protein can be assayed for (1) the ability to
form protein:protein interactions with other CRF2-13 proteins, other cell-surface proteins, or
biologically active portions thereof, (2) complex formation between a mutant CRF2-13

25  protein and a CRF2-13 receptor; (3) the ability of a mutant CRF2-13 protein to bind to an
intracellular target protein or biologically active portion thereof; (e.g., avidin proteins); (4)
the ability to bind CRF2-13 protein; or (5) the ability to specifically bind an anti-CRF2-13
protein antibody.

30 Antisense CRF2-13 Nucleic Acids
Another aspect of the invention pertains to isolated antisense nucleic acid molecules

that are hybridizable to or complementary to the nucleic acid molecule comprising the
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Pol ynor phi sms in CRF2-13 associ ated sequences 25 The invention al so

provi des pol ynorphic fornms of CRF2-13 nucleic acid sequences as well as
met hods oWodewests ng pol ynor phi ¢ sequences in CRF2- 13 seqRemase2/Idies

pol ynor phic fornms include genom ¢ sequences corresponding to exons and/ or
introns associated with CRF2-13. The pol ynor phi sns can be provided on
vari ous ingéledide sequBicd-of SEQMDAV@il¢ oaftigieentsFaralogx anderieativiel éheppof. yAror phi sm can

be provided. on an jsol ated pol ynuc] eofi de 30 prising at | eagst 10

Cont | guoUSIERIEY SBeleiasidomgiess a@ﬂﬁf@f@ﬁﬁﬁ%ﬂ%ﬁ%%ﬁ%ﬁ%&%& fe
Sequence%uéié’i@‘dﬁdbﬁboﬁﬁ@'agg@teinﬁé. SEdaafldnetayy totthecoaalgysiiddiiasm can be provi ded
on an 55 WD 03/040345 PCT/ US02/ 36316 i sol ated Sol ynucl eoti de _conpri si ng at

| east 10 daide-gnierbeP A nopegulerr cenpleneary fo/w) PRYA ST@FhAPiSREIcor s of the
pol ymar phi¢. S SAHERCER RO fnglga_lﬁ%kla?e oviEclgH thRARlS a s%guénéé’l ated CRF2-13

pol ynmor phi'c sequence can i nclude from nucleotide” 30957 to nucl eotide 30967
of SEQ | Domgledentpyde adeast atpat 14381 0i K19, ZB0B 500 gucigotides or@n entjrp CRE24 3second

exanpl e, i t F2- I: | le. at | east 10
cont | guodeli R abT s potin PR, AFRIRRGE: GBBuhERMIERST of °SE0 i
NO 3, prhombldey dedinativesomidtandogs3H6 SRR 3" pidtedrof SBQ I NO2x dr antisemsd  exanpl es,
the isolated CRE2-13. nucl eic i eqgyence .i ncl ude t 10 conti guous
ol eot i dugee Ao seneBAE GRS SHEE RS et ) sBRP LD Koy s

wher €ion PA&Gtibhal p¥idkd. is "A' or "G'; at least 10 10 contiguous nucl eotides
from nucl eotide 28442 to 28452 of SEQ | D NO g wherein position 28448 is
"Coor T aldineieBbafinsRt A ptisensh gidliigacidmo BWIQES%U%F%&CF@H’[& de

CONri Si RgyigH" of{h%%éainégmﬁﬁrbtfwh@ébﬁd@gbgh&fé& eAlR8ink lCRP2OC | PR thrite cOdted to 9431
of SEQ ID NO 3, wherern_ position 9426 of the polynucleotide is "A" or "G,
or an i sabsenedelpis |ty Fgaesien pidhe pusipptideseqigncegompeisige cadeng Bl gifous

nucl eot i ! : Jydes t : . MReLei n 15

posi ti onqggsiglt&g@ t Hehgg‘%l?/gﬁédlﬁgsgﬁ@'igagleﬁ)gégréggél%@g{&m%ﬁat i _veFJ ,an

i sol aSed comFporid tpSEQADNBRS Ineanetbercmbediment bk aalésehseamrleigeid awidcdle 32954 to
nucl eoti de 964. of . r QY| ks, "C' or
"A'. A tgsr Ehngl ?ng%'ioya, n?ﬁcg dlﬁlglrgg%lféﬁf}% nggl&g%g%ggﬁlpﬁqﬁdc %g%u%{r%g%%ﬁg%?eoti de
31262 t o CRFR2B2 Tie tShf)oRcddiMgABgiopirefeisded’ anH 8t segaemicesi vanct3f1:8 Greicedihg" or

"T"; or nucleotides 30955 to 20 .20965 of SEQ LD NO 22, provided that
nucl eot i d‘égl%‘b@%t(?“i Rot. ?“S?‘H?& Inga.amig acr‘l%éf‘ee’o ?Ogg}serrﬁé\gﬁ% ?r@ Sgbr%?qa&?é] SEQ I D
NO 22, preaéded that nucl eotide 29048 is "C' or "T"; or nucleotides 28748

to 28758 of SEQ ID NO 22, provided that nugleotide 28753 is "G, _qr "A"; or
nucl &% i des 29878 #%@%@E%SC@E@?S@%@“@M&HE@B@ rein (a8t SERRe 23830

is "G OoNOA, antlsBns@deEibicQBRAL oD ARENRA L be deSighd ABHRB kCthBHAsRIfC aci d
i ncludes at least 15, 20, 25, . o
Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be

complementary to the entire coding region of CRF2-13 mRNA, but more preferably is an
oligonucleotide that is antisense to only a portion of the coding or noncoding region of

25 CRF2-13 mRNA. For example, the antisense oligonucleotide can be complementary to the
region surrounding the translation start site of CRF2-13 mRNA. An antisense
oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides
in length. An antisense nucleic acid of the invention can be constructed using chemical
synthesis or enzymatic ligation reactions using procedures known in the art. For example, an

30 antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically synthesized
using naturally occurring nucleotides or variously modified nucleotides designed to increase

the biological stability of the molecules or to increase the physical stability of the duplex
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25 50, 75, 100, 150, 250, 500, 750, or 1000 or nore contiguous nucl eotides
fromSEQ ID NO 3. 1In sone enbodi nents, the pol ynorphic nucl eoti de sequence
is 10-100@0omaokeset i des in |l ength. For exanple, the pol ympcghiso2/sases eot i de
sequence can be 20-750 nucl eoti des, 50-625 nucl eotides, 75-500 nucl eoti des,
100- 250 nucl eotides in length. Individuals carrying pol ynorphic alleles of
t he i nvesinedbetiyn lie Metensd ad satse andldieacidshe g., plospPhvipthiocate dRAfivesranthe
protein |evel stn% a vaﬂdg f t%thiques that are well known in the

art. Strispdige swbstiypedingelaet Fé§t38ﬁ3and detection are described in e.g., EP

730, 663, EP Ekémpits of mo@AMORBOAIS ShdcABE/uskaid/g3heddt6 theaniteREhutls® 7/ 02102.
The present net hods usual | oy pre-characterized, hi sns. That

ly e ol [
i's, the wihibelyd: ﬁgﬂqogdlﬁquogrb%rr@“ﬁélﬂaér‘éﬂ%f’“r_fﬁﬂ’ 9#84%‘%% 1B’(B?”_?l?iﬁ‘ng‘ﬁﬁesent at a
site fhavﬁnﬂﬂee@-‘Q%ert%lgﬁﬂsi?%Bg&dﬂ»d}?ﬁiydr BndM@) kddl, I5idadboRméthy1Emibshehymt i on

al l ows sets of es e deSigned for specific identification of the

known padl-{hirswidiviecS-taberymethylmmgoresthylusecikfihidrguragib betar Dredl apey BHFEsE ui r e
anpl i ficat i on\ef g}% r es. \ifostRN2 BRIiAGEAHRhinghed by
e.g., P&?Sl?elggdio?%?g}?%r g’tlg@%tpﬂg@%cy?rglrep ?lg?rsgl.ﬁ’ _’See gener alnl y PCR
Technol ayyethplailenineg Rasethyignadivp) 3-methyloytesife 5-ibityleyipsine; Neadening, (ed. H. A.
Erlich, Fre n Press NY 92).; -1 AUl to Met hods and
Appl i cat ﬁB’ﬁ@y %?e’?’ﬁ’ﬂ?tgly,\{m&“"%?t%?%m c%(fg‘n%q&c‘g’é%[é’g‘g"?‘l‘e@ %%%gﬁl’ CA, 1990):
Mat t i @ Rka-Blmannd§14uscsing, G'-Metheks citbexymbhyld8fl/ 5-ok@®kyyradickert et al ., PCR
Met hods and lications 1, 17 1991); PCR (e Pherson et al., IRL
Press, OxPgHy tﬁl%@ﬂ&?@?@ﬂ?ﬁ%{‘w’ ,a%gé oBypsetic #Hg@bé’%ﬁ‘i"é"sm used for the
di agnosi seimrf, Qlebdhd)ednibeRemmRNY nRie]-eamiedadE bitbionkhcit, Hahibadyf], such as

t hose priesent in peru?heral bl ood, urine, salliva, buccahgsanples, sur gi cal

speci men3-mefnlusasilopagil-Sparacainacid mefByleses wasl-BoxyASer WG @ty or may be
anpl i fi e%%%ﬁﬁ?%ﬁﬂfﬁ%%iﬁ%‘- Yankifib-YNL3-Garb SXy BHBH) SR QhepBRR a6Sai ki et al .

Sci ence 491 (1988)) or other in vitro anplification nmethods such
as t he | 2.Gasenindparine.r Alernitonlyg themytisenag naeleic peifl (caicee progitsehbielogigalis0- 569

1989)), stran I L hGat i r ; Proc.
Nt - holnd @RIl REREER yBIRR hagBhLR e urclidin flisiiee 00
repl i cat brientafidBR)e., RNA Iynsetibeal fronPBRinvetdiouisleie&gEl ill D§.o08@ gmisp®sy ) | prior to
nmut ation analysis. 20 The.detect.ion o I hi s I !
sequence%‘?enf?é‘)én fe? %&ﬂ‘bﬁ?ﬁlgﬁcé(gogﬁrﬁtereg’ ‘5,“5?1}905%{‘ 39 %}%r H%EF%%OH?WI %gﬁﬁ ?@SPNQM not
limted to, regtantishbomcideagitnsledusof thepoleytimr gbiypivallylatngsistesd thased on
l'1ele- i fi triction-end I | t
1 526, ompech AR GRS G PHIZ Vi B S TRe Aot | de
probes (VAbhACHNAlenBbding MNIRF2-1A\Grélsin Regereby Bbibd-Apldsidnld ti#)proteinnet.udi ng

i mobi | i zed ol i gonucl eoti des %ﬁ?&i ki et al. 25 Proc. Ngtl : Acadéll SCl . USA,
86: 6230- beighibitigdomycripfionpidyiiesiaieni dhe Bybridizationsa pg Ly geftyention

nucleotide complementarity to form a stable duplex, or, for example, in the case of an

antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in
25  the major groove of the double helix. An example of a route of administration of antisense
nucleic acid molecules of the invention includes direct injection at a tissue site.
Alternatively, antisense nucleic acid molecules can be modified to target selected cells and
then administered systemically. For example, for systemic administration, antisense
molecules can be modified such that they specifically bind to receptors or antigens expressed
30  on a selected cell surface, e.g., by linking the antisense nucleic acid molecules to peptides or
antibodies that bind to cell surface receptors or antigens. The antisense nucleic acid

molecules can also be delivered to cells using the vectors described herein. To achieve
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Sout hern Nucl. Acids Res 21:2269-2270 (1993)), allele-specific PCR (Newton
et al. Nucl Acids Res 17:2503-2516 (1989)), m smatch-repair detection
(MRD) (Fawemsam3$4ox Genonme Res 5:474-482 (1995)), bindi mgTafSovsd3s pr ot ei n
(Wagner et al. Nucl Acids Res 23:3944-3948 (1995), denaturing-gradi ent gel
el ectrophoresis (DGGEE) (Fisher and Lerman et 30 al. Proc. Natl. Acad. Sci.
U S A S&fﬂﬁglﬂ-lﬂﬁﬁ&hﬂdr%ﬁde)ltratfbhﬂ@ &ﬂﬁaﬁme&ﬁdleaﬂﬂf ofcrrcosuctSin WMRIBE 040345

PCT/ US02/ 36316 paly hi sm d it 5:874-879
(T083)) inpacandiioagiese inanaafeiesauest sfp sSorpm RSt 3 °5 ance
230: 1242564988 hoe préiBeed. cal (Cotton et al. Proc. Natl. w Sci. U S A
874397- 4401 (198&3)) or enzymatic (Youil et al. Proc. Natl, Acad. Sci.

U S. A 92: 87-I3yey gty ymbqduapsdee aisees RicdsdR it RoleRye offle MYERIOBASEY on

al | el s Mhﬁ 4-692
(1990)), a%@ﬁ%ﬁdc c&ﬁé %E% ys%dg@ %A%‘ %{NI Ki 1oe?clogtlcﬁLiertrl()la s §cn§§

22: 4167 - dduble- (trhﬁ&éﬂ)l)ybnﬂmmﬂ@d:angﬂnmmtaey)RNAanlwlm cqmraryas ﬁm;usﬁadﬁm)nta( Landegr en

et al. ence 241: 1 88 all ele- Ci atLon chain

react i on&f’L aﬁﬁgt g]: t%‘%ﬁé(t}‘f‘uqu%&éﬁ: hgéﬁ%‘lﬁ'l ’ds }59 193 (1991)),
gap- LCR 662513663:Y)a)’31e&1ht1§4nse Mdelc aéﬁhﬁ’cﬂedﬂ&&aﬂ@ls@?&nﬁ&% a( 1995)) , radi oactive
and/ or fluorescent DNA 10 sequenci Bgﬂum ng standard q%gocedures wel | known

in the a?to-mshyirieprdleosde(faqueiceal dPY7) (origic AcddRey 5 (R LAY 52 ., Nucl .

Aci dgo Reghingre ﬁ?{%D"}@@%aﬁ&g%@ﬁhouewbﬁmsﬁF@ésLenl‘ilgl 327400fls Res. 24:983-984
(1996)). CRF2-13 Variants 15 The invention further enconpasses nucleic acid
mol ecul es t haSucHinfiqdéficatipnsrinaude. byrviayl fapnliaitias qreapde sodifisdhases a8EQ |1 D NO 1
due 10t RErdeasaLRRY sflar BRSHRRNEHONGAUEmoailiESLadivEl Ll CTiREL IS thus encode
t he sane prot el If enco ]I?y e nucl eotide sequence shown
in SEQ Iﬁioﬂfﬁcauoneag: carrtel@upa le}ﬂ@lpparde eohanSE@eICEerN@lztabllhty efiilet hedified

enbodi rrent ol.at ed. nuc a cuI e of t S a

nucl eot i Ellé %“éﬂﬁlj g‘%ﬁtqg?yc%%}'ebﬁdls%&;fﬁrg eV anusense'?)"?ndm@ gqtg& gl dgglquence
showns i nthSEQedtd aNflichtionsinadabjéct.on to the human CRF2 13 nucl eoti de sequence
shown in SEQID NGO 1, it wll be appreciated by those skilled in the art

t hat DNA sequence pol ynorphisns that lead to changes in the amno acid

sequencegRIR2-BRRIokPmEPINERN A imolétiefi N a popul ation (e.g., the human
popul ation). Such genetic polymorphismin the CRF2-13 gene may exist anong

25 i ndi vi dual B stiflaRetAersmbogiment ?Ibﬁl“é‘?}*ée el agid of the fovertiop 1ISAH50VPen . As

used her Qifyyh&rd Efdlftic ngg%lecﬁﬁgwuﬁ%&maéa%uﬁ%at abeedaBibld ¢ nuclei c acid
nol ecul es corrprl sing an open readin frane encodin CRF2-13 protein,

pr ef 80 abtlpavingmsingleisasndeRreleiGagyl, uchi a3 2 nERNA, QA ey l'anF ®lic variations
can typi cabl¥mb Gy sleibd) Trus RSARNES, hdhrhOfiedUoshds (GsSfAMENCE Of the
Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to catalytically cleave
CRF2-13 mRNA transcripts to thereby inhibit translation of CRF2-13 mRNA. A ribozyme

having specificity for a CRF2-13 -encoding nucleic acid can be designed based upon the

25  nucleotide sequence of a CRF2-13 DNA disclosed herein (i.e., SEQ ID NO:1). For example,
a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide
sequence of the active site is complementary to the nucleotide sequence to be cleaved in a
CRF2-13 -encoding mRNA. See, e.g., Cech ez al. U.S. Pat. No. 4,987,071; and Cech et al.
U.S. Pat. No. 5,116,742. Alternatively, CRF2-13 mRNA can be used to select a catalytic

30 RNA having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel
et al.,(1993) Science 261:1411-1418.
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CRF2- 13 gene. Any and all such nucleotide variations and resulting am no
acid 30 polynorphisns in CRF2-13 that are the result of natural allelic
vari ati orwervd/osisat do not alter the functional activity @eCTTRP23B36 ar e
intended to be within the scope of the invention. 58 WD 03/040345

PCT/ USO02/ 36316 Mbdreover, nucleic acid nol ecul es encodi ng CRF2-13 proteins
from ot her sﬁMvelgrﬂREquﬁs gtreaixpiessicer can be odhédted tetasgetinemteotifeat di ffers

fromthe human sequen SEQ | NO.lar tob in the scope
of the iYHERETSSI™ %ﬂ@“@fycto r%ﬁﬁ?@éﬁlﬁop%%gkgggggﬁg hthe rzlalt3 ural allelic
var : ant zpramdteh&mrceghme@fto e tife Relll aliAGesahat bleser trh:ﬁmﬁmdnmﬁ tlean be

i solate

based on their honmol ogy to the hu 2-13 ucI i c_acids
di scl osedRRel 2ighng &y taget cpits- iﬁ?ﬁﬁweﬁﬁwﬁde‘&fr @%}’%’Fﬂﬁ”{ -%as a
hybrisli z&gol QN HRIAO. @ o2 E1997)H NIV, Ir0A &lBSYH 2960: 27Y38F rfdi Matet 992)@335mmwes under
stringent hgbrl di zation conditions. For exanple, a soluble human CRF2-13
cDNA canl4807-$3l at ed based on its hom)l ogy to human menbrane-bound
CRF2-13. Lik il-blmé b33 130 $ONAGERA 2B ke | SOl at ed
based on Its%ﬁ‘vi@@g%ﬁ%ﬁ%@tp% uman E2§B13 . Accor dll ngal ,el neanot her
enbodi membietyasngasmbiatysst phesgphm baChbwn& ttmmpmm, e gofhetstability, hylsitidation.ios at | east
6 nucl eot dj to the
nucl ei ¢ Sé’i‘ijbg‘st?‘rﬁ?g‘g Ogecglgnp(r)ﬁ <ih n e éﬁéox gcgesi)féaggﬁdeg%%oglggf lhgﬁ%ﬂ%f) NO 1.
| n armot haids cairbe diodiied to geheaﬂ@tpe;it&iemueienbdclﬂs(sa& szmpstalﬂ(l)%@%;aoﬁ@MedOO 250,

500 7 tid 15 th. 1, th | at ed
nucl (Ca)ir c g}é)‘i Xr#o%é :ﬁszlg hr‘l’fe}lfé ﬂ?"’ﬁ%ﬁ‘ﬁ? P%Pﬁ‘laﬁ ?18?‘[2%35 or p%h{re &R tg?‘ﬁcllgl?e; gn As

used her giidmirhio€ elgsMNA Myiaick,dh ifﬁ&hlﬂl&d&bxﬁiﬂobd’mﬁﬁha&%ddbbnm $épldcsd by nt ended
to describe conditions for hybrl di.zati on. and washi n? unq%yt;r whi ch. nucl eoti de
sequencedPwidapsaiide tagkhonp sl Blydhe faup natsrahnus{eqasses Fp Tty The ! hybri di zed

to each QfREdne oF'PRIAL AGSHekh siown t6 HEdWE it spelhyBRGOMN & HIRAZmd RN Ot ei ns

derived from species other 20 than hunman) of other related sequences
(e. gl5 pendat egditioonef lbw ietic siepgth Bye syathesipptiRNABgumers ¢ands Petformsdency

hybridi zagi ggosri'ant\ﬁ‘ﬁttd{}oﬁ%ﬁ% %u&@gy}lth%aﬁglfot&cbﬁ fapaéskﬁ&ullﬁﬁyﬁg@m g9ggsence as a

probe usin art nucl ei ¢’ aci d hybridi zati on
and cl ona‘m:ge, Pasryv3Ecefh er i (9969 HHA[SIQBalsﬂéW-é?frl ngent hybridi zation

condi ti ons" lﬁi‘g ﬁ('?ﬁ?%:/ di tbe%gsdm era eué‘l\c’%%r& ngsrtﬁlggphcgﬁc%nqeﬁono 25 ot her

ol i gonucl eot i ar e enc

sequencesxanpld, PN@&BEn Bémiddl hs amti&n@&’ @ asegane lagaﬁslfepsequham-smmﬂicmddtlab@l
different_in different circunstances, Lon uences. brldlze

spect? i cf §%° S’fpr??ﬁlﬁﬂg?’ et%ﬁﬁ‘ﬁﬁ“@lgﬁ’ia@%m?ﬂ or 8??0 A SLBHEELE General |y,

st ri ngenfephi@iidh! PRAS oPCRFS€3 @64 ASb bedusb& A anltheDhall v singleciase galre t her mal
mel ting p0| nt (T.) for the_specific_sequence at a_defined ionic strength

and pH. MY REONSH ALRNRY e-8npRAaGFed PLR Stmping ?%Hﬁ‘flﬂﬁ?sglcélf’}‘ IS pH and
nucl ei ¢ gak e BEERDiRkibPRith other enzymes, e.g., S1 nucleases (Hyrup B. (1996) above);

or as probes or primers for DNA sequence and hybridization (Hyrup et al. (1996), above;
25  Perry-O'Keefe (1996), above).

In another embodiment, PNAs of CRF2-13 can be modified, e.g., to enhance their
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug
delivery known in the art. For example, PNA-DNA chimeras of CRF2-13 can be generated

30 that may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA
recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion

while the PNA portion would provide high binding affinity and specificity. PNA-DNA
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30 at which 50% of the probes conplenentary to the target sequence
hybri di ze to the target sequence at equilibrium Since the target
sequenceswerog/ogner al | y present at excess, at Tm  50% of PChaISpr/ad3es ar e
occupied at equilibrium Typically, stringent conditions will be those 59
WD 03/ 040345 PCT/ US02/ 36316 in which the salt concentration is |ess than
about 1. ﬂumtmmcﬁmhmhnheﬂ usingflinkerk bﬁapqobmnihteﬂe@ﬂlstsde&edinlt&rsmdf base stackifgmr ot her

salts) at pH to 8.3 anpd t eratu i t u 30C for
Shor . pr BisREr OFRmep g it misitsFL B Sitiefoh avttn 4880 BRI, 1) < a
| east ab@uﬁheﬁﬁ’@flf’NA-DNAI@ﬁﬁfera@b&iﬂ%perfbfmmsﬁe@ﬂﬁedlh Hyeupueber) bbalesand St ri ngent
condi tions may al so be achieved mn%?S 5 the addition aof destabilizing

T

agents, Eige g HsPYD st 4rdds Reg 24ty PrfrerBlss? BNe RHBGA Y% t hose skill ed

in the ag ﬂﬁﬁ%@&fh&ﬁdf BA ulih t%&i%ﬁﬁl% pidhg Akd Bl OLOGY,
John VVI@@ & Sons, ﬂ% u]'gs 6. Pre]PeranyL e conditions

are suchmpdigied g@dﬁ@eﬁee@al@as,q&aﬁsﬂ-a@g\%yte@%anvwé -dpog- thy%i;ee 90% 95% 98%
or 99% h I ch 10
ot her . ACTSPREERIL Baf BE e beblonl UPPIRR il oADK (B L BBOP ) 1
hybri di zdudldmdliesaﬂrﬁﬁja 88)seHNA ohéragrs ewripmicoipied BX sEB@iseBGnpVILTT i s- HC (pH

7.5), 1 MM EDTA,.0.02% PVP, .0. 02%.Fi.coll [ m
denat ur ef® g%ﬂe méeﬁlé:rnrir(?lﬁ'ﬁﬁ Wal&‘ éé?\l Aﬁ?igrélemﬁ?% ﬁf ‘g? ?A%rhe?lpg:l?l ggmed by one
or no e pashedovd). Alterkatbely, climeidmBBAuled caﬁﬂ)éﬁsyn@hﬁsme&wiﬂaa 8N ctgmient aci d

he. scquiice BRASEETFS Ny PIet “%@éﬁ%iﬁwépﬁﬁ%?{ééﬁw&&i@ ey nucl o1 ¢

acid nolecule. As used herein, "natural l y-occurring"” nucleic acid

nol ecul e refers to an RNA or DNA nol ecul e having a nucl eoti de sequence
that occurs in nature (e.g., encodes a natural protein). In a second

enbodi nent, a nucleic acid sequence that is hybridizable to the nucleic
acid nol ecul e conprising the nucl eotide sequence of SEQ ID NO 1, or
fragments, analogs or 20 derivatives thereof, under conditions of noderate
stringency is provided. A non-limting exanple of noderate stringency
hybri di zation conditions are hybridization in 6X SSC, 5X Denhardt's
solution, 0.5% SDS and 100 ng/m denatured sal non sperm DNA at 55C,

foll owed by one or nore washes in 1X SSC, 0.1% SDS at 37C. O her conditions
of noderate stringency that may be used are well known in the art. See,
e.g., Ausubel et al. 25 (eds.), 1993, CURRENT PROTOCOLS | N MOLECULAR

Bl OLOGY, John Wley & Sons, NY, and Kriegler, 1990, GENE TRANSFER AND
EXPRESSI ON, A LABORATORY MANUAL, Stockton Press, NY. In a third

enbodi ment, a nucleic acid that is hybridizable to the nucleic acid

nol ecul e conprising the nucl eoti de sequence of SEQ ID NO 1, or fragnents,
anal ogs or derivatives
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30 thereof, under conditions of |ow stringency, is provided. A non-limting
exanpl e of |ow stringency hybridization conditions are hybridization in 35%
f ormam dewO3X088¢ 50 nM Tris-HO (pH 7.5), 5 mM EDTA, O0PO226SPYB{310. 02%
Ficoll, 0.2% BSA, 100 ng/m 60 WO 03/040345 PCT/ US02/ 36316 denat ured

sal nron sperm DNA, 10% (wt/vol) dextran sulfate at 40C, foll owed by one or
nmor e washes inotRof efb&limads,ihd digbsudictifiohay indlude therppeifad gwnps el 9 SDS at

50C. Oher conditions of |ow stringency that ma e.luse Il known in
Phe ar {9 BoRGISS (e K RO RO oA ePORE Gt ot o REUSRE uREorl S, 100G
Ausubel agbsdthe cdlBHSmBrane k833, g ARRENF ¢bul PRIFOLKA:SVEAN AVl BEUARA.BI OLOGY, John
Wley & Sons, NY, and Kriegler, 1990, GENE_ T FER SSION, A

L ABORAT SRS MrRRIKE Lermpite #abn 1987 ec: gtk ASF;WF G @%652 ﬁ%ﬁ?‘?ﬁ%ﬁ%}é‘ "%Proc Nat|
Acad 5 SCiyadafogBo) of ?I@%ll(féa-%zain Qﬁﬂéﬁ(rséfe%ig.}/ eCTHBlida0RSsNS OW0s/erldity. iTen t o

natural l'y-occurring allelic variants of the CRF2-13 sequence that may

exi st i mddilien, ptipedvaleotisies canthe ngditﬂiqdewﬂahy[brlélaﬁmmmggequir@%ﬁ%geéﬁﬁ%@ﬁ%zt e that

changes can,be . i i ' 2Q¢dede o sgaience of SEQ

DG 0ol TR et 208, L G S of e

encoded 108% 2hd8n. [Reat5e539-548).t Tothis enldf ée phgpnu¢leotide may be eoringaiaditti ty of the

CRF2- 13 protein. For exanpl.e, .nucleoti subst | | - i o 15 am no

acid suﬁg?tg?rdPﬁr’]BWEe’ &6 2R 518’sastgﬁlflfhezli?uong§n%%ge%§}cqS%f%jgggg%eggqgﬂéaﬁg) BEet made in

t he 19e04eAE e hydkidiSEQn!tHud¥Rd deavdye agem; @ssential " amino acid residue is a

residue that can be altered from the wild-type sequence of CRF2-13 w t hout

altering the biological activity, whereas an "essential" amno acid

resi due ¢Rp3.¢8Poliygrpfids bi ol ogical activity. For exanple, amno acid

resi dues that are conserved anong the CRF2-13 %rj%ﬁ]bng%of t he ‘Fr esent

i nvention, areCBB2-b} @aiveenside phihparvsationiipglydes fhe CRIZREHT Bole B8 at i on.

Anot her s@@féﬁ{?éisﬁiov}c%&d SRS NOD. PRIsbAE BRibbRmEME h TR ptlgaébt&@ul es encodi ng
roterns t

CRF2- 13 at contaln changes in am no acid residues that are not
esselit i ahclfides amirtol agidtsyqueBtes B 1-52Rppingacits Gl 3h of TR IR NG % At ¥idici d
sequence,,f{om - A iad 2 ' NG, anfthd Adfds! 47500 oPNE

enbodi t%£t%§gﬁs%&&gﬁﬁﬂ%%?scgégzgOﬁts)?ggglb?c’orrpri sess_ a nucloeoti de 25
sequenceSENINMY Ehefnehtomalsoshenddsn et pr vrigitfompafithe diselosgd (Rd2no aci d

sequence at | eas ahout .75% honol oggus. t N } 38l nce of SEQ
| D NO 2.13|‘~‘i"é‘fP§P‘é‘%’r V,OQFWeOféﬁ%%ﬁnﬁn{Se%@% g{fgbé}sc? (ﬁ’gmr%gg? glg ? glggﬁgildlgs at | east
about 8Q¥uhwbadl ogous to SEQ ID NO 2, nore preferably at |east about 90%
95% 98% and nost preferably at | east about 99% honol ogous to SEQ I D
NO 229 30 An iThabated2nsgoipeptaieiittlndel eminevhithaoy rasglues 10BH% chgngsrdot ei n

h I h o . .
o Ogoflrjosm tthct): ctorrgsponding residue shown in SEQ ID NO:2 while still encoding a protein that

maintains its CRF2-13 -like activities and physiological functions, or a functional fragment
thereof. In some embodiments, up to 20% or more of the residues may be so changed in the
mutant or variant protein. In some embodiments, the CRF2-13 polypeptide according to the

25  invention is a mature polypeptide.

In general, a CRF2-13 -like variant that preserves CRF2-13 -like function includes
any variant in which residues at a particular position in the sequence have been substituted by
other amino acids, and further include the possibility of inserting an additional residue or
residues between two residues of the parent protein as well as the possibility of deleting one

30 or more residues from the parent sequence. Any amino acid substitution, insertion, or
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protein of SEQ ID NO 2 can be created by introducing one or nore nucl eotide
substitutions, 61 WO 03/040345 PCT/ US02/ 36316 additions or deletions into
t he nucl ewoDidde4seyiuence of SEQ ID NO 1, such that one or PEOrEso2/aasie10 aci d
substitutions, additions or deletions are introduced into the encoded
protein. Miutations can be introduced into the nucl eotide sequence of SEQ I D
NO 1 by defhion desntorheakidivgWesSnveatoh Rfawiritte dicinstuids,nhd eieingonds and

PCR- nedi at ed nut agenesis. 5 Preferably, conservative am no acid

subst i t ROPFREALYE &1l W@OI&QSdﬁﬁ%ed@E’OYFDre predi cted non-essential amno acid

resi dues. A "GRUSSICYSH thd/BvalbA Perdfisdo SRl AR BNprotetnsOffA bidlogibtligh  t he
amno acid residue is replaced with an am no acid resjidue having a simlar
si de chaictive partipns| theseofogr dasiyativess Spgmenss prrkess on Brneleesdhereefa A9 de chai ns
have de ' ' : 1ok j HURTCES.As W th

basi céos iefgg‘qgidaé}ﬁgqug?ptélh?ﬁ?%/ngeintr\sé@%?ﬁ%?%Ie%s Hrﬁ@lslftl%{lﬁg?m% acidic side

chai ns (aatibodiesadpane ¢robodonant, ngtivet G213 eraigins eanbh ssolgted frewl eetls of iisuc hai ns
(e.qg., | ycine, aspar.agi ne | ut am . i h ke i.he,

cystel nelChuREH SPRBHAE rilfs ot SO Bsing fldif prd iR pn LU AR

i sol euci In@noth&inbdeimdgnt ERFL 4B aprotems aregirbdweed byerecdmbyiptnoPhaniechnidues. a- br anched
side chains (e.g., threonine, vali i sol euci ne) and.aromatic side chains
(e.qg., %‘(}]‘?’Béllv O rep1a MF’&’H?SFI’Q?’%(?%%%%% emQr g YWP%@)(’.M%E@&?ZG{B edi ct ed
nonegs endhelicaluififg dedddrdlfepti®@lyStesid t8ciaitfuds. 13 is repl aced with anot her

am no acid residue fromthe sane side chain famly. Aternatively, in

anot her enbod} rewiied npFoEin; o5 Rolegigally active pPeien dsgeof SvabManially B3Pt al | or part

of a CREZnl@: ﬁl%ﬁﬂg)r%ﬁﬂyﬁiﬁ%%ﬁna‘ﬁ&lg BrodndiYors HeWeRbi RBud Bl BBRSHISch @Bd t he
resultant nmutants can be screened for CRF2-13 biological activity to

i dent i f yCRER-3htpsoteinag derived, af subafertially fipe fop dheipicAlProatisalfeedrs of SEQ | D NO
1 the en { X Y. : i echnol ogy
known i n&}%%gC%aSB%}%g%&P%@}asgﬁh%s?zfg gpgtﬁaggggostug?%m%g}ﬁﬂg%%ﬁ%@lg m ned. I n one
enbotii memsteria" metuded préfRERiodSof{FRIF2e]  prein newlzists thy prdtefimis s¢peyatedifzorabi | ity to

: el n. tein i ! wWih of : L s,
ot I bursedd firgteRefts oEF LS ORI OGRS ofrishhinl BRAUAY, pobils
conpl ex démbodihén®hdRhyvwres"sabsuitialty fréeRi2ellBardbatg@riabitie¢ludea pebparat@iisdf 13

t ; the abilit { 2-13 t el i .1
e T ncol CBIEAS eireBapib st hbioont SP6goea Pyt eryE RERI D aResa sl (e g
avi di n plregi@l iShereif 43 a "doiRmahiihg piotei?), Bhdiel plefirabll Bssphat abotx; 2008 of( 5) t he

ability to specifically bind an_anti-CRF2-13 protei nqellﬂ:tieﬁ;)d . .30
Ant i ¥&nsko 2-13 prefeinestig mose prefeorghby Yees thapsahert 1084 ofinge-GRRZe: PO her t ai ns to

| sol at edyithih GRARIEL A BeLGHRHECRFES3 frbidin. 3ifen RIS ERBloReik 0 OF
conpl enentary to the nucleic acid nol ecul e conprising the
or biologically active portion thereof is recombinantly produced, it is also preferably
substantially free of culture medium, i.e., culture medium represents less than about 20%,
more preferably less than about 10%, and most preferably less than about 5% of the volume
25  of the protein preparation.

The language "substantially free of chemical precursors or other chemicals” includes
preparations of CRF2-13 protein in which the protein is separated from chemical precursors
or other chemicals that are involved in the synthesis of the protein. In one embodiment, the
language "substantially free of chemical precursors or other chemicals" includes preparations

30 of CRF2-13 protein having less than about 30% (by dry weight) of chemical precursors or

non-CRF2-13 chemicals, more preferably less than about 20% chemical precursors or

non-CRF2-13 chemicals, still more preferably less than about 10% chemical precursors or
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62 WO 03/040345 PCT/ US02/ 36316 nucl eoti de sequence of SEQ ID NO 1, or
fragnents, anal ogs or derivatives thereof. An "antisense" nucleic acid
conpri seswe moel3edt i de sequence that is conplenentary to ®CTa8S0%86316 nucl ei ¢
acid encoding a protein, e.g., conplenentary to the coding strand of a
doubl e-stranded cDNA nol ecul e or conplementary to an nmRNA sequence. In
speci fi GoRCRIDAB Shemtials] SRANSRL prefet DiyCle@hsh dboUtSOhitiemial pregurenrs eed t hat
conprise a sequence conplenentary to at |east about 10, 25, 50, 100, 250
or 500 now ilde¢hemicalgn entire CRF2-13 coding strand, or to only a
portion ther d SPJ%% BREOHERE fe AERRBiPrising WHIRb 0S
derivatives gn ° 1%?%%18&8?1@0 [ prot ei n of gE I D NO 2, g anti sense
nucl ei caeamsdquen@apmfﬁm@nﬂyatmmoﬂqgoas tgnlcgermdﬁr@mtb@ amiag peid SEUEUROEMSF SEQ | D
NO ddi ti ona rQ se nucleic
hORE 1 ESRY it WM hafificlad feHan
aci d%rml F prate lghf‘?s a\édclg@lea&ﬁs &regﬁo{?\) of the coding strand of a
nucl eot |adﬁ1csaamselﬁmeheﬁnﬁdni|gﬂgimm bfbtems'l' Iy etxerbmatb@fﬂpn@aCtWé@P " refers to
the region o then e sequence conpri sin Bt
transl at(jé?%h péc ¥i ﬁcgggpgsglg Sact&ve poptponts ‘E'Am[%sg ?QQﬁﬁn%h%ﬁf a

ern codi ng region of
human Cﬁgﬁr&%aéévlwmmzdg pmteﬁE@mmldg@my activﬂ pamiot bex CBE24di nent, the
anti sense nucleic acid nolecule _is anLehigr}g gq(ﬁ "noncodi ng 4 %gl on" of
t he codlpmfel@tciﬂla%a BAYREPHdCVRIGH JSar J PERFIEEY e term
" ”Orl@)Od'lﬂ%tﬂ egion"” refers to 5 and 3 sequences whi ch flank the coding
region t are not translated into am no acids also referred to as

5 "and 3' untbinlopiselbuactiveppirdemsof 2 CRFZG Y, erpiginel tE%B‘FWQf yelitA ™Y quences
encodi n %oﬁ?le: Zit Teastd s s 6t BS %vgﬁ&ghﬁec( Sonkhins cSESePoetNGin the CRERHIBSENse nucl ei ¢

aci ds of |nven Ion can esigned according to the rul es of Watson
and Cri qkotems Hﬂmgsteeexmebblsk)gp‘aﬂy amge paitiensa it Whiehherber segionsiof e Prteifiol ecul e

can be SOMLEIEI! Bl el NS EHE GOMAG: LOU A0S S FRZor bRy B, UL ore

preferatf"lr? antisense to only a portion of
t he godlmgctmhalraenﬁaaudﬁgnmgumzen ffte@RF2- 13 MRNA. For exanpl e, the

antisense oli gonucgeo&%‘?ﬁ%&gﬁ]:&?& I rrent ar.y gcc%éeggencgwq §Egr oundi ng

the transl at i/BAR SREG n an ense ol 1 gonucl eoti de
can be, 1HONOEXaNBiEs endd@idients, tht CRFRSL3 faiﬂtenﬁS sub3Qntially horhdlogdis to SEQO

nucl eotides in length. An _antisense nucl ei.c leﬁﬁoqu tdn esnltnl on can be
const r udDRIOPsAnd getaipibe Epetional, agtiniy phth BPrOé‘WN@t PP Fedct i ons usi ng
procedur gging Q&H"E’edu&c% Rfe Bhturdt AllcIRXAABAR, or AihtagEhesiB]} ds Slegesibedinakwilc aci d
(e.g., an antisense oligonucleotide) can be cheni call hesi zed using

nat 2@l Ilgplmcﬁcqorm@mu@ﬁl@(ﬂﬁf gmbodimentgthp 6BER3 rﬁS%meﬂ%ﬂ%’/‘m?H} 8t i des desi gned

to increg S Alddsd dp¥ufsot REndIBoBEH (BSarflio b@di NCr ease the
physi cal® %fpnbéﬁ 42%%8%&&(? % » . d@
sequence of SEQ ID NO:2 and retams the functional activity of the CRF2-13 proteins of

SEQ ID NO:2.

25  Determining homology between two or motre sequence

To determine the percent homology of two amino acid sequences or of two nucleic
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in either of the sequences being compared for optimal alignment between the
sequences). The amino acid residues or nucleotides at corresponding amino acid positions or

30  nucleotide positions are then compared. When a position in the first sequence is occupied by

the same amino acid residue or nucleotide as the corresponding position in the second
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63 WD 03/ 040345 PCT/US02/ 36316 fornmed between the antisense and sense

nucl eic acids, e.g., phosphorothioate derivatives and acridine substituted
nucl eot i dw® oidam3be used. Exanpl es of nodified nucl eoti des PChatSovadsibe used
to generate the antisense nucleic acid include: 5-fluorouracil,
5-bronouracil, 5-chorouracil, 5-iodouracil, hypoxanthine, 5 xanthine,

4- acet y| gyhansk,Mean the f6IBEREYaYd ¥ §tubed that pdsitiona@ k.| as used herein amino acid

5- car boxynet hyl am nonet hyl - 2-t'hi ouri di ne, i

5- car box$ifekir asidi heyreles; | it ecivalent i amreg 3id gdpleicpgilaldePtiiact osyl queosi ne,
i nosi ne, N6- i BRREALEAYH AERIRBhRGombidED tulkyhe daBintifed ab ikt bniasitie, _

2, 2-di net hyl guani ne, 2-net hyl adeni ne, " 2- net hyl guani ne, 3-net hyl cyt osi ne,
5- met hy| bsfwvessi tie ,sequ@nca@leThed@;nologym%yrbyldg@Hwn?%%SH&%@PWW RIREHBHERMA ur aci |,
5- met Hox ] eIV gr-Tol 1Y PP = q i

o et hob R A ad bR AR e s e O QIR R ISEE el

2- met hy| thi Wudeh | ¥Ope oIyl Rde4d-#8, UsinedGTG SARepEweteiWithabe lOving

wybut oxosi ne pseudouraci | ueosi ne, ~ 2 t.hi '
5 ot by SEs s RS P Skcs IO EBRADE, G R b PRERAL B Oamd GAP 1
ur aci | - Sexinsagenaltya€0.d, e tddyngeepion of the atilégobs mcjedceid =qaeices réfeired

5-net hyl - 2-thiouracil,, 3-(3-am no-3-N-2-carb r u i p3)W, and
15 2, 6- diPARPHD tﬁédﬁ%&?ﬁ%ﬂ#&flrwﬁ‘f?fa%% S EERBH nhreh 2 dom, 93805

pr odug edodi, Ar@gbC ith he QI8 REcAlhS pRE 655E DNAVRGIcAEe $hotva ivBEQID &Gwuc| ei ¢ aci d
has been subcloned in an antisense orientation (i.e., Rl\lé\ftranscri bed from
the inserted 'Fhféfr&l seqenes idpatity H@feb*ftoéﬁdﬁﬁf’? g’éﬂ%‘ép tWGrHOB’HP. M9Ffo a target
nucl ei ¢ kﬁla Afic HBE&STe idHRRAT Pl sifibd 6y 1REidhd bakR @vérQl JafiWuRBregioRBECE | ON) .
The anti se sg nucl’eic acid nolecul es of ‘the invention are typically

adni ni st eerepbrisen. Fhe 2ams percentagef sepvaroeadeatity]’ is cglcplated by isompingtRey hybri di ze

W th or i cell fqig[)@ 1sGn, ENA A6 e VBinfedRE2- 13
protein ?%J}?%Ié’r elgliedisﬁ(#lg{ﬁe ex%g@ﬁ%ﬂ&g&ﬂﬁiﬁg&nﬁrot el ﬁfflge: g., eby i nhibiting
t ransgri positoms arveticr the idengdahiuchaic acldhbash (dag.i AliTz &% Gol, erdninghe ¢age efonvent i onal

nucl eoti de,co mentarity to form b | 9 «anpl e, in the
case of & Clel‘ég‘:{l)ﬁ!lsgg%célg By hgﬁ}qéf’ neho & ﬁ%]ﬁté%ur}ugnbg ﬁ%tn‘%%?hﬁ éostl%&'rlﬁ\ﬁ%gﬁm exes,
t hr ough gpRewidbircf natdhédpdsitibnsby the 2&altnnenbaregf @ositims v the odgidrhef cdmpdoisen hel i x.

An exanmple of a routee of adninistration,of ti, se nucleic acid

mol ecul e§-%ofthe FaIGhYER ﬂngﬁm}T}H@maé‘?faﬁ té’é’tlogapi] yé%&lﬂ?fﬁe% NigEG SEE S ¢ e

Al ternat idéﬁdi?f,, TR eiS CRS QartiaC|dBhity a8d WedRIrét Utts @@harhgeristidiof a ed to target

selected cells and then adm nistered system cally. For &%(a}gglé for
d a Eﬁ§

syst 8%i cPeldcOteY swaTeaRc VARE SR BRYMHOBELFEPIE T BE AT h that
they spegj %&r@éﬂt LefubicB Sheh@ry! SERRILRS & 145t BpeicBft idenfisng SREHIBH 9peremel ect ed
cell surface, e.g., by linking the antisense nucl eic acid nol ecules to
pept i des sauencgridentiiodiners usadly ableast 9P persent seqgenicp ideatiyyas epppared 92 ant i gens.
The anti l.el j . ‘ i : el S usin
TGRS e@&&sﬁdg&v%ﬁd é&nﬁ&ﬁé@%ﬁ%ﬁ? B ted ‘%Qrcpx?ca&%f 'p&ﬁﬁ?éjre&ﬁheg s g

the vectors desc rel eve .
calculated by comparing two optimally aligned sequences over that region of comparison,

25  determining the number of positions at which the identical and conservative amino acid
substitutions, as defined above, occur in both sequences to yield the number of matched
positions, dividing the number of matched positions by the total number of positions in the
region of comparison (i.e., the window size), and multiplying the result by 100 to yield the
percentage of positive residues.

30
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64 WO 03/040345 PCT/ US02/ 36316 sufficient intracellular concentrations of
anti sense nol ecul es, vector constructs in which the antisense nucleic acid
nol ecul e wo oploanses] under the control of a strong pol |1 oPCpaiSo2/3d316
pronoter are preferred. In yet another enbodinment, the antisense nucleic
acid nol ecule of the inventionis an 5 (err)-anoneric nucleic acid

nol ecul e Chimerde ambiiusionproteimsei ¢ aci d nol ecul e forns specific

doubl e- st ded hybr.i ds. with. . RNA | i.ch, .y to th
usual (or .- ulis BYerpR BsbG B CRERTE dh e ol T i SRR AT e e
(1987) N@ORFIG 'WhinttsicBeseidSor "f@fohDrolml ompthes AORFEERIR1ypesidei ¢ aci d

nol ecul e can. al sp.conprise a ' -o-methyl ri ponucl eotjde (I noye et al.
(1987) NﬁE?ré‘i‘V(?lyAHikﬁ&oF?e%Onl@F%i% PORROPRC. opn g&?t'f)z'% ipﬂié’Pf’RfdeI\B&%‘?rW_ anal ogue
(1 nous etoRbeptidd BRng dmdBwnd-£did seditice %ﬁ%ﬁ@%g todRP2. 1B dighigatd ons incl ude,
by way of nonlimti ng exanpl e, nodified bases, and nucleic acids whose
sugar phoBPheRE2-bhPriypeRtisle aetersiodi Holypgptisle hanang ypamipe acid yepueece nopdi fi cati ons
are carri : s gFQ@JZ &t ahi.li of the
nmodi fi ed C&gﬁgﬁ%‘i“?tg% ?’gﬁﬁélguchﬂtqiﬁastuqa? ﬁg{%hﬁg%ﬁ%%&&g g(gﬁ or elé aﬂﬂden,’ L’éé

ant i sense poiteid ihatis difédrenit fromahel SRF2r 13 JBoteih endifhetis deriveg fiontthe papresorian a

subj ect . - .o S R | et ik r..enbodi nent, an
ant i sensg%nég%'lt é%%%% g%%;?n % ﬁgg%'r%%ﬁ{{?ﬁgéegﬁgé ?FE%%%/%%Q&W%(%% mes are

cat all9t i coffbdpomdnb elt ut #portivn bf @ CRERXR Ipeasie At txampglyoft ah@RF2vi 2fusimpabl e of 20

cl eavi ng si ngl e- str.anded .nucl.ei c.agj S . , tQ whj. t hey have
e efuheoifs & ogt IR ReRalueife S8 om0 BESHo A T R by B st

(d e; cri bafbmdles arlias ﬁﬁh@f -lfz4ca¢1dan6&5' CRlllzog&lmé (2#18? %ﬁSE@@ WN@23340h8 &n&ﬁlh};h ébnt,caan ) _bg_

used to catalytically cleave, - transcripts to thereby inhibit
transl at .C&%lf% feReD PIPeIR pNPPTiSES 3lgsiRPREIolsiee Iy gty eeitiop O # (RF&3a CRrF2- 13

- encodi Ngrdiik! B fo@6 dnbodiindde aG&I01%e fhsida pRAkiH BOprisBEatdausiiwel eot i de
sequence of a CRF2-13 DNA disclosed herein (i.e., SEQID NGO 1). For
exanpPe, biodogiraly geitve pertions of aleRi b peatein. Withgn thedustpypretein. B tdhst ruct ed in
whi ch theoufin QbR iSRRHENGS ifficald R ARICYS- & beybuROIR] GERIEREp L0 the
nucl eoti de sequénce to be cleaved 1n a CRF2-13 g odi ng nRNA. See, e.g.,
Cech et aB.polypsptideate. fupdy.in-fra8® To €irh othen dlh€moin CRE24l3. polypeBtidean be No.

5,116, 742, i vel F2- 13 | lytic 30
. %usec/i\lottgé Nﬁ%r'xﬁr?usy ng nus of%'\@lfﬁ{hy%&yﬁeﬁﬂ%ge.t o select a catalytic

RNA havi ng a specific ribonuclease actl Vi a ‘pool of RNA nol ecul es.
See, e.g., BaFdrekamglt, ialong eriticddifiBgnt SCIRFAAE MG dn pebleln dobifiRise GOCRYID-0B/ 040345
PCT/ 9302/1%1%%)%@ operably linked to either an extracellular domain of a second protein, i.e., non-
CRF2-13 protein, or to the transmembrane and intracellular domain of a second protein, i.e.,
non-CRF2-13 protein. Such fusion proteins can be further utilized in screening assays for
compounds that modulate CRF2-13 activity (such assays are described in detail below).
In another embodiment, the fusion protein is a GST-CRF2-13 fusion protein in which
25 the CRE2-13 sequences are fused to the C-terminus of the GST (i.e., glutathione
S-transferase) sequences. Such fusion proteins can facilitate the purification of recombinant
CRF2-13.
In another embodiment, the fusion protein is a CRF2-13 -immunoglobulin fusion
protein in which the CRF2-13 sequences comprising one or more domains are fused to
30 sequences derived from a member of the immunoglobulin protein family.
The CFR2-13 fusion proteins (e.g., CRF2-13 -immunoglobulin fusion proteins) of the

invention can be incorporated into pharmaceutical compositions and administered to a
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Alternatively, CRF2-13 gene expression can be inhibited by targeting

nucl eoti de sequences conplenentary to the regulatory region of the CRF2-13
(e.g., theo@R®M313 pronoter and/ or enhancers) to formtriPpgrashebddeal
structures that prevent transcription of the CRF2-13 gene in target cells.
See generally, Helene. (1991) Anticancer Drug Des. 6: 5 569-84; Helene. et
al . (19980 f0 inhfNitor a@ﬁﬁgrt amfiterad®®f béthredba celRbrfAdahedeplol Aa)s lﬁlamﬁs S ays 14:
807-15. 1 various enb dinents, the nucleic acids of CRF2-13 c

nodi f i edllds cctuhbocmwhem 13 binding g apd ieposng awlaplp Sepnderthp Zermioh ?KE

i nmprove, i 0 d he

nol ecul e. q'l‘%ed Scs‘t%ﬁ%?lg% h%\'(ladoxyetraﬂ;1 s’}geaq’p %215 )aQ)eblﬁ(g{é%%ot%%H%%‘ngﬁe nucl ei ¢ 10
aci ds cablodkinginabilityee timi tgeimeretiirecepioptanigoniaing e neutadlizing) (3 ewowyingp et al .
(1996) Bi por her tide
nucl ef ¢ %4 e&ﬁ“ﬁ?&&é et ?rg?lgere %R uué#l%ggeg mﬁl:gﬂrr?ig)t Q&J]Iﬁﬁgﬁn Slgl%ﬁ) nimcs,

i N wWhi chigrdih@ucenoay¢ado0 8 easpititind atith clihe latiigael orsmothq:rl(adédldti?cﬂltatllgﬁ@tjdopept i de
backbone and only th nucl eo r et ai. ned. The neut r al

t |
backboneacé‘f’lwwlllﬁééﬁ’o%gﬁﬁgﬁ uraﬁh%fwaﬁsi‘aé’ﬁq HP OB VB Sati on to DNA

and RNA 1544068k ifigadidnteireefh ORIW rt@plofarfitifs@D@iake lighhe (S Mnfiesiastionf PNA
ol igoners can be perforned wusing standard solid hase ﬁf&;l de synt hesis

pr ot ocol ketweendbd 8 end ar ILi-H0 yageniey avd inferaction gefpen Uy R5°ReEf e et al .
(199¢) PNAS %ﬁtflblhéﬁ 6Pm CRE2 H%b‘f@aﬁl{/cﬁﬁf% 205300 B HeSRE inBrapliGEaReyt i ¢ and

di aghostic applications. For exanple, PNAs can be used as antisense or
ant i genebca@émttlsatﬁmnt of peplifera@vesind dli qf@tlﬁﬁ)‘@lﬂlsézﬂ%%e g2 apger.deiiBlagingr essi on by,

e.g., UC' pi {n'g‘%? ?%ﬁ@gigeﬂur&@ ﬁhﬁﬁnﬁin%ﬁx%&ul%ry dii?}r&%'rst' ng

repllcat can e used, ., I'n the analysis of
single baﬁﬁnmamty, traltpAdrit0ios, anximﬂmmonyy al@rglon Opmtdim%@@hemmecl anpi ng;

as artifici strict nen n_us h ot her
enzynes, Caé?agl? eS| §%°§’ “ &?NE%RF%{? 5‘8%“"@11‘9@@%3‘;#&%0%%be5 or
primgss anéntBhléaxﬁwem@ﬂnﬁmﬂmg@thm phiodae ianth CRFP+10pntitiodids in £ 90B86) fo above; 25
Perry- O Keef e 1996 o] | n .anot her 2 13 can be
nodi f i edP“rG:fY &'éje %"ﬁé‘ief’mn%?sé‘ﬁfs i ﬁgﬂq&’ ng’gqc?lﬁi; g‘?%ﬂ’b@
att achi nﬁxtérhdﬁ@i@@fdikﬁz-@?, WAitheCRRB Pareagr oups to PNA, by the fornatl on of
PNA- DNA chi neras, or t he use of Ilposorres Qr othbt?hrcﬂr ec%ﬂ) %g gf drug
del i very knowh qRﬁztlﬁeCIHm?ﬂc rdusigkpIRisIeR! tisNgaveBipn 649, M/ 3 can be
gener at egecg’rgbﬁlg}fiﬁ)l\ﬂ@%cﬁﬁﬁq% NPor é?cﬁmﬁl@vlgﬂk%ﬁfﬂ%s BédReok the SliffkenPNA and DNA.

a

Such chi nmeras recognition enzynes, e.g., RNase H and DNA
pol yBer apelgpeptide senuencescare ligated toghaDigafrpae nj ageprdapse Wéthtcﬁ‘é"elﬁl‘%alport i an woul d

F|I)>rC'C|)'>/ IU%S 5 Feggxg&%s nedgI e%;ylé)nﬁgt Mulﬂﬂaqdécpcﬁ'%{ag &t lhded ¥R %1@@0%5%1&4 0345

enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as

appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic
ligation. In another embodiment, the fusion gene can be synthesized by conventional

25  techniques including automated DNA synthesizers. Alternatively, PCR amplification of gene
fragments can be carried out using anchor primers that give rise to complementary overhangs
between two consecutive gene fragments that can subsequently be annealed and reamplified
to generate a chimeric gene sequence (see, for example, Ausubel et al. (eds.) CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, 1992). Moreover, many

30 expression vectors are commercially available that already encode a fusion moiety (e.g., a
GST polypeptide). A CRF2-13 -encoding nucleic acid can be cloned into such an expression

vector such that the fusion moiety is linked in-frame to the CRF2-13 protein.
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chimeras can be linked using linkers of appropriate |lengths selected in
ternms of base stacking, nunber of bonds between the nucl eobases, and
orientatiwooBiyup (1996) above). The synthesis of PNA- DNRCThisoms&s6 can be
performed as described in Hyrup (1996) above and Finn et al. (1996) Nucl
Acids Res 24: 3357-63. For exanple, a DNA chain can be 5 synthesized on a
solid support using standard phosphoram dite coupling chem stry, and

nodi fi ed _nucl egsi de .anal ogs, e.g., 5 -(4-nmethoxytrityl)

am no-5' £ d ne phosphoram dite, can be used between the PNA and
the 5° end of ARG Sles B fradmIBVF thethtr2- AL bbtdie Sodln seq@hics A8be PNA
nononers are then coupl ed in a stepw Sse manner to produce a chineric

mol ecul e ugidiip seneBrte Prgiegelgdponulating obCRIF2- BAragmenie fr Sf{rﬁwmz aad sylsequenf (1996)
above ' : [1iaC e 5" DNA
segrre)rslt A\!e:al%\ ofi@é{r%oﬁé@%ﬁé B3 %t%mn e%%}g@%&&éﬁg%m% ‘5% Blg\géo gn%Ed Chem
Lett 5: ZIhgSendddbe gﬁﬂerM@i Bﬁﬁmg450®®r§tﬂa@ﬂr@/m&mdnh0ﬁﬁtw2 BEhrbodi ment s,

t he ollgon cl eoti de cIude oth u tides
(oas, 7 oPUEaRRhers y RS b R0 OigRE NRRE My o et B BT 120,
trans por tper raciedbs dedueuring|the almbhrsameled PR@, renayring ﬂmmm geforreﬂo@lle 1989,

Proc. Nat| ) 86: 6553- 6556; ifr. t . 1987, Proc.
Nat|. Ac éﬁand%%ﬁg—ASgath&% "@?‘EQSW%H}SF RS T .ereg% W%g/pﬁ%it&) or the
bl oodobr Qérﬁbv*il%r sirlg®d stfaB@&1 poBtichs frofEdfoltuddl dupRikeésHy thatmedDBah $0 hdddase, | N

addi tion, onucl eotides can he npdified wiith h bI’IdIZ n triggered
cl eavage a&‘bb&?%% {hsggsulting fragmend Irary into;gn expregtion veg %T@X HHs ’E‘i‘ﬁ‘g‘%d 82958-976) or

i ntercal %&}%rgﬁloﬁgi%fﬁr? can(beSfRriv&t Which &eBdes N1238RinalRRa inRmirtes ﬁm%‘nts &39-549). To
this end he ol i gonucl eoti de may be conjugated to anot nol ecul e, e.g.,

a pepti de’aﬂ@lSWQﬁr¢fth€\RF%ﬂ3tRf¢tg@er ed cross-linking agent, a transport 10

agent, a hybr epti des
AL CRED- 13 ol e s ladds RGIGH 1 B SoRARAY senf pRocoit B gmbRafBa DL |

whoséd5 séhtaﬂnmadeslaymommrmadlonmos&@caﬂbn,l\mdior Sbmemg@Nﬁﬁmf@r genea CRF2- 13
pol ypepti 5. includes. amno acid nce 230 of
SEQ | D N@“’?“g‘ Rvige %%e?e&%e% Pr“ff“%%“h @%“TS %té%gﬁ?rﬁp “ggﬁr%gi“g§ia’ézo of
SEQ I' D N@gewt, llbamw(gematetsbﬁﬁac&ﬁﬁnMnal Biatgtlasiblof CRFIH2 prmmslt Tmmm&t SO

i ncludes a var i form scl.osed tide, or
of any of*{ Egﬁﬁ‘@ﬂl‘? ‘H%n{“ﬁ@ anep ehtogfg?é ProugpY ’i obi‘ﬂr‘i?% ¥5F

sequence %enezlﬁ)réﬂw $ypicall{-iichrdd 3lop@igYiRaiRhd Blstatynft weRivaidd exprddsioh v&tbrs'i ny

resi dues may be changed fromthe correstt))ondl ng residue shown in SEQ ID

NC: 2 Ahhi Itensferming ahpechgpisels Wity theraruiing Horapyeqf NEePTisand CEPeRPE 3 - | i ke
acti vi ti egmpinstoRieehQREECRhdifisiRGh WRRE detSdtiod of 4 BEirk® Ravith tRIARAL

isolation of the vector encoding the gene whose product was detected. Recursive ensemble

mutagenesis (REM), a new technique that enhances the frequency of functional mutants in
the libraries, can be used in combination with the screening assays to identify CRF2-13

25  variants (Arkin and Yourvan (1992) PNAS 89:7811-7815; Delgrave et al. (1993) Protein
Engineering 6:327-331).

CRF2-13 Antibodies
Also included in the invention are antibodies to CRF2-13 proteins, or fragments of
30 CRF2-13 proteins. The term "antibody" as used herein refers to immunoglobulin molecules
and immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that

contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such
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thereof. In some enbodi nents, up to 20% or nore of the residues may be so
changed in the nutant or variant protein. In sone enbodi nents, the CRF2-13
pol ypept iwe tavessili ng to the 25 invention is a mature polPgEas02/8E16 | n
general, a CRF2-13 -like variant that preserves CRF2-13 -like function
includes any variant in which residues at a particular position in the
sequence afibodich arfuds Lhis bictnat Bditddyto, polybhalouibnerldal, dsimef6ldinglerchdiesF.i,ncl ude
the possibility of inserting an addi,ti? al residue or ,%esi d&ues bet ween two
r esi dues Fot adifen Sagments,agd an Fo greseirp lg@% H8 eprsead; a3 anfibady gpolegtieat i ng one
30 or nEetahes fdHaRn{hOMIAAS0 RS & Me FRMIEFCH Mﬁ?’A,QﬁE&H&I@D! whisi@igtet t ut i on,
insertion, or 68 WO 03/040345 PCT/ US02/ 36318 el etion Is enconpassed by

t he i nveiomome apptheriydhamtere of the heryy shrdepresanhin themelerylet Cotin dasses

conservati j 110 ithed :yent i on
pertaisns%%%eﬁug%i%%ée%%%g{cg}és %?o’tl |2r’1§1?cp %ﬁﬁs'bﬁgﬁ‘gg?@gﬁw%?{é?ﬁg%om ons

t her eof , chain gy be akiappashaifi onglmehtdschan Refyyence heteimrto buiipodichincludds a Al so 5
provi ded _are | ypeptide fr nt s j r j nogens to raise
ant i - CRF2% irgnc[%gﬂ%ﬁl%o%’i TE S%lgg%ééseaﬁ%w@fggrge% E%Jaﬁéi?tl%\sygy %Q’Tg proteins can be
| sol at ed f rom\g Ffsl,oll %edééR%ﬁ—?? Y&iated ?1}%)¥e§ne§f tgé/ in@r}m%ﬁ%a e Iirﬂén% cP%rshrfvl %E‘&d on
schene using standard protern pufitication rechniques. Fh anot her

enbodi nenhtigeRIr2-pbatiar @ tfagmsntalieteof randl idditibnally cadiensedyanh ilNAndgen tni ques.

Al ternative to recqnbinant expression, CRF2- 13 protein, or. pol ypeptide can
be symt h&&ReEAg 2 Ogﬁémaﬁmvo%Flﬁﬁaﬂg?’é‘}ﬁa? Efmé&’bﬂsg‘g S‘??‘ii’f%@%l}ngqufgg’ﬁni ques. A
“purifi egolyplofdl@hd ndhodlbidl gibed %}r&pa@dﬁbh.\/ EhPMIIL1ERNh ploRieah bk Gsedwpst anti al |y

free of cellular material or _other contam nating grot eins fromthe cell or
tissue sdlifreaivelofevpiceton eviderposents Rspidedragments ge e gaiEen & Yt ant i al | y
free fr P%ﬁlﬂﬁéﬁ?ﬁ@ ARERIAR PEFide fra@hdhe EomGribeiTh1adsB6 MR 26 86 df¥ne

synt hesi zed. The | anguage "substantially free of cellular 15 material™

i ncl udes apinergidsegemse off thofatidenpth melolmesush phangmia agifh geqyense shayn i8 SE@ar at ed

fromscel 5 i A tbody raibct otk MGt RS

reco 5i né%ﬂ@ﬁ’p@gggge i E%?\Q%%ﬁétlaﬁ %%Jﬁﬁé%@% t eﬁPOa gﬁlageg" St}bsete%gt ieal ly
free of dehisulspecificinenimng|comples With ¢ fpil Bpatharéteinor with adRERERt thatot ei n havi ng
| ess than_about 30% (b [ i ght. - - 13 tain. referred
to hereif® %%lnsé&"eg Bqu?p(ée‘m'}éﬁeg le%l\gq%erg%]thé?n% gefﬁﬁgr%%éﬁ%}sé aet?%gtl 13’ a&]élgsoggcﬁﬁan about
20% of 2Q@esivnss, CREAeds81pamaineiatid residuts, omm leasyROaihdn@dlid/rebides, drihtieasaBout 10% of
non- CRF2- 13 pr of ei.n, n st. preferabl ess t han .about. 5% non- 2-13
prot ei n. W%if@“&?@%%“g%&?’é‘ﬁ’ﬁs erlﬁ?mB?Sg?Jobé'i tﬁ%ﬂqﬁgmgﬁf’?ﬁé °#8 f?%l%ﬁ%ﬁ?er eof
i's remont InythaafoieeRel on its sufacs] Gmiin®f @eRkyhydssphilicasdion) |y free of
culture nmedium i.e., culture nmediumrepresents |less than about 20% nore

preferably | esfcdrimendioaimentsQYthen@ntitns bt 1045R1ephbpe dnsspakdeaby alrout 5% of

the volune,k o ) ) ]
antigenic peptide is a region of CRF2-13 -related protein that is located on the surface of the

protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human CRF2-13 -related

protein sequence will indicate which regions of a CRF2-13 -related protein are particularly
25  hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody

production. As a means for targeting antibody production, hydropathy plots showing regions

of hydrophilicity and hydrophobicity may be generated by any method well known in the art,

including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or

without Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA
30  78:3824-3828; Kyte and Doolittle 1982, J. Mol. Biol. 157: 105-142, each of which is

incorporated herein by reference in its entirety. Antibodies that are specific for one or more
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25 of the protein preparation. The | anguage "substantially free of chem cal
precursors or other chem cals" includes preparations of CRF2-13 protein in
whi ch t hewproabeims i s separated from chenm cal precursors @CTatSa®s63chemn cal s
that are involved in the synthesis of the protein. In one enbodi nent, the

| anguage "substantially free of chem cal precursors or other chem cals"

i ncl udesdopfafRaifin DNti3hi©profel; 3r deBivintves, ftapmbrty, anglogeshomblaps thbeof, 30% ( by
dry weight) of chem cal precursors or non-CRF2-13 chem cals, nore

pr ef er abArgalpeReVidethbergiBout 20% cheni cal precursors or  non- CRF2- 13
chemcals, still pore preferably |ess than about. 10% ctiem' c%@Brecursors or

69 WO 03/ 040Z4Brosf thppyendioner aderivagg: sragaentyaplog famolog oy ofRAIDE b of er abl y

| ess t hafeahiomhy BOARHATLE A inRhAGNSPIS golieratibalb GRbIdiEStahen cal s.

Bi ol ogically active portions of a CRF2-13 protein include peptides

conpr{ si impuanaspeeificalby kind Bigiedrele campIFERFent | y honol ogous to or derived from
the am no aci d sequence of the 5 CRF2-13 protein, e.g., the amno acid
sequence showsrions BEC3durss kiopwen within theset mayeerusgdior thy Prosyciiofis t han the ful |
| engt h é%oljngla%rngén%gﬂﬁ?l aﬂ&lgiodﬁé RirQitdd Bhinbi@FREte AN RGHVN S op%aﬁast_ CRF2- 13

pr ot ei n. 1ologically active portions conprise a domain or notif
with at derigatbies,dragmants analogs fmdldas oORERIGES theresd éfep,. forexgmpleotjitibaiies: acti ve
portion F2-,13 tei id b 0ok exanpl e,
o, 25, Boabort oy dall 15 AE e ®, BoRpHRRE B Elbolfory s S0
por t i®n ©fld 8pfaFAarb3r, PO tirorpoadiedtheriniryesterdnee)n Seme oD theseeptibadipataed n at | east
one of the abgge-i dentified domai ns conserved between the CRF2-13

pr ot ei nsYUSHEFEBHRY: ot her bi ol ogical Iy active portions, in which other
regions of the protein are deleted, can be prepared by reconbi nant

techni ques and evaluated for one or nore of the 15 functional activities of
a native CRF2-13 protein..ln an enbodi nent, the CRF2-13 protein has an

am no acid sé)&})@%‘él‘éﬂt&mleﬁn SEQ ID NO 2. In other enbodinents, the

CRF2-13 protein_is substanti al homol ogous to | D.NO.2 and ains the
functi onal agqqr \t}letp§°‘ﬂ‘f3t1?‘h‘gftpﬁﬁ'8i°é?lr?mﬂrﬁ%’dédaflﬂlﬁ\ﬁ%g’,% I;lloes? AR (& ]iaié\bq{’am no
acidis eq%@n%ug@@f diler Mkt may} BeShin@inied bpérie®t nivre iMHchgBIvits naise descr i bed
in detail 20 bel ow. . Accordingly, in, anot hgﬁ%fgnbodl n%gt, the CRF2-13 protein
is a proPeted ¢ RErthetic yapt ieEcohier a AT st Higamee SRAPPERY® about 45%

honol 0goystiRsthiep@piiforiah dontS8GUERaRpR] thoFsdally Duimifimigdg@hizs the
functi onal acgl V|]t3y of the CRF2-13 _pro{)el ns, of SEQ ID NO 2. 25 Determ ning
horol ogypiotsinne eherpig@lyotynikesizedpelypentiderepresenting the immunogenic protein, or a

recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated

20  to a second protein known to be immunogenic in the mammal being immunized. Examples
of such immunogenic proteins include but are not limited to keyhole limpet hemocyanin,
serum albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can
further include an adjuvant. Various adjuvants used to increase the immunological response
include, but are not limited to, Freund's (complete and incomplete), mineral gels (e.g.,

25  aluminum hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols,
polyanions, peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as
Bacille Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents.
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate).
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To determ ne the percent honol ogy of two am no acid sequences or of two
nucl eic acids, the sequences are aligned for optimal conparison purposes
(e.qg., gaweosam3ke introduced in either of the sequences Pogiusg2/ssnpar ed
for optimal alignnent between the sequences). The ami no acid residues or
nucl eoti des at corresponding am no acid positions or 30 nucl eotide

posi tions ar eThhpelydombantibddy mbleenles ditgsted rgainst thetimmufidgesit petaimesnde i s

occupi ed; ] i i ucl eot i de t correspondi ng
posi ti onléle%at %@%ﬁ%@@%ﬁ@%&%@%@@%ﬁ%ﬁ%ﬁ%@ W%@a"t?eﬁce, t hen the
nol ecul esechnigudspsush agafifinitythromhadgrpesyi using prdtéin @& or pactein € dhivhpeividean no aci d
or nucleic acjd,” | gqy" .i s equivalent to amno acid or nucleic acid
rdenti ¢ papiiiltie RETRARE ot St Shrsiubnlin g raste BenE G ac ¢ he
degreé ofmdigtamihidhyis tHoeiineei tHeWamS SIS Sought) 8r AHOSPALAIUeBBY mBebelet er ni ned
usi ng conputer, prograns known. 5 in the art, such as GAP software provided
in the cBamgbil Healway to puttfydhe wuagesRerlicHUbRNYdmmIneinithv| B ol 48:

443- 453. chihBibgldphy PRiRAfiEVE Bmthddlotulifs i AsbQMDNer 3£ BYD. FOr nucl eic
acid sequence conparison: GAP creation penalty of 5.0 and P extension

penal ty d&Yillgnsen (TheeSciengistapublishsid b The Seipatish Aad. Fhdladelphicck Asi ol aldi Hos®quences

referred, b. hyHhés a degree of identity preferably of at |east
70% 75%( %@0}? %%)’%3’0%292@5% 10 98% or 99% w th the CDS (encodi ng) part
of thg DNA sequence shown in SEQ ID NO 1. The term "sequence identity"
refers to the degree to which two pol ynucl eotide or pol ypeptide sequences
are identical Ho&()ﬁaﬁz?’inqbl&ﬁégy-resi due basis over a particular region of
conparison. The term "percentage of sequence identity" is cal cul ated by
conpari ng twor,opth Rabl &b 8 2 eqi c arison,
determ ni ng t he nunber c?} ?ﬁg@‘g&r"t i?g%g)s]gfsmmﬁég{?n%l@?ogggéflﬁﬁoasﬁ{oﬁd%Fgi c acid
base (e. gsed hareir ref@s t@ pofuladipn bf antihodyhreole@se tizdt comais baly onamblisylaroccur s i n
bot h sequences.to..viel d. the nunmber of match 0sition di vi di.n t he
nunber o? P e%ge 8f1aenglb|§%{nf)}egﬂg C(Blﬁls?rfge(’f?%'tméﬁlueﬁ{?%gceramo%eni‘)grgﬁ?clt 81?1&5/3 "%%he region
of cadfpahésgrhaif iger. prodiee Mipationars theepmplan@ntatilytde@ingining rédiers (€BREYofby 100

to yield_the percentage of .gequenc identity. The term" stanti al

i dent i ty‘hea@"r@gl@aﬁﬁaﬁgﬁdﬁ aﬁeela?f‘t%é nég%f?ﬁfl}? ‘?CB’:B%/Q@ %E p?i?u?aé“"? Fcl eot i de
sequence conit e itideh ®indalg)snel edpaislé beleneRBRALERSYith SREMANE Bpitdpabsf Aas at | east
80 percent sequence identity, preferably at least 85 percent identity and
of t en 902Rtgeashasagierizse by agpigesfurdingatfpity forithor e usual |y at | east 99 percent
sequence identity as_conpared to a reference sequence over a conparison
regi on. The tMopbelonal antipodigecagie pisonied yeing bwidowa mefheds, sughag hesed by

conNpPap i NeedcWBed R KoM ad MilsBRE HaBRI SRS 10V rﬁlt Morii & ﬁ’i_@thQ(li, 2GRIRAI i son,

25 determ ning the nunmber of positions at which the identical an
conser vabimuerany otber appraprizieihst snimel; srigpically inefihiaetwigbanvismuizingagert bot h

sequenceg, élﬁitw/xﬁ}!ﬂg)c&@?thgf'ﬁpcﬁlrce &f arg@:}pﬁﬂg dr producing antibodies that will

specifically bind to the immunizing agent. Alternatively, the lymphocytes can be immunized

in vitro.

25 The immunizing agent will typically include the protein antigen, a fragment thereof or
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of
human origin are desired, or spleen cells or lymph node cells are used if non-human
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell

30 (Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 59-
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positions, dividing the nunber of matched positions by the total nunber of
positions in the region of conparison (i.e., the w ndow size), and

mul ti pl yiwg oshe3sesult by 100 to yield the percentage of PROAiSNY/¥S16

resi dues. 30 71 WD 03/040345 PCT/ US02/ 36316 Chineric and fusion proteins
The invention al so _provides CRF2-13 chinmeric or fusion proteins. As used
her ei n, d03cAmmoralizedicelitings arqusaall trﬁnsﬁﬂne'dfmmailaplcdisepamcmlyprl ses a
CRF2- 13 AT ¢ 0 F p |de An
CRFE, 13 BRI BB Bl Bl ol Sty (TR RpRmeRepl
sequence ammldssmdndhmgybmdomﬁlsb’m be mﬂtaredamamnabla@mﬂﬁ&ﬁﬁdlﬁ& tball ypept i de"

refers t tlde havi n no. nce g to a

protein %HQPB& %&%.HSO gﬁF?%PF ‘ﬁghﬁ$8§§ﬁgl Br%ﬁﬁﬁ

a probtei fmtdoethlized celist fFe]r@;ﬁmPfe[ﬁmetﬂa&n@REals la%klﬂ{e%%}QF l@ibdxzhhﬁﬁe uamel@rl v ed
2-13 fu5|on protein the

fromthe differ i Wthin

CRF2- 13 gﬁ?%gﬁqsglgaegﬂaﬁﬁgﬁ’ﬁ { @ )t e giljurgpedivm fpritheybgfomascrE2- 13

prot ei n. tyicady apkiab hﬁpo%ﬁné%nﬁﬂtﬁit&i‘ﬂ armh%ﬁl@ﬁét@ﬁﬂ Be@ia") Rafn! ncl udes
am no acids 21-230 of SEQ I D NO 2 ﬁ fg a pol ypeptide that includes am no
aci ds 1- SABtagresgvent thesrgwthoof HGRRTyfle M?@SNO 2). In one enbodi ment, a
CRF2-13 fusion protein conprises at | east one biologically active port| on
of a CRF2-13 Pifeedimmontalizegenlidines amstinse thehfuse efficwrly, spper shakin hnhot ein

conprosesevat e:d_p?e@-ﬁ@)n bidody l%/ hLGjeERH Ia%tlt%ﬁ§ :pf/o%u@f?%éeﬁlg MHd gnlfe Sa'llSERF %o

protein. Wthin the fusion protein, I nked
i nt ended Hteénmh%ﬁch, 8% HAT apdiveh MORPRfaBedioimapelied dell bired atehaurmenn;@m 13

pol ypept !lﬂé‘s r e t h %ﬁ ol ypepti de
can be fluse to %&EE%AHI?F mﬁgﬁlssgagcr %8 e@#ﬁmsw Fet(%grh’:gqg%fg ﬁ Vpepti de.
For exarmpheDiggn, @ﬁiﬁorei&iamtﬂthBMemarﬂﬁ%-GlﬂtudeolquﬁrMhﬁﬂsﬁhsp@iﬂgiﬁias es a CRF2-13

20 polyp e gper abl ked 0 eith xtr domai n of a
second pr ot el I’Iln yejorg and ﬁ](%se thitﬁmﬁfy(?ﬁ’giar‘feu E’PCS ?‘F‘u@ eF’éﬂ“sgﬁ’élPPSr e and

intrasgel ﬂlﬂ:l;ﬁd)dm’]tﬁ(ﬁmtbﬂhuﬁlﬁn Mos@t@alanpibediey (KozborEJ. ImmivdN; 3ol 3 ggupt ei n. Such
fusion pho‘&{%l ns be f rth routili zed in screening ng.assays for conpounds
t hat nodgf P2V ' ody Broductign Lechniqyesand Applications, Maresbt ai | bel ow) .
| n anot haeklammagmmtyorkt u(ggfl)tﬁj SnePy. ot ein is a GST-CRF2- 13 fusion protein
in vvh| ch 25 the CRF2-13 sequences are fused to the Cterm nus of the GST

(i.e., gl utatDhegureInddidiniviids8) hRRMARCas: areséaﬂ;tt}reﬁ u&a #Bn B &Egye@ forcan
faC| litate the purification of reconbi nant . I'n anot her enbodi nent,

the fusi B Pﬁ?squ&OﬁIquocglond;qngbq@e&qmﬁtgq&.@@qu@bﬂpp ﬁﬁlgemsl’@fﬁfably, the binding

20 specificity of monoclonal antibodies produced by the hybridoma cells is determined by

immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in
the art. The binding affinity of the monoclonal antibody can, for example, be determined by
the Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). Preferably,

25  antibodies having a high degree of specificity and a high binding affinity for the target

antigen are isolated.

After the desired hybridoma cells are identified, the clones can be subcloned by
limiting dilution procedures and grown by standard methods. Suitable culture media for this
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640

30 medium. Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal.
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protein in which the CRF2-13 sequences conprising one or nore donains are
fused to 30 sequences derived froma nenber of the inmunogl obulin protein
famly. TWe oGBRB413 fusion proteins (e.g., CRF2-13 -i munegiratsat/ae31é usi on
proteins) of the invention can be incorporated into pharmaceuti cal
conpositions and adm nistered to a 72 WO 03/ 040345 PCT/ US02/ 36316 subj ect
to inhibit or TAagwreeslonghanfihediesseeteion by thewnlslonas calbe islatédaagurifieefpsnr and
its liga FeSmcRik : i . DI ndi t o L enVi avai |l abl e
| i gand fgl?e ctu%_tgfers%cept %rag(?&g Fﬂu{r%riebfy:%a(?f{1 ‘é%ﬁg%%{/"é[ﬁg %ﬁ%g% nlﬁ%@%ﬁuﬁlapﬁ?feg\%%ct i ng

bi oavai | &a¢h dst fpy exagtipleppnottimé-Sepharbee, hyidgayhipathelchrivhatofrhpty, péls ability to

bind to I e tor nt agoni zi ng .or neutralizing); 3) associating 5
with anoie%gtrrg%ﬂkesﬁe%%gsrm’ 8rn‘f(g1ﬁf1$?'e%gﬁ'§)at%rgmyati ng (e.g., inhibiting) a

downstr eam si transduct j.on cascade; associating with either a

| i gamgzl or ano?ﬁ%lglm@ﬁ[‘—m%na&gﬁ%ié 5157} g@? ﬁ@mﬁqé)y rﬁ‘@ﬂ%\‘ﬂaﬁp@g mefkodsisyethes. By al |
of t hese thmse Hesnfilsadrn UsS. BRER-NG3 431 6/567. DN Vn&Ring $RImbkbcloMRIciAL B Bestdre

i nteracti,on bet.ween ceptor and its cognate ligand (e.g., an

a CRF2. re S
i nt er act H5HTVHEPTEARHe readyyisglated 3pd peananseq wsingRoByensinpal procedusest(e-snbyet ween
| L- 22 andsiagoligondeledtide Bob&Y that adcaphtilé b Bih Bk @Ec&%‘l%ﬁltyggg&fe; énéohlﬁ?ﬂ% CRF2- 13

i nteract 'hon can_be used therapeutical iﬁ; for e treatnen

prol i f er 863 &nd Haht ghainsef apwing entihedigs)s dihe bylyidoma gells of diedaventipmstateasiang

(€. 910 PpRIRLIRGuBE ofishiH HNAI Rfhke {61 ' in@Exbiidpomodul at ory
di sor derg, aut oi rYTY(l)JI’?i ty, trans%ﬁar?tegisty%}r?mgér?ﬂ%?R%%ﬁ%@teixg%g%oﬁl alteration
of cyot oKeghas.avtchcie ek irensfectsd swa dest nellshsacti aBnialBO8 wvléy; Chinhe hamsRr 13

- i mmunog i i i invention can be uysed as
 munogencey S0 T 8P bRl GRS Bl ol Sk BE B e PedPro g oG
CRF2- 13 o qhtainl the spntlksisof sonedoriahgntibsdiayim theretodsbidant Yoso@dliec thedNihat i nhi bi t
the inter i,0 { 2-13 with CRF2-13 |j.gand. A 2-13 chineric or
]E)KLSA i ;)52 E?SiginnPe(rﬁﬂfheﬁ) Fm%agp ‘;’ohy Ef'fglﬁmﬂén § o eﬁ'if’gg? éﬁq’é‘i“g‘ zegﬁéﬁﬂ‘ﬁt)l ggnt

c hliglgueksin chsranedoanilsén pledd ofithalgiid uAtiRGefihceds te. S piE NN
pol ypept i gg sgpyences are i aét Sg t oget her in-frarre_i_% accordance with
convent i GRG0 031&@—,”398. 1 9(1%5%6?)6’3??}5@0%139%1%@%‘? st agger - ended
term ni fnefudog@blidedding @&duehdelallR pat BZMEBodhdR§idnO ok @ nBi.OVi de for
appropriate termmni, filli n%l-i n ofp cohesive ends as appropriate, alkaline
phosphat %BUW@PWYWW‘EV figh %W@@E@b?lm nolypgptidgrean bﬂw}vstéttlt?d;
l'i gati ongor b c‘%ﬁ&m%maﬁﬁt{ﬁqh%dﬁbpﬁleﬁﬂ@h% &S:Q%Ré%sé}ﬁﬁa)f&ttﬂee%ﬁzﬁg by
con\&e%nt [ q(l)nal' 25f techni quesh; ncl udi ng automat e synt hesi zers.
Al t at §eradigs of pareniigpl-tdmbining site effangatitedy bf thg Ieatt®neacrehe achineried out
usi ng anghat,Rhf; ;,s that give rise to conplenentary overhangs between two
consecutive gene fragnents that can subsequently be anneal ed and

reanplified to generate a chineric gene sequence (see, for exanple,
Ausubel et al. (eds.) CURRENT

Humanized Antibodies

—
o

The antibodies directed against the protein antigens of the invention can further
25 comprise humanized antibodies or human antibodies. These antibodies are suitable for
administration to humans without engendering an immune response by the human against the
administered immunoglobulin. Humanized forms of antibodies are chimeric
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab'),
or other antigen-binding subsequences of antibodies) that are principally comprised of the

30 sequence of a human immunoglobulin, and contain minimal sequence derived from a non-
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PROTOCOLS | N MOLECULAR BI OLOGY, John WIley & Sons, 1992). Moreover, many 30
expression vectors are commercially available that already encode a fusion
noi ety (ewQ.03/080345GST pol ypeptide). A CRF2-13 -encodi ng nu@lCaiusozsd3ds can be
cloned into such an expression vector such that the fusion noiety is
linked in-frame to the CRF2-13 protein. 73 WO 03/040345 PCT/ US02/ 36316

Pol ypepttivgtan lilnbnasgdlesilih nHadslitation canl betpeefoingsl followingeremtindof Wihter CRF2- 13

protei n cqdi ng seguyence be S rate a variegate | ation of
CRP2- 13 T AEEREE o ect o naiing o B (R R iyl B 200H; 211 "ot
a CRF2- 1337p19%88  VerhdeRerdi al. Szleaet, 1891153421 586 brags)y), Wisubwiditing rekalEDRe
fragnments can be generated by treating a double st,éa({ldgﬁcj? PCRET%agrrent of a
CRF2- 13 Or&8 rgueiegt ion e coeshond ing requeRess ofip BEmanagiibedy 6196 2AE i n ni cking
0CCUrsS GiMkaht RBOYSHM0G 1PSe FRARECAY, By fillBORSM kishfied Sfhdigiddne Stranded DNA,
renaturing the DNA'to form double stranded DNA that_can include,

sense/ arinwenglebylin argreplagash byicprespertingnaklaunas resilyes. sHumapized apfihodiss si ngl e
strande [ fromr | exes ; PN Adt imxnd  Nnucl ease,
and Iiggcta?%gtcﬁrgﬁr%%gg tufﬁélfﬁp?%g@r??rﬁgffﬁéﬁée?%tﬁgénan eg%y;ltéésfsli on vector. By
t hi s netimpastecd@DRex freeeswirbrequeinesr kp gengralhthe hompnizad aptipasy val eorpriseN- t er ni nal

and interpal fra ts of varlous,size t AR whi ei n. Sever al
t echni qlfélggg?t@ﬁ%%lgeﬁﬁatﬁeﬁﬁt%%’ ag‘ri %yp C(%'lrh§ iévgor’ Sé%‘ﬁ%b%eg&g“enes’ lpﬁ)r‘%& 61(%{11;&' of
conbionat sabitadtiallil 5l bf the @DRasgiomderiypopdiothosewt ahomhsnarinimmogalulion, and for
screening .c l.i brarjes for gene raduct s_havi.ng a sel ecte Loperty.
Such t echfli 8@?%%“%&8@5@?&%%@%5@8“%? ey 9’76%8?1&? ]’?émuré)gﬁ’g&ﬁl? braries
gener at eghn{sdsNi8quetd)i TH hihhmted iRy R 6mallilsd i Zohrify @laithportione nost
wi dely used techni ques, which are anmenable to_hjigh throu t}gut, nal ysis, for
screeni rﬁ_wam@énogé&véw%%?%gnﬁ%iww%@f%ﬁéﬂa@il “ﬁgg %ﬂ?&ﬁs library
I nto repe%t'af,al%ﬁ,lﬁéﬁ{n%ﬁh@ﬂ, YR8t HdPrestd) Cufr205.f kb, BH1.2BBORNBIG @beyrel |'s with
the resulting library of vectors, and expressing the conbinatorial genes
undefs conditions in which detection of a desired activity facilitates
i sol ation of the vector encodi ng the gene whose product was detected.
Recursive en eantihdliggenesi s (REM, a new techni que that enhances the
frequency of functional mutants in the libraries, can be used in
conbi nati on il i SEHERRI BGteAs 3AIDAY PoledPBY infhi GREZnfAlARe YAkt ants
(Arkin and Yourvan (1992) PNAS 89: 7811-7815; Delgrave et al. (1993) Protein
Engi neerseaepnges3d po3hg lightririn and thherinehiais inglugingitha FAR® @ripe {1 BUp#y ent i on
are antipadi ; |5 aRbdaleR9 TR Hufly AfmandReiGRER" hdeR Ot €i ns.
The ter &g&hﬁ%g%%@ggés%rgé g&e?{el n ragt?ers to imw{monéalmobull il’ll nol gcul es

20 Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell

hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV

hybridoma technique to produce human monoclonal antibodies (see Cole, et al., 1985 In:
MONOCLONAL ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96). Human
monoclonal antibodies may be utilized in the practice of the present invention and may be

25  produced by using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80:
2026-2030) or by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et
al., 1985 In: MONOCLONAL ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp.
77-96).

In addition, human antibodies can also be produced using additional techniques,

30 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991);
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and i mmunol ogi cal ly active portions of imunoglobulin (Ig) nolecules, i.e.,
nol ecul es that contain an antigen binding site that specifically binds

(1 munor eaotos/owi3eh) an anti gen. Such 74 WO 03/ 040345 PCTPUSORNB6316

anti bodi es include, but are not limted to, polyclonal, nonoclonal,
chinmeric, single chain, Fab, Fab' and F(ab')2 fragnments, and an Fab

expr essiviafksl et B, ar Mol. Biolgezressl (19%)). Smbiladgdynnao lagithediss cabheanaie®yf r om humans

relates to _any of the classes lgM 1 gA .1 qE and._.] gD, i differ

f r om onBtRAEtREHunpAR 1?‘%“?1?3? 13 Il%ﬁ“?%&”ﬁ%%\?@/dngﬂzg?’ ﬁ'gﬁg%é%ﬁtwwtﬁ e nol ecul e.
Cer t ai Nefd BERAS iMmARERLIUPEBSERS badh patlallly oS eteiiplady imgGivatddgGpenand ot hers.
Furthernore, in humans, the light _chain naygé)s%g,are%l%ﬁ) a_chain.or a | anbda

chai n. fedllengenbemineanEpedytsodgHTHS BP@SVCFln‘ﬁ]Pj_E}H _ TS %ee_flbn all such
cl asgesy, SHRG s ?eg ec%pﬂcﬂlbﬁpg ?e&fr_em&néﬂta'sﬁﬁﬁ}y, sjaemtiBsdy répertogel at ed

CRF2-13 -related protein of "Che invention nay be intended to serve as an
ant i genThisrappropadiris iespriteed, for expmpte, it Heér Basent Nor - HaS075 0i=3%): can be used as
an i mmu : . A IR 5h ¢ It ITHEI0AREGIofdeg b #robi nd t he
ant i gen,g%gg’l!g%gg%sqzéaégf%&%?%%ﬁ’n%é@g%rﬁ%o yféﬁé(gnal and rmnéggl'ﬁnal ant i body
pr epar ag® 1997 dnbiérk of An@taureBaR RH6rB50 41PHP; Mredsonr Natuze 368 Bbt-1Yel y, the

i nventign provides. antj.geni c.peptide ) i for use as
i m’runogélr?sg.“))' S%‘ﬁ‘f‘iﬁé‘“lg@&&@é&&@ﬂﬂﬁ%%ﬁ@tg ggg?r%rg ?)gélg&g’te&%[e%\%ﬁ[ﬁ% am no acid
r esijguegigbcinbBgy 31iDE (1896)); 36 Qosteee awf Hisaar (Intdrh. Regnigiriunot.dB&FH3 such as an

am no acid sequence shown in SEQ 15 ID NO 2, and enconpasses an epitope
t her eof (K¥8M- that an anti body rai sed against the peptide forns a specific

i mmune conplex with the full Jength protein or with an r hat

cont ai ns t heHaprn gpibodies ppyp %}‘gﬁ¥ hgprg ‘lﬁeﬁgﬂ?%tr%@%?lfcd}eg C%Igrr%lr%h Es}}’eaélg at | east
10 am nQAG] fle mb8BidMES to Prodade fuBRBimahan@bdds rathdrdhanabd shinal’s or at | east 20
am no acid residues, or at least 30 amno acid refjiggue . Preferred

epi t opesndogsaemsanshedichyn reppongafpichalenge B angernaSee PEGPINLCAEM 20 the protein
t hat, car ' : 70 HeVhehRane lightemids QethilihicBaiiegi ons. In
certlgi n%ﬁg%@%%@eoé&fgﬁghg %%%?\%I_ifcggifﬁgg{t Ie.e‘ggt%_ 01%123 epi to%e elngoa11 assed by
the antih gemoshymesnthiostdayesbegn insgpagitated, agRective el gngpdinglppandiearyifhat | s

| ocated . on the .surfa f - ' . hy gt R defed 881 ON. A

hydr ophd‘@gﬁ?wlg%ngé&u%g? &?Eneseﬂ%%@%@t %%en-oglgl g{qéd prg()etfaésj n sequence

w |1 I ndh@epated) ifetrexamegle,anmggbasharGRERL chomeseas evditajnies &P reqiisie aRal cul arl y
25 hydrophilic and,, therefore, are |ikely . : { dues usef ul
for tar dﬁﬂﬁﬁ&gné‘??ﬁ' Bﬁ’oa;?lmagrw (,ptr?vd%?s agsl%hea&éﬁ%%nlg fgc(raa?rgslr{égﬁ; ﬁ%t&gﬁc% igsbody

Pr oclaCt i RBaeni ¥ E RN iitérinesaR R Lenie ghimds coothininedewgtthdn thé foi and

hydr ophobicity may be generated by an t hod |1 .kno in the ,
i ncl udi r?@;nple@renb%{é/hﬁpm Tifigatignyc P&B‘F%ﬁﬂ ngnﬁﬂﬁé“‘ﬁbap’b°vr\@%‘8%“sanﬁ%?lﬁ%%s,
ei ther whthe Ohd ¥ &Rt AHoREs™ anaik Q6B in POT pubkieations WO 96335 andl Wods,

3,

1981, Proc. Nat. Acad. Sci. USA 30 78: 3824-3828; P%te and [%oPIittIe 1982,
T. Mol . W006/3408¢.: ThipgimaprodisetB s¢llsiHiisepigte fully human immunoglobulins.

The antibodies can be obtained directly from the animal after immunization with an

25  immunogen of interest, as, for example, a preparation of a polyclonal antibody, or
alternatively from immortalized B cells derived from the animal, such as hybridomas
producing monoclonal antibodies. Additionally, the genes encoding the immunoglobulins
with human variable regions can be recovered and expressed to obtain the antibodies directly,

or can be further modified to obtain analogs of antibodies such as, for example, single chain

30 Fv molecules.
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incorporated herein by reference in its entirety. Antibodies that are
specific for one or nore 75 WD 03/ 040345 PCT/ US02/ 36316 donmains within an
ant i geni cwprosw&idn; or derivatives, fragnments, anal ogs or remaiSoyse3tdher eof ,
are al so provided herein. A protein of the invention, or a derivative,
fragnent, anal og, honolog or ortholog thereof, may be utilized as an

i Mmunogen i n ArhexagpRef aietiod of pmﬂhdnhg)ajilmumd&ahosﬁemmphiﬁ@@ ps—:@mbliseal ly bind

t hese prot ei n conpone Vari ous s _known. wi y be
used f orlagRe Wﬁdng%?&ﬁeﬁ@ogeﬁ%‘lsm 5 SHicty rl ﬁ%a%gﬁaérhg\% Qdolhgf nggct ed
agai nst Ro ¥,83HeoR. Rfcarilkh&)thiﬂdarbBrlaQﬁeth&hn@l@ﬂhgladletlngelﬁd J\/sagmm&gcnefs fragent s,

anal ogs honol ogs or orthol ogs t her eof (see for ﬁ | e, Antibodies: A

Labor at o¥tyeaparaandogeraup Bea v Chaim lpcpgingn pmbrygnig Ste@cﬂe PV Har bor
Laborat Ofegfnﬁggﬁ&t ote g@hgm&ﬁ bf&geljfﬁétjﬁﬁﬁon Y% tran QG B @i&ﬁlg@cﬁ rein by

reference onme of these antibodi es are discussed bel ow. Polycl onal
Ant i bodi issnuBoglobilin heavohein logys.ghe geletina|being leffegind ByHPEsting ¥eiobus suit abl e

host ani ’ B39 d¥ingt 41 th '@dﬂﬂ%m) PERY cdpe

i muni ze{f%hﬁmga genF e{ﬁ%rgglglaﬁflg%ttg?lg%%}kﬁ’qﬁ ?]ﬁ mg?& © pr ot'ei nCS a Céynt hetic
vari ant 4 tmrsgfmic; mouse yhdeersowati¢ ael gefmctlls couripdgls gege equlag ﬁrecsplueﬂable

i nmunogeni Prepar: ation can contain, for exanple, the naturally occurring

| mmnoge protein, a chem cal I'y synt hesi zed pol ypeptide representing the
genl Cc pyot reco an ex S el c protein.

Furt er nor e, %888? URRg A antl 8 tlm R %E?oggm{slecoﬁgggniot ein known to

be i mMungigasded i V.St Memmpldmlngt memalmmnﬂﬂumfg(armdpﬁssmm%cmdtatl mrunogeni ¢

proteins include but are not lip 0 ke hoIe | i cyanin, serum

P bt 1. e ek g Bt seeodhs Beyb et Ry pe ML (e Bho

prepar at b Bftroddidikgt ﬁ%&pﬂeﬁ&%ﬂ%@toﬂﬂolﬁﬂhlﬁ @ﬂlﬁcleo‘daé !;dquﬁlcaéjl@ﬂﬁghﬂﬂghts ed to

i ncrease the i munological response include, but are not d to,

Fr eund’ schagoinisl asplicmammisa pptoekk)and fisigithy Wgepls tpdorgta Ryl o
hydr gq“ AfYoria i Eﬁ&é‘ssé%'ax@boay Qéﬁtﬁﬁn@%he(lﬁaﬁﬁ chain)§@HRAght i, p! ur oni ¢

pol y polyanlons peptid ol | "emul si'ons, dinitrophenol, etc.),

adj uvant S us I I i
J ol Guraer W&H&ﬂhﬁ%to@&ﬁb rﬁeth‘éﬁ ORIdERIf{Me cﬁm@d]li i onal

Cor ynebact eri'um parv simlar 1 munostinmulatory agents

ddi
exanpl esretsfvastcpiiopzongn whinghogemng @ cergntiiparpthod dor sglectipe arppipoddtpf ant

031 04034 e P tiep sy S YR kE abicR B B B BT e
agai nst pitdicatiomMOPOMBG4%r ot ei n can be

20
F., Fragments and Single Chain Antibodies

According to the invention, techniques can be adapted for the production of
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent
No. 4,946,778). In addition, methods can be adapted for the construction of Fap expression
25  libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective
identification of monoclonal F,, fragments with the desired specificity for a protein or
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the
idiotypes to a protein antigen may be produced by techniques known in the art including, but
not limited to: (i) an Fep)2 fragment produced by pepsin digestion of an antibody molecule;

30 (ii) an Fy, fragment generated by reducing the disulfide bridges of an Fap)2 fragment; (iii) an
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isolated fromthe manmal (e.g., fromthe blood) and further purified by
wel | known techniques, such as affinity chronmatography using protein A or
protei n Gvowhioads4provide primarily the 1gG fraction of | PEEASIYs3u6N
Subsequently, or alternatively, the specific 5 antigen which is the target
of the immunogl obulin sought, or an epitope thereof, may be immobilized on
a colu mFabtﬁhgméhﬂ delierbid@by theuremepedithd mtibodyi mmiei;nleb&ylth papamcad b redieing

chr omat ogr ap Purification of inmmunoglobulins is discussed, for exanple,
by D. \?\EWF‘WZ%Y? Fofisgmeis-ent i st, published by The Scientist, Inc.,
Phi | adel phi a PA, VoI. 14, No. 8 (April 17, 2000), Pp. 25-28). 10

Monocl onal Anti bodi es The term "nonocl onal anti body"” (MAb) or "nonocl onal
anti body composition" used herein, refers to a popul ation of antibody
mol ecul es th Sp%ﬁn‘fémfboé’r?Py one ol ecul ar speci es of anti body nol ecul e

con5|st|ng of a unique |ight chain uct a d a .u avy chain
gene Spr oduct Bispecifigantibedjpsire mopecl %‘B’gﬁf“g‘ﬁhi’g el E{Ilg?lﬁ?dngllr‘@ rgsgtilﬂgns ( CDRs)
of the H&P@aﬁ&ﬁgaiecﬁa@&bm@m lé‘z[sﬁt\ﬁdjtﬁff&ﬂeﬁtaahu% os.alnl thé preseniaee vhesf té  t he

popul ati on. hus contain an anti i

ndi n site agﬁbl e of.
i munor é:amhmg@emﬁ@hesas fon e pRIigERIC DEYFIR ghike Hivention. ﬁﬁqcﬁ%‘ﬁ ng BEELES| zed by a
uni que bj dohisty MoNQAleRakE pfidlih BOdEtor GafechftorPr epar ed usi ng
hybr i donag)ggj[@ﬁang%éﬂ suc Vfdﬁa ﬁoss}e 20 deSSCI’I gedlby Ko%lﬁoer and M stein,
Nature, sBbi¥l95 (1975). In a hybridoma net hod, a nouse, hanster, or other

appropriate host animal, is typically imuni zed W th an i mmuni zi ng agent
to eldicit | ymﬁdﬂmdytf@snaﬂdmblqpp@ﬂue@lbedleaﬂek@@p‘e}mﬂe‘:%‘f Tspditiepalngheant i bodi es

t hat t ly, th
| yrphocypesnis it e R R TG A A f“’%?a"%%@%‘ggn't il

typicall mmuﬁ@gludﬁmtlhevypnheinﬁlght-dnm prém, wizerd the gvelreavy dleinsdvediffergntt ysi on

protein the le neraII her are used if
cells ofsPe‘H m—gég ﬁgggﬁé%gaugér/%%%ﬁ&ﬁde cells are

used if ﬂ%ﬁﬂﬁﬂ&]mnﬁiﬁﬂ@&iﬂlﬁ&e&@%ﬂﬁght&ihﬁndﬂﬁeisefle)dlmdffmas (qyavodromsyt es are then

fused with an immortalized cel]  line _u 1a swg Rl(;@Sf usi n %%ent such
as pbl yel?fﬁ‘}l}céﬁéoﬁﬁ%%xmte(? feg different opiiho }S eEWPS o3y nocI onal
Ant i bodi ép@&f PLRR AN iR Eﬁﬁbﬁﬁ&n oPﬂB@&E’@cﬁmB’fe&ﬂS 1s L(sﬂﬁﬁﬁy\,com@hslﬁaﬁ 77 WO
03/ 04034 PCT/IUSOZI 36316 10

| mortalized cell gﬁs ,;;1/r ggz:ésual |y _
t r ansf orbyeaffiniginehedaiperenbly |steps. p%lfftﬂiawp%f’rd}lvs arﬁﬂ@F]B?Fé“E 983%vdent, bovi ne
and. hurag, AU A B idySI6as.ud i BluferdOHAE 1991649 JCabBGES-B6. are enpl oyed.

The hybridoma ce ured In a suitable culture nediumthat
Antibody variable domains with the desired binding specificities (antibody-antigen

20  combining sites) can be fused to immunoglobulin constant domain sequences. The fusion
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant
region (CH1) containing the site necessary for light-chain binding present in at least one of
the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the

25  immunoglobulin light chain, are inserted into separate expression vectors, and are co-
transfected into a suitable host organism. For further details of generating bispecific

antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986).

According to another approach described in WO 96/27011, the interface between a
pair of antibody molecules can be engineered to maximize the percentage of heterodimers

30  which are recovered from recombinant cell culture. The preferred interface comprises at
83



preferably contains one or nore substances that inhibit the gromh or
survival of the unfused, 5 immortalized cells. For exanple, if the parental
cel | s | acwotohm4rzynme hypoxant hi ne guani ne phosphori bosylPCrresnss@nase
(HGPRT or HPRT), the culture nediumfor the hybridomas typically wll

i ncl ude hypoxant hi ne, am nopterin, and thym di ne ("HAT nediuni), which
subst angest Ppaveiihe CHS répicavdfan @htitddE Binstdad dopiadn tin ted insthodroné er mexd
immortalized cell ]ines are those %rgat fusfe ef f.'(gd'é,ent I()é/l;ll sugeg rty stabl e
high 10madaeyinoaciksidechains fpmdhs ifsriace ¢f phe st anibody el 476, @9% oduci ng
cells, apgh BIRr §&\Ghalnk (Eg.ltfrodine Bi&@jpttiﬂlﬁi).cboﬁ?eﬂs@t&yﬁemiﬁéﬁ’ oMaegticarref er r ed
immortalized cell lines are murine nyeloma [Iines, which can he obtained,
for instsémia sizp ﬁ@hﬁlqﬁ&e@%ﬁ%mﬁ%ﬁ%%ﬁ%d@élﬂke 1@@?%%&?@6??“@:@%%9}’ San Di ego,
Cal i foor %@eaﬁ'gb %ﬁlaé}q%fa!r%%ﬂﬂ_y ﬁ&d@cﬂé&ﬂﬂn@w@ﬁlshﬁﬁéﬂoﬁ& eMepassds, Virginia.
Human nyel oma and nouse-human heteronyel oma cell |ines al so have been
descr i bettirebuine)l Thistpeovidas duestchamisnofor inerrasingria sielbefahe kgierpdimgr et pR&fzbor, J.

| munol ., 133:3001 (.1984). r et al., Mnoclonal Antibody Production
Techni qu‘g*é”agﬁge‘;&g%ﬁolé%cgﬁ%rﬁgs,lp Ogi%g > Dekker, Inc., New York, (1987) pp.

e 0 AL 0 S s 1

t hen be assa e prese anti I es ected agai nst
t he ant i @enF(aP)iseailiic yntiiodizs)hi Tedhmigpes 80 geppeating ibespeoffiodntirodiesciamal

anti pbodi es._ produced t.he br. dao ells is determned oo

i mu prwg‘iﬁfﬁgf‘@ﬂts g‘nge’éagsicﬂé%ilgﬁﬁ%&r%ehgo%t@g{ggl@/){g’ %ﬁ%ﬁ%&%fn tibodies

radi oi MaaReRpEepred Wi ciitinicab RERHEE - Bichkadt AllISHRAGIPIOBI € 985p8sajbe(aEL| SA) .
Such techni ques and assays_are known in th geréi. The b'i:ga@i n& aff%ni ty of
t he nonoRiPeATaTe vARTSILHERFt dniiRodiesare protsolyieally sleayed 10 enarug FigD )2 ECat char d

anal ysi sppfe MARSAR A0l i prefBiRE of B BEISIBompklifis 226ht (dEA heserdteef er abl y,
25 anti bodi es having a high degree of specificity and a hlgp bi ndi ng

af fi ni t ytofstabilizeicingk djhiolssndi pjerentipsrdesula digulfide fasmatiote Tedib’'ed hybri doma
cel | 5 a7 ol HGRYERd G oo Aen ChARERS EARIORRBUGHOAM Rikrivhd il LORG T Ut T On
and g y ard net hods.

procedure rown stan 0 Suitable culture nedia for this
pur pose Fab¢{TNBederifvativee isahaul reqonDertadde ths 'Feb’Nbigl by wedugtiagvéths Medi um and

Do ao BetrBgifhe s RPR B sdbifu hu PR G Fup e 0L ovn 10
monoc| onddrivanie tb GdingBe biggcificedtitndyt Mhe bisgpcifio nagbadis phelutsigiambewseders puri fi ed

fromthe cul ture rrgegi.um or @sc'.t esfffl uid by conventional immnogl obulin
puri fi cafgenls I sslrG Wsimmbufratn Olegey o npl e, protei n A- Sephar ose,

hydr oxyl apatite.chr gl aph el ..electropharesis, dialysi r affinity
chr of@t ogr ap hé/‘fdl@“ﬂﬁg%tﬁg%%@%ﬁfﬁlcg‘éﬁ S, lggo‘%gfﬁ fg né%‘ (ig’ieil a?i}% eelrg%/all?econbi nant
DNA net hggipled $8HobmdSpecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992)

describe the production of a fully humanized bispecific antibody F(ab’); molecule. Each

Fab’ fragment was separately secreted from E. coli and subjected to directed chemical
coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was
25  able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as

trigger the lytic activity of human cytotoxic lymphocytes against human breast tumor targets.

Various techniques for making and isolating bispecific antibody fragments directly
from recombinant cell culture have also been described. For example, bispecific antibodies
have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553

30  (1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab’

portions of two different antibodies by gene fusion. The antibody homodimers were reduced
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t hose described in U S. Patent No. 4,816,567. DNA encodi ng the nonocl onal
anti bodies of the invention can be readily isolated and sequenced using
convent i owelo3pupseedures (e.g., by wusing oligonucleotide pcahse2/sdsaé are
capabl e of binding specifically to genes encoding the heavy and |ight
chains of nurine antibodies). The hybridoma cells of the invention serve as
a 10 pr ef arnthedngeoegiortodbrms nmhoMAan&maﬂeio&ﬁlimﬂemjfonth& dahlleo@an be pl aced

i nto exprgssi Vect o which are.t transfecte o host .cel I s such
no. o m o) Thisgiatindtan e Bf Gnizog s RGeSl oG col | <
that do nOlke ‘@iabedyitShinPlo S dsseritedmy A @B b, BRSO NRIHNAcadl Sti ORI N t he

synt hesi s otﬁggggclonal anti bodies in the reconbi nant host cells. The DNA

al so can PO § 9373 khss Prowkiss pa altgatize meshapism forgmaldee bisperifig attbgdence for
human feagyonhid. The h‘a@ﬁéntscaﬁ’ﬁﬁ?lsg e Hcsat@gﬁang Qﬂﬁibﬂ%ohﬂmm\fﬁ? Sondborddls o Nomol ogous

muri ne sequences (U. Pat ent 7; Morrison, Nature 368, 812-13

(1994)) ohg%yh%mabmqoyla}mwmbisgawet wblch 1sm$h@g|t@bunw nalnngjlpqmgees@kmence al |
or part ofydy 3@9%9& SRQURRES éc%ﬁdl bty ﬁ&g'fog ran{%!égmﬁtpa& Such

a non-i nmmunogl obul'i n po ypept| e ca St uted Const ant
domai ns oforca togpraii Vbddb}ne ocbmplhmentarvéhtamb Nu domamanf dnetheufyagndnt theekbfor t he

vari abl e e.a nco te.of ap a ody of the

i nventi oni%?mggrea eggn"g el %S |°{/h§ enteg%ﬁ(%l %H' blﬁﬂuﬂﬁ%?‘ﬁ%ﬂgmtl bodi es The
ant i btli efaghiene by ¢t wgaf s‘iﬁglexcm Pv GFe) diman thagﬂﬂsbeaﬁ rdpbRed. rBeeGrulbsa ec an
further 5.conpri.s I anti bodi es or human anti bodi es. These

ant i bodi € éi@@a%i#%g ggagdm nistration to humans w t hout engendering
an i mrune res e.by the hu nst the admn ered i, mmunogl obul i n.
Humani zed f or %5‘ B‘Pdlﬁt%‘f”iﬂb’?}ﬂfeetgﬂ %P‘?‘r‘é*ﬁr%conf%"dig b EFramRle, tispeRfifogl obul i n
chai ns orarib&@eERah Se bﬂasire@f"n(tsa@h REndivnol. Aal-60 EB1). F(ab')2 or ot her

ant i gen- bi ndi ng subsequences of antibodies) that are principally conprised

of the 30 sequrBES1abS bishebiGIRNMIHOTE BAMIRPL IHyH difftRst &RIdba At 184sNindBE sequence
deri ng froma, non- 79 WO 03/ 040345 PCT/US02/ 36316 human i nmunogl obul i n.

Hunantz at VAR Qriginates ip Sheaoteintigsm obile iycnting. AtersE vely, apentiaptigshid 26®- wor ker s

(Jones etofdh imm b%hnﬁ%iecél%%ﬁlgg’coﬁﬂa%@)wm%l%ﬁﬂmb%s% ﬂ?‘ﬁlg
332: 323- 327“§198 Ver hoeyen et al., Science, 239:1534- 153§ 88)) by

subst i t utnelee uipRs sug as@IRedlreespior awleb e (¢ &@%%s@@ﬂﬁlongﬂsequences
of a hu
mstancgzﬁ: 0?%%%%/%‘&%& uggFg( ﬁﬁ%%ﬂcmﬁéﬁ%bﬂe repl aced

by corresqs@mﬂxcusg:eﬁmlm faieran medsindus $o thHmﬂxmpmdngﬂnbpMdmlasang@n al so
conprisse harefoun ngither in the recipi antlbody nor in
Che’ 400 RGBS Rt B IS o deBfie R R B s e

ant i body pmlchlacmmgbn S'€hese antibodies possess an antigen-binding arm and an arm which binds
a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA.

Another bispecific antibody of interest binds the protein antigen described herein and further
binds tissue factor (TF).

25
Heteroconjugate Antibodies

Heteroconjugate antibodies are also within the scope of the present invention.
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such
antibodies have, for example, been proposed to target immune system cells to unwanted cells

30  (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO
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substantially all of at |east one, and typically two, variable domains, in
which all or 10 substantially all of the CDR regions correspond to those of
a non- hurwo odfmasrdgl obul in and all or substantially all @CTtuse2/saasrewor k
regions are those of a human i mmunogl obulin consensus sequence. The

humani zed antibody optimally also will conprise at least a portion of an

I munogl g8yehg3ms,GENGH0RYY. 1f 83bstem 1&@& that P hiftboliits édddde pRfpard MRS using
i mmunogl obul i n (Jones et al. Ri echmann et al,, 1988; and Presta,

Cuf f . onncstrrra@hods B gynthetio prtein slwmglgszl)lshng thpse nyokiRE sppsliskie agentsy| | y
human an ly the
numn ‘g!é%gen 58, b0 oAl & ﬂ%ﬁcfg@ ug6ih Bullfle Whhelie 85868 dral | Y

chain" and t heavy chain, including
t he CDRs;formmgaehmctbmHmdraExargéwezf suighle eagents fméhl%surmse incirdged " human

ant i bodi es.” nal

ant 1 boci Bumenis. il acknlF SRR AR R e ldThitk oottt KRR BED 3T

hybr i donRattg®™Non#,GUE9§EG ee Kozbor et al., 1983 Im"runol Today 4: 72) and the
EBV hybridoma technique to produce human nonocl onal anti bodi es (see Col e,
et al., 1985 In: MONOCLONAL ANTI BODI ES AND CANCER THERAPY, Al an R Liss,
Inc., pp. 77-96). Human nonoclonal antibodies may be utilized in the
practice of thiecpr@&@aadioniBagmnéringn and may be 25 produced by using human
hybri domas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030)
or by transfontaixﬂgdmmmﬂbtB-xm&lﬁtbrsha/mﬁlbdepﬁﬂeiiweBanrwmres;sectuoeffécttoro (see

Col e, , 1985 L. ANTI B ES.. AND. NCER THE PY Al an R

Li ss 10I né“ncu‘ﬁlpso as?“? e@%‘f‘ce’ F1$: %O}?Ftbvﬁnesﬁﬂﬁi a‘iﬂ’f)fbb dcf BUNEH Ceél S0 be produced
usi ng addidn ;ﬂ’é"gj'stélﬂﬂéﬁlﬂﬁﬁé@scan B@mtrﬁ&ﬂcbtﬂinﬂgh@l:laﬂagloﬁl Bpleby alldwliigainiefthain
(Hoogenboom and W nt . Mol . Biol. o 227: 381 199%) 80 WO Og/ 040345
PCT/ US02Aseifidgbongprasatign insghis regjon. \He hoppdiperic saogpifius gepgiajed canhaye) oy | Y,

hurman anﬁmﬁe%%&eﬁﬁﬁza%n Hﬁﬁ@mﬁyandromnm%éeb&gpleme&mnémmlmmg dn@ | oci into
transgeni ¢ ani mal s, mce in end ogsnous i mmnogl obul in

genes hawetitiodedensadent eﬁaluiﬂréyto@éwﬁy é’%llé&}) |Sﬁ9§ta¥0¥zﬂ J. Expo¥ed.c{8i Y i@hye, human
anti quyﬁéso(ﬁ%zz'aﬁ’d‘sh eQ?S&ﬁﬁgf& 1R 513 6bOB ALY %%{B*ain%ctah@éodﬁﬁ%ﬁhl n5

humans i n al S ect I Ng gene rearrangenent, assenbl
ant i body enlapeﬂdtaoil-rtlanor aftivity cpplsode prep@edi@mgrhetﬁe@nfuﬁ@mn@mw cer fﬁ" U S.

oL e GR  a GE RB, 53 5 395 Py 7Ry B PSS,

Lonber g ein & engivadred thal3&S d84 G 8&on m&h)theréuyrhai/esaﬂnaﬁdddpqmple@m 1YS812 13

(Négggz )geralllz‘% &ﬁwglrcgp ; lt%ls o%%% %‘fuﬂrngcﬁ’?flt %Z%gg%ll@%@% Peggrgaf%lg( %@r g a%d Huszar

(Int %ron. Rev. | munol. 13 65-93

Immunoconjugates

The invention also pertains to immunoconjugates comprising an antibody conjugated
to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive

25  isotope (i.e., a radioconjugate).

Chemotherapeutic agents useful in the generation of such immunoconjugates have
been described above. Enzymatically active toxins and fragments thereof that can be used
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,

30 alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,
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(1995)). Human anti bodi es may additionally be produced using transgenic
nonhuman aninmals which are nodified so as to produce fully human

ant i bodi eworcaisis t han t he animal's endogenous anti bodi e®CTUSOB3@BOOSE t O
chal l enge by an antigen. (See PCT publication 15 W94/02602). The
endogenous genes encodi ng the heavy and |ight inmunogl obulin chains in the
no 3 hu Imsm rl:hﬁl}}aﬁd&*lﬂ’-ﬂﬁ&[bn}ldﬂ%iw&ml tdn@d BHibited) duraignt drutn, |sQﬁbneﬁiaQ)ﬁdiiﬂaQs human hﬁavy
an i ght .chai n i mmunogl obulins are inserted into the hast's gengne. The
huran geﬁ‘?shéblEQF’éeloP%B‘ﬂtﬁgﬁ““é‘E’é%fP‘%%P" Bbeanmyen, q&gﬁnxgnféﬁéhe THrReCeh o

chr onos oRBget SfthdibRidlided £26 avaBlablb fr R proiiBiion IMNMMiSREBRES antibBdi&Ni mal  whi ch

provides all the desjred,modificatio is then obtained as 20 progeny by
cr ossbr e&ArRRes eledereddiat d: I?rhar%%@ém {(géR&ni mal s containing fewer than the
full conplement of the nodifications. The preferred enbodi nent of such a
nonhuman ani nEPipgates of s patbodyrgd pyotows Agant peanade HeROREEFM ofs di scl osed in

PCT publ i ke O : ) A { £ s Becells

whi ch seggg%gg uP¥§&ﬁgé§%%gﬁﬁﬁﬁggﬂﬁﬁgf?%gﬁgggﬁgig%??ﬁ@ggggbggﬁﬁ§%éobtained

di r ect | y ($¥1th intveothinlane (ITa oifenctionshderivativéserd imidpestean(sgeh dsdimatipden of

i nterest, . e reparation of C | hody, or

al t er nat iaé@ﬁ“?d%%‘nci ??‘%@h %H?Sz@éc%ﬁgce\%lcgma%? :Il %B%QHS# Fﬁ‘lé“’ s §El&{n’%| , such as

hybriqonghﬁnﬂpﬂﬂdaih?agm?pmhmnmﬂs%mﬁhbbﬁKpaﬁ@ﬁﬁFhﬁﬂﬂm&hhﬁmmhhbBgenes |

encodi\ng the.i nogl o ins. .wt uman _var. e r.egi.ons..can recovere

ona o stad He R S bist probaren oy S0k RSy e RSl S ey

modi fi ed ($uoh dxbBie Ao dlinggamte)ant bhodivFwtiadcaspouhdy (sekaspbaiflididgl e chain

30 Fv nolegyLes. 81 WD 03/ 040345 PCT/ US02/ 36316 An exanpl e_of, a net hod of
g IREAPRRRENS) B xampleAFiGHT ingppngioxin Gap he Breppsd RS He-BRbIessi on of an

pr oduci ng-'d

endogenougeltEran OSdiGHak 438; 1088 Y Y0881t dbdnS14HaBd OERBthiddyddaperZ@t Nt NO.
5,939,598, It can be obtained by a nethod including deleting the J segnent
genes f r apfhykticthydene: trigmimepantpaemsis 6¢id (ISR TP A hajan cxaseniay chelading agast §psni ¢ st em

cell o0 DRNthe 2 o prevent formation of a
transltgri g{)ﬁﬁéﬂgn ?felggi?gﬁri\ge b [ mr%%%laf’(gﬁtﬁegwgeﬁ{/@zghai n |l ocus, the deletion

being effecte | : i ] ) ing a

sel ect abl e narE@%?é%%@&%ggﬁﬁg?%gﬁ%Q%ﬁ??EgEﬂﬁ%%ggﬁ?%ggt ﬁ?cg | a transgenic
nmouse whekeptayghmtiprutdizdtiopein turer|pretargesimg aibareithibe gaiihedereceptprrgnjugate el ect abl e

ant | body sl alieft AHBEEIR, ARoAR LR fon BhEHH e SHEfuRT 2 TR

i nt r oduciusigg anlesiy agstiand thee administrititn of adligaidhé. g, avidid)eldt isde tsequence

encodj.ng a.heavy chain into one manmalian host cell in
CBO 9 conjugal edyto a cytotox}c agent.

CRF2-13 Recombinant Expression Vectors and Host Cells

Another aspect of the invention pertains to vectors, preferably expression vectors,
containing a nucleic acid encoding a CRF2-13 protein, or derivatives, fragments, analogs or
25 homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule
capable of transporting another nucleic acid to which it has been linked. One type of vector
is a "plasmid”, which refers to a circular double stranded DNA loop into which additional
DNA segments can be ligated. Another type of vector is a viral vector, wherein additional
DNA segments can be ligated into the viral genome. Certain vectors are capable of
30 autonomous replication in a host cell into which they are introduced (e.g., bacterial vectors
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culture, introducing an expression vector containing a nucl eotide sequence
encoding a light chain into another mamal i an host cell, and fusing the
two cel | swomsfoer3ns a hybrid cell. The 15 hybrid cell expre®sggsan3iami body
contai ning the heavy chain and the light chain. In a further inprovenent on
this procedure, a nmethod for identifying a clinically relevant epitope on
an i MuNageny a Batttrial 6@difi 6f RplicaBor@idReFohaAmSahaAthivegod)) Giidriveady t hat

bi nds i nmunospecifically to the rel eyant egito&g W th hi%h affinity, are

di scl ose&-§-mopepisopabmpamalignetiersoye srezyed bitp the gename e AeY cethtPogi ngl e

Chai n AntjRafiRa M6 aRIdkng ! MdbReby AeaBhlicaRd alols With R sCRAoRe adapted for
t he production of _S|ngle-chaln antibodies specific to an antigenic protein
of the i Mesenvenhgertaiprectorgare capable opgiresting thrigxprassop@f zaws to Wikchiday &eon,

net hods : e i f . i libraries
(seo o oS PRARA S Sud Ve kS A RRRE] KOl o bORIRRHERS Mol & anc
ef f ect i vexpress®ntvedtons af nlity df rer@muedno PAIA Ectiniducngmefiesinihid fornh be desi red
speci fici for rotein or. derjyvatiwves,.fragnents nal ogs or.. honol ogs
hereor - PRI PR ReSen i olfinid‘ 3R nlsoRP Tl e M Ciha il

ant i gen mmypldsmidisabined chymbalg hrdddoasofivecon Howdves tiarihventiad iwditeigled but  not

limted to: (i) ap F(ap')2 fragnent produced by pepsin digestion of an
ant | body KHBPALS 7R ot Orhs oL iy DRRP Ve Re e g5 HER Jr0or By BARNTTY ¢ he

di sulihi dgefbéivdgatovaiisedndei@dBuled ahd ABAG Msociftbd virusas), wiidh W dbghi a4 5

PCT/ US02/ 36316 Fab fragnent generated by the treatnent of the antibody
nol ecul e fWicti®PSpapai n and a reducing agent and (iv) F,, fragnents.

Bi specific Antibodies 5 Bispecific antibodies are nonocl onal, preferably
human or hureRheieemBiRT BEIPssion vepars obhg BvBhtinl cRpPEtsectvrieliarided teor  at

| east tweydhddnGh & MrnPRiie At exprBssiol Of e SRABE alif$Fa hOR 8e10 which Seakd th&ll NG
specificities is for an antigenic protein of the invention. The second

bi ndi ng therregombinant expyesgioh sectaninrlydeoneon snozgipawlpREesasinges; slegted enthesur f ace
pr ot gizn - (I g ek jispecific
ant i Eigdi gém%(rﬁgﬁ nog'{/\%e?]lE F\Jl?eﬁ%&g{r%% ?Xp%égig?’ttlfl%ﬁ%%egé,%?ggﬁk%&;é onbi %lg%tagfgr oducti on
of bi spesiduenceambe Erpaisesl. iWithing etombinaitexpressampieetss " operably-linked" is

i mmunogl obul.in heavy-chai n/]ight-chain_pairs. er, he t heavy chai ns
nave. d t PUidRY o RN R lelob e FBRLTrRRES o IR B bl 08 Y 57556
(1983)) . sBpemesyinod mhdier thandbms fassmedsivan tefnuclevddecequehesd (b.p., ey and

| i ght chajns, these hybridonmas (quadfona 5 produce a tentjal m xture
of St en’ AP¥RaEHE R MBUOROT AL ATH & hOF Cabivish B PoP g ato the
20  host cell).

The term "regulatory sequence" is intended to includes promoters, enhancers and
other expression control elements (e.g., polyadenylation signals). Such regulatory sequences
are described, for example, in Goeddel, GENE EXPRESSION TECHNOLOGY: METHODS IN
ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include

25  those that direct constitutive expression of a nucleotide sequence in many types of host cell
and those that direct expression of the nucleotide sequence only in certain host cells (e.g.,
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the
design of the expression vector can depend on such factors as the choice of the host cell to be
transformed, the level of expression of protein desired, etc. The expression vectors of the

30 invention can be introduced into host cells to thereby produce proteins or peptides, including
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correct bispecific structure. The purification of the correct nolecule is
usual |y acconplished by affinity chromatography steps. Simlar procedures
are di sclwead/ours4iN0 93/ 08829, published 13 May 1993, andPcCa/UBoasisecker et
al ., 1991 EMBO J., 10: 3655-3659. Anti body vari able domains with the desired
bi ndi ng specificities (antibody-antigen 20 conbining sites) can be fused
t 0 i Mung@gli@bptbicths ©8 PEFtRABY, cARBRI BY mERILRIRIE &5 dekbigbell heleRNe. ghCRIFRIEDI Y is Wi th
an i mmunogl obul i n heavy-chai n constant domain, conprising at |east part of

t he hi ng@roteinp mua ferms of €BF&M3 proteing, fusipngrefeing#ia)o have the fir st
heavy-chai n cgnstant _region (CHl) containing the site necessary for

i ght - chai nbilReiTSqgMpinaRiErpressipnectpis 95 the gryentemm cap be designpdfos exmpfaionencodi ng
the i MuReeRebUbI BoRGRYY plolRfthSlid o shiQibid Bdls, iFor Q&ﬁitp[e?éRFﬁ-ﬁ‘? gﬁ gins can

i munogl obulin li'ght chaln, are inserted into separate expression vectors,
and ade boexprespdindurealiogllpsugh snfschdricsiarpolt ingeceells Gising Peguldvimus her det ai | s

of gener . Di hE I i ‘ l .,

Vet hods CRPRALHRPEED SRRl R E SRS e BEES Bl 1
descri bedn Goeddel, GENR FRRRESSIDN 8 ECHNOR DG aMdE DS ENZ/MIADGY 085, Achddoddy

nmol ecul eg_can, be..engi t o . maxjl.mze the percentage of heterodiners 30
whi ch ar Z)r?sé’cnsc?f}z)rlgﬁ” b%&ﬂ@g@o%ﬁﬁeﬂ%@%@ﬁ re%%’lll)qlwg‘?"pﬁeg‘%OIbYeéPOé CILF i nterface
conpr i sesrafdcrib&BandrDSiaR4 GB¢bo, REFlxhibPR/nsia g TG prdngdc tregul iy beq@bnded1gndCH3

regi or& of _an_anti body constant domain. In this method, one or nore snall
am ndVacild ROLEEISFai ns fromthe interface of the first antibody nolecul e
are replaced with |larger side chains (e.g. tyrosine or tryptophan).
Conpensat ory EERGFSIQIEE Proseing i prpkarygies fymost plign cgpriedioppinschelghip ol si de

chai n(s) vamsvestofoffhirtl donithdVe@F rdG&bR prdnters 85QAHg AR tkRedivbn D BRlcpCcUl € by
replacing |arge amno acid side chains with smaller ones (e.g. alanine or
t hr eoni ngyS;omWir@nﬁvw pretsing. Fesianaisrtors ald p npmbered s agidetod Bpiginof t he

het er odi %Eéod@&lﬁ{?{)egr},fﬁgﬁallgg@g@'aﬁﬁg t&HﬁJnaﬂggﬁh 3‘%“]%“1%“‘%" Iﬁ‘&einp?g%icﬁﬁ%érﬁbr ant i body

Bi specific antik es c e prepared ength ant .

f r agnkent yectpss typicatly servy thrés pedsf (Dtodmiréasoepaesyion PErehovilineat prbtsin; dner at i ng
bi speci fic. i I . i J e Cldpbed in the
literat urtéél.n% rgérquggo%ﬂcé&%g}% geec??ﬁnc %?t%%g%l:&gg}) §%%§Y%tgg re%gt?()}d‘; fﬁ% ng

chem cal rédontbaget prBesrtyaactieg asal ligandSmiaffivdiy pRAHcdion( OREH )n fHisior exfress@an
procedure erein intact anti.badi es. ar ofeolvti.cally cleaved.to generate
Fab )2 rPagenraeolifSa®et wEienfidadeE hanedinhios iRuton B bR Phe

di t hi ol cavpibshiigoREEO ensbliepihtihSE Hetrécontbinagt Bbielni fdtn the Gisival madétiyhi ol s and
prevent internolecul gr di sgl fide format] o[% The Fa 15 fragnents, generated

are tAen SUSAYPEPL GPUHHCHIR ShIE MEBREIIPC 'r@yn&éeﬁng HeimpagnatecReoeBtiof he
Fab' - TNB setfiehdelihdlBde Fadtdr XaNthfoRbawhalehRebkirsd. M8y pleablusibié:Presti¥n k&6t | ON
wi th mercaptoet k}lg/l amne and is mxed with an egw nol ar anount_of the othe
Fab' - TNBinclude pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL :
(New England Biolabs, Beverly, Mass.) and pRITS (Pharmacia, Piscataway, N.J.) that fuse
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the

25 target recombinant protein.

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc
(Amrann et al., (1988) Gene 69:301-315) and pET 11d (Studier er al., GENE EXPRESSION
TECHNOLOGY: METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990)
60-89).
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derivative to formthe bispecific antibody. The bispecific antibodies
produced can be used as agents for the selective imuobilization of
enzynes. WO odadi3ss onal |y, Fab' fragments can be directly mpexaser/asié rom E.
coli and chemcally coupled to form bispecific antibodies. Shal aby et al.,
J. Exp. Med. 175:217-225 (1992) describe the production of a fully

humani zed bi spge istfrdté‘gtyﬁﬂftﬂaﬁiﬁﬂ% 1EdoMbinadt HroteLekpRossiGRRIE. c410il to ExpagimBt  Was

separatel y secreted fromE. coli and subjected to directed chenical

coupl i ng Praeiyin g bost Bactesianyithpa napwéeaﬂa%y torrrpteycally FleavsitReeqtiRanhnt i body
thus forgrd.wag..2p ga@loﬁestnﬁn %ﬂ% E&@R&@ d»:mmw REShAS b Rz BBy ecept or

and normal human T cells, as a the Iytic activity of human

S
cyt ot oxi d8f yﬁ:pedmmytf’e@s agaDicgo, @ams(rlu%&)éh%g § ubmnither siraiesy ds to alfertheus

t echniz:qu L directl
from P ecdnnrnac SR PO A% PLERERN I Bl R ok FURAL B O r o0t 1Y
bi speci f iimlivddal bodbne for ehaneilresitl e dubsecprefeteniiaty utﬁucﬂ inéT zolp(me% 88 Kost el ny

et al nmuno 148(.5) .. (1992 i ne. zi pper

pept i desk?%ﬁtﬁﬂeiqggsﬁ’éfg‘dgcﬂ% ?ét%ﬁrlnﬁg@ §“?q1 %ﬁ?&a 01[‘8 %lclfabdz portions of
two di ffeéqﬁaﬁceaafihb@dzie@ﬁonbyangﬁlaanwsum.stamﬁdmIA Hadysiheomdiuwrr s wer e
reduced 84 WD 03/040345 PCT/ US02/ 36316 at the hinge region to form
mononer s and h@idtHee er@bodihe®,dhd ©RF21[l3nekﬂSlessaﬁlt\jeh0ﬂi$ a yb@t efpedsio®vetorThi s
rreth g can also pe utilized for, the guctl on of .anti dy@osgm imers. The
" di ad8dy EXpEplEhol YgiPrafet eprastion WC% F‘ic Garyess cglivisae e PERIeCl Acad.  Sci .

USA 90 @ﬂélém@éﬂ& (1592 IBR$ RIS ML &lubjl ARt Harekobme @82 sawif30r  maki ng
bi speC|f| c antibo 5 fragments. The fraEments CO%I’I se a heavy-chain

vari abl e 93%84)np 8(5@1%6&%19&7 genq JAghi3-tF frgirogeriGpRPTALYL) by a
| i nker V\Aglaﬁﬁléé EQf)Shan gczt(gl\%Hg,%\g/g%@Lrsmglgggt% the two domains-on the

sane chain ordingly, the VI domains of "one fragnent are forced
to pair with Qﬂg@t r RERRA!

t hereby for mgﬁgm% wo anti gefr?lJ %m)l%|e%}&§ﬁggﬁg%n%§%§§ngga§2%§%or maki ng

bi spdéi f ivectent Bhodgving vegtery availieile iy expressienet etot%msng celtugddansectruellf @) di mers
has al so e J 0ht 1994) .
Ant i bodi eS?@\%I& @%MM&WA% ?ﬁes Mﬁlgrf(t:?ltéé}ggér éwoéocr'ﬁle gf %56]%3(%?)5%?}%() | e,

tri speci pVL sedest (Locldow and Sumibes, 1089 afimthgy TUd: t31e’i9)a| ., J. Immunol. 147:60
(1991). Exenplary bispecific antibodies can bind to two different epitopes,
at | east one hfye:tﬁn(vdﬁrcehlbommghtnameﬂ;elct aid d)fethepmmreion iacvtptegmd inf the

i nvention. er n%ﬁ?tﬂ vely, nt| -antigenic %tr’f An i mung ngl%ln'

nol ecul en?:aélﬁn S’r’i‘éd‘w 139 X RS IRRV E5 O ﬁ@p]f’%o énatn?r YGerTRE Mol ecul e
on a Joeukeawis tnchuiepCIMS (Sked; abs7. NenspBIN: smlae@pMerzP(e (Kaufighi?, ¢ £2D3987CD28, or

Ezz:l Fg;RIEiII:l?BQr %ég%%é )]c %heln%g;ed(nlf (r:lyarr&nahaslﬁjgerfls tﬁe ex ress101g \%%?oérl')s controY RIT (COD82)

functions are often provided by viral regulatory elements. For example, commonly used

promoters are derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40.
For other suitable expression systems for both prokaryotic and eukaryotic cells see, e.g.,

25  Chapters 16 and 17 of Sambrook, et al., MOLECULAR CLONING: A LABORATORY MANUAL.
2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1989.

In another embodiment, the recombinant mammalian expression vector is capable of
directing expression of the nucleic acid preferentially in a particular cell type (e.g.,

30 tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific
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as to focus cellular defense nechanisns to the cell expressing the
particul ar antigen. 20 Bispecific antibodies can also be used to direct
cyt ot oxi cwegenis4t o cel |l s which express a particul ar ant iPgeErISIThB3€

anti bodi es possess an antigen-bi nding armand an arm which binds a
cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or
TETA.  Angdubiesry Blefiefis iafd aornin theaky. Nﬁn—lmﬁtﬁrgesﬁmpbsrﬁswitdbe: ttmmt-@hcfiﬁanti gen

described herein and further binds, ti ssu ctor F conj ugate
Ant i bodi SRR fft?gaéttuemaprpms@aflggr- gifig 13 f’—’rﬁI Weg% t he

present bay.ent)i Bphoil B@&ﬁ@ﬁ@m&t@@t@a@ﬁ& hiPEItES 198F AR TRARASL. 4 two
coval entI j oi néd anti bodi es. Such_ anti bodi es have, for exa%/lgo been
(

pr oposed 28327 3r eerticuien remeipet o R qelireceptor (Wingin pedBadners, 159 JPat ent

No. 4467 0 Hi Vb 0; WO 85 WO
03/ 04034 /Ué%yl%ngglo@#‘%ﬁhEé 0%088@39%?2@00 tenpl ated that the
ant i bodi @@ltinme HQS@r@ﬂéﬁeﬂliMS)lmmon-mtﬁg prénaien (apt thousirefilament het i ¢
protein chems u se | vi I ng.agents. For
exanpl e, pronr%lﬁﬁer{b f%f’ﬁ‘%&ié%%dl §c:9(r;ns°fcr uc?g“é“%s&?‘ng’rsg%ﬁu5&35??3@’ exchange
reaction pmicréay-spéoﬁﬁmpmmoﬂrst(ﬁdlom, lbedl., he85d Sciknca 2p0:942-01 6)sarid mirheary eagent s f or

this purp i nclude 5 innot olate and rimdate and
those: di LRGSR TBPmalet b f ok 1) BomoissE i Pad\o. Aegbal o8 LoaRFBL  or
Functipon AppBéaaeR Phblgtatibn R& 26! %de&de‘{/@&lr@en&ﬂyf@gﬂlsﬁtéﬂ pro@oteitadagdy of the
invention wth respect to effector 10 functian, as to enhance, e.g.,

the ef f e€RGAMPAEE, coF-» they BUHRY HOK HERMQtEFS @@éﬁth%%ﬁhé%?o Seigice 28%anpl e,
t by al
Cyst &i ne 3pL§ dﬁsuflﬁ Jié‘-?égo&ﬁﬁ @@%JM&‘E@ %égtaﬁdﬁ“ﬁﬁm'feﬁn f@glﬁ&esw@@e y allow ng

|ntercha|n rmation 1'h this Tegion e honodi neric

ant i body 58ht46)gener at ed can have inproved internalization capability
and/ or increased conplenent-nediated cell killing and antibody-dependent
cellular cyt o’ti‘bednaélttipnroviwea JOadeinm emcssiorj veckrgomupusing 4DFA 1191 15

1195 (519920)1 an of %01 \?entlon clon %I‘Tﬁ{? 9{16 e’xpres G Ve, t%? 1n2a?122 1s(er11s%9%)entaﬁ<9nnol% ric
anti bod| &H anced an umnor - acti vi SRRSO prepare u5| ng

het er obi fig) ﬂetDNm abkcmhss eperatielydinkead to desgﬂatdngdequandmm § fnaster elat allcawscer
Research, 53: 2560- 2565 1993(% ﬁhﬁ Vv kltjl %éﬁ 1 be
gt neer 8 SHERIALY Fonr P e aRPebis ot irdr O oleate (ot et
conpl eners CRF3i1S mRNA. A@gﬁl‘a@@rsa@dnbéslo@&au@e;em&reemmmﬁcmwmnedﬁmhk- Cancer
Drug Design, 3: 219-230 (b1989 20 | nmunoconj ugat es,
antisense orientation can be chosen that direct the continuous expression of the antisense
20 RNA molecule in a variety of cell types, for instance viral promoters and/or enhancers, or
regulatory sequences can be chosen that direct constitutive, tissue specific or cell type
specific expression of antisense RNA. The antisense expression vector can be in the form of
a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic acids are
produced under the control of a high efficiency regulatory region, the activity of which can
25  be determined by the cell type into which the vector is introduced. For a discussion of the

regulation of gene expression using antisense genes see, e.g., Weintraub, et al., “Antisense

RNA as a molecular tool for genetic analysis,” Reviews-Trends in Genetics, Vol. 1(1) 1986.

Another aspect of the invention pertains to host cells into which a recombinant
expression vector of the invention has been introduced. The terms "host cell" and
30 "recombinant host cell" are used interchangeably herein. It is understood that such terms
refer not only to the particular subject cell but also to the progeny or potential progeny of
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The invention al so pertains to i nmunoconjugates conprising an anti body
conjugated to a cytotoxic agent such as a chenotherapeutic agent, toxin
(e.qg., anwerzypmsti cally active toxin of bacterial, fungalPCTalSanse31er

animal origin, or fragnents thereof), or a radioactive 25 isotope (i.e., a
radi oconj ugate). Chenot herapeutic agents useful in the generation of such

i mmunocomjchgatels Bhcame: celigie modiiatiany ethy oo én sueceeiing gereadtiops disttop gigher oxi ns

and fragma;n S thereof thaﬁtlgfan be used includ .d%gth%hﬁriuac?ﬁ glhhai n,

nonbi ndi (g Ber CVE Y PRYHEHEEPC ShH HRET BBXCh ™ BRI A &Hai n (from

Ps eudono pasntaell Ugit aeSall included Within ¢eascope it trnfasaié@d liereinodecci n A chain, 30
al pha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytol aca

aneri cana pr oAgiogtscell BAFe, any SokiiEbo3oaRa4stidREN/ EHQRABHSICRFRIFbtoteiand

PAP- S%, nmonordi ca charant.ia jinhibitor, curcin, crotin, saglaonahi a
of f i cP naF#sPe XRIFFI5A i Pacteral Gofis spch s Eoiglit sast cellsenst ek Bepmalisntetiy my i n,
enonyci n(suai s Kud@n! ChifQt ARERABVaryRell @HG o CUS deBs) Omg kiithek MAkeAyai | abl e
for the production of radi oconjugated antibodies. Exanples include 212Bi,
1311, 13%eknowp o thgsepkilgdiadhe aft.Conj ugat es of the anti body and cyt ot oxic
agent are made using a variety of bifunctional protein-coupling agents
such as N suc&’Fc‘rwrrP1§9|ca13be(12tr pEHRIRPRATYAE O pEBTYeHE 1S Viagppysntional

| m not hi gh ARG alidd or RnfHAoh tARudeAL M&H'h&?ﬁl, &}gtaﬂﬁk A0eSfofhatichS MG as
dinmethyl adipimdate HCL), acti've esters (such as disuccinim dyl

subed@t e)trangfediadn) dessinendedito refer teyh varktedicetngcignizedieshragued for dwradueingls (such

25 bi o- ( DOeh JRAC AR e IVATER PRCEGh, ool Syl ARO[ 0 (1
t ol yene 2hl6ridt ¢ospregipirmivs,)DE frdexiag-naiiatedarahbfoaionlgpobotipgonds (such as

1,5-difluoro- 2 4-dpnjitrobenzene). For .exanpl aricin.i not oxi n can be
o epar e BEROEHPT L flapls TGRS i dromoping b arrie ho% P GRRC fr g

Car bon- 1saﬁlalbek,@dqll<Msmgbi(ﬁcK®mmDT PA(? b:gnmmamml Rythd izﬁa lb&.l €6l1e Spring f 15
trianinepent aacetic aci VX- DT is an exenpl ary chel ating._agent for
conj tyat HAFPopt-akoszipyntRlfl Seineidarpey lrabarazary Pﬁéﬂ"@?ld%@nwgibp@g’ée%@ﬁ, anot her
enbodi mepdqd oth&9ardMbAMusi@n be conjugated to a "receptor” (such
streptavidin) for utilization in tunor pretargeting wherein the

ant i body- r eCepdQiabfQfinbtB@of of amadTadels,8f 8 Undvéh thiiCadpRAdifEponitRd | Oved by
renoval of unbound conjugate fromthe circulation using a clearing agent
and t henSEAession yeqtar angd frapyiecgon techrgitg used oply a sgall daptiontoh gellsimay] integrigten 20

conj ugat gg Q.3 YA Qe g@%‘fg ‘In %’égt‘ojﬁenﬁﬁpﬁl@é@& %esg?ﬁwg%%i, QQen\éeCt ors and

Host Cells Another aspect "of the invention pertains to vectors, preferably
expr @8si that ensedasrasselectale maikai (wg..aesintarice fccantibioticse iscsnlirally iatraiced ® pr ot ei n,

or deri Vﬁ’;[ei h\égtscellg 51&%%1% the g%%lf Afeted Various selectable markers include those that

confer resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid

encoding a selectable marker can be introduced into a host cell on the same vector as that
encoding CRF2-13 or can be introduced on a separate vector. Cells stably transfected with
25  the introduced nucleic acid can be identified by drug selection (e.g., cells that have

incorporated the selectable marker gene will survive, while the other cells die).

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture,
can be used to produce (i.e., express) CRF2-13 protein. Accordingly, the invention further
provides methods for producing CRF2-13 protein using the host cells of the invention. In

30 one embodiment, the method comprises culturing the host cell of invention (into which a
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25 honol ogs thereof. As used herein, the term"vector" refers to a nucleic
acid nol ecul e capable of transporting another nucleic acid to which it has
been |inke0.o3@mB4% ype of vector is a "plasmd", which refreraisops@i€ircul ar
doubl e stranded DNA | oop into which additional DNA segnents can be

| i gated. Another type of vector is a viral vector, wherein additional DNA
segment s re:ambhent dxgassieh ventoo eddoding IGRAL- 1geprotein haCbﬂfdnéiltmdueﬁﬂt) orasuitalde capabl e

(e. . bietart sen YRECKFELS BoedDpiionat weltiolydriait BSldyiah oo

bacteri alcompn@s isolfing ERF2-¢ 3t r&Bindfth HP GBI or RHEE] dein vectors). O her
vectors (e.g., non-epi somal mammal i an vectors) are integrated into the
genonme of a host cell 1n i ntroduction into the host cell, and thereby
are replicat ed2FEAY FHnl AR genorre Nbreover, certain vectors are

capable of di i n ressi on t 0, whi ch are 5

oper a%i vel y-| lr:rﬁff(é?ft 9@68§m9 Yegrn Cﬁ?élo? Bg gzocprf’q}mﬁé‘?lépwmggtmnég?ﬂ]r essi on
vect or s" aninihlsg o€ Exdimple, BXdHe @EHbdheM§ & he¥t SelDIf thif ihldnkiyn isn fetitiasddosst DNA
techniques are often in the form of 1%' asmds. In the present

speci f i c&F PFMbrypris strngell dyiRywhigh ERE? cparﬁte’d‘ecod%aequﬁ?céﬁ EReh§Ehbly as  the
pl asm d iigrddhged Bt HoQTEM Yak tl&é%%@ uééartab&tuevl@&h&aﬁan tHRMRNRY anithdI€iniviM&Nt i on i's
intended to include such other fornms of expression vectors, such as viral
vect ors E&oggnous(dpiZKasdquencephaye beantintyedueed ingvheingeagme ahkamslogouses and
adenqpas OBt AnS AT GRS (R MIWALRA hak SRS IERT. STl

reconbi nant expression vectors e invention conprise a nucleic acid of
t he i nvenimatsaré nseallfmrrswdsim'gttlaatfumuboancémmcegszi o CRER- 3heroteircandifer acid in a
host cel l.

Lch % Xpr i o) % | ncl ude one
or nore rl%eél%a an%é%‘&atljuélﬁc%lsmdﬁet og%t mt%fgc%%g'i‘s g(ﬁﬁe%l g5t cells to
be used f'@ansgii A8SAIOM, a dopdtunias amml pidferably a ranked] have pﬂaﬁ:rah]n;cdt exdentaci d

sequence tqQ be expresse Wthin a re i nangt . ex si.on vector

7 oper abl S RGO DI fEHL s TS eAE DS TEREOHPdS "SR o

I Nt engst OtBerlekdtisieh df@rahdpenit afitlaRlifdlyde HEAGULAE Birfdted, Bhedp, m@ﬂebwi lits,al | ows
for expression of the nucleotide sequence bé\{A@éqlfl an in vitro

transcri Fhicksstdnaphdiians; & A Fersericds ei‘qge%f’“ﬁ ed igto q}%%eanFlel s

i ntroduced, cat f?oﬁl%ch?aQralﬂ hicGRinhal de\;Enﬁ?‘Js b o TEBAR AR enSREULNEE" 1S
intended to includes pronoters, enhancers and other expression control

el enent s nfagurg animgh Iﬂ}ea@é ﬁy@cétng@w exprepuonsof. an Sugored gega Prdegtyn QReiéies  are
descri be [ THODS I N
ENZYNO_O% 1 %@és &)}\gg{%r‘gﬂf tcl:’é B“ggg’ggih %SM Q(N“g Re9§ E nédt}% ry

sequéfcesninmtisd eo@ﬁumhmﬂhabfembb&mammnls tnptetnr@fmable?)apm@ssumwh@h am

nucl eot i de se Qﬁﬁ: es.of ,host cel | thos irect
expr essi Sh do(?feq? m%cr}e‘%etne € %eqﬁléeﬁ%debyglh RVt e rec%m mat]lpl Méglf ﬁhs (e.qg.,

endogenous gene and an exogenous DNA molecule 1ntroduced into a cell of the animal, e.g.,

an embryonic cell of the animal, prior to development of the animal.

A transgenic animal of the invention can be created by introducing CRF2-13
25  -encoding nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection,
retroviral infection) and allowing the oocyte to develop in a pseudopregnant female foster
animal. Sequences including SEQ ID NO:1 can be introduced as a transgene into the genome
of a non-human animal. Alternatively, a non-human homologue of the human CRF2-13
gene, such as a mouse CRF2-13 gene, can be isolated based on hybridization to the human

30 CRF2-13 c¢DNA (described further supra) and used as a transgene. Intronic sequences and

93



ti ssue-specific regulatory sequences). It will be appreciated by those
skilled in the art that the design of the expression vector can depend on
such factwo3asodshe choi ce of the host cell to be transf®@Crawp2/sd3es | evel
of expression of protein desired, etc. The expression vectors of the 30

i nvention can be introduced into host cells to thereby produce proteins or
pepti deg, .l - B3 98¢ RARAADIn el SR 34 RBAdrBase thesiffitieney of ei ns or
pept i de??lyg%&c%%gég{]%%n nuc eisc. aci ds_as descr%%ged her ei nl:t(e'%bl %?F -13

pr ot ei nsxpressicarf tedransgens. ARFpe-speciicgemilaary seqvencsh) SRtepREblvdinke§ e
reconbi napt express B of OKRALS PRiGAD Retdiesicaned for
expressit%ﬁle@Q&ﬁﬁgen\é?%@%cﬁ%ﬁ%ﬁhpr8karyoti_g or eukaryotic cells. For
exanpl e M&RRRfdiBeperating trapsgeaiv anBodbevie spbrye sweaipplatipeadapirRiiecdts such as

Escherichia cali,. insect cell Si OV} eRNECERr S) Yyeast
cel | orpaﬁ’éfﬁﬁﬁyf‘ﬁawa@é\l‘%ﬁs %ﬁl’ﬁ%‘%l gcﬂ%s{bﬂgéhpgag@egﬁggﬁﬁgd further in
Goeddel ,ex5pE, IEXPRESBhNOsT ECH\EOES70,MOT HBDES 13N ENDINIZas\i 986 dn: Acadeni ¢
Press, San Diego, Calif. 990). Al ternatiyvel the oA expressi on
Vector MAAVBUARIGHREN iSRRI SRR herh 85 ESCERBRfhe TIDTOS
pr onot ergfEGUNAL WidhilHGAMERE A W@difor piddidtiopof yitETtaasgeniexpinedsifon of proteins
in prokaryotes is nost often carried oyt in Escherig{}ila ﬁ?%:? wth vectors
cont ai nitragssesisdender anjreal gan beidentifisd Bassd YAg By BredpPre i Phy expressi on of

either dalsdidnlidts r%%i?&ﬁé MR REQIRIPERFELS I ARNXEE Lisyuss @delicofmharber of ami no
acids to a protel encoded therein, usually to the amnq term nus of the
0

r econbi remirhalpr & treisgeniSfauhddragimshcapghepcerugedsopysse adgifionak aitpals CHEERE pur poses:
(1) to itpﬁi{rgl}asg?erﬁ?w({rgo%g &Qns%%nié SRAIR AR Pi(’ré}fs‘ién@a'enéddirg Ck®-ifcrease the

sol ubi |'i e reconbinaft protein; ‘and (iiT) to aid in the purification
of the prewrirdahfathr fertotdiorntiey tramsgemiganmala caryiendbertapigengsi t y purificati on.
Oten, in fusion expression vectors, a proteolytic cleavage siteis
i ntroduced atTddietq ainmidlegousfecoiining ghionl, aveesenis pigparedwhich €eH#BY Hant

protejn to enabl e se pon of t re i nant.. nr I 3 “fusion
moi ety 2‘8*‘%68%’&{58}% Bﬁgg%%r%e??l %&‘?@ﬁh% 8%@’ %ﬁ%ﬁogﬁp%@g@gflﬁﬂ%ﬁgﬁ enzymes,
an;:l thE!i'hﬁ@@B‘;?_mb‘frWl f , bigQunceemplig diemt, the CREMES Ealmt- 6ﬂle)Z‘éRP2t1?|r3 ﬁnbi n and
ent er oki nase. Typical fusjon expres ) | - arnmaci a
B ot cch F9Re SR R oot D Sg SRl Tt By B pHIGRIERG (ol LNt and
Bi ol abs, ,BeMBidnhomRgSe of adiiehal RBRES- 3Pk NBar cdamBle scradbwedymolbgde. of t hat fuse

gl ut at hi one S-transferase &GST mal t ose E bi ndi n:? (E)r(%t)(ei n, or protein A
r espect i ushan CRIP-1% genepd SEQIRINO @ hpnsed ft OB BILT ROMEQEMS| es of suitabl e

i ndugi bl i i it 9L For SRR S8 lefdbo¥Rfak CRE211B Cderdélh thd mouse( AnT ann et
al . ,56(19%5%%%§é’8&%%ﬂt§€5)0rand I%ETellg (St udi er iy . GENE ExPREsSI ON
TECHNOL OfombETHBRS bRty lelvextyr is desisnad sueh thab upplemolegfis b ego, Cal i f.

(1990) recombination, the endogenous CRF2-13 gene is functionally disrupted (i.e., no longer

encodes a functional protein; also referred to as a "knock out" vector).

Alternatively, the vector can be designed such that, upon homologous recombination,
25  the endogenous CRF2-13 gene is mutated or otherwise altered but still encodes functional
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of
the endogenous CRF2-13 protein). In the homologous recombination vector, the altered
portion of the CRF2-13 gene is flanked at its 5'- and 3'-termini by additional nucleic acid of
the CRF2-13 gene to allow for homologous recombination to occur between the exogenous
30 CRF2-13 gene carried by the vector and an endogenous CRF2-13 gene in an embryonic
stem cell. The additional flanking CRF2-13 nucleic acid is of sufficient length for successful
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60-89). 89 WD 03/040345 PCT/ US02/ 36316 One strategy to maxi m ze

reconbi nant protein expression in E. coli is to express the proteinin a
host bactwoioa/owisth an i npaired capacity to proteol ytical | ycalusaysssthe
reconmbi nant protein. See, e.g., CGottesman, GENE EXPRESSI ON TECHNCLOGY:
METHODS | N ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990)
119- 128. hanwidgeus rstanatiixgipn waéthitite endogemodsipend Typidatly,cewtalkilsieqessice of t he

nucl ei c idt e.insert i Ntp an _expr.essj Qn yect or t hat_ t he

e vi dustrankish SRS eoR e nf Bt B R SR et SR e IO P4 zed i n
E. coli (#Aee987eCgi51: SUMehaa dedcriplion of H3BhdlogbisGbconenallsn Resors. 2fhie v@didrlis 2118) .
Such alteration of nucleic acid sequences of the invention can be carried

out by stiEhBHPYOBNRISIRIFRERIEC HeR Aol kifde 8- PhelareaprioRfnd aritdhhick he

CRF2- 153 a¥®massiceCRESN 9" gehShad NRRRzoSKRfERRhiR WRFHE endogdtbuEXREP)1§S Of
vectors for expression in yeast Saccharomyces cerivisae include pYepSecl

( Bal dar i ,ge8¢ argpelectero ige, epVBO f al. 6t992.2I1684915. pMFa. (Kurj an and Her skowi t z,
1982. Cell 30: 933- 9432{, pJRY88 (Schultz et al., 1987. Gene 54:. 113-123),
PYES2 (I nvitr dgesrlectadselsare dhen injeded imoadidastocest pf an) animalde.gi, 8 Mofsehdi t r ogen
Corp, San,D -1 e j A8E g(gﬂgcgﬂ ssed in insect
cells usirfﬁ%}1 E%cdgla %i:?/ﬂl (%}llﬁjrgérg&ge%’sgéﬁ;?%ﬂaéﬁ% 31\9/%(5,[ drzréE. acu %@@Egﬁl\?ect ors

avai | abl EMBRYOBICHTEY SIEDIS: Af PRACTICAL ASPROACE, Rdbemtsed, ¢daBRICtOxfedd) ip. (e. g., SF9

cell i he. pAc series (Smth, et al. ., 1 . Ml. Cell. Biol. 3:
o56- D16 2y PAOmG ek e bt el s il se e Gy 170
31-39). [fostyreshingsheddbe exbiyo dionght to tedmn PedgenyChastsorihg te Ho@ldgowsdyt i on i S
expressed in,. |ian.cells ysing a | i an _expressj o ctor. Exanples
o - e PSRPRIER DR e a5t S de ot HEe b B (SBBER o 667 of Rt ur 6 320:
840) and a2 BSatdilaidhaBinlogislRtecomBid&rDNEMBQernlil tradhiisi@bof.hélhen used in
mammal i an cells, the expressign vector's control functions are often

provi ded Hps8ERs dYlethedfragonsijucing herpelegoustseombinpimaecters e Appologay

pr onoftser SeudiddBl dnytfsls ik QBICRBLY RANBRer iRBRIARYI 1998, Eurr. OPiR ERGBLAYI 5:us, and
siman virus 40. For other suitable EXBI‘ESSI on@iéstems for both

pr okar yot&§28-83hd (dulieterypsiona PellidaorsNes.: WOG0/1135!; 3@ p1/81 K401 BVQPRI0968; of
Sarrbrook,angtw@Ey 4MNoLECULAR CLONI NG A LABORATORY MANUAL. 2nd ed., Cold
Spring Harbor gorat ory, Cold Spring Harbor Laboratory Press, Cold Spring

Harbor, N.Y., 1989 érﬂbcﬁmg%dg,e%@ggg{woﬁmﬁmstahﬁnﬂ@&ﬂ b@ﬂ%ﬂ%@?g aci d

expressi on vector I's capa recting expression-o
pr ef er entselabtedsystema tipaalidvcior aagulnidlexprypon (o€ thg ran@end. | Gsuxampleof fucka
r egulth Ofy steerln iy ct:rglloa erecl“(l)?n%(iine}sg syesfépnr 0 gctérpo%ha{]g%(ﬂl.e 'Wor & ésgl)iptiO-I’I;IO§ the©~ SPec! fic

90
cre/loxP recombinase system, See, e.g., Lakso, et al., 1992. Proc. Natl. Acad. Sci. USA 89:

6232-6236. Another example of a recombinase system is the FLP recombinase system of
Saccharomyces cerevisiae. See, O'Gorman, et al., 1991. Science 251:1351-1355. If a
cre/loxP recombinase system is used to regulate expression of the transgene, animals

25  containing transgenes encoding both the Cre recombinase and a selected protein are required.
Such animals can be provided through the construction of "double" transgenic animals, e.g.,
by mating two transgenic animals, one containing a transgene encoding a selected protein and

the other containing a transgene encoding a recombinase.

Clones of the non-human transgenic animals described herein can also be produced
30  according to the methods described in Wilmut, ez al., 1997. Nature 385: 810-813. In brief, a

cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the
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WO 03/ 040345 PCT/ US02/ 36316 regulatory elenents are known in the art.
Non-limting exanples of suitable tissue-specific pronoters include the

al bum n pwormswer4y | i ver-specific; Pinkert, et al., 1987. @emasosos16 1:
268-277), |ynphoi d-specific pronoters (Calame and Eaton, 1988. Adv.

| munol . 43:  235-275), in particular pronoters of T cell receptors (Wnoto
and Bal tj cyclk 288 entgﬂ\@[%hlise STH3:quieeRnt/c3B karbhen bémiﬁéﬂ?glgqlﬂubugmshe(lﬁanerj i, et
al ., 198 Cel'l 33: 729 Queen and Baltinmore, 1983. 3. 741- 748)
neur on- spkeledttical plssse an §n"(°19and 00g¥oromR ah FHMALGHIM SAmS SESHsS m‘%ﬁ?}’ne and
Ruddl e, 3Q88:ed) ﬁlQ:%ll 1§\1§$1L1ted A’Pl?ﬁeco%@ﬂructé&%cﬁﬁls thh/chttrdd &loh thRAX MV EeS- speci fic
pronoters (Edlund, et al . Sci ence 230: 912- 91609 and mamrary

gl and- sptcinérula opbbsto@séq: snd(téergtransfwmqm@sdowmt fepalelfoster apppal. Tge 4, 873, 316
and Ef" Ogﬁgﬁ'lln%go{ﬁ@ 8% %8@ ff Hal? lafuﬁﬁi %ﬂl%e@%lon%@?ﬂégﬁ)mal frorél which the cell .
Devel opne -re ronoters are al SO enconpasse e.g., the nurine
hox pron{)atgnhe(ohmaseéll)amdol@edss, 1990. Science 249: 374- 379) and the
a-fetoprotein pronoter (Canpes and Til ghman, 1989. Genes Dev. 3: 537-546).
The invention further provides a reconbi nant expression vector conprising a
DNA 15 Fbhauaceetical Compositiornt i on cl oned into the expression vector in an
antisense orientation. That is, the DNA nolecule is operatively-linked to
a regul at ory EediRIReE inncleic asid molecples CRERt13vigroteinsy andasH&RH2R ( by

transcri C Ul isense to
crrz- 15 MiRGeRalb geRROoTRAEN i Beolble) RRE R Rk Bl el T o

cl onéd i fraghents, armﬂogsemd; homlommmfocandaamcb@otaltﬁdsem mhmtacmtllcelct t he

conti nuous expr essi.o ant. y of ceII
fypes. 1 BmrHBea S 0p Far B RBrT S BR ek SRR e D pbhsf u el
sequencegcig aidldogle GlioERNot dhéiboddi @&@bhm@u&dﬂ@:lav&ptablmmr sAemeﬂl c or cel

type specifigc expressi on of antisense i sen ssi on vector
can be i AeteRe PhefRpretically JoaeRy ‘ﬁlllgglr@?‘ato ?ﬁy&ngf’ué ‘?eél uated virus
in whi chgfptlisemedia, rUéﬁl!n@gs Ganﬁﬁédi’eilaﬁérﬂ an@ﬁlﬁgiamagﬂumd@mctahe agsoiptioel of a high
efficiency regulatory region, the act|V|ty of. whi ch can 25 he determ ned by

the d8|| delpyiag pgenis. anditelikeneompaiibls withohamaccytigrl @dmingsiration. (fW@ble s on of t he
regul ati B%rltglfs aﬁ%&rﬁé(ﬁ) RS hoR r%htnfghtﬁ)ﬂtof READEoAS TiarriRButicht Shiencdld Nt T aub,

et al. I sense as a nol ecular too or genetic anal ysis,

Revi ews- Fraadrdérefanence tﬁeit mdbe fieJd) whidl{ is jocopgmted hatsithis refeseneet Prg mehe inventi on
pertains _to 1] d X RRRS ShRR, Mgebor of the

i nventi onxef"llmtsi 6%5%% n g(])ltﬂ?lelﬁéms%ﬂdﬁ?g G&m"?gg?ﬁtgeﬁ" aa 3 lfggCOﬂbl nant
host cel kSlutioms, @smokelsumeom lapdh §%ioingan kezwre albpmirt. umsmn@emémodqWMt such

or ogey SPRHGt Uk Py B o bR B B B 5% sffleaBibn it o 1

pharmaceutically active substances is well known in the art. Except insofar as any

conventional media or agent is incompatible with the active compound, use thereof in the
compositions is contemplated. Supplementary active compounds can also be incorporated

into the compositions.

25 The antibodies disclosed herein can also be formulated as immunoliposomes.
Liposomes containing the antibody are prepared by methods known in the art, such as
described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang et al., Proc.
Natl Acad. Sci. USA, 77: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545.

Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556.

96



such a cell. Because certain nodifications may occur in succeeding
generations due to either nutation or environnmental influences, such
progeny rmay oaod034in fact, be identical to the parent cell pChaiSozs@ictil |
included within the scope of the termas used herein. A host cell can be
any prokaryotic or eukaryotic cell. For exanple, CRF2-13 protein 5 can be
expressed in Bammﬂmi)aﬁsemdahp@somas:dmnas génerataal by, the ryest-plese bxsapomtdxmst or
rrarmallan el.l s h as human, Chi nese, hanste Cos
ol 1) e G T ermetton Bp e g Ko RN gL Seogsh $RFEE 1 he ar
Vect or Dlﬁéxﬁaﬁﬂed%obpﬁaﬁ@détﬁﬁ@lmﬁ@(mmr Y. @lobSme3raresxanatohiogichitdrsotvi a
conventional ~transforpation or transfectjon technjigues. As_ used herein,
the t er méefinef pprersizeieyieliipogerpes wigh th ‘i‘ileéﬁ@f@é‘%l?tﬁrn"lqaﬁ%@gmﬁ?téﬁ%ﬁ to refer to

a var iset Yn@odfbf the 9?&&1@5&%&&1%3 B euﬁﬁfgatfe@fo thBlipQdHe! Meﬁ&fbea gMaHe! eic acid
DNA) into a host cell, including calciumphosphate or cal cium

(e.g.
chlori de etd -.dr Biol- Siheax. 251, 280288 (8% vian divelfiderdnseschangaeepetionj dn, | pof ecti on,

O 12! SCLRARMALAR, S SR8 LIRbAALR Ly BN SOALTR Bk e RBRRECL . ho
MANUAL. BaciGelrzon eCel.d. Bpmomgcmeﬂastbél(l%b@%ﬁﬂ%ﬁ) Col d Spring Harbor

Laboratory Press, Cold Spring Harbor, N. Y., 1989), and other |aboratory
manual s. For Atpahttnaccut'mmlsfompmiti@n affthenmyentibn wrfommildte] toibe compdtihlewrithtitsat |

depengdi n vect ar. an a hni used, only
as n’g|%| f%}t%rgigg BOHIP a@m? 1S%ra 101’1 E&mé) CS OF rou%ts Hf %nlsﬁgu&m&ﬁ 19{ ﬁleh r genorre
I n order etgq intch@erious )dntﬁdﬁlérrﬁzﬂj @b&utinhﬁﬁﬁoralr(k eg ﬁrmalaﬁon)atr@emmz a htaplca&ncodes a
sel ect abI e marke esj stance tq antibiotics nerally introduced
Tt o heenuRe Bl il iR SoBAR S puprtias bted KSR o cot abl o
mar ker s iigteldétefl, ob dfRuihdus apliodtin chfRtIadehe Eollo®/ sl dogHonéiis Bstasle 418,
hygrorrym n and net hotrexate. Nucleic acid encodi nglga sel ect abI e .marker can

be i nt r odtBa such @y water % injection, saline;splution dixed eils, Bplyghyleneglycosngdygripg CrF2- 13
or caB berdHichOHY6ad: BifelsyRfiRAL ﬂ@nﬁé%ﬁ%cter&%%ﬁts%ﬁ&@s%eﬁz@ﬂﬂ&fh@ﬁred with 25
the introduced nucleic acid can be identified drug sel éction (e

cel | s t haretiyhpaabenpaotigradanseych aeasenshie acid bt wodiv k@?lﬁ@eﬁélwg figesly |SW-‘|hve

while th n a

pr okar yote‘\l [ g&l@rgﬁeg%%h&%%agét ('S@td Q@%ﬁs& :Bhﬁ%rgﬁ%l? g aée?%%n& s 0@2}8 g&?osr oduce
(i.e., expd wat)s f@?ﬁ@acﬁ&tquemtoétommtﬁs@hradsq@ryphloﬂn@ orrdvzamsc oBhefpkk ctah@p
provides t.h roduc using th 81,58 of the
i nventi or'ﬁlaj%ftﬁg?tsﬁh 8?11%8 Eﬁii% ?SQBF%OC%IOH ﬁcnéor Sordr%lmh mm? turPalren e host

cel | 20f ipreparatiorean(berhclosshliie impouldd 2didfOsBRY HANGS or Eﬁlﬂpléﬁ!bﬁé ﬁﬂgﬂrﬁde of

r econbi na t expression vector encoding CRF2-13 protein has been introduced)
in a sui 8B Y¥PHEG um such that CRF2-13 protein is produced. |In another

embodi ment,, earrrlrlgéerl]ltolgal compohs%lrons suitable for injectable use include sterile aqueous

solutions (where water soluble) or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersion. For intravenous administration,

25  suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF,
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under
the conditions of manufacture and storage and must be preserved against the contaminating
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or

30 dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol,
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof.
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conprises isolating CRF2-13 protein fromthe nediumor the host cell.
Transgeni ¢ CRF2-13 Animals 5 The host cells of the invention can al so be
used to pwodao#3mbn- hunman transgenic ani mals. For exanpl @CTIUSODBEB16

enbodi nent, a host cell of the invention is a fertilized oocyte or an
enbryonic stemcell into which CRF2-13 protein-codi ng sequences have been

i nt r oduc €khe pfapehflindsy canciel ivaintained, fe exdngplelH§ thd WBe of £adating) Qith ALleEithid,r ansgeni

ani mal s i.n which exo ous CRF2-13 seguences ve been introduced into
their ger8ri® IBWHWBWFgg@’ﬁ§eque$@€%ﬁi%?l?éﬁfheaﬁ?ﬁ&%éspmmﬁﬁwwy GRbSEnous
CRF2- 13 seffattiese PrérvtobeRRe &b bEticroottahismd BAMRY hidl&l vysakistls for studyi ng
the functign and/or activity of CRF2-13 protein_and for identifying and/or

eval uat i FYURSHTF e 28 gnetRE s fr gxampls, Rargbensaahigjobupenoly phesolascarby,  a
"transgenicR, @ithérBlal, ah® iR HRENT AR RaRYi R b GEEPIRRS McRITROBEL apdilY ©
preferably a rodent such as a rat or nouse, in which one or nore of the
cel | s of fprrxamplenszans Ralypdkesoly stohapmgeited, sotbiolDserinm eRlgrigd isgheof t r ansgeni ¢

ani mal s ic'aﬁlbmﬂ? %619%%9?%b% P e i Q:%ﬁ)?e %%%%?iﬁgré;soc\ﬁlﬁ be g]?)ﬁ%h% ali)Oélg j ckens,

anphi bi ans, "etc. Atr gene 1's exogenous I's 1Tntegra nto the
genone ofcledingsin|the eopapositior in sgentreicydetiys absoiptieh, fdesminpfesalamaumhat remai ns

in the g%‘o%gﬁea%t taﬁ'(f qmture animal, thereby directing the expression of an
encoded gene produc ¢ one or nore cell types or tissues of the

t ransgeni ¢ anij . AS e er ei a'"h l.ogous reconbi.nant 20 aninmal" is
a nong)ﬁuman alhgfré?rigel mnjesia 511%5813@?[? Cgln?ﬁaq]%e%@%? r%‘%r%t’flgﬁ%bﬁcgv%\cor‘ﬂ?ﬁg . in which
an endogepouEREBA3- frdtefesrentiCRAE6 Nandibdd)) Arthb yeqiReMiR@@LES ah €COMbi nat i on

bet ween the endogenous. gene and_an . exogenoys DNA nol ecul e i ntroduced into
a cel ofap?rﬂ%“aé?lfcgré nt Wétbgp? or aa‘i‘?“@%?ﬁ??}b‘?f? £11ts SerEedARPYRa RS TeBHTedr t o

devel opnasitowel by FRteRAistRlizatidn! GAMSASMiSpedibri¥Ble REpaditryl ifdoRLdaR tHean be
created by i ntrgduci ng CRF2-13 25 a‘-]gncgpdi n nucllﬁel?c ag: dinto the male

pr onucl ei®°#e camMPRYR] infoAPriEspicte thet cgntaing g begic-dispergiancnedim andthe r ovi r al
i nf ectsi 0R}quiBdlo@ks iA¥el@nds ﬁ%nﬁﬁ&s\éteﬁanﬁe‘?ataﬁ}&%lvep[n'tﬂe &s@ﬁ%&?ﬁﬁoﬁ%@@% femal e

foster animal. Sequences including SEQ NO 1 can uced as a
t r ans gendhd pergration of epdlednjecsdblesointiant methedsef predaratioh exsrvaerumdsyipg aed

non- huna N f - e CRF2-13
Gene, " can b il df gielh Ao AP vl Rl hbre 16 Bros HE Syt BHAC SN0 C o
(descr i beuagrédient from asprpviayshasietilefibieredoldiontarggene. | ntroni ¢ sequences and

93 WD 03/040345 PCT/ US02/ 36316 pol yadenyl ation signals can al so be
i ncl uded i n t Pealcompesitame gererillyduchsils en ines didfdnt of analjpletarriex Thessnda of t he

transgene, ;A.LLS -specikfic requl at.ory .sequen s) can.b eraply-Iinked
to tHE (-)ng 7 egaﬁéng%ﬁsél T Gt 8Stsealel§<l{5’rt%b§%t?'o norgﬁe(]i’:%??? f%‘)@rtg{%@ieﬂ fo
parti cul aimmnésration, théictiadconipptindyan de Ricompgratedavidgatipentnhdades ivthe f@mbr y o

mani pul ati.o0 nd microinjection =~ | . : .
P of taglefas, trocr{lles, or caﬂs&les. 8ra1 compositions can also be prepared using a fluid carrier

for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and

swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or
25 adjuvant‘ materials can be included as part of the composition. The tablets, pills, capsules,

troches and the like can contain any of the following ingredients, or compounds of a similar

nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient

such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch;

a lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide;
30 asweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint,

methyl salicylate, or orange flavoring.
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5 particularly animals such as mce, have becone conventional in the art
and are described, for exanple, in US. Patent Nos. 4, 736,866; 4,870, 009;
and 4, 873w09%/04@r8l Hogan, 1986. In: MAN PULATI NG THE MOUBETHNBRY316 Col d
Spring Harbor Laboratory Press, Cold Spring Harbor, N Y. Simlar nethods
are used for production of other transgenic animals. A transgenic founder
ani mal can beFdrdéminidiiacicn bpinhalatigppihe t:dlﬂaqnn&sz&adﬂw@fedtm&lemm 10
transgene |n its genone angd/ or exg Ssi on sues or

cel I's of 24PROL SPARY Heup pressired CoRtainsh T APEIFHLY Claﬁ?lﬁaps %%Wmta REIPHENG 28 1 o

breed addighd afpds ARdIRickidedb ¥ebllizet. Ne t ransgene. NMoreover, transgenic
animal s carrying a transgene-encodi ng CRF2-13 protein can further be bred

to other transgrRRli€ adfin¥BhifonGah hl¥é BbyQtdaSiudosaAs BeMEsrmal MedECBire a
honol ogous reconmbi nant ani mal, a vector is prepared which contains at 15

| east Sa pasueesalr t@@nmdfemwsrémrhmemtwpaomre& thsrbarticgigivei on or

substi t ubérﬁﬁat@@%e%@&ﬂn tﬁ%ﬁﬂ.ﬂhﬁiﬁd Shéh fﬁ}ﬁ&fﬁmér@één@fally fndvn inténsd anal |y

di srupt CRF2- 13 gene gene can be a human gene (e.g., the
DNA of SECludg fm@xample, fou trapsnrugosat @kremstmnyn detergentspbite-salisrand fedis Iaé‘éue of a
human CREZ2- 1 2-13 gene
of SEQ | Be can lggéossgl)c}ﬁmhc%?%&} r uc'? ﬁg&ﬁﬁﬂglﬁg‘ﬂ%@h tgmr[%?gn g:faﬁati on
vector s lgprhy_stmlr eurfpositaries. eForm@nsmrrmh ekhqemumnaﬁﬁzeti@ cgmpeundnaithe nouse
genone. |.n one enbodi ne ector is desi d such.that, upon
hormlqﬁgoﬁ‘gmu ?96‘?1“& H’é??rgﬁ Salf"f‘feg%?‘i%ﬁ%%ﬁ g&ﬁi"gﬂyi@o élrllllethfggf unctional |y

di srupted (i.ege., (fs%er gcodes a fu ctl osu {tc?ﬁe%'e él)?o referred to
as a "knock o G'COW(?P% yean 4sq By Wﬁqaﬁ%ﬁl)}‘ ?lillne VRGOS (§eVFosi gned such
that, upeshvBRHBAhICBPPSitoHARRistdids 0dtoa bRtfer hhdothardstgeridasy oiGRERich3 gene i s
rrutated or otherwise altered but still encodes functional protein (e.g.,
the upst ereaas £ dentalidsliverY-egi on can be altered to thereby alter the

expression of  the endogen us CRF2-13 protein In.the ho

reconbi nat i onm\ARE eEbodipgat, g‘Fta%tﬂvé&omWB? YR PFFP;‘FH é‘g’g&/ﬁ rP'é?th | anked
at i 113 S'the B 0L§1d do®inSiriid BYmAGnt i ARE bBUE kehGs @‘éblﬁrdll%d rdldae CRF2- 13 gene
to allow for nol ogous reconbi nation to occur between the exogenous 30

CRF2- 13 é@ﬁl@laéam ﬁ?@@ll@lmmtwém?roealﬁ%malﬁteéﬁ‘ﬁ%‘@éﬁhﬁ’ﬁ@m@?ﬁ? dggradgbise in an
enbryoni ;.. ﬁﬁ,ﬁﬁbﬁ& mel & fkéd gﬂﬁhs{;\hda 1@5&%& i3, acid is of

sufficient or success 03/ 040345 US 2/ 36316
honol ogomglygleqdmpwacqlbgempolﬁomh@est@ﬁd@@mmﬂcg@rfb Mqﬁb@ﬂsé% nreparagiey ek 5

{(Ihleo\tzgifgr %ffgnlulleﬁgﬂ 0% %ﬁé@ggtgﬁ%& S}khﬁd%bgl?gﬁ TFI? m%t%ﬁﬁggégx)aflsg?ﬁa' ncluded in

descraopt iobmined cdammicmgy) fionr Aled @Mpmaumrmmd\bézya FPharmaténticals doorLiposomalen
i ntroduced into an enbryonic s 0. . by, elec tion) and
cells in SWF‘FW“%? ?}Edlpﬁ P%&@S%ﬁ‘ggség) T@C{é’gﬁ hv%llgﬂ 81%% 0351 oalrjlsl%@ Pe(rgéogonbl ned
Wi t h t he ygRdaggme) i naR6de hskd as pharmaceutically acceptable carriers. These can be
prepared according to methods known to those skilled in the art, for example, as described in

U.S. Patent No. 4,522,811.

25 It is especially advantageous to formulate oral or parenteral compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the subject to be
treated; each unit containing a predetermined quantity of active compound calculated to
produce the desired therapeutic effect in association with the required pharmaceutical carrier.

30  The specification for the dosage unit forms of the invention are dictated by and directly
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gene are selected. See, e.g., Li, et al., 1992. Cell 69: 915. The sel ected
cells are then injected into a blastocyst of an aninmal (e.g., a nouse) to
f or m aggrwoanBioas4thi meras. See, e.g., Bradley, 1987. |n: PERABQZARG NOVAS
AND EMBRYONI C STEM CELLS: A PRACTI CAL APPROACH, Robertson, ed. |RL,
Oxford, pp. 10 113-152. A chineric enbryo can then be inplanted into a

sui tabl e dpmnddﬁpne@nmhquefohmaueisﬁémfttmacam erahpoandiartdtbe pamtioulep therapegiet t o

term Prg orin e ec i ned t hei.r germ

col 1's can e to BELARETnl U RO RIRR Rt in hE G PPLBTPuNR it o

cont ai n tchmpbhoddbode ushtyretitat inabiidval. DNA by germ ine transm ssion of the
transgene. Methods for constructing honol ogous reconbi nati on vectors and
honol ogous 15 Thenwoidic mmmmhlmfsheameerdeﬁ c4ul Badidsefteid intte\Vecion; ant asdey 1991
Curr %ﬁl ot echnol . 823-829; ch'%rft ernati onal | i catl on Nos.: WO
90/ 11§54 SO PGP0 LA "'é%?rﬁ@@g"mrsa?ﬁ%l Y80 159 JeF'rPYa 6P B rhodi ment

t r ansgeniig@ravenoub uﬂadmnaawradhﬁmg@ﬁmhezsa@r@gi ug@dpata&thpanmm) oS} ect ed
systens that allow for regul ated (ﬂlpresm on of the trans ene One exanpl e
0% P

of such dtereptacts ingection &see e Chen, 1994 &rieri- WadeAagdsice HS81%1bact er i ophage
P1. For apsesgys, pt’I’h@%amnaEaﬁcﬁ ﬁ:glu@fﬁg n SfFAD, 8%9% 'ﬁﬁ:?a% WEHETh inckfle tife-glne Lakso,
et al., 1992. Proc cad USA 89: 62 5 6236. Anot her “exanpl e of
a reconbithaany vegior mranj ascepkablelilpent.ax sabéampsise 8 ylgwenhe@ﬁ magixds Wakaiic es

cer evyjpsSi al c a

cre/ Ilc())>s< P%rg%ec%%er gseé@fse ebr%g(irleéi éé%“é‘a‘?%y W%g go“ﬁg’ : %e%?é%l@&\{eﬁgf

t r ansgenean baprodiesd 2tﬁac¢ ﬁntraemrrbglamrmﬂsg@nestmambmcwgs iho phartrhepura

reconbi nase %gd a sel 1e‘%t ed OErot ej $rte r(ﬁ% g{ed fuch artn mal s can be
provi ded PERFS 8?103(“ch3 n%}er TPIOR oAUt £ #P% ﬁgﬁls%seé% mals, e.g., by

mating two tran epi c_ank onecnta [ t ransgene .enco
Tl boted or o RO sofRhdRy RinaBRE afafth 3t e T ficrt ARAT B RuBRRRls- 08 °
reconbi nadeatifiéd Bnws saterinpeassuyn distlosa heremS@eri admaiidtered for the sesthdegcbfher ei n

| so be produced 30 according to the method descrlbed in Wlnut, et

n
. alf%?’:’ﬂ“‘1 e5g thefppm ghpharmageyiical.qompgsitions; Pripgiplgs and LORYIRALORS c e | )
fromthe nhfoWéﬁﬁl?ﬁHe I SH& coEBsiféhs] KOV A uﬂﬁﬂ:ehﬂdﬂé‘éﬁ&icé&c@fﬁ dnehR@re 95 WO
03/ 040345 PCT/ US02 16 growth cycle and enter hase e qui escent

B%b‘ﬁ? @f Igemc&é?t

cel | can PEyéded b@fP’E?él%ﬂlF igRemingtpp i ignee Ad Bractige hedi ses, to an

enucl eat efif9QEY Eehhfh) A1 2B MLk PuBECS ARiRPELE 8505t D&?&H@bxﬁﬁom the
qui escent cell is isol l'at ed. The reconstructed oocyte is then cultured such

that it dabaicopent : ConeaptsuPessibilitipy, bamitatipns AmddrendenHtHamwend Aegdemidt t o
pS eu%pr ?’ggnlgﬁmersv\; Tf @ u&ng S=Y el99@@*1&@#tldy}$d§’ {eJl ﬂﬁ%\g&lﬂgf (%%V%Q’ICF% ﬂ' s femal e

foster ani pe d cl’oné e animal Tromwalch e ce (e.g., the
somat i ¢ Petehierdl Scies@ks.aVadd), 1991, M. Dekker, New York. If the antigenic protein is

intracellular and whole antibodies are used as inhibitors, internalizing antibodies are

preferred. However, liposomes can also be used to deliver the antibody, or an antibody

fragment, into cells. Where antibody fragments are used, the smallest inhibitory fragment
25  that specifically binds to the binding domain of the target protein is preferred. For example,

based upon the variable-region sequences of an antibody, peptide molecules can be designed

that retain the ability to bind the target protein sequence. Such peptides can be synthesized

chemically and/or produced by recombinant DNA technology. See, e.g., Marasco et al.,

1993 Proc. Natl. Acad. Sci. USA, 90: 7889-7893. The formulation herein can also contain
30  more than one active compound as necessary for the particular indication being treated,

preferably those with complementary activities that do not adversely affect each other.
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Phar maceuti cal Conpositions The CRF2-13 nucleic acid nol ecul es, CRF2-13
proteins, and anti-CRF2-13 antibodies (also referred to herein as "active
conpoundswp odf4@3he i nvention, and derivatives, 10 fragnemc3/usanad3ogs and
honol ogs thereof, can be incorporated into pharmaceutical conpositions
suitable for adm nistration. Such conpositions typically conprise the

nucl ei ¢ Adtenehtively e edditpomothe compasiticarctn Cmngrisaanﬂa@npharenm:eestitscal |y

accept abI rier use herein, " har ticall £ce table carrier”
is inten réfilt%{é Slh(ghc?s’ﬁ’éegw ﬁ&ytgﬁmc’sagls@e?ﬁ e, (g? g}e‘éﬁ% g’lt coati ngs,
ant i bact @ro\aﬂl-lﬁtﬁﬂltc&yhgérmn&&h nigeiles areisﬁlfﬁbepreseﬂtl’id calhslﬁmbhu@mndxﬁltsiﬁhtayi ng

agents, and%# he l%)kgﬁﬁ atible har rraceutl cal adm nistration.

Sui t abl e &% PUPLsPieR © iRsLgdients Gap else B $9UFRAPSYN Reni ngt on' s
Phar nﬁCeUﬁbfb@ipsﬁ%é pie ﬂ@d f& ex&hﬁ@d@rc@adeﬂfaﬁéﬁﬁﬁlﬁmﬁlﬁ&%r Byrlnt%ffﬁ‘cﬁl' eld, which is
i ncorporated herein reference. Preferred exanples of such carriers or

di | uent s PoHEeggionpfor e%?ﬁ@I% Sydrpyymiatisdeellplosspitealatin-gnigrpeapsulgsiand golys
sol uti Ons(mefﬂgﬁﬁéi&%ﬁfla?tgl ko sul@@%sge%lbéi?q{i cgﬁlm taglme A éﬁieﬁgﬁigfms and

non- aqueous 20 vehi'cl €s suc 1s may al s use of
such nediesampld, lingeomes, dlbwmin pricrospherssmiicabnylsigos, ingwo-pantidesasgles is wel | known

in the ar%l? cl;%%%g]}?ljlm&f L nfRioRNY conventional media or agent is

i nconpat i he "active conpound use thereof in the conpositionS'is

cont ggp! at ed. QQ! @ into
t he ?orrpom ti gﬁg ﬂﬁ S%X?RS% r?n &I sclﬁj}’gszra&%ler%tﬁg%%ﬁea SO F}QJ@ rmul at ed
as |mmn@b¢qnmﬂmmszyﬁltatpmsmﬂeghmﬂ¢ﬁlmaumgmeﬂnmamtl body are prepared by

met hods known in the art, such as described in Epstein et al., Proc. Natl.
Acad. Sci. USBpst@fied-3688 [(ré;&%)ms ddwfblagrephred.l SyitaBPle@gamplest df ség@okd- Sci . USA,

77: 4030 (,L1980 4,485, 045 d. 4,544, 545, Li
T n T s g bl heth icelsp hiperiegblg MaadicRs B RHiA R apopoB R, £ oua. £56.

96 WO 03/coriiddy thR o0 MR htatridda el the d6rm/of 4B el brticlef) @0, TRHs,@an be
gener ted by the reversiﬁﬁphase oration nethod with a |Ijpid conposition

QonpriDs MCHARSART FHyINR O FRGIeLROPAS PaRises mgHde pser drdrieels 08
phosphat ied¥hgit, %Mt%?ﬁr@@ye@fy‘ﬁﬁeﬁ@rylaké) n%elryaﬁnﬁa@oh%m 5&9@&1&9 (oYabatf il ters

of defined pore size to | i posones wit desired dianeter. Fab'
f ragment oA 7HELH, %@plm@wféfglutw@w@ﬁ@@ﬁw eﬂwbbﬂutmt@aﬁn éegracb\hieugat ed to

the 1i po%ﬂ%ﬁe a:ﬁlygg&%{té laﬁgadagle%ﬂ: h8ld- g@ﬁcoﬂé acid cJopoﬁkn%}s spé 1R The LFPRON286- 288

(1982) via di.sul fi1de-interchange reaction. enDt erapeuti c agent
(such as m%«lmﬁmble sn@wh@waqomomm kictieatidlybilic atideopilpogand.  See

Sﬁglr mace (%ulp(;%alt de agetatga&é #D' “t ' %ﬁt %%C]i‘lg; ol? éﬁ?lﬁ%rg é'? ?‘ P thy&lel@)efrpatl bl e

Wi t h it s vinyl acetate and lactic a01d-glycohc a01d enable release of molecules for over 100 days,

certain hydrogels release proteins for shorter time periods.

The pharmaceutical compositions can be included in a container, pack, or dispenser

together with instructions for administration.

25  Screening and Detection Methods

The isolated nucleic acid molecules of the invention can be used to express CRF2-13
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications),
to detect CRF2-13 mRNA (e.g., in a biological sample) or a genetic lesion in a CRF2-13
gene, and to modulate CRF2-13 activity, as described further, below. In addition, the CRF2-
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10 intended route of adm nistration. Exanples of routes of admnistration

i nclude parenteral, e.g., intravenous, intradermal, subcutaneous, oral
(e.qg., imwelrabssm), transdermal (i.e., topical), transnueaesalsp2/aasde r ect al
adm ni stration. Solutions or suspensions used for parenteral, intradermal,

or subcutaneous application can include the follow ng conponents: a sterile
di | uent JdcPOESkaR B U0 SCiepRETEHE conwpingls b madilam thefGRESH] 3o piogin

pol yet hylgiatyHrkeMtSiondt % bd . al .ot her synthetic

sol vent s; anty?bac er iméll agentﬂsa%%eﬁ%ﬁsogéeq éeﬁlﬁg%ﬁng%dé%&ﬁ%ﬁuﬁécrmntt NEetH 1V|%ar abens;
ant i oxi da@rdictiencds GRF2akic protsirorarodiicidon ofdZRARAM B potelirf forres thattavaddcrgsaigent s

such as i am r ig aci EDTA) ; . buffers such et at es,
citrates 03%‘%%‘2%&3@&@%%%@%@%@ ‘?’lgdr'glp Y(‘]Bméeb'f ult n,dpe T”(S‘ﬁg%{% %’? such as
sodi ufn chhdadite obthe dieventiansan b tied po-Heteun altbisolag JORFR D prbleths afd £l6dW4te bases,

such as hloric acid or sqdium hydroxi de. The parenteral 20

pr epar at !@(’)fﬁfzé nacglé”tg'ng?rc%%ndpl?’rﬁg%ﬁj F‘é’sv}tydl‘? S5Oy icalysrewly andul t i pl e
dose vi aldiffersdiatied, ant@od rodiictibh, st infinorPecHRCEUt i cal conpositions suitable
for injectable use include sterile agueous solutions (where water sol uble)

or di sper si onShainderiod firther RAMEE ESndver ag’éﬁt@icﬁﬁttiﬂmrﬂﬂerb%%ﬁing Rigpar ation of

sterile injectable solutions or dispersion. For intravenousS adm nistration,
25 sui taﬂFJé?nﬁ%EﬁFﬁ“‘é? anq y5es thereofdas Esagnenys asslescsibpd. srabact eri ost ati ¢ wat er,
Crenophor ELTh (BASF, Parsippany, N.J.) or phosphate buffered saline
(PBSYO0 In al | Seassmg Adséye conposition nust be sterile and should be fluid
to the extent that easy syringeability exists. It nust be stable under the
condi ti ons of Theinuémioh plroeidas“wméﬁledlmraﬂaﬂedmé%rehﬁsrar"&%@én}&%dasé?%if@ét the
contam nating, actjon of mcroorgani sne such as bacteria and fungi. The
carrier §p" Eigén%‘ié‘i)%ﬁt’-e-o?anéﬁaﬁi%ﬁi‘éfr@if@ﬁu%m@Bﬁl@éﬂg-ai)qwﬁd@ for exanple,
vat er,  epeRaemimdiR %alall tdoRulBX AL drnfdk V& tld o C@,’F’Q—H%lﬁ%ing YRk and

| i qui d pol yet hyl ene glycol, and the Iike), and suitabl’e m xtures thereof.
97 WD 03righgaey @eﬂpgyswwf%g% e. ST RIBr IGpproteir exptistign @IRHPel Ivpiondimi ned, f or
exanps e, ith h f I leglt-ni.n, by the i nt.enance of
The. Foqui s umy o S REpRion fos AR ALoE AT R ok e iipl S AR ot
sur f act ah@rein. Prevention of the action of microorgani sms can be achi eved by
various antibacterial and antifungal agents, for exanple, parabens,

chl or obut anol In ophembédimerd ctbe nivent®n poivitles hiskysefonsmepingahdidae dridse. | n many

Cugars, gl uPh BRI e Sty pERE BPnbafari rmatias B 1 b
conposi t iprotéin ot polgwegtiddus bigMigiailyattiteortionj tretabirge @ﬁ@%ﬁ@)ﬂnﬁ@ﬂﬁth@ an be
absorpt i DRCLtPaRin s Hirt e onthe RERBCRaAPRTY e ORISR AL IDEEY S, or | | o

i nj ect abiethsd loiva s the an, iREuRAE PAS16HcddVibiaR6Q saRIR dddsdBR paclibigg 0mpound

phase or solution phase libraries; synthetic library methods requiring deconvolution; the

“one-bead one-compound” library method; and synthetic library methods using affinity
chromatography selection. The biological library approach is limited to peptide libraries,
25  while the other four approaches are applicable to peptide, non-peptide oligomer or small

molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145.

A "small molecule" as used herein, is meant to refer to a composition that has a
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates,

30  lipids or other organic or inorganic molecules. Libraries of chemical and/or biological
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(e.g., a CRF2-13 protein or anti-CRF2-13 antibody) in the required anount
in an appropriate solvent wwth one or a conbination of ingredients
enumer at edoabBovB4s as required, followed by filtered steriPCTA®02/84316
General |l y, dispersions are prepared by incorporating the active conpound
into a sterile vehicle that contains a basic dispersion nediumand the 15
r equi r ed noihees, $uch raeﬂlhgm,ttmctkriainmltaltgatextmnusme kitoswah im ie\aet. anfl nart besscreasel of
sterile ersfh(le (gmg aratlon of sterile injectable solutions,

met hods of" tais%‘ﬁs r @3t drying and freeze-drying that yields a

powder of the ctiv d|e S .a nal desired redi ent
froma previ 01153 15?%#‘?‘%& odp {4 3%?58’8%5%?&%{1@ ";lzﬁbelgréﬂ?sc Sffo%gﬁ%@lgﬂ% ons
genleral Idyfon mhiptéenﬂDeWiﬂEét]fal dlgmemcdvcztanagmsm eS@ag?I@w E)Yb@yaﬁam%.e 20 f
encl ose tln apsul e conpressed into tablets. For _the _purpose o
or al r‘%ﬁ%%ﬂa ﬁ‘i nl? g’f“r §1]£ 1d¢e2; %B%ke%‘ﬂnv"é Aol buh e age 37 r?é@g’por at ed
with excmioeatas 20, S584e 1 261 ti bes; tanan, ep&z todY, &hgew. ChORNRS EdOEnggaRS Ul es.

O al corrp03|t| ons can _al so be prepared usin id carrier for use as a

nout hwas FO>%i{erd]: g7 i d9%ohprsn §hem Ik EdfEng]. g3c2&6},|aedqaﬂoe|§mlpéa9"oﬂal ly and
sw shed apg; expscioismized or swal | owed. Pharnmaceutically conpatibl e binding
agents, and/or 25 adjuvant materials can be included as part of the

conposi tion. Thgatakk @5I§pouﬁ’dls| th} be gﬁ&gﬁk@ﬁl soluhta@%;ggginﬁgﬂteg h@oh ! ke can

contain any of the follow ng ingr nts, or co a simlar

nat url®: Bigfeeltégues LK1 2421 @m@mybt(bmm 1981. QWlitre Bk 82-8¢lem chiggiodet h or
gel ati n; Iaent g agent
Juch as apo iR aBEssiSarb AR, Bfs, PREMRTs 2200 ShEY LAY

magnesi urd. sxmmseamwstmsnms(cun aybl. d8n2. Boc WatlsAadl Scoilesal 8951 | | con

di oxi de; ete nt . such ucr o r a flavoring

agent _sudnesasSAp0r ARy Rof g St 4% e Po e g hningfi simeas o

03/ 04034 24PC04UBB2CHBR )& al. FDO0 3RIGE. 'NAE Addd 86, 1. Al 8H&B24-638D; Félh:e 199npounds
f.orm of an_aerosol _spr from pressur ed contai ner or

are liv e
di spgﬁser’ M%?ﬁ‘lor}c%#t 3170z adnet, Boy- é’as%%%ﬁﬂé%ﬂo% g., a gas such as carbon
di oxi de, or a nebul i Zglg}e System ¢ adm nistratjon_ can al so _be by

transnucosal & ORseRhofizieRn AN AsSEHS 2 cpilpased agspisinthichdssell viHch erxﬁ’f?é%?é? mal

adm ni st manithe-RARETrARE CRARAB GREAL 6r 4 olbfiBalRaklileSforti¢h thEeoPS fHEAL €d are
used in the formulation, Such Penetrants are generally known in the art,

and i nclegiisurfaceis contapipd with p fast qompaund anddkg abdypiihe testrompaundde piddgent s,
bi e sal tormnth byl TSR Ry Rile TiPBSSTYRRRAaARLAI Y at on' can

be acconplished through se of nasal ~ sprays or suppositories.

t r angfer ryadst eallyi Petermining the abilityeof dhettesy eoropvpd tortded tartles CRF3-03 mpudteineeh i nt 0

oi nt nent g r 0, re. The

conpounds canlnﬁ’%%edg@ ‘|E§)Xrare’fl %r’ﬁ ﬁﬁ?@ ?%?%Hg) %du‘glglo%\ﬁ or| egg{na :
enzymatic label such that binding of the test compound to the CRF2-13 protein or

biologically-active portion thereof can be determined by detecting the labeled compound in a
complex. For example, test compounds can be labeled with **°I, 35S, C, or *H, either

25  directly or indirectly, and the radioisotope detected by direct counting of radioemission or by
scintillation counting. Alternatively, test compounds can be enzymatically-labeled with, for
example, horseradish peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label
detected by determination of conversion of an appropriate substrate to product. In one
embodiment, the assay comprises contacting a cell which expresses a membrane-bound form

30  of CRF2-13 protein, or a biologically-active portion thereof, on the cell surface with a

known compound which binds CRF2-13 to form an assay mixture, contacting the assay
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conventional suppository bases such as cocoa butter and other gl ycerides)
or retention enenmas for rectal delivery. In one enbodinent, the active
conmpoundswerog/opr3epared with carriers that will protect 1PCrhsSoraspound
against rapid elimnation fromthe body, such as a controlled rel ease
formul ation, including inplants and m croencapsul ated delivery systens.

Bi odegr ad%lBWéﬁ witlyp gasbrepwoitsl, endodstepmiring ﬂna abiby Otﬁﬁ'fecllcst som;bbuad; todhfeydcene vi nyl

acet at e, lcC ort hoesters, and
pol yl act i c aC| 13132’% ﬁ(ﬁ%s V?I%%l%r%e%%%dg éﬁfty %ﬁ% SPWB }{%Wéer%i% be
appar ent WlﬁlaﬁBEklglgrdatbmdompnsek\eetemhmng the abiityedtitiadl t8st campénd @ be 20 obt ai ned
conmmer ci al rati on and Naova Pharnmaceutjcals, Inc. Liposonal
suspensi ne!’éfgr i dzt81 Cﬁ%ﬁ?o@f@@“‘to&a iqlesgically-achyedortion thespqfas gempstonoc! onal
ant i bodi thHedmown E@hpcﬁlﬂﬂl gens) can al so be used as pharmaceutically
acceptabl e carriers. These can be prepared according to nethods known to

those ski || edIn otHee ei@bddiméndan@XAy M aﬁeeﬂﬂﬁséﬂl@a‘éﬁ&'e@ﬁﬁrﬁﬂ% coHtagﬁnéD Alepnt No.
4,522,811. 25.1t is ezrpem aIIy advant 1geous to fornulate oral” or parenteral

conposi t iCORFESSiNg afpemyate-haynd formob CRER- 18 artately, orabiplagisalivaadtisapertion uni f or mi ty
of dosageherdd¥sadRe t4H s‘hrffl&r\ﬁﬂhaasteéi%gﬁ od?lﬁraﬁﬂ Hetér?rn’ﬁﬁ%th%gblﬂﬂy ﬂ?eatggty discrete

units suited as unitary dosages for t e subje each unit
cont ai ni KHTBOPHEABOEHIAP g gt eninkibithibe aotivity ofthoGRE2 A prumtoed to

pr odyge dJfC on vvlth he required
phar rraceﬁ?)?%gg{l'eﬁcgreg\{ e&) ﬁ{oggﬁ# A sD%{g(;:rE@Ingat{P |%§lﬁ?8h%%t18t @6 %’a&% r\’?‘otd]% rms of
t he i nvethe ashvigs of CREXEX @chlhylogmdlwlaqtncpd)mon B08re 220 B @édbf:h@ﬁsliBG;Tﬂ)ﬂSOZ/ 36316
dependen te f the active co o and the
parti cul tgrggﬁiﬁgé& pg@bﬂlﬂ%g%g%%ﬁ%y ?{)ﬁl%ék_ggﬁgewgﬁm t%ﬁ’t?dfch‘ér 1pie dns i nherent
in the aCRF3fl3cargeomokitulg Admdad deremch I'tuget G660 Ach Ifn@recﬁléleqth Waadhent  of

i ndi vi du%lk%2 ghe {%u I.e(kc aci d npl ecul gs of the invention can be inserted
into vectors$ UL LT MECTACLY, i nafEg. ﬁfX%@F&@OICW@ﬁm&?OM ors can
bg debi ;/@hﬁﬂ eikpresieSHORBLY 3 b%tmgf:m{ﬁg 1{2‘&%{&)5 ﬁmleghlgg% @ﬁé%ﬁk@é&% of Qké%ﬁltu%&'ﬂ alt OC?I
adm nistratio - at en : stereotactic
i nj ecti off® }eé:lé il g‘eﬁmacé%@ﬁ mifigu, &Im‘)leollmsoclafeéd"lthr%ﬁ llﬂtel'lﬁé @lﬂ'}/@lc@@ﬁa cellSA 91:
3054- 30531)3mbﬂ_dﬂ609£'85‘t8iﬁ55ﬁﬂé m@@bu19rﬁl@§éf@1130&rg%i m%{é@ulg el Hoh &ALt or can

i nclude the gene her apy vector in an accepta uent or can conprise

a sl ow r Brkss Oﬁﬁ?ﬁF% 13 rPr%ﬁlin@ﬁ pelypeptide ghthe inentioneinyne enbadimenitsa CRE2dded.

Al t er nat iy @h¥et ISR ik RE @ﬁﬁp‘g c n.be produced

intact from rgeeconblunaln ¢ (28 ngﬁﬁ%aﬂ&ig%o?lﬁéth\&% %h(#g“ﬁ'? & phar maceut i cal

pr epad? at fransductionofian erdracadiniar agnaiﬁega acségnbbgentrated py biddiag of Heomggned del i very

nggfhmer é@&'?)%%g :b&?hds(ﬁgﬁ B &3 ecé{le}) no%lgﬁ'%e cel?rm%}n }age gxId 1}1trc])ethe|: (23 e%leon as wel|
target, for example, can be a second intercellular protein that has catalytic activity or a

protein that facilitates the association of downstream signaling molecules with CRF2-13 .

Determining the ability of the CRF2-13 protein to bind to or interact with a CRF2-13
25  target molecule can be accomplished by one of the methods described above for determining
direct binding. In one embodiment, determining the ability of the CRF2-13 protein to bind to
or interact with a CRF2-13 target molecule can be accomplished by determining the activity
of the target molecule. For example, the activity of the target molecule can be determined by
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca**,
30 diacylglycerol, IPs, etc.), detecting catalytic/enzymatic activity of the target an appropriate

substrate, detecting the induction of a reporter gene (comprising a CRF2-13 -responsive
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identified by the screening assays di scl osed herein, can be adm ni stered
for the treatnment of 15 various disorders in the form of pharnaceuti cal
conposi t iwel3/0RBifci pl es and consi derations involved i n pPegarsongs3sach
conpositions, as well as guidance in the choice of conponents are

provi ded, for exanple, in Rem ngton : The Science And Practice O Pharnmacy
19th ed. regubdtbryribmeRt op@&[may tinkegltto alnucleie d¢id ercalinlyla dkteEuhle nfacker, efggst on, Pa. :
1995; Dryg.Absar on errent . .Concept s, .. Possi bi | es, Limtations,
And T ond R R Sl R o oS OB Gble i SREpPoceIblar 1 004 and

Pepti de AuferElitatied, or EyGoldetativer y (Advances In  Parenteral Sciences, Vol .
4), 1991, M Dekker New York. |If the antigenic protein is intracel | ul ar

and whol e ant b b@Sher eMbb&RENtAS 4s84Yi dFithedhFentibd s @lcHIred hidgy MpridRdi es are
preferred. However Ilposones can al so be used to deliver the antibody, or

an anti bsgytacting i7r13 profedn ehiplegicyliyeactivapartionghsresl Mt isstcompaingsed, " t he
smal | est ghg heta&l{lﬁaﬁguiferaaﬁfs%ﬁthgésttce %Jovﬁﬂqgrblfnﬂ &ftht YRBENISybRIdSE bi ndi ng

domain of the target protein is preferred. For exanple, based upon the

vari abl e- W@%I@f\ﬂ}’s@é@mﬁw threqfn Bandingd dlje tegs eprmpayiad m)qhéé?BIFéschﬂteble desi gned

t hat tal tid
can be. syt PedraRaed ek e A I BBl SRR Smpa e | e

t echnol odhe asSeyeomprisps ,coIMﬂtmgdtc @RF2l3 protd®ediflogicallyNative poktiamtherSai . USA,

90: 7 89- 7 9 The for a so contain 30 re than one
aoi i B0 g So BB M WP Gl o R SRR BB E e T cor o
pr ef er ablaysay hdst@rewvitha te RPeoEIA] ﬁdﬁe&ﬁhmmg&hmlmiﬁai thel@stwimpashdapsel y af f ect
each ot her. [ 040345 PCT/ .US02/ 3631 te tlvel , or.in

St o mherer A A CRPT L proian, iR ASemiping e Ap by A ehe 24

functi on,intstd6tyitica CRPZ-18 pastEh Qompridey Hétb@nthifis MO akility FYhetitRBmpound to

chenot herapeutl ¢ agent, or growth-inhibitory agent. Such nol ecul es are

sui tably P&@@@tﬁélyﬂ)wdé%%%éﬁ @ hiqlegicaliyaeti v norton theseof ageqraparsdfe theor t he
purpqse ibEREGHouide active ingredients can also be entrapped in 5

m crocapsul es prepared, for exanple, by coacervation techniques or by
interfacial BPétM%B&&aérﬁ%ﬂlmefnP%n%ﬁ 'a%ell @%QEQ?;YMM ing@bhtiifage or

gel atin-m crocapsul es and poly- (nmethyl nethacryla m Cr ocapstul es,

respect i W&E2-13 progeyi ¢rdllfd9$10db'tﬂgtlmlpqm@rWersﬁ)fﬂlélrmteﬁ(tfcompommI e, |iposones,

al bum n g gl e i apsul es) or
' mcr oen gt i Ehe St Loplr iR o AR k' e BIEHANRE

adm ni st ragfivityrof theSERATe] % peotéin er bidlogisallysactieaphirtion thaeo:fo Mekersiveng thy filtration

through sterile filtratio r.anes. Sust ai r.el ease pre t ons can be
o ool b o eosh bR S EPRLRRT: RS I R R R AR, el b
sem per rreahhlﬂe r‘@td&teﬁmmn(gfthesabhlitgzl ohghd ICRFRABI protml ty bt 3o a CRIF2AB Ntaurpgt t he

anti body, i mat r S ed. articles, e.qg., filns,
or y mc;fh cufeq)y one o e me escnbe% aLove or eternnari ng direct binding. 'In ang

alternative embodiment, determining the ability of the test compound to modulate the activity
of CRF2-13 protein can be accomplished by determining the ability of the CRF2-13 protein
25  further modulate a CRF2-13 target molecule. For example, the catalytic/enzymatic activity

of the target molecule on an appropriate substrate can be determined as described above.

In yet another embodiment, the cell-free assay comprises contacting the CRF2-13
protein or biologically-active portion thereof with a known compound which binds CRF2-13
protein to form an assay mixture, contacting the assay mixture with a test compound, and

30  determining the ability of the test compound to interact with a CRF2-13 protein, wherein

determining the ability of the test compound to interact with a CRF2-13 protein comprises
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15 m crocapsul es. Exanpl es of sustained-rel ease matrices include

pol yesters, hydrogels (for exanple, poly(2-hydroxyethyl-nmethacrylate), or
pol y(vi nywelosolshy ), polylactides (U S. Pat. No. 3,773, 9P@r/Usovpsiemers of
L-glutam c acid and y ethyl-L-glutanmate, non-degradabl e ethylene-vinyl

acetate, degradable |actic acid-glycolic acid copolyners such as the LUPRON
DEPOT Tm defenpningngdly ability of the §IRdRelS protepuie ttfaentially bind tael modylajedEi ¢ aci d

copol yner,. g&gdﬁégl?o{e#%g agelate), and poly-D-(-)-3-hydroxybutyric acid.

Wi | e pol yners su ene- vinyl acetate and lactic acid-glycolic
acid enable r %Q @?fﬁgef S gf:t!ﬂ%: ?rﬁleﬂt?orn ard, en&l%%todlﬁﬁﬁf bott ﬁ{etsgfuglﬁl?grg{ &ge! S

rel ease proteins tfor shorter time periods. € phar maceutt cal “conposi tions
can be i rtb¢ membrangrbaund dortred{i(ERE2- [$a plotein rin dhespsnsfer]l-fiee gahyseompiiding

instructigons for m ni.stratiqn .25 Screeni and tection hods The

i sol at%gd %@Flgﬁr@neg@‘iuﬁg m%{ﬁlﬁ%"]o"’fzpﬁogé“’ 1vAY pf’gidSﬂral?gﬁo g lﬁﬁesﬂmg’glzﬁﬁpr ess
CRF2- 13  ggemitseéhthdt themembthige-Bouhe ERMUT CRIFD- 18 XRbRESH SRInVBEddAh sdlitica. host cel |
in gene thera pIi(i t.joans), to_detect CRF2-13 nRNA (e.%., in a

bi ol ogi c &R Pg‘j}?‘%?o §n Petgents ipalyds pon-fpnig defgpgentssuchpasioctdglgcasiderpdul at e
CRF2- 13 aCiddétyistucomidie dL86det ARl dsitle! i@noyIDe nRWMy1ditkagfifl ti on, the CRF2 101 WO
03/ 040345 PCT/ U502/ 36316 13 propeins can be Used tg screen drugs or

conpoundsleeanay!-Nensthyiglecanyide, Ergon- X31005 Britop nX-1dé¢ TResity or expressi on as wel |
as t r - 6li iz ed Fngef f:lclent CESS|

pr odalg i gﬁéug?écﬁll—}g%gle%€%? %?%ﬁgllr)"’ ?ﬁ% éc t P%ﬁ %P&%&%-&@’?"g‘%fg@h%ﬁor ms t hat
have decrsslewmie, 3-63-claamidaproprdimeihylamponiplat-prperns sG]l CHARS)-drype pr ot ei n.
I n addi tion, : | - o .ant L bodi es. e i i n be used to
det ect an%@i %%P%@B%@%ﬂ%ro e?%ishglg(%o%é%ig{o tfnlpee Su%g‘%‘l@gg%ﬁw ty. For
exanpl e, CRF2 Vi i €s . [- | or N I r h_and
differentiati 5%‘?‘0%%4%‘;6‘%@5?‘%’5%“?6% ,agg‘lr?cf Ss?l %rﬁjogrgg{l/&]g?n% &M R8PS on
further plesitahlerts irhroobibxeaditheygERIFS 13 ghendin bit iesctardgyt thdlecuscto dauilitalg sepameiys

descr.ibed _herein and uses thereof for treat ts as described, supra. 10
Scr eeni nd)fﬂglgé%ed%ﬁ’gl ‘f%\?’é’ﬂ#ﬁ‘#ﬁ?ﬁﬁio&%gr @Wﬂ%ﬂofemss% Wwedka8fd ed to herein
as a "scraeeshmh@afas@ynajion of the SN Bihdih$of A0 dbidpsng to CRE2-13 GRéteindat e or

t est compounds orﬁggﬁnts ( pepti des, peptidom netics, snmall nol ecul es

€, 9.,
or ot her WfIaGeon of pinerotel! WikEs tagzet pplseude Wdhe,presprgeand abssncewfiaat ory or

i nhi bi t oreyn@8dieEmpdiind, @arlibe actothplishet iR Flsftl SURPR IS @RtaMindHERaddher ot ei n
15 activity. The invention also includes conpounds identified in the

scr eeni ng*agpley of el vespahviaclugrmiaretiter|phptesplest Srise andennro-centelugn be: ilon
proviges s sM¥siinht, Salisfk Bloldn CANMIHIRA R Hat SRR & domain that allows one or both

of the proteins to be bound to a matrix. For example, GST-CRF2-13 fusion proteins or GST-

target fusion proteins can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St.
Louis, MO) or glutathione derivatized microtiter plates, that are then combined with the test
compound or the test compound and either the non-adsorbed target protein or CRF2-13

25  protein, and the mixture is incubated under conditions conducive to complex formation (e.g.,
at physiological conditions for salt and pH). Following incubation, the beads or microtiter
plate wells are washed to remove any unbound components, the matrix immobilized in the
case of beads, complex determined either directly or indirectly, for example, as described,
supra. Alternatively, the complexes can be dissociated from the matrix, and the level of

30 CRF2-13 protein binding or activity determined using standard techniques.
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conpounds which bind to or nodulate the activity of the nmenbrane-bound form
of a CRF2- 13 protein or polypeptide or biologically-active portion
t her eof . Wbastests conpounds of the 20 i nvention can be obtrairresd2ssiang any

of the numerous approaches in conbinatorial library methods known in the
art, includi n&: bi ol ogical |ibraries; spatially addressable parallel solid
phase or sol ulthss tgshaigees| orimmabiizingpyoieineen matricesrcan plsorbe heedin thequi ri ng

deconvol uli-0fine %8s of - - conpound” |éﬁ1§%r hod:. and synthetic
library rretehons u@sﬁég{éﬁ?%ﬁﬁ%%gﬁgﬁg% ggr égiﬁy se g3c |°(E)‘°’r11r.1 Otllﬁgarﬁ?tol ogi cal
library appewtcdanbs ihingbilied wtidizing porjgetion ditdotinemd sREptavidih eBiokigylaeder f our

approache(?m%r_ .Jcable t tid non- tid igonmer or small

nol ecul e |brg3r esél}(l)ﬁlatgr etrg(ﬁjlﬁgé.scélég‘?prgpaé?d?&ﬁﬁmﬁfg\%g Ant i cancer Drug
Desi grf 12N-lydfoxy-shccisimidel) using echiligits Rell-kis@eh Wiglie ki, ard (8. glyBdAhylitonk&f er to a
conpositipn that .has_a I | ar  wei ght of |ess_than about 5 kD and npst
pr ef er abl'y*f%e er’??f’gﬁ Rgﬁgfgfdeﬁij)( ppd %%Blzfiﬂ té%ﬁ’ﬂé“s"%ﬁ@%"é¢“@9ﬁ?@ 9nell ei ¢
aci ds, pemiésdBirce/THeiRD! IAdRMatiREN bt MR LGS witetReNYS LRR&ES or taI%@t l'i pi ds
or other organic or inorganic nolecules. Libraries of chenical and/or

bi ol ogi cdPlayEs\RBt hich 4o Pabintortere ydtbingbmeed the ¥ RF21 2 rotejp éhitderzetungal |
bact er i almolQiuleatMe RXVABEY R thevElls'R MBI 2hd) &aélﬁﬁe creened

wi th any nE(1)?‘ the ass?ays of the i_nvesnt ?*gg) tExan%fbggﬁ%?&%%t hods ]f3§r t he

synt héki Presein fraprediin the wellls by pitibody ennjugatidng UMiethéds forrdeteating sucl cmmploxaspl e i n:
DeWtt, ” Locl LU S A 90 .6909; Erb, et al.,
Toon. | 5 hadtiion & Hibde gerEiiea BV ‘@ﬁgigTé‘iﬁkﬁ‘i‘g‘i‘%onﬁ’lﬂ%"ﬁ% 91%%31}9, et al., 1994
J. Med. OmemmodgEctiGitaflomBleass wsingahtihoditd BActiBovidnihe CRFL:13 1i30@Bin ocaigee! | , et
al ., 199 ew. em Int.. Ed. Engl. 33: 059; Carell, et al., 1994.
Angew. IR w8 il bt el op afipdip aprgpmatic oy 5. nea
Chem 37:asshid@d whthbliaCRES 1®fpraciapetarpdcmoByul@e presented in solution (e.g.,
Hought en, 1992. 10 Bi ot echni ques 13: 412-421), or on beads (Lam 1991.

Nat urls 354: 8Rrdéiher anbalivngs, addditirs of CRIB13 %megﬁ expiésdion aRAddntfdd inkact eri a
(Ladner, U.S. Patent . 5,223,409), spores (Ladner U. S. Patent

5, 233, 409°HoFMDSIRTR C@t'}}(éé entagigd with %Caig‘é%f? cppisEnd reg the expresgion GECRFYSA 89:
1865- 18693 BRNAbr PRAGE il 86 041t is ABErmBRddt The 198f RGBS €RI2-1388RRRA0;
Devlin, 1990, Science 249; 404-406; Cwmrla, et al., 1990. Proc. Natl.
Acad. Sciof Profes 1a thegpresegeeref theagpndidpte poragound sgemparsd tp thedsivel aipxmressipp2:  301- 3
10; LadnefcrE:-$3 HRNAMN: pein T B3 30sHR of the EhddR% SRTLTBAL cafilifSSaY 1S @
cel | - based assay in whi _(I:)h ‘;mcell v?/hi cﬁ e>e<:6r es({sbg% a %ﬁﬁenbrar?e- gﬁeﬁd f or m of
CRF2-203 sppasing campiher byidentifisd @a h mpdiator ofCRIG- 13 oRNA er pofein eapressivm  cel |

surface i Lt a t I 4l f the.test
conpound bt§sgﬁgmﬁ{sggmmzﬁlg&%rpgl‘?’%ﬂgg?rggrg%nr?gg:ﬁ?h% certy™ 5°renéxarrpl e,

can be ofis greatardi 4. .catatisti¢agly sigoificantly greater) in the presence of the candidate compound

than in its absence, the candidate compound is identified as a stimulator of CRF2-13 mRNA
or protein expression. Alternatively, when expression of CRF2-13 mRNA or protein is less
25  (statistically significantly less) in the presence of the candidate compound than in its absence,
the candidate compound is identified as an inhibitor of CRF2-13 mRNA or protein
expression. The level of CRF2-13 mRNA or protein expression in the cells can be
determined by methods described herein for detecting CRF2-13 mRNA or protein.

In yet another aspect of the invention, the CRF2-13 proteins can be used as "bait
30  proteins” in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317;
Zervos, et al., 1993. Cell 72: 223-232; Madura, et al., 1993, J. Biol. Chem. 268:
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20 yeast cell. Determning the ability of the test conpound to bind to the
CRF2-13 protein can be acconplished, for exanple, by coupling the test
conmpound witod/oa3rmdi oi sot ope or enzymatic | abel such thatchiusd/agiof the
test conmpound to the CRF2-13 protein or biologically-active portion

t hereof can 6be det er m_ned bly detecting the | abeled conmpound in a conplex.
For exanpl?@40-128¥: Betghott abis 903 Bidrechnighies ke 930-924; TRSBE5@ 4l 1903. or 3H,

ei ther 2% tg 140804 | 0 sat ope det ected by direct
count ng o Fan eI SR b PO PR bR Bl )
t est conpegrgswishaREe-18 n2¢RER-13 diinding mbteins'torWiORIF2- 186bp") exdangiuiie hor ser adi sh

per oxi da a b S ase. or |uciferase,. and the enzymatic | abel
det ect edscf%legie%g%tirﬁtﬁag P%ln&gﬁi 2%??\1}51}%%#@8? ag S&ﬁ‘ﬂf&éﬁﬁ? é%’flé"l%‘iﬁlﬂg fheate to
product . Plffvpaﬁatté)nexﬁbigdﬂsrbylghp (lm'e-las}sag?@ QETHbH sxampleOPs@6dn fiQlo@n&fhin Whi ch
expresses,; a r.anes orm 30 of CRF2-13 protein, or a

bi ol ogi cée}%?lgsg?iﬂ}?er&ﬁ%ﬂwgﬁ&?’%reof , on the cell surface with a known
conmpound whi ch, bi nd F2-13.to0 form an assay m xture, contacting the assay
103 WO 03/ 040?H%{‘%%ﬁ%éﬁt%éﬂ@sedrﬂn%wgdw&nﬁw fanqst pyprntion factony

det er m niwhicht dogsigtdif kégayabRf DNADIdd@Htang Q&R@H&gdérﬂailils'f‘tﬁfeﬁﬁtthe Magnltﬁ’iz&RF 2-13

in determning the ability of the test conmpound to I nteract

tein, wh
\?mr ? he;ncﬁﬁ%g‘rf%feﬁf Bt spoetsiehy frsass constrastnin Beng thateodesifori GREF20K3 istfese est
conmpaond atgene dcBdifE BBIHNA leldQllﬁ r(lgmgi]ﬁ o@%ﬁ&ﬂsg&@op g&h;: ge. ‘?('h%AVVII’fA%'O]I;{lpO und.

bi ol ogi cal l y-active portion thereof as conpared .
I n anot héte ahas semstraef a DA sequenge, ifromen lihwinty-ob BB dscgamys, thangucodss ag cont act i ng

a cell gXRLAE: hane; f 2-1 otein, or a
bi ol ogi cal | y@gf%'tdirﬁ\%)etago t o%pestaﬁglrgg% 1Fug%dr?ot% 3%35?‘1 Coéff‘&rf’%%%a%wtf?na t est
conpound demain9é therknpwin trgnsctipticatfadtart ¥f thé "Haktbandethe "preypeingart abigwgul at e

(e.qg., stj . or. i nhi hi the. activity of the -13 protein or 10

bi ol ogi cgt%%tg%? fv\(%éfof)lgl rlltgia()érlﬁl?tzﬁ@r'g%ﬂ@&eﬁhtt%’i"f?;% E‘@Dﬁg%ﬁémgia{‘%/acﬁf’ aMPe t est
conpdand demwainpdithatransctiftndadiorate browdht B AoskPrédimay. bTRL pGkedlylaloret i ve
portion lérher eo&‘ECFﬂ%n be accon‘gl i slglegI faor exanﬁl e, by determning the
ability of tHe 3 1GPOTIST 08 (68-1 15CHh] thef 18 gpegzbly Huleed s p trosetiptignal CRF2- 13
target nmogeltresitABspoaack DefckMscrdtion BEGE! EARLEOH b hel g with
whi ch a dCRF2- 13 pr (%jtd’ei_n bi nds gcr@ilcr)lt er act sﬂ;i?n .natoﬁtrhgl,ra)fogtrnjgg{](eg%%lbg, a

mol ecul e Hrrtedandsall polemieontpining the fogctignabtianssintion Sastor garGRAsIAS] andt er act i ng
prot ei n, uRd Wb.EY iR AheliRBnsSHA AR Othe Brondf FRLL§ \%rhcts Ritm PRESGYI € 1n the
extracellular mlieu, a nolecule assocliated wt e | rﬁlernal Surface of a

cel | 20 menbr anpnedhyehti6y hPbASRhRs oA YbEts Aol ! |gcul e can be
a non-CRF2-13 nolecule or a CR?ZZ- fB p?ottseilaﬁ orea%%%epag%?ﬁ%flemo?ft he
i nvent i offT9CRINGHESaEnsIsprethereofoRAmments3s dagcgibed Impdimcul e i s a conponent of a

signal transduction pathway that facilitates 20 transduction of an

extracel | ul arrigligndliol Kilbbe @rifdr Qﬁﬁlrat&ﬁﬁqﬁ@foﬁgw% n%h-'ﬁﬂhﬁl% e(%];ml?lesc.; onpound to a

Example 1. A sequence variant of the disclosed CRF2-13 polypeptide amino acid
sequence (SEQ ID NO:2)

25 A polypeptide sequence differing by one amino acid sequence from the amino acid
sequence of SEQ ID NO:2 is shown in SEQ ID NO:4. The variant amino acid sequence is
shown in bold-font. A valine at position 30 in the polypeptide sequence shown in SEQ ID
NO:2 is replaced with an alanine in SEQ ID NO:4.
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menbr ane- bound CRF2-13 nol ecul e) through the cell menbrane and into the

cell. The target, for exanple, can be a second intercellular protein that

has cat alwbDiog/oasus vity or a protein that facilitates thePagamsoradsiion of

downstream signaling nolecules with CRF2-13 . Determning the ability of

t he CRF2-13ﬁé)rotein to bind to or interact wwth a CRF2-13 25 target

mol ecul e BEHEREPLAECHPARIRRRIR PBYNAG RS QBT S VI HBIL AECH BRI THRAE 0 I ERRRERFTECA or

det er m niGTYELLEEMMETRKADLYNKFRGRVRITYE PO SIS PEVHSBXliDYBIHVER el B re s gsavReroatid i ty of

the CRF2-Mk3rikotvRiwkdcAaiirebvirouco@lotrdiah abkic kb vdr SPR2ck3xiraE Q&40 ecul e

can be aGeomplbahed bialel Bhalahdfd A8pRt Yty 0bod A8 ALARL Bl SCUI &
ol ecul & can be detarmned. y

For e>5arrpdvgPT %hepactl V‘Imta(% of the target m

det ect’i ng’ 1 RAUCTT ON OF e i P S L T e RS RS AR CE AP GRARATLV. e

i nt r acel |RFFESAEREPRSWAST O PURRP P fIGY BATK SR GG qRBGHQEE ER PPEF S @E @REEERGONLSSWAT

cat al yt i ClcEFRPFPAYPECPRUSIOUL TRCWEY S PEFREELA RIS HED SBUG SAEHHS O TEB R TS 1iast (5 €,

det ecti ngoptiasj nducti on of a reporter gene (conprising a CRF2-13
-responsive 104 WO 03/040345 PCT/ US02/ 36316 regul atory el enent
operatively linked to a nucleic acid encoding a detectable marker, e.g.,

| uci ferase), or detecting a cellular response, for exanple, cell survival,

cel lular .. dif eptiation, or cell prolif ion. I n yet another

enbo:j‘loma rﬁx,amé’#eias'g ﬁﬁﬂ“SFcﬁ‘%‘%“ﬁ%‘g‘hf flgﬂ"?eg @&Ff Polypeptide amineasifhr j sing 5
cont act i nequenéRSEQLA) MOa2ei n or bi ol ogi cal | y-active portion thereof with a
test conmpound and determning the ability of the test conpound to bind to
the CRF2-13 priotein or 'biologjcally-active pqortion thereof. Binding of the
t est conpound 5 ﬁ%u%ﬁ?@eﬁ?‘gﬁﬁ%i%Oméﬁmmﬂéggé‘f%‘feﬂ‘?erfgﬂn@?taﬁ@roaﬂ‘idr ectly or
i ndi r ect Isyquasicede SEQI IDEXIO 2139 WtRdwnlifl SBQEDNGD, ERbABiafiBiMino adillSeqicsd@ Conpri ses
cont acti ng t he %Efé 1?16\‘/\%-‘Qt ein or bjologically-active portion thereof 10
with a kbW BSRIYTORY AvsteiRe B nosisoridn thepalypeptide seaueneasshayn i SEQHR

cont ast i ND:b Gepl @R kIS RNt SE@ 11D &8):5.conpound, and determi ning the
ability of the test conmpound to interact with a CRF2-13 protein, wherein
determining the ability of the test conpound to interact with a CRF2-13
protein conprises determning the ability of the test conpound to
preferentially bind to CRF2-13 or biologically-active portion thereof as
conpar ed YREPERNEPLLIE.LRIRPERERI G ROUTI - SONASVSITIL AcLambhrerrverdsociraeiEyEr@A assay

i's a cel lerkiteeraS ) DORRPEdRTR G p SXRbREE L By reRr A3 RE R L kAl TvorppC

bi ol ogi C@Mﬂﬁﬁ&%ﬁ%&ﬁ%&&mﬁﬁﬁgﬁ%Tﬂ’&P%AWﬁEQHJL‘E T&%B?/?H&H} &&QCFLQE\FP%%V‘ ni ng
t he a}BlI!N&’%L%PtLetgst conmpound to nodul at e e.g. StIUT at e of I'nhi bit)
the “actiVvity o tHEV B IS e PR Y R AP o B G AT TR S BRSNS RE TR

t her eof . CPEATEF PR TG T HEPAG DB EPFHOYERGN SEIRE I RPESFLGOBHPBEHAGACYDSRRERARPAV e t he
acti vi ty pofcsEREISIREWASIVD BBDasEonlAERiregspebnIoE S var H sepsdpy et sdwair ng t he
abi ity etrirbentiicdrddrpteirehibshreRkREst@pehreRiArdrr A8 rarviar (sEO

ID NO:5)

25

Example 3. A sequence variant of the disclosed CRF2-13 polypeptide amino acid
sequence (SEQ ID NO:2)

A polypeptide sequence differing by one amino acid sequence from the amino acid
sequence of SEQ ID NO:2 is shown in SEQ ID NO:6. The variant amino acid sequence is
30  shown in bold-font. An asparagine at position 49 in the polypeptide sequence shown in SEQ
ID NO:2 is replaced with a threonine in SEQ ID NO:6.
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nmol ecul e by one of the nethods descri bed above for determ ning direct
binding. In an alternative enbodinent, determning the ability of the test
conpound woO oaodishat e the activity of CRF2-13 protein canPoad/usorssm i shed
by determning the ability of the CRF2-13 protein 25 further nodul ate a
CRF2- 13 target nol ecule. For exanple, the catalytic/enzymatic activity of
the target nol ecule on an appropriate substrate can be determ ned as

descri bed above. In yet another enbodi nent, the cell-free assay conprises
cont act i VGCREREGKTRFILLDAAPGRPRIIAG PONVOKLSONESV oo BELIGEPCRY T YRV Y PRSP TRRBWREVAEIrReOf Wi t h
a known cerpeuadicwkiddhvikrrcisr e dskb3uvegEainet #kvikea HpOivirarrSafy vt xdcur e,

contacti gigpﬂﬂﬁﬁyﬂé§%GﬂerH§%T %&%@gé%@%s%ﬂ%ﬁﬂ%&%ﬂ%yg %&&Lﬁ]% ANg the

ab|I|t otein erein
det er i ml%F ItVH%S%BPIrLIVEgIPGS{" T R Ry SR T B" AT %F&ETSQWFHCP&*‘WQ 13
prot ei n CYRPFREESATAIBWERDLDEDERD BRI ERU S F AISO DY PS8 BABHO FEEERRFRPPRFRENE abi ity
of the CRBE2SE3WIHSORVIANTVIG SYIRAETHCEINEKGHChyPdsDEHDEE GPRPEF IXDEHLatI@EdNISswaCt | Vi ty
of a CRFZidrkafigetcrrtRgut@urdddermerdrshfBenasfaysT@irebitRridavient gy are
anenabl e o 4jgp of both the soluble formor the nenbrane-bound form of
CRF2-13 protein. In the case of cell-free assays conprising 5 the

menbr gne- bound form of CRF2-13 protein, it may be desirable to utilize a
sol ubi¥ i zi ng agent such that the nmenbrane-bound form of CRF2-13 proteinis
mai ntai ned in solution. Exanples of such solubilizing agents include

non-i oni CEgigiysie 42 Al seqaeiRd vasant-ob tHeydig@lodeDERER,13 patypepede/drginoaeidi de,

n- dodecyl nal t osj de oct anoyl - N- net hyl gl ucam de,

decanoyl SF@‘WB{‘%@E@ NA:4k, Triton X-100, Triton X-114, Thesit, 10

| sotri decypol y(et hyl ene gl ycol ether),,, N-dodecyl--N, Ndi net hyl - 3- amoni o-
1 | ]pr Opane( Cﬁ&gfgwpap@de sBqueBeecdifFbraiyi by Qe itbacidisBiiehod feshithe iafino atid- pr opane
sul fonate

3- (3- cho|8%&W%mf§E§aW9élﬂ9lromw AESIP NGy o P yaripntypa Add &qrensnist e

( CHARSO) shdwhh NDoRI- ol NA @ A inBERe fhsiRA 65 B tht PElypERIME sRBSRY sitn1REEQab the
invention, it my be desirable to immobilize either CRF2-13 protein or its
t ar get nﬁi%?zéﬂféplﬁ‘éﬁdf%éh@%la?@%@ﬂpt on 15 of conpl exed from unconpl exed
forms of one or both of the proteins, as well as to acconmpdate automati on
of the assay. Binding of a test corrpound to CRF2-13 protein, or

interaction of CRF2-13 protein with a target nolecule in the presence and
absence ehc@rwEARtHd Rk Lo RONPO BT TLIC BN S eL1NE EDRRPIDTREG AL SBIRRRVE T SRIA

sui tabl e an%E E%Eﬁ%ﬂ%pﬁkﬁﬁ%g%ELW?VESE%@MIE&P@@L&H%’HZES!&?]%&%%ML&Cl ude

mcr |ter cro-centri

enbodi meft PLD&W%Y@FW%‘?WBTW TEWP%TWW%E S{*ﬁ% SUFETETAOTE ATV At al | ows

one or b&FFLVEFSHERELLY LGS HE TRV BE QRS YRRA HOBS B THEA T 8 SR PRAVINE X BRPKBLTR

GST- CRF2-GY3r PR AGATqUTBWHKDNAE DBFEEGSDIENGYE BBy IERPS FUYRERIAG GRS BFASCVDeGRFBEPIAD S Or bed

ont o gl utrakd¥sANR sERPRASTAISETRREHS v (2Bk@HFBcKdA0tHE:8] B PP SKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLOTLTFCWESSPEEEEEARESET EDSDAGSWGAESTORTEDRGRTLGHYMAR (SEQ

25 1D NO:7)

Example 5. A sequence variant of the disclosed CRF2-13 polypeptide amino acid
sequence (SEQ ID NO:2)

A polypeptide sequence differing by one amino acid sequence from the amino acid

sequence of SEQ ID NO:2 is shown in SEQ ID NO:8. The variant amino acid sequence is

30  shown in bold-font. A lysine at position 78 in the polypeptide sequence shown in SEQ ID
NO:2 is replaced with an arginine in SEQ ID NO:8.
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Louis, MO or glutathione derivatized mcrotiter plates, that are then

conbined with the test conpound or the test conpound and either the

non- adsorwed3na3get protein or CRF2-13 25 protein, and t h@CEUSOUB@16 S

i ncubat ed under conditions conducive to conplex formation (e.g., at

physi ol ogi cal conditions for salt and pH). Follow ng incubation, the beads

or mcrotiter plate wells are washed to renpbve any unbound conponents, the

matrix immobilized in the case of beads, conplex determ ned either

di rect | y Y8 HRH e EC 1P AP AR BRLAR RATDI S QN ERY Y EBE P L BRPV T YEYA BRSSP THRRVREVAEAA vel v,

t he conplcERES.CEMFLIRODIINSTaeivateassrseomvEshe. DyatevERs prand roterl.ewetvoofrd30

fggZ;A};0%&%ﬁkﬁvﬁgﬁﬁeﬁ@w@hﬁ%ﬂe\éb&g&TQ@A@éﬁHﬂB&%R@TB&;P%&%Q}%{T?FﬂL%GM quss,.
r_Lnobi |l 1zl ng proteins

on matrices can al'so Ee USQQQ#T%N?V%%F Ié%%?%‘é?gg‘?g%@”g?“yﬂ%%%ﬁ ifon.  For

exanpl e, ST Her t Ae RIS A D D B I 7Y SF R TR Gt EH QAT A F &/ PE GRP RV

i mobi | | ZEEESFRVISSERAG S BB PURFAEISE YL AGRCIFOBRGRCEATEL RAPERIFDSCFLE i LREDBIsewA™Y | at ed

CRF2- 13 proOtREPNLYPGEERN @i LTRUVECHE RS e O E b s pAaapet s dodf ko erBi it N 5

(N- hydr oxy-ueci ni m de) using techni ques well-known within the art (e.g.,

biotinylation kit, Pierce Chem cals, Rockford, IIl.), and immbilized in

the wells of streptavidin-coated 96 well plates (Pierce Chemcal).

Al ternatively, antibodies reactive with CRF2-13 protein or target

nol ecul e bu {ch do not.interfere wt i nding of the CRF2-13 protein
toits t alé'tpien%vln ‘%Efﬂ“@f‘c"‘c‘%‘aﬂ Of&&? &\?é?“fegé(t;mfb%l% RIYReRtide agina aeid b at e, and
unbound sau@ate SEQRIROL) 10 protein trapped in the wells by anti body

conj ugation. Methods for detecting such conplexes, in addition to those

descri bed abOée Iyor %{w GST- isﬂltmbi i zed conmpl exes, include immunodetection

of conpl exes UPCHE R SEBEPELLLNE by PRe iR apif sequpes from the apwpgcidr t ar get

ol ecul e seqadnoset SEQIDINGYITEsHovh ESEQIDANZIL TR varBhdanffbo A& &GkdnBYisan
associated with the CRF2-13 protein or target nolecule.

enzymatic activyit ] ) ) .

15 | anélf%‘rmg’ﬁlﬁ%fﬂp‘i’re%g,{gH%@Fee?t}%P?SIB‘PH WRmzbe polyneptide saqusnesrshewn én ar e

i denti fi geQimD ¥O:21EtPRLINEE £ 1 g ted with a candi date
conpound agd t he expé?essi on ofﬁ%glkwg?prot eininthe cell is
determ ned. The | evel of expression of CRF2-13 nRNA or protein in the
presence of the candi date conmpound is conpared to the |evel of expression
of CRFZ-DJ&@ m§l\cl;A or(ﬁﬁr otein_in the absence of the candi date conpound. The
candi dat & 20 Conpouhd EER AR HE P B AT YR L RVRB U ISP FRRYRETHRCS - 13 mRNA
or pr ot eF ek GPYUSHYAL NS BERER TYBRATK S TVE SRYG AP FIEN SRARPVINOTQTEREUS PI2G Y ONRRE N

expr €8si prPiofxERESKEGANRNATPOT HPYIIL el PAd BB @ Ak @ T v e Ry srr SipadrLa gl | Y
signifi CﬁﬁﬁﬁLVLE@LﬁﬁIL@HAAb@VﬁIﬁﬁ.M@&%SMP&EDﬁ%T%i%ﬁ@ﬂ&swagmﬁhan In

its abseg\c;FpP ‘ggz&% i anpau i ntified as_a stimul ator of
CRF2- 13 rrF{Ng\P]£ or " rgg%vl&%ﬁ%f 8r essi gﬁ@ﬁf%@?#&?ﬁfg P?/H e ﬁAGeG§”5§G§§]§]?P6‘X of
CRFZ- 13 WS%\PSi}.fQ)R&EI\%?‘RS{DF%NDE&éGYLAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT

WGTLPPEPNLVPGGPPVSLQTLTFCWESSPEEEEEARESEIEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ
25 ID NO:9)

Example 7. A sequence variant of the disclosed CRF2-13 polypeptide amino acid
sequence (SEQ ID NO:2)

A polypeptide sequence differing by one amino acid sequence from the amino acid
sequence of SEQ ID NO:2 is shown in SEQ ID NO:10. The variant amino acid sequence is
30  shown in bold-font. A arginine at position 99 in the polypeptide sequence shown in SEQ ID
NO:2 is replaced with an lysine in SEQ ID NO:10.
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25 (statistically significantly less) in the presence of the candidate
conpound than in its absence, the candidate conpound is identified as an

i nhi bi t orwofo3@RB25 13 mRNA or protein expression. The | ev@CTafSOZRB26 13 nRNA
or protein expression in the cells can be det erm' ned by net hods descri bed
herein for detecting CRF2-13 nRNA or protein. et anot her aspect of the
i nvent i off2® ?EI?@G%%F‘%&?%A%RB%I@FW%Q VH%“@‘E'P%&GNP VA SBTRSRETERCA n a

t Wo- hy br iCEKES.S SHMCORKIDRYKEKEHYB T SHS SKSSRYES £ Sl LFRYEDABPVAY LSO TERAL SMNATYROPPC

5, 283, 31tprLofermasukethoirireviRRdevdrel drad dinndRard B relatikraxprebridlpra 1993.

J. Biol. N%%P&@gbLL%QZAG@QM£M%§§AML%Q%{T§ %@st%g%%ﬁm%‘ég%%mﬁ?r tel,

et al 1993 PRVl{Aogec Tglﬂ% Oncogene
8: 1693- £506. “4nd’ Brent F@E?Efa%%"fDG"FBQRY&E‘FﬁSF %‘iﬂEBW@FS PEPSFHENat bi nd
to or |r?ts%%&WW%WWS@A‘ESSWQ@QG%@%%@LW@T%P%“LE%PED@Q%H3 -bp")
and nodulWaTrePPERIRFRCGEER vV SleITL VHCHES SPBRERARERE PEDE BAGSGARS T ORF EPRCB M BIHNBARA I 8EQA| SO

i kely taphe:.towolved in the 5 propagation of signals by the CRF2-13
proteins as, for exanple, upstream or downstream elenents of the CRF2-13
pat hway. The two-hybrid systemis based on the nodul ar nature of nost
transcription factors, which consist of separabl e DNA-binding and
activation domains. Briefly, the assay utilizes two different DNA

constlPuc tBxamipte &nd seqrence variant ofitbe displosedGRF2-33 pelypeptidCRE@nA®id s fused to
10 a gen di MNA bi ndi ng domain of a known transcription factor
(e.0., G‘E\E‘ﬁ%&q‘gﬁ%wg ot’her construct, a DNA sequence, froma library of
DNA sequences, that encodes an wunidentified protein ("prey"” or "sanple")
is fused to aAgwmeptfrdﬁSe@@d@sliﬁ@mgﬁy®naemﬂnoaipid@nquedmfmrmthofamﬁﬂwcwnovvn
transcri ’ [ ot ei are able to

i er act s BSERR N0 P hopdh SEQIBROTR T Fan st sl Briish i ng
and act i ¢adwomn bbEi—fdmtraA nshrrafat pdsiioh a2 sxthe polyeeptilaemncastewhioSBQIDI nt o

cl ose_pr XI m t transcription of a reporter gene
(e. gei5 i\@?‘lst‘ﬁ%lﬁcq S‘B’I‘rﬁ‘f ‘Xﬁﬁ{?éﬁ\ﬁ% - transcriptional regulatory site
responsive to the transcription factor. Expression of the reporter gene can
be detected and cell colonies containing the functional transcription
factor can be isolated and used to obtain the cloned gene that encodes the
pr ot ei n WAGKFRWERMLBEIAQRASPGRPRIAPICRIFPLLEGNE SV 2IWE AE-GNPRAY T HVEYRSE BFRRREAEVEEIA ai NS t O
novel age;mm,Li:@i&ntﬁdnedmpyemsaémSemnﬂmeﬁhVEﬁmeﬁm@@Emamgam uses

t her eof fm% ﬁﬁ%p%%&b%‘g‘h b 8Ldimc A8 iy%‘&)}&xs‘%gs TEHLQQPE urther

illustrate n sequence
var| 2t WW@PS&ﬂ%r%%ﬁ%%%%ﬂﬁ&%@%%&aGf%ﬁf%aF%Péfaﬂsgﬁ%ﬁaa%%%a%EQ D
NG 2) 25 SERIFERYHE PTG B B R B RREE DR DT RV FF VB RS REC QR AR GRS PV GRIBB e f T om

t he an NESEESSAWDSSDRSWASTVDS SWDRAGSSGYLAEKGPGOGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLQTLTFCWESSPEEEEEARESETEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ
ID NO:11)

25

Example 9. A sequence variant of the disclosed CRF2-13 polypeptide amino acid
sequence (SEQ ID NO:2)

A polypeptide sequence differing by one amino acid sequence from the amino acid
sequence of SEQ ID NO:2 is shown in SEQ ID NO:12. The variant amino acid sequence is
30  shown in bold-font. A tyrosine at position 119 in the polypeptide sequence shown in SEQ ID

NO:2 is replaced with a phenylalanine in SEQ ID NO:12.
112



sequence of SEQID NO 2 is shown in SEQ ID NO 4. The variant am no acid
sequence is shown in bold-font. A valine at position 30 in the pol ypeptide
sequence wboa4i3ns SEQ ID NO 2 is replaced with an al ani n@CiTrusgiggsid NO. 4.
108 WD 03/ 040345 PCT/ US02/ 36316

MAGPERWGPL LL CLLQAAPGRPRLAPPONATLLSOQNFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKEL L CSMMCLKKQDL YNKFKGRVRTVSPSSKSPW/ESEYL DYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPLDLKYEVAFVWKEGAGNKTL FPVTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
NWAFL VL PSRERERFNE A ARG PARIRL MR VORGP RAN DFSGHTHPUAT AR SRPESVANDEFRCPQKEL TR
5 GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEFLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC

GV T PR B A L B L A R RS G BRE S KN BGHSEAGR IS CRPRAPL Y
PSEGSSAVDSSDRSVWASTVDSSWDRAGSSGYL A %@%PEFSKDS@L EEL PEDNLSSWAT
WGTL PPEPNLVPEEPPVSE O T R SSPEEEE "EBSHA STORTEDRCR L GHYMAR( SEQ
| D NO 4) CYFEREHBP B R S E G T e & DT 8TV AT Y OF P e i QB B B P S e VOREF RARTY

pol ypept ipgecssAVISSDRRYAEIVDE B PRETTE €Y (ASEDCLEPANDE IR ESIRPPEH SY DY L ERIGERNE g SleTC e

di f f er i ngehyrrane.varirnosaeiGcRegteiees s Ornk g sAiieBfrRACHRERTIRAGUEN Cao0f  SEQ

I D NO 2 irg ghown in SEQ ID NO'5. The variant amino acid sequence is shown
in bold-font. A leucine at position 39 in the polypeptide sequence shown in
SEQ 1P 15 NO 2 is replaced with an isoleucine in SEQ ID NO 5.

MAGPERWGPL L L CLL QAAPGRPRLAPPQNVTLL SQNFSVYI TW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSNMMCLKK YNKFKGRVRTVSPSSKSPWESEYLDYLFEVEPAPPVYLVLTOTEE] L SANATYQLPPC
MPPL DLKYHE¥ ke enegFrigpieftherdi Baelypentids ppinaReid< pTCFLLEVPEA
20 sequence (SEQ ID NO:2)

NWAFLVLPSLLI LLLVI AAGGVI L MGNPWFQRAKMPRAL DFSGHTHPVAT FQPSRPESVNDL FLCPQKEL TR
GVRPTPRVRAPATQQTRWKKDL AEDEEEEDEEDTEDGVSFQPY! EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAWDSS \PIRARSS SetAring Rty xipinepeilerEIsP SO SROSTIPC EENPEDNL SSWAT

WGTLPPEP BIPNGSVESR . %M@%ﬁ;gg#YMAR SE
| D NO: 5) %@@;ﬁé@e 3. g seqﬁﬁ%@ﬁgﬁ'%ﬁhe di scl osed F2-13 (S5

pol ypépt iskreviigibelsl-foet. A valiag algesiiop SEn|thy pedypeptide sp@icperehovaé SEQUance
differin . i i Hleéﬁg he am no acid sequence of SEQ
I D NO 2 &@gﬁsggmﬁa%nw‘@%@ﬁ%%ﬁ% H{)/m%it am no acid sequgnce is 30

shown in bold-font. An asparagine at position 49 in the pol ypeptide
sequence shown in SEQID NO 2 is replaced with a threonine in SEQ I D NO 6.

MAGPERWGPLLLCLLQAAPGRPRLAPPQNVTLLSQNF SVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKKQDLYNKFKGRVRTVS PSSKSPWVESEYLDYLFEVEPAPPILVLTQTEEILSANATYQLPPC
20  MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA
NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLCPQKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYLAEKGPGQGPGEDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLOTLTFCWESS PEEEEEARESEIEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ
25 ID NO:13)

Example 11. A sequence variant of the disclosed CR¥2-13 polypeptide amino acid
sequence (SEQ ID NO:2)

A polypeptide sequence differing by one amino acid sequence from the amino acid

30 sequence of SEQ ID NO:2 is shown in SEQ ID NO:14. The variant amino acid sequence is
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109 WD 03/ 040345 PCT/ US02/ 36316

MAGPERWGPL L L CLL QAAPGRPRLAPPQNVTLL SQNFSVYLTW.PAL.GTPQDVTYFVAYQSSPTRRRWREVEECA
GTKEL L CSMVDLoBKEDBILY NKFKGRVRTVSPSSKSPW/ESEYL DYL FEVEPAPPVL VL PQTERIL/SANAT YQLPPC
MPPLDLKYEVAFVWKEGAGNKTLFPVTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
5

NVAFL VL RSbivh fin ol -SoxBOY tMETHIMEX PUFGRAKINPR A DR Cpridps TP SPESYNBQ-L CPOKEL TR
GVRPTP EEE [ Y] £PPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
POE SO A AP B AP AR PO HQE L PPPER SKDSGFL EEL PEDNL SSUAT
WGTLPPEPNLVPGGPPVSLQIL TFCWESSPEEEEEARESEI EDSDAGSWEAESTQRTEDRGRTLGHYMAR ( SEQ
D NG 5) 10 Exanple 4. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A poly ti de sequence
differi n@GB?RV@ﬁ@IéMQ%P@@R@P§@‘&Ué%ﬁQ@F$%W&PHEGN3%VHBF%§P PT%WE%‘%@%A of SEQ

| D NG 2 @seshawicrixRoSHXAERINGY Fos sHdrev By Lo FE PR PRYLACIQUERIS ANBNECEPPS 15

shown i n,00 E&YE%%KE&@N@LQ#@PH@QF%II&@&A%E}EH@:L@@TkﬂF&MY@@SﬁﬂﬂﬁbLﬂ@Eﬁ equence

m%R{/\?ﬂBfAEE PEM%W@%%ﬁ@%@Y%@A&S&TKRRV\REVEECA
GTKEL L CSHRET R APRRI R RS PSSR eV B EE R R VT GrER S -NAT YQLPPC

20 PSEGSSAWDSSDRSWASTVDSSWDRAGS SGYLAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT

VPPL i KA EM¥eEAGSKe s Ed Y FRIERE D EE ARSTODRTEPSWURKYSKESKRICHL L EVPEA
NVWAFLVLP3L Lh Ll VI AAGGVE VKT L MGNPWFQRAKIVPRAL DF SGHTHPVATFQPSRPESVNDL FLCPQKEL TR

GVRPTPRVRAPAT QQTRVWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAWDSSDRSWASTVDSSWORAGSSGYL AEKGPGQGPGEDGHQESL PPPEFSKDSGFL EEL PEDNL SSWAT
WGT L PPEPNLVPGGPPVSL QTL TFCWESSPEEEEEARESEI EDSDAGSWGAESTOQRTEDRGRTLGHYMAR ( SEQ

25 1D NO_7) Exanple 5. A seqguen ar i sclosed CRE

pol ypept E w%lﬁo%ﬂwncgw%eé%%%{ FQ%%%)IQRO%BT’W &‘Iflﬂ%a"sléquence

di fferi ngR¥nQRISEGIDIN0 q?| d sequence fromthe amno acid sequence of SEQ
IDNO2 is shown in SEQ D NO 8. The variant am no acid sequence is 30

shown_in bol d-font. ysi ne ition .78 i.n the I ti.de sequence
showk i n SEQ 4\|B°1YREEU§C Ff‘élu?flé?ﬁ P&’E‘? P‘FF %‘“%Pij? Fﬂqué’°$ ﬁ"%%%o ‘PB“N&?@. 110 WO
03/ 04034§bqﬁ)gﬁge Hﬁ@@lﬁﬁwz is shown in SEQ ID NO:15. The variant amino acid sequence is

MAGPERWGPLLLCLL GRPRLAPPONVTLL S(?\IFSVYL TW.PGL GVPQDVTYFVAY(})S%EBI?BRV\REVEECA
shown in bold-font. A leucme at position 154 in the polypeptide sequence shown

NO:2 is replaced with an alanine in SEQ ID NO:15.

20 MAGPERWGPLLLCLLQAAPGRPRLAPPQNVTLLSQNFSVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
MPPADLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA
NWAFLVLPSLLILLLVIAAGGV IWKTLMGNPWFQRAKMPRALDF SGHTHPVATFQPSRPESVNDLFLCPQKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLV

25 PSECSSAWDSSDRSWASTVDSSWDRAGS SGYLAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLOTLTFCWESSPEEEEEARESEIEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ
ID NO:15)

Example 13. A sequence variant of the disclosed CRF2-13 polypeptide amino acid
30 sequence (SEQ ID NO:2)
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GTI'REL L CSMMCL KKQDL YNKFKGRVRTVSPSSKSPW/ESEYLDYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPLDLKYEVAFVWKEGAGNKTLFPVTPHGPVQ TLOQPAASEHHCLSARTI YTFSVPKYSKFSKPTCFLLEVPEA
5 WO 03/040345 PCT/US02/36316

NVWAFLVLPSLLI LLLVI AAGGVI VKT L MGNPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPCQKEL TR
GVRPTPRVRAPAT RWKKDL AEDEEEEDEEDTEDGVSFQPY! EPPSFL GQEHQAPGHSEAGGVDSGRPRAPL YV
PSEGSSAWDSSDR! PR APREES S eI GREeEPEORCIESIE PRHRES KR SGHRRiPEDNL SSWAT

WGT L PPEPNL YRGS A = - MAR ( SEQ
B g R i S i e R

pol ypept istewnin bedd-fomi. dA lysimgaepmsizion SEQiN tBe piilyRptide equienpesiontdn SBQUBNCe

di ffering;hy : ] acid se ym the amno acid sequence of SEQ

I D NG 2 ?\é@éﬁ%{% la?ér?‘% Iaf)glﬁﬁ?g]%gl)vwg?mant am no acid sequence is 15
shown _in bold-font. A Q {glutam ne?}at position 90 in the pol ypeptide
sequer?ce shown in SEQID NO 2 is replaced with an asparagine in SEQ ID

NO 9.

MAGPERWGHMEE PRENEXAAFCRFRCAPPRARRANY L ISORIFSY YL T RGN GNPTIV YRV AVBRBRTRRANREVEECA
GTKEL L CSMvREIKSIDIC YR KERWECRVERS B SRWMES EX oY sy EAAEPAREYVO e T CIRR I o SANAT YQL PPC

20 MPPLDLKYEVAFWKEGAGNRTLEF PVTPHGQPVQITLOPAASEHHCLSART IYTFSYVPKYSKFSKPTCFLLEVPEA
WPL&KY@%@WWWHH&SAWI Y TESVPKYSKE SKPTCFL LEVPEA
NWAFL VL PSELT L B S BB A T R P S P E SVRBERECPOKEL TR
GVRPTPRVREPAT X5 R A D B R B R RSy SO T S P E AR R AP CF IS E AR BBVEISGRPRAPL V
PSEGSSAVBSSPREWRS TRAVESHDRACSSGYE NGRS, DEHCIESPRRREFESKDSEELEBEREDNL SSWAT
WGT L PPEPNGVRGERRV StATPi St EMESHREFEREARESEH d0DSRAGSMEARS TR ERRGRE. GRIVAR ( SEQ
25 1 D NO8)ndEXeypl € 7. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypepti de sequence
differing by one ami no acid sequence fromthe amno acid sequence of SEQ
IDNO 2 is shown in SEQ ID NO 10. The variant am no acid sequence is 30
shom i n_bol d-f%nt. A arginine at position 99 in the pol ypepti de sequence
showti n pled4. esequence varipuf of the disgosed ORI 13polypeptide ypineacidy. 111 WO
03/ 040345&?@5 ﬁﬁﬁ@;@z&

MAGPERWGPLL L CLL QAAPGRPRLAPPQNVTLL SQNFSVYLTW. PG GNPQDVTYFVAYQSSPTRRRWREVEECA

GI'KELLCSMMCL KK%D&_ YNKI?(GKV RTVSPSSKSPWESEYL DYLFEVEPAPPVLVLT, QTEEI LSANATYQLPP
C A polypeptide sequence differing by one amino acid sequence from the amino acid

MPPLDL KY@%EH%%@S%KE@&E&’T&H%%E BASE I SARS: Y hins Rl el erlii I CFLLEVPEA
NVWAFLVLPSLLI LLL VI AAGGVI VWKTLMGNPWF KMPRAL DFSGHTHPVATFQPSRPESVNDLFLCPQKELTR
shown in bold-font. A valine at position 175 in the polypeptide sequence shown in SEQ ID

20  NO:2 is replaced with a leucine in SEQ ID NO:17.

MAGPERWGPLLLCLLQAAPGRPRLAPPONVTLLSQNFSVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
MPPLDLKYEVAFWKEGAGNKTLFPLTPHGQPVQITLQPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA

25 NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLCPOKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLV
PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYLAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLOTLTFCWESSPEEEEEARESEIEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ
ID NO:17)

30
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5

GVRPTPRVRAPAT QQTRWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVDSBIRSVWIBET VDSSWDRAGSSGYL AEKGPGCQGPGGEDGHQESL PPPEF SK PEERISEEBBIEONL SSWAT
WGTLPPEPNLVPGGPPVSL QT L TFCWESSPEEEEEARESEI EDSDAGSWEAESTQRTEDRGRTLGHYMAR ( SEQ
I D NG 10)_ 10 Exanpl e 8. A sequence variant of the disc|osed CRF2-13

pol ypept i Eremple ﬂ% A sqqyencesgriant ef thedisclossd GRE2-11polppepside amino atidjuence

di fferi ngehere@SENHNRG) d sequence fromthe anmino acid sequence of SEQ
ID NGO 2 is showmn in SEQ I'D NO 11. The variant am no acid sequence is

shown in bold-font. A valine at position 112 in the pol ypeptide sequence
shown in SEQ KPolypsplige seqyesce diffparechy apeemingricidsgayenes from SR@IM® 290 . 11.

MAGPERWGR , ) : RWREVEECA
GTKELLCOMMEL RR I TR B varadr S B PR AP Ruavay prc
MPPL DPKY By RIT LAPRIPERHGIROEHT {39 SRR SAIRE Sa T BVRKY BRI CFL L EVPEA

20 o . o _
L VL PSP AR AR R R IR R AT DF SGHTHPVATFQPSRPESVNDL FLCPCKEL TR

GVRPTPRVRAPATOOTRVKKDL AEDEEEEDEEDTEDGVSFQPY! EPPSFL GOEHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAVES S RS S SR S A K P Rl PPV S BSERVERERIEDNL SSWAT
\GTL PPEPNEYFECRPYSIROPLINECARSSPER EHEARESEY EDSIMESWEARSTORFEDRERTOGHMVAR ( SEQ
| D NO 11)mepRforkxamphigc eNrAnLSequene e v asivatimnoisakhereisel asegbreRh2vim

PO YR@P! i@ridith 18l Ehact MBI R gk Qlekh el Do RO SRR sEo

differin m n I equence fromthe amn I se

D no o R SR AR e e R e RS el TR 50
shown i n BB A TP RS AS TR P R A SaY L AT S PP TP EHRG S} BT PEFTE PRSI e PP §e A e quence
shown i n "SEQPERLNSEGRPY -0l Bl CHESHENHEE ARESEPHPEPAGS Bt 28 T ORFEDRCRBEQYiAR. N0 12.

112 WO 03b0d0345 PCT/ US02/ 36316

MAGPERWGPL LLCLLQAAPGRPRLAPPONVTLLSONFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
Gr KEI_1I5CSMVCL KKQDL YNKFKGRVRTVSPSSKSPWESEFLDYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPLDLKYEVAFVWKEGAGNKTLFPVTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
5

NWAFL VL P&isample 36, Ar@auenv PRNEMRRIDRAKIRRA R3NP EQPSRRIESYNDL FL CPOKEL TR
GV RPTPR&E@E@%%%EEEDH:D TEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVYDSGRPRAPLYV
PSEGSSA GSSGYLAEKGPGQGPGGEDGHQESL PPPEFSKDSGFLEEL PEDNLSSWAT

WGTLPPEPNLVPGGPPVSL QT L TFCWESSPEEEEEARESEI EDSDAGSWEAESTQRTEDRGRTLGHYMAR ( SEQ
A polypeptide sequence differing by one amino acid sequence from the amino acid

sequence of SEQ ID NO:2 is shown in SEQ ID NO:19 The variant amino acid sequence is
20  shownin bold-font. An arginine at position 199 in the polypeptide sequence shown in SEQ
ID NO:2 is replaced with a lysine in SEQ ID NO:.19

MAGPERWGPLLLCLLQAAPGRPRLAPPQNVTLLSONFSVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA

GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEETLSANATYQLPPC
25  MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSAKTIYTFSVPKYSKFSKPTCFLLEVPEA

NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLC PQKELTR

GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHOAPGHSEAGGVDSGRPRAPLY

PSEGSSAWDS SDRSWASTVDS SWDRAGS SGYLAEKGPGQGPGGDGHQESL PPPEFSKDSGFLEELPEDNL SSWAT

WGTLPPEPNLVPGGPPVSLQTLTFCWESSPEEEEEARESETEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ
30 1D NO:19)
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I D NO 12) 10 Exanple 10. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ 1D NO 2) A polypeptide sequence

di fferi ngwby3pus4an no aci d sequence fromthe am no acid psequensa1©f SEQ
ID NGO 2 is shown in SEQ ID NO 13. The variant am no acid sequence is 15

shown in bold-font. A valine, atetgt sition 129 in the pol ypepti de sequence
shown i n 1B@DROL7. Mosenuence wasiant afthaidisplosed GRER-13polyentide Sming ®INO, 13

MAGPERWGR). ﬁ&;e Ri).APPONVTLL SONFSVYL TW. PGLGNPQDVTYFVAYQSSPTRRRVWREVEECA
GTKELLCS KFK VSPSSKSPWESEYLDYLFEVEPAPPI LVLTQTEEI LSANATYQLPPC
20

MPPL DL KYEVARWRERSA Rt erpymepssatiffeaiy ihyame Anmacid SAREn e TIES Y B MBHIRGIKRT CFL L EVPEA

GRPTPRVEABAT O SR A AL D EEEDIEIN COIEORY! EOUEE AR BeS SRS s cromapL v

PSEGSéAMBS@ﬂR@\M@W@SSMWM@mAE AlePRREFeGHISCHoRRLPEDNL SSWAT
WGTLPPEP ) g,%zﬁg“ ESTQRTEDRGRTLGHYMAR ( SEQ
25 I D NO @g\n%%g[)ﬁg seq .lgpfclgpva<'131rn|l agé)ﬁg)ﬁWdl scl osed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypeptide sequence
differing by one ami no acid sequence fromthe amno acid 30 sequence of
SEQID NGO 2 is shown in SEQ ID NO 14. The variant am no acid sequence is
113 WO 03PGRRFSaS L PRSP 638V TRHOWrF VI T WBRALGN QPN T Y FVAY QISP ERRANERYER(A

posi t i on CrEALLCHMMChieKOP DY NKBRGRVR THES PS SOPREVES BY DR REE PAP P BREQr T2 NG AR A Tv9 1 $2p| aced

W th 1@n aspairagivaend=aadize #orNEordrTr.opAASERHCT SARTIYTF SV PKY SKWSKPTCFLLEVPEA

VAGPERNGE} R ARG AP ST h DL e NV EVAVGR G T e e

GTKEL L CSMVET R R YRR R S SR B (A SESAY B EEAACP AP LS AR TEYPEER PREENANY QL PPC
MPPL DL KYWWWEKWMWWEMMWM@F LLEVPEA
NVAFL VL P8t HeEdN i ABES NOKT riviah W E viok

GVRPTIBRVRARML &XJT RV\KKDLAED|:|:|:I:L)|:|:L)| I:L)GVSFQPYI EPPSFL GCQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVWDSSDRSVWASTVDSSWORAGSSGYL AEKGPGQGPGEDGHQESL PPPEFSKDSGFL EEL PEDNL SSWAT
10 WGTLPPEPNLVPGGPPVSLQTL TFCWESSPEEEEEARESEI EDSDAGSWGAESTQRTEDRGRTLGHYMAR
(SEQ 1D NO 14) Exanple 12. A sequence variant of the discl osed CRF2-13

ol ypeptide amno acid sequence 2
pol ypep E(;(ampm & A'sequence v Hant of tlg (li:'i(s%losed CRF2)13 polypeptide amino acid

sequence (SEQ ID NO:2)

A polypeptide sequence differing by one amino acid sequence from the amino acid
20  sequence of SEQ ID NO:2 is shown in SEQ ID NO:21. The variant amino acid sequence is
shown in bold-font. An arginine at position 230 in the polypeptide sequence shown in SEQ
ID NO:2 is replaced with a lysine in SEQ ID NO21..

MAGPERWGPLLLCLLQAAPGRPRLAPPONVILLSONFSVYLTWLPGLGNPQDVTYFVAYQS SPTRRRWREVEECA

GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
25  MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA

NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLCPOKELTR

GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY

PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYLAEKGPGOGPGEDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT

WGTLPPEPNLVPGGPPVSLOTLTFCWES SPEEEEEARESEIEDSDAGSWGAESTORTEDRGRTLGHYMAK (SEQ
30 1D NO:21)
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15 A pol ypepti de sequence differing by one am no acid sequence fromthe

am no acid sequence of SEQID NGO 2 is showmn in SEQ ID NGO 15. The vari ant
am no aciwodsgueate is shown in bold-font. A leucine at poIiUSODs631®64 in

t he pol ypepti de sequence shown in SEQID NO 2 is replaced with an al ani ne
in SEQID NO 15. 20 )

MAGPERVGRkaryle LpRearfetinnRONCRI2StNegvenceip pdumgaPiocental SDASPTRRRWREVEECA
GTKELL KQDL YNKFKGRVRTVSPSSKSPW/ESEYL DYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPADLK EGAGNKTLFPVTPHGQPVQ TLOQPAASEHHCLSARTI YTFSVPKYSKFSKPTCFLLEVPEA
NonFL vt ot L N BB RS NV AT GREREESY MBI CPOKEL TR
GVRPTPRVRAPA AEDE EDTEDG PSFL GREHQAPGHSEA SCRPRAPLYV
25 ID No.1] in Table 1 was identified in a human placental cDNA library (BD Biosciences

WGTLPPEPRADRORB RO 1o e GRS SpR LS AR TR T, ERRT GHYVAR ( SEQ

I D NO 15¢1datanPhR Alfo, CA, SBIGRE Britért bitific 6dr thd¥ regie bithe lurGRARFD3] 3.

pol ypeptide amno acid 30 sequence 4 5

PCT/ US02TBemrigers inclygded fadsl |(@€%1 %?&%W@E&ﬁé#@%@aﬁ@@) i%sequence
fromt heA@@HQ@cﬁ@tﬁmﬁéTetAﬁé@Ad@G@Rcr SEGIDWO:i 1241) SEQpfiedO 16, The
variant amno acid sequence is shown in bold-faont. sine at position

170 in t Werepstdy frs shirty eigheeramt evclas ShRCR nThe € 20 3 W@e? alc FRPCLEEE Wi t h an
ar qgi ne
MAC Mﬁﬁﬁ@&?ﬁﬁ%@ﬁhﬁ% AR ST RN He R o sVaaY lé\/eAn\%ségFt}?RRR\/\REVEECA

GT KEL L CSKKWWQEK@@SWWS@SSI{SPV\X/ESEYL DYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC

MPPL DLKYEVAFVWKEGAGNRTL FPVTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
NV\AFLVL PSLLI LBdstd SvdBEx fkirgviaNrpkERapeviBRAD Bt GNP TP amb VM- | CPQKEL TR

WWTPWW@A%%%E&Q&W%BBS@EM e S bsarPRAPLY

PSEGSSAVBS SRSV T PREEISK OISO PEDNL SSWAT

WLPPEPNL%?%A L LA Pl SRS (o

pol ypept l’[‘ﬂ@ liB¥aly G vehs 1@@6uar&&nét3&ﬁth@dbiﬁlélﬁuaﬁdmmpoﬁ djﬁersm gaence
differi n%@by one am no acid sequence fromtheErﬁ ﬁ‘?ﬁ a}& @nce of SEQ
ID NO 2 ifeschmephd thep kgatng femcseparsicly ta e Apian e Y NG S EUERE (s
shown ingh %lreﬂpia‘?é}t A valine at position 175 in the pol ypepti de sequence
shown in S

Since the cDNAs of the Human Placenta Sub-Plate 2H human placental library were

20  directionally-cloned into the CMV expression vector pCMV6-X1 4, a vector-derived 5' PCR
primer was used in conjunction with a gene-specific 3' reverse primer to identify the CRF2-
13 clone. In this study, the cDNA library was screened by a PCR-based procedure using the
Advantage T PCR kit (BD Biosciences Clontech, Palo Alto, CA, USA) and Ax5-1 (SEQ
ID:25 and Ax3-2 (TTGGTTCCCGCACACTCTTCCACTTCG; SEQ ID NO:26) as PCR

25  primers. PCR analysis was carried out in a 96-well arrayed at 50 clones per well. The PCR
positive well (E2) was identified and the E. coli cells from that well were subsequently
diluted, plated out and analyzed to yield the clone full-length CRF2-13 clone. The identity of
the CRF2-13 clone was then verified by sequence analysis.

30 OTHER EMBODIMENTS
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20 NO2 is replaced with a leucine in SEQ ID NO 17.

MAGPERWGPL LL CLL QAAPGRPRLAPPONVTLL SONFSVYL TW. PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKEL L CSMVBLoBM@BILY NKFKGRVRTVSPSSKSPWESEYL DYL FEVEPAPPVLVL POTRES0L/SANAT YQL PPC
MPPL DL KYEVAFVWKEGAGNKTL FPLTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
25

NVWAFLVLPSLLI L Nﬂmemmnmmm«ema@mmsm Wil AE EeRBERES Db L CPQKELTR
GVRPTPRVI EEDE S| PSF PCHSEAGGVDSGRPRAPLYV
PSE&SSA\A@@%%%@%‘A&&W@ k’%g@ @EﬁEELPEDNLSSV\AT
WGT L PPEPNh a6 MEIhGH Helfed\bp SieEde MES@&WIW&DBM&WMAR ( SEQ
| D NG 17) g é tV\D 03/0 é% PCT/ g%% %t 161 .Exanpl e 15. A sequence

vari ant JPOEIPEHERAHS SRy sgope ohhg FHOMIRECIAMS o acid  sequence (SEQ I D
NO 2) 56\ pol ypepti de sequence differing by one am no acid sequence fromthe
am no facid sequence of SEQID NGO 2 is shown in SEQ ID NO 18. The vari ant
am no acid sequence is 5 shown in bold-font. An alanine at position 189 in
t he pol ypepti de sequence shown in SEQ IDNO2 is replaced with a valine in
SEQ | D NO 18.

MAGPERWGPL L L CLL QAAPGRPRLAPPONVTLL SONFSVYL TW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKEL L CSMVCL KKQDL YNKFKGRVRTVSPSSKSPWESEYLDYL FEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPLDLKYEVAFVWKEGAGNKTL FPVTPHGQPVQ TLQPVASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
10

NVAFLVLPSLLI LLLVI AAGGVI WKTL MGNPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPCQKEL TR
GVRPTPRVRAPAT QQT RWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVWDSSDRSWASTVDSSVWDRAGSSGYL AEKGPGQGPGEDGHQESL PPPEFSKDSGFL EEL PEDNL SSWAT
WGTLPPEPNLVPGGPPVSLQTL TFCVWESSPEEEEEARESEI EDSDAGSWEAESTOQRTEDRGRTLGHYMAR ( SEQ
| D NO 18) 15 Exanple 16. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ 1D NO 2) A polypeptide sequence
differing by one amno acid sequence fromthe amno acid sequence of SEQ
IDNO2 is showmn in SEQ ID NO 19 The variant am no acid sequence is 20
shown in bold-font. An arginine at position 199 in the polypepti de sequence
shown in SEQ IDNO 2 is replaced wwth a lysine in SEQ ID NG .19

MAGPERWGPL LL CLL QAAPGRPRLAPPONVTLL SONFSVYL TW. PGLGNPQDVTYFVAYQSSPTRRRVWREVEECA

p-
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GTKEL L CSMMCL KKQDL YNKFKGRVRTVSPSSKSPW/ESEYL DYLFEVEPAPPVLVLTQIEEI LSANATYQLPPC
25

MPPL DL KYBVARRMUEGAGNKTL FPVTPHGQPVQ TLQPAASEHHCL SAKTI YTFSVPRYSHESSNRBOFL L EVPEA
NWAFLVLPSLLI LLLVI AAGGVI VKT L MGNPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPQKEL TR
GVRPTPRVRAPAT QOTRWKKDL AEDEEEEDEEDTEDGVSFQPY! EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAWDSSDRSWASTVDSSVWDRAGSSGYL AEKGPGQGPGCGEDGHQESL PPPEFSKDSGFL EEL PEDNL SSWAT
WGT L PPEPNL VPGGPPVSL QTL TFCWESSPEEEEEARESEI EDSDAGSWGAESTQRTEDRGRTLGHYMAR ( SEQ
30 | D NO'Wbat is tlgimy@l 88/ 040345 PCT/ US02/ 36316 Exanple 17. A sequence

vari ant of the disclosed CRF2-13 pol ypeptide am no acid sequence (SEQ ID
NO 2) A pol ypepti dé- seqghemobitedinfileic acid mojecoleeneotiingn mdypdptsteguepdsng r om t he

amno acid seguence I 02 ol i n SE A e vari ant
am no acid se%ﬂenc(eb z}cgjseiﬁsgﬁ%%eugﬁ ‘g;olﬁ%f_ﬁ?gl\#? .alnﬁlop:’}%le‘gﬁ?%yg%&%e(zﬁ position
212 ird the polNfp2pti de sequence shown in SEQID NO 2 is replaced wwth an a
tryptophan in SEQ LD NGO, 20. .. L .
MAGPERWGPL L L CL L QAAPGRPRE APPONOHPTEeH e VIS G AHE eSS 0T PR A QSSPTRRRWREVEECA
GTKEL L CSMMCLKKQDL YNKFKGRVRTVSPSSKSPW/ESEYLDYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
10 . . e

MPPL DLKYEVAFVWKEGAGRIKTL F\EEBRstsing the vgsioASERIril ZARTI YTFSVPKYSKWSKPTCFLLEVPEA
NWAFLVLPSLLI LLLVI AAGGVI VWKTL MGNPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDLFLCPQKEL TR
GVRPTPRVRAPAT QQTRVWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GOEHQAPGHSEAGGVDSGRPRAPLYV
PSEGISAVDSSDRSWAS THDSSWHRAGSR oYL ¢t Remeosioacpepiiaig hppridk sgtmerPBONL SSWAT
V\GTLPPEPNLVPGgDaPI;@aQ;{% ONESSPEREEEARESE] ERSDAGSWGAESTQRTEDRGRTLGHYMAR ( SEQ
15 I D NG 20) Exanple 18. A sequenhce Vvariant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypepti de sequence
differing by one agino i d nce .fromthe amno aeid .20 seguence of
SEQIDNO2 is ShO\s\% in E&lafeggﬁﬁflg%ld Ogé CYle e ngaarﬁoif?'(? e%t%:dl%&c’lél Bquence i s
shown i n bol d-ah amnino adld saqu@ined an&astt90gdderticalno 2dbhoi a0ids DB 5POASEEPID de sequence
sho in SEQCE\{' NO 2 is replaced with a lysine in SEQ I D NO21:.

MAGP LLL PGRPRLAPPONVTLLSONFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCL KKQDL YNKFKGRVRTVSPSSKSPWESEYLDYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
25 . L . . .

MPPL DLKYEVAFWKEGAGRIKT L Fd%/isplatedpuetie pap metseplsependine) aypplyoemidy SRIERIGINECF L L EVPEA

NVAFLVL PSLLI Ll Yh6YdGeM sfbh AW Q84K ERek b aidbHEME S FSIRRRE FLOPQKELTR
GVRPTPRVRAPATQQT RVKKDL AEDEEEEDEEDTEDGVSHUPYT EPPSFLGEHAPGHSEAGGVDSGRPRAPLY

20
7. An isolated nucleic acid molecule encoding a polypeptide comprising
an amino acid sequence at least 98% identical to amino acids 21-520 of SEQ ID
NO:2.
25 8. An isolated nucleic acid molecule encoding a polypeptide comprising
an amino acid sequence at least 99% identical to amino acids 21-520 of SEQ ID
NO:2.
9. The nucleic acid molecule of claim 8, wherein said nucleic acid
30 molecule encodes a polypeptide with an amino acid sequence having one or more
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PSEGSSAVWDSSDRSVWASTVDSSWDRAGSSGYL AEKGPGQGPGCGEDGEHQESL PPPEFSKDSGFL EEL PEDNL SSWAT
WGTLPPEPNLVPGGPPVSLQTL TFCVWESSPEEEEEARESEI EDSDAGSWEAESTOQRTEDRGRTLGHYMAK ( SEQ
30 | D NOw0)03040345M0 03/ 040345 PCT/ USO2/ 36316 Exanpl e 19. pcadarsn2/sd3e@t i on of
a CRF2-13 Sequence in a Human Pl acental cDNA Library A 310 nucl eoti de
fragnment corresponding to nucleotides XX to XX [41-352 of SEQBQI D No.1] in
Tabl e 1 was i substifufipesdelativesto thermmngacitbsenuenice ofdiping adids2lyp20RBDSERABCi ences 5
Cl ont ech, Pal gﬁto, CA, USA) by PCR using an Advantage Il PCR kit (BD

Bi osci ences ontech, Palo Alto, CA USA) and priners specific for the 5
region of the human CRF2-13. The priners included Ax5-1

E%TA%ATTC%&MMEE%%%C@W% Q’A{i(fl:fg?-éejﬁb?aii%f’lé’mﬂe were used for

thirty fei ggt hgﬁ{makl uﬁdﬂigﬁﬁgeﬁf cdi@ftondfoer dulfe-atidl se%@h@jd@ Ginédnfaryolduct dwas el
10 purified and sequenced. The sequence corresponds to the correspondi ng
sequences in DHECIC agEm @u@ém%ﬁ%ﬁ?gl&b in Table 1. Based on these
findings a Rapi d-ScreenTM Arrayed cDNA Li brary Panel of Human Pl acenta
Sub-Plate 2H (Ori gene Technol ogies, Inc., Rockville, MD, USA) was sel ected
for screening andl}-sol Hicingelcisfcid meolecpiref ¢hing P optereinepidepcpdad t he mat ure

01 "SE0 i D o, 1ogBaRe PR LR borg RO CE P as | mpr oved by

firstlOi sol ati ng doubl e-stranded cDNAs of different size- fractions and then

ligating them separqately intao.the .y r. The ¢ lLibrary i.s. ar ed in a
96-wel |l plates. Si %‘%e t‘xhrélsg)(}fﬁﬁxlsmcg 1 ? %%%%eﬁ%lﬁ%ﬁoagléﬁtpgfg'g?%l}éﬁ}mﬁ %‘Cﬁlaﬁ( uman

pl acental |i buaing askls @1-520088R@EID Nox&al | y- cl oned into the CW expression
vector pCWG6- XL4, a vector-derived 5 PCR priner was used in conjunction
with a gene-specific 3" reverse priner to identify the CRF2- 13 clone. In
this study, the cDNA | itHeaktlcnaziditsle@est diima 2RRréasadeqoasiedur e usi ng
the Advantage Il PCR kit (BD Biosciences Clontech, Palo Alto, CA USA) and
Ax5- 15( SEQ | PelyBepkidelconsists f prpinesasitbt 2 sl BB NEEACTTCG, SEQ | D 'NO: 26) as
PCR 25 primers. PCR analysis was carried out in a 96-well arrayed at 50
clones per well. The PCR positive well (E2) was identified and the E. coli
cells fromthat wel4 weFhe ng¢lpis aejdarpldcyle oficlaime &3 wherein said ispletedipiledhal yzed to
yreldthe ¢ ofgq bibidonletBibikeChicheolidsl 203 or B (DFGS4! ty of  the CRF2-13

e

cl one was then veriti Yy sequence anal ysi s.

20 15. The nucleic acid molecule of claim 12, wherein said encoded

polypeptide includes amino acids 1-520 of SEQ ID NO:2.

16. A vector comprising the nucleic acid molecule of claim 12 and a

pharmaceutically acceptable carrier.

25
17. A cell containing the vector of claim 16.
18.  Anisolated nucleic acid encoding a polypeptide of at least 499 amino
acids, wherein said nucleic acid hybridizes under high stringency conditions to SEQ
30 ID NO:1.
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30 OTHER EMBODI MENTS 118 WD 03/ 040345 PCT/ US02/ 36316 \While the invention
has been described in conjunction with the detail ed description thereof,

t he foregworg/odsseription is intended to illustrate and n®CTliSo?/8631he scope
of the invention, which is defined by the scope of the appended cl ai ns.

Q her aspects, advantages and nodifications are within the scope of the
following clains. 19 118 M&aﬁ&hﬁd&Bé&dEﬁEﬁﬂiﬂ@&Zﬁb@@aﬂ;ﬁe of/!ltal@asi@%mmmd | s 1.

2 no- ol d s b AUET S LHE R cane R el g ST 0 g 1

5 NO 2. 2. AggertroNogonprising the nucleic acid nolecule of claim1l. 3. A
cell including the vector of claim2. 10 4. A pharnmaceutical conposition
conprising the nucleic acid nolecule of claim1l and a pharmaceutically
accepf abl e carriepg 5. ALl aﬁH%hc%dﬁlg%Cﬁoﬁ/p%ﬂd@%ﬂhﬁe@ﬂmfﬂnﬂﬂ) a

pol ypeptide conprising an amno acid sequence at |east 90%i dentical to
ani no aci ds 2tid5xtherfin SEQucBiciBidNobEdizes under Ip¥ sirizgayy qerdidgns 1995Q nol ecul e
encoding a p qtlde conprising an anmno acid sequence at |east 95%
identical toamno acids 21-520 of SEQID NO 2. 20 7. An isolated nucleic
acid nol ecul e encodi ng a pol ypeptide conprising an am no acid sequence at
| east 98% i dentic to aml 8. An

i sol ated nucl eic i1d ﬁﬁ?égﬂlgggwgggéﬁa§§mﬂa?ypgnﬁgge conpf%@ing an am no
aci disequenc geglentasdast33Mitletriotlite dle airinoaavideqantds’ #hin52¢do?l-SHQL D NO 2.
9. The nucleic acid nolecule of claim8, wherein said nucleic acid 30

nol ecul e encdﬂ%%nah%ﬁ4ypeptlde with an am no acid sequence having one or
nore 120

22, A pharmaceutical composition comprising the polypeptide of claim 20
and a pharmaceutically acceptable carrier.
15
23. A substantially purified polypeptide comprising an amino acid
sequence at least 95% identical to a polypeptide comprising the amino acid sequence

of amino acids 21-520 of SEQ ID NO:2.

20 24. A substantially purified polypeptide comprising an amino acid
sequence at least 99% identical to a polypeptide comprising the amino acid sequence

of amino acids 21-520 of SEQ ID NO:2.

25.  The substantially purified polypeptide of claim 24, wherein said
25 | polypeptide differs by one or more substitutions from amino acids 21-520 of SEQ ID
NO:2.

26. A substantially purified polypeptide comprising amino acids 21-520 of
SEQ ID NO:2.

30
27.  The substantially purified polypeptide of claim 26, wherein said

polypeptide comprises the amino acid sequence of SEQ ID NO:2.
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WO 03/ 040345 PCT/ US02/ 36316 substitutions relative to the am no acid
sequence of am no acids 21-520 of SEQID NO 2. 10. The nucleic acid

nol ecul e WD ocloai3ns 9, wherein said nol ecul e 5 hybridi zes umdaruss2/sé3mgent
conditions to a nucleic acid sequence conplenentary to a nucleic acid

nol ecul e conprising SEQID NO 1 11. The nucleic acid nolecule of claim9,
wherein said encoded polypeptide binds specifically to a pol ypepti de

ligand. 10 12. An _j sol ated nuc | ypept i de
that includes aniho atiS b%flt bp‘(’ﬁ‘ Q[nlf’fﬁﬁf) gd ﬁ%jﬂyﬁgreﬂl ei c acid
ol ecul e of ? gl iR cotR Fiamifaicilisensed eISEQ 8D piak:y.pept i de consi sts of
am no aci ds 5)0 of SEQID NO 2. 14. The nucleic acid nolecule of claim

12, wherein said isolated nucleic acid nolecule conprises nucl eotides

1-1563 of SEQ 1D M§ 1. tielkybstantihilte ﬁh‘l‘ﬁéd%ogfp@ﬁidg ol Blhi@e 28, §vhefeirCdail M 12,

wherei n said encoded polypeptide includes ani no aci ds 1-520 of SEQ | D

NO 2. 16. A pebpoptidesensisisofitep aniuo acé paspencaef SEQHP NQiPe of claim 12 and a
pharmaceutically acceptable carrier. 25 17. A cell containing the vector of
claim16. 18. An isolated nucleic acid encoding a polypeptide of at |east
499 amino acids, 3@her Aipolypeptifle atichst 85%doindlogyusrtd aminescidp dbR3heighEQ
stringency colg)g\]{{ ons to SEQ 30 ID NO 1. 121 WO 03/040345 PCT/ US02/ 36316
19. An isol at dcleic acid encodi ng a pol ypeptide of at |east 499 am no
aci dgg wherein sal d nucleic acid hybridizes under noderate stringency

conditions to I D NO ol at ed nucl.ei c.aci.d.encoding a
pol ypepti de of at |leas?h%1yé3’1§m1%00f°§ﬂ1&§ ]\’I%eé‘?%ql p%lyali’egtﬁ RS ¢ aci d
hybri di zes ungdesiréMy s pdipspadetigandi tions to SEQ D NO 1. 21. A

substantial ly purified polypeptide conprising an amno acid 10 sequence at
| east 85% i dentical to the am no acid sequence of am no acids 21-520 of

32. A polypeptide at least 95% homologous to amino acids 21-230 of SEQ
15 ID NO:2.

33. A polypeptide at least 98% homologous to amino acids 21-230 of SEQ
ID NO:2.

20 34. A polypeptide at least 99% homologous to amino acids 21-230 of SEQ
ID NO:2.

35.  The polypeptide of claim 34, wherein said polypeptide differs by one
or more substitutions from amino acids 21-230 of SEQ ID NO:2.

25
36. A substantially purified polypeptide comprising amino acids 21-230 of
SEQ ID NO:2.
37.  The polypeptide of claim 26, wherein said polypeptide consists of
30 amino acids 21-230 of SEQ ID NO:2.
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SEQ I D NGO 2. 22. A pharmaceutical conposition conprising the pol ypeptide of
claim20 and a pharnmaceutically acceptable carrier. 15 23. A substantially
purifi ed wologppepts de conprising an am no acid sequence atPCraser/3@56o
identical to a polypeptide conprising the ami no acid sequence of am no
acids 21-520 of SEQ ID NO 2. 20 24. A substantially purified pol ypeptide
conpri sing an am r88. aciadfusise geigpepeidatonimamg iR yipeptivteiof alainh &8 epepablyy pept i de
conprising thg ani no aci uence ..of am no acids 21-520 of SEQ I D NO 2.
25. The substwaq&qvnb%‘g?i?:g&mg@?wgpti de of claim 24, wherein said 25

pol ypeptide differs by one or nore substitutions fromam no acids 21-520 of
SEQID NO 2. 26. A substantially purified pol ypeptide cq ising am no

aci ds 21-520 of SPQ | 5@\@%’?‘@5’%@“%@%@3?’%&?&%& OBt R{Zrlz’d pol ypepti de
of clgim 26, }fé]gﬁe iidt dRipHsesRPlYABRS IneRLGRBBE SRS iraip ddasidRig®f saquence of
SEQ ID NO 2. 122 03/.(5)40345 PCT/ US02/ 36316 28. The substanti al |

purified pol yBeisgioaef ¥fingnegogtobgin l%ﬂéq‘d%qswrgﬁLﬁGﬁ@ﬂweﬁW%éagc@ﬁﬁl\éYé of

am no acids 2€a'520 of SEQID NO 2. 5 29. The substantially purified

pol ypepti de of “cl ai m 26, wherein said polypeptide consists of the am no
acid sequence of SEQ ID NO 2. 30. A polypeptide at |east 85% honol ogous to
am no aci ds 21-230,,0f SE | D _NO . e. Dol i . i m 30,
wherein said pol yp4é)pti g\equafrﬁa S]mggf)%oﬁrglslcéﬁo}h}%ﬂ% ‘%egﬁﬁ%fég‘??’@%“ 6%(gfland. 32. A
pol ypept i de atlaine2tind ApHateicaltoaltuscéppablendanr@raci ds 21-230 of SEQ 15 ID

NO 2. 33. A polypeptide at |east 98% honol ogous to am no acids 21-230 of
SEQ ID NO 2. 20 34. A pol ypeptide at |east 99% honol ogous to am no aci ds
21-230 of SEQ 41. A fusion polypeptide comprising the polypeptide of claim 26 operably

linked to a non-CRF2-13 polypeptide.

15 42.  The fusion polypeptide of claim 41, wherein said non-CRF2-13
polypeptide comprises at least one member selected from the group consisting of an
Fc region of an immunoglobulin molecules or a FLAG epitope, a HIS tag, and a MYC
tag.

20 43. A pharmaceutical composition comprising the fusion polypeptide of

claim 41 and a pharmaceutically acceptable carrier.

44, A fusion polypeptide comprising the polypeptide of claim 30 operably
linked to a non CRF2-13 polypeptide.

25
45.  The fusion polypeptide of claim 44, wherein said non-CRF2-13
polypeptide comprises at least one member selected from the group consisting of an
Fc region of an immunoglobulin molecules or a FLAG epitope, a HIS tag, and aMYC
tag.
30 |

46. A pharmaceutical composition comprising the fusion polypeptide of

claim 44 and a pharmaceutically acceptable carrier.
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I D NO 2. 35. The pol ypeptide of claim 34, wherein said polypeptide differs
by one or nore substitutions fromam no acids 21-230 of SEQ ID NG 2. 25
36. A subwoanwi@hiy purified pol ypeptide conprising am noPadiue2/2B1230 of
SEQ I D NO 2. 37. The pol ypeptide of claim26, wherein said polypeptide
consists of 30 amno acids 21-230 of SEQ ID NO 2. 123 WD 03/ 040345

PCT/ US02/ 36316 38. A fusion polypeptide conprising the pol ypeptide of

cl ai m 18 operably i nk : - CRF2- 1.3 | ypepti.de.. 39. .The fusion
pol ypepti de of cl ai4?h 38%%%%@%}3{1}’%@%%0%‘8%?@@5f%g?"‘g%f’@%@&g’l—gc?@erggﬁpri ses
at | east one rmkirbo ageh ERF2d 3fpolypesitide. gr oup consi sting of an Fc region of
an i munogl obul i n nol ecul es or a FLAG epitope, a HS tag, and a MYC tag.
40. A pharnaceutical conposition conprising the fusion polypeptide of 10
cl ai m526 and a pha#8maceTHei faglbd Yol ARPENS A Lm AR WHeSdin sfid nordCRESH DN

pol ypepti de conprising the Eoliglpepti de of claim26 operably Ilinked to a
non- CRF2- 13 pé’gB'B‘éDﬁ]le nprisgs g Jeastigns nebepielasish Jiemdhe aeup fonsistingeiaan  wher ei n
sai d non- CRF2 ¥t JegidhdrR 8RtbslR1bAR hio | fmlrﬁg from
t he group consi stgi ng of an ﬂ%c rreigi o%%tg?@gna?%%%% %’bu |§£%§@ea§181|ty?sj or a
FLAG epi tope, % -H S tag, and a MYC tag. 20 43. A pharnaceuti cal
conposition conprising the fusion polypeptide of claim41l and a
pharmaceutically acceptable carrier. 44. A fusion polypeptide conprising
the P8l ypeptide of 431 ai ApBOmesticd cympdsitivk eomprisirg thefusicRpalypébtideby pept i de.
25 45. The fusj Ld fnclaim.44, wherein said non-CRF2-13

pol ypepti de cgir;rlg{rlji‘lgg&s&/ao ng%fg?t%gueaﬁ?g? }g?baé]éﬁ’rem ed fromthe group
consisting of an Fc region of an i munogl obulin nolecules or a FLAG

epitope, a H'St ads, andAnaan%&ly thgf%indssgelectively to the polypeptide of claim 1, the

polypeptide of claim 26, the polypeptide of claim 26, the polypeptide of claim 30,
15 the polypeptide of claim 36, the fusion polypeptide of claim 38, the fusion
polypeptide of claim 41, the fusion polypeptide of claim 44, or the fusion polypeptide

of claim 47.

51.  The antibody of claim 50, wherein said antibody neutralizes binding of
20 a CRF2-13 polypeptide to a CRF2-13 ligand.

52.  The antibody of claim 50, wherein said antibody is a polyclonal
antibody.

25 53.  The antibody of claim 50, wherein said antibody is a monoclonal

antibody.

54.  The monoclonal antibody of claim 53, wherein said monoclonal
antibody is selected from the group consisting of a murine monoclonal antibody, and

30 a humanized monoclonal antibody.
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46. A pharnmaceutical conposition conprising the fusion pol ypeptide of
claim44 and a pharnaceutically acceptable carrier. 124 WO 03/ 040345

PCT/ US02/\8633840345Y. A fusion pol ypeptide conprising the p@Cyrpspe/sees of
claim 36 operably linked to a non CRF2-13 pol ypeptide. 5 48. The fusion
pol ypeptide of claim47, wherein said non-CRF2-13 pol ypeptide conprises at
| east one nenber séﬁ-ect@hbltlpmdcmhleang'bmﬂwacbm&ktvihagimsfaidamgndék)nalegi on of 18n
i mrunogl obul i K epi t a HS tag, and a MYC tag.

49. A ghar macgﬁﬁ?dggﬁy%%ﬁn%%%zle?ing)#gggﬁ%?Ilmts?’lg%g t he fusion pol ypepti de of
claim 47 and a pharmaceutically acceptable carrier. 50. An antibody th?t_
26, the. pol ypept | ddbof SKAIBELNE fenger g seraaes corimmisgecedBorne
pol ypept i de ofthecdraupeodbistinghst ah CRERN 3p@lcleRaRId, e CRE2-G5 §lolp3ftideta@ad USi ON

pol ypeptide of ¢laim4l, the fusion, polypeptide of claim44, or the fusion
pol ypepti de ~ (?Ptll?ﬂ%éiitmem%ﬁ pphy@ertisei body of claim 50, wherein said

anti body neutralizes binding of 20 a CRF2-13 polypeptide to a CRF2-13
ligand. 52. The anti body of claimb50, wherein said anti body is a polycl onal
anti body. 25 53. Thé anﬁ%ﬁ‘}f%méﬁawﬂ@wai@mmmdtsair@e@tmiﬂltﬁody is a
monocl onal a gulaggéﬁﬁcéﬁ,ac]]" Goipaasl.onal antibody of claim53, wherein said
monocl onal antibody is 'selected fromthe group consisting of a nurine
nmonoclbnal antibody, and 30 a hunmani zed nonocl onal antibody. 125 V\f/\)h

03/ 040345 PCT/ US02£g3631 S, nonoc antib of, cl.ai.m 54, erein
sai d nonocl onal anég"bo yI?esﬁlogoggﬁ%lﬁ?l%%bﬁg%g%@ﬁgﬁp lg%{itsﬁlg&&ef]hc’d%. A kit
conpri si ng i n comprigug ¢cnbtueing ® cdlbinclediag memﬂﬁouﬁdnﬁﬁicelletoedlafmi gﬁhdeBdt he group
consi sting of an.CRF2-13 nucleic acid, CRE2- 13 po eptide and an -

ant i body tg 0 afOrEEs fHOTRE fof eppregion ‘g?.pggﬁ‘?‘l’é‘d%?’fc"ﬂ?d 12:3%/ ‘ﬁi‘“ﬁ@}c aiier ei n sai d
conpound i s pmegedle. Wth a

15

59. A method of producing a CRF2-13 polypeptide, said method
comprising culturing a cel including the nucleic acid molecule of claim 12 under
conditions allowing for expression of a polypeptide encoded by said nucleic acid
molecule.

20

60. A method of detecting the presence of a CRF2-13 nucleic acid
molecule in a biological sample, the method comprising:

contacting the sample with a nucleic acid probe; and

identifying the bound probe, if present,

25 thereby detecting the presence of CRF2-13 nucleic acid molecule in said

sample.

61. The method of claim 60, wherein said CRF2-13 nucleic acid molecule is
detected in a PCR reaction using primers
30 (GCTGCAGGCCGCTCCAGGGAGGCCCCG; (SEQ ID:23) and
(CCAGGTATTCGGACTCCACCCAGGGGGAC (SEQ ID NO:24).
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pharmaceutically acceptable carrier. 10 58. A method of producing a CRF2-13
pol ypeptide, said method conprising culturing a cell including the nucleic
aci d nol ewolog/oef34xl ai m 1 under conditions allow ng for epreTdaser/ssieof a

pol ypepti de encoded by said nucleic acid nolecule. 15 59. A nethod of
produci ng a CRF2-13 pol ypeptide, said nethod conprising culturing a cel

i ncl udi ng the nucl é2¢c adinethal dclatectingfthegiresenceldd aiRIex13 mdyrdptidedms al | owi ng
for expressi orgf,]ﬁéleathg eM-Bﬁpti de .encoded by said nucleic acid nolecule. 20

60. A nethod o etecting tcf%npgi?lggzence of a CRF2-13 nucleic acid nolecule

in a biological sarpitestinglie ssepleodtheaompowidibat selegivaBibing 6 el sanpl e with a
nucl ei ¢ acid probe:.and. identifying the _bound obe, if present, 25

t her eby det ectﬁ"rg(BthH% uB?eé§8'Pf£'é°n(§1ah@%ﬁ§P°I§orﬂl§EP‘é trc“é’é‘?PéFXrﬁ? veenrdd i n sai d
sanpl &5 61. Thelypejtiedndéaidtahgpu@® andher ei n said CRF2-13 nucleic acid

mol ecule is detected jn g PCR reaction usi ng_(i)ri.m_ers 30 o

( GCTGCAGGCCGCT CCAGER R stteompleray presents fherehy identifying said polypeptide in said
(CCAGGTATTCGGAQ}[Q@ACCCAGGGGGAC (SEQ ID NO 24). 126 WD 03/040345

PCT/ US02/ 36316 62. A method of detecting the presence of a CRF2-13
pol ypeptide in a sanple, the nethod conprising: contacting the sanple with

a conpound that seggctixelyndi - S84 ; sl er .conditions
allowing for formation _o_?lll ahégoo?}p gﬁlg%l‘g?\l}\gaecﬁlggglxgaeegh%g??glgﬁ%ugeé%éend sai d
conpolthd; and mgtodspimpysis@centastingh est] sainpleppmprsing sdidpolgieptidateitia f yi ng sai d

pol ypepti de i ' I : t.hod of nodul.ating the activity of a
CRF2- 13 pol ypggﬁﬁd%fl @ﬁg}% dgt? Sgrr%tq?@@g@gﬁﬂ}%ﬁcﬁlng%’ﬁ@‘ﬁ%‘{t?%ﬁm‘iﬂ?f%h’ﬁ sanpl e
conpri si ng saiacivitglof geglolygeptisiet h a conpound t hat binds to said pol ypeptide
in an anmount sufficient to nodul ate the

64. The method of claim 63, wherein said compound is a soluble CRF2-13
15 polypeptide inhibitor.

65. The method of claim 64, wherein said soluble CRF2-13 inhibitor
includes a polypeptide at least 85% homologous to amino acids 21-260 of SEQ ID
NO:2.
20
66. A method for screening for a modulator of activity or of latency or
predisposition to a cytokine-mediated immune disorder, the method comprising:
contacting a test compound with a CRF2-13 polypeptide; and
determining if said test compound binds to said CRF2-13 polypeptide,
25 wherein binding of said test compound to said polypeptide indicates the test
compound is a modulator of activity or of latency or predisposition to a cytokine-

mediated immune disorder.

67. A method for screening for a modulator of activity or of latency or

30 predisposition to a cytokine-mediated immune disorder, the method comprising:
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activity of the polypeptide. 64. The nethod of claim 63, wherein said
conpound is a soluble CRF2-13 15 pol ypeptide inhibitor. 65. The nethod of
cl ai m 64, watvaeins sai d sol ubl e CRF2-13 inhibitor include®ca/ysot/ggpepti de at
| east 85% honol ogous to am no acids 21-260 of SEQID NGO 2. 20 66. A nethod
for screening for a nodulator of activity or of latency or predisposition
to a cytoki ne- medi admiisteringradest canpoded to atthet amptahadfedomfromsr stdncreasetht act i ng
a test compou it 3 CREZ 5 ol ypepti.de: and . determning if said test
conpound bi ndgg lf\(f)%rsfglldg ca-gg‘%g‘dgroW§%%‘g%+1§g‘?S‘"é‘ém%ﬁs“r%i i {f% % f said test
conpound to s&RF2p;ypeptide indicates the test conpound is a nodul ator of
activity or of Iaterég or jL()redi spﬁ%i tion t? a {ﬁ/tOki'ne'— nedi at ed i nmune

di sorder. 67. A melloU™PBFREPLAT TG 2401y 8f srdipehapeptidin said testanimaly  of

| atency or - 30 prediesquoing theQBtitity o sG¥ bolipepadema dhesl dnfpaiag: di sorder, the
met hod conpri si ngj'[b. 127 WD 03/ 040345 Pgr/ US02/ 36316 adm nistering a test
compound to a tREPTARIhEIPressAssRPAlyParHiasnshis Bt at Hicreasedaisk for sad framurgsi d

i mmune di sor d@fsorddi@h@i N sai d test animal reconbi nantly expresses a
CRF2-13; neasuring expression of the activity of said polypeptide in said
test aninal; 5 nmeSYBraTRg cxpiessipaof id golyirepadd id spiditsspanimialdied said epntroht r ol
animal that pggeonbinantly expresses said pol ypeptide and is not at
increased risk for said imune disorder; and conparing expression of said
pol yptbti de in sai Whetekita changedh thendivityiofl said pelypdptideini saidltest A0muhelngven a

h inth i vi 3 ' I tide in.said t i mal ti t
card control - Shiiaort ke RR RGP ool i pEo TRl R B Tt omcy

-

said control anim CO

of said i nmuiemdisdisatder, amdnhevdiresaid dytokénedmedidtekinimmerithorteed sélsame

di sorder is sgrloec ed from hhegi%(rgoutp. consi(ﬁti ng of an_aut oi mune_ di sorder,
a T- 1 ynphocyt £2858081°4P EPSISHRE g aptotyuns disogiery § F-Srmphesie-apedieter, a cel |
di fferentiati aBosdies @celeprolifsrstioAisorier) A @ell difeRfidtfnAEYdL 28 4 infiRmeA Met hod

for determ ni he presence of or predisposition to a
FSt ngictiency grder. P P

68. A method for determining the presence of or predisposition to a
disease associated with altered levels of a CRF2-13 polypeptide, the method
comprising:

20 a) measuring the amount of said polypeptide in a sample from said subject;
and _

b) comparing the amount of the polypeptide in step (a) to the amount of the
polypeptide present in a control sample,

wherein an alteration in the level of said polypeptide in step (a) as compared

25 to the level of the polypeptide in said control sample indicates the presence of or

predisposition to a disease in said subject.
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di sease associated wth altered |evels of a CRF2-13 pol ypeptide, the nethod
conprising: 20 a) neasuring the anount of said polypeptide in a sanple from
sai d subjwoto3/o4@ntl b) conparing the anmount of the pol ypeptcaason3asiep (a)
to the anount of the polypeptide present in a control sanple, wherein an
alteration in the level of said polypeptide in step (a) as conpared 25 to
the | evel of the 8l ypéhkeinskehodnf daindod; ehtrel saglznpjeet is mbingat es t he presence
of or predisposition to a disease in said subject. 128 WD 03/ 040345

PCT/ US02/ 36316 69. The nethod of claim 68, wherein said subject is a
human. 70. A met hom. f orA geéngn fr dbtBehihife tHerpesemeof 6f predisjokiaoh ®osi tion to a
di sease associated with altered | evels o ﬁﬁ%ﬁ-13 nucl ei ¢ %éid nol ecul e,
the method sdiseapesserizied with akirseddevelsnl R 2ahiotsleicreid mlegulpe gimeethedi g i n a
sanpl ¢ from sg(;nqbrﬁ ject; and b) conparing the anount of said nucleic acid
in step (a) to the ambunt of the nucleic acid present in a control sanple,
wherein an al t er atd dreasuingilee dneopat of gt nygleis agiddn ajsemple frgmjspid sukjprt( @y as
conpared 10 to t : i i, i e

i ndi cates the pregﬁﬁ%gMOlﬁgie&gﬁggﬁggggﬁgggﬁggéaggﬁgn&ﬁ@%ég%n?%ﬂ@gid

subj ect. 71. ihwicigratithpatsant incd @ntmol 3@npleher ei n sai d subject is a human. 15
72. A nmethod of treati.ng o reveptin t hal ogi.ca ondj t | soci at ed
with a cytokine-ne %{?183118{@8908&@6:;1&}@1%é’lﬁggagﬁ%ﬁ@inglstgpgﬁgé r#o%?glt%gri ng to a
subj ot an agabé levéiadf tietueRRSeH il the ebisirod fanapldldicpepthie geesaoapf drsi ng t he
extracel | ul ar aajno,acid ,3 ,uencem8f1§ CRF2-13 pol ypeptide in an anount
sufficient toP&fFRAF OO gt g&%@%ﬂ? €™%G5at hol ogi cal condition in said

subj ect 20 73. The nethod of claim 72, wherein said subject is a hunman. 74.
The nethod of claim 72, wherein sajid agent is a polypeptide that includes
the extracel | ul ar Ani notbgencthod of claime &, SrhersinsRiebsubisctiyp JiyB4 i de. 25 75. The
met hod of claim 74, wherein said polypeptide is a fusion polypeptide

conprising the extracel lular am no acid sequence of a CRF2-13
15 72. A method of treating or preventing a pathological condition associated

with a cytokine-mediated disorder, the method comprising administering to a subject
an agent that increases levels of a polypeptide comprising the extracellular amino acid
sequence of a CRF2-13 polypeptide in an amount sufficient to alleviate or prevent the

pathological condition in said subject

20
73.  The method of claim 72, wherein said subject is a human.
74.  The method of claim 72, wherein said agent is a polypeptide that
includes the extracellular amino acid sequence of a CREF2-13 polypeptide.
25
75.  The method of claim 74, wherein said polypeptide is a fusion
polypeptide comprising the extracellular amino acid sequence of a CRF2-13
polypeptide fused to a non-CRF2-13 polypeptide.
30 76.  The method of claim 72, wherein said agent is a nucleic acid encodes a

polypeptide that includes the extracellular amino acid sequence of a CRF2-13

polypeptide.
129



pol ypeptide fused to a non-CRF2-13 pol ypeptide. 30 76. The method of claim
72, wherein said agent is a nucleic acid encodes a polypeptide that

i ncl udes wba3smxansncel | ul ar ami no aci d sequence of a CRF2- PBT/ysot/ggept i de.
129 WO 03/ 040345 PCT/ US02/ 36316 77. A method of treating or preventing a
pat hol ogi cal condition, the nmethod conprising adm nistering an anti body

t hat binds specifically to a CRF2-13 polypeptide in an anmount sufficient
to alleviate or ent th at hol.o |caI condition. . 78.. The met hod of
claim 77, wherei n | ai d éﬂ’ﬁﬁ‘@‘gf’}?e@u RuRtgYERe 1%apal§1‘?l}r%g£‘%gﬁ°“§'}uop’&§%ti ng

rheumat oi d ar fidthioll c6mprisirey RHY)iREing Maﬁumtyhmbma@éﬁamﬁsﬂmo adRrRiISt ering to
the subject an agent t hat nodul at es the anount of 10 CRF ol ypepti de
in said subj eBRLyPapgde A8 amop sttigientto ?I‘F&PtQ or %ﬁ‘éﬁnémﬁ pathplgeis Bf”%,dd‘? %5 g
humans 81. The nmethod of claim 79, wherein said agent is a CRF2-13 nucleic
acid 15 or polypeﬁilde 82. The nethod of claim 79, wherein said agent

i ncreases the ampuft ofThegugthed ofripim 7, wibieipinessid sbicrtis ahymans ubj ect . 20 83.
The net hod of claim 79, wherein said agent decreases the anmobunt of said
CRF2- 13 pol ypeptide in said subject. 84. The nethod of claim79, wherein
said agent is an arfli - GRERtho@of tafmiilg)dlﬁymat%l agritininmstbjedd, thé methedt i ng

mul tiple scler05|s in } t terlng to

t he subj ect an a%nsn%g atdFarle%%n%&{) glteess J?‘g‘eﬁa mgpﬁg&ulﬁésg%l%g%P ﬁypeptl de in
sai d 19ubj ect . CRP2.88.poBpemidhatkatifsubjectul at i ng vascul ar snoot h rruscl e cell
proliferation, the nethod conprising contacting a vascul ar snooth nuscle
cell with an agent that nodul ates the anmount of CRF2-13 pol ypeptide in
said cell. 130 WO &/ 040345eR3abf LSRR &dhbfein $id subjetls Hbenaf treating or
preventing inflammation in a subject, the nethod conprising adm nistering
to said subject an agent that nodul ates the anount

81.  The method of claim 79, wherein said agent is a CRF2-13 nucleic acid

15 or polypeptide.

82. The method of claim 79, wherein said agent increases the amount of

said CRF2-13 polypeptide in said subject.

20 83.  The method of claim 79, wherein said agent decreases the amount of

said CRF2-13 polypeptide in said subject.

84.  The method of claim 79, wherein said agent is an anti-CRF2-13

antibody. :
25
85. A method of treating multiple sclerosis in a subject, the method
comprising administering to the subject an agent that modulates the amount of a
CRF2-13 polypeptide in said subject.
30 86. A method of modulating’vascular smooth muscle cell proliferation, the

method comprising contacting a vascular smooth muscle cell with an agent that

modulates the amount of CRF2-13 polypeptide in said cell.
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of a CRF2-13 pol ypeptide in said subject. 5 88. An isolated pol ynucl eotide
conprising at |least 10 contiguous nucleotides fromnucleotide 30957 to
nucl eot i dw0300&B4Hf SEQ I D NO 3, provided that position 2038B0v63sai d

pol ynucl eotide is "A or "G'. 10 89. The pol ynucl eoti de of claim 88, wherein
position 30962 of said sequence is "A"'. 90. The polynucl eotide of claim
88, wherein position 30962 of said sequence is "G'. 15 91. The

pol ynucl eot i de of id | ynucl eot | i s at | east
15 conti guous nucl Otl %‘P(Wé%@ ﬁﬁ@rﬁ‘@ggﬁg’"s}i [é"'%t(lﬂnaﬁﬁg{‘@%{t’il{g% of claim
88, wherein smedloaebmpmm{gaahmdaen@ao baid butjes aihgehertasttmodilaces e agnonuts

nucl eot i des S 1 3. .93. The jpolynucl eotide of claim 88, wherein
sai d pol ynucl 8%’%5??193[1\"8%@?\9}3%% S&'B(?EIIP 140 and about 100 nucl eotides in

| ength. 25 94. The pol ynucl eotide of claim 88, wherein said polynucl eotide
sequence i s between about 10 and about 90 nucl eotides in length. 95. The
pol ynucl eoti de of %-ai m g8 isglaied ephnucksatid errpprisinzablepyd0 C%‘é@ﬂ@ﬁce i's

bet ween about ;&g ﬁaﬁﬁﬁcle%ﬁdélz@s@% h&%uwg,d%ﬁ ef REQID N6:3, %ﬂaelded

pol ynucl eotide of claim88, wherein said polynucleotide is et ween about
10 and about B@tmmm%aﬁﬁgdnolyamwmmmmgzls PCT/ US02/ 36316 97. The
pol ynucl eoti de of claim88, wherein said polynucleotide is between about 10
and about 40 bases in length. 5 98. An isolated pol ynucl eotide conprising
at |dast 10 conti g8bus rlielpehniceside odotninuds, ebtietepoSifien 80963 ofisaid eot | de
30660 of SEQ I D NO 3,.provided that position 30655 of said pol ynucl eotide
is "A" or "G SeWEc 'ﬁ'u pol ynucl eoti de of claim98, wherein position 30655
of said 10 sequence is "A'. 100. The pol ynucl eotide of claim 98, wherein

positi on 30655 of 3(33“ d S’Fh%po "G

ynucleotlde of claim 88, wherein position 30962 of said

sequence is “G”.
15
91. The polynucleotide of claim 88, wherein said polynucleotide
includes at least 15 contiguous nucleotides of SEQ ID NO:3.

92. The polynucleotide of claim 88, wherein said polynucleotide
20 includes at least 20 contiguous nucleotides of SEQ ID NO:3.

93. The polynucleotide of claim 88, wherein said polynucleotide is

between about 10 and about 100 nucleotides in length.

25 94. The polynucleotide of claim 88, wherein said polynucleotide

sequence is between about 10 and about 90 nucleotides in length.

© 95, The polynucleotide of claim 88, wherein said polynucleotide
sequence is between about 10 and about 75 nucleotides in length.
30
96. The polynucleotide of claim 88, wherein said polynucleotide is

between about 10 and about 50 bases in length.
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15 101. An isolated pol ynucl eotide conprising at |east 10 contiguous

nucl eoti des from nucl eotide 28739 to nucl eotide 28749 of SEQ I D NG 3,
wherein woBbiksm 28744 of said polynucleotide is "A" or 'PGT/USLD2316The

pol ynucl eoti de of claim 101, wherein position 28744 of said 20 sequence is
"A". 103. The pol ynucl eotide of claim101, wherein position 28744 of said
sequence is "G'. 25 104. An isol ated pol ynucl eoti de conprising at |east 10
contiguous nucl eoyydes f : | 3 . NO: 3,
wherein position 2%448 o?%%ﬁ%% %‘#&glcégtﬁ?%e“} hgge%?%?@%o?}n@%&dfg%_ The

pol ynucl eot i ddetyiecr hboiid Ol aboutdP dases pdsngth.on 28448 of said 30

pol ynucl eotide is "C'. 132 WD 03/040345 PCT/ US02/ 36316 106. The

pol ynucl eoti de of claim 104, wherein position 28448 of said polynucleotide
is "TS. 107. An is88.at ed polisphuedlpebniiceotile opnprisinggt fdastl 10ashtighGucont i guous 5

nucl eotides fro cl gotide 942 9431 of I , erein position
9426 of said nB?rijé/Hréﬁst et P‘g%(’%{ég %O(LE% 3 Pucj‘[@%.de ?@go Ogﬁm vﬁt}’c Pstdede of
claim 107, whetiaepositias065500T s9idpolyaficledide is ‘Poloyngel eotide is "A'. 10 109.
The pol ynucl eoti de of claim 107, wherein position 9426 of said

pol ynucl eotide is "G'. 110. An isol ated pol ynucl eoti de conprising at | east

10 contiguous 15 nggl eotimo?j)rﬂamm&lﬁawn@%,%é%;&ﬁs%ﬁ}%@s opsg | D NG 3,
or .

wherei n position 9162 of said polynucleotide is 111. The

pol yrifc! eot i déeWENEIiHTAT 110, wherein position 9162 of said pol ynucl eoti de

is "A". 20 112. The pol ynucl eotide of claim 110, wherein position 9162 of
said polynucleotide is "T". 113. An isol ated pol ynucl eoti de conprising at
| east 10 conti guous0R25 nuBiequlinddeotideofitinine 9% shewm [B8HI6n BO6BDT6idf SEQ | D

NG 3, wherei ”s&%@ﬁcteiiélrb”gfsll of

15 101. An isolated polynucleotide comprising at least 10 contiguous
nucleotides from nucleotide 28739 to nucleotide 28749 of SEQ ID NO:3, wherein
position 28744 of said polynucleotide is “A” or “G”.

102. The polynucleotide of claim 101, wherein position 28744 of said
20 sequence is “A”.
103. The polynucleotide of claim 101, wherein position 28744 of said

sequence is “G”.
25 104, An isolated polynucleotide comprising at least 10 contiguous
nucleotides from nucleotide 28442 to 28452 of SEQ ID NO:3, wherein position

28448 of said polynucleotide is “C” or “T”.

105. The polynucleotide of claim 104, wherein position 28448 of said
30 polynucleotide is “C”.
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said polynucleotide is "Cor "T". 114. The pol ynucl eoti de of claim 113,
wherein position 8811 of said polynucleotide is "C'. 30 115. The .
pol ynucl ewpiod®4w3#5 cl ai m 113, wherein position 8811 of sai @CTamshysases eot i de
is "T". 133
106. The polynucleotide of claim 104, wherein position 28448 of said
polynucleotide is “T".

107. An isolated polynucleotide comprising at least 10 contiguous
5 nucleotides from nucleotide 9421 to 9431 of SEQ ID NO:3, wherein position 9426 of

said polynucleotide is “A” or “G”.

108. The polynucleotide of claim 107, wherein position 9426 of said
polynucleotide is “A”.
10
109. ‘The polynucleotide of claim 107, wherein position 9426 of said |
polynucleotide is “G”.

110. An isolated polynucleotide comprising at least 10 contiguous
15 nucleotides from nucleotide 9157 to 9167 of SEQ ID NO:3, wherein position 9162 of

said polynucleotide is “A” or “G”.

111. The polynucleotide of claim 110, wherein position 9162 of said
polynucleotide is “A”.
20
112. The polynucleotide of claim 110, wherein position 9162 of said

polynucleotide is “T”.

113. An isolated polynucleotide comprising at least 10 contiguous
25 nucleotides from nucleotide 8806 to 8816 of SEQ ID NO:3, wherein position 8811 of

said polynucleotide is “C or “T”.

114, The polynucleotide of claim 113, wherein position 8811 of said
polynucleotide is “C”.
30
115. The polynucleotide of claim 113, wherein position 8811 of said

polynucleotide is “T”.
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