0 5 MAY 2006 WD 03/040345 PCT/ US02/ 36316 TYPE 2 CYTOKI NE RECEPTOR AND
NUCLEI C ACI DS ENCCODI NG SAME FlI ELD OF THE | NVENTION 5 The inventiog5qﬁWQm%s
generally to nucleic acids and pol ypeptides and nore specifically to
nucleid”é&ﬂm@3ﬁhd pol ypepti des encodi ng type U cytoki ne HEGEHRE6S16 as wel |
as vectors, host cells, antibodies and reconbi nant nethods for producing

t he pol ypeptides and pol ynucl eoti des. BACKGROUND OF THE | NVENTI ON 10

Cyt oki nes such as interferon are soluble proteins that influence the growh
and differentiation of many cell types. Cytokines exert their effects

through cytqwyp 26(? OKI PTQ (DPNUCLETC ACCIPS cel | s
responsive to the effects ms ine receptors are conposed of

one or nore integral nmenbr ind the cytokine wth high
affinity and transduce this binding event to the cell through the
cytoplasm c 15 portions of the receptor subunits. Cytokine receptors have
been grouped into several ¢ ) is of simlarities in their
extracel lul ar |igand bi ndFJ%LaﬁﬁTﬁ%ﬁ\%ﬁ@fﬁﬁm e, the receptor chains
responsi bl e for binding and/or transducing the effect of interferons

cytoki ne aﬂ@ﬁHEWH§W§d6FSEHEWWYﬁ%FWﬂ?Cé?@%%%ﬁ@UPgﬁﬁﬁﬁ@F‘WgﬁiIy (CRF2), based
upon tB&:ifita85 eaRieR! a&ds%h@%@l?bfﬁ’tfdéé é&oﬁﬂ%@%@ﬁ dykitdYEcepts, B3 WeiRee! | ul ar

domai n. Menbers of the CRF2 fam |y have béen reéported Fo act as receptors
for a veetpisehast ¢sflls, aptibesdigsraad recombinaai methodsifenpredusingahgpprdypepiidasiahér on bet a,
interf , I'L-10, 1L-20, and 1L-22. Recently identified nenbers of

t he Clégl%p%l% [H)%Eare candidate ligands for the IL-10- |ike nolecules |IL-19,
AKI S5 and nda-7. 25 The denonstrated in vivo activities of these interferons
illustrate the clinical potential of, and need for, other cytokines,

cyt oki ne agoni sts, andB4¢KGROENROEJIH BYEENTION 03/ 140315 SUMVARY OF THE

| NVENTION O 5 MAY 2006 PCT/US02/ 36316 . The invention is based, in part,
updn t he diCytniines suchbfas pdrierons|aepdolubde megine taemfluenve diak grgwGRARZ- 13, novel
menber,.of th 2 fam.|ly. r.di ngl in.one, aspect. the invention

pr ovi élétger‘érﬁmﬁg'g&g’?aélg Cﬁldé%gf‘?cyg@?%esﬁgff%@fﬂfgﬁe%s %oggglc%tgll‘lﬂﬁggeqq?fé' sequence of
SEQ | GvH€H ard Jocated an fhe 3giias tof c413redpofsiverd Metffeon ofleytokindst \Oytokine

receptors are composed of one or more integral membrane proteins that bind the cytokine

with 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
bytok’me 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
[1.-22. Recently identified members of the CRE2 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 poténtial

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



thereof. The nucleic acid can include, e.g., a nucleic acid sequence

encodi ng a polypeptide at least 70% e.g., 80% 85% 90% 95% 98% or even
99% or nore identical to a polypeptide that includes the anino acild MAY 2006
sequencesyf gapitassD NO 2. The nucleic acid can be, e.g., aPpr@asIL631ONA
fragment, or a cDNA nolecule. 10 Also within the invention is a nucleic acid
t hat encodes a pol ypeptide that includes anm no acid sequences 21-520 of SEQ
ID NO 2, e.g., a nucleic agUdsMARY OFOTHE INNENTIONNO. 1. Exanpl es of such
nucl eic acid nol ecul es are that encode pol ypeptides with the amno acid

sequences of PHEQvELNR igbaséd, SR phrdlGipbisl 81 disBoveREof phtiticotidd seq@ent@ct or
containing one or nore of the nucleic acids 15 described herein, and a cell

cont ai ni wacading GRIZ- b, qrouel magdeepkthe &RFS faneilier i bed herein. The invention is
also directed to host cells transfornmed with a vector conprising any of the

nuclei ¢ acid %E&SM&@?inﬁcﬁé%ﬂe@@%e@H&\ﬁﬁon glf[aviﬁ&‘)f%ﬂ%latﬂé gﬁ&%&é&ﬁ%&&\ﬂ%”“ on

i ncl udes a pharnaceuti c conposition th I ncl udes 2-13 nucleic acid
and aSphahatrinebuts thakéqrenceod SEQUITENOAL, rarefragmenti hamolog, ag@log nr derfvativeher

aspect, the i.nyention inc¢lude substantially purified, CRF2-13 .

ol y pept iEeofe (G il acif B3tk 3 ikl ag e Ebe < rEOiEE By VRRPdRR- 13
nucl ei ¢ a&ist70%.20, 078 SoWNO®%, FBIHTIRYY Br @A YDRBAH mard illef@dal Wod pol@septiier eof .
The invention also includes a pharmaceutical conposition that 1 ncludes an
CRF2- 13 st yisdysies e amine asidowavensesetftdE i §O:2a e prslpicacidbap bere-gra di | uent .

25 In stigh)oficDNA BSEmaRREGIDNAGotdAyeNt i on provi des an anti body that binds
speci fi cal +(§/ tco an %2%3 cpol ypept}‘de. The anti body can be, e.g., a

nonocl onal or polyclonal antibody, and fragnents, honol ogs, anal ogs, and

deri VAtives t Hdsoguithin thgdnyentamisiadiclgicasidithat engddss apolyprptide thatincludss

tiom i ne . . . table 2
0 037 0403 BRGS0t SEAREN, P, EnRIAE TBACELL SR AOSRTESP T2 on
i s al so NO-écEranples ofsotianettiantid hotbcelss drb diat dicnde padypeptides widpthe aminoa

pol ypepti de encoded f. the nucleic acid nol ecul es descri bed above.
The | nveﬁf’gﬁﬁq“&f‘%"fgﬁpﬁﬁ&a{gits conprising any of the pharnaceuti cal

conpositions described above. 5 The invention further provides a nethod for
produci ng an @Rodndidedah Yheditenden By vepioostinchinife 8neCatlvhore oNtheinatlsig asids CRF2- 13
nucleic acid, e.g., a.,ivector that jincludes an CRF2-13 .nucleic acid, and
cul t dpi née%ql?@efmr?mmmrcc GpRiRinIng e wagtors Qrinagipicagids dpedbed hatgincrr2- 13

pol ypepti de encoded by .the nucleic acid. The expressed CRF2-13 pol ypeptide
is then recoves Hyenyogis dlsrdizetad to oyt rellsgpnsfornedavithy YechrsQBwESng 244% | e or no

endogenoys eRfidrit3cid molecules described above.

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 a pharmaceutically acceptable

2



10 pol ypeptide. The cell can be, e.g., a prokaryotic cell or eukaryotic
cell. The invention is also directed to nethods of identifying an CRF2-13
pol ypeptide or _nucleic acid in a sanple by contacting the sanple MStMaY2006
compoundCi{it*4hecifical Iy binds to the pol ypeptide or RERUSI2363tH d, and
detecting conplex formation, if present. The invention further provides

nmet hods of identi f%ei_ng a conpound that nodul ates the 15 activity of an
CRF2- agrigfiriuent Hee ipyention (5110 difpeigd taorpiated antibefish hiat bind 4RGP orpound
and dg Wl ¢ (RARe ki I d6scABid Moty 1s nodified. The

i nvent%gh%gé@?%%mg?@&%g%t c@gc%ﬁ%%ua%gisr@ﬁﬁésmgul at eOCRFZ- 13 pol ypepti de
activity i if L . i - J e e conpound
and " det er TR a S RL AR Rt B it MRl ook b e 15

pol ypégictitkd, abbvends to 20 the CRF2-13 pol ypeptide, or binds to a nucleic acid
nol ecul e encodi ng an CRF2-13 polypeptide. I n another aspect, the invention
provi des aTtEihation furdiet govides ngethbéfqpesieciogamCRB2-13 pyckgbestidetiyt | on of an
CRF2- 13 -associ ated, disor ih a subject. The nethod include roviding a
sanpl Broviding & % cgwm%tanéﬂﬁ‘[’- SUFIFA GO eS-tsGir Tt me#eﬁ%s-afﬁ%@@,%ept i de in

25t hﬁuaa@hﬁ&.taﬁ 8RR @3B afiodsRficikat @ngﬂé&%& depp3t he subj ect

sanple is then conpared to the anmount of cCRF2-1 pol ypeptide in a control
sanpl polypeptide encoded byrth¢ puddieacidnblmhexpodsse@iRIRF2113 podipg iptheni n t he subj ect
prot e | a;i f - 4.de in the control
pr ot elkér‘}ogcggr%rgm ;Eh%dﬁ% &'a?%gé@ﬁ%‘q@%‘gﬁ@é?&'ﬁgssmgg&r@seﬁo&gé%ﬁ? er gfi on- associ at ed
cotdi polypeptide.CTit delllcarsbe)alge aipgokagitie calbbyeukaketiv detlom a mat ched 30

i ndividual, i.e., an individual of simlar age, sex, or other general

condi ti on DhH inwéhGioh & adtdireSted tdmbIAYIsZT e nti MR gQB/CRIQ3 ¥HppbhlilOd 36316
suspected of having a tissue proliferation-associated condit{jon,

Al ter ﬂﬁfﬁ?leé?lg ,miwelgp@ohﬁ%ractl%wﬁﬁ@nwwnﬁeCPQR@wdftﬁl%ﬁwrf@a@néqﬂe%to at a time
when (& o8pbpiRilor hicldl@heid YRR QekatheQondpRY ifstthaflon, tif Siedeht. _
proliferation-associated disorder. In sone enbodinents, the CRF2-13 is

det ect ed 4 fiferitn FRIRr i3 vABS bBAGYS of JdnltyinglHohlpR oA RREGuldkdAnE nVent | on

provides a nmethod of determ ning e preseéence ~_predisposition of an
CiRF-2- 2givity o8 ar CRF2d3 ablypentide by notacting jae ERF2-EA @olypeiidd Withal aodipoundr ovi di ng a

| ej . , . R, . h bj d
roasuris B faRERh S Infonrat ool B BebatBhET 0 U] oot muc ei c

id I . X - i ' ' . bj ect
nuc i o orte ORI, e ST Grbu Ao Bl Ty RERE: Bl BgbE 210} S i 0 i

a conhetdlity sdenpiiel by\ronaktieg at CRF2-1B pslgpepiidowih thefcofipbihdladd nucl eic acid in

the sanple relative to the ano of . CRF2-13 1n the contro]. sanpl e indicates
the < APPBRIE ARl S g oH bies Aot oL UG GRIBekt RaGEpUe: binds &
20  the CRF2-13 polypeptide, or binds to a nucleic acid molecule encoding an CRF2-13

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 net h@% ﬂg&ciq des
adm nistering to a subject in 15 which such treatnent or preventi Iay
i s desirew@m/GRBS- 13 nucl eic acid, an CRF2-13 pol ypepti derCuS@3cORF2- 13
antibody in an anobunt sufficient to treat, prevent, or delay a tissue
proliferation-associ ated di sorder in the subject. Exanples of such disorders
i ncl ude snk;muteﬂtoﬁhdriwa thgsid proliferadiomabdotipled cemiitmnos&lsemdtﬂvblgs&e odrwet Wi se

s . US herei n have, the same 20

defined, all_techni nd SC|ent|f|c te
reant g ASTEbTATONS BT S S PNgT U AUV Rk ISP FKRE R whi ch

this i nvq&&a@ﬁopmaqaﬂassoﬁlaﬁea ﬂﬁgﬂeﬁ% B@&i@ erdBSHiABE thet RFS1 01d Rlec@d equi val ent
to those described herein can be used in the practice or testing of the

present iusingani(GRF2-Buntihpde net hods and materials are described below. All
publications, patent applications, patents, and other references nentioned
hereii§ are i ndolayﬁurﬂm agpetythe Gﬂenmwildmtahmﬂnodeﬁtdbnemnglthe pragencaefer of

conflict cificati inclu will control.
I n addi tlpéecnsqoﬁgoﬁgfgﬁ?%ﬁ??r%%% ddbsogdeal PE| F 94‘6 P?eﬁtl ve only and
not i nt ensedding alacikicaitidisagple fERNACRDNA r o, ﬂ&maﬁ&@gﬁm 4t nidaguringvent i on
w || be apparent fromB‘Ege followng detailed description_and clains. 4 WO

03/ 019315 BRPE4N pEBeRRE? Geueleicngd InfArRied noclsicpeyd sompls: Thesmou f 36316
FIG 1 i screphyhRgdiamie baviiom holon E@%pﬁuc%c mgmecﬁm&ea&&memo@m%?@ 13

pol ypeptide according to the inven DETAI LED DESCRI PTI ON OF THE

| NVENDI ONnSCRTFiZ 13 mnedea acihin ascoptigledmple. paralteration ngthelpmount of CRE2-18ovel nucl ei ¢
acid seque tide

ol ypopt i BREC e RRC It AR BB bGP HRQRER URIRE Bl Bl Bdiiet ce (seq
| D NG 1) thblmhjeanas'ﬁahhlﬁe ;iohfbhﬁbmestsbdasdc’hsdxﬁao of SEQ ID NGO 1 encode a 520
am no acid CRF2-1ike pol ypeptide. The am no acid sequences of the encoded
pol ypepti de i dnakoNFuriher Js@hit&hém@&lfﬁnlp&v&& methddvf aegiing @Predettitigiong a

portion of 10 the ntransl ed region and a rtion . of .the coding
sequence “R5HE @&P%;Bh-apsog\ﬁgc disgdst-i Fhedpethad ige ﬁgﬁféﬂmﬁll%f@é‘i’&tala SEW“} i brary.

Tabl e151  which such treatment or prevention or dela G)I" is desired an CRF2-13 nucleic acid, an CRF2-13
ATGGCGGGGCCOGAC_BCGCT GGGGCSCOC TGCTCCT GTGCCT GCT GCAGGCCGCT CCAGGGAGGCCCCETCTGRCC

CoambedCn R ACROTGTACETEREIEBEFOBOATEERE ET GGCAACCCC

CAGEAT GT AR P s e o i B AR e ISR SR e aTGT oG

GGAACCAAGEAEGETGIA AARGETST@HATBATIESIEETaR GAAGAAACAGGACCT GTACAACAAGT TCAAGGGACGCGT G

Unless otherwise defined, all technical and scientific terms used herein have the same
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.



CGGACGGT TTCTCCCAGCT CCAAGT CCCCCTGGGT GGAGT CCGAATACCTGGATTACCTTTTTGAAGT GGAGCCG
GCCCCACCTGTCCTGGT GCTCACCCAGACGLAGGAGATCCTGAGT GCCAATGCCACGTACCAGCT
ATGCCCCCCACT CCATCTGAAGT AT GAGGT GECAT TCT CGAAGGAGEEEECCCEEAAACAAGACCCT A C
20 WO 03/040345 PCT/USO2/36316
ACTCCCCATGGCCAGCCAGI CCAGATCACT CTCCAGCCAGCTGCCAGCGAACACCACT GCCTCAGTGCCAGAACC
ATCTACACGI TCAGT GTCCCGAAATACAGCAAGT TCTCTAAGCCCACCTGCTTCTTGCTGGAGGT CCCAGAAGCC
AACTGGGCTTTCCTGGTGCT@ERIBICOES TR OB T BEMARAMINGS CGCAGGGGEGTGTGATCTGGAAG
ACCCTCATGGEGGAACCCCTGGTTTCAGCGGEGECAAAGAT GCCACGGECCCTGEACT TTTCTGGACACACACACCCT
T AR T T H A A A AT KT A ARG TS TST ERFEAAAACIMACTGACCAGA
GGGGT CAgepideGreidma Gl GaEBEOIECAGCCACCCAACAGACAAGAT GGAAGAAGGACCTTGCAGAGGAC
GAAGAGGAGGAGGAT GAGGAGGACACAGAAGATGECGTCAGCTTCCAGCCCTACATTGAACCACCTTCTTTCCT G
GCGECAAGAGCACCAGECT CCAGGGCACT CCRAGECT GGT GGGGT GCGACT CAGGGAGGECCCAGGECTCCTCTGGTC
(LA

CCAAGCGAAGCCTCCTCT @ . GGACTCCTCCTGGGACAGG
WMWUMAT%M € l.!’:’é TGGGCACCAAGAATCTCTC

@ww%ﬁﬁ%&kﬁwwﬁﬁw&lﬂéﬁﬁ%wwmm

TGGEGCCAHChdiAE S palpephide SKoAMI  Horhol 6y (d CRESpALypEstidAssTThdlud€dlih GAGAAGIRACCT TCTGC
TGGGAAA GGAAGAGEA GGGAATCA TT@W@ GGGEGEG
GC TGAGK ceeatees @ TF EQSEQ I D NO
1) 35 TghN®:Zencode a 520 amino acid CRF2 hke lepY IE)udc The amino acid SG\?UCHCCS of

MAGPERWGPL LL CLLQAAPGRPRLAPPONVTLL TW.PGLGNPQDVTYFVAY SPTRRRV\REVEECA

GTKELLwwn@@m@emﬂqw@mw@wgskm@mmwmmwmwmmsﬂqu_ PPC
: VPP L K AN Bl B SHoN GF ths (SRR R e SR W th Ml wtsFSKPTCRLLEVPEA

NWAFL VL idgitifiett il &/hvivAa@rhoakial SIBNRBRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPCQKEL TR
GVRPTPRVRAPAT QQTRVWKKDL AEDEEEEDEEDTEDGVSFQPY| EPPSFL CQEHQAPGHSEAGGVDSGRPRAPLYV
5 0 5 MEbI2006 WO 03/ 040345 PCT/ US02/ 36316

PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYL AEKGPGQGPGEDGHQESL PPPEFSKDSG-L EEL PEDNL SSWAT
WGTL PPE%W%EMW@@%MMWE@WWR (SEQ

| 039 20 T L M R e et sequence
CRF2- 13CCFDJAOiCﬂ‘E‘gc'I@Onﬁ(EEMTmCQCEEbGTCﬂQMd&TAMGA‘BTAICCm caacrdpactamcal i zed to
t he pl agmcﬁﬁéﬁwm@GW1‘%C§C&ﬁ@wg%g%§A WG ORATERGACGHAIRGITCRE] C’?,‘?fc‘eavage

TCT

o1t g ool LA AEHE AL AR SR

CTACACGTTCAGTGTCCCGAAATACAGCAAGTTCTCTAAGCCCACCTGCTTCTTGCTGGAGGTCCCAGAAGCC
AACTGGGCTTTCCTGGTGCTGCCATCGCTTCTGATACTGCTGTTAGTAATTGCCGCAGGGGGTCTGATCTGRAAG
ACCCTCATGGGGAACCCCTGGTTTCAGCGEGCAAAGATGCCACGGGCCCTGGACTTTTCTGGACACACACACCCT
GTGGCAACCTTTCAGCCCAGCAGACCAGAGTCCGTGAATGACTTGTTCCTCTGTCCCCAAAAGGAACTGACCAGA

25  GGGGTCAGGCCGACGCCTCGAGTCAGGGCCCCAGCCACCCAACAGACAAGATGGAAGAAGGACCTTGCAGAGGAC
GAAGAGGAGGAGGATGAGGAGGACACAGAAGATGECGTCAGCTTCCAGCCCTACATTGAACCACCTTCTITCCTG
GGGCAAGAGCACCAGGCTCCAGGGCACTCEGAGGCTGETGEGGTSGACTCAGGGAGGCLCAGGGCTCCTCTGGTC
CCARGCGAAGGCTCCTCTGC TTGGGATTC T TCAGACAGAAGC TEGGCCAGCACTGTGGACTCCTCCTGGGACAGS
GCTGGETCCTCTGGCTATTTGGC TGAGAAGGGECCAGGCCAAGGGCLGEGTGGGCATAGCCACCAAGAATCTCTC

30  CCACCACCTGAATTCTCCAAGGACTCGGGTTTCCTGGAAGAGCTCCCAGAAGATAACCTCTCCTCCTGEGCCALC
TGGGGCACCTTACCACCGGAGCCGAATCTGGTCCCTGEGEGACCCCCAGTTTCTCTTCAGACACTGACCTTCTGC
TGGGAAAGCAGCCCTGAGGAGGARAGAGGAGGCGAGGGAATC AGAAATTGACGACAGCCATGCGGECAGCTGGGEGE
GCTGAGAGCACCCAGAGGACCGAGGACAGGGGCCGRGACATTGGGGCATTACATGGCCAGGTGA (SEQ ID
NO:1)

Table 2

MAGPERWGPLLLCLLQAAPGRPRLAPPONVTLLSONF SVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKEQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
MPPLDLKYEVAFWKEGAGNKTLFPFVTPHGQPVQITLOPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA
40 NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLCPOKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPY IEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY

3



10 The CRF2-13 am no acid sequence is related to other previously described
i nterleukin- binding proteins. The relationship is schematically represented
in FIG 1. The CRF2-13 amino acid sequence of SEQ ID NO 2 has 40 &f5 MAY12006
amno acid residues (36% identical to, and 56 of 111 (50% am no acid

resi dues womkaws4t o, the 231 amino acid residue human int BETAFRE/PF316

22 bi ndi ng prot ei n CRF2 10 (gi1152128261). Siml arI y, the CRF2-13 15 am no

sequence A am no acid regl due |dent| caI to, and 43 of
86 (49% * @gﬁbéﬁi ﬁ%ﬁ%ﬁi@%ﬁ%@ PESPHES huren
interl eukﬂD Ing protein - 'i Nbr eover the
CRF2-13 am no acid sequence has 41 of 142 am no aC| d reS| dues (28%
identical to, and 58 of 142 (39% amno acid residues simlar to, the 130
am nosaci d r eshdMRIdIBENof TILRY | S14Kid ﬂ?ezsﬂ@'aﬂgh@gci@ﬁ&ﬁhgﬁ& (SPHIBINGS)
(0i 1152128281). CRF2-13 agglﬁ&eptl de al so shows to the amno acid
sequenceshesronTable 2 Kign Peogiresults peedistitbehCREBILB PBWB!“ Fertaippysignal ar e

Res. 25 TEEGHR Ayt 0 heaod B dapm b it 0o SO B G0 P\ 0. 7G,
"Expect " nwat likely deavagruiefoca CRFE-m8 pal gpeptide beetdften pmirivedeidsi2g add®d7, t he

al i gned se a(gihrﬁ s coul d have achieved their simlarity to the BLAST query
sequence 3 ce alone, within the database that was searched. For

exanple, the r08ﬁ§I|ltythat the subject ("Shjct") retrieved fromthe IIT
BLAST anal yS|§ %éﬁé@lq%ld@sawcqHSTclgt@we%EePﬁww;ﬂ $5erihednce is the E
val ue. Thﬁer@&ﬁﬁcbm& glb?otéxﬁé The réiauaﬂ?rﬁﬁﬁ%&l?erméuﬁﬁiy :‘ég *e&ideR Fib e pyaber of

hits one can "expect”™ to see just by chance when 30 searching a database of

a parti céRa2- l§|azren0 aqd m;magésEemmamsam qf wltanunm@clm@ﬁeex(g%i hat is
assi gned n

deSC?I bes'ée?l %l &ZEEGA; 8%1‘;}?3%% ﬁgﬁ&éﬁ%ﬁ eX| S t%F '251 it %ﬁ?alg n%e(tﬁ\%een
sequencesumbi ieslenlkini22- bp&ﬁrig)prmdl GRED- [tB(tgnllﬁll\Z&f{[)lSlxﬁiM&4ﬁne CRF2NBY 2006

PCT/ US02/ 36316. publ i ¢ hucl.eqtide, dat uch as GenBank es and the
Geneggq ﬁﬁ’f‘l?rf‘ﬁ‘d?fﬁﬂ“a‘lﬁ‘ﬁ%ga rf’gﬁ‘ @ %f‘%&%%?@e‘g?"ﬁﬁﬁlﬁﬁ 4“943 g‘g&%@ agai nst
public prgfif a@ldc}egla&@%ﬁﬁlarWtrenaolaﬂmo%e reRaRaRImMahRASASS 22-Binimg Prot .  PDB

and PIR The B%gct val ue is used as a convenient way to create a
si gni fi c&fsen CRFEJNSI(ail158#2838)D. rhé@@p\tem@e@%E%ﬂlf:grmwxdj@nmncchwlwé used for

bl asting 1sSafhifBlaEiflskofadE 2d7) 93&981@, ah@sELOD 38D e B Ges Yitlitde | © 2l SO

used instea pro abr'lity) to repo signiticance of

mat ches. tédre id8Rammaescidresiduey mimam ioferlaka 25kindmg ¢rdteinCRA2t10tan be i nterpreted
as ni a database of the current size one m ght expect to see
onem% E%ggﬁ%%éwm m | ar score sinply by chance. An E value of zero neans

that one woul eRE?tIB y%ggtldte 253 Shows homology to the amino acid sequences shown in the
BLASTP data listed in Table 3A. Homologies are calculated according to the method of
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,
matiched 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

6



10 any matches with a simlar score sinply by chance. See, e.g.,

http://ww. ncbi.nl mnih.gov/Educati on/ BLASTinfo/. Table it. BLAST results
for NOV10 Gene | ndex/ Protein/LengthldentityPositivesExpect 05 MAY 2006
| dent i fi ¥PIPGHRSm(aa) (% (% gi | 15212826 gbi nt er | euki n231ROT/US4BBBL6 12¢e- 08

| AAK85714. 11 22- bi ndi ng(36% (50% ( AY040566) protein CRF2- 10 [Honpo sapi ens]

O o2 BRI EPbR: ToeBoscs M CaaRu g orienand fF Sencses phenriaBbid! no(37%9 (49%9

152128281 9Qnplec BLAYH N &3 MihE IARB A3 EnApubRAKBR I datdbheed; WHigrdi ng(28%) (39%
(AY040567) protein CRF2- 10C. (‘Hono sapiens] gi 432 enb

CAAI nt mw&%emaﬁm%/&m@mo@ﬂwgm&lreceptor type(23% (43% (X68443)1
(Bos taurus] gi 163188 gb Aal pha-5600/ 17075/ 1700. 001

AA02571. 11 i BheEfpecoral R38415edi384 covOBBROYavse erpatsra figbdfscanepthigstiold ®Br7 WO

03 038 e, TR A S PR} 9l g savences ore
2.0, the Expect value is also used instead of the P value {probability) to report the
significance of matches. For example, an E value of one assigned to a hit can be 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.g.,

http://www.ncbi.nim.nih. gov/Education/BLAS Tinfo/.

Table 3A. BLAST results for NOV10

Gene Index/ Protein/ Length | Identity | Positives Expect
Identifier Organism {aa) (%) (%)
gi]15212826|gb interleukin 231 40/111 56/111 2a-08
|anK85714.1 22 -binding (36%) {50%)
(AY040566} protein CRF2-

10 [Homo

sapliens]
gi[15212830[gb interleukin 130 32/86 43/86 2e~05
| AAK85716.1 22-binding (37%) {49%)
(AY0405608) protein CRFZ-~

105 [Homo

sapilens]
gi|15212828][gb interleukin 263 41/142 58/142 3e~05
lAAKSS?lS.l] 22-binding {28%) {39%)
(AY040567) protein CRF2-

10L [Homo

sapiens]
gil432]emb|CAA interferon 560 40/170 75/170 6.001
48484 .1 receptor type {23%) {43%)
(X68443) 1 (Bos )

taurus]
gi|l63188|gb{a | alpha- 560 0/170 75/170 0.001
BAD2571 .1 interferon (23%) (43%)
(L06320) receptor [Bos

taurus]
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10 Tabl e 3B. C ustai WAnalysis of CRF2-13 Protein 1) CFR2-13-EX (SEQID

NG 2) 2) gi 152128261i nterl euki n 22-bi ndi ng protein CRF2-10 [ Hono sapi ensv]
(SEQ ID NO XX) 3) gi 1152128301i nterl eukin 22-bi ndi ng protein CRF2- $0MAYHBHD
sapi ens] @BEGAHMMNO XX) 4) gi 1152128281i nt erl euki n 22- bi ndigugusmectabn

CRF2- 10L [Hono sapiens] (SEQ ID NO XX) 5) gi 14321 interferon receptor type 1
[Bos taurus] (SEQ ID NGO XX) 6) gi11631881 al pha-interferon receptor [Bos
taurus] (THeQombiopkdoKieselsedbbnddd abderdphi&liy dBhidted 3n h& ClustalW analysis of Table

--- NAGDERV\GDLLLCLLQAAPG?PRLAPI QNVTQ SONFSVY224 P(r)L  9i 11521282
--------------------------- | OQKHCFI GFLI S-M jjj GVAT 9i 11521283
--------------------------- M\/I KllCF&FLI S-affl V\AI T gi11521282

----------------------- o4 HRAATT 139321 M.
ALLGATTLI\/LVAGRV\X/LPAASGEANLX r) EN\/EI HI I MKWNSSS g 11631881

MLALLGATT BEN NLK NVEI HI | DDN(r KV\NS S 60 70 o 90 &5
CRF2- 13- EX; R E@i@ ”EE@S%% Qe L 21282
¢ b -

Q( C) TH - - ‘4‘) gﬂlﬁZlZSZShme‘rlEﬂHh 22‘b|n?i|ng‘ pr rlbﬂﬁ% 1S 521283

QMH-- - - - - -its32} interferen receEtSl:(t&q)erVQ CLIRNFH( 2ep | b QAGR) 9I 11521282

Q(c) TH- - - -6)-gi|163188} .alpha-interferor SeMPERVQCr ) @IRNFHER @WBPXxIg] 14321 EE

VI QNTFSADYQ LGTDN- WKKLSGCQHI TSTKCN( ¢) S(r) VELEMFEKI E  gi 11631881

El VI GAVTFSADYQ LGTDN- WKKL SGCQHI TSTKON( ¢} S(r ) VELBt VFEKI,E 110 %30 130 140 150
25 30 sCRF2- 13- EX ERVI\/PVSPSSK%PV\X/!ESEYL4LFEV PAPRVLV|. TQTEE | SAN- - - - -

gi 11531282 (r)--I M.T(r)5-—~-2 > O R R U

gi 11521283 B--i g' TFI-EX -‘-‘:‘1“9”6‘?‘5"%?‘3(06’)---RE%P@WSQ’E"?YY@P?E—"-- gi 11521262
O -MTWB--------- TRVENRLER) M= === =~ FSCSVKSSHOKP OB &1 16 FRRicvAET

LRI i EEJ TSTWEVEPFRMPE e BAQ- ) GRPBYHL-EAEDKA}H - BESRABrLI E83AB81 LR11 EE
NTSTWYEVEPFUTP( ¢) §:£€1 £92GRPDVHL.EAEDKAL |_L S SRPGELGepct7R -fi@vif0 200 35

CRF2-{h3- EX ATYQLPRGMTL DL K Y AVERE0 enave e NN BMA BB sorgmrmvs s

gi[163188| MLALLGATTLMLVAGRWVL.PAASGEANLKEENVEIHIIDDNEUKWNSSS

60 70 80 50 100

S Y [P [ I I e I e e |

15 CRF2-13-EX GNPQDVTYFVAYQSSPTRRRWREVEECAGTELLCSMMCLKKODLYNKFK

0i]1521282 QETH------weccmmmmmmmmeeem ESLEPORVOEERNFHEI LOWOP

9i}1521283 QETH----—-=-=—cmmmeameem o ESLEEPORVOBOBRVFH T LOWGP

gif1521282 QETH---------mmmmemm - ESLErORVOFOBRNFHEI LOWGE

gil4a3z| EfVKNVTFSADYQILGTDN -WKKL SGCOHITSTKCNFSBVELERVF EKIE

20 gi|163188| EBVKNVTFSADYQILGTDN-WKKLSGCQHITSTKCNGSEVELEJVFEKIE
110 120 130 140 150

UUY FUUEE FUNEE SUUNS DUUNE BURN DUUUR RUURE BUOOE DR

CRF2-13-EX [ErRVETVSPSEKSPWVESEYLDRLFEVEPAPPVLVLTQTEEILSAN-~~--

25 gi|1521282 E--FILTEEES--------- BRVOYKE-- -~~~ -—-mmmmmm o=
gi|1521283 @B--fluTE@iBgs--------- BEVOYKH--—--- -~ mm oo
gi|1521282 [E--[ui@@s--------- BHEVOYKE- -~ FSCSMKS SHQKPSGCW
gifesz| LRIFDEEEENTSTWY EVEPFPRLEAQRG PPDVHLEAEDRAT ILSISFPG
gi|i63188| LrRIEEEENTSTWYEVEPFEERLEACBGPPDVHLEAEDKATILSISPPG

30

160 170 180 190 200
AU DU U U DN IO S VRN I IR
CRF2-13-EX ATYQLPPCMPPLDLK{EVAFFIGEGAG - ~ - -NKTLFPVTPHG~~----=-~~
gi[1521282 —--me-mmmmeoaed HeorOTR---~--- KBDCWGTQELS - ——— == —-

35 gi}1521283 —---o-omom-oond Heorol®------- KEDCWGTQELS~ - - -~ -~ -



Qi 11521282 - --=---------- (C)GQRQAM ------- K(c) DOWGTQELS- - - - - - - - -

gi 11521283 --------------- (c) GRRQWM - ------ K(c) DCWGTQELS-------- 8 5 MAY
2006 WO 03/040345 PCT/ US02/ 36316 gi 11521282 (QH SCNFPGCRTLAKSGQRQ 1i 5$uwemm
K( c) DOWFIIBLSe345- - - - - - gi J4321 PCT/US02/36316

TKDSI MAMAVDRSSFR( ¢) SWI | ESSSLEERT( r) TVYPEDKI YKLSPEI TYC @i J1631881
TKDSI M/\AlDRSSFRél‘%({SV\/X SSSLEERTETgﬁPE%YKLSP TYC 5 10 15 20 210 220 230

240 250 CRF2- 13%EX2%2 RV CSARR YFESVORYSKpsSr PTCFLLEVPE

gl 11521282 --- q1|432J____Tng_ImwQstw5 HE@WEDK;YKLSQE_IT_YQ _______

gi 11521283 - - - -gi{163188|- -TKDSIMWAMDRS SRS RIS HER B v¥PeOKIYKLSPEITYC - - - - - gi 11521282
-------------------- SDI aSQTSDI QEM - - === === =------- @i 14321

L KVKAEL RLQSRVGCYSPVYSI NVRHKVPSQENI QF BADNQI Y\zlgd(V\D 3, 41631881
LKVKAELRLQBRVGCYSPVYSI Nt ' TSR IﬁVPS(Ic)E | Q NADNQL YV 260 270 280 290 300
CRF2- 13- EX ANMAFLVLPSLLI'LLUTVI AA -"-'-'-'-'-“--"-'-'-'—"\/JIW( R AT gi 11521282
_______________ CRF2-13-EX_ _—_——_-_—qwgrTLQE:m_\s_EﬁrﬂL_saR_Tzr:rrs_vﬁmmgf'rﬂ@g\ivg83
--------------- gi|1521282. -ez-rsarounrzors 2o {EDLGSErSDIQER: -+ - -G -1 1524282

----------- - - - -gi|3521283- -~ e -—--EDLES@TSD{QE:E-—--——Q+-1432-1--
YPYENATFQAQ/\LRAE Iish RGNHSDKVKQ_PNCSNVEgH S__gi.11631881
YPYENATFQAQV\L &2 P@W %ﬁ 330 340 350 25 30
CRF2- 13- EX - NP KNPR )QKELTRGVR gi
1521282 - -- (r) T &B3y SERREFRRE P BEgENT G gi 11521283 ---

ASFj GSYSEOA- TPRIT WER- - - - - = === s oo - - gi 1 1521282 ---(r) GSMBSGSY(r) ES N- TPR
| WE(C) KS----D1ItI TQNG gi 14321 RG €19 VI\/ISN@\iGTSFI\/EstEKEPTEM(GI U---
FEMSSVKSTTD @i 11631881 .RGAILM). .. ool eeeteealene il el enns

1y SNGNGTSFSgE- E&&E@NTENK(A&QAH&}smmEQBAGEVKS T ID_%@&T&ZQ 38-0 390 400
GL}15212B2 - s o e
Q1 |1521283  mommm oo oo e
GL|15212B2 oo e
20 gila3z| YPYENATFQAQWLRAFFKKIPGNHSDKWKQI PNCENVTSTHCVFPREVSS
gi|163188] YPYENATFQAQWLRAFFKKIPGNHSDKWKQIEPNCENVTSTHCVFPREVSS

ilo 320 330 340 350
U FUDUN U DD DU DR DR PN DOURY DUUOS
25 CRF2-13-8X -NPWPOEAKMPRELDFEGHTHPVATHORSRPESVNDLFLCROKELTRGVR
gi|1521282 ---[RYcENERAsRGs YBeRE - TrRETEwWERKE- - - - CEEEMNITORNG
gil1521283 ---FRcIERAsRcs YRefRM-TPRETEWWER -~~~ =~ = ——— =~ - -
gi|1521282 ---PRCEERA sBGsYEEREM- ToRETEWWERKE - - - - eEEMNT TOENG
gif432) ROIfEVTRISNGNGTRFEE - EKEGNTEMKGIR- - - - FEEISVKSHTD

30 gi|163188| RoIGVEIERSNGNGTEFEEE-EREGNTEMKETH - - - -¢ERNTSVKSHTD
360 370 380 390 400

N DUDEN DU BUSEN DUUON DI DD B S B

CRF2-13-EX PTPRVRAPATQQOTRWHEKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQE

35 gi)1521282 SUEVILHAPNLPYRYQ------ KEKFVEIEDYERL R F I 1NEsLEREO
9i}1521283 ------- AKGIL— = = === — = m e mmmmm m e mm e
gi|1521282 SLEVILHAPNLPYRYQ------ KEKEVEIED Y@L rfF 1 NS LEKE
gi [432] DSRHVSVGASE-——~~ o - esEfvBuNoLrBrieg FuE§TSNAGR
gi]163188| DSEHVSVGASE---~------- EsERBuNoLeBfief FweETSNARR

40

410 420 430 140 450

CRF2-13-EX HQAPGHSEAGGVDSGRERAPLVPSEGSSAWDSSDRSWASTVDSSWDR——-
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35 40 CRF2- 13- EX PTPRVRAPATQQTRVWKKDLAEDEEEEDEEDTEDGVSFQPY! EPPSFLGQE

gi 11521282 SLQVI LHAPNLPYRYQ - - - - - KEK V 1 EDY(r)Ei J3L(r) RnFI I N(r) SL%@;}?

gi 11521283 ------- AKGL- - = = == s e e e . gi 1 A8206
SL(c) VI LHNLYRYE --- - - KEK" ' EDY(r) EQL(r) RTyFI I N SLEKNQ  gpdf33d2/36316

DS(c) HVSV(; ASE----------- ESE} MOVNQLSP(c) 113E71FWEI 1TSNA(c)R gi 11631881
DSSHVSVGASE- - - - - -- - - - - ESESNAVNQLSP(c) I SEl | FWE) ] TSNA(c) R 410 420 430 440 450
CRF2- 13- EX HQAPCHSHAGOUDS GRERAMRMLPSEGHSARDREDREVASTVDSSUDR-—~ -9 WD 03/ 040345
5 10 15 20 0 5 MAY,|2Q&%; PCTLUS02136316_ 9i ... __

115212827Y2. AHRAVEI S NEE) ettt

gi 11521283------- iﬁ__l_%_%@%é{g_ %{E_L_ - - _E{;‘_E@?@YE[E?QP_ LTI I 9i 11521282Y
GAHRAVEI EAF f 0SS /%FV@_ _ [RiLBrrTN-FIF PORKEL T VIS KEIRAL TENDRRNKG SSFSDTVCEKTKP

gi 14321 M. GKRTN- FI Pt 3Ea TS o) IR a Ry R ik oS SRRV RO FEK TP

gi 116316811 L(c) KRTN- FI FPD( ¢) KBLTVVK( c) RALI ENDRRNKGSSVSDTVCEKTKP 460 470 480
490 500 CRF2- 13- EXAGSSGYLAEKGPGLEaPCEDGHHESL PPREFSKDSGRb EEL PEENL SSWAT 9i

11521282~ - - - - c oo cm oo oo LTI |
9i 11521283-------z--------- A A g coliie i

gi | 1g§1282 _______ R L X A LA G P G0 Pqe DaHOE L PP R B r SKOSGFLEEL PEDNL SSHAT

gi 1432 1GNTSKTWLI VEIERARR S| PYVI-YWWSVFL RCVKYVFFPSSKPPSSVDEY ™"

gi | 1631881 GNTSKTVE VBTBFALFSHPYW-YW/SVFEREVKYAFFPSSKPPSSYBDEY-510 520 530 540
550 CRF2- 13- EXVGTEHRPERNYVRPGEPRYSI-QIH-TRFOWESSPEEEEEARESEI EDSDAGSWG

gi 11521282------- gi | Nk} DRRQGIREM MrethBrs ooy svVSVFLROVKIVFFPSSRPPESVDEY
i 11521285 - - 3 PSR P e A LRGSRy |
FS RNL( c) LSI aEEQTMBFI ( c) ENASI | TEI EETDEI DEVHKKYSSQT

510 520 530 540 550

DR DUUEE FUUUS PUDES BN DUUUN BUUDE PURSE DR B

CRF2-13-EX WGTLPPE PNEV PGGPPVSLQTLTFCWESSPEEEEEARESEIEDSDAGSWG

gi{1521282 -----r—- MEDRREQRSEFRGVERP -— - —— =~~~ —m o mm e
20 gi|1521283  ~m oo m e e
gi|1521282 ------u- MADRREORSEFREVERP-—~-~--~---——mr—mm oo -
gi|4a3z] FSDQPLRNLELSTEEEQTERMF IRENAST I TEIEETDEYDEVHKKY SSQT

gi|163188| FSDOPLRNLELSTEREQTERMF IiENASIITEIEETDEIDEVHRKKYSSQT

25 560 570
AVUDN PUR DY DS B DU

CRF2-13-EX AESTQRTEDRGRTLGHYMAR---—--=-
gi]1521282 —wemmmm oo

g1]|1521283 —-memmemm e

30 ‘ 9111521282 —m-——mmmem e
gij43z2| SQDLSGNYSNEDENSGSKISEEFPQQDSV

gi|163188| SODSGNYSNEDENSGSKISEEFPQQDSV

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/prodomsrchjj.html). Tables 3C-3E list the

40  domain descriptions from DOMAIN analysis results of CRF2-13 polypeptide using Pfam
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gi 11631881 FSDQPLRNLQ . ST1EEQTMFi (c¢) ENASI | TEI EETDEI DEVHKKYSSQT 25 30 560 570
CRF2- 13- EX AESTQRTEDRGRTLGHYMAR- - - - - - - - gi 11521282
____________________________ Qi 11521283 ------mm e - 05 MAY 2006
Qi 11521RBR03/0:40345- - - === === - == - === gi 14321 SQDSGNYSREDRENSEIKIISEEFPQQDSYV
gi 11631881 SQDSGNYSNEDENSGSKI SEEFPQQDSV 35 The presence of identifiable
domains in the protein disclosed herein was determ ned by searches using

al gor i {hakte cimd PsolrREsH) (TIEIPIEBBD@h@ 3EPfEug inBico®otimi the CRF218 prateid t hen

determ_pin the ProDom.ar, er nunber cr e domain match (or

number s?quegcm ﬁﬁ]pmlpf’rﬁo S“E"ﬂaer 9 hi°§‘$%¢)° @?‘Psewq %‘ﬁf‘i’ﬁ ‘i%“ﬂﬁsll nt er pro/)

or the ProDom dat abase

(http:// .' ----- H-cbra odors+-eh ht-Al ). Tabl es

3C-3E list the 40 dorrerramiwmsnbmmwms)/sfsro@m@@l\ﬂalﬂibtanal ysis resylts of

CRF2- 13 pol ygepefardo taad Higs Plianvd GaO 103584 084b6r Qsde MANG:2006cD-PCT/ US02/ 36316

(Tabl e 30 WQPFUDB??&F?FléﬁbFésl%%}l@ﬁﬁd §E?re Ttﬁ%%%éﬁc‘ét‘éﬁs that t he CRF2-13

protein segHen Bpe hose ot-her—p eins known to

contai n these donai ns TabI e 3C Domai n Anal ysi s of CRF2 13 Pr ot ein

gnl PPf St aPrO11F(%L*T?%@*’&EGRP%PPWV%@%F%WLQ@EQWFB\WPTB@()GGCD Length =

293 residues, 61. 1% alli gned Scor ¢«|= BT/ 0 biitls (84),| |EXpect 0.003 5 Query:

? :DLLLlsbchLLQAAF&GBBRLII ABRI MIEI | Lﬁg}{lﬁl o Mﬁ}\é\!@@.@\@m&yﬂj@&@sp{ﬁR 66 | | 1 |
+ + ] Ct

TLLLGMLLA%%’EfAGWTEKAYNLTMKSTNFKTILEWEP—--KPINHVYTV—- STRSG 73 10 Query: 67

K

________ 117 1+ +1 | +

I A% 1+ + 11 4 +1+|+*|| i+ &jct:*iza + 1! N
NVK- - NWWTNE@ETMFWWWM@YMWWWDHBl Query: 118
DYL--=-=- = - = - - FEVEPAPPVLVL TQTEEI LSANATYQLPPCVPPLDLKYEVAFVK- E 165 11 11 + +

++ || hudkyllih oytl1l 15 _Shi@dearsdBAToTEEILSANATYQLPPCMPPLDLKYEVAFWK-E 165
PYLDTNLGQPTI QSFECI?‘/GT KL NVT\{("\DARTL}/BRNGT FL %L RDVFQKDLW QYN\{\KAS 191

15 sbjet: 132 PYLDTNLGQPTIQSFEQVGTKLNVTVQDARTLVRRNGTFLSLRDVFGKDLNYTLYYWKAS 191

Query: 1665 GAGNKT 171

Sbjct: 192 STGKKT 197
20

Table 3D Domain Analysis of CRF2-13 Peotein
PD33B678 (QO9UHF4_HUMAN 36-246)COAGULATION FACTCOR III PALMITATE TISSUE
LIPOPROTEIN SIGNAL GLYCOPROTEIN TRANSMEMBRANE 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-NPQDVTYFVAY(QSSPTRARWREVEECAGTKELLC 82

I IR I EETd PRI 4| M i

Sbjct: 37 LPKPANITFLSINMKNVLOWTPPEGLOGVKVTYTVIYF IY-GOKKWLNKSECRNINRTYC 95
Cuery: 83 SMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILS 140

30 + S T e e R P+ 0+ N [+ +{
Sbict: 96 DLSA-ETSDYEHQYYAKVKAIWGTKCSKWAESGRFYPFLETQIGPPEVALTTDEKSIS 152

it



Query: 166 GAG\KT 171 | 11 Sbjct: 192 STGKKT 197 20 Tabl e 3D Domain

Anal ysis of CRF2-13 Protein PD338678 ((QQUHF4_HUVAN 36- 246) COAQUL N@HE%R’A
FACTOR | || PALM TATE TI SSUE LI POPROTEI N SI GNAL GLYCOPROTEI N TRA NE
PRECURSORW BB BIsNO. XX) Score = 101 (43.3 bits), Expect p@r/08i3/ksigntities
= 33/118 (27%, Positives = 50/118 (41% 24

LAPPQWTLLSQUESVYLTW PGLG NPDVTYFVAYQSSPTRRRIREVEECAGTKELLC 82 1 1 141 11 1
Ul 0 T . .

A al .13 P
LPKPANI TFLSI NM@MME@EG&O@?M#%V o A MR oy 95 Qliery: 83
SMVCL KK QDL YN R S Ay OV UREE RO VLTTeE fgs]z 112212@030 AT
4+ + 4+ 1 1 | ;fti’: J331 _!4_21 F) SBTpeft = 6007 Identities 46/207 (22%),
DL SA- ETSDYEHOVYARTR SRR S : 0 5 MAY

2006 WD 03/ 040341 PCT/ US02/ 36316 Tabl e 3E Domai n Anal ysis of CRF2-13 Protein
PDO08555 (| NRL NDUSE 19-216) RECEPTOR TRANSVENBRANE G YOOPROTEI N, PRECURSCR
CHAI' N S| Ty NT EREERSRE R PAR B P BN A PSR T e N = V%05 Score = 98
(42.1 bits), Expect*l=tlol o07!iderntities! & 46/2071{ 229, Pdsiltlves = 88/ 207

(42% 5 Quesyict 14 11k GAARERPRIKAPRRONYTID DSOSV ESHIVPCA SINPODRYERYAY Q5SPTRRRVWREVEE
73+1+111II+I++++11+I1+1+++1+1ISSbth 19

VLPSAA PENI VYA DN BE.A%; Query: 74
CAGTKELL FK KSPW/ESEYLDYLFEVEPAPPVLYLT 33" Sbjct: 78
CQ—ITTTTKCEFSLLDT NKTQS%@EE*G@TSS! DlF[ Llﬁv*rAHNEPPE\%LE 36 10 Query:
134 QTEE| PGANATYCE PRETTITRCERSLIETHHY P RRRERAREPREGAENRT LIPS HER B TL 86 +++ ++
+ 1+1Q4+4+] 1 +++ Sbj ct: 137 AEDKAILVH S ---

PPGODGNMASLEKP SHSY TR ES GIKKT L NSBWMEK stk 8@ i pQyeroprort A6
QPAASEHHCLSARTI YTFSVPKYSKFS 213 1 + #11 + |+ 1#,141 +1 Shjct: 193

LPETT- - YCL-bE\éKAI |_1 37 %!Em&%w - &D%GNMWALEKPSFSYTIRIWQKSSSDKKTINSTYYVEKIP—EL192

15 Query: 187 QPAASEHHCLSARTIYTFSVPKYSKFS 213
Lo+ +1) + s+ e 4] 4]

Sbhjck: 193 LPETT--YCLEVKAIHP-SLKKHSNYS 216

20 Growth factors such are proteins that bind to receptors on the cell surface, with the
pritnary result of activating cellular proliferation and/or differentiation. Cytokines (e.g.,
lyrnphokines; interieukin 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 et al., Nature 380:41-46, 1996). The
presence of regions of CRF2-13 polypeptide related to domains found on tissue factor and
coagulation factor II 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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20 801 ACAACCATTA ATATTTTGGT AATTATTATT ACAAATATCT TTCTATGCAT 851

ACAGACAGAC TCACACACAC ACACACACAC ACACACACAC ACTTTTTTTT 901 TTTTTTTT
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CAATACACAT
TGAGACAGAG
TCGGCTCACT
AGCCTCCCAA
TTTTTGTATT
CTCAAACTCC
TGGGATCACA
CATCATCGTT
TCCCTGGAGG
AATACCAGGC
AGTGGCTTGG
AGCTGTTGGG
ACGTCAGGCA
GAGGCCAAGG
TTTCAGAAGA
AATAGAGGTC
ATCAMAAGGAA
GGCAGAACTG
AGGCCTGGAG
CCTGTGTGGA
GGTAGGGCCT
AGTGGCTCAG
TCACCTGAGG
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TAGCTGCTAT
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TTAGAGGGCT
CTTCCCTGCT
TGTCTGTTTC
AGTGGCACAA
ACCTCAGCCT
TTTATTTTGT



2601 ATGAGTAAGG TGICAGGTAC AAAATTCCTC GCCGTAGGAC CCAACCACCA 2651 AACCTCACCG
CCCACGACTC CAACCGAAGC AGGGAAGAGA AGGTCCAGAA 13 0 5 MAY 2006 WO 03/ 04§ G%@%‘ 05
316 2701 ATCGCCCCCA GGATATTTTC CTAGICTTGG ACTCACAGIT TAAA &'9
TGGGCATAAT CCAATCATCA TAAAAGCCTA TATTTATTREA/USIBGSIGCAACTTCTT
TGTGCCAGGEC ACCGCCATTAT TCTGGAAGCC TCACGACCCA 2851 GCCATCCTAG GAGGTAGATA
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TGTTATTGTA
ACTATGTGCT
AGGACAGAGC
GCCATTAGGT
AGTGTGCAGG
GGGCTGCAGT
CACTTGCCTG
GACCAGCCAG
GCCCCGTCTG
GCGTGTACCT
TATTTTGTGG
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GGGGTAAGTC
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4251 TCACCCAGEC TGGAGIGCAG TGGECGCAATC TCGGECTCACT GCAACCTCCA 4301 CCTATCGGEGT
TCAAGCAATT CTCGIGICTC AGCCTCCCAA GTAGCTGAGA 4351 TGACAGGECGT GTGCCACCAT
GOCCAACTAA TTTTTGIATT TTTAGAAGAG 35 4401 ACGTGGITTC ACCATGITGG CCAGELT ®EAY 2006
CTCAAACTCC TGACCTCAGG 4451 TGATTTGCCT ACCTCTGCCT CCCAAAATGC TGGGATCACA
GGGGTGAGT WO up9348CCATGCCCG GCCTTAGCTG CTATTATTAT CATCATCGFETATSOABEATCA
4551 TCATCACCTC GTAGATATGI CAAGGAAGAT TCCCTGGAGG AAGTGACATT 4601 TGAATCAAGT
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CTATGGCTTC

u"\

AAGTCTATCC
GAATGGTGAT
ATTTTATAAR
CTATTCARAT
ATTTTCAAGA
AGTTTATTAT
TCAGTCTATT
CTGTCCAGTG
CCCTAGTGGT
TGTCCATTAC
ARAACCTGCA
CTATAATCTG
GTGTTTTCAG
GTACATACTT
AGTGCAGTGCG
AGAGATTATC
CCACCATACC
ATGTTGGCCA
TCGGCCTCCC
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TTCCCATCTA
ATCTATATTT
GGACATGATA
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GTTTGTGATG
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CACTCAGTGT
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NNNNNNNNNG
TCTGARCTTC
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GAGATGTATC
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CATGATCTCG
CTGCCTCAGC
CGGCTAATTT
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AARATGCTGG
TAATTTTTAA
AATTTAGTTC
TCTTTCTTTC
GAACTAGAAT
ACTTGCCTCT
GTCAATATTA
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GGGTGGGCAC
GATGGTGGGA
CGTGCGGGAT
GGTTTTTTGG
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TTTTGAGGGT
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AACAACAGAG
TATGATATTT
TATAATTTTT
CTCTCATCTG
GGATARATGC
GTTCCTTATC
AACTCAGGCA
CTGCTCATTG
CAAGTTTGCT
CTTTCCAGAT
TCCAGGTCCC
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GATGTGTGTA
GACAGAGCTT
GCTCACTGCA
CTACTARAGTA
TTGTATTTTT
GAACTCCTGA
GATTACAGGC
GATAAAATGC
CTTAGGATTT
ACACTGAGAA
GACCCATAAT
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AACCCARCTG
TAGCTTCACT
GCTTCCTTCT
CCTTTAGACT
TTTGGTCACA
TTCAGATTCG
CGGCCTATCG

CAAGATCCTA
TTCATGTCTT
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TTTAAACACA
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GTARGAARTG
CTACTTAGCT
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ACCTCCACCT
GTTGGGATTA
AGTAGAGACG
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CTAATGAGTT
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TCCTGTTTCT
TACTCATTTT
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TGCTGGGTCT
GCTCCTCCTG
CTTGGACTTA
GACTGAAGGC
GACTGRGTCA
TGGGACTTCG

TTTTAAAAAA
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TCCTGCCTCG



5851 AGCTGCCATG CCCGACCTGI ATTTTTTTTT TTAATGGGGA AAAAGCCTTT 5901 TAATAGTATG

AGGTGTTTTC TGGTGITTCT ACCATAAAGC TCTTCTGTAA 5 5951 ATCAAAATGA GAATGTAATT
ATTGATAGAG CAATGACCTT AGACTACAGT 6001 GCAGACTTTT CATCTTACAT TTGGGCTCAT
ATAACTGATT 6051 ATGACAGIGT TTTTTACATA GITATGATCT AGAGCAGAMEY 2006
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CACT AT GGAG:2 NICCANTATEHR A AGGRAGHGALA AT RATGCATAACHBA] TATdEAGCRATTA ACATGTAAGC

T 6551 ATTTTTTTAC

AGGE? WFAPWTAIF%SA&%FFAWC C%SQTTTWWTC TERAIBCAATT AAAAACATAC
2 7 1

6801 ATGE@IQCA@G#&KGH’W&IA&GEGA‘I@%W@E&E@&E% EMACKIETITT 6851 TGAGAGCCTC

TCTGA AATGTGAATA
CTT CCATAGTAAC

CAGCT AAATIRSHCCEEIMCCAGA TABCNGRGCT CTEITCBCAAGBCATIT] TSRGIZEFTAAT GAATAATGCC
ceclea %5@@@@% ESPET GCPICEEER CTRETTRRATERSAARPAETTTTT TTTTTTTTTT

TS T
701/ 05

e ARLLH

TM

Sons
Ce G GTAGCTGAGA

7101 CTAGAGICCTTCEIGUOATOATTEEIAC TCAIGRATACT 2dANGCAGGE AACTAGIAGAG 7151 ACGAGGTITTC

ACCRAGT TGGB@CAAWGT@FWFF G‘T@P@\W%TSGCWWTMTCT GCC CACCTTGACC

ACE

Rt

GAA ATACTTCTTA
CC TTCACACTTG

TTTATACTCﬁooﬂ35im@Aﬁ%ﬁGi’ﬁ@@céE@T@éﬁEﬁﬂ'AﬂmimATmﬁb%GTT TATGCCTGTC
7402 T@W@W@A@@@A@q@m@mm OGRACIICAGG 35 7451
PANPTES Ca%501 TCAGTACACC

-—:u()

M b WJ A

AG

C

GCA GGGAAGGTGC

AATGAGTAGS: @m&é&cﬁ‘ﬁﬁﬁ&d}@@&' @ccfcﬁ@*ﬂc%&@@d’@Tm%ATG AAGAGT CAGG
CAARAAGAAAIGT GNGRGETATG CGCCACCACG
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13351
13401
13451
13501
13551
13601
13651
13701
13751
13801
13851
13901
13951
14001
14051
14101
14151
14201
14251
14301
14351
14401
14451
14501
14551
14601
14651
14701
14751
14801
14851

ATGGGGTTTC
TGATCCGCCT
ACTGCACCTG
AAGTCCAAAG
TCATCCTGAG
GGTTATGTGC
CCCATTCCAA
AGCAAGTCTA
GAATAGCCCT
CAGCCCTATC
TTAGCAGCAG
AGGTCTTTGG
GAAATTTTTC
TCCAGCTCTT
TCATTCTGTC
CTGGTATAAT
GTCTATGAGT
AMACCTTAGTG
GTGGATAGGC
TTACCAATTC
ARGARAGAARNC
CTAAGCATCC
ATATTATCAT
CTGCAAAACA
AGGATCACCT
AGACCTCACC
TTAAGGCAAT
ACCCATTATG
CTCAGCACCT
CCATAACAAA
AAATTCTGGA

ACCGTGTTAG
GCCTTGGCCT
GCTAGCCCCA
TCTCATCTAR
GCCAAATTCC
TTTGAAAATA
AAGAGAMAAN
AAACCTCGCA
CTTTGGCTCA
CCCTTTGCCC
CCTAGCCTGC
TGGCAGTGAC
CCTATACTTG
GTCCCTTTICT
CCATCTCTGT
CCCATCAGTA
TGCACCTCTG
TCCTCCCCAG
TGAAAATTTT
TTTTCATATA
CAGGTTGTAC
AAGTTTATGT
TTTTGAGATG
CTAGRAGACA
TTCCTCCAGT
AGAATCACCT
ATAGGCTTTC
CAATTCCAAR
CATTTCTGGT
GTACGACAGT
GGTTGGAMAGT

CCTGGCTAAT
CCAGGCTGGT
CCCAAAGGGC
AAACTCTTAA
ATCAGGTATG
TCTCCACTTA
AAGTGATGGG
TAGGAAAGAR
GGGCARATTC
GTGCTCTGCC
TGGGTGGTGA
TGARACTAAG
BACCCTGCTG
AAGGATATTG
TTAGAATCCC
CCCCTTTAGT
TGTCTAATTT
ATCTCTTTAT
AACATGCTTT
CCAAAGCTTC
TCTCTTCTCT
CTTCAGCACT
CTTTTAAATT
GCTAGCCAAT
ATTCAACCAG
TTCCAATAAC
TTRATGTCTA
TCTAACATGC
GCCACTTCCA
GCCCAAATCT
CTGGGTAARC
CCAAGGTCAA

17

TTTTTATATT
CTTGAACTCC
TGGGATTACA
CCCATTTCAG
GGTGTGACTG
TGAACCTGTG
ACATGCATGG
GGAAAGAGTG
CATTAGATTT
CTTTGGGCCC
CCCTACCCTC
GAGGGGACAG
ATCTCTGAAT
CGTGTTCACA
AGAAGTCCAA
CARAGCTGGA
CTGCTTAAAT
CAMAAGGTTG
CTCATTTTTT
AAGTTCTAGT
CACATTTTAC
TTGCTTAGAA
ATCTTTTTGT
GATCTTTTAA
TTCTTTGCCA
ACATTCCTCT
TATTCCTACC
ACTTCAAACT
CATTTTTAGG
GCACTGGTTT
AACAGAATTT
GGCGTTGCTA

TTTAGTAGAA
TGACCTCAGG
GGCATGAGCT
CATCTACTCT
GAGGTGTTAC
AARCCAGACA
GATAGACTTT
ACAGGTCCCA
TAAGTTTCAA
ACTGGGGCGG
GAGTCACTGG
TGTTGCCTCC
CATCTTCCAG
GCCAAATAGC
CAGCCTTCCT
AGTGCCTCTG
GGCTGATTAA
TTCTAGCCAC
TTTTTGCAAT
TCCTTTTGGC
TATAAGCAGT
ATCTCTTCTG
TATTTATTTT
CTTCTAATTT
CTTTATAACA
TTTCCACCTG
AATAGTCTTT
TCAAGATTCT
TATTGATTAC
GCTAGGGCTG
TATTTTCTCA
GGTTTAGTTT



7651 GIGGCAATGA GAAGTATATT ATGTAAGGGA CTAGEGTGIG GGTCAGGCTA 40 7701
AGITTGAGGEG CAAATGCTTG AATGATCCCT TTAAAGGAAT GGEGTGGGAAG 7751 TGGGCGA

AGITTGCCGG GAGGGAGAGA TGCCTCGAAG TTCTTATCTC 7801 TGGECCACTGG CTT

CTGAGTGTCWGCABGINGT TC TAATGCCTAG 7851 GCAGCAACCT TTGCTGIGTectviShssdTd A
CACAAGGTTG GAAGCAGGEA 7901 GACCGGICAG GAAGCCTTTG GIGTAACCCA TGITATTGTA
ATATTCATTC 45 7951 ATTTACTCAA CAGATGITTA TTGIGCACCT ACTATGIGCT GAGGCCATGG

8001 CAGGCAGEDM WCW@W@MRMCMMMT 8051 TGATATCCTC

AAGGATGCTC &&T¢CT WWRWCTWWAC

T

CTGGAACCCT
CATGGCACAA

tfet&AG CACTTGCCTG

CCCTTCGICGC 188b1 CIWQA@A@ETMWW@@MTW GAGCTCCAGG
8301 CTTCATGACE WW@TWCWWW 8351 AGAATGIGAC

‘‘‘‘‘‘

e ALl Q{ﬁ

GCAACCCCCA

ERECTCGC TGGTGRATGG

GAAGACTGAG {3&aiT G@GUX&CA&B Q@tacddchecT E%TME?@@C?W GCACCCAGTG

TGGGCAGCAC 18551 AREEIHAGC bEAGEAEEERGE
8601 GAGGGZETY WW&PG@WWWW L

AARIEEED
pee

AGCHREGIBBSE GCCATTTGGA
AX] 8651 CAGIGIACAG

GG GGCATGCEATG

S T SGAGCTGTC

CCAGCTGATC 10@"0' GA@B@M&:TLET @A&I‘}M&%CQ @&&'AWT@BM@@@S‘PWAG 6316
8801CT. AGGT AGACL G@Ammtﬁmmrrw A‘&W@S’S 1TGATCACACT

ae
GGGT TCAAGT %BFQW@A@@@H&TM@ETW&%T@WT
GCATATGCCAC(EQ@GT @F@WNI’ TETARBATAT ?WTWGQGJ@FAWGAWTATA

TATT
GGG

CTTGGCCAAATIISheAGABAAS EEQE@G&&';@A&%%EE&E&T%&A@@#&ETMMGA
GCCCAGGCACCGACACLGAXTIOCACAGARUE AETT BRGASIE T 08T 3¢ AACBAGKTIGCT

CACCAé'BCT TCC%‘%?%T
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16401
16451
16501
16551
16601
16651
16701
16751
16801
16851
16901
16951
17001
17051
17101
17151
17201
17251
17301
17351
17401
17451
17501
17551
17601
17651
17701
17751
17801
17851
17901

ABA

FEXHTAR
CCCTGCCTET

ATTTTTTTCC
CTGACCCAGG
TATAATTTTA
TGTTTCTTTT
CTGATTTATT
TAATTCTTTT
TCTTGTCCTG
GTTCCAGTTT
GGCTTCTTAT
TTCTATTATA
CTGTCTTATA
TATTTATTAA
ATATTTTTAA
GGGAGGCTGA
TAGGCAARCAA
CTGGGCCAGG
GGAGGCCAAG
GGGCAACATG
TGTGGTGATA
GAATTCTTTG
ACTGCACTCC
AGAAAAGAAR
CTCAGAGACT
GTGAGCTATG
GCTGTCTCAA
CTCTTTTTGT
CTTTATGAGA
ATATTTTETT
CTGTATATGT
TTATGTATTT
TTAAAATTTC

2
GGTGTCTTAC
TTCAACAGTT
GTCATGAAGA
GCTTTTACAT
AAGGCATCAT
CTTCACTTCT
CTGTGTCTGA
CATCACTTTT
TGATCTGTTC
CATTTATTGC
AGTATTTAAA
CGTTTTCATT
TTTCCATTAT
GGCCAGGTGT
GGTGGGAGGA
AGTGAGACCC
CGTGGTGGCT
GCAGATGGAT
GTAARACCCC
GGTGCCTGTA
AACCCAGGAG
AGCCTGGATG
ATTAGCTGGG
GAGGCAGGAG
TTTGTGCCAC
AMAATATATA
TATTAACTTT
TACCTATTCT
AATAGTTCAC
TCATTAGACC
ATTTTTCTTT
TTGTTGTAAG

A
CATGGUCAGCC
AACGCTTTTG
TTTTTCTTCT
ATTTTTTTAA
CTATTGTGTT
GARATGRATT
GTTTTTCTAA
TACTGTCTTT
ATGGATATGT
TTAGCTTATT
GCTATATGTT
TGTGTTATTT
AATTCTTTCA
GGTGACTCAC
TTGCTTGAGG
CCTCTCTACA
CATCCCAGCA
CACCTGAGGT
ATCTCTACTA
ATCCCAGCTA
GAGGAGTTTG
ACAGAGCGAG
TGTAGTGGCA
GATCACCTGA
TGCACTCCAG
TTTTTTTAAR
TAACTGAATG
TTAAARATTTC
ATGTGGTTCA
AACTTGATAR
GTCTATTCAT
TGTGGCTGTT

18

GATTTCTGTT
CTCACAGACT
GTGTCCTAAG
ATGCTTTCTT
CTTTCCTTCT
AATTTGTTCT
TTGCTTTTTA
TTAGGTTTTA
TGCCCATTTT
TTTTGTGACA
AATTTCTATT
TTCCTCTAAG
GGTGATCATT
TCTATGGGTT
ATCTGTAATC
CCAGAAGTTT
GAATATTTTT
CCTGTAATAC
CAGGAGTTCG
AAATATARAAL
CTTGGGAGGC
CAGTGAGCCG
ACTCTGTCTC
GGTACCTGTG
GCCCAGGAGT
CCTGTGCAAC
TTTTCAAACT
TTTTGCAATC
TTAAGRATTG
ACCAATTTGT
CTGTGTTGTT
CAATTGCTGG
CACTTTCTAC

GCTGAAGCCA
AATATATCAG
CAATATTCGC
CTGGAAGTTC
TCTTGCCTTC
TGTATTCCTT
AARATATATA
TGTGGTTTTT
GAAGTATCAG
TGTTTCTTCT
CTTTCTTATT
TATTACTTAG
CACTTTCAGC
GTTTTAAMRA
ACAGCACTTA
GAGACCGGCC
TTAAAATTAG
CAGCACTTTG
AGACCAGCCT
ATTAGCCAGE
TGAGGCAGGA
AGATTGCACC
AAANADARRAR
GTCCCAGTGA
AGAGGCTGCA
AGAGCAARGAC
TCCTTTAGTT
AGARGARAATA
CTTTGTGTTA
TTAGTTAGTT
CTTTATTTAT
GTGAGATGTA
CTGTAGTTTG

i MAY 7006



9301TAGCAGGACA GTGAGATGATAGAAGCAGAAGCTCGGGAGG ATTCACCTGG 9351AGT TGGTGAG
GAGGGGAAAGCAGGAAGAGGAGGEGGACCCA

Tm

GCTAAGGGECCCTAC
GCCTCTGIGITT

GGGATTGAGCACTGT GTCAACACATGTAAT
:TCAGT ACGCCT CT TT

TCTCTGAGGACAAGI

CCGIGICCTC 9401 AGGACCCGTC

GTGAATATTT 9451CACTTCCTTC
TCCCCATTCT 159501 AGAGGT GAGE- T/US#2/36316

05 MAY 2006

GAACTTAATC 9551TCACAGCAGC

ACAGAGGAQGAQ 60 1LAGACT %ﬁ\g
g or.\

TGGCTTACAEBCIGT éﬁ@@@ﬁm&ﬁﬁﬂ&'@s CAECACEACBC2QOTEHT W
GATPGCT TG@@'CCAN@N@N@A@@WC G@FMM@AWAQWWT

A oy
TGA@CCA%%TWMB%@% MW@CQWW@C
CAAAT AACAACAGABTAAGATCIGHAGEET TEETFIACET CALEITA0] COAGEERACG

CCNCGT CATENECT FAIGRRFEINNERRRIREGUC NIGURRIGURAING TABETS EANIQRIKIORERY NINNNNNNNNN
sl PR
CAAGAT A TTCATGICTT

10231 TTATAGAT TAA@%@I&@FG@E&EM ASETACACASREIGARGAT @MGEEEE'T'E 3010251AGTTGGAATT
ATTTTATAWGA?@WFW@T@G G‘IMTFHGPGM'RAIMH?C@AW

CTATT
ATTTTCAA

AG'I’ZDTATTA[EEA %EMW@WAT&F@M@@%A&ME TCETRRGHCE
TCAGICT. Amwmmmmmmsmmrmm
CTGTCCAGT:

e e

e

TGTHCAT TASACAA L
AAAACCT COAGH CAGBRETTACT GOATATIC (TAGAISEAT @Clﬁmkéﬂ' TAAGSAAGA
CT ATAATC'IWTG@’FWTW‘P@QC GMWR@FCQWEH W’FFTG

GIGITTT
GTAPATA

CCET CErEREreeTATY

L ol

TCOAT

+Ad @hdtabbial

AGT GCAGT GEEAT G&&"EE@@@&EI’ ME&D@AA@@E@EA@@EC&@@M&F@E%E&'@%
AGAGAT TATECTECCF CATCCHACAEACHIAC GICFCEIASFT AGTGGCGCGA AGTCGAAGAG

10951 CAGG
45145001 GX
11051TCTC-‘G@63£C@E
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19751
19801
198531
15901
19851
20001
20051
20101
20151
20201
20251
20301
20351
20401
20451
20501
20551
20601
20651
20701
20751
20801
20851
20901
20951

CTGTGCTCAG
TCCCCAAAGC
TGGGACCAGC
GGGGAGCTCC
TGTTCATTAT
ACTTTATATG
ACAATGTTTA
TCCCAGCACT
TTGAGACCAC
AAAMATTAGC
AGGCTGAGGC
GCCAAGATCA
GAAAAMAATT
ATTTTCTATA
AGAAAADAAA
GGTGAGGAGG
AACTTGTGAG
CTTGATACCG
CATAGATGTG
GGGAGGATAA
TGCTGCCCGG
AGAAGAGGGA
GAAGAAGAGA
AGAAGGGAAG
GGAGGAAGCA

COMDL

TGCTCAGTGG
AGAGGGCAGC
AACAGCGAGG
AGCCAGCACC
TTTCAGTTGA
CTTATTCCTA
AARACCAATTC
TTGGGAGGCC
CCTGGCCAAC
CAGGCTTGGT
AGGAGALTCG
CGCCCCTGCA
AATAAACAAR
CACTGTAGAA
ATGTCCCATG
GCACTTTTITT
GTTCATTTCC
CTAGTAACCA
AACTGGATCT
ATGCCCAGAC
GCTTCTCACA
CAGACTGATT
TGATTCGTGT
GACAGATGGG
ATGGAAAAAT

s

SEE et

TTCTGTTCTC
TCCCTGGGCC
GACCATGTCT
AGCRATCTCA
GCACCATTTT
TTTTTTTATG
TGGGCCAGGC
AAGGCAGGTG
ATGGCAABAAC
GGCAGGCACC
CTTGARCCCA
CTCCAGCCTG
GAAAAMAARA
ATTTGTGGGG
CTTACTGGCA
TTTTTCAGTC
ATCAACCTGA
GTGGACTTGA
TTCTGACCTC
AGTGTCCTCA
GTGTTCAAGG
GCAGGGCAGC
GGAAAGAAGC
TAAGARGAAA
GGGAAGGAAG

19

CTGACCATCT
AGGCCCTTTG
GGTAGCCTGT
CGTGCACCCT
GGTCATGGAC
TTCAGCTTCT
GTGGTGGCTC
GATCACCTGA
CCCGTCTTTA
TGTAATCCCA
GGAGGCGGAG
GGCGACAGAG
CAAATTCTGT
TGTGGGGGGG
GAARATCATGT
TATTTTTAAT
GACTCACAGA
TACCGCTAGT
GGGCAGGGCC
GAGAGCTGAG
ACAAAATAAG
AGGAAGAGAT
TGGCTCGGTG
GGGAGGATGG
GAGGTTGGAT

et

EE(HHCTEENREA A AT CASRIGRTEG

GTCTCCCACT
AGATGGGGTG
CAGGGAGTTA
CTGCTAACAA
TACACAAGGC
CTCCTTAAAL
ACGCCTGTAA
GGTCAGGAGT
CTAAAAATAC
GCTACTCGGG
GTTGCAGTGA
CGTCTCAARA
TTGCAAAAGT
TAAAGATGAT
ATTGACATTG
CTTCACAGCA
AGCTAAGAAA
AACCGGTGGA
GGGTAACAAG
AGCTGTAACT
GCTTTARGAG
GGTAGAGAAG
GATGGATAAA
AGGGGATGGA
GCGAAGGATAG



11101 GCACCCAGCCTACATGTACATAATTTTTAAGATAAAATGC CTAATGAGIT
11151ATACGGGTGCTTCCCATCTAAATTTAGTITCCTTAGGATTT TTACCTGACT
11201 TCTATGGTACATCTATATTTTCTTTCTTTCACACTGAGAA TCCTGITTCT
5011251 CAAG@MAGIEISACATGATAGAACTAGAATGACCCATAAT TACTCATTTT pegaked Ishad CCCA
AAACATACATACTTGCCTCTTAATAGITTC TTGCTCTTTT
11351 CGCCCAAAGCGT TTGTGATGGT CAATATTAGGTGTCAACT TAATTGGGTT

11401 GAAGGATGOCT AGAT ST SSEEANMAGIT T ASFE TG CKIacAhEEC HEEAAceaa
11451 GGGT GT TGGCAGBEBAGACT GASATTIIGAGIBALPCELAECCBTAA THAGKYR TACA

EREEITe GReAcRag L 551 TACCTCEAM

5511501GACT
GCA
11601 TCCA

&3

¥y {‘W
1 Aah A

dddet Térhatdetal ldobdta

CTCTACTAAR

BATACAARRA
GGGA

11651 CCCT T GANTAT CACALHIGEEGEIGERTACEGEIUERITCAGAGECOLRGGATTIMETGAG
11701AGTTAGH %TWWW@FWWA%‘FWSGE 1751TGCACTTTCA

GCTT
TTT

GGT
CCCAG

05 MAY 2006

55 MAY 2006

PCT/ US02/ 3631%511 IHbankiatd GI%'IE&CGT @ﬂiﬁé&ﬁé ékﬂ:'ﬁi@@[ TG%AMAACT CCC TTTCATATAT
11901 ACGTATAACC TATTRGCH CECTERICBTSTCEAHGAATCEATAGC TAATARGAGG 11951

TEEACAME2E0] TATTGCTCPLT

GITGIT.
TCAT

T

ATTTTTATTT 3,
TTTGATTTTC TT@'ETTGX@@@CC]&R MCM@AE@WG'I@TT@&&'@@T @CAATTAT T TTTCTGTGIT
JTTGT 232020 1A@WWM®FRWFAWTWT TGTGAGGCAT

1225']6.2 Oaara
TGGTGAGECC

T FI9¢ET WMTWAWCTW
GAG IT.

FTORRACTCFAesTRy
’gbe@é% :

$ At

ACT ATTCTCTTGT

TG.

TG GITCCAAGEC

10 12301
1 TTCTTTCAAA

TGCCTTTTAT €3: ﬁEUﬁK@AﬁIMﬁE&ﬁMﬁmTAﬁWT mmamm AG GITTCACTCT
TGAGITTTTA wm&mm &'EHPB'EETTIIG'IWFMC TIRGRIRCATCT TATTTGIAAT

CTTTGRCTTG

TGTAGCTAAG

25

ERRGCH

G CTGACATGIT
AAAT TCCAATTTTC

12601 TTTTAAS 5&%&%&«%‘5@‘5‘5&@%@' WME@:TE&T&EAQ&MA %Aﬁliﬁi'm 12651

CATTTT
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22451
225301
22551
22601
22651
22701
22751
22801
22851
22901
22951
23001
23051
23101
23151
23201
23251
23301
23351
23401
23451
23501
23551
23601
23651
23701
23751
23801
23851
23901
23951
24001

CCAAGGTAGG
ATGATTGTTC
TAARAGAAAGA
GGGTGGATGA
AGGCAGGGAA
GAGAGACAAG
GGATGTATGG
ARARGGTGAG
AAARTATTGG
AGGAAGGARG
TARGAAGGCA
ACAATAATTG
AGACACAAAG
AATTTCTCCT
TGCCTTTACA
CACTTTCTTT
CTGBRAGGTCA
CTTCCTGARG
TGTAAGTAAT
ACAGGGCAAA
AGGGARAGGCT
GTGTATTTAG
CATCTTCAAG
AGGAATGTGG
TTAGAGAARA
CCTGTTAGTA
ACGTGTAATT
AAMAGCTTAGC
AATGATGAAT
AGGCACGGCC
GAGAGAARAT
TTTGGGAGGT

AGGATGACTT
CATTGAATTC
AARAATTTAA
GATGGGTGGG
GGAAGGGCTG
AAGGAAGGAT
GAAGAATGGA
AAGTATAAAT
TTAGARRGGA
GATGGATGGA
GACAGGARGG
CTGAATGGGT
ATATTTAAAR
GATTCTTCAG
CTCCCTCCAC
TGCTAGTTTG
GGATACAAGG
CTTGATACCT
GACATCATGA
GGTGACTAGT
GCATGGAAGA
TTTTCTCTGG
CCACTGGGCA
AAGTTGRAGA
GCTARATCCC
GACGCACTAR
GRAAACTTGA
AGAATTGTGT
TTGAATGCTT
TGGTTTCTTC
GAGGGAAGAA
TCTCAACCTA

GAGCCCAGGAR
CAGCCTCGGT
CCATCACAGA
TAGATAGTAT
GAGCGAAGGA
GTGTAGARAAG
TGAGTAGGTT
GAATAATAAG
TGATTGAGAA
TGGATGGATG
CTCTCTGGCT
AGGAATAAGA
TGTTTTCATT
CCCCACATCC
ACTTTTTCTG
CATATTTCAT
AGGCCTCATC
AGTCAGTACC
AGAAGCCACA
GTGGTCAGAG
AGTGGCATTT
CTGCCATATT
AGGCTAGARG
CTCAGAGTGC
CTCCAAGAAT
CACTCAAGGC
GAAAGGAAGA
CCTGCAGTCA
ATCCGAGAAG
CTGCCTCTTA
CTTAAACAGA
TGCAAMANAC

20

GGTCAAGGCT
GACAGAGCAR
AGGCAGAAGA
AGAAGARARLG
GAAGCAAGGA
GTGGAAGAGA
AGAAGGCTCA
AAAGGAGGCA
GARAGGGTGG
GATGGGAAGG
AGRAAGAATGG
CATTAGAAGA
AATTTTTTGC
CAAGCCAGGG
CTCTCATATG
TTACCCCAAA
TCCGCATTCC
CAGTGGATGT
TGTTTACCTT
ATCCCTGCTG
TAGTTAGAAC
CCTTGTCACA
GCCCTCAACA
AGAARGAAMC
ACCTCAATCA
ACTGCTTCAC
AACTTGTTCT
TATGGGACAC
GTTTCCAAAT
TAGTAARATG
ARGGRACCAG
LATARAATTA

G TAITNCARTTIGABAT GASICETIC TCASKALRIGT GAGSAGCTADGIGGGAGG

GCAGTGAGCC
CACCCTGTCT
AMAGGCAGAT
CGGGACATCC
AGGAAGGAAG
AAMGAAGAAT
CTGGCTAGAT
TAGGAAGARA
TTGGGARGGA
ARAGGAAGGA
CAGACARACC
ATARAGGGAA
CTCCTCCCTG
TGATCCTTCC
TGGCCETGGET
CTTTCAGCTC
CCTCAGCTCC
TTCCTAAACA
GACCACAAAC
GCTGGGAATC
TTGAARGGTG
TTGCCCTCTC
GACTATCGGT
AAGTAGCATT
TCGTGARGAG
AAGGTAAGGA
GTACTGGCAG
AGAGCTTGTA
AARATGTGGA
CAAGAGGAGA
GACTTGATGA
AGAGATTGTA



12701 TACCCACCAC CACAATCAAG ATGTAAGACG TTCTCTATCA CCCCAGAAAG 12751

TTCCCTCATC CACTTTGCAT TCAGGCCTCC AGATCTAGGEC AACCACAGAT 20 12801 CT
ACACTGIGGA TTAAACTTTG CCTGITCCAG AATTTCATAT 12851 AAATG . ATGT GTAT.

AT AR

TACCCTTTRG VFGIETIECCTC CTTTCCCTCA  GCATAATGIT TCTGAAATTC ACTDASIRBEE6
TTACATGTAT CAGTAGITAA 12951 TTCCTTTTTA TTGCTGAGTA GTAATGCCAT TGIATGACTA

TGTATGACAT

13051
AAAATTTGT

ol

3001 T'
ATFL

G,
de

FGTTAATCC ATTTTCCCGT CAGTGGATAT TTGEEHTGCT TCCAGITCTG 25

A: 1Gk3
CTCTTTTTTT24201 IGGGCEEGEG&A%MEQ&EN@E@'AET&KEEQEET@H@umﬁﬁ%&ﬁﬂAdbﬁﬁbe&A(Ifr GGAGT GCAAT
GGTGTGATCR W@Wﬁ; GC&%QCW@A@@TTC TCCTGCCTCA

GCCTCCTGA
TTTAGTA

67

AAT TTTTTATATT

CC TGACCTCAGG

b SEETpVIENee e e ate cln
13401 T@IM%&MTWTEMMMW 13451
ACTISCACCT G4 0T ABCCERATA ANTEEIIAACROBATAIT GAGCCARGT ABTOTAGIB501 AAGTCCAAAG
Td@TdM4WCA@%$WG@T@P@@FGGWM@e%IWWGAG GOCAAATTCC
TCTCCACTTA;?
ACATGCATGE,

ACATIGT OOC 17487 G rACRAR G A phAd CREEE

TA AAGTGATGGEG
GAA GGAAAGAGTG

ECEGEREKHMNSAII I TAAGTTTCA. A

13751 GkkT%@EEETG@WE¢T@IEQ¥¥43N3$P@W@GBTCWTN@EEEE@ NE$@@@@€GG 40 13801

CAGCCCTAT
CCTAGCCT

C

8851 TTAGCAGCAG
"TGG TGGCAGTGAC

AACELCTGCTG Q%CT whERTedc AddetddiCAG wiﬁﬂ&&e@ﬁ&éﬁﬁﬂﬂ&ﬁ@l@iﬁ@rTG AAGGATATTG
CGT GT TCACA SBECAAATHCC-AC] ARQAGALEE AGETIGTACGTCRGRFTIGT TACEAGRTCCC AGAAGTICC. AA

CAGCCTTCCT2%481 1 A0 TCTeATIACTERCTOCATTS

S kot

GICJATGAGI 5

14101 CT

ICHEIT TERXTETTCIAEPTEIIGRSCTGGA AGTGCCTCTG

AA 14151

m&&ml AACCTTAGTG

TCCTCCCCAG@AACARGEICEGCCTOATAGAETA GECTIGATCAARATGCRARB] cEaTARATAGCC TGAAAATTTT
CI)RAA(X:TTC?54ﬁ&?FFGﬁ?ﬂE*NWKXEFF¢WW¥¥ZQEGGQﬁ¢QGm.A¢Q3Q8E9QSTT¥TKFT$4¥9KTAJ7\ TCTCTTCTCT

CPLCATTTTAL,

ATCRETTCTG 25484 @ cdah
14451 ATATTS%'SFCA'EGE@&‘EE@@G&F@A@IA@GM’EG@A’EMAEMM MEGTMETT

35

40

45

50

55

60

25601
25651
25701
25751
25801
25851
25501
25951
26001
26051
26101
26151
26201
26251
26301
26351
26401
26451
26501
26551
26601
26651
26701
26751
26801
26851
26901
26951
27001
27051

s

GTGCTCTGCC
GCGETGGCAGT
GTCCCCTCTA
AGAAGTGGCC
TGAATAGATT
GTTAAMAAAGT
TTGCGGGGECC
TGGTGAAAGT
GGCGGGCGCC
CATGAATCCG
CTCCAGCCTG
NINNINNNNNNN
AAGARAAGAA
ACCCTCTCTT
CCCTCACCAG
CATGAGCCAA
TCTGTAATAA
GGTTATCCTG
ARACTTTCTC
AGAGATTTGA
ATGGAGTGGT
CTCCCACTAA
AAGAACTAAG
CCCATCGGTT
CCTGGACTTC
TAAGGCACTG
CCAGATGGGC
GGATGGGATG
ACCTCTCCTC
ATATCTCCCT

CTAATCCCCA
AGGAATCTTA
AARCTCCTGT
CTGTTAARAG
AAGGTCAGTC
GAGTTCTGGC
AAGACTTGAA
CTGTCTCTAC
TGTAATCCCA
GGAGGCAGAG
GGTGATAGAG
NNNNNNNNNN
AAGAMAAMAGTG
GCCCTTCCAC
ATGCCAGTGC
ATACACTTCT
CAACACAAAN
GATAATCCAG
CAGATGGAGG
AGCATAAACA
AACGTGATGA
CAATCGGCCA
TTTTGCTGAC
CCAGATGTGA
TGACCTAGAG
TGTGTGTGGT
AGGATCTGCC
GCATGAGAGA
TCTAAGCCTC
CCCAGGGTCA

GAAGCTAAGA
ATTAACGTTA
TGACATTTAA
GTGATTTAGT
TTGCGGGAGT
CAGGGGCAGT
GTCAGTTGTT
TAARAAATAC
GCTGCTCAGG
GTTGCAGTGA
CAAGACTCTG
INNNNNNNNNN
AGTTCTGCCC
CTGCCACCAT
CATGCTCTTG
GTTCATTATA
TAGACTGAGA
ATGGGCCCAA
CAGAAGAGAA
GGACTCCATG
AAAATGTGGG
GGAAACAGGG
AACCCAAGGG
CACCCAGAGC
AACTGTGAGA
AATTTGTTAT
AGGCCAGTGA
AGGCAGGTCA
AGTTTTCCTC
GTGCAAGGCT

21

-

CT TTGCTTAGAA
TTGT TATTTATTTT

ATATGTTAGA
TAGACTGTTA
TCATCATTGT
CCTTAAGAMC
GTGTTTATCA
GGCTTATGCC
TGAGACCAGC
AAAAAGTGTC
AGGCCGAAGC
GCTGAGATCG
TCTCAARMAA
NNNNNNNNNN
TCTCTTGCTG
GGGATGACAC
GACTTCCAAG
AATTACCCAG
CATAGATCTT
TCTAATCCCA
GTGGCAGAAG
GTGCCGTTTC
TGCCTTCCGG
ACCACAGCCC
GGCTTGGAAG
GAAGGAACCA
TAATAAGTTT
GACAGCAAMTA
CATGTGGAGG
GCAATGAGCT
TCTATGAAAT
GAAATAACAG

TGTCAGTATT
TGGTTTGAAT
GATTGCATTA
GCTGCCCCCG
AGBATGGATT
ACTCRGCACT
CTGGCCAACA
CGGGAGTGGET
AGGAGGATCG
CCCCGTTGCA
ANNNNNNNNN
NAAAGAAAGA
GCTTACTCTIC
AGCACAARNGG
TCTCCAGAAA
CCTGTGATAT
CAAATAGTGA
TGAGCCTTTA
GGGAAGTCAG
TGGTTTGACG
AGCTGAGAGG
TACAGCCACA
TGTCTTCTCC
GCTGAGCCCA
GTATCATTIT
GRAAATGAAT
GCACCCAGGC
TGCCCAGGTC
GAGAGTAGTG
ATTATAAGGT



14501 CTGCAAA. ACA CTAGAAGACA ATTCAACCAG TTCTTTGCOCA CTTTATAACA 55 14551
AGGATCACCT TTCCTCCAGT TTCCAATAAC ACATTCCTCT TTTCCACCTG 14601 AGACCTC§
AGAATCACCT TTAATOTCTA TATTCCTACC AATAGTCTTT 14651 TTAAGGCAAT ATAGGATTHAY 2006
TCTAACATGWAAGTTMANACT TCAAGATTCT 14701 ACCCATTATG CAATTCCAAAGAGTECCA
CATTTTTAGG TATTGATTAC 14751 CTCAGCACCT CATTTCTGGT GCOCAAATCT GCACTGGITT
GCTAGGGCTG 60 14801 CCATAACAAA GTACGACAGT CTGGGTAAAC AACAGALATTT TATTTTCTCA
14851 AAATHITGEA COETCHEGAAShRAACGTRCAM GECGTAGEEATHETICRAGIET 17 0 5 MAY 2006
VIO 03/ 040345RET/ BBOEYAIEE] S-TEADIIC TECFEIAEE CCREICTECTICTISEPAGCAGA

TGGCTGCCTT%EE%%@@&% _ T i FEARS] PfﬁgG
ACTCRGGTAT Tbrk R Y an e
GGGCCCCA&GEEATT%@IJGAEM&@% MCE@TEMJ k@@EﬁT bd AAAICASEC

TTATCTCAAAAGCACAATAGE 63T OdnaCAGEECATGr X@CH GETCAMCGARXIGRAT
TTGGGGGAACTAAT TCCTEC TESAS QWFR@%GWW G'F "F‘?\A&’FFG@’ICT

BTl s

ACAAAAAATTEE@AAAMJTG%@OAI\Gmé@m&A@@&G
CTGCCAT CT CAGEAGGTRGASCTONS BB P OCCABAACCTOT TR G T OCOGRCATT

TAGAGTGCA z
GAOTGAGACT v
AGAAAGAGA

TCTAGGGT TAAGAST T ASRACTEB&S ¢@€i§ﬂ'@!%'l’ MA&'@&M G‘E@'@Bﬂ‘ﬁ'ﬁﬁ’ﬁ@&mi‘

GAACTGTCGAGEREI T TEEACCTAAG, B ANGFEACTCTCHRCEAFFETAICC A TFCIIGACIIA
A ACAT FTCTARET: ; oy
ATAAGTCTTTTldeAT TERARC AL

A AR
TTATGGCT TT%‘E’ETA@QA@‘G&B@B 15@655’%&T@%C&'ﬁ&éﬂ' %E@:TEW&'TT

J GT GCT T#¥E T CGCEATCCRE B AFITAART AT ATICLGY GARGTT CCAT FATIIGART T

ATAT

T

4|v—a

St nes % b

GTI' GGCTGECCTsk § CAGTAAATERRD A A NG Hch T

WA

Ml GAATGETATC

TTTTTTTGCGAABAGNAASRTCEABE) CHRERTTANNA TTECTGNTAAGATCO TRET ATATICATIC

TR LA

GTGPATAGA
CTAACCTCT

GTAAAAT GAGAYg
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TPATACCT

ChRldrgo

I AEaGeaca

28751
28801
28851
28501
28951
29001
29051
29101
29151
29201
29251
29301
29351
29401
29451
29501
29551
29601
29651
29701
29751
29801
29851
259901
29951
30001
30051
30101

GGGACCTTAA
TTGAACCATG
AGTCTTGGGA
TAGAAAGTTC
CCAGCCTGGG
AATTACCCAG
GCTGAGGTAG
TGTGATCACA
CCCTACAAAR
TGCCAACCCC
CTGCCACTCT
CATGGCCAGC
CTGCCTCAGT
AGTTCTCTAA
GTGGTGCAGA
CAGTGGTTAA
CACTCATTGT
TGCACAGTCT
GTATGTGAAG
TTTCTCTCAT
GTGCTGCCAT
GATCTGGAAG
CACGGGECCCT
TTGAGAGTAR
CAAGATGGTC
TCCACCATTA
CCCTGGAGGG
CTGCTAAGGA

CCCCAAGATG
TGGGGTGCAC
GCTATCCCTA
AGTGCTTCCT
AGGCRAGGAG
CAACAGCAAG
GTATGGTGGT
GAGGATCGCT
CCACTGCACT
ARACAAARRAR
ACTCTGTCCT
CTGCTTCTTT
CAGTCCAGAT
GCCAGAACCA
GCCCACCTGC
AGGAGAAACT
GAACATGAGC
GTGTCTTTGG
GCAGGATGGG
CACTCGGCAC
TGTTATTTTT
CGCTTCTGAT
ACCCTCATGG
GGTATAGCAA
GGGAGTGGGS
CAGACTCTTG
GTAATGCATT
AGCAGTGCCT
TGTGTCAGCT

U5 TP I RCBCEA CTARAT

o0 LA T

GARAAGCCTGA
GCCAGGGCGA
CCTCTAGACT
CAARTGCTTAA
GGAGGATCAC
ACCTTGCCTA
GTGGATCTGT
TGAGCCCAGG
TTGGCCTGGG
AAADAACARAD,
GGCTGTGETGA
TCCAAACRGA
CACTCTCCAG
TCTACACGTT
TTCTTGCTGG
TTCCCTCTGG
CTAGRAGATAG
GCAGCTTACA
TTTATTCTTG
AGGTGCAGTT
CCTTCCTTAG
ACTGCTGTTA
GGRACCCCTG
ATCTGGGGGET
CTGGAGCTAT
GACCAAARCA
CATTTAGTCC
TAAGTTCCTT
GCTGAGAGCA

2

AGAATCTGCT
CCCCAAGTGG
CAGCTGAAAA
ACTTTAATGC
TTGAGGCTGG
TACARMAAAT
AGTCCCTAGT
AGTTTGAGGC
TGACAGAACC
AAAADACACC
AACCAGTCCC
CCCTATTTCC
CCAGCTGCCA
CAGTGTCCCG
AGGTCCCAGG
GCCTTGGGAG
ACTCGCCTGG
TAATGCCCCG
TGAGGATTAA
GTAGACAAGA
ARGCCAACTG
GTAATTGCCG
GTTTCAGCGG
GTGCGGCAGG
GAGTTGTTCA
TCTATCTTTG
TGAATAARAAT
TGAGATARAT
GAGCCCCTGG

CCTTGARAGTA
TAGGCTGCTT
GAACTCAGGT
AGGAARMAGAR
GAGTTCGAGA
AATTTTAMLRA
TACTTGGAGA
TGCAGTGAGC
ARACCCTATC
CTACCATGTC
CACAGCAGCT
AGTCACTCCC
GCGAACACCA
AARTACAGCA
TGGGTATCAA
CTTCGTGACA
ATTAAAACCA
AACCTTGGTT
ATAGGGTCAT
GCCATTGTTG
GGCTTTCCTG
CAGGGGGTGT
GCAARGATGC
TGCGGAGGGG
GATAGAATAT
TGTCTGAATT
GGCAMACAGG
AACTTCACCT
CCTTGGACCT



16151TGGGCCCTAA TCTAATAGEA CTGGTGICTT TATAAGAAGAGGAAGACACC 16201 AAGAGCGCAT
GCACACAGAA GAACGECCTT GIGAGGACACAGCAAGATGA 16251CGGECCATCTG CAA AY 2006
AGAGAGECCT CAGTAGAAACCAAACCTGCT 16301GATCCCTTGA TCTTGGACTT CCAGCCT
GATTTCT®O GOREMAGCCA 3016351CCCTGCCTGT GGTGTCTTAC CATGGCRETES12/36316
CTCACAGACTAATATATCAG 16401ATTTTTTTCC TTCAACAGIT AACCCTTTTG

GIGTCCTAAGCAATATTCGEC 1 gégl% 1CTGACCCAGG GT CATGAAGA TTTTTCT TCT

ATCCTTTCT
CTTTCCTT

Sudey
AATTTGTTCRU6TAT AAdotAcesh 1dehGHGEEA ER]

ﬂ

)

—f a1
.'

e
E@G‘E;KA&EI' E&&@I&ﬁﬁ KARAIIDAAT T

TTGATTTTTAAANATAIATATTLS GBI TANTTCEETACCCHET GTOTCGHA AGTAITTIACHAR

TTAGGT TTTAPEFGGTICRTICCEs WW@TWWWT?A@F
LSRG g fhan b
TTTTGTGACAS C cOTTCerarT ﬁ I:J.I'-

AATIOT CTAT Ti0Ed 1T CHikAdc40 I6SbACETET ACTERACAGEATIETANA GBTFAIGAGGT T

TTCCTCTAAGPATT AGTRCAT GE6 ST CTAGFET WW ?WWA‘FGF@TNWFTCF

GGTGATCAT T
TCTATGGGTT

ATCAGT AAT GAGHCCAETEEAGET

CCAGAAGT T TBAGACCRIBGEA 'S 1GCTOACRABECAAGAATAIGTGRGACTE TTTTIGFACA

e B

%WMGETWI&GG

GAATATTTT P ANAATIIAESATS 1 A CRTASTEICCREET CCECATSCEPACATCEIEER

CCTGTAATA
CAGRAGTT

cb

AAATATAAASATTAGCOACETE JOTAGIET GATArGETGCATBTEC A TACEAGEETA
CTTGCGAGCCIEACCERSCACG [ 1FTSACGART TEFAAETEN\CETCACK G ”FTG

Pt o e e

GGTACCT GI Q3 CCCAcaRCRc e mm@ﬁﬁcm

GO0CAGGACTAEN O 7 S AOTACE TRTS AT TCEEIAOAT CLNCTCAS
R e Gt
TTTIEAAA ddehdd lr'r@fc id

TTTTCCAAT CAGHAGARAERACCET 7@&]363'&5%%@966’56@’5%’5 EH'GPITMAA@EEE
TTAAGATTTGETTT GFGHTACCER WPAWWWF%%M@WAAWP@A

Sl e e SR

CAAT TCCT Gz AGEFfatAcchA AL EAMAAA IcEECr chTeal -EMG-EW
CACTTTCTAGEYST AGTTIGEGCTC
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32001
32051
32101
32151
3z201
32251
32301
32351
32401
32451
32501
32551
32601
32651
32701
32751
32801
32851
32901
32951
33001
33051
33101
33151

GGTGGACACA
CCATTGTCCC
ATGAAACAGG
AAGGGGCCCT
ATGCCTTTCC
TGATTCATGG
GGTTTTGGAT
AGTCATGGCA
CAGCTCTGCT
TCTGCCTCGG
TAGGGGATCT
CTCTACGTGG
CCCTGGGCAT
CTTACCATTC
CACTGCCTCC
AAGGGGACCC
CCAGGGGAGG
TAGGACAGTA
TGGATGGCAC
ATTCTCCCTT
ATCCTTACCT
AATATAGATG
TGGTGGAGTA
ACTAACATTT

CCTCCTGTGA
GGGTGGGCTG
TAGGGTGACA
TGAGGTCAGG
CTGGAACTTG
CAGCAGELCAC
GTCCCCTAGT
GGGAAGGGAA
CTGTACGGTT
CTTCACTGGT
CTTCCTCATC
CAGATGTGTG
TGGCCGGTAG
CTCCCACCTG
AGCTTGTCTC
CAGTCAGGAG
TGGTCTCTCC
AACCARCTGC
ACATGGCAGG
GTTAGACTCT
CCAGTTATGA
GGGGGTGCTG
AGCGTAGCTG
TCTGAACAAC
CTGGATTTGT

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

23

TTAGGCTGAG
TTGGTGEGGT
AAAMATTATC
CATCAAGGGC
AGGCACACCT
CATCCCAGGG
TARAAATCCA
CCTCARATCC
ACAGACCGGG
TGGGGAAGAC
CCTGGGTETG
CCTGCTGTGT
CTATCCAGGC
ACCCAGAGTG
TACCTCCTTC
CAGAAGCCAG
AGCAATGGGA
AGGGACCCAG
CTGGGCCTGT
TTGTGGTCCT
CCTTCTAGAT
AGTTAACCTA
CGTAGGACCG
TGGCCATTCA
TCTTCAARGC

CTATAAGAGG
GTCATCACCC
CCCGGACARAC
GGACACCACC
GCTATACCTC
CTCAGCCTCC
GTTGGCTGAG
TGGTCTTTGG
GTTCAAATCC
ATCTTCCTTC
GTGAGGGTTC
CCTGGGTGCT
TCCAGGAGAC
ACTGAGAGCA
CTTCTACCCT
AGCCCCACCC
ACCCTGCTTC
TTTGTTGGAG
AATCCCAGTT
TAGAAGTCCC
TCAGGTGACT
CACCCACCTG
AAGTGTTTTG
ACCTGCCAGG
CATTGAACCC



18 WO 03/040345 0 5 MAY 2006 PCT/ US02/ 36316 17951 TCTGITTGCT TTATAGAGGG
TGAAGITGIT TAGTAGGCAC ACATAAG TA 18001 GAATTTTTCT GICTTCCTGG TGAAT AT
CATTTATCAT TATCTAATGT 18051 TCTTTTCATC TTTAGTATTG CTTTGGACTT GGAAGT AY 2006
ATTTTGTCTGyv ol MRd3STGTTAATAT AACTACACTG GITCCTTTGG TGTGAATA ¥ET/{§§§{&(&T AT 5
18151 AACATTTTCC ATGAAGAAAC AAAACAGAGG AATTGGITCT TTCTCAAAA

CTGATCTTTG TGICAGCCCC CATCTCAGCC TTCTCCATTC ATCCTTGGIC 18251 ACTCCCCAAA
CCCAGGAGCA ABSET TEATRc eI e ARGACATTEETA Acd@RBilocCATRRARELC GTTAGCAAGT
TCTATTAGIT CGEATT ALIACTEEhEChbaddd Ta LEBEATcEAN ATTSAAITICCAGESEITT CTCACTGICT
CCACCATCAT G2F @'C‘FWCQ@AIWITWWWCW WWTTW%TFGAC CAGAGTGATC
TTGT A@AAAC FET 1 CACTTTGGCGA
18501 RSN [ 18551
GACETGGTGA AACELTGIAahobehACIAMAMA CE AGAARAETA CbkACEMCE Teat Bl GTTATGCTGG
CCTGTAATCC CATET AGTCGETEGAGECHGAGCECATRAGANT CTECAL8EHE] GERACIAGAACC CAGGAGECGEGE

AGGTTECAGT GACECARESRFCERTCRRGACIEICA | ANTEADORSIRIATTCERIOARIAG. AACAAGACTC
CATCT CORATTA GGCTTAGTCC
ATTTGTACTG 1o Eﬁ}g ] TT GCTATTAATA
18851 AATA. ATHGCAATAAIAAAICHATALOAIEE A BACTCAAG: AGITCEARAG 20 18901

aCT GT TGACCGRCARTIISY GEGRTOT TCATFCCRYC CESTARTICOICIASYS] | GCCTCTCTCL
TTCCAAGATG T ACTGTGTCCT
CACGTGGCAG A TTGGAGTCAT

e A
GGACCTGCAT @FW@W@M%&IMAWMCWM@ET GGCATGCAGC
AGGT GGCCCA 23103 1OEEATCRAAAACCIBRE PARTORALAAACAGATRTAGTRACPCETCCCTAG TACTAGGAAT

19202%GeA ATReRT T I P A AT TORCACIA T GRBIAReT 19251
arigee T e
TCCCACTCCC Ad: rGraatdrs & oissl TCTTATCCTG

TCT CAGCCAG T&S@T GOCTECRET GEACAK 30cAradat W@CIAMAG’B:WCCAG CCAAACAGAG |
GGAAGBATGA TWWGEQMAWWTWSWG&CCA
AGCTCTCCTE: 319501 TCTCCTCOCC CAGCTCTCCC ACCCGTAGAC GGTGGROGCGA AGTGGAAGAG

Table 5 presents a correlation between the genomic sequence shown in Table 4 and

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

30

Table 5
Region in Genomic Sequence Aitribute Length Corresponding Region in
Sequence c¢DNA 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 Iniron #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 -

24



19551 TGTGCGGGAA CCAAGGAGCT GCTATGITCT ATGATGTGCC TGAAGAAACA 19601
GGACCTGTAC AACAAGTTCA AGGGACGCGT GCGGACGGTT TCTCCCAGCT 35 19651 m
CTGGGTGGAG TCCGAATACC TGGATTACCT TTTTGAAGGT 19701 AGGTCTGIGG GT %ﬂa
GAGT GGAMO MIFEHECATCC CATCGGGGAG 19751 CTGTGCTCAG TGCTCREFGISMHEHGTTCTC
CTGACCATCT GTCTCCCACT 19801 TCCCCAAAGC AGAGGGCAGC TCCCTGGGECC AGGCCCTTTG
AGATGGGGTIG 19851 TGGGACCAGC AACAGCGAGG GACCATGTCT GGTAGCCTGI CAGGGAGTTA 40

19901
TG'I'TCA'CI';'CI'-:1

BEZHSCAIRCC(
TTITCAGITGA

AGCACEXMBSAATCT(
CCACCATTTT GGICL

TCCGAC T

A CGBECA

CT CTGETAACAA 1
20001

D951

CTTATT
TGGGECCA

TA PHEPTPATG

- GFCSTFECCTA A
=y T

3 TTCA(.IEPTF@T CTCC

' TTAABA 20051 ACAATGTTTA A

n1 T("("("AC{“

SCACH—EEEACECE—A

TTTATATG
AACCAATTC
GCCAGGTG

GATCACCT

CGA Gl

laVaVYaVWalll AN

A AT T AL AT T

25 o0HgHs VT‘TGZEA

ocadEc éCTGCCCAAc

G

AL CEAATOOON o

CCCGICTTTA

CTAAAAATEE
20251 AGECT

B o

canT o B Ganccda

s

ACCTGHAATCECA

AG GTTGCAGTGA 2

CTACTCGGEG
D301

GCCAAGAT
AATAAACA
ATTTGIG3
GAAATCAT

LA S Aey80
AA GAAAAAAAAA

CTCCA 3 TG G
CAAATTCTGT TTG(

CAf5G CGTCTCARA#A56# 0351
AAAAGT 50

20401 ATTTTCTAT.

TIT
CACTGTAGAA

[5G T@&ISBEGE
ST ATTGACATT

TAAAGEERAT 20

b 20501 GGTGAGEA

Y.

51 AGAAAAA

GG GCACTTT

[TT TTTTTCAGIC T

AAA AT CEBATG CTTACTGGCA

ATTTTTAAT

CTTCACAG

CA 3J85B450AA

20601 CT1

JTACCG. CTAd

TTGT GASIBRECATT ]
TAACCA. GTGCGACTTIG

CC AFELAACC

iTGA GACTCACAGA A
TACCGCTAGI AACCGGTIGGA S5

GCTAAGAAA
20651

CATAGATGIG AACTGGATCT TTCTGACCTC GGGCAGGGECC GGGTAACAAG 20701 GGGAGGATAA
ATGCCCAGAC AGTGTCCTCA GAGAGCTGAG AGCTGTAACT 20751 TGCTGCCCGG GCTTCTCACA
OT GTTCAAGG r@malsaquencs mdymmpheas hagoigen ida@ifmdActeseqreaciontin CaieGECAGC

cATGoa AR EE AU RLARA TR

20951 GGAGGAAGCA ATGGAAAAAT GGGAA

WO 113/ 040345PCT/ US02136316 21001 ATTA

CGAAGGAAAT ATETFOREEATACACAGATCCACGATASCAA 2105 LT ATCTTAGT

CAAGGTTCTCGAGA CTGAACCAA ATATACA 21161 AA

GAGGAGGCCAGSEEEE66CES FCAACCTFGTAATCC 21151 CAGCAGTIFA-

GGAGGOCGAGHUEHHRGAT CACERES? CAGGAGATICHIRE = “A aliele =G
variation 30655 allele = “A” allele = “G”
variation 28744 allele = “A” allele = “G”
variation 28448 allele = “C” allele = “T"
variation 9426 allele = “A” allele ="G”
variation 9162 allele = “A” aliele ="G”
variation 8811 allele = “C” allele =T

AGAAGAGA TGATTCOTGT GGAAAGP- | #CC TGCCTCGGTG
CAGATGGEG TAAGAAGAAA GGGAGGATGG AGGGGATGGA

GAGGITGGAT GGAAGGATAG 19 0 5 MAY 2006

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

shown in Table 7:

10

Table 7

AGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGARAGAAAGAAAGAAAGAAAGAANGARAGA

BAGAAAGAADGAAAGAAAGAAAGAARAGAAAGRARGAGAAAGGARGGAAGGAAGGAGAMAR

GAAAGTCAACAGTCAACATTTCAGAGATCCCAAGATACCAACACTGACCGTGCCTGLTGC

25



521201 ACCATCCTGG CTAACACAGTGAAACCCCGACTCTACTAAAAATACAAAAA 21251AAAATTAGIT
GGCGECGTGATGATGTGCGCCTGTAGTCCCAGCTGCTGGGGA 21301 GGCTAAGGCA 05 MAY 2006
GGAGGAT GGCGTGATCCCAGGAGGCAGAGCTTGCAGTGAG 21351 CTGAGATCGT

GCCACT CCALH 53¢ CCGT GACAGAGCAAGACTCCGT  21401CTCAAAATAA  pCT/US02/36316
ATAAATAAATAAATAAAAAGAGGCCAGCCATGGTGGCTCA 1021451 CACCTGTAAT
CTGAGCACTTTGGCGAGGCCGAGGCGGATGGATCATTTGAG 21501ATCAGGAGTT

CAAGACCAGCCT (XaTEAACAT SO T W ACSICECTTCT GLAC A A DI EAAASAI TEACAGGEC
AAAGTTACCCGT GT GTGGTGGCACACACCTGTAGTICCCAG 21601CTACTCAGGA

GGCT GAGGCAGGAT A R T P PG A A T G A A BT B B P T e EABT(SAERGCACT

L

TCATGCAAT CACAARCAAAARK AR Lo TERCRAGHTEARc@1d 0 +d faAT¢EdRd facTT
GACAACCAGGAAAGCTTGTGGTGTGATTCT GTCTGAGTCT 21851GAAGGCCCAA
GGCCAGGGGAGCAS FERSF O T ERGATA CCTASS BAR CRI O EATISAE THARCRB AGAT

ATCAGAGA! TOC 2021 CAG
GAAGTCCAA OO A R GRT 7 SO MR A
AGAGAAT GT GAATLRGkda A taabELchbbdtridalrbd Aahd bead RN T b AL Ik e nana
GTCAGT GGATTGGATGATGCCTGCCCACAC TGGTGAGGAC 22101AGATCATCAC

CAAAT CT GCCGATIHAANAT STISATS TEAAC TEABGANAART TCRRIE RCCPCAGAGATAAAAT

GGGCCCAGAAATAATGITTTACTGICTACC TGGEGTATCCC 2522201 TTAGIGCAGC TAAATTGACA
CATAAACT TAACCAT CACAE AR R 9 S B A AT X T AER T TTCAARTARTTATCAR
CCTGTOAT CCCAT GAGH LSRRG G GRS GAT 230 E LA rcac
TGAGGTAGGCAGATCACTTGAGCCT AGGAG TTCAAGACCA 22351GCCTAGGCAA

CAT AGGGAGACCTCGEREFCRARAMITAATR TGN AT R AT AR 2B ANTT CETTEECATA
GTACGGTGGTGGGCACCTGTGGTCCCAGCT ATCTGGCGAGG 3022451 CCAAGGTAGG
AGGAT GACT T A G AR A SRR AR P B AT R B B AT AT G F LTI
CATT GAAT T CCAGRE TRl GACARAGEAA GARQET GEGT RRGRL TARAGAM G rcase
AAAAATTTAACCAT CACAGAAGGCAGAAGA AAAGGCAGAT 22601GGGTGGATGA

GAT GGGT GGGT AGKEATAANGIAGHA MG CHERAGKAEC T2 BB- CACECANGEERPALTAGT
GGAA GGAGCGAAGGAGAAGCAAGGA AGGAAGGAAG 3522701 GAGAGACAAG

AAGGRAGEAT GT R R A S RS A AR AR B BT SRR B nces
GAAGAAT GGAT GAGFARIFE ARAGRC A RET ABN- 12 8ALARMARRIGAG cccT
AAGTATAAATGAATAATAAGAAAGGAGGCA TAGGAAGAAA 22851AAAATATTGG
TTAGAAAGGAT GATARGA G AR GG G T TR T AEGCAIEEHC AR QO ACTGEAIASAGLCACT

GAAGGATGCATGEAT CGAT GCATGGGAAGG AAAGGAAGGA 4022951 TAAGAAGGECA
GACAGGAAGRLT T BT RSAACIAT s EACRCRIAGL ST HETCASRE T TR CRAT e

TCGGTGTCGATACACACCATTCGGCAACGTCCTCCTAAAGGGCCGCATAATATTGCGCGT

20 CGTGGCCTGTGCCTTACTGGGAAGCTACTGCTGTCCAGGTGAACACCACAGCCTTCGGGG
TCAGARAAGACAGCTTTCCCCAGAACAAGCACCTGAAGCTCTGGGGCCTGCCGCTCCCCGE
GAGAGAAGTACGTGGAGAAGGGCAGCACGGATCCGCCGGGATCCCCEGGGGCATTARAGG
GAATCGCGTGTGTAAGGCGCGGAGCTCAGCATCCGGCTCAGAAACGCGCTCGGATCCCGC
CRATGGCATTGAGGCCGCGTAGCCAAACCGGCCTTGAACTCTCCCTAATCCTGCCARAAT

25 GGCCCETCCTGGAGCACTGGACTGCCCATGGETTATTGATCATCAGCCGGTTTCTTCCCC
TCCCCTGCCCTTCCCCCGTGCACGGATTTACTGATTTTTT TT T CCGGGAATTGAGTAAMA
CAAAACTAAGTGCAGATGAAGCAGAGGTACGGGECGAGTTTCGAGCGCGGGGACCGGLGCE
CTCCCCCCCCCCCCTCCCCCCECEGECGGGECTEGTCCCCAGGGACCTTC TCAGTGARTCCT
AGGCGGCAGGGACGGGCCCGCGGCTCTGCGGGLCATTAGC TGCCGACTGCGTCACCTGCC

30 CGCEETGEGCTAGGAGACGGGAGGCGGEAGECGGGAGGCGGEGACCTEGGTCCGGECGGEE
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23001ACAATAATTG CTGAATGGGTAGGAATAAGACATTAGAAGA ATAAAGGGAA 23051AGACACAAAG
ATATTTAAAATGTTTTCATTAATTTTTTGC CTCCTCCCTG 23101AATTTCTCCT
GATTCTTCAGCCCCACATCCCAAGCCAGGG TGATCCTTCC 23151 TGCCTTTACA 03 MAY 2006
CTCCCTCCR@AFHPFAST CTGCTCTCATATG TGECCGTGGT 4523201 CACTTTCIPEN/US02/36316
TGGTAGTTTGCATATTTCATTTACCCCAAA CTTTCAGCTC 23251 CTGAAGGTCA
GGATACAAGGAGGECCTCATCTCCGCATTCC CCTCAGCTCC 233D1CTTCCTGAAG
UTMTAWAM@FWCW@ET%EWWCC

GACAT CATGAAGAAGLACA]
GGTGACTAGTGT%TCAGAGA%C&F%E %&ﬁ% 5023451AGGGAAGG(Q3T

GCAT GGAAGAAGIREEAEETIRAGIIEANC cFAdEAANGETIIB T2 BO AT El s EFTAGC A
TTTTCTCTGECTGCCATATTCCTTGITCACA TTGCCCTCTC 23551 CATCTTCAAG
CCACT GEGCAABR S P AR A e S E IR CAR TR F AT AL S SET P AR TERATIET BRS CAC

AAGETGAAGA CTAGCA

GC?EAAAT oG %%é%gw}?

GACGCACTAA &XEWA@GM@%GES@&M@G}{@M&}MT

GAAAACTTGAGAAAGGAAGA AACTTGTTCTGTACTGGCAG 23801AAAGTTTAGT

AGAATTGT GT CEI SRS PRI FEX X IA A &

¥$¥%@W@E%@%‘%§% SR
MTETEA A T2 4R T TdceEARGhcac

TCTCAACCT. ATGCAAAAAACAATAAAATTAAGAGATTGT A 20 0 5 MAY 2006 WO
03/ H1- 49345 PESTF LRI AL ST B TAEHT S CXTTEXISTAC IR T BEL AT TICTETSFAATCC CAGCACTTTG

AGAGTCCGAG GGCCAATGTIG
0151 oA T TP RATA MR AR AT A O At

24201 CCCCACCHASE AL ReRE A Chd e abCd Ao X RCKACE LRIk s A AR An

524251 GAACCCAAGAGCCGGAGGTT GCAGTGAGCC AAGATCATGC CACTGCACTC

24301 CAGCCT BESSF B FEREACAT GG R T AT ST C I RARAC AT HRARRTCAAT

24401 TATACCARACI FORAA TR ARG RETRE TR 24451GGCTCTTTA

AGAGATTAAG  AdcBATHAGEHfacARAEoTCEEdd cchCAATEAMAEA R RAN AT ASHEIRAET TCTAGGAAGCT
GAACAGCATT GICCCTCAGC CATATCAGCT 24551GGAGCCAAAA GTAGAGAAGG GGITATCCGA

AAAAAGGATC  TBFCEICETR 24 BREETF AT CAGGEAATICCAG A FEIGSRTTECEE CATGACATCC
ATAGGAGACC

M

AGGTGAGGCACACAGAAGAGAGAAGAGGGGCTAAAGCAAGCCTGGCTAGCTTTTGCCTCC
AGGGTAGGCACGTGGGACAGGCTGTCCATCCACTGGGTCACTAGGCCAGCCAGGGATGCT
CCAGCCCCCAGTGCCCACAGCAGCGTTCTCTGTGCGCTGATGAGGGACCGTGTACCTGTGT
20 GTGGAGGGAGGGTGEGGTCTTCTGTTCCCCTTTCACTGTCAAGCCCAGACCTTCTTGTAC
TTTCACCTGATAAGTATTTAATATACACAACACTAACTATGGTGTGATGATTTAGGAGTA
AGTACAGCCAGATCTAAGTTCAAATACTGGCTCCCACACAAACTGACTGTGTAGCCTCAG
GCAAGTTAGTTAGCATCTGTCTCTGAGCCTAGCGCCCTTTCCATGGAAGCAGAATGAATG

ACACCTACCCCATAGGGTGGTCTGTCCCAAGGETGATTGAGGTTTTACATGTARAGAGCC

[
h

AAACTAGTGCCTGGCATCCTTTGAAGGCTTCATAGAGGAAAGTTGCTCTAGCTGCTGTTT
TTCTCATGTGACCTAGCTCGAATCTGGGGACTGTCCTGCCCATAGGATACCTTACAAGTG
GCTTGCAGACAGCCTGGTCTCCTGCTGGTCACCCGTTAGGAAGTCCAGAAGCTGGGAGTA
GTAATAGCACTAGCCTCGTGGTGATACAGTCCCAGCTAGAGGACACAGGATGAGGTGGAA
GCAGGCACCCACTTTTGGGTCTAAAAGGTGATGGGTAGGCAGCCGAGGCTGGGGACAGCC

30 ATCCACAGAACTGGACCCTCCCTCCCTGATGCCATTTTGCAACCCGTATGGATTTCCATC
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24651CGTAAAGTTC CTGAGACGTIT TACATCCACA GAAACACTGI TAGCTTGGAT 24701TAAATGGAAC
ACAGAGAGTA TGAAATCAAA GAAGCCTGIT GGACTCTCCA 1524751GITTCTACTG TTGAGATGCA
GACTGGTAAA ACTACTTAGC TGCAAACACC 24801TGCTACCTTT AGTGAAAAGG AAGGATATCHAY 2006
CAGACGGT Giy AMSAASTHACC 24851 TCAAAGGCCECA GTGCTAAGAG CGAAAGAGAAp AU I8 RG
GCCTTGAAAC 24901CTAATGGAGT TTTCTTGECT GGATTTTCAA ACTGCATTGG ACCATGACCT
24951GATTGICCCT TTCATGICCC CATGCCTTGAG CCAGATTGIC TGCAACTGIT

2025001ATCCT Ghitdond Artigbied e abE A bed ke cidcbeAMPe et TdARtAdd

25051 GCTGECCCAC AGATAGAGAG AAACTGTACC CCGAGAGITG TACTGACTGG 25101ACTATGCCCA
GAGICTATTT GACHFGRENERCTAGATACTCIT TEENTTIEEARCAS I EATIFRCABITCIAT GCTGT AAT

GAGATGAGAC TT C ATTGGGATGG 25201AGTGAATGGA TTTTGCATTT. GAAAGAGATG
TGGGTTGEGT AA %‘3‘%‘%&%@%’&%‘5 E‘E&%&F*’H‘%&‘&f CGAGGCAGGC
AGATCACCTG 2530l sk eAn drcsatNode i c f e ENTeAMare AT FbsaM\ s ACCCATCTCT

25351 ACTAAAAATA CAAAATTAGC CAAGCATGGT AGCACATGCC TATAATCCCA 25401GCTACTCGGG
AGGCTGAGEC AGTAGAATRGTCTAIGANGEEG CCHAGRTACAS RS NS T CTCOSBREAATECOGAGATCA
CGCCATTGCA CTCCAGCCTG GGCAACAAGA 3025501 GTGAAACTCC ATCTAAAAAA AAAAAAAAAG
AAAGAAAGAG AT ETE AT T P R 8 RS e A A A AR A B AT AT AC TEGCAGAAT GA
TCCTCTAAAG 25604 L X e e kA e A AR TR AT A S G T GT CAGTATT
25651 GOGTGGCAGT AGGAATCTTA ATTAACGTTA TAGACTGITA TGGITTGAAT 25701GTCCCCTCTA
AAACTCCTGT TGACATTAA TTOATONT TSI MGATTOCATIC B ERST SAABAAGTERDE CTGTTAAAAG
GTGATTTAGT CCTTAAGAAC GCTGCCCCCG 25801 TGAATAGATT AAGGTCAGTC TTGCGGGAGT
GTGTTTATCA AGRAN AN CoaI3 ) B AR A P A ET S P e CR R SRS T EGCT TATGCC
ACTCACACT 25904 FRX G e ﬁé@ﬁé&&ﬁﬁcﬂ%&%&ﬁ&a@&ﬁ%@%%qmm
25951 TGGTGAAAGT CTGIGTCTAC TAAAAAATAC AAAAAGTGI
4026001@@0&13@@@@1%@%@@@@@?@@@%@@@%&@@@@@@@@@@

26051 CATGAATCCG GGAGGCAGAG GTTGCAGTGA GCTGAGATCG CCCCGTTGCA 26101CTCCAGCCTG

' GGTGATAGAG MW@%WWTEWWC%MWW%WWWWN

ANANANANAN NN CANAGH 25201 AAGOAAAGHA AMGARMAGTG AGTTCTGOCC
TCTCTTGCTGGECTTACT C 4526 51ACCCTCTICTT GCCCTTCCAC CTGCCACCAT

GGGAT GACACAGCARARAGE (6851 OAGT CARGAB ATREONTTER ICATGETEICEGAGAC
GACTT GTCTCCAGAAA 26351 CATGAGCCAA ATACACTTCT GTTCATTATA
AATTA! GCCT B PR M B PP S TR AN PEAIC AT AAID AP ATSKEPIGAATECA

CJXTA(EATcrrTcyM&éJéﬁéEG%ﬁCAACATCGAGCAGGAAGATTGCCTGATGAGCCTGTAGGGTAGCTGTTGGGG
AGAGAGCAGCAAGACGGCCTGGCCAGGCCAGGCCAGGCCACGTCAGGCAGGGCCTCACAA
ACCTCAATAACAARTGTGGACTTTATTCTGAGGCCAAGGAAAGGGCATGAAACTGGGGAG
TGGTGTAATCAGATGCGTATTTCAGAAGATGAAGATTAACAGTGAGAAGGAAAATGTGCC

20 ACAGAGGGGAATAGAGGTCAGTTAAAGGGAGTCAGGGAAAGTGTCCTCGAGACAGTGACA
TCAMAGGAATGTGAAAACAGCAMAGGAGTGAGCCAGGTCGATATCCAGGGECAGAACTST
TAAGGCAGAGGGAACAGCATGAGGGAACAGCGTGTGCAAAGGCCTGGAGTTGGGAGTGTG
GCTGGGGTGCTCCAGGAAGGGCAAAAAGTCCTEGTGTGGATGCAGATATGGCGAGCAAGGGA
GGAGTGGTGGETCAGATTCGETAGGCCOTTGGTGCTGATTGTAAAGACTCTGGAGT TTAG

25 ACCAGGCACAGTGGCTCAGGCCTGTAATCCCAGCACT T TGAGAGGCCAAGGTGGGCGGAT
CACCTGAGGTCAGGAGTTCGAGACCAGCCTAGCCARCATGGTGAAACCTCGTCTCAACTA
AAAATACCCAAATTAACCAGGTGTGGTGGCACARACCTGTAATCCCAGCTACTCTGGAGG
CTGAGGCAGGAGAATCGCTTGARCCCGGAAGGTGGACGGTTGCAGTGAGCTGAGATTGTGE
CACTGTACTCCAGCCTGGETGGCAGCATAAGACTCTGCCTCAAAATAAARATAAAAATAAT

30 ARAGACTTTTGAGTTTCCCTGGAGTGAGAGGAAAGCCTTAGAGGGCTTTAGCAGGAGATG
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26451GGTTATCCTG GATAATCCAG ATGGGCCCAA TCTAATCCCA TGAGCCTTTA
5026501AAACTTTCTC CAGATGGAGG CAGAAGAGAA GTGGCAGAAG GGGAAGTCAG

26551 AGAGATTTGA AGCATAAACA GGACTCCATG GTGCCGTTTC TGGTTTGACG 2660%@%%
AACGTGATGA AAAATGTGGG TGCCTTCCGG AGCTGAGAGG 26651 CTCCCACTAA CAAT
GGAAACAGEE IBOMSAGCCC TACAGCCACA 26701AAGAACTAAG TTTTGCTEEE RREREAAGES
GGCTTGGAAG TGTCTTCTCC 5526751 CCCATCGGTT CCAGATGTGA GACCCAGAGC GAAGGAACCA
GCTGAGCCCA 26801CCTGGACTTC TGACCTAGAG AACTGTGAGA TAATAAGTTT GTATCATTTT

26851 TAAGCCAST B C e BB T TAR IS F T CENERELAR AT CAARATISAAT 26901 CCAGATGRGEC
AGGATCTGCC AT o AL Lo LA L AL A 2§ AR LA AL 5 CCATGAGAGA
AGGCAGGTCA GCAATGAGCT TGOCCAGGTC 6027001ACCTCTCCTC TCTAAGCCTC AGTTTTCCTC
TCTATGAAAT GARASTAGER 27 0ATATATCHCECT cCROACRETCAGIATAAGEET GAAATAACAG
ATTATAAGGT 21 0 5 MAY 2006 WO 03/ 0411345PCT/ US02/ 36316 27101GCTAGGTGCA
CiVMBAAEﬂTSTT?Q?S&ﬁ A PRSPPI CAT R TEX T2 AP AR AT EETACAGA

CCTOCT CTaT T A SR O R AT CC 5 38 T AR T AL ™

mmme@@@mamﬁ@ﬁ@%@c&@@%mw
GCATGCCCCCACTGGATCT GAAGT ATGAGGT GGCATTCT G 27351 CGAAGGAGEEG

CAT

O ARG AL SO I o
AGCCCT AATAAAAISEERRCAACT AT eATEMACE ACATEA AL O 2R ADNRSEEAT b I C

GCCAAGTCAACAGATTCAGTACAGAAAAACTGAAAAATAC 27601AGATAAGCTC
TAABAAGCAGASEISA AT ST ACKIAGTIRGAT CASEGCRBAT G AR E R RATTPET AT SITCTA

?¥¢XTTTA+&&%%&W&%%%%%%@
GATATGI T T CCed1caA L fAdurhdat Al et A AL e A AACd T2k R 2B A3 AGT A ST
GCAGTTATAGCACAAAAGGAGCCGTAGCCTATACGTAAAT 27851 GAATGGGCAT

CCCTGGGT TCCABTIANANST GIATT NGACHICATGF SoEEHA Q2 7 TR GEGTFCATTEES TGE

TGTAATCTCAGTACTT TCECACCECCAGGTCGTOEOACGA 27951 TTACCTTACE
CCAGGAGTTCAABACEAL T BEEAACATEET CANACAT 2800 T FATCEL T A

AAACAAAAAAA Mt aboT &dabidtTbeR o A¥ehd Aabedrte 28230 RddoCSHoeT
TGGGATGCTGAGGCAGGAGGATCGECTCGAG CCCAGGAAGC
TTGTGTITTTAGTAGAGACAGGGTTTCACCATGTTGGTCAGGCTGGTCTCGAACTCCTGA

CCTCGGGATCTGCCCACATCAGCCTCCCAAAGTACTGGGATTACAGGCATGAACCACCAC
GCCCAGCCTGTATTTATTTTTTTACCACTATGGAGTCCAATATGAAATTCTCACAACTAT
GCATATACATTATTAACATGTAAGCACACCTAGGTATAMATATGCACATAGTCCATTAAT
20 TACATCAGGGGAATTAAAAACATACTTTCAAGTTAAAATGAATTTTCAGGAAAAAMACTG
CATTCACAAATCTGARATGTGAATACARAAATGAAATTCTGARATARATAATGAATATAG
GTGTCACCTAAACTTCCATAGTAACATGCCTCCAAATGTGGATTTAGTGATCATCCACCT
TGGGACRAGGGCTTTTGAGAGCCTCCAGCTARAT TAGGGT TCCAGTAGCAGAGTGGCTGE
CAAGCCTGCCCTAATGARTAATGCCAGCGAGCTGGGCGTGGGTACTTACAGTGTGCCCTT
25 CATGGAATACTTTTTTTTTTTTTTTTGGAATGGAGTC TCGCCCTGTTGCCCAGGCTGGAA
TGCAGTGGCACAATCTCAGCTCACTGCAACCTCGTCCTCCTGGGTTCAAGCAATTCTCGT
GCCTCAGCCTCCCAGGTAGCTGAGACTACAGCCCTGTGCCATCATGTTCTGCTAATTTTT
GCATTTTTAGTAGAGACGAGGTTTCACCAAGTTGGCCAAGACTGETCTTGAATTCCTGAC
CTCAGGTGATCTGCCCACCTTGACCTCCCARAGTGCTGGGATTACAGGCTTGAGCCACTG

30 CGCCCGGCCCATGARATACTTCTTACCTGGCGGACAGCCTAATAGCCTAGCTGTCTAACC
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28101 AAGGCCACAG TGAGCCATGATCGCACCACTGCACTTTAGT CTGGGCAACA 28151GAGTGAGACC
TTGTCTCAAAAAAAAAAAAAAATAAAACTT TTTACATAAA 28201 CAAGTGGCCA
ACCAGACTTGGTCCCTGRGCCTCTGCTCTT GAATGTTCTT 28251GCTTCCACTA
AAGTAACATTCACACTCCCGATTTTTGCAT ACTCTGGGTT 2528301CTGGGGAATA 05 MAY 2006
TAGAT CCGARHGRAGEIFE GGTTCCTGCCTT CAAGAACCTC 28351ACAAATATTC PCT/US02/36316
TAGACCAGCACTGCCCAATAGAAAGAAATA TAATGCAAGC 28401 CACATGTGCA
GTTTTAAGTGTTCCATGTTAAATTAAGTAA AAAGAGACGG 28451 GTAAATCGAA

TTTTAATAACAGATAI TG EACHECAK COAATACIRAATIGEIATC. 286 01AT THCAATIBAGTCTG
GCAATTCTGATAGTGATTGAGATCTTTTAC ATTCTTTTTC 3028551ACTACGICTT

TAAAATCT GAT GT & M S R E T e SR AT A P T T L RE T T B 6 61 T SR ARG CTCT

CACAGT GCAGCAT CT ST ACK BT GRS AT EAT A 3070 RO PACA TS

CCCCAAGAT CGAAAGGETCMAGARTTaISHCAATCCAABGAMEAC 2B 6o A BEEACTTAMAA TCCT
TGGEGGT GCACGCCAGEGCGACCCCAAGT GG TAGGCTGCTT 3528801 TTGAACCATG
GCT ATECCT ACCT BN e e AT ST SRR T ACAR S AT C T A T INGEC T RXIGAAGCEG

AGTGCTTCCTCAATCCT TTAAT %W
AGGCAAGGAGEGA F%@%G%%G% TGTA
CAACAGCAAGACCEd4dnt A CACARASAAEAALITI T AedAc 20084 I ARG AT TARR

GTATGGTGGTGTGGATCTGTAGTCCCTAGT TACTTGGAGA 4029051 GCTGAGGTAG
GAGGAT CGCT T GAC e A RS AR AR (PSS G T GAGE s X C0 G ABTEA TCRBRTTCTT

AAARAACAAAAA TR G R RF R D ST PR T cattaadlag AAMAA

ACTCHGT CCT CCCA tal ol ebvdiebaiot éxdoc frbianbédeba it nd dehchéatotdabeance
CTCCTTCTTTTCCAAACAGACCCTATTTCC AGTCACTCCC 4529301 CATGGCCAGC

CAGT CCAGAT CACTUINGCC e RIS TG AT BERACAEGAADE 3 S TIE PGB TCATTRTTGTG
GCCCAGAACCATCTACACGITCAGTIGICCCG AAATACA 29401 AGITCT
COOoRCeT ot R et Rt N Al e itncnc
AGGAGAAACT T T Cosaldet & ddeed chiaoctaier dat 1L dah et 220 d S cd et A reoTs
GAACATGAGCCTAGAGATAGACTCCLCCTGEG ATTAAAACCA 5029551 CACTCATTGT
GFGFCFTTMAWMWW&WMAMQW CCTGG

TGEEWTTATTCTTGWGACEATTAA ATAGGGT CAT 29651GTATGWGAAG

CACT CAGGT O AGACARSR QAT T ET G 2T T THCIC T EAT 0™ ™C
TGITATTTTTCCT E@EKRI&@A%I@M@E@@%@H Irtebrdordtedéabichiddohfsbeeren
CGCTTCTGATACTGCTGI TAGTAATTGOCG CAGGGGGTGT 5529801GATCTGGAAG

ACCCT CAT GGGGARBBEEATBRT IGASIEC- ASCATIEATATC CODES TR CHCACEBRCIGF AT AGCAA

ATCTGGEGEEGET CZTgIIXgZA jjeceeticeece
TCTGGCCCC TCCCCAGAATGTGACGCTGCTC TCCCAGAACTTCAGCGTGTACCTGACAT

GGCTCCCAGGECTTGECARCCCCCAGGATGTGACCTATT TTGTGECCTATCAGAGGTAGA
20 GGGGACTCTCTCGGCTGETGGATCGGAAGACTGAGGEEETGEGTEEGEGCTGGAGGGGCT
TCTCTGGGACAGCTGCACCCAGTGTGGGCAGCACTGECTAGCTCTCTGGGCCCTACGGGA
GATGGCATGTGGCCGGCATTTGGAGAGGGACTTTTGATAAAGGTCTGGAGGTGGGGAAGA
TGTTGAATGAAGAGCAGTGTACAGGTGACCAGTC TGCCEEGGCEREEGTAAGTCTTTCAG
GAAAGTTGETGTCGEGCATGEATGTAGCTGTGGGEGGCCAGAGGATGAAATTCTCAAGTGE
25 " CTGGATGAGGTGCTTGGAGCTGTCCCAGCTGATCAGTGAGGCAACTAGGTACACGGCAGA
GGAGCTGTTACCTGGGCAATTAGGCATCCCTCAATGATCACACT T TTTTCTCTTTTTTT
TTTTTTTTTGAGACAGAGTCTTGCTCTGTCACCCAAGCTGGAGTGCAGTGGCTTGATCTC
GGCTCACTGCAACCTCCACCTCCTGGETTCAAGTGATTCTCCTGCCTCAGCCTCCAGAGT
AGCTGGGATTACAGGCATATGCCACCACATCTGGCTAATTTTTGTATTTTTAATACAGAC

30 GAGGTTTCTCCATGTTGCCCACGCTGGTCTCGAACTCCTGAGCTCAGGTGATCCACCCAC
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29901 TTGAGAGTAA GGGAGTGGGGCTGGAGCTATGAGTTGTTCA GATAGAATAT 29951 CAAGATGGTC
CAGACTCTTGGACCAAAACATCTATCCTTG TGTCTGAATT 30001TCCACCATTA 05 MAY 2006
GTAATGCATTCATTTAGTCCTGAATAAAAT GGCAAACAGG 6030051 CCCTGGAGGG

AGCAGT GOOP TAMNIBTRCCTTTGAGATAAAT AACTTCACCT 30101CTGCTAAGGACT/US02/36316
TGTGTCAGCTGCTGAGAGCAGAGCCCCTGG CCTTGGACCT D 5 MAY 2005 WO

113/ 040345PCT/ US112/3 6 3 1 6 30151 CAGGAGAGACACT CAAAAGGGGAGGAGAGGAGGCACCAAA
GGGGACATCT 38t A AT P T E R AT TR P A G T P C A R PR AT S A TAC TEAAGCTGTGT

30301 AACCTACECCA T R AR ACE L AT ATRCC A 0"

530351 GCCCT GhALADYLENTCENRE sheE AL TR ELICAE¥adacT
30401 CCGATGEECATGEEEECTTTGAGGATGGATTCTGAGTGTC CCTGCATCGT
30451 GGCAGCGA X 288 AT AT CATATFETASAAGCRF S F OEES FEC @RCEA T CARBF T TGG

30504 GGGA A

30551 TaO0CT QT R R AR GRCA NG AT roce
1030601 TTCCAR/EH: fAgoedab Teddetbte cehahichédchidac
30651 CCACATTGCCCCTGCATGTGGCAGECTGCA AGTGTCACAG CCACCAGCTC

30701 TTCCAT FEET TRACARTCACT SICHSAAAFHEBCAAEAT BCETETEIGTCTCT
30751CCTGCGCGAT GG T CT GAGGT CCGT GTGCCCAGI GCTCCCT  GAGI TGCCAG

30801 CAGGAT T AAGT T e P A e PR e AT R P AT R T RAT AP E et
1530851 CT T ClgbcksteSed 1kt oot had (et faled Az XS fAd fchShaca
30901 CAAAGAAACTGCTTACACT TGAAGCCT TGTCTGAGGT CTGI TTCTAGEEG
30950 AAT T CAGAT GRS AT IR R GGl CABSARAG I T A A AT RRCAGGTTAT CAGGT
31001 TCTCTCCCCTACCCAAAT CAGGACT TTTCT GGACACACACACCCTGTGGC
31051 AACCT TTCAB A AR B R A e A R T AT T P CAT PP CAACT
2031101 COCAA AR Gl A A G CATCLACIRT I8, ACHOAAREL
31151 CCAGCCACCCAACAGACAAGATGGAAGAAGGACCT TCCAG AGGACGAA

31201 GCAGGAGRATGACEGEACATCAGH SO0 mmmmmnmm
31251TTGAACCACCTTCTTTCCTGGGGCAAGAGCACCAGGCTCC AGGGCACT
31301%@%WW%W@G“
2531851 COAGRETGET G QR I GERA TR EAGAGAGMCETER GEATART G
31401 TGGACTCCTCCT GGGA GOGTCCTCTGCLTATTT GUCTGAGAAG
31451 GGECCAGCCEAATEHIBE BEAC

31501ACCTGAATTCTCCAAGGACTCGCGITT GGAAGAGCT C CCAGAAGATA
GTGAAGTGTAGTAGCATGTGCCTGTGTTCCCAGC TACTTGGEAGGCTGAGGTGGRGAGGA

TCACTTGAGCCCAGGAGATGGAGGTTGCAGTGAGCTGAGATCACACCACTGCACTCCAAC
CTGAACAACAGAGCAAGATCCTAAAAAGAAAGAAAATCTATCCTCTGAACTTCTATGATA
20 TTTTTCATGTCTTTTATACATTAGAATGGTGATATTCTAATTATATAATTTTTTTCATTT
GTTAGTIGGAATTATTTTATAAAGAGATGTATCCTCTCATCTGGTATTTGATATCCAGTC
ATACTATTCAAATAGGCAAGAGAGGATAAATGCTTAATTTTTTTCCTTTATCAATTTTCA
AGATAATGAATTGGTTCCTTATCATCTCCCARAGGTGATTGCTAGTTTATTATTATCATT
ATGAACTCAGGCATTTAAACACATTTGGTGGTTTCAGTCTATTGCGACGTACTCTGCTCA
25 TTGARGCTITGAATTGCCTCATCTCTGTCCAGTGGEGGAGTCTCATCAAGTTTGCTCCTGAGT
CCTTTTAACTTGACCCTAGTGGTCAAGTTAAATCTTTCCAGATTTAACAGATACCTTTCC
AGCTGTCCATTACGACAAGATGTTCCAGGTCCCTCTGGTACAATTCCTGACCTAARACCT
GCAGTCAGCCATTTCTCCATTTAGTAAGAAATGGTTATAAAGACTATAATCTGCATGCTA
GCTATGCTGATCACTACTTAGCTATTGC TTITGGTGTTTTCAGTGAACAGAGTGATGTGT

30 GTATACCACATAGACACACACATGTACATACTTTTTTTTTTTAGACAGAGCTTCACTCTG
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31551 ACCTCTCCTCCT GGGCCACCT GGGGCACCTTACCACCGGA GCOGAATCTG

3031601 GTCCOCT GGEGGACCCCCAGT TTCTCTTCAGACACTGACCT TCTGCTGGGA

31651 AGGCAGCCCT GAGGAGGAAGAGGAGGECGAGGGAATCAGAA ATTGAGGACA 05 MAY 2006
31701 GOCATgRGRAASCT CEEGGECT GAGAGCACCCAGAGGAC CGAGGACAGS  PCTIUSV2/36316
31751 GOCCGCACAT T GGGGRCAT TACATGECCAGGTGAGCTGTCC  CCOGACATCC

31801 CACOGAAT CTGATGCTGCTGCTGOCT TTGCAAGGACTACT GGGCTTCCCA

3531851 AGAAACTEAAGAGEGFEEETARCEORCETBEaREERCEAG GREOATH@RAGET

31901 CTTCOGGGAAGCCCACCTAGCGGCTGTTTGOCTGTCGAAC. TGAGCAATAA

31951 GAT GCCC A I PR P A e TP C TP R A TGRS TE T PAGROBEK S ACCAT

32001 GGTGGA ~CTGAGGT T
32051&ATTGT%K&?A¢AMAU e %@ﬁ% %%%@mm
4032101 AT GAAAGAGRIEDACEShCASA E7ARTEICCEHCATEIDACHITC L LAAEACEAGETACA

32151 AAGGGGCCCTCTGGAACT TGAGACCACT GGAGGCACACCT GCTATACCTC
3220 PATGCCT T TeSCEAEACA STCACETS AETEIASIXTFCETAATGA

32501 Cor T T O T R o rer
32301GGTTTT g e . ?% %%%ATGG
4532351 AGT CATHAS AT ANoekair b d TG Ca Lo b AN oA etd e A EE LAASSSReATG
32401 CAGCTCTGCTCTTCACTGGT TGTATGATCTTGGGGAAGAC ATCTTCCTTC

32451 TCTGCCT COBCARRIETRAT CERAGIBCETAC TTGCC

3250 GGGGATCT CA CCCAGCCTGCTGIGT CCTGEGT
32551 CTOTACT 0T LB AT T T AT PR AR A TR o

5032£ 1 CCCT G LGl AGhatal At SRR M to A fatatidehcre
32651CTTACCATTCAGCTTGTCTCATCCCCAGTCTACCTCCTTC CTTCTACCCT
32701CACT SECHBACIRETCABANBGTARB CAGTBEGAESBCTCCT

32751AACI{I5ACCCTCI5TCTCT%%AGCAAT%A AQCCTOCTTC
32801 CCAGGCCAGRACCAREF & NS R CEEREP PTG AR CAeCTE

5532851 TAGGACAaEARaM ekl datdis b Sidatad e Tt dacet et At b eldaterichacaa
32901 TGGATGGCACGT TAGACT CT TGGT TGACCGTTGTGGTCCTTAGAAGTCCC
32951 ATTCTCCCH CXETT mmmmccmms

33001 ATCCTTACCT GOGEGT GCT GAT GCAT CCT CAGTTAACCT ACACOCACCT
3305 IAATATAGAT GRS ABCTGRET T %E%FRE%E&EE%E&%??%GMTGM

6033101 TGGT et SdAek ek drbidalicd Sabeik e Te0ff et Srehidarcce
33151ACTAACATTTCTGGATTTGIGAAGAAGCGATCT TCAAAGCCATTGAACCC 23 5 10
TTCTTTCTTTCCCACCT TGCTGACGGCCTATCGTGGGACTTCGCCTTGTGATCGTGTGAG

CCAATTCTCCTTAATAAACTCCCTTTCATATATACGTATAACCTATTAGTTCTGTTCCTC
TGGAGAACCCTGACTAATAAAGGGTTGTTGCTTTTTCTTTAARRTCTAGTARTTTTATTT
20 GACTGTGTGTTGGTATTGCTCATTCATTCTGAGTTGATATTTTTAGGCACTCAATATTCT
CACTTAATACATGGTTCCAAGGCATTTTTATTTTAGGARGGTTTTCTTARATTATAGTTT
TAGTATTTGTTCTATTCTCTTGTTTTGATTTTCTTCT I TAGGGACTCATATCACTTGTAT
GTTGEGATCTTCTTTTTCTGTGTTCAGTATTTGTCTTTTGGGCACAGAGACTCACACCTAT
AATTCCAAGACTTTGTGAGGCATAGGTAGGAGGATCEGCTTGAGCCCAGGAGTTTGAGACC
25 AGCCTGGGCAACATGGTGAGGCCCTGTCTCAAAT TAAAGAARAAAGGAGAGAATACTTGETC
TTTTTCTTTCARATGCCTTTTATCTGTCTGTCTATCTACTATTCTGCTCTCTAAATGAAR
TAGGTTTCACTCTTGAGTTTTTAAARAACTGTGTGCTTCCATGTGTGAGATTATTCAACA
TCTTATTTGTAATCTTTCTCTTGGTTACATTTATTTTTCCTGAAACTCTAGTCTGCTTTT
AGCTGACATGTTTGTAGCTAAGAGCGCACATTTCTTATCATAGCTTGCCGTGCTGAATTA

30 ATTCCAATTTTCTTTTAAAACCAACATTATTGAGTTAAAATGTATATAGAATAAACTGTT
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15 20 25 30 WO 03/ 040345 33201 33251 33301 33351 33401 33451 33501
33551 33601 33651 33701 33751 33801 33851 33901 33951 34001 34051
34101 34151 34201 34251 34301 34351 34401 NO 3) ACAGAGCT .
GTTGCTTTAA AGCCACCACA AGAACTGGAA AAGCTTCTTA GGGCATCTCA  GTOCCCCAGA MAY 2006
GECCTTY R HHEASTTGCA  GGAGCCTCCC ACTTTCACCA GAGCAGCCTC  PEFGRUZPIT
CCACGTGAGG TTTTGTTTAG

CCCATTTTAAAGTATACAATTTGATGAGTTTTGACARAAGTGGGECACCCACGTACCCACC
ACCACAATCAAGATGTAAGACGTTCTCTATCACCCCAGAAAGTTCCCTCATCCACTTTGC
ATTCAGGCCTCCAGATCTAGGCAACCACAGATCTGCTTTCTGACACTGTGGATTAAACTT
TGCCTGTTCCAGAATTTCATATARATGGATGTGTATAGTATGTACCCTTTCGTGTCTGGC
5 TCCTTTCCCTCAGCATAATGTTTCTGAAAT TCACCCACATTGTTACATGTATCAGTAGTT
AATTCCTTTTTATTGCTGAGTAGTAATGCCATTGTATGACTATGTATGACATTTGTTAAT
CCATTTTCCCGTCAGTGGATATTTGGGTTGCTTCCAGTTCTGGGCAGGTATTCATTTGCT
AGGGCTGCCATATGCTTGCCCTCTGGCCTCCCAMAATTTGTGTCCTTTTCATATGCAARA
TACATTCACCCCCTCCCAACAGCCCCAAAACTCTCTTTTTTTTTTTTTITTGAAACAGAG
10 TTTTGCTCTTGTTGCCCAMGCTGCAGTGCAATGGTGTGATCTCGGCTCACTGCAACCTCT
GCCTCCCGGGTTCAAGAGATTCTCCTGCCTCAGCCTCCTGAGTAGC TGGGATTACAGGCA
TGCGCCACCACGCCTGGCTAATTTT TTATATTTTTAGTAGAAATGGGGTTTCACCGTGTT
AGCCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATCCGCCTGCCTTGGCCTCCCAAAGG
GCTGGGATTACAGGCATGAGCTACTGCACCTGGCTAGCCCCAARACTCTTAACCCATTTC
15 AGCATCTACTCTAAGTCCAAAGTCTCATCTARATCAGEGTATGGETGTGACTGGAGGTGTT
ACTCATCCTGAGGCCAAATTCCTCTCCACT TATGAACCTGTGAAACCAGACAGGTTATGT
GCTTTGAAAATAARGTGATGGGACATGCATGGCGATAGACTTTCCCATTCCAARAGAGAAR
AATAGGAAAGARGGARAGAGTGACAGGTCCCAAGCAAGTCTAAAACCTCGCAGGGCAAAT
TCCATTAGATTTTAAGTTTCAAGAATAGCCCTCTTTGGCTCAGTGCTCTGCCCTTTGGGEC
20 CCACTGGGGCGGCAGCCCTATCCCCTTTGCCCTGGETGGTGACCCTACCCTCGAGTCACT
GGTTAGCAGCAGCCTAGCCTGCTGARACTAAGGAGEGGACAGTGTTGCCTCCAGGTCTTT
GGTGGCAGTGACAACCCTGCTGATCTCTGAATCATCTTCCAGGARATTTTTCCCTATACT
TGAAGGATATTGCGTGTTCACAGCCARATAGCTCCAGCTCTTGTCCCTTTCTTTAGAATC
CCAGAAGTCCAACAGCCTTCCTTCATTCTGTCCCATCTCTGTCCCCTTTAGTCAAAGCTG
25 GAAGTGCCTCTGCTGGTATAATCCCATCAGTATGTCTAATTTCTGCTTARATGGCTGATT
AAGTCTATGAGTTGCACCTCTGATCTCTTTATCAARAGGTTGTTCTAGCCACAACCTTAG
TGTCCTCCCCAGAACATGCTTTCTCATTT T TTT T T T TGCAATGTGGATAGGCTGAARATT
TTCCAAAGCTTCAAGTTCTAGTTCCTTTTGGCTTACCAATTCTTTTCATATATCTCTTCT
CTCACATTTTACTATAAGCAGTAAGAAGAAACCAGGTTGTACCTTCAGCACTTTGCTTAG

30 AAATCTCTTCTGCTAAGCATCCARGTTTATGTCT TITAAATTATCTTTTTGT TATTTATT
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AAAGTTAGCA AACCACTCCT TTTGTTGCAA  GCAAAGGCAC TTGTCCAAGG TCOCCCAGCA
GCACATCCCC AAGGGTAAGA GCTTCGATCT — CTGACCCCTT GTCCATGTCA GTAAAATATG
TAAGGGTCAG GAGGOCTTCA CCGCTGCTGG  TACACACATA CGACACACAC CTGTGTCTCC 005 M#Kv006
2006 PCT/WB02ABB346 AGGGTACAGC ATTAAATGGC TCCAGGGATT CTCAPASTAT: 36316
GGGGGOGOCA TGGGGCTATA  ACTGTGOCCT GATTCACACA AGGGATCCAC TACTCAAGAA
AGGAGCTGAG GTCAAGGGTG GTGCTGCTCT GATGACTTGT  CGGCACAGCC GGGOCAACCT
AAGGTCACAG CCOABGATTRTCATTCAGACAGACE CAGACATIE0A A»OPABRRETETCEERCT GCAGT
GAGGCTTGTC CAGATGATTG AGCCCAGGAG AGGAAGAACA AACAAACTAC GGAGCTGGGG
AGGGCTGTGG CTTEEEIECAC AT T B NOLES PARTCPCETIRGAACRBEPOT AT FPSTA CTCTC

TGGCACCAGC T [ CAGCA
TCATCTTAGA CTH T AR AR RO A T TR T AT T T TG
[TTTGITTTG  Tdakbhtdocohée s éXdadérrbtdndat Azt et erided Aiachalddme G AGT GG
TGCGATCTCG GCTCACTGCA ACCTCCACCT CCCGGGITCA AGTGATTCTC CTGCCTCAGC

CTCCGAAGTA GOTTHCERRT A TBATTATASISCR: TICABGACHROC TC RO TANICETATIRETGTATTT

TTAGTAGAGA TGCEGEGITTCA CCATGT CAGECTGGEIC TCRAACTCCT GACCcTCAGGT
AT o000 R T R e R R AR TP TR S 000RG

CCAAACCTTA - Gl ddabAdroMARC R AR A faMaah d R AR Eed At REACCT TAA
GTTTTCCAGT AACTCTAAAC TCCATCTCCT TTATCGTCAT TAAGTCATTC ACAAAAAGCC
AGGAGAAGCA T TaGCARREGGOATIBATIRAT T ITAGTATAXTAA{SEQ ICDCTrIoRer28Cpr esent s a

correl ati on between the ?enorri ¢ sequence shown in Table 4 and the | ocation

of the corresPIGEF TG BiS T T T HE LIRS gt CE SRt T Tabl e 1.

10 ATCTCTTCCTCTTCTTACAAGTACACCAGTCCTACTGGATTAGGGCCCCAGCCTTATTAC

TTCATTTAACCATAATTACCTCTTTAAAGCTCTTATCTCAAAACACAATACCACTGGGGA
TGAGGTCTTCAACATATGAATTTTGGGGGARCTCAATTCGTCCATAATAGGGCTATTATG
AATTAAGCTGCTGTGARCATTCATGTACAAGTCTTTGTGTGGATATGTTTTCATTTCTCT
TAGATAARGATCTAGGAGTATCAGCCTGGGCAACATAGTGAGACCCCATCTTTACARAAAR
15 ATTTTCAAARTTAGCCAGGCATGGTGGCGTACACCTGTAGCCCTGCCATCTCAGGAGGCT
GAGGTGGGAGGATCCCTTGAGCCCAGGGGTTTTAGACTGCAGTGAACTATGATTGCACCA
CTGCACCCCAGCCTGGETGACAGAGTGAGACTCTGTCTCTAAAAARAAGAGAGAGAGGGG
AGGAAGGAAAGAAGARAGAGAGGGAGGGAAGGAGGGAGGGAGGGAGGGAGAAGAMAANTG
GATCTAGGGTTAAGATTTAGGAGATTAGGTAATGAATGTGTACTATTACAGGGAACTGTC
20 GAGCTGTTTCCAARGTGACTGTACCATTGTTCATTGCCACCAACAATACATGAGAGTTCT
AGTTACTCCATGTGCTTGTTACACTTAGTATTATCAGTCTTTTTCATTTTAACCATTCTA
GTGAGTATGTAGTAGTATTTTATTATGCCTTTAATTTACAACTCCCTAATGATGAATGAT
GTTGAACATCTTTTCATGTGLCTTATTGGCCATTCATATATCTTTTGTGARGTGACTATTC
ARATATTTTTCCACTTTTTATTAGGTCATTTATTTTCTTATTATTGAGTTATCTATGAAT
25 ACAAATCCTTTATCAGTGTATGTATTGTGATTTTTTTCCCCAGTGGCTGGCCTTTTCATT
TTCGTTAGGCTTTTTTGGTGGGTTTTTTTTTT T TTTTTTGCGAAGACGARRAATATTTTAAT
TTGATAAAATCCAGTATATCAGGTGTTATAGACTGAATTATACTCTACCCCACAAATTCA
TATGTTGAAGCCCTAACCTCTAAGTGAéTﬁTTTGGAGATGAGCCTTTAAGGAGGTAATTA
AAGTAAAATGAGATCATAAGGGTGGGCCCTAATC TAATAGGACTGGTGTCTTTATARGAA

30 GAGGAAGACACCAAGAGCGCATGCACACAGAAGAACGGCCTTGTGAGGACACAGCAAGAT
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Table 5 Region in Genom c Sequence AttributelLengt hCorrespondi ng Region in
SequencecDNA sequence 1-20015' sequence2001- 2002- 2059Exon #1581- 58 .
2060- 8326l nt ron #16267- 8327-8450Exon #212459-182 8251-19513I ntron Beh A8 Q806
19514- 1088d06H+42%3185183- 367 19699- 272291 nt r on#37531-  PCT/USV2/36316

27230- 27372Ex0on#4143368- 510 27373-29279I ntron#41907- 24 WD 03/ 040345 0 5 MAY
2006 PCT/ US02/ 36316 29280-29439Ex0on#5160511-670 29440- 297301 nt r on#5291-
29731- 29861 BAGHEB TS I MCHACRGBFECIMGEITARPIGRHEETHETCATECCTT

31022- 317805%&9

31784- 34450 é%%gﬁ%gé%%g‘@&gevera %éﬁ%gﬁ%g‘%%%%ﬁ p |(3rsmr:r'l;sT have been

I dentified atrarbeasegueneeashanrairtachabierreérrcihesaratascertmmari zed in the
Tabl e 6: Table 6 SNPPositi onSNP Changes vari ation30962allele = "A'allele
="G' vari at FeTSOETBIPRTAE TECCCACHIT MGETATCCAFETTETICANPETE Al lele = "A'al l el e

= F v a Bl e e G AL NG S AL RusaReR el e = hal Lol

™ 5 TCTGTTTCTTTTAAGGCATCATC TATTGTGTTAAT T TG T TCT TGTATTCCTTCTGATTTA

TTCTTCACTTCTGAAATGAATTTTGCTTTTTAAAAATATATATAATTCTTTTCTGTGTCT
GAGTTTTTCTAATTAGGTTTTATGTGGTTTTTTCTTGTCCTGCATCACTTTTTACTGTCT
TTTGCCCATTTTGAAGTATCAGGTTCCAGTTTTGATCTGTTCATGGATATGTTTTTGTGA
10 CATGTTTCTTCTGGCTTCTTATCATTTATTGCTTAGCTTATTAATTTCTATTCTTTCTTA
TTTTCTATTATAAGTATTTAAAGCTATATGTTTTCCTCTAAGTATTACTTAGCTGTCTTA
TACGTTTTCATITTGTGTTATTTGGTGATCATTCACTTTCAGCTATTTATTAATTTCCATT
ATAATTCTTTCATCTATGGGTTGTTT TAAAAAATATTTITTAAGGCCAGGTGTGGTGACTC
ACATCTGTAATCACAGCACTTAGGGAGGCTGAGGTGGGAGGAT TGCTTGAGGCCAGAAGT
15 TTGAGACCGGCCTAGGCAACAAAGTGAGACCCCCTCTCTACAGARTATTTTTTTAAAATT
AGCTGGGCCAGGCGTGGTGGCTCATCCCAGCACCTGTAATACCAGCACTTTGGGAGGCCA
AGGCAGATGGATCACCTGAGGTCAGGAGTTCGAGACCACCCTGGGCAACATGGTARAACC
CCATCTCTACTAARATATAAAMATTAGCCAGGTGTGGTGATAGGTGCCTGTAATCCCAGT
TACTTEGGAGGCTGAGGCAGGAGAATTCTTTGAACCCACGAGGAGGAGTTTGCAGTGAGC
20 CGAGATTGCACCACTGCACTCCAGCCTGGATGACAGAGCGAGACTCTGTCTCAAAARAAD
AAAGAAAAGAAAATTAGCTGGGTGTAGTGGCAGGTACCTGTGGTCCCAGTGACTCAGAGA
CTGAGGCAGGAGGATCACCTGAGCCCAGGAGTAGAGGCTGCAGTGAGCTATGTTTGTGCC
ACTGCACTCCAGCCTGTGCAACAGAGCAAGACGCTGTCTCAAAMAATATATATTTTTTTA
AATTTTCRAACTTCCTTTAGTTCTCTTTTTGTTATTAACTTTTAACTGAATGTTTTGCAA
25 TCAGAAGRAATACTTTATGAGATACCTATTCTTTAAAATTTCTTAAGAATTGCTTTGTGT
TRATATTTTGTTAATAGTTCACATGTGGTTCAACCAATTTGTTTAGT TAGTTCTGTATAT
GTTCATTAGACCAACTTGATAACTGTGTTGTTCTTTATTTATTTATGTATTTATTTTTCT
TTGTCTATTCATCAATTGCTGGGTGAGATGTATTAARATTTCTTGTTGTAAGTGTGGCTG
TTCACTTTCTACCTGTAGTTEGTCTGTTTGCTTTATAGAGGGTGAAGTTGTTTAGTAGGC

30 ACACATAAGTTAGAATTTTTCTGTCTTCCTGGTGAATGGAATCATTTATCATTATCTAAT
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A CRF2-encoding nucleic acid is also present in the genomc nucleic acid
sequence shown in Table 7: .Table 7
AGGAAGGAAGGAAGGAAGGAAGGAAAGGAAGGAAAGAAAGAAAGAAAGAAAGAAAGA. AAGA 10 {5 MAY 2006
AAGAAAGAAA@M;%@QMGAAAGAAAGAAAGAAAGAGAAAGGAAGGAAGGAAGGAGAA%C 23636
GAAAGT CAACAGT CAACAT TTCAGAGAT CCCAAGAT ACCAACACT GACOGT GCCTGCTGE 25 UMY 2006
WD 03/ 140345 PCT/ US02/ 36316

TCTTCCAT CCT CCh&sfonveskalc Mka b drn b ool Sdabvivlcbih ke beb ot erdadat cActaar
TTTGTTAAGAGATCCTAAT TAAGGCCAGGCACAGT GGCTCATGCCTGTAATCCCAGCACT

TTGCGAGCCT GAGETRZAUC FONEST CAETAG T GG UGAE G TSEECARNCATEF A A

ACCCCATCTCT. Aw GACCATGATCGCAGGTGCCTGT, AA%’%%%}K T 5
GGGAGGCTGAAGT T T CRACCCR A ST T A

CACACT AT TCCAT £ GG F Ao AT I AR CEAMAAAAACAMMAL A
AAATCCTGATTAAGCAGAAGCCTTGATGCTAGT CCCAGAAGCATCCT GAAATTTCCAAAA

GAAATI TCCCCCCOEEERHAACTEAGABTAXTTAGRG BE
CATTTTCTCTTCCAAAAACT GATGGCGACCAAAGCT GATCCCAGT TTCAAATAATTATCAA 10
AAAATTGGAAACGRAR T ATEAT AR AE A AR IET H CRERARIAREHCET CATERRC
CCAAAGACAACAACCAT T AT AT T G E AR AT AT GEMAT AT CTIRGEATEEATAG
CAGACAGACTGACACACACACACACACACACACACACACACACACACACACTTTTTTTTT
TTTTTTGAAACT GAGETTOACTGIGARECOCACEOTCEMET GRACT ERERECATUTEBBCA
TCACTGCAACCTCCGCCTCCTGEGT TCAAGCGATTCTCCTGCCTCAGCCTCCCTGATAGC 15
TMTTA@@W@%&WWW@WWW%T

GGIT{HACCAT G%
CACCCTCCCAAA

S (bt d: Q%%CFA
GXAT I'ACAGGCGTGAGCCA CACACA

TTTTTAAT GGECCRAIBGT IR RACAEACHCEHAEE TG TGRCT SAGH fFREEAECATNCAC A
TCGGTGT CGATACACACCAT TCGGCAACGT CCTCCTAAAGGGECCGCATAATATTGCGCGT 20
ETAREH T

CGT GGCGT GT GCCTT ARCTOACARECTHEF

CAATGGCATTGA ACCGGCCT TGAACTCTCCCTAATCCTGCCAAAAT 25
CCT AT AR R e ST P A P AT A SRS CPT EqTReTE e

CARAACT AGT GRCAT AR AR AR P AGT I AR O

ACACTGTGTCCTCACGTGGCAGAACGAGATAGAAGGGCCAGGCAGCTCTCTGAAGTATCCA

GETTGGAGTCATGGACCTGCATGTTCCCCTCTGACATCCACAGAGTACCTATCATGGTCC
TTGGCATGCAGCAGGTGGCCCATARACGCCTGAATGAACARACATATAGTAATGGTCGCT
20 AGTACTAGGAATAGCAGCCACCGCAACAGTCCTGTGAGGGAGGCATTACAGATGAGGAAA
CTGAGGTTTAGGGGCAAGGACCTGECCCATGGTCCCAAAGC TAGEGAGGGACAGGGCTGGE
ATTCCCACTCCCATCCATCTGGCTCCAGAACCTGAGCTCCTGACCAGGCTGTTCTTATCC
TGTCTCAGCCAGTGGCTGCCTGTCTGGACGGATEGACCTAAAGTCAGTCCAGCCAAACAG
AGGGAAGCATGATCAACTGTTCTCTAAGTTCCCTGACCCGGAGAGGCTGAGTCCATGGCC
25 CAAGCTCTCCTCTCTCCTCCCCCAGCTCTCCCACCCGTAGACGGTGGCGCGAAGTGGAAG
AGTGTGCGGEGAACCAAGGAGCTGCTATGTTCTATGATGTGCCTGAAGAAACAGGACCTGT
ACAACAAGTTCAAGGGACGLETGCGGACGGTTTCTCCCAGCTCCAAGTCCCCCTGGEETGG
AGTCCGAATACCTGGATTACCTTTTTGAAGGTAGGTCTCTGEGTAAGGGACTGAGTGGAR
GGCTGTCCATCCCATCGGEGAGCTGTGCTCAGTGCTCAGTGGTTCTGTTCTCCTGACCAT

30 CTGTCTCCCACTTCCCCAARGCAGAGGGCAGCTCCCTEGGCCAGGCCCTTTGAGATGGGE
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CTCCCCCCCCCCCCT COCCCCGCGGECGERGECT GTCCCCAGGGACCTTCTCAGT GAATCCT

AGGCGGCAGGGACGGGCCCGCGGCTCTGCGGGCCATTGGCTGCCGACTGCGTCACCTGCC 30
COGGAGECOEGAGGOGEEAGEOGGRGEACCT GAGTCOGEE0RAG 26 Wo b Méh dh 5

o 5 MAY % 4If’é’r/ US02/ 36316 PCT/US02/36316

GACGCCGCGGCAGGAAGGCCAT GRCGGRGGECCCGAGCGCT GGGGCCCCCTGCTCCTGTGCC

TGCTGCAGGCOGCT CCAGGT AAGGECGCGEEGECCGCGEERAGCGAGEEEGAAGAGGECTCC

CCGGGECOGRECREEET

A e AT CE T AR ABEAEET A

CCCACCCEAC kel deb AL EX AP Eab i e hAC i dabh DI oA E T 1 AN G S
GACTGAACAGAACCGGGT CT T TGATATTCCT CTCCCGCAGGAAACGAATCCAGT TTCCTA

AT GCT TCCAGCIARCAEBAGAECTGEAGAANNAENTCACOGECNGT THGATACTCOAT T

TTTTAATAAAGTGCTTTTTAATGTTTCCT AAAGAAAGCACT GATCCCT GOGT GAAAACCA
CACTTGACCCTREAGHRET ~ A AT P B P Te e T

OCTGUCAGEO KGR SEHAERLCHEERAeT GRAROCEGRETECEAMCAGAC 10
GECTTTCTTTTGCGIGGTGGITGITGITTTGITGITGITTTGITGI TGT TGT TGT TGI TGT

TGTTTTCCCACETECEAGTGATCABTAACGT GIGASETACARAATRECOTER A
CAACCACCAAACCTCACCGCCCACGACTCCAACCGAAGCAGGGAAGAGAAGGTCCAGAAA
TCGCCCCCAG AT F e PR T EAE PCAEACTT AR - ‘

%¥%ﬁ%@%@%@%ﬁ@ ?%%QE“ °

GAGGCACACAGAAGAGAGAAGACEEEETAAAGCAAGCCTGEETAGCTTTTGCCTCC
A AGGCACH ER AT T T FEE T AE IR e e %)

GTCAGTACE R
TTTCACCT GATEACI AT T T AR TATACACAACAGTANTATNCET GReATGAT AGEACK AGET A

AGTACAGCCAGATCTAAGTTCAAATACTGGCTCCCACACAAACTGACTGTGTAGCCTCAG
GCAAGT TACT TAAEARCF B E TRt FATAEERETIH : :

A M I oI >

TTABCAT GT GARGEABGTASATASTER0GACTEROCRERACATAREATATEICRACAART G
GCTTGCAGACAGCCTGGT CTCCTGCT GGT CACCCGT TAGGAAGT CCAGAAGCT GGGAGTA
GT AAT AGCACTABCE I CET eSS KT AR ST CAOr AR SEREARCREATIEAGEAEAA

GCACGCACCCAGERE A A e AT AT AR AR AR ARG C

GTGGAAAGAAGCTGGCTCGGTGCATGCGATAARAGAAGGCGAAGGACAGATGGGTAAGAAGA

AAGGEGAGGATGGAGGGGATGGAGGAGGAAGCAATGGAAAANTGGGAAGGAAGGAGGTTGG
20 ATGGAAGGATAGATGCCTATTAGGAAGGAMAATATGTGTGCGATAGAGAGATGGAGGATAGG
AAGTATGTTAGTCAAGGTTCTCCAGAGAARCTGAACCAATAGGATATATACAGATACACT
AAGAGGAGGCCAGCCGGGCGCGETGGCTCAAGCTTGTAATCCCAGCACTTTAGGAGGCCG
AGGCGGGCGGATCACGAGGTCAGGAGATCAAGACCATCCTGGCTAACACAGTGARACCCC
GACTCTACTAAAAATACAAAAAAPAATTAGTIGGGCGTGATGATGTGCGCCTGTAGTCCC
25 AGCTGCTGGGGAGGCTAAGGCAGGAGGATGGCGTGAACCCAGGAGGCAGAGCTTGCAGTG
AGCTGAGATCGTGCCACTGCACTTCAGCCTGGGTGACAGAGCAAGACTCCGTCTCAAAAT
AAATAAATAAATAAATAAAMAGARGGCCAGCCATGGTGGCTCACACCTGTAATCTGAGCAC
TTTGGGAGGCCGAGGCGGATGGATCATTTGAGATCAGGAGTTCAAGACCAGCCTGGCCAA
CATGGTGAAACCCTGTCTCTACTARAAATACAAAAGTTACCCGTGTGTGEGTGGCACACAC

30 CTGTAGTCCCAGCTACTCAGGAGGC TGAGGCAGGAGAATTGCTTGAACTTGGGAAGCAGA
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30 ATCCACAGAACTGGACCCTCCCTOCCTGATGOCATTTTGCAACCOGTATGGATTTCCATC 27 0 5 MAY
2006 WD 03/ 040345 PCT/ USCR/ 36316

ATGGCACATGGGACACT TCAGGACCCT GAATTCT CCAT GGGACCAT GAGCT CCTATAGGG 05 MAY 2006
CAGGAAT GAAGBIGRGISHET TCT TTGAAACCOCT GGCACACCGT GGT CAACAGATCTT G o/ust2/36316
TTGACTCGTAGT GGT CAATAGAT GGAATAGT TGGAAT CATAAAGCT CAATAGACCCCAT

AGAACCT AGAAGACAAAGT ACAGT CAAGAGCT CBGACT TTGGAGT TGGCTAGGCCTGGAC 5

TGAATCTGATTCTAGAACT, W @E SO R LARLAT]
ATAATTATTATAATGAATA éCT iA J](%ATTAAAAGAGAAAGTGTT
CAGGTAAACTGT T TrACAGARH - TFACAGATIAEETOCTATTAA

ATTATTATTATTAI [TTATTT AI TTATTTT CACACAGAGT CTCACTCTGTCACOCACLLT
GGAGTGCAGT GECCEARTRE : !

TTTTGTAT %ﬁW@WM@%@

GACCT CAGGT GAT TehCeE AACE ARG CEAL RACHAEEXCTCAITAT AR ACKICEIRACICRAR T
CCATGOCOGGOCT TAGCTGCTAT TATTATCATCATCGT TATCATCATCATCATCACCTCG
TAGATAT GTCAAGESAEHET

TAGATGGTGAATACCAGEGA
GTGGCTTGGCAACA i
AGAGAGCAGCAAGAGTEEXTEEEIcAGEIoRE .
ACCTCAATAACAAATGTGGACTTTATTCTGAGGCCAAGGAAAGGGCATGAAACTGGGGAG
TGGT GT AAT CAGATIE B EA T T CACAREGAR IS AT FANCAGS TCAGBAATISE AN PETTIICTD 0

oA AT T AR A AT A AN AR A

TAAGGCAGAGCCAA T A HECAAGAREd hied Adei X dacd AAched it Al fxhenc
GCTGGEGTGCT CCAGGAAGGGCAAAAAGT CCT GT GTGGATGGAGATAT GGGAGCAAGGGA

TSGR 5

ACCAGGCACAGT
WTAWTTMW@MW@&AMM@@&%@
CTGAGCCAGGAGAAT CGCT TGAACCCGGAAGGT GGAGGT TGCAGT GAGCTGAGATTGT GC
CACTGI-ACTCCA ARGRETCRETCFEASRANTASANTARTASTEATEB 0

AAACTTTTACT T L SR EHAEA ARSI M A AT G #8 VIO 03/040345

GAGATGGGTGGGTAGATAGTATAGAAGARAAGCGGGACATCCAGCCAGGGAAGGAAGGGT

TGGAGCGAAGGAGAAGCAAGGAAGGAAGGAAGGAGAGACAAGAAGGAAGGATGTGTAGAA
AGGTGGAAGAGAARAGAAGAATGGATGTATGGGAAGAATGGATGAGTAGGTTAGAAGGCT
20 CACTGGCTAGATAAAAGGTGAGAARGTATAAATGAATAATAAGARAGGAGGCATAGGAAGA
ARAAAATATTGGTTAGAAAGGATGATTGAGAAGAARGGGTGGTTEGGAAGGAAGGAAGGA
AGGATGGATGGATGGATGGATGGATGGGAAGGARAGCGAAGGATAAGAAGGCAGACAGGAA
GGCTCTCTGGCTAGAAGAATGGCAGACARACCACAATAATTGCTGAATGGGTAGGAATAA
GACATTAGAAGAATAAAGGGAAAGACACAAAGATATTTAAAATGTTTTCATTAATTTTTT
25 GCCTCCTCCCTGAATTTCTCCTGATTCTTCAGCCCCACATCCCAAGCCAGGGTGATCCTT
CCTGCCTTTACACTCCCTCCACACT?TTTCTGCTCTCATATGTGGCCGTGGTCACTTTCT
TTTGGTAGTTTGCATATTTCATTTACCCCARACTTTCAGCTCCTGAAGGTCAGGATACAA
GGAGGCCTCATCTCCGCATTCCCCTCAGCTCCCTTCCTGAAGC TTGATACCTAGTCAGTA
CCCAGTGGATGTTTCCTARACATGTAAGTAATGACATCATGAAGARGCCACATGTTTACC

30 TTGACCACARACACAGGGCAAAGGTGACTAGTGTGGTCAGAGATCCCTGCTGGCTGGGAA
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0'i MM 2006 PCT/LJS02/36316

AACATGATCTGATTTTCATTTTTAATCCTTCCTGCTATGTGGAGAAT GGACT GAAGGCA- A
GGTGTTTTGTATATTTGTCTGT TTCGTAGAGACAGGGT CTTGCTCTGT TGGCCAGACTGA G5 MAY 2008
AGTGCAGT QTCACGGCAGCCTTGAACTCCTGGGCTCA(XBCGAAACTCCCACCTC

AGCCTCCTTA TTGTGCCCTGCTAATTTTTTAAAAAATTTATTTTGTAGRER1502/36316

TGTGGTCTCACTATGT TGCCTAGGCAAGT CTTAAATTCCTGGTCTCAAATGATTCTCCTG
CCTCGATGT CCCAAAGT GCT GGGAT TACAGGT GT CAGCT GCCATGCCCG ZLCCTGTATTTT
TTTTTTTAAT G AR R P AP A R T A B T T B R S TITCTACEAT
AAAGCT CTTCT GEAMATARMAT EACAOTCTAAT AL LA ACATARTLAGEIRALNCT
ACAGTGCAGACTTTTCATCTTACATTTGLCTCATGAATTTTAGTATAACTGATTATGAC 10
AGTGTTTTTTACARAGTRATGATCTASAGEAGAR AACACATAS
CATCAATATATT OGTTCAGT AATATCT GGGCTTGGATGA, NOCTGON GAAGTAGGTAA AGC

T GT CAGAT AT T TR P AR NS A AR e AR SA R A AT N ISR TR TSR T ACFESPEACT
AT AAGT GoT G AT e A G AT OB CaTRe cﬁﬁ%%%%?%% 15
CTGCCTCAGCCTERGEH CRACAGEOGEROCA

TTGﬁGWTTTTAGTAGAGACACEEWTTCACCATGWTGEWCACEETGEWCTCEAACTCCTGA

o T RHCCARATAGI CORT TRAT 20
TACATCACCOT s FAMAMGATAGT FHMGELOMASTGHTETS G

CATTCACAAATCTGAAATGTGAATACAAAAAT GAAAT TGTGAAATAAATAATGAATATAG
GTGHEACCT AAAS AT I T A AT A PRGA T e TOBAC R A BB BA T AT A AR AGATEX IACCT

CAACCCT GOCCT AR A AT A LT A TACACHGRRHT 05

CATGGA~ KTACTarEAdCrEdddrtAdch ET{¥oAGrCad o€ Chi#dot §ab R ARGCEaEEFaE CGAA
TGCAGTGECACAATCTCAGCTCACTGCAACCTCGT CCTCCTGEGT TCAAGCAATTCTCGT

TS CPCCTRATAET

GCCT CAGCCT CCZABSTACTPERTIRCT ICHA

o e AU
CTCAGGTGAT C
CCCEECECCCA TdabAA BARITCAJACEddIh SR 4 RO ST ARG AHGC 29 WO

03/1)40345 0 5 MAY 2006 PCT/ US02/ 36316
AAAAGAGATTGCTCCCAAAAGTGTGACATAGAGAAACAGCCAAGTATGTGATTATACCAA

ACTTCAGGAAGATAAAAGATCAAAGTACTCAGTCGCTCAAAAGGCTCTTTGAAGAGATTA
AGATTATAACTCACAGTCCCCTTCAATCAAACCAGGGGACTTCTAGGAAGCTGAACAGCA
TTGTCCCTCAGCCATATCAGCTGGAGCCAAMAGTAGAGAAGGGCTTATCTGAAANAAGGA
20 TCTGTGGACCTGGCTTTTATCTAATAATGCAGTGGATTCCCCCATGACATCCATAGGAGA
CCCGTARAAGTTCCTGAGACGTTTACATCCACAGAAACACTGTTAGCTTGGATTAAATGGA
ACACAGAGAGTATGAAATCARAGAAGGCTGTTGGACTCTCCAGTTTCTACTGTTGAGATG
CAGACTGGTAAAACTACTTAGCTGCAAACACCTGCTACCTTTAGTGAAAAGGAAGGATAT
CTCAGACGGTGAARCCAGAAGCTCARAGGGCAGTGCTAAGAGCGAAAGAGAATTCTTCCC
25 AGGCCTTGAAACCTAATGGAGTTTTCTTGCCTGGATTTTCAAACTGCATTGGACCATGAC
CTGATTGTCCCTTTCATGTCCCCATGCTTGAGCCAGATTGTCTGCAACTGTTATCCTGTG
CCTGTCCCACATTTTATGTTGGGAGCAGAAAACTTTAGTTTTGCTGGCCCACAGATAGAG
AGAAACTGTACCCCGAGAGTTGTACTGACTGGACTATGCCCAGAGTCTATTTGACTCTGA
CTTAGATACTGTTGATTTGGGAATTTGAGTTGATGCTGTAATGAGATGAGACTTTGGGGG

30 ACATTGGGATGGAGTGAATGGATTTTGCATTTGARAGAGATGTGGGTTGGGTAATCCTAG
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CATGGCTGGGEGGT CCTTCACACT TGTTTATACT GGCAGACGT CCCTGTGACTCTTGTCTG

ATCCATGTCCAAGT TTATGCCTGT CTGACCAT TGCT CTGGCGCT GGGAGCCAGACTGTGT
TCCCAGCAACCCAGGGAAAACCAGGCOCT GBGRCT GBGRCCT GGGT TCCT GAGATGGAAGGT G 05 MAY 2006
CAAATTCAGTWEARIBAGTE CAAT GCAAAACAAGT TCAAAGGCT TATTACT TACAGAT CCR - hrus02/363 16
GAGCAGGGAAGGT GCAAT GAGT AGGGAGGGT CATCCTCCATCCTGGGCTACAT GAAGCGG

GAAT GAAGAGT CAGGCAAAAAGAAAGT GAGAGCT TGT GGCAATGAGAAGTATATTATGTA

AGGGACT AGGGT GECEATHoAGTRAARCIICh AR MEATRCI T EAATGAT EET Ak

GGAAT GGGT GBGAAGT GGBGAGCCCAGT TTGCOGGGAGGGAGAGAT GOCTCGAAGT TCTT

ATCTCT GGCCACT GEETIRBCACRATC FEAET RRCTEATPASEGARITA 0

AACCTTTGCTGTGT COCTTA
CTTTGGTGTAACC@E?%};EN FGIAR WM@%@%@%&%
CACCTACTAT GT Celofd st A Bk A et hd i Ohdal Eahchtdobd EahCht - oAEAA

AGAGCCCCTGGTCCTTGATATCCTCAAGGATGCTCCCTCCTGGAGGCCATTAGGTTCCTG

TTCCATGGTGTT

CAAAGGGTCTTCTCTCATGGCACAAGGGCTGCAGTACAGCCAGTCAGTGGCTCCTGGTTC

CTCAAACT CAGT GAGEA T T e e e e B A I O BN T S PAE IS ERC

GT CAAGACCACCCASA AR LA b T GA Rl a b ddat A Gee bl N A Kt dalbobe T

GTCTGGCCCCTCCCCAGAAT GT GACGCT GCTCT CCCAGAACT TCAGCGT GTACCTGACAT

GGCT CCCAGGCCT a0 CABC TG EGATCTARTI T CTGRCENATONGEEERAEA 2 0

GGGGACTCTCTCGGCTGGTGGATGGGAAGACTGAGGGGGTGGGTGGGGGCTGGAGGGGCT

TCTCTGGGACA SFE ‘

GAT GOLUAT GT CEOGEEAEE I LS a1 dc H%%%@&E&E%Wﬁ%‘ﬁ%

TGTTGAATGAAGAGCAGT GTACAGGT GACCAGT GCCGGGGCGGGGGTAAGTCTTTGAG

GAAAGT T GGT GT GEReCAREaATCIARC ST CHEERICADAS ARy

CTGGATGAGGTGCTTGGAGCTGTCCCAGCTGATCAGTGAGGCAACTAGGTACACGGCAGA

GGAGCTGT TACCT G A T T R A T e F E R A P A CRE S P P 1P P PTG TP FRCT

TTTTTTTTTGAGAGAGAGEEITGETGH AN AT AT EATEE

GGCTCACTGCAACC%CCACCT%CTGGGTE;Iré;cﬁAGTGATTCTCCTGCCTCAGCCTEE:CAGAG{%E A

AGCT GGGAT TACAGBBAFAT SQCARBACATCT ARETATICAE FOATITITET AATAGAGAG 130

GAGGT T CTCCATGT TGCCCACGCT GGTCTCGAACT CCTGAGCTCAGGTGATCCACCCAC 30 WO 03/ 040345

05 2006 Clsgﬁt;lqggwg‘a%%QCCTGGG’I‘GA’I‘AGAGCAAGACTCTGTCTCAAAAAAAAAAAAAA

CTCAGCCT CCCAAAGH (1 S E AT d AR bl ARAAGEGE KT T LG AMAT CEAREA

CACTTTTCCCGATGGGATCAT T CTCAAT T TGGAAGCCCAGGCAGCCACAGCGAAT CCAGA
GGAAGGAAGGAAGGAAGGAAGGAAGGARAGAAAGAARAGAAAGAAAGAAAGARAGAANGAR

AGAAAGRAAGAAAGAAAGRAAGARAGAAAAGAAAGAAGAAARAAAGAAAGRAAANAGANA
GAAAGAAAAAGAAAGARAGARAGAALGARAGARAGALAGARAGAAAGARAAGAAANGARA
20 AGTGAGTTCTGCCCTCTCTTGCTGGCTTACTCTCACCCTCTCTTGCCCTTCCACCTGCCA
CCATGGGATGACACAGCACARAGGCCCTCACCAGATGCCAGTGCCATGCTCTTGGACTTC
CAAGTCTCCAGAAACATGAGCCAAATACACTTCTGTTCATTATAAATTACCCAGCCTGTG
ATATTCTGTAATAACAACACAARATAGACTGAGACATAGATCTTCARATAGTGAGGTTAT
COTGGATAATCCAGATGGGCCCAATCTAATCCCATGAGCCTTTAAAACTTTCTCCAGATG
25 GAGGCAGAAGAGARGTGGCAGAAGGGCGAAGTCAGAGAGATTTGAAGCATARAACAGGACTC
CATGGTGCCGTTTCTGETTTGACGATGGAGTGGTRAACGTGATGAAARATCTGEGTGCCTT
CCGGAGCTGAGAGGCTCCCACTAACAATCGRCCAGGARACAGGGACCACAGCCCTACAGT
CARCARAGAACTAAGTTTTGCTGACAACCCAAGGGGGCTTGGAAGTGTCTTCTCCCCCATC
GGTTCCAGATGTGAGACCCAGAGCGAAGGAACCAGCTGAGCCCACCTGGACTTCTGRCCT

30 AGAGAACTGTGAGATAATAAGTTTGTATCATTTTTAAGGCACTGTGTGTGTGGTAATTTE
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GAAAT CTGACAAT GGAAGCAGATCCACCATCTTCGAACAT AGATGGGAATCGT TCAGAGT
TCTTTAGCAGGACAGT GAGATGATAGAAGCAGAAGCT CGEGAGGATTCACCTGGAGT TGS
TGAGGAGGGEGAAAGCAGGAAGAGGAGGGEGACCACCGT GT CCTCAGGACCCGT CCTGT GCC

S 05 MAY 200

AGGCCAAGY YA GCCCTACGT GAATATTTCACT TCCT TCTCCCAAT GT GACCAREER/S02/36316

AGGCTCTGIGI TTTCCCCATTCTAGAGGT GAGGGGAT TGAGCT CAGAGEGT GCTGT GTCT
TGT CTGAGGAAGGACGT CAT GGAGCCAGAAGGGEGAACT CCGGT CCGACT CCAACATTTGT
GCCCTTCCT GT TEISRONCAF CATEETTECA

GCCTGECTTGA CAGACT GCAAGAGA

A CAAAA A A A O R O R A PAAT AT
TAATCTCACAGGARGE S GHEAGEAGAAGT I GAGTAGERE T G T FACAGA SRAGRAGACT
GAAGCACCAAGGGTGCATGT TGCTCAAAGT CACACAGCTGGEGCGTAGTATGGECTGGAATA
MTTTATTM@@W@WMWWMMMGWWA

GCACTTTGCGAGGCCGAGGT GCGT GERGAGAT TGCTTGAGT CCAAGAGT TCGAG
GGG ARG AT A F R AL T ST CPAERAM R RAK AR AATREANRAIRTT A
GT GAAGT GT AGE AR Sl Ml oL G AGE] Al LT (eI LT (A ECEA
TCACTTGAGCCCAGGAGATGGAGGT TGCAGT GAGCT GAGATCACACCACTGCACTCCAAC
CT GAACAACAGAGRAARATCET A ArshRANAGRAMATSCEARECTICRGAACTIATCTATGAT A
TTTTTCATGTCTTTTATACATTAGAATGGTGATATTCTAATTATATAATTTTTTTCATTT
GTTAGT TGGAA P P F AR AR F S AT TR E AR R E R TIXART A& T C

ﬁ&%¥WWWé%%u ATTATT%‘T%A

AT GAACT CAGGEATCI TAMACAGATT EEHEEIICICAGECT AT T GRAGACEFACTETOGECA
TTGAAGCTTGAATTGCCTCATCTCT GTCCAGT GRGAGT CTCATCAAGT TTGCTCCTGAGT
CCTTTTAACT TG@WWWWW WMWW@C
AGCTGTCCATT e1 CTCTGG \

GCTATGCTGAT@MEEAEJM@E@@deMMMd@A@WﬁGT

GTATACCACATAGACACACACATGTACATACTTTTTTTTTTTAGACAGAGCTTCACTCTG
0 5 MAY 2006TCEFTIaADYTEaEIETCTTTTCTGTGTATGCATGTGTGTATAGCTGCATTTATT

T CARGAGATTAT LT BT AL TACT AR ACTH LA P A ACEAGEAT

ACCCGGCT AAT TéddCE AT T1acAGIMAGASACIAECACT EOATCCATNGT A CEROAEEETLEST

GTCGAACT CCTGACCT CAAGT GAT CT GCCCCCCT CGGCCTCCCAAAAT GCTGGGATTACA
GCCTATACGTARATGAATGGGCATCGCTGGGTTCCAGTAAAACTGTTTACAGGCCAGGTG

rl

CGGTGGCTCATGCCTGTAATCTCAGTACT TTGGGAGGCCGAGGTGGTGGGAGGATTACCT
TAGCCCAGGAGTTCAAGACCAGCCTGGGGAACATGGTGAAACATTATCCCTACAAAAADA
20 AAAARAGCTGGGTGTGGTGATGCATGCTTGTGGTCCCAGCTGCTTGEGATGCTGAGGCAG
GAGGATCGCTCGAGCCCAGGAAGCAAGGCCACAGTGAGCCATGATCGCACCACTGCACTT
TAGTCTGGGCAACAGAGTGAGACCTTGTCTCAAAAAAAACARAAAATAARACTTTTTACA
TAMCAAGTGGCCAACCAGACTTGGTCCCTGGGCCTCTGCTCTTGAATGTTCTTGCTTCC
ACTAAAGTAACATTCACACTCCCGATTTTTGCATACTCTGGGTTCTGGGGAATATAGATC
25 CGAATCCAGCGTGGTTCCTGCCTTCAAGAACCTCACAAATATTCTAGACCAGCACTGCCC
AATAGAAAGAAATATAATGCAAGCCACATGTGCAGTTTTAAGTGTTCCATGTTAAATTARA
GTAAAAAGAGACGGGTAAATCGAATTTTAATAACAGATTTTACTTCATCCAATTGAATGG
TATCATTTCARTGAGCAATTCTGATAGTGATTGAGATCTTTTACATTCTTTTTCACTACG
TCTTTAAAATCTGATGTGTGTTTTGTACTTGGAACACTTCTCAGTGTGGACCAGATGCAT

30 TTCACATACTCAGTAGTCACGCGTGGCCAGTGCCTTCCATACCACACAGTGCAGCATCTG
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5 GGCATCAGCCATCGCACCCAGCCTACATGTACATAATTTTTAAGATAAAATGCCTAATGA
GITATACGGGTGCTTCCCATCTAAATTTAGI TCCTTAGGATTTTTACCTGACTTCTATGG )
TACATCTATATTTTCTTTCTTTCACACTGAGAATCCTGT TTCTCAAGGACAGGEEGACATG 0§ may 2008
ATAGAACT AGMA TGMBBEATAATTACTCATTTTCTTTATCCCAAAACATACATACT TGCECT/US02/36316
TCTTAATAGITTCTTGCTCTTTTCGCCCAAAGGGT TTGTGATGGTCAATATTAGGTGICA 10

ACTTAATTGGGT TGAAGGATGCCCTAGATGECTGI TAAAGT TTTGI TTCTGEEEGTGTCTG

TGAGGGT GT TCCCA S AATHEcCAAE I LA A EAUSEEENCT E X ACAAEREANCACI RELSITe
CCFCAUCAGFGFGBGTGXBCACAACCCAAUGBCT@CAGBCTGBCTGGAAAGCAGGTG

GCAGAT GGT GCGA TR SF T P T S F & T ET R EEa

GATGCTTCCTTCT T T 15
T e U SR
GCCT GCACT TTCAGET alrceobd f¥ct 1o heéFehah M chCiAGE LA CACTATRGEXaA
TTCTTTCTTTCCCACCTTGCTGACGGCCTATCGT GGGACTTCCCCTTGTGATCGTGTGAG

CCAAT ¥ CT CCT T ARG AFGSEFEXIC T MGATATATACH AR CETATFAGFRCRCIABCTUG

TGGAGAACCCTGA AATAAAGG(:I TGITGCTTTTITCTITTAAAATCTAGTAATTTTATTT. 20
GACTGTGTGTT R PN T BT AP T T AR A PR AT A P T
CACT TAATACATG@I&W&Hﬁﬂé&m&ﬁ%@%ﬂ&g&m&ﬁ&%&w
TAGTATTTGTTCTATTCTCTTGTTTTGATTTTCTTCTTTAGGGACTCATATCACTTGTAT
GITGGATCTTCT T PRI &I ECAG RO R CMCT T T ORACACRBAGAERCATATTCTAIRC
AATTCCAAGACT TTGT GAGECAT AGGT AGGAGGAT OGCT TGAGOCCAGGAGT TTGAGACE 25
AGCCT GGGCAACATH AR RAAERTACRA P RESSPET TS
TTTTRET TTCAAATE L ETd AN G SR FEA R SR SIAGI AL EET e d fekiad:
TAGGTTTCACTCTTGAGT TTTTAAAAAACT GTGTGCT TCCATGT GI GAGAT TATTCAACA
TCTTATTTGTAAT CRIACTEATOCTIACATTIA ETIG T eET GALACT O ACTOT GCETART
AGCTGACATGTTTGTAGCTAAGAGCGCACATTTCTTATCATAGCT TGCCGTGCTGAATTA 30 1
ATTCCAATTTTCT PR ARAC AR A P A M ERET AR RATCT APATACARTHAASHNTC32 WO 03/ 040345
0 5 MAY 2006 ,Bald 402303 tBaccrocrreTTecTeeAGETCCCAGETOEGTATCARGTGETG
CCCATTTTAAAGTATACAATT TGATGAGT TT T GACAAAAGT GGGCACCCACGTACCCACC
ACCACAAT CAAGATER#9AGACERT CIC T EACC OCCAGAARTTICCETCATERACTEREARAT
ATTCA CCAGATCTAGGCAACCACAGATCTGCTTTCTGACACTGTGGATTAAACTT
TGOCT T T CCAGART I T AT AT R A B R A A T A AT AT P TR 5
TCCTTTCCCT CAGGAT AR dHed SAAAEE EACEACAT L dAGAI AL LA Ml doa
AATTCCTTTTTATTGCT GAGTAGTAATGCCAT TGIATGACTATGTATGACAT TTGI TAAT
TTAAATAGGGTCATGTATGTGAAGCACTCGGCACAGGTGCAGTTGTAGACARGAGCCATT

GTTGTTTCTCTCATTGTTATTTTTCCTTCCTTAGAAGCCARCTGGGCTTTCCTGGTGCTG
CCATCGCTTCTGATACTGCTGTTAGTAATTGCCGCAGGGEETCTGATCTGGRAGACCCTC
20 ATGGGGAACCCCTGGTTTCAGCGGGCAAAGATGCCACGEGCCCTGGTATAGCAAATCTGE
GGGTGTGCGGCAGGTCGGEAGCGETTGAGAGTARGGGAGTGGGGCTGGAGC TATGAGTTG
TTCAGATAGAATATCAAGATGGTCCAGACTCTTGGACCAAAACATCTATCTTTGTGTCTG
AATTTCCACCATTAGTAATGCATTCATTTAGTCCTGAATABARTGEGCAAACAGGCCCTGG
AGGGAGCAGTGCCTTAAGTTCCTTTGAGATARATAACTTCACCTCTGCTAAGGATGTGTC
25 AGCTGCTGAGAGCAGAGCCCCTGGCCTTGGACCTCAGGAGAGACACTCARAAGGGGAGGA
GAGGAGGCACCAAAGGGGACATCTTARAAGAGTTCCAATTTTTAGTTCACACTTTAACCC
AGGATAAGCTGTGTCCTGGCTGACCTTGGAGTTTCTTCCCTGETCTGCTGGETCTCTCCC
TTAGAACCTAGGGGCGAGCTGGGECAGGGGARGCCCAGGAGETGATATAGGTCGGCCCTG
TTCAGATGAGEGCTGGCAGCRGCAGCTTGGGCATATGCGAGGCTCCGATGGGCATGGGEG

30 CTTTGAGGATCGATTCTGAGTGTCCCTCCATCGTGECAGEGTGGCARAGGGAGCATTTCC

42



CCATTTTCCCGI CAGTGGATATTTGEGT TGCTTCCAGI TCTGEGCAGGTATTCATTTGCT
AGGGCTGCCATATGCT TGCCCT CTGGCCTCCCAAAATTTGTGTCCTTTTCATATGCAAAA
TACATTCACCCCCT CCCAACAGCCCCAAAACTCTCTTTTTTTTTTTTTTTTGAAACAGAG

1o 05 MAY 2006

TTTTGCTS PP CCAAGCT GGAGT GCAAT GGTGTGATCTCGGCT CACT GCAAGCTIATS02/363 16

GCCTCCCGGGTTCAAGAGAT TCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCA
TGOGCCACCACGCCTGGCTAATTTTTTATATTT ] IAGTAGAAATGGGGTTTCACCGTGTT
AGCCAGCCT & T e IRRETCSAFeaXCTSECAES i & R

AGCATCT AT AT ARG CT AT CT AT A TAT Lt AT CCACET T
ACT CAT CCT GAETEAAATICaat CSRCeAaddA R GARCTITE T CHaSACIAGACAGHERAT GT

GCTTTGAAAATAAAGT GATGEGACAT GCAT GEGATAGACT TTCCCAT TCCAAAAGAGAAA
AATAGGAAAWWWW@@AW

GGT TAGCAGGAGREEAGCET IR EARAGT ClGTFRIEISCAGTECTTT

GGTGGCAGT GACAACCCTGCTGATCTCTGAATCATCTTCCAGGAAATTTTTCCCTATACT
TGAAGGAT AT TR IEFCT FCAEATIEARR FATSCF FATEAATC

GG GOCT T AT AT AT G AR CE T AR R aTT

AAGT CT AT Gl e AT e AT A e A AT CAATETITECIT G AGCEAGAAGRA TAG
TGTCCTCCCCAGAACATCCTTTCTCATTTTTTTTTTTGCAATGT GGATAGGCTGAAAATT
THCCAAAGC RTEAASTIIC TG FRCC R FCERTE TREOBARTIT CTART TS T APATISRGT TCT

L
AAATCTCTTE?%‘WA *ﬁk%'? r ATT

0 5 MAY 2Q9&:acRedcSththd @3 AACAGACAACATGGAAGAAGGACCTTGCAGAGGACG

15

T

20

25

30
33 WD 031040345

TTATATTATCATTTTTGAGATGCCT. AGCCAATGATCT TTTAACT TCT AATTTCTGCAAAA

GTTTCCAAT T A AT GTC
TATATTCCT%%%A E‘%gﬁ“ K%gﬁ%;ﬁ%

CIBTCAAGATB@IQQQG&&EIM@GMEJMMA@%¥E%EWAEWTT
ACCTCAGCACCTCATTTCTGGTGCCCAAAT CTGCACTGGT TTGCTAGGGCT GCCATAACA

AAGT ACGACASTCFEEBST AARCARCACRATIACT AT TR B AR AT TCFEGACHEFGGAA

T CCAACET o A B L d e L R S S R LA A

CACCACCTGAATTCTCCAAGGACTCGGGTTTCCTGGAAGAGCTCCCAGAAGATAACCTCT

CCTCCTGGGCCACCTGGGGCACCTTACCACCGGAGCCGAATCTGGTCCCTGGGGGACCCC
20 CAGTTTCTCTTCAGACACTGACCTTCTGCTGGGARAGCAGCCCTGAGGAGGAAGRAGGAGS
CGAGGGAATCAGAAATTGAGGACAGC GATGCGGGCAGCTGGGEGGCTGAGAGCACCCAGA
GGACCGAGGACAGGGGCCGGACATTGGGGCATTACATGGCCAGGTGAGCTGTCCCCCGAC
ATCCCACCGAATCTGATGCTGCTGCTGCCTTTGCAAGGACTACTGGGCTTCCCAAGAAAC
TCAAGAGCCTCCGTACCTCCCCTGGGCEGLEGAGGGGCATTGCACTTCCGGGAAGCCCAC
25 CTAGCGGCTETTTGCCTGTCGGGCTGAGCAATARAGATGCCCCTCCCTCCTGTGACCCGCC
CTCTTTAGGCTGAGCTATAAGAGGGGTGGACACAGGGTGGGCTGAGGTCAGAGGTTGGTG
GGGTGTCATCACCCCCATTGTCCCTAGGGTGACAGGCCAGGGGGAAAARTTATCCCCGGA
CAACATGAAACAGGTGAGGTCAGGTCACTGCGGACATCAAGGGCGGACACCACCAAGGGEG
CCCTCTGGAACTTGAGA&CACTGGAGGCACACCTGCTATACCTCATGCCTTTCCCAGCAG

30 CCACTGAACTCCCCCATCCCAGGGCTCAGCCTCCTGATTCATGGGTCCCCTAGTTAGGCC
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GATGGCTGCCTTCTTGCTGTGTCCTCACGTGGCTTTTTCTCTGTGTGTGTTCACTCTGGT 10
ATCTCTTCCTCTTCTTACAAGTACACCAGT CCTACT GGATTAGGGOCCCAGCCTTATTAC 05 MAY 2006
TTCATTTAACCATAATTACCT CTTTAAAGCTCTTATCTCAAAACACAATACCACT GGGGA o
TGAGGT CTTGABGATAEGAAT TTTGGGGEGAACT CAAT TOGT CCATAAT AGGGCTAT TAT R T/ US02/36316
AATTAAGCTGCT GT GAACATTCATGTACAAGT CTTTGTGTGGATATGTTTTCATTTCTCT

TAGATAAAGATCT AGGAGT AT CAGCCT GGGCAACATAGTGAGACCCCATCTTTACAAAAA 15

ATTTTCAAAAT TAGCA Db et at AEaRCEITT A€ ATCEIARGEARCAdpAEEREEL T AL

GAGGT GBGAGGAT CCCTTGAGOCCAGGGGT TTTAGACT GCAGT GAACTAT GATTGCACCA

CTGCACCCCAGCCT &SRS PEATACASFCRBACTET CREPIREETTISAA

GATCTAGIGT TANGRT EACCRAT T G AR T o A A ACA A AL T B0

GACCTGI TTCCAAAG e éetiiedddiat T4etit dfdooftcAMERAdAodatbiictdidhre
AGTTACTCCATGTGCTTGI TACACT TAGTATTATCAGTCTTTTTCATTTTAACCATTCTA

GT GAGTAT GTAGT AGTAT RF AT T CIIC T AT IR ACAACTOBCT P TEAT GAT GTCT

GTTGAACATCTTTTCATGTGCTTATTGGCCATTCATATATCTTTTGT GAAGTGACTATTC
AAATATTTTTCCACT T T AT A S T E R P AR P T T T P T AT T AT A FTHFET AP ERIF S s
ACAAAT CCTTTAT CAGGEAT SR AT FSTebd FrE L d e oA Sk ekt ettt ta
TTOGTTAGGCTTTTTTGGIGEGT TTTTTTTITTTT TTTTTGGAAGAGAAAAATATTTTAAT
TTGATAAAAT CCAGTATARCAGCTGT IATAGACEATTATASTGTAGCESACARATICAGS
TATGTTGAAGCCCTAACCT CTAAGT GACTAT TTGGAGATGAGCCTTTAAGGAGGTAATTA
AAGT AAAAT GAGAT AR AR e B e St P A PR A T AR C T P ETP PP RPRRIDOCR3 0

GACGAMGACACCAA GRS AL AR AR %ﬁﬁm (RGO R4 VO
03/0- 40315 0 5 MAY 2005  PCT/ USD2/ 36316

GATCTTCGACTTCCAGCCT CCAGATTTCT GT TGCT GAAGCCACCCT GCCT GT GGT GT CPT
AP PEANERET

ACCAT GGCAGCCCT EH AR AR AT ICFEXK AT P T

TGGTGT CCTAAGCART AL HC{ et L GRS EL féeh T hdérhd ol §
TTCTGGAAGTTCTATAAT"TTAGCTTTTACATATTTTT%T(TIA%"TCéc':r'lq %@%T
TCTGTTTCTTTTAAGEATCATCIARS SRGTDAATTAEGId CIAGTEATHCEIRCIGAR T A

TTCTTCACTTCTGAAATGAATTTTGCTTTTTAAAAATATATATAATTCTTTTCTGIGTCT
GAGTTTTTCTAAT T ABS P TS P e P TP e ST XS FAE TP CATTF T ICPI IRTFETREFRA

EHGTTTCEE%%WA TCT%% %TATTN TTC@%%@#E%%TJ‘O

CAGCATTAAATGGCAGRACTGCAAAAGCTTCTTAGGGCATCTCATCCAGGGATTCTCARA

CCATGTCCCCCAGAGGCCTTGGGCTGCAGTTGCAGGGGECGCCATGGGECTATAGGAGCC
TCCCACTTTCACCAGAGCAGCCTCACTGTGCCCTGATTCACACACTGTGGC TTTCCACGT
20 GAGGTTTTGTTTAGAGGGATCCACTACTCAAGAAAAAGTTAGCAAACCACTCCTTTTGTT
GCAAAGGAGCTCAGGTCAAGGGTGGCAAAGGCACTTGTCCARGGTCGCCCAGCAGTGCTG
CTCTGATGACTTGTGCACATCCCCARGGGTAAGAGCTTCGATCTCTGCACAGCCGGGCCA
ACCTCTGACCCCTTGTCCATGTCAGTAARATATGAAGGTCACAGCCAGGATTTCTAAGGG
TCAGGAGGCCTTCACCGCTGCTGGGGCACACACACACACATGCATACACACATACGACAC
25 ACACCTGTGTCTCCCCAGGGGTTTTCCCTCCAGTGAGGCTTGTCCAGATGATTGAGCCCA
GGAGAGGAAGAACAARACAALCTACGGAGCTGGEGAGGGCTETGGCTTGGEGCCAGCTCCC
AGGGAAATTCCCAGACCTGTACCGATGTTCTCTC TGGCACCAGCCGAGCTGCTTCGTGGA
GCTAACTTCARAARAGTARAAGCTATCATCAGCATCATCTTAGACTTGTATGAAATAACC
ACTCCGTTTCTATTCTTARACCTTACCATTTTTGTTTTGTTTTGTT TTTTTGAGTCGGAG

30 TTTTGTTCTTGTTCCCTAGEC TGGAGTGCAGTGGTGCGATCTCGGC TCACTGCAACCTCC
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TTTTCTATTATAAGTATTTAAAGCTATATGT TTTCCTCTAAGTATTACTTAGCTGTCTTA
TACGTTTTCATTTGTGTTATTTGGTGATCATTCACTTTCAGCTATTTATTAATTTCCATT 05 MAY 2006
ATAATTCTTTCATCTATGGGT TGTTTTAAAAAATATTTTTAAGGCCAGGTGTGGTGACTC
ACATCTGMR PHAOAECACT T AGGGAGGCT GAGGT GGGAGGAT TGCT TGAGGCCAGRAEUS3/363 16
TTGAGACCGGCCTAGGCAACAAAGT GAGACCCCCTCTCTACAGAATATTTTTTTAAAATT
AGCT GGGCCA GGCTCAT CCCAGCACCT GTAATACCAGCACTT.

AGGCAGATGGA WW%@%W&%%
CCAT CT CT ACT ASAALAE AQAAAEd Ao alreah @A A (aek et AV heEAz66C
TACTTGGGAGGCT GAGGCAGGAGAAT TCT TTGAACCCAGGAGGAGGAGT TTGCAGTGAGC 20
CGAGAT T GCACEAGTRGATTFCGACEE T BT &AL AGATICENGACTGT CITGF A ARIRARA
AAAGAAAAGAAAAT TAGCT GGGT GT AGT GGCAGGTACCT GT GGT CCCAGT GACTCAGAGA

CT GAGGCAGGAGEA T R P e S A R T R GRS F AT EAGE AT T S
ACT GCACT CCAGS L XL AR AN ST ESANMAA T AT AL AR EF I EA
AATTTTCAAACTTCCTTTAGITCTCTTTTTGITATTAACTTTTAACTGAATGT TTTGCAA 25
TCAGAAGAAAT ACT TTATGAGATASOTAT R T AABAACK T T CRICAGISTEGCTFIGTET
TAATATTTTGTTAATAGT TCACATGTGGTTCAACCAATTTGTTTAGT TAGTTCTGTATAT
GTTCATTAGACCAREST PR AR T ET EF PR T AT TTATTTATGTATTTATTTTTCT
TTGTCTATTCATCAATTGCTGGGTGAGATGTATTAAAATTTCTTGTTGTAAGTGTGGCTG
TTCACTTTCTACCTGTAGTTTGTCTGTTTGCTTTATAGAGGGTGAAGTTGTTTAGTAGGC 30
05/ 1140845 (B ERIoS008 COPUTEDISB Y EEpnonic sedience shows i Table 7 and
GT TLOl T Tth& ot &fiohd AEhA Edresiidnlid e i fdaiAkel ST Adqliddde EhdvathTTabRAT
ATAACTACACTGGTTCCTTTCGTGTGAATAT TTGCATAGTATAACAT TTTCCATGAAGAA
ACAAAACAGAGGAATTGGT TCTTTCTCAAAATCTGATCTTTGT GTCAGCCCCCATCTCAG
CCTTCTCCATTCATCCTTGGTCACT CCCCAAACCCAGGAGCAATCCTTGATTCTCCTTTT 5
COCCACATTCTACATCCAATCCGT TAGCAAGTTCTATTAGT TCTATTATTACCTCCAAAA
TAGATATTGAATCCAGCCCTTTCTCACTGTCTCCACCATCATCCTGTCTCACATCCCTAC
CATGGCCTCCTTGCTGGT TGACCAGAGT GATCT TGTAAAAACAT GT TAGGCCAGGCACGG
TGGCTCCTGCCTGTAATCCCAACACT T TGGGAGGCCAAGCGGGT GGGTCACCTGAGGTCA
GGAGT TGGAGACCAGCCT GGCCGACAT GGTGAAACCCTGTCTCTACTAAAAATACAAAAT 10
TAGCCAGGT GTGGT TACGCT GGCCT GTAATCCCAT CTACT CGGGAGGCT GAGGCAGGAGA
ATCACT TGAACCCAGGAGGCGGAGGT TGCAGT GAGCCAAGAT CATGCCACT GCACCCCAG
CCTGGGCAACAGAACAAGACT CCATCTCAAAAAAT AAAAAT TAAAATAAAATGT TAGGCT
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CCCTGEGTCTCTGECTTAGTCCATTTGTACTGCTTTAACAAAATACCTTAGAATGGTGTA
ATTCTAATAATTGCTATTAATAAATAATAGCAATTAATAAATAATAGCAATTTCCTTCTC 15
ACAGT TCTAGAGGECT GGGAAGT TCAGGGT CAAGGT GGCACCTGACTCCGT TCTGGTAAGG
GCGGCTCTCTGCTTCCAAGATGGTGCCTTCTCGCTGCGT CTTCGCATAGCGGAAGGGCAA
ACACT GT GT O DGROEDESCAGAAGAGAT AGAAGGEGECCAGECAGCT CTCTGAAGT ATCCACT/U802/36316
GGTTGGAGT CATGGACCTGCATGI TCCCCTCTGACATCCACAGAGTACCTATCATGGTCC
TTGGCATGCAGCAGGT GGCCCATAAACGCCT GAATGAACAAACATATAGTAATGGTCGCT 20
AGTACT AGGAATAGCAGCCACCGCAACAGT CCT GT GAGGGAGGCATTACAGATGAGGAAA
CTGAGGT TTAGGGGECAAGGACCT GCCCAT GGT CCCAAAGCT AGGGAGGGACAGEECTGEG
ATTCCCACTCCCATCCATCTGECTCCAGAACCT GAGCT ClahfaACCAGECTGT TCTTATCC
TGICTCAGCCAGT GECTGCCTGICT GGACGGATC—ZGACC'IWI’ CAGT CCAGCCAAACAG

AGGGAAGCATIGAe
CAAGCTCTCQ
AGTGTGCGGG
ACAACAAGTT]
AGTCCGAATA

AR datofe Getlolhie | G

&w&@”

I AP equbhde fi
ATGTTCTATGATGT

GCTCTCCCACCCGTA CGGTGGCISC@

GAAGAAACA

OO NN

mm@cég R&ion
\GCA

CCTGGATTACCTTT]

TTGX%?’M&ETCT@

GGGTAA

cT

uence
LCTEGETES

GAGTGGAA

GGCTGT CCAT
CTGICTCCCA
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TGTGGEGA
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GTCCTGAGIHCTCAG
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GGTTCHGTTCTT
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CTGACGAE 30
PAGATGEEG 36

6 RBIA1B02/ 3
IGCAACAGCCAGEA

6316 Intron #i
CCATGTCTGGCAGCCT

6333

GICAGEGAGI TA

\GGGGAGCT

CCAGCCAGCA

GAGCACCATT]

CCAGEBASTTFCACC
TTGGICATGGACTA

5T GCACBETGRGCTAAQ
CACAAGGCACTTTAT

AATGTTFEATTAT
TGCITATTICCTA

[ TTTCAST$2

\TTTTTTTA.

TGTTCAGCTT]

CTCTEHrPARAAAG

ATCCCA rymr*r'r'r

AATGT FEERRACCAAT

TCTEEE CAGE

GGTGEC 5

TCACGCCTGT]
GITTGAGAC(

VAT

CA'H

WV WW_V___

COoCACCCCANCCCNCA
N g\

AN T AT

CTT

ATCACCTC,
(STT

COCTCACCA
7

AAAAATTR

DA LSS A A AT

GCCAGCCT TG
CGCTTGAACG

CTCR AP Cl
ICAGGAGGCGGAGGT

5T AKX FACTC(

TGCAGT GAGCCAAGAT

CAGCGAGAAT
\CTCCAGCC

TGGGCGACA

NG 1424 CAHOAA

GTTTGCAAAAGTATTTTCTATACA

IAAAAA H b T AAAC
CTGTAGAAATTTGTE

T GT oG

\ Bdg-51010
5TAAAGATG

ATAGAAAAAA

AAARGBITTCSEAT GCTl

GGGCACTTTT

TACT GGRAGAAAT CAT

[TTTTTCAGICT

[TTTAATCTTCACA

GTATT@ACATT(

TGIGA(

BGGT GAGGA
GITCATTT

CCATCAA
GATACCGCT.

GAGERPEATAGAA

FAACCGCGEGGAG

CTAAGAEAHFTGATA(

FAGATGTIFGAACT-GGA

PCGCTAGH AACCA

\GT GGALFH70

"29734-30034

" Intron#5

T T

TTICTCACCT
bf‘ WOOOUT

CCOCCACCE
IN AR I VOO

30035-30165

Exon#6

131

671-801

30166-31325

Intron#6

1160

31326-32084

Exon#7

759

802-1560

32085-32087

Stop

3

1561-1563

32088-34757

3'-sequence

2667

05 MAY 2006

03/ 040345

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

. These are summarized in the Table 9:

Table 9

SNP

Position

SNP Changes
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15 CCGGGTAACAAGGGGAGGATAAAT GCCCAGACAGT GTCCTCAGAGAGCTGAGAGCTGTAA
CTTGCTGCCCGEECT TCTCACAGT GT TCAAGGACAAAATAAGECTTTAAGAGAGAAGAGG
GACAGACTGAT TGCAGGGECAGCAGGAAGAGAT GGTAGAGAAGGAAGAAGAGATGATTCGT
GT GGAAAGRAGET-BGET CCGT GGAT GGAT AAAAGAAGGGAAGGACAGAT GGGT AAGREGBAIS02/363 16
AAGGCGAGGAT GGAGGGEGAT GGAGGAGGAAGCAAT GGAAAAAT GGGAAGGAAGGAGGT TGS 20

ATGGAAGGATAGATGCCTATTAGGAAGGAAATAT GTGTGCATAGAGAGATGCGAGGATAGS

0 5 MAY 2006

AAGTATGITA
AAGAGGAGGECG

TaiagEal TCTCCA
aceeccecoceoce]

GAGRAACT GAA
GGCTCAAGCTT

CARTASTAT ATAT
TAAT CCCAGCACT]

ADAIATACACT
TTAGGAGGCCG

AGGCGGGCGGAW
GACTCTACTAA

ZAATACAAAAcﬁﬂ

PAEAGICAAGACCA
MATTAGT TGGEEC

[ QGETESTTAACAC
[STGATGATGTGCG

IAGEIGAXACCCC
CCTGTAGTCCC

&

AGCTGCTGCEEF
AGCTGAGATCG

Aledefat G\ CECA

TGCCACTGCACT T

AGEEST GCCGTCA
CAGCCTGGGTGA

GGCA
CAGAGCAAGACT(

NERTE ECGAGT
ICGTCTCAAAAT

AAATAAATAAA
TTTGGEGAGSECC

TR A AAGA
CAGGCGCGAT GGAT

GG
CATTTGAGATCA

[ BGACC TG
GT TCAAGACC

Altidfe SSLAL
AGCCTGGCCAA

y=

CATGGTGAAA

“ nﬁiﬂ(\'ﬂ' CTACT

CTGTAGI CCCA
WO 03/ 0403.

GCTACTCAGEA

5.

ONTACARAAG
GGCAGGAG

| CEHGTCTG
[GAACT]

AC
GA

30
37 0 5 MAY 2006

Voo m ol B [ YaVa Wi
i . ) SUZI S

TGGTGIGATT

TCACH

\&@IDGCACT CCA

T A A[:l\["f"l\f"_AIT

E!!El% “EP!?

&&E&Ké&&TTT

I\AAI\I\J_I;TTA:I'AA

GCAGT CAT

AV
oo OOt

J&:I'TAII'Y'}QI\ I\T7

CAAC(

mf‘AIﬁ"l\ A
A VA

TG

ACOCCCCAANCCCC
o = e gy

ANCCACTCO
= =\ -

TCTAANCCCCCA
OISO TCO v

4

GTI' CCGAGGCCACAGGCCCGACAAT CAGAGGEGEECCACT GATATAAGT CCCAGAGT CCAAAT

GCCGGAGAACAGGAAGCT CCAACGT CCAAGGACAGGAGAAGT TGATGT
AGAGAGAATGT%MW?WWWW

ATTGGAHH
TGT TAATCT CT

CCTGECT AT CORTARST LA AT A Lefrd
CTGTGGCTCACACCT GTAATCCCATCACITT

%T@@Fﬁmmmmmfﬁwm

B R A PR, Ore

CT &AGMMI@%HT@E%HMYW@@EH

iber Of CREZ.OF a Membranc Bovd teceptor of anather

another mcmbrane-liaoun merm

CTTAAAGAAA

el 10 Rl W@Tﬁa@%%%
CTGGAAAAATCCT CACAGAT GGGCCCAGAAA

GAAAAAAT

@GCT CAGGA

ACTGICTA

GGGAAGATCCT TTGAG

i@Aky

own in

10

JE 3L et dhtion are

AchiA

eveals

of,

family. Alternatively, or in addition, the receptor chains disclosed herein may act alone or in

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, [L-22, AK155, mda-7 or an interferon, such

as interferon alpha, interferon beta, or interferon gamma. In one embodiment, a soluble

CRE2-13 polypeptide of the invention is used to antagonize the function of IL-22. TL-22is

distantly related in sequence to IL-10 and is produced by activated T cells. IL-22 signaling

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
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GAGAT GGGT GGGTAGATAGT ATAGAAGAAAAGCGGGACAT CCAGGCAGGGAAGGAAGGEC
TGGAGCGAAGGAGAAGCAAGGAAGGAAGGAAGGAGAGACAAGAAGGAAGGATGTGTAGAA
AGGTGGAAGAGAAAAGAAGAATGGATGTATGGGAAGAATGGATGAGTAGGTTAGAAGGECT 20 )
CACTGGCTAGATAAAAGGT GAGAAGTATAAATGAATAAT AAGAAAGGAGGCATAGGAAGA 05 MAY 2006
AAAAAATAT MEGTITAGAAAGGAT GAT TGAGAAGAAAGGGT GGT T GGGAAGGAAGGAAGGACT/US62/36316
AGGATGGATGGATGGATGGATGGATGGGAAGGAAAGGAAGGATAAGAAGGCAGACAGGAA
GGCTCTCTGGCTAGAAGAAT GGCAGACAAACCACAATAAT TGCTGAATGGGTAGGAATAA
GACATTA CACACARACAT ATITAAMEGT T

T T e A M TL L f o Hod hlnser T2 T
CCTGCCTTTW@A@WE@T@@AMWW@M@WM@@@@@GTGGTCACTTTU
TTTGGTAGTTTGCATATTTCATTTACCCCAAACTTTCAGCTCCTGAAGGTCAGGATACAA
GGAGGCCT CAT CT GLRFPATI GCRET SAGCHhOGAy pOEe ACTTHNGAT ACGTAETIOAGRA additionally

TTGACCAG%A %&@&%&%@%@? AT %ngOBSI 040345

D 5 MSY 28Q8I1s. PHE ¢I8821 BRukldc acids and polypeptides can also be used for
TCAGGCGAAGGCT GCATCGAAGAAGT GECATTTTAGT TAGAACT TGAAAGGTGGTGTATTT

AGTTTTCTAMsmpaodutstion xipmaatiam A unity

GoncAAA G R AR T AR e R i el el

CAT CGT GAMBECOET BRI WW@MW@@IWM@M associates

G A T M T ACTESACANIIA gt

TTATQUCAGAAGghdd. HK@%/NT&%MJ @@ﬁﬁﬁmféﬂﬁ TCCTGCCTCT
TATAGT. AAAATGCAAGAGGAGAGAGAGAAAATGA(XBGAAGAACT TAAACAGAAAGGAACC 10

AGGACTTGATGATTy WKMTW -1$5polypeptide
TAGCT GGGCACAGT GCCT GT AA CTTTGAGAGT CCGAGGCGAGCA
ATCACCT GACErTineetion p i gwing ~ Qj‘r@flp}@tlon e.g.,it

EGGMAM@%W@AM Ao Ej

A AT AT coron

AGATTATAAGT cadAE 6 SICkpredidrAAMGAGERNAedr fah ACPAM XA EAAGACIApetition with

cytokine receptors for cytokine ligands; (6) modulation of cell proliferation, development or

differentiation, e.g., cytokine-stimulated (such as IL-10 or [1.-22) production, development,
or differentiation; (7) modulation of cellular immune responses; modulation of cytokine-
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 inflamratory

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

inflammation following surgery.
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TTGTCCCTCAGCCATATCAGCT GGAGCCAAAAGT AGAGAAGGCECTTATCTGAAAAAAGGA 20
TCTGIGGACCTGECTTTTATCTAATAATGCAGTGGATTCCCCCATGACATCCATAGGAGA 05 M A 2006
CCCGTAAAGT TCCTGAGACGT TTACATCCACAGAAACACTGITAGCTTGGATTAAATGGA
ACACAGACKOPATEIAAT CAAAGAAGGCTGT TGGACTCTCCAGT TTCTACT GTTGAGRT AL S02/363 16
CAGACTGGTAAAACTACTTAGCTGCAAACACCTGCTACCTTTAGT GAAAAGGAAGGATAT

CTCAGACGGT GAAACCAGAAGCT CAAAGGGCAGIGCTAAGAGCGAAAGAGAATTCTTCCC 25
AGGCCTTGAAAGGT Atitier\sbducion SEIREPEIRAT, THiT pAPAGHISATIAGCGACCAFEAE
CTGATTGICCCTTTCATGICCCCATGCCTTGAGCCAGATTGTCTGCAACTGITATCCTGTG .

CCTGTCCHARR e BRderdreregatealof spiessparcpnicel spquencaseatiarscd APy erRIsayen (n

AT AR T A AT AT LN CPATTI AT Gl
CTTAGATACTGITGATTT TTTGAGT TGAT GITAATGAGATGAGACTTTGEGEGEEG 30

ACAT T GEEATBBAGT AN TEBARTITCSAT TG ALGACK P GGEEROSGT IafidTinaGha@am® 03/ 040345
05 Y 200 PCT/ US 16 . . ; .

A PR et Sl R R T L roap e pperply-Hrked 0 o psRBER A 8l

TTCGAGAS LA B AR DA MACInpInAdl (y e loiaidADAREALANL AT terminal end
GCCAAGCAT GGTAGCACATGCCTATAATCCCAGCTACT CGGGAGGCTGAGGCAGTAGAAT

CGCT T GARC REIRIGGCAGAGGT TGOGGT GAGCCGAGAT CACGCCATTGCACTCCAGCC 5
TGGGCAACAAGAGT GAAACT CCATCTAAAXXAAAAAAAAAAGAAAGAAAGAGATGT GGAT

TTTEGT W@@Eﬁﬁ%ﬁ%ﬁ@%ﬁ%@ Gled G eMiEEBiatihE Phrtners
CCCTAATCCCCAGAAGCTAAGAATATGT TAGATGT CAGT AT TGCGT GGCAGTAGGAA
TAATTAACERBSPACAESTETT ARG T TEmATESTEoad T ASAAUFOURGITRIAREATTT

AAT%'&:@%@%& X0 VAGGTGATTTAGTCCTTAAGA 10
ACGCT %w e GTTTATCAAGAATGGA
TTGITAAAAAGT GAGT TCTGECCAGGEEGECAGT GGCTTATGCCACT CAGCACT TTGCGEEG
CCAAGACT TGAXGTTACAT &0 RGO EDOTGEECAME MPEOY G @ TRIHZT STi@mtein of the

oo A R Y AR PSR B i

CGCCCCGATIRERIBEEMSGaTnftail ChlaAéo s(chdbided o GE Biliay AR RS AAivity of

R SRS e

AGAMMGAMGIMNGAAACGAAAGAAAG, 4AAAGAAAGAAGAAAAAAAGAAAGAAAAAAGAAA
GAAAGAAAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAAGAAAAGAAA 20

AGTGAGT TCTGCCCTCTCTTGCTGGECTTACTCTCACCCT CTCT TGCCCT TCCACCT GCCA
For example, several novel IL-10 like molecules have been cloned. IL-22 is one of

A

/o

these molecules. It has been reported that this molecule blocks the production of IL-4 by Th2
cells (human) and initiates an acute phase response (rice). 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 H.-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 CREF2 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.

CRIE2-]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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CCATGGGATGACACAGCACAAAGGCCCT CACCAGATGCCAGTIGCCATGCTCTTGGACTTC
CAAGT CTCCAGAAACATGAGCCAAATACACTTCTGTTCATTATAAATTACCCAGCCTGT G

ATATTCTGTAATAACAACACAAAATAGACTGAGACATAGATCTTCAAATAGTGAGGTTAT 05 MAY 2006
CCTGGATAA TCTAATCCCATGAGCCTTTAAAACTTTCTCCAGATgC%ﬁJ S02/36316
GAGGCAGAA GAAGGGGAAGT CAGAGAGAT TTGAAGCATAAACAGGACT e

CATGGTGCCGTTTCTGGT TTGACGATGGAGT GGTAACGT GATGAAAAATGTGGGTGCCTT
CACAAAGAACT ARCTT T RN S R B R e e 19
CACAAAGAACTAA

GGT TCCAGA pollpéftie QUAGREGerd N AR KAT T S Epolpe oA bidtdifmaedciibalherein

AGAGAACTGTGAGATAATAAGT TTGTATCATTTTTAAGGCACTGIGITGTGTGGTAATTTG 40 WD 03/ 040345
0 5 MAY 206ates Bchie progyetpga paturally occurring polypeptide or precursor form or proprotein.

TTATGACA N TS e %ﬁ%ﬁﬁ@@ﬁ% lypeptid
GAGGGCACCCA GGGATGGCATGAGAGAAGGCA%FCAGCAAT olypeptide is

GGT CACET CROCTENEFA@BOTCAGHIING @G RETATISAZNISIEALTT A@FZB@@T&T@EI(:Q@BS 61-

CTCCCAGCEGT, > CA TATAAGGT Al GCACAAGAA 5 .
O A R AR N e SRy R T s e e P hiprotein

GGAGGCAGT Ghhes 85 MG EBAbTIARTIGA AT TRl Gheih gEad HoAGH GRA6Ha by the
GGCCCCACCT GT CCT GGT GCT CACCCAGACGGAGGAGATCCT GAGTGCCAATGCCACGTA
Aeraityelys Hapayhedebipesesthg POPYRSpHidea Regeursor or

el & Sl S frhe-defFeed. %'ﬁ%ahﬁ ”
COCCTTCTT CAGGTTCTTCT%C @CTGCTCCTGCACCCCT ¢ form
@AY BUNG ECAGIEES AN'BMAWMK@MG’W occurring

T L A GGG A
GTGTATAT COAATPECAGHER] pﬁEIET@EGBGEM@&TﬁFﬁE@AW@@A[ﬂS&'ﬁBE oﬂ.ﬁrotcin

AT %GW%W%%

TAGCCAAGGALTT ematuseion ; 'qurm@mtshMM 2@ 1toN,

L

TAGT CT CCCRAACABAGI GABROCTETEIt AT, AARATTE TarmTABMg from a

precursor polypeptide or protein having residues I to N, in which an N-terminal signal

i _5.,,u\1-

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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TAAACAAGT GGCCAACCAGACTTGGTCCCTGGEECCTCTCCTCTTGAATGITCTTGCTTCC
ACTAAAGTAACATTCACACTCCCGATTTTTGCATACTCTGGGTTCTGGGGAATATAGATC 25

CGAATCCAGCGT GGT TCCTGCCTTCAAGAACCT CACAAATATTCTAGACCAGCACTECCC 05 MaY 2006
AATAGAAABANNVPAIBAAT GCAAGCCACATGTGCAGT TTTAAGTGT TCCATGT TAAAT FARUS02/363 16
GTAAAAAGAGACGGGTAAATCGAATTTTAATAACAGATTTTACTTCATCCAATTGAAT GG
TATCATTTCAATGAGCAATTCTGATAGTGATTGAGATCTTTTACATTCTTTTTCACTACG
TCTTTAAMAbET4nl Hotdoldas Theldal AfeTienaés bdliltieh S abtds Ol niRkic
TTCACATACTCAGTAGTCA@GZGT(B(B(ZCAGT(B(ICTTCCATA CACAGTGCAGCATCTG 41 WO 03/040345
05 mwc%mepf@-[qugsgy}eg@g@ ghereto, whose structures include chemical modifications.

T GOTOCT oA AR AR T A A AR A A oty

TTTTGAARIERICCHios GCTTAGCHICTRGMTEQARTH G AAGAARS GAGEEASEGTHeic acid

oA COOARTH A AT RS ABA HA A i e A ARl

TATACAARNMT ATREFIAMARIGAT A ddetddenl o8 FSXabChal Sal. G{jj@& Q&Lﬂ@% (PCR)
TAGTTACT T GGAGAGCT GAGGT AGGAGGAT CGCT TGAGCCCAGGAGT T.TGAGGCT

GAGCTGmEnWEWEn@eAemhﬁﬁEmvvcnmﬁn@nm#&ﬁéh e@mAAeéexmx@bsowm@ai

AR AL P el e <Ea

CAGACCGw@ﬁﬁﬂmtmmmxyﬂun BORTETEEICARTRNAT COABAT GRNGF ONZCAHRICA @  rated

A R A AT e R T R AR ST A ATR GG acid

CAGAAGs ek besing e Tstahded bf G6dbRGighdded] Sﬂg&é@@' deblehfiamitd DINA.
GAGCCT AGAGATAGACT CGCCTGGATTAAAACCACACTCATT TTGGGCACCT

TACATAAT ook Casferiorisigic Acidenauragon ofveriabictangtiy peeferablheteeen at

S G AT S o e

CCAT COPrItEs @ maEl @@f@tﬁ@@wm@@mm @n@a’m@@@@cm: 20

TTCAGAIAE&gﬂﬁI &mAEWQHﬁm.Eﬁﬁﬁﬁﬂﬁﬂﬂ@ﬁmﬁmﬁﬁﬁmiiGﬁ@ﬂ%ﬁﬁ%&-or
AATTTCCACCATTAGTAAT TTCATTTAGTCCTGAA TGGCAAACA
AGGGAGCEREEsEane, e R ARSI véﬁAA GG%@%E%%“”“

technologies, or ELISA-Ich technologies.
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 [imited 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 (ie., 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, 3kb, 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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25 AGCT GCTGAGAGCAGAGCCCCT GECCT TGGACCT CAGGAGAGACACT CAAAAGGGGAGEA
GAGGAGGCACCAAAGGGGACATCTTAAAAGAGI TCCAATTTTTAGI TCACACTTTAACCC

AGGATAAGCTGT GTCCTGGCTGACCT TGGAGT TTCTTCCCT GGTCTGCTGGGTCTCTCCC 0'5 May 200
TTAGAACCT AGGGGOGAGCT GGGGCAGGGGAAGCCCAGGAGGT GATATAGGT CGECCCTG

TTCAGAT GAGBBATEBEAGEGECCAGCT TGGGECAT AT GCGAGGCT COGAT GBGCAT GEGGHe Bs02/36316
CTTTGAGGATGGAT TCT GAGT GT CCCTGCAT CGTGGCAGGGT GGCAAAGGGAGCATTTCC 42 5 10 15 20
25 30 WD 03/040345 0 5 MAY 2006 PCT/ US02/ 36316

AAATTTCCT GGCT RGAGIAT S TG EGAGHAT, prYYesrers R @mmgﬁcule having
GGTAGACATGTCTGTGCCCTGCCCCGT GCCTTCCTGIT,

T T A SR, o

CCCAGT GGAIT 6L paatiGl DEMEATIACEAT S &ldeCCSEDADIBOT AG hEEH RLATbOProbe, CRF2-

CTCOCA A SR AP S PP FERBER T P CHRBRE A feine

GAT GACGA MM &10es @ b T GAGatnaG S A did 4Gl FaE T MBS Neee=-AA
ATCAGGACTTTTCTGGACACACACA! GTGGCAACCT GCCCAGCAGACCAGAGT
mmmé&m@tm@ﬂ%@ﬂ@mm&m&mg Harbor,

S I o

CAGTTTCTQJ&Q&%@&&T&%Q@H&E&E%%%%&%%GG

oligonucleotides corresponding to CRF2-13 nucleotide sequences can be prepared by

15  standard synthetic techniques, e.g., using an automated DNA synthesizer.
As used herein, the term “oligonucleotide” refers to a series of linked nucleotide
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a
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
oligonucieotide comprising a nucleic acid molecule less than 100 nt in length would further
comprise at fease 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 isclated nucleic acid molecule of the invention comprises
a nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ 1D
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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CGAGGGAAT CAGAAAT TGAGGACAGOGAT GCGBGECAGCT GBEGGGECT GAGAGCACCCAGA
GGACCGAGGACAGGEGECCGGACATTGGEGCAT TACAT GGOCAGGT GAGCT GTCCOCCGAC 05 MAT 2006
ATCCCACCG. AATCTGATGCTGCTGCTGCCTTTGCAAGGACTACT GGGCTTCOCAAGAAAC ‘
TCAAGAGEOT CEBIABCT COCCT GGGOGGECGGAGRGGCAT TGCACT TCOGGRGAAGCBCARIS12/36316
CTAGCGGCTGT TTGOCT GTCGGGECT GAGCAATAAGAT GCCOCT COCT CCT GTGACCCGCC

CTCTT TAGGCT GAGCT AT AAGAGGCT GGACACAGGIT GOGCT GAGGT CAGAGGT TGGTG

GGGT GTCAT CAGGOSEHISFGT SR EACCHBHHMIABRET NEERAGAKAATTATIOREDGBAeen base
CAACATGAAACAGGT GAGGT CACT,

O S G SO N DT

CCACT WEMMMT%WEWWWEM%Q S MAY 2006

WO 03/ 040345 PCT/ US02/ 36316
CAGATAARIyRTRtEssrTeanrreadsarremicaionsticroabBindnsdbuey oncormalanic, Von

ATCCCAGE S e Rt A R R R R ot

T CGCCT TidifCh TIET GCABCTATBEOTSCENGIGET GAGEED TIETAB3SCATICTEAGEpEde or

AT PR R R PARE 5 G ARS8 e T e R A s 1, e

AGT GACTEREeHSBans thdrifolypégiidd et difglduh &l (el Ghbhthhtfah chemical
CCCTCACTGCCT CCCAGT CAGGAGAGT GAGCT CTCAGAAGCCAGAGCCCCACCCAAGGEEG

ACCCT GRS sCCT TCACCT AGCAAT GBGAACCCT GCTTCCCAGGGGAGGAACCAA 10

A A RS R v

TCCT TACAABRRBCATT eneace PEERCTI AITGAGA LA ETALTOTUTEF CIABAFFCA@Probe or

AT CACETASF PP A LR Bl 14 B Cr PR AT A 1

CAACCT TMWWEHWWM@(EEH@G&&BI&% G At least 4
GGGATCT TCAAAGCCAT TGAA ACC] GT GITQ ACCA
CACCAT AN ISR A A AR S TIPS @@Bﬁ%m@e case of

CCATET Gfdelefe aiFst-fok § ﬁ@ WJ ectively,
TCCCACTTTCACCAGAGCA GTGCCCTGATT CACACTGTGGCTTTCCA 20
GAGGT T TaRG RE A @RSIGEAECOATTAST thanaAd Alsag i Faquenga Croras ey beHgrived

CTCTCATRH P AT RO R R oL PR R i vaives

ACCT CT G 01T ST CSA N SEAG Tall AT T GAACGET CRGACITACHR TR CToRAEOB1ds 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 hybrdizing to the complement of a sequence encoding the
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TCAGGAGGCCT TCACCGCT GCTGGGEGECACACACACACACATGCATACACACATACGACAC 25
ACACCTGTGTCTCCCCAGGGGTTTTCCCTGCAGT GAGGCTTGTCCAGATGATTGAGCCCA
GGAGAGGAAGAACAAACAAACT ACGGAGCT GEGGAGGECTGTGECT TGEEECCAGCTCCC 05 MaY 2006
A(XBGAAATWCC@TGT TCTCTCTGGCACCAGCCGAGCTGCTTCGTGGA

GGTAACTT GCTATCATCAGCATCATCTTAGACTTGTATGAAATAACE CT/US02/36316
ACTCCGTTTCTATTCTTAAACCTTACCATTTTTGITTTGITTTGITTTTTTGAGICGGAG 30

TTTTGITCTTGI TGCCTAGGCTGGAGT GCAGT GGTGCGATCTCGGECTCACTGCAACCTCC 44. 0 5 MAY 2006
VO 03/ 0 403@56WM¢1;31@3 ypdes stringent, moderately stringent, or low stringent conditions.
A@T@CGG@T%?@%TT&Z%%@%EWMMEWM & Sons,
CCCGCCACCA GGCTAATTITTTTGIATTTTTAGTAGAGAT GGGGT T TCACCAT ] )
TGGCCAGGCIN 3 Qg P

TGCTGGGAT
TTTTTTCCA&E?%‘F%AS
TCCTTTATCRéESoath Rakk] MHE%WM%WTRWM of Smith
TAATCAGTATAATAATT (SEQ I D NO 22) Tabl e 86§)resents a correlation between the

genomi ¢ s&¥LEACENIRGHY- ArpiTiisihe 1?81and4871 % méughde icppatedieseitbYe or r espondi ng
regi ons ofefiBfe qpmeﬁggggnce shown in Table 1. 45 WO 03/140345 Table 8 0 5
MAY 2006 PCT/ USO2/ 36316 Regi on in Genom ¢ Sequence

Attri but eLengt A@pmbgmun@icmigisme@@awe Heemaelpgoha bingmozicid sePraces équence

1- 20005' 000z 2001-2058Ex 581 059- 839 3
5300 8515 LOUNORSHSIRRE rado seRics Ahedtiariiad BT fomal Dy aohd iR dis Rid o
#3185183- amrhoklidddvel 4SIHSduated abshad/ T-Mokﬁﬁﬁﬁﬂucma@ ket atédsl€hdo@BthbskO

sequences coding for isoforms of a CRF2-13 polypeptide. lsoforms 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 homologo;xs 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 SEQ ID
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27677- 295831 nt ron#41907- 29584- 29743Exon#5160511- 670 29744- 30034l nt r on#5291-
30035- 30165Ex0n#6131671- 801 30166- 313251 nt ron#61160- 0 5 MAY 200
31326- 32084Exon#7759802- 1560 32085- 32087St 0p31561- 1563

32088- 3478 PY00dequence2667- Several sequence pol ynor phi snECHE$E/398k6n
identified in the sequence shown in Table 5 7. These are summarized in the
Table 9: Table 9 SNP Position SNP Changes 46 WD 03/040345 0 5 MAY 2006

PCT/ USON(BE 31 8n ¢rit-seass sra8d asdumtide baguence@f SEQdDNG:120r of amaturallyn31266al | el e =

"C'allele = "T" M@k 60allele = "T"allele = "C' variation29048al |l el e
Soing g SOIB AT

="calf vari 753allele = "G'allele ="A" variation23830al |l ele
= "G'al | el e Broies heaed @t thonB@hIGREIR] ® neclédtidalstlegeeear be €2 ddétbee nucl ei ¢

aci ds and pol ypeptides of the inven&\i on (including those shown in Table 1)
are ref EF‘FSE’EP‘:%/& BiGsequencesrpending tne sammg Qrihomalasaus pipfatngo I 3EI8RY des. A

CRF25 13 e bgdiMbits 3hd &ob@ﬁﬂh&r'&@mﬁﬂ;&@‘i@&bepgﬂo% @@Jch&ﬁlm@l‘é?&é?ih@@aﬂep%rbﬂﬁ
I nvention are _5’_ useful in a variety of applications and contexts. For
exanpl ecastedquragiosompepdiuorsetent eompmurd, tah ghzynite ovkinsof yueed-BRB2- 3®hnucl ei ¢ aci d
(Table 1 n S pe.,| {okj.ne _receptor.. on or .nore . .secreted

recept of )O(t:’ Sacl%ﬁgg#ﬁe;a/d %é Pﬁ%gé%&é%‘%’éb%%%@ %ﬁﬁi}g %%ﬁgﬁg%qsargss{"ﬁév hé% Ivity of,

anot her mirfrearseCRBLOS preeihauctDis EyRhGsuridg fleval bl GRE2-Ndenchdionieteir Of

another famly. Alternatively, or in addition, the receptor chains
di scl osagd Kt 1%&#@%&"'5?6%“6#8&-ﬁ‘e‘fﬁl%ﬁa%é% Wgﬁf’\/\k‘(ﬂﬁf FASERBINILS) | ubl e

recqpt Okyhethét LcnBfio CRIL1T BERINAQbeBluied Or Bferdd.| 1 gand. A sol ubl e form of
the CRF2-13 pol ypeptide of the invention (e.g., a pol ypepti de that includes

am no aci ds AfpolypeptiderhavingchiologighllySrgve porkion of CRER 1R deifers énal | y be used as

a polypeptides exhibiting activity similar, but not necessarily identical fo, an activity of a
polypeptide of the present invention, including mature forms, as measured in a particular
biological assay, with or without dose dependency. A nucleic acid fragment encoding a

15  "biologically active portion of CRF2-13 " can be prepared by isolating a portion of SEQ ID
NO:1 that encodes a polypeptide having a CRF2-13 biological activity (biological activities
of the CRF2-13 proteins are described below), expressing the encoded portion of CRF2-13
protein (e.g., by recombinant expression in vitro) and assessing the activity of the encoded
portion of CRF2-13 . For example, a nucleic acid fragment encoding a biologically active

20 portion of CRF2-13 can optionally include a cytokine-binding domain. In another
embodiment, a nucleic acid fragment encoding a biologically active portion of CRF2-13

includes one or more regions.

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 TD NO:3 that include the polymorphic

sequences shown in Table 6. Alternatively, the polymorphism can be provided on an
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sol ubl e receptor antagoni st. Sol ubl e receptor antagonists that bl ock the
activity of specific cytokines, e.g., TNF, are known in the art. A soluble
CRP- 13 pol ypeptide of the invention 15 can sinilarly block the acti vl 6WMmHie

cytokine t t hrough a CRF2 nenber. Exanples of such pol ypepti des
i ncl ude |L[\%,"§}|6i@i©, | L-20, IL-22, AK155, nda-7 or an int erF@T)éﬁ?ﬂ%ﬁéHh as

interferon al pha, interferon beta, or interferon gamma. |In one enbodi nent, a

sol ubl e CRF2-13 polypeptide of the invention is used to antagonize the
function dPlaed pepynupieotide comprising atdeast 10 pusleptides of SEQIANQethatdnglyde1 0 and i s

P o eceptie PRt Rl ki seaged e ORI Talle 001 0, & Lo oty
[ G e s et s st
been r epo%g% tPé'“?]ﬁ‘Pﬁl\gging&L‘gzlS%fﬁé 5@3&{‘#‘3’%‘?‘%‘?&&%{@6‘% ‘S(‘:‘élqgg(}é'nd"t 0

i nducesacutseconh eﬁﬁndpé,qh@w&ea CREDA 3lpbM@korstic mgﬁamp ehdclbde RU&dsei(c aci ds and
l y

pol ypepti des according to the invention nmay additionall be used to

I denti fy cemtigupyqaisleohdas fiopanclentids HipSh e miclastidp30ng006 SERAID NOchtion in a
popul at i °§rov§de‘aftha‘i§é§'§ n 30885 SE27 d3PUCSlGiBEA ARarE &%‘i%‘?a‘%&ftﬁf?-ﬁa” al so
be used for inmuno du?atlon, i'nfTammat i on, I munosuppression, alTergy,

ast hma, awmtdeienmidistquende includes atigast h@ vomigoout raclehtides fromandleotidd 23768 to

scl erosis), .repai.l v Ssmooth muscle cell , aftep,vascular injury or
di sease, PP‘&E%‘&%JW% ‘i’foﬁéﬁé%@a\?fc cr%%?%%“%@ﬁ%_‘sl i’\ga?_r‘id&thaé eadsYoci at es

wi th i Scﬁﬁigﬁbhﬁnxfcﬁ!éﬁﬂ\%s%om ﬁie&aﬁd@zsmn 16 28450 € SEQIDWO-3, ﬁﬂ&&ih%bsiﬁ@&ept or,
and t he |n§act that 10 this ligand has on the above nechani sns and/ or

pat hol ogi @84483s 1 Ceruni) additipnalrxamples gisluds @p isolptednomeeleatile famerisiag A of a
CRF2-13 p@éa)ﬁpﬁpéohﬂguqu%luilibﬁdé ’ﬁ’&ﬂhh&ébdﬁ@m?m'ﬁhi oPiﬁ%ﬁﬁ NTPS Syifdfeih N
following activities: (1 m)cfu atron, e.g., It nmay antagonize a signal

t ransduct ipositipm9426enf theepdiyandebtidy i Aerd K ner andsrdtechpolyrucledtidy comprisidg) ; (2)

nmodul ati on, of t oki ne production_and{ or.,segcreti ' oducti on and/ or
secr et 1 on AriBesib LSS BT BPpHleBline B06% B8 dr3ERum BRZCHEHSR hoki ne
pr odudsi ompositicd 881 1S Eiietioly@tcleotidd Js T EL | on of expression or activity of
nucl ear transcriptiqn factors conpetition with cytokine receptors for
cytokine |i gand%F“’(’BY""MBW[ffﬁdg'?s#‘:@f'?%’é?lymﬁ'fpmci*@’reé‘f‘i%H}“cé'é{‘}éfoﬁbrrent or

di f f er ent igg1bQfte 32084 1o daibaldeR8oGE bIMSEGUBNG:3P GRoASed that HosiRbn 3096239
production, devel opnent, or differentiation; (7) nodulation of cellular

i mune r eSPOR5EAT. aerelyottie pelymprrbikd sequenge pasdineladecizior nueledtida die2opy
cclLons! SpShy BAOIN o BRI BEIGIL b0 oG Lsagil oo ),
menbr 80e ROVGHOIrSHED BIO; 220 provided thactucleotiby 30960 iasB'ae (Gl amuviedthiea 298 ubl e
ligand af ftoe 55053 r(:\f 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 238335 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, 30-625

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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effect one or nore of the followng cell types: circulating or

ti ssue-associated cells: T cells, B 25 cells, NKcells, NK T cells, 05MA/ 2006
dendritic cells, macrophages, nonocytes, neutrophils, mast cells,

basophi | WO B@4#3dphils, as well as cells in the respiratorgrausEedc3igancr eas,
ki dney, liver, small and large intestine. A CRF2-13 pol ypeptide of the
invention may additionally nodul ate upregulation of |Imoral i mmune

r esponsasi RCTUSEY/02 102dThé f@sdnbfefhdd @asily ansioy predbiradierizetthe synt hesi s of
proi nfl anmmat ory cytokines and chepoki nes; and nodul ate. i nflammtory 30

r esponsPYYHeR Wét &bet the sepptypips losainnand ng%tgetqf 8P megGgrmspigsent at

car di OVASEN altda3§ B8 deRiminkd T 4ty P L RARATBBHY scrlst 0 5 MAY 2006
WO 03/ 040345 PCT/ US02/ 36316 For effici en production of the protein, it is
pr ef er aplobesto bp Hestgned Fre sprRifi: ilntifwatinnend tlesknowd @olytrioephtolierms|  of expr essi on
control sequences optim zed for expressi on in a desired host. For exanple,
the feq“enceﬁ fth@ﬁl%t’l‘lgtfs R %F&gwg&ﬁ Hﬁ&‘t’l&%fﬁ{l}ﬁ/ mta} ‘f‘”s' ati onal
regul atory sequences (such as altered Kozak sequences |t|on t he

mat ur e &nmie’snd‘htseambmmomf)hshcd:afeullacm Qi%&)mBﬁyrdw:capgpdpmyrphlsnked to a

non- CRF2- 13 sign uenc ical, o |r|c

et er m SEEBR I CCRAREME R Rt an Apeborpr DRE APRIEFRon (EEd. 13
fusi on ErAt Bilidh,CRRekn pteedmawemgzﬁ yP@R@ramrmmﬁd%nﬂétﬂ@ismt ners using
assays known in the art. These assays incl ude, ei ther histol ogical, 10

i munocAeRi@kens @ARCERES, efral ¢ AradeniioPregy SamRiseo, 5@539@0) Magtila etalan al so be
per fi@r t " R e dndsdn t i nvention
assftl)m gtﬁgg&ﬂv&mﬁ%ﬁ&c & %e@rlﬁlz% \QFl‘r%ea yP’etxpre%‘g ot Eéa&tprﬁr%dr?rgggré} g? t he CRF2
fam |y. (1981)CRER IQiSOMCPh@sorrmah,t IRInPess Oafad); el @Sakatentdd 583,202 s ability to
nodul ate the activity of known or novel cytokines (e.g., by inhibiting or
ot herwi se a Li 5 e | e, several
novel 1L- 18@ g%%%l%n%lrl%([:% gcsd tlﬁaved‘kc))ag'zons?sc l;Ieed).bi:ap[ﬁ? ﬁf%"yélﬁgle%t &{Iﬁese

nol ecul efsthe bédyhash he those epent iagedtipiatal bluod, ufbnbmliﬂraebhdemlcslamﬂeh,esuminﬂuct i on of

| L-4 yTh2 cells (human ate has res e(mce) A
fi ndi ng*R® ﬁ’é‘t""dﬁﬁ?“ SYiPH ef‘%dnﬁﬁ%&‘k t“§edl E"% 10 li ke

ol esul efymallehlio & @io au&Rlﬁeréaf POR €5Hiki @0 alC Zgich@ 19 ad7- 4@9(1@@31) bfatheOr prevent
di seases associated with high levels of the IL-22 g ‘?;peptl de. It is also

cont enpifaiEeampplificaionmethodssuplyss the Hgqse ehayg reastioni(HR hWb A Wallieat es with
ot her r@@fc_ﬂxﬁ @5@?%4’(‘19@%?%&@%\/ ¢lcahed aﬁ;‘#&ﬁcﬁtxﬁ@?sﬂ%)t({wﬂkért%?ﬂgpﬁ%. famly.

For exa CRF2-13 entl on associate wth el th chai n of
the IL- E&_Ami_.ﬁgf_elé_&&]ﬁ@ 39£13&6(l%ﬁ))dblftmemn@t:@mcme wplicaten (ISRY2 | i gand.

(Fahy et al. PCR Methods P&J& 1:25-33 (1992)), prior to mutation analysis.

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. SCI. USA, 86:6230-6234 (1969)) or oligonucteotide 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. 80:1579-1 583 (1983)), single-strand-conformation-
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25 CRF2-1 Nucleic Acids The nucleic acids of the invention include those

t hat encode a CRF2-13 pol ypeptide or protein. As used herein, the terns

pol ypeptide and protein are interchangeable. 49 D 5 MAY 2006 WO 0305%79%4
5 PCT/ US02/ 36316 I n sonme enbodi nents, a CRF2-13 nucleic acid encodes” a 06
mat ure CRR ypepti de. As used herein, a "mature" form.

pol ypepti d\goij?mf)(?g% ein described herein relates to the pro%g”@s@?“%m
naturally occurring pol ypeptide or precursor formor proprotein. An exanple

of a CRF2- ] el o cqd| t . ﬁF&E - ypeptide is
5 a nucl é’c{)) I de g‘é@u‘%ﬁ?&e&"g(r?g@%%]gn‘g‘?ﬁ%r‘fg& ast':% sg@f-[%ggg’o Eﬁ%}%%a%tz (e.qg.,
nucl eot i desmdithed bG6-paifs (MBErd dDAIO Stlencel P30): 1240 (Idb))ychomidal (Congneoily pegt | de,

precursor, Q opr.ot.ei | nc y way of, nlLimtin ampl e, the full
engt n ooVl oF 56T Aestlahy Cianelboe sbmdiio Aot HortEse- AELTAGH: vel y. 11
nmay be deddingd As 9bRe-9p@|9BHRIdaM e dPh&aedigx BNA, RE@BARRédoeRifepded by an
open readi ng frame described herein. The product "nmature” form 10 ari ses,

agai n by spasiie primentAtension ATy veseursh ke, Genomics Bib8d602 G981 eeenetiorbit analyasisur al | y
occurrin ' € aYet e.W t-hin e . cell. I n which the
gene pro Gcﬂt}{ )gfl sgdsf&\get%é aérgr‘%} %‘Eﬁ%ﬁ? ir%%i\ﬂg? (Sgéeggg)i %l\énoislg%nﬁgfeptz%edﬁ%ag °to a

“mat ur e" dssay(OLIA)dLpelegpeptal dSciarce 24 DUEIT(1988)) theddlele hpedifichynige chdin t he
N-term nal nethjopine resjdue encoded p) e ifytj.ation don of an open
readi ng fiEAFen Wo&ﬁb %”ﬁ?b#‘@&l b'fﬁcgad_eﬁééﬁ&—&@aﬁéﬂl%?é& igEFé‘EGR_ | eader
sequence-(ﬁyéavaaa@. REBA WeRis RRE 13:874-85110999) RadRoRbRCANGAR RubRkyREPNAdE OF
protein that has residues 1 to N, where residue 1 is the N-terni nal

et hi ¥hi rfequeneing dsing viandagdpracrsyres well koo inbe anieand perfide aneleic acdBYAD of t he
N-termn L onj.ne. t er.nabi ) ] t f-ar IS} fa

pr ecur so?sﬁﬁgggg?%%’ Igrﬂl'pggltﬁgﬁha 2213/5?%1235%%5(%% %’sﬂritmte%E %{I Nl C?dpp‘%s'n

N-t er m na24:983e48dl (19%uence fromresidue 1 to residue Mis cleaved, would
have the residues fromresidue Ml 20 to residue N rennining. Further as
used herein, a "mature"” formof a polypeptide or protein may arise froma
step of p p sl.ational nodification other than a proteol ytic cl eavage
event. sﬁﬁi‘%ﬁéﬁ’%ﬂm processes include, by way of non-limting exanple,

gl ycogy! at i on, TheMienfibPaktBdrieRforfiasseh asdi1e hoill fiolcRiles that AIEfBEkGh the? NMBL UT €
pol ypeptide or protein may result fromthe operation of only one of these

pr ocessesnuclsptide scangcerathpmin$EQ Y NGY:1 durctinthexdsgepeacy of He semptie-cpde.nucl ei ¢

aci ds of i y | & i j jded in
ucl oot | dey hEERAREFoelf, it e BF PRI HEMSTRG tnd el 01 (1
of these sqemenswavn iIAGBQUIDAYAILI y.g., ttheepalypeptidei of SEQIEI NOe&s Imanether or vari ant

nucl ei ¢ aci,ds. of  SEQ | i or.afr t.thereof an f. whose bases may
be- changat SR drelr sl i G BRBERTES inhiitieR e iSRG e o ot 1)
encodiing enceding £iptotdiMBdving an amino acid sequence shown in SEQ 1D NO:2.

In addition to the human CRF2-13 nucleotide sequence shown in SEQ ID NO:1, it

will be appreciated by those skilled in the art that DNA sequence polymorphisms that lead to
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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30 maintains at |l east one of its CRF2-13 -like activities and physi ol ogi cal
functions (i.e., nodul ating angi ogenesi s, neuronal devel opnent). ‘el'[ﬂg .

i nventionfurther includes the conplenent of the nucleic acid sequehedAb(s
SEQ | D M@ o3n40d4acl udi ng fragnents, derivatives, 50 WO 03PONOSUBI0LEG MAY 2006
PCT/ US02/ 36316 anal ogs and honol ogs thereof. The invention additionally

i ncludes nucleic acids or nucleic acid fragnents, or conplenents thereto,
whose structM@re@vek,nmblatd:elctdhmtbmlads enoirfg (RET2- Bn grotébmeftaas pthett spefiet, he | nventi on

pertaing .t ated n hat encode -)=13 proteins
or bi ol oéllt@éslt a%a‘g’ﬁ r{}léféﬁh e[ﬁeg'h?c‘f H‘T‘%&?fs frﬂF‘s’% %BW&%‘&P“&?%S% eic acid 5
f r agmenne: meflﬁuemeemcs bé @[thiﬂ&lﬂe s%&pch()ftlﬁd ﬂlv&ﬁbn ONucﬂél@ la€ig midecuient i fy CRF2-13
-encodi ng nucleic acids (e.g., CRF2-13 nRNA) and frasments for use as

pol yrer SEESRoRding 19 naguce] ablslie prorts apd f‘%ﬁ’l@a"%?f the EREAHP| $PNAE ofdhe or nut ati on
Of | @220} ekl oiBDL B HLE S Uk plSI AR L g abigpuct ef o acid

nol ecul e” 1s intended to include . or genom c DNA),
RNA nol @sqjd)sgghqrgngsmg pRNwman sRP&lAsger &ﬂorttdnehm asra @Wgammml@d 10 usi ng
nucl eofl d erivatives mants and honol ogs..t her, of The
el o ciohra Sftarc gt Abint e LALTRRR RAGOTRE QI dheas b

pr ef er abdaynplesa dﬂuHDel: B:rﬁirf(aRElBtB RN A canfe doised basddadn ltsmoﬂmtﬂg?td:m&ﬁand sequences

of vari abl e | engt h, ef erably between at Ieast about 10 nucl eotides (nt),
100 nt , MEbLgRe- Qoﬁ:za]@oult‘ tkeisgy a membsang-hopn H@ﬁ@é&%l%ﬁ hecanbey opes are

usegq i ”mBIQ@dGE‘sE@Sﬁthﬁer&lo%ﬂﬁ%luﬁﬁ:lhunﬁb@RPQJ'IB or conpl enentary nucleic acid
15 sequences. Longer |eng probes are usually obtained froma natural or

recombi nant Avsordingly, iaanethier g:hqulmptécanfmfdat@dmlcmm@mmle ofghdybri di ze than
oligorn Pr o .0 oubl e- st r n signed to have
Specrt dveiof s R ThicBuds Wl Ao AR CHik ARARH AR ARSLIRET

ELI SA- | midaem sihmnolkade amlprikmg"thesmlomoade sequehbeofCSEQ [ Napl .ebdnethels one that is
separ at e from ot her nucl, aci % resent in the
nat ur al © pent, gle gugleicac ’élaﬁleﬁ%llg ZSE%%l ggbléﬁgl%gﬁ)a’f“é’i? Feic acid

ol egul RigthNEl da6@er diodahéht MAlisdlddl ARRid Rid hAEAPSMAN avENNDn RPbSdittses
contained in a vector, reconbinant DNA nol ecul es naintai ned ina

het er ol Wgbteodingsesiote| As ussd hereiny the tesm “hibrisizes pades Sripeen Forditias'niscl ei c:  aci d
| ecul i sol at ed"
ol ecu El%endéd(}gi 2 pk@%h@o%rﬂ%bﬁ%uﬂ}? aﬁ.; I“F‘ﬁ“?‘fha‘%‘%ﬂe nuc' sol ate

nucl ei ¢ ree of sequences whic leic: 25
acid (i sequc;ncsseﬂqteemﬁ@% homodogeds azteatmghél'ramic%mdaamhylurhbzqducha;:h@ttm;l d) in the

genom ¢ DNA olo sgze rrrbuc rnlc!réch s e ncod[l\ME‘]?]% F{'Pm&:: i‘gﬁ‘ﬂrﬂ éi)esclede ! Ved For

exanple, in ¥ d nol ecul e
can2gongan ﬁudlai‘@ Sr dtherrtelated Yéqubhkek e, g. Zmmrdibs) @n% obthinek By 18y, ibdezteddr, 1 kb, 0.5

k-b or 0. 1 kb of nucleqtide s quences ur a flank the nucleic
aci d nolUgR sifiassngy porprgah Wl of y,portien ﬁ\ﬁh‘“ ‘?}dﬁﬁ'@Hm?%éeqHﬁt?Féf 2 acidis

der i vedprobe using methods well known in the art for nucleic acid hybridization and cloning.
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
59



30 Moreover, an "isolated" nucleic: acid nolecule, such as a cDNA nol ecul e,
can be substantially free of other cellular material or cul ture nedi um when

produced by reconbinant techniques, or of chernical precursors or othBMAY 2006

chem cal s gically synthesized. 51 0 5 MAY 2006 WO 03/ 040345
PCT/ US02/ 36@12"’%\&2% eic acid nolecul e of the present inventC3HUSIF3gI6 o
nucl ei ¢ acid nol ecul e having the nucleotide sequence of SEQID NO 1, or a

conpl enent thergof, can be.isolated usin t apdar.d nol.ecul ar hi ql ogy
Fechn: qudt i e sEhthodauon i fan Abit S0od abimion. Srcgabon 081693,
portion of 0oM&dREIoRI(6r Gifdrdans AHEMID 168 39REHReBRratuASis At 1BYP bk 2¢¢0 on
probe, CRF2 5 13 nucleic acid sequences can be isol ated using standard

hybri di zdeT hertrebes| peimagigor qlizonwrlentides (4., 40 nt tes>Ogukand; ab tegstiahos ST Bok et

al ., eds. ; . . i ng

e bor - LaBBRarary Brpet dREorleicbARKT S Loiin: S0l g be ol 07
eds. , CURREMdiRROT0ethtslitidg AfdnisChilcARs RinGk6Idy, John W1l ey & Sons, New York,
NY, 1993.) 10 A.nucleic. acid of the jnvention can be anplified using cDNA,
TRNA or &l t er RTEGE ndi R SR FRotRdg et SRpLRa b Ak s ek R ac e ©

ol i gonucl CoidEE PRETITRLS nAABREEILAR BiSLowk aldfia WleyREBoRTN. YT (10&)! on techni ques.
The nucleic acid so anplified can be cloned into an appropriate vector and

char act er®-24¢-3 Birfrably; theoadisions 48 puch thag peqyenqes peast abquy63fac1Wo /S Hes
correspongy O o593 dgak 3 i :

st andar d rgyw%?) Rgt’ ??t %%%’n?r(r:]yg ?51?9%41 i ,u§ E%’:Aﬁfg&gﬁ tg@ te g%eggﬁﬁﬁkﬁglﬁﬁ it %‘?‘ zer. As
used Her exther. tAhrentlenitmg ekangde atiteéngentle/bridieitemsconditiansis hiyeridizstion imklsgh

el cot | e B CERnE QAP O MR 75 BRI BRRR NPT ae
sequence Fisyll, 0@2a884, 41d,500 inghabdaametdisiiitn spernUPNANt65%C. THINA sequence and
is used to anplify, confirm or reveal the Bresence of an 20 identical,

similar dpbegiperiefillempd Branspr IRy washes IhA2Xi St Q01&BPA 8t S s dvie.

A i gonucleqble fec160904 'n%‘fccm&réfk&]ﬁv&iio@%hQH?bﬁhfzeéﬁﬁdér SEHpAPEshaftns B9 about
10 nt, 50 nt, or 100 nt 1n length, preferably about 15 At to 30 in in

| engt}. |the sequereniot SEQRIMNOreormgsriondata alnewtallyeccwnipg nudleig acid meddcalec aci d

nmol ecul e n 10 i n alel My lL.d.further onnLt.i ase 6

cont 1 guouss i G Aol Aieala il OMRh K B pRASS

d i gonucl moktdekavimya helafidasaabicy sy dédosdh nadre(ag., rayodeea nsted] pstep.obes. I n

anot her enbodiment, an |sql ated nycl ei.g acid | ecul e of the_invention
conpri ses a Mhareioad sELaotERGa ahecie Aci ssenpe Bty YhERzable 1 198 PRUSF ot | de

sequence sgiPBieile Sbibpridihg Hhuckeotide s@ubtebf SBQAD NDIIS R wab ekt Agalsg@ience. A

nucl eic acid nolecule that is  conplenentary to the nucleotide sequence
showr?Qd n dsEieativps ferepf, upderrronditigns efgnaggratq siinggneyis provided. A non-limiting

example of moderate stringency hybridization conditions are hybridization in 6X SSC, 5X
Denbhardt's solution, 0.5% SDS and 100 mg/ml 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.
In 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-HC1 (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml
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30 conplenmentary to the nucl eoti de sequence shown in SEQID NO 1 that it can
hydrogen bond wth little or no m snatches to the nucl eoti de sequence shown
in SEQIDNO 1, thereby forning a stable duplex. 52 05 MAY 2006 MAY 2006
03/ 040348 0PETAHISD2/ 36316 As used herein, the term "conpl erenussyisstefers to
Wat son- Cri ck or Hoogsteen base pairing between nucl eotide units of a

nucl eic acid nol ecule, and the term "bindi ng" nmeans the physical or

chem calienatted salaionGPerREDNBES 10% \W/ i) JeRERI hilface anno'tmrmmmds:y @he @&ssoci at ed
pol ypepti des or .c rrpoungg ar co?’g i nations thereof. Bindi ngsr ncl udes ionic,

non- i onfiere Kaghesdn g S5 29 M KRIDY &) PrRM ERY A cpnd 0. 1% 8] A‘%M}sr cal

i nterac btkﬁf‘co‘ﬁ&ﬂo@seoﬁb&/ REIngEhdy Akt nAY be Wi AFEEHEN kAdWH m&d art (etge Ractions may be
t hrough or due to the effectsS of ahother pol ypeptide or ompound. Direct

bi ndi ngempeyed fortcsodsripediesdiybodigationsit Sde ergotAusabed ephlafeds.), HB%@hRREﬂT due to,

the sef u t wi t hout

ot her {Dgﬁﬁcgﬁsr Mé:lhem %ﬁgﬂ? ‘g{é&ﬁ‘e Jlﬁ’f y &30 ﬁm“”lr}‘go@é%&f%%g" nuc eic acid
nol ecul ErOfsFERNEND Fr@RESION, Acannmrpmmmm,)&ackpﬁmmmm Shitomdnucl ei ¢ aci d
sequenc of S t hat can be used as a probe or

priner, r“b%fgflgﬁjn%’mc“@’ﬂdﬂgﬁ@[ég %%néé%ly active portion of CRF2-13 .

Fr agments provi ded herein are defined as sequences of at |east 6
(contiguous) nucleic acids or at least 4 (contiguous) am no acids, a length
suf fi ci onseqvativglhetaiignar speci fic hybri di zati on in the case of 15 nucleic

20198 O 01 RGRE Iooab GBI olic Bl LORE RIS, GRS Bl nO 20T s

respectively, BAE port
sequenceustﬁrmgwmaxdﬂamblallet&rmmdnﬂfﬁrrﬂm Wemthagmugesmmﬁd on of a nucl ei ¢

acid or,am no, aci d sequence of choice. ivativ are nucleic acid
sequencla‘@z'%’g;i}’r’:e By mytaien H‘t%&’ﬁlﬁ‘@ﬂ‘é‘e‘éiefg?ﬂ“ﬁ%"& qfrsgﬁmaﬂatt{"?f‘éby FPGIRds eit her
di rect | yhaRges RythBRRiidd /i 4eqiens oiRE &dc%hc&m !13 lﬁét@iﬂ withuk EFin@fe nucl ei c
aci d sequences or 20 anino acid seguences have a structure simlar to,

but not fungfioneliabdity phthe CRE2rigt protein ,tﬂufle'@ﬁdefseb%lnmoeﬁlﬁmg ¥ respect to
cer ;1§" n @9@8{1‘%ﬁm%nssitdﬁo CAMRE 2R QR TR¥es cQ.Fb@éﬁQ&J‘iﬁttﬁe%e en&r om a

different evolutionary origin and nay have a sim or oppos nmet abol i ¢
acti vi t yf SHNBENOCL . t@“mri cksctnylplé anmacmtsndmm amklcmealrabgm epajtetoe frbm | length

odi 11 ol IRt O R et Ao Bt bR MBeAT O Vo o

anal 0gs"efentidiearnit6 |la€id Gesidieds reqiiirqd Ok lﬁblﬁglcﬂfacfdflej | Fo¢ eRdohpdé) amiiolagtlie, but are
not limted to, nolecules conprisin ons, that are substantially
homol ogtstidues §hat pre capservsdameng He (RF2- &raro insof the prggent MYENORGH i n vari ous

erbogl TRl Bbeark Sty @YKot BS% 90% ~ 95% 98% 'or even 99%

identity (wth a preferred Identity of 80-99% over a nucleic acid or 30
am no aci d Segthenaspecifofithfcinvdntian periains tonuaitie acid oroireniss enaodiag CREFR dded

S equencgrolems \M}k &bntzgm %hanges 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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alignnment is done by a conputer honol ogy program known in the art, or whose
encoding nucleic acid is capable of hybridizing to the conplenent of a
sequence encoding the 53 0 5 MAY 2006 WD 03/ 040345 PCT/ US02/ 36316 03 MAY 2006
af or enment i woad @it ei ns under stringent, noderately stringepgr, ,2;)
stringent conditions. See e.g. Ausubel, et al., CURRENT PR‘C;ﬁO&g_é(?w
MOLECULAR BI OLOGY, John Wley & Sons, New York, NY, 1993, and bel ow. An

exenpl ary, (.S j i ) | ysi s. Package,
Vor s on iR Y Re\dtghe i BE R Rk e B SESBOID T, B0 afliet Blcfe 27,

Madi son, ailipo agd ndstitadoke Aduilidns seddidtingsare wittodhcadse®s thdncadeg@reateihm of Smith
and Waterman (Adv. Appl, Mth., 1981, 2: 482-489, i IS Lncorporated
herein by re Ytét_h?f’é CF‘?{"? 'l"go‘é‘}‘?f"i“r“é(’[%?? pu%eotﬁgmuswgglsﬁﬁclbgﬂéﬂi& d sequence"
or "honolpEahd téknidBed GicH a5 SIERERd muligendé@and PCRIMmediled Rikfagedesiker to
sequences characterized by a honol ogy at the nucleotide |evel or 10 am no
aci d |%evdirefarbly, senseetveanrveacidimbelteiipns srafurdecs preier magnedic#d encode t hose
Sequencejmﬁ-%‘éée@ﬂ?ﬁaﬂ{mé c‘?ci Ri%ReO A %ﬁE&e fideadifb YBARkHnioh SR LA i{fﬁvlﬁ%ﬁ be
expressed 1n I'fTferen I ssues  of e Ssame organismas a result of, for
exanpl e, thd traimoatidvresidiplis cphgedodith M\nind\kdié rasalue hetiyg a sisdhosideschemn be
encoded di.fferent gepes. |In the present invention, onol ogous nucl eoti de
sequenc_e?FY aPHid‘fstfgémr‘ﬂ?c% f"ﬂ‘éesg‘é‘d'&qeﬁ@é@r S Bais a‘feol?“'f’adf%gg?ﬁ‘ggﬁ' pol ypepti de
of speci emesd RGGilidshANuRERBRS acidseithlisdkio Gide Rhdind\@lg. |1 did, Bdidi, hisdpy! s, and
thus can include, e.g., nouse, rat, rabbit, dog, cat cow, horse, and other

or gani& nercidipside duingde g nesppaisaridsluanisasid gingharged palarsids chaing (egr.e not

limted t@,. - g al i At i aﬁlﬂl; j of the
nucl eot i cﬁgy cs‘%%&%@és’ﬂ@ﬁ ﬁ#%éét %%’rdg?élﬂ.lﬁ%\{ﬁééﬁ’g g(g“t:jhsm)’nuc gfg{sﬁa e&g%gquence
does not ,(elgowiwmie, valine|ledeet iselewrire, proting] phoytpleroe methimdhen gyfeptan), CRF2- 13 20 .
pr ot ei n. nol oqouys. ,nucl.ei ¢ acgi d sequences .i ncl ude, t hose nucleic, acid

e quencedePnrancte SREhaEh € er PR, ARG AL el BELEP R BHEEEE el 0w | n
SEQ | D N@yrdsindSpheRylhladise, arypRphatpRiidiaty. Tayd, B grdd¥icl nbies6idtialirifio a0l 0gi cal
activities of the CRF2-13 proteins are _described bel ow. A honol ogous am no
aci d equeides @sEFnbh isaprlacsd withanatherpanine pcid residye Spmghesams silg ehan CRF2- 13

pol ypept ige:, 2 : L i : : ! : [ of the
e R R o e Rl e Tl B b REEITMAR sl gne
for use iall argaritof A {IRKG-Idnetyding sedusnienspch@REP satGrahiommbiagenssisiand tdicher cel |

types, e. @ﬁhrti @f\ﬂ L..as .CRF2- 13 Qaue om ot her
manmal s. r%%tafﬁé;'g e sorc'?"n%e i e%%%?%ﬁ y coml)) Foﬁ%%%al 3&931}%? Q%%I"?]yaﬁspdﬁ‘rr“i fied

ol i gonuclrein ateivity hEolwigonuatenedis efSBEQ D dak1 theearyed precivcandgi on of

P o e o ey S ot B WA SR W5l o LM PR 0l &8

be determined.

In one embodiment, a mutant CRF2-13 protein can be assayéd 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 proieins}; (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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200, 250, 300, 350 or 400 or nore consecutive sense strand nucl eotide
sequence of SEQ ID 54 0 5 MAY 2006 WO 03/040345 PCT/ US02/ 36316 NOJ SLyAO(@RN
anti-sense strand nucl eoti de sequence of SEQ ID NO 1; or of a naturally
occurri YO AHWAS of SEQ ID NO. 1. Probes based on the huR&l/USRFF26318

nucl eoti de sequence can be used to detect transcripts or genom c sequences
encodi ng the sanme or honol ogous proteins. In various 5 enbodi nents, the
probe f ucldotde sequqmcbs’éSEQ D&, grivagmeatsi aalvgsion desivatives theregf. , A he | abel
group g¢ap be.,a radi oisoto a f|l escent un an _enzyne, or an
A R S TR e A S S A T
kit for niotgddid sticB@ing @lpkdteifle.4.| ®RipRmiahto (e @aiﬂ@rs&miﬁaCRFZ 13 protein,
such as by nmeasuring a | evel of a CRF2-13- encodlng nucleic acidin a sanple

of cel | dovbleqigand anéecgleora@ﬂ@emwmnwwn%v@sew@w det er mi ni ng
10 wget cé@ @Réé'rﬁmfégéﬁ% idiritol oNGE th bR k ted,, A
pol ypepti aving a oglc ctive porti -13 refers to

pol ypeptenpdemantany bo 4tilengt @boui M, £, 591 160| 260, 0r 1509 nmtd&otnﬂmsm&nmrb CRiR2ek® i cal to,

an activy 0 epti.de,  of es nventio ncl udi ng mat ure
oot i frend on B ontEE BoibR et Wi BT balePuELERsShg BRI T hout - dose
dependeﬂ@uologs Bty aa@aﬁblégrswwmanqﬁaﬂengafsm'mcﬁ Bgintisdnkey active
portion of CRF2-13 " can be prﬁtﬁgred by isolating a Eortlon of SEQID NO |

that enB¥iRisacissomplrappiagetorrdyRity LS nepgo agid seuencsf 862 RNty (bi ol ogi cal
actqglthéﬁhmﬁﬁyﬁgemgﬁFZ 13 proteins are described bel ow), expressing the
encoded portion of CRF2-13 protein (e.g., by reconbinant expression in
vitro) and dsvessinhgdimhat, acantmnsyn@ﬁelct@aimntcgdew anfigmsd tora "ofdil@RF2- 13 . For

exanpl e n ei c,.aci.d fr ment .encodi n ol |1 ctlye 20 portion
of CRF2 tef% cgﬁko BTy °f of aycle 33%563?/?“83 FHEH Q rﬁ'ﬁ& r%gﬁ’d ﬁ%q 84880t her
enbodi medgion” cefdrsial the eegdodi dftﬁd’tﬁ@léﬁﬂitie sequeict dignpeisini @bdugk Whidh)ﬁreaCt ive portion

of CRF2-13 |ncludes on nore regi ons ol yr nor phi sru CRF2- 13
associ afdflaeddue oy '?ﬁ‘é“‘?sr{ﬁénfqeﬁff’t%{l‘ §B‘-FB$ Wo&é’g h &rBH; Hc forns of

CRF25 13 chtsh &ugt@mgmwgﬁ%%&ﬁa emgbdlmeﬁ m%m@ﬁseq.mcle@taeﬁtnm&un@l ynor phi ¢
sequences in CRF2-13 sequences The ol ynor phic forns include genom c

sequenc B{ESAEds o n@nqagmg 6222000 19§ thg eiting strand p&mucl%c@é@aqqa@@a ewo WECRF2- 13.

The pol | i ‘ eic
aci ds. Eggﬁggarrp HBRCOB‘[ %ﬁoéi&ﬂ'lrgfégs‘égﬁ aggg ge egqgn an | so %’lgd
pol ynuct@mlmmmm@tm@i in@ aatind &adst(/. el,(hlmnterrgdlm Sharcll 3 ottiaddatedf SEQ | D
NO 3 that. qcl ude the polynorphic sequences shown in Table 6.
Al't er naf88y, the pol ynor phi sm can be provided on an 55 0 5 MAY 2006
20 leen the coding strand sequences encoding CRF2-13 disclosed herein {e.g., SEQ ID

NO:1), antisense nucieic acids of the invention can be designed according to the tules of
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 3, 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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WO 03/ 040345 PCT/ US02/ 36316 i sol ated pol ynucl eoti de conprising at |east 10
nucl eotides of SEQID NO 2 that include alternative fornms of the
pol ynor phi ¢ sequences shown in Table 9. For exanple, an isolated CRES-MAY 2008

pol ynor phiywwossgughsee can include from nucl eotide 30957 to Félﬁlug&tj( g 30967
of SEQ ID NO 3, provided that position 30962 is "A or "a' 48%cond

exanpl e, the isolated CRF2-13 pol ynorphi ¢ sequence can |ncI ude at |east 10

contl uo San SEQ ID
B Bith Skt SRR bIB: A0 3. DDA AR P et dha 01

the |sol atedinCRBRH R d mdebtiles cadiediskequence i ncl udes at | east 10 conti guous

nucl eoti des from nucl eoti.de, 28739 to nucl eotide 28749 of SE

wher ei n posi tﬁéﬂn&é fl ‘i‘ge‘;&““" tdegthat ggn tfee"éfg‘% to| g5 ngrte g FqUseRS %E“qlu‘f}‘él eot i des

f om nuclgiatinglgic? 4rd Rac S Ror@hraSE G RO, SdR6 Sl RARKkife, 28448 i s

"C or “T"; additional exanples incl ‘ude an isol ated pol ynucl eot i de

conpr i%si rignthine, 4- é‘@éﬁtlcbﬂ?@l@%ﬁt(P?ghRKMhYdﬁWlIé@byldE@Clﬂ,rijwbmmﬁwlawwwt 0 9431

of SEQ | %&@ g, me&a%(;&g ki QineiARa dh{}ﬂﬁoﬁ%pr\%gé 5 (%a%agl% LPlo ueoflne O’ G

or an iso po’I ynuc e conpri‘'sing’ at |eas RUCI eot i des
from nuchwinedﬂ&&ﬁ@ﬁntbnylﬂﬁﬁﬁe df-m&E@gd:dBm\dOlsneMabanejzanmsigumm,%ll of

the poly ucI ot| de ig " T ernat.i v ed CRF2-13

ol yhror i BeGEae. 2t piantias- PrONE At Gt Baco88% NeRiErcot | de 32964
of SEQ I B- :h@@@umﬁﬁmhﬂa@lmﬁmmaﬁﬁuiab@rs BBy dnfinométhyl - thiofracil Al t er nati vel y,
t he pol ynorphi ¢ sequence can include from nucl eotide 31262 to 31272 of SEQ

| D NG®22 beisrigynagaesylqusesing S rmethexygabee mehyluracil 5-mgthoxysrackhuc| eot i des 30955

or nucl eor ne LN FoRe o s pRARLSERD EbyiASBe: ° el eot i de
29048 i s ps@douracil, Tjzgosine, MubtamSumeﬁ-mem&F%tuburaﬂﬂ'QEIﬂioufacﬁEthoﬂrdﬁm 22,

provi ded th ucl.eot i 28753 is nucl eo es 23825 to 23835
of SEQ I Iﬂt’lﬂ'@@@rmﬂ’rl&f@?’ggaxﬁ?ﬁ?e %Mgg'flla‘"ﬁ%r %%‘\1:.’8 -Qryacegs a & A". In additional
enbodi NerftBethyBHI6UrydR BB iagintuE Ned-carbsiyBropply @B s(agp3yweaat 15, 20, 25, 25
50, 75, 100, 150, 250, 500, 750, or_ 1000 or, nore contlguous nucl eoti des from

SEQ I'D NG&diaminoputing. Alfaseativairihe antiseise guglsicarigicr boprofsst pislogicaliience i s

10- 1000 niy %ﬁ%kig-@s%ldnmekﬁpgwwmc@ﬁu&eségah flas BeBf? sRRIHERP IR s eot i de
sequence can be 20-750 nucl eoti des 0-6 nucl eot1 des, 75-500 nucl eoti des,

100- 250 regiehtation @esRuNﬂlrmgmbcd fnondhvmmdmucmcraymdqwgﬂl;jmlofmmpm@eal | el es of
the i nver})tn idFeb. qgr ter}u%f %uf’iof u?ter scrtﬁ)ed s\r/@rellDNA{h qul%w srl_llbsecuénqe protein

| evel using a varie ques haet are MHewhn o e
Strat egi es f ofThe dativkehdel rmalhlcmmdaﬁtdcmi&h et the Giiveatien ale sypidalie ddminisesre to aEP
730, 62 3 su ec7t]bz 0é'n]é§ate<? Ez s?tu ?uc that 5‘1 ?1)&;/1*\%():11233\{‘.'10tl§1 ((3)1‘3 tﬁgd to cellular mRNA and/or
genomic DNA encoding a CRF2-13 protein to thereby inhibit expression of the protein, e.g.,
by inhibiting transcription and/or translation. The hybridization can be by conventional
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 nucieic 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 ona 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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PCT/ US02/ 363 t6 and PCT US97/02102. The present nethods usually enpl oy
pre-characteri zed polynorphisns. That is, the genotyping | ocation a@g
nature of polynmorphic forms present at a site have already been det A} Q806
The avaiW@B40845 of this information allows sets of proB&€I/4SY2B@S16esi gned
for specific identification of the known pol ynorphic forms. 5 Many of the
nmet hods descri bed bel ow require anplification of DNA fromtarget sanples.
Thi s canffisenhingropgiulag h@ttelb;ntiensg)f anfRense r(ullg@@f)s veBtor fanstras wowhieipthe

pol ynor n Princi S Applications
for ﬁge%ngl}ulccl:ea‘?i&é% Eﬁ‘ﬁe lsryqla,&e rq%Fm %0 rf*rasqulgggiﬁ @q 1992); PCR
Pr ot ocqusmotér&lpfwerteﬂ Met hods and Appl i catl ons (eds. Innis, et al.

Academ c Pres a 1990 ila et a 0, Nch ei.c Aci ds Res.
19, 4967 (13@1‘3‘ a“E‘E' b%é'tmeai the “R?e‘t“l‘fi‘}é“sacéfjn‘é}"lﬁ\ﬁﬂ? otehg inypliog isany (11997 ;
PCR A edg. anchénle%élgﬂ: £1d Rdlecule! B!:n&) hfSiReric ReER[chkid RE1Ekuld £ §lf'nl) LGAL 4, 683, 202.

The genom c used for the diagnosis may be obtal ned any nucI eat ed
cells dnhblchearhmdy:ybxsdsohtmmmmamkﬁﬁnn wihichpemirpiyes tie uldad Benitsir i ne,

al abcc a es, rqgic ec n d au eci nen The DNA
?natyI \l;e thggt&m Sd’gF“h?l @P %f%&i%@ﬁ%&ﬁ%ﬂgﬂ @‘/’f‘?&f{ “gi‘féf;?. nI Vi tfo t hr ough
use of REReEFI Kine htisBhse nFULE AGE dRRubBZn 494 c(dR@B8Y) or other in vitro

anplification nethods such as the |igase chain reaction (LCR) (W and

val | ace?-oaptptibenuglegigdy (Boge ¢:pddb987) NyeleigdidtiRepl HAHeR4BAAD2 i fi cati on (SDA)
(M*&erch%erﬁ:l RUARA andbhe .ﬁs%@gz az%ﬁ?g’fgg’z’%ﬁﬁz&% 33%3?8)6 (1992)),

sel f-sustal ned sequence Fe Icatlon PCR Met hods P&JI&
1: 25- 33 (19%33h mopifications mchtde ,dyivay ofi nadlinsitiag exgpld) modnﬁbde bnsen Andf

0o Yo BT PR B BEAUBAC SR SARS Sl il DY @ vari ety

rest ri Ghodificatib@pire Birrit® i ahtle R0 lnyed (p Bhtsfte Mo tRGitD @tam@aff tRmédikied e- speci fic
restriction-endonucl ease cl eavage (Kan and Dozy Lancet ii;910-912 (1978)),

hybr i di®sleicasidasyal that they anay be us @fﬂ%l}%ﬁ@tﬁt"}%émﬂww%lﬂe\?&lﬂwbe et al.

Nucis Aﬁérgp%uﬁgg 1R a4 a?g,'gj%cl( 1978)), including i mobilized oligonucl eotides
(Sai ki et al 2%p Proc. Acad. SCI. USA. 86:6230-6234 (1969)) or

ol i gonucl eoti de arrays (Maskos and Southern Nucl. Acids Res 21:2269-2270

(1993) )4 I Ao P% on et al. Nucl Acids Res 17:2503- 2516
(1989) )CREnﬁlslﬁaItacl:) rep:ftlll"?i de eci\l?%)\g}\ (MRD) (Faham and Cox Genone Res

5: 474- 482 ( 1998) Jnotlier aaibadimet, dmmﬁsqnsmmalam wﬂqnm inedatiah is ANitwizydei ds Res

23: 3944-.3948 1995 tur r adi.ent el ect horegis (DGGE) (Fisher
o LorHBRABEb 355 Ay AR Rlsples B 0T e Py B FaSISebs ( 1ha%) )
si ngl e-ddavagd-sand-aranadd wivlel 4ci, ﬁchaﬁm\é‘@wﬁﬁh(ﬂ@fﬁ% £CP/ US02/ 36316

pol ynor phi sm detection (Orita et al. Genom cs 874-879 (131983)) RNAase
cl eav ag@n’@gemcntary region. Thus, ribozymes (e.g., hammerhead nbozymes (described in

Haselhoff and Gerlach (1988) Nafure 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 et 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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m smat ched base-pairs (Myers et al. Science 230: 1242 (1985)), cheni cal
(Cotton et al. Proc. Natl. w Sci. U S. A 8Z4397-4401 (1988)) or enzynatic
(Youil et al. Proc. Natl. Acad. Sci. U. .A 92:87-91 (1995)) cl eavagel8fMAY 2006

het er odupl g%o@\4e37Et hods based on allele 5 specific primer ]
(Syvanen et al. G:enom' cs 8:684-692 (1990)), genetic bit anal gﬁ@g(ﬁ(%}&)

(Nikiforov et al. && Acids 22:4167-4175 (1994)), the

ol i gonucl eot i degld.gat ion A (: degr.en, et al. Scien 1:1077

(1938)), t he aﬁlle%l&?%ﬁ t???%f?%éa‘gﬁ%gﬁesgc[h!gl arlll%r@g%‘??dobﬁ t‘i"ﬁ%ﬂ)g "(uéle‘r)t#zcgény Proc.
Nat | . Acadequsates ddmpletnen8y th8ke b@datom98iibh of haCRICR 3 (Abrthvarm2es al . Nucl
Aci ds Res 23: 675@2%&995) , radioactjve and/or fluorescent DNA éo
sequenci ng B HEAYY eisytg fug\ gl t\ﬁb?ﬁ SKWOWES §hat RegentFanseriptign pbiei de

nucl ei ¢ agrERA PNAbne AS ¥t§:cﬁQSéE%§ﬂerﬁi;HefélH&gl9 ghgﬁcaﬁge?uDrgéD@.ggz' 5356
(1993); Thiede et al., Nucl. Acifs Res. 24:983-984 (1996)). CRF2-13

ucl .
Vari anfs D99-BdeHelsperst alo 199 UrArnel. Yo Acwindeis6®s2 Tnifs land Mahai(t09D B@osaps t hat
differ frq@%@g 5nucI eoti de sequences shown in SEQID NGO | due to the
degeneracy 0 thé genetic code. These nucleic acids thus encode the sane
CRF2- 13 pr ot ei fin asridquk@inbediawntedhdyucldieadidscd fERH2AES cangutdlifedsd stbasen SEQ | D
NO 1, e.rg%(ﬁ t he pol ypepti ge f SEOE I D NO 2. In another., enbadi nent, an

i sol at ed PL¥; QusaTORiCHAT dhepRate backhens 1A UBRROY & ¢ grdle stabilityy hybrfigatiateiience 20

encodi ng %oﬂbﬂ&?bf‘m@?ﬁ&éwle@Fo@éﬁaﬂ?lc?&{e@c&@ﬂ%&%oﬁﬁ%aé@o%@ thdhddfdi- I n
addition to the human CRF2- 13 nucl eotide sequence shown in SEQID NO 1, it

wi || B8 appide chmbemoified lnogspersiipeptisy nupleictieida (see Hymp DRA(DGLBiners Med

pol ynor phi .hata, | 0 i L idae e F2-13
oy ot ot A, A8 asdhers GRS BeldoR yRTERALAE o PRASRAER flodel ¢
pol ynor phiasih mimitd) e. cCRHPA tidmigerie wiich thxdediydbose ghadphdtaichickbahead eplatcdditiyn a
popul ation due, to natural allelic variation. As used hereip, the terns

P gener  and PertopImid:itr gahand anlfin Tous Myl aydleongieq ararBo- sPeBHERS of ng an
open r eadibagkboné BfENAR 62 tieBd st walth aHdv fd?lspdcRiid hybBaRA®INAD DN RAaBNAl | an
CRF2-13 protein. Such natural allelic variations can typically result in

1- 5% \ar | ander qopditines ¢fev depig Wenglbqdbpsxathesis of BN Agkigomers caebreperfappedind al |
such nucl i (JF=* 4 i I+ i in
CRF2- 13t Rt 4 B, Adflac Ghilels BRYR) IR dBEHH sRA AR RIVOREC o
al ter thebbwmPeirpiiKesde tiaki(19960 PNARDI: 146764685.i nt ended to be within the
scope of the i ti VWO .03/ 0 50 Y,.2006. PCT/ UUS02/ 36316

Mor eover, nucl 2):{\? Sa%f;tgu:r%ﬁe%alﬂ beesu‘“:ee‘frllig'o rﬁ%eugﬁ%/?-dllggﬁ??tbcta@ﬁ{csag? PomCt her
speci es, eantlplePINAL bai behavRasaniiseabeat dndgeng agernfoe sdqaice @pddifer modulaivnt he

h f D | [ i t hi f th
i g\r/rfel 212 gg%‘? n&ﬁ%qce %clpﬁc%ggix y,rﬁﬂl.\geq“%ég h!aggc%%ggr(xj ort t?anls)lgti(\),\rn\ aErrelstnortin ebi%ggo pe of the

replication. PNAs of CRF2-13 can also be used, e.g., in the analysis of single base pair

mutations in a gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes

when used in combination with 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 CRE2-13 can be modified, ¢.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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corresponding to natural allelic variants and honol ogues of the CRF2-13
cDNAs of the 5 invention can be isol ated based on their honol ogy to the
human CRF2- 13 nucl eic acids disclosed herein using the human cDNA8 . MAT 206
portion : as a hybridization probe according to Eﬁq&ﬁ

hybridigg ﬁ%ﬁ8§échniques under stringent hybridization c% ( |éﬁ%¥6For
exanpl e, a soluble human CRF2-13 cDNA can be isolated based on its honol ogy

humap. _menbr ane-baund CRF2- 13 Li kewi - b CRF2- 13
CcDNA. CASEE T8 PR BT Sk O PP R KDL FO-C B aP 6t Ak P2 15,

Accor dinagibt, of ibBndittdih tRTEHLERE! anddticn&abaliegufpUohe) oag] Therol ecul e of the
invention is at |east 6 nucleotides in |ength and hybridizes under stringent

condi t isResisPtERE-Difeshimeraneancbepsriemppdas desepbsdin fiyrun{d *Mlabe6iande sequence
of SEQg: . , itqacidnd s at | east 10,
35, 50, P Sio06) BB By 2 AT OO r cxhilfle MR R Ehliod 2 P her

enbbdi pathesizad on s eblad yportieding tardaidiphosphediditaofoupling chemistryiand hybri di zes

to the cogdi regi.on, used, herein, t term.," hybrijdi zes under stringent
condi t i%Q%gﬁcqg’émleg%&eﬂﬁ@és’fﬁ"gégtgﬁe%gx%&f?i WB‘%E "J%’W'mﬁ"r‘(ﬁ{ﬁ zation and

was hi nghtspleiamidiic fanbeGk@itetvitRn tRERNA RAGE the 3t erdA BN O Mahan®|(0890s t 0 each
ot her é%gically remain hybridi zed to each other. Honologs (i.e., nucleic

aci ds g §ecR 221588 SN meneresrs ¥re thencoppledhid & sicpWHEHBARNETA0 t han hunan)

or ot hegodigl ALiRrheRE HIRLREithG IPNARBEALAYRA 2 SAINR SeinR [HGFeRy. | OW. noderate
or high stringency hybridization with all or a portion of the particular
hurt@n J&Wekateeel sAlternativelly echirsénipgmote¢iescan e bynthesigehwitima ShNArsegmhent nucl ei ¢
acid hybridi [ and. cl gni ng. herejn he ) " i ngent

hybr i dia?g So‘ﬁﬁ%é I “it‘osnes‘? " p%teerfegrestég&w?gﬂﬁﬁo? fgongd C%eﬁ’ﬁéé%pm‘ﬁg%lg{%f obe, priner
or oligonucleotide will hybridize to its target sequence, but to no 25

ot her sequences. Stringent conditions are sequence-dependent and will be
different in different circunstances. Longer sequences hybridize
specifically at higher tenperatures than shorter sequences. Cenerally,
stringent conditions are selected to be about 5C | ower than the thernal
nmelting point (Tm for the specific sequence at a defined ionic strength and
pH. The Tmis the tenperature (under defined ionic strength, pH and nucleic
acid concentration) 30 at which 50% of the probes conplenentary to the
target sequence hybridize to the target sequence at equilibrium Since the
target sequences are generally present at excess, at Tin, 50% of the probes
are occupied at equilibrium Typically, stringent conditions will be those
59 WD 4) 3/940345 0 5 MAY 2006 PCT/US02/36316 in which the salt
concentration is less than about 1.0 M sodiumion, typically about 0.01 to
1.0 Msodiumion (or other salts) at pH 7.0 to 8.3 and the tenperature is at
| east about 30C for short probes, prinmers or oligonucleotides (e.g., 10 nt
to 50 nt) and at | east about 60C for
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| onger probes, prinmers and oligonucl eotides. Stringent conditions may al so
be achieved with 5 the addition of destabilizing agents, such as formam de.
Stringent conditions are known to those skilled in the art and. can be found
in CURRENT PROTOCOLS | N MOLECULAR Bl OLOGY, John W/l ey & Sons, ?3139@.%2006
6. 3. 1-6. 3. o Prabesabl y, the conditions are such that sequeq@ﬁ@tm}ﬂ@st
about 65% 70% 75% 85% 90% 95% 98% or 99% honol ogous to each ot her
typically remain hybridized to each 10 other. A non-limting exanple of

stringent hybij dingAdhaifQndiveio g?&dci%oﬁd’&hhydinéﬁﬁé &ﬂeﬂ@p&deag%b §@Jch buf f er
conprising 6X SSC, 50 mM Tris- H 1 mM EDTA, 2% P 0.02%

Ficol |, GS@epidesks. aﬁ@dtaaynngr@qsmﬂoremqw ezovng)a,l qmaer@qof@mma@mtramsp@sc Thi s

YT di 23} Q0o QL BURE (BY (O (Pl dIPL 5 VRGERyd D 26,830 (P9 R1% BSA at

50C. An 1s0O a [ nven ion ybrl di zes
under st r86|:’@6m65ﬁ@r1dmajtmm6a&t Q98 Prod @/afiedpseinse: 8afe4SERR ) FCN\PuHlicatisr ¥sponds t o

"t upal 1 YORRERIR v A B G (8 et Feishion Mo aHOHUO G e

mol ecul e aﬁ@ﬂ:bﬂ%l%oﬂ&@éoﬁ@és'c@ﬁwﬁﬁ&%@&%n&hl?%n&l‘z‘:ﬁi‘éﬁ$ngg@re@%iéd(z£ac(a§erﬁs ¢(Segncodes a
natural protein) In a second enbodi nen a nucleic acid sequence that is

hybri di z a8 Krobetdle 1988c Bisl echaiguels #8588 or orpaliting agenth €Sasuekeden.de sequence
f SEQ I | d
0 Q QQ%lg)Igiia rRe;sr 9‘%‘3% i %g T 1fis R4, tlQe oh%gtac‘ile kdé/ ﬁ\tail }{ag 50!@&%56%(}5 undaer

condi ti ons derdte ency i's exanpl e of
noder at e aﬁbmemelecqle leygoyral petpidet, ahybridmnibﬁ trtggsreabmsé:yiﬂan@lagaat, lacmnspnrt6x SSC, 5X
Denhalbdt s sol t| %gzﬁ 0. 5% SDS and 100 n%/m denat ured sal non sperm DNA at
55C, folﬁgs%e%l fionsfriggerpd cliaage 88§Th ¥ SSC, 0. 1% SDS at 37C. O her

condi tions of m)der ate stringency that may be used are well known in the
art. See, %2 Ausubel et al. 25 (eds.), 1993, CURRENT PROTOCOLS IN
MOLECUL AFCRFB1&®olyprptides | ey & Sons, NY, and Kriegler, 1990, GENE TRANSFER

A o= Th cRE AT ECR M bl thy e @?:ﬁﬁ@ggﬁ thE EREp Wiicd ot Dids

enbodi nment, a nuc eic he nucl el c aC|g nol ecul e
conpri si rsgquelnee mwdw&ﬂleEQmmaelmsonﬁEd@momMs, acRm 1Bpalypeptide, anal ogs or

derlv tlve 0 t her eo under dltJOﬂS 0 .S pt VI ded. A
non- I'Pri tP é)?g'r'r?ﬂ "’691‘{)46‘1‘!'36'9\?5 2slt n@‘BWE??C'W%Ir ?@N%%Q)ﬂgsg)n%l zgc
hybri di zaimms Jf SEBHT lﬁomndamd5%315§@ of HEQD NO: 3, amk#d ac({dR447-530 of 5 mVl EDTA,

0.02% PVP, 0.02% Fi col | , 0.2% BSA, 100 ng/m 60 WO 03/ 040345 0 5 NAY 2006
PCT/ US02/S563 1 N&é%aﬂaﬁléwngam AM s e mNANt FegIREgIATtherdsalessd C&ﬁ fate at

o EDTA, e Bt ary HERE RIS of e Bfeimalentofn OREZ Y POSEBSEE Mt ey
be used &feuenedst known in the art (e.g., as
20 Thus, a CRF2-13 polypeptide includes one in which any residues may be changed
from the corresponding 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 CREF2-13 -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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enpl oyed for cross-species hybridizations). See, e.g., Ausubel et al.

(eds.), 1993, CURRENT 5 PROTOCOLS IN MOLECULAR BI OLOGY, John WIley & Sons,
NY, and Kriegler, 1990, GENE TRANSFER AND EXPRESSI ON, A L ABORATORY UNiAyA106
Stocktoﬁ”ﬁﬁéggB“NY; Shilo and Weinberg, 1981, Proc Nat! PEHUSOIBI3IGSA 78:
6789-6792. Conservative nutations 10 In addition to naturally-occurring
allelic variants of the CRF2-13 sequence that may exist in the popul ation,
the skideletion @reniapprsseidiby teintdngon. jpfaewiti¢ erqunatinahahgebsti@torbis 2 i nt r oduced
by ”“t%£h%9; ntgltq§tnuc e tld@ sequence of SEQID NO 1, thereby leading to
changes | & 5?%3‘%%%36'53 \{2A% of the encoded CRF2-13 protein, without
altering t h@nefaktfb@{(bfctﬂi’tﬂhv@tlbd énaifto IsORAREIFIL B proddid, And Biolbgiexanpl e,

nucl eoti de substitutions | eadl ng to 15 am no acid substitutions at

" non- eSBYs Rogtions tharens. of dppyapizes, ga%@e%ﬁn%@wa@m?lﬁg%th%feg%q’t}%ce of SEQID
NO s1. j ~».gan be altered
g e R T e ks s e

act i vi taptibadiesr dmencgmbotimese ntiv CREN h pracinscands isdiated fsom eejlaior Gskut or
blologlcal t|V|t am no_aci resi dues t hat e conserved
arong e ERA agbSEHE PHE GO e B U8 Aot R B S BB oq 1 o be
parti cuh aﬁdtuerwﬂﬂmm&hd €RFD-13 préfefts aRprodiaed Bﬁfec@;ﬁmﬁﬁ DN A tebighiqugent i on
pertains to nucleic acid nol ecul es encodi ng CRF2-1 proteins that contain
changessaging fyesemiingopespmssionta{aRF i s PRIEINSE e@mqpa@e $agrbegrathesiaed.  Such

CRAY- 13nPhRh®y ﬁ'ﬁ\ﬁjét;rfdgtrd one%ﬁ‘goﬁﬁkmﬁﬂyence from SEQ I D NO 2, yet retain

bi ol ogi cal  acti ment, the isolated nucleic aC|d nol ecul e
conpri ses aAnijmhégt!"l meteidBr Biolngaaly adive pditing tl@f@f@tssbmanmﬁefreevf the protein

corrprls m.no _acid se uence a ut 75% ho s, .0 the am no
cord s conuRCaREiAde ARk E5oREAANEE pRloncifyh e i 4P e REReBHENRR YR, he
nucl ei CCRES-1B ipfotéih id deas&d Gm%tam festbaghumichipréingdotddiNtlie2, nore

preferably, at | east about 90% 95‘V 98% and nost preferably at | east about
99% h gl e ghasgreglly synegsized shodqnguage fubgantiglly Bpeoigellpfatpl ecul e

enopdi N éridPRidudd BAlEbA JTURDO00HRRin ich BE MHcRliRispiBFQ KRNO 2 can be

created by introducing one or nore nucl eotide substituti ons 61 WO
03/ 041 1-3HEarrompneatoREe colTtpuSesittsis Blieolatadpt ermbiranty erasu¢cdndn pre o t he

nucl ePtéuEL%d&%ﬂP ﬁgegg?%%fg%s b aguygt fréle’of%gl‘flna:trg{}énaﬁl‘rﬁclg&?s%?%ﬁ{a 1811'{':;J Jo aci d

substi tutions, ions are i ntroduce € encoded
pr ot ei rCRMatihlprama hadmg loss thant abode30&e (hyrnbrp weight) ofindneORF2H 3 geateiar{aiso of SEQ | D

ard techni ques, such.as site-dir ed nuta is and
POR o PR Ty e P ing BRI e RBTRSthiy, ats 0 S Ay d
sulpst | tishiCHIR- BY rot@bl &R inoR efRfabliDES tRAEMo6E 99 of non-CRF2-13 protein,
and most preferably less than about 5% non-CREF2-13 protein. When the CRF2-13 protein

or biologically active portion thereof is recombinantly produced, it is also preferably

substantially free of culture medium, L.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 CRE2-13 protein in which the protein is separated from chemical precursors
or other chemicals that are involved in the synthesis of the protein. [n 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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non-essential amno acid residues. A "conservative am no acid substitution"
is one in which the amno acid residue is replaced with an amno acid
residue having a simlar side chain. Famlies of amno acid residue@ﬁﬁﬁgm%
simlar sigg.shaisne have been defined in the art. These famlies include
anmino acids w th basic side chains (e.g., |ysine, arginine, FI’Ue%%) . 10
acidic side chains (e.g., aspartic acid, glutamc acid), uncharged polar
side chains _(e.qg,, . glycine, asparagine, glutantine, serine, threonine,
tyrosi nef}onc9éf%*ﬁHe‘)hﬁmrfahp@#am%?'a@f%%leﬁst%aw aboyt 3% ShefpicPeYLPIS0E | euci ne,

i sol euci gg.-cRERIBNGemagNY! al ani ne, net hi oni ne, tryptophan), beta-branched
side chains (e.g., threonine, valine, isoleucine) and aromatic side chains
(e.g., tyrodhintogigaHeastivapartioneof a CRB1-dpheotein ickde déptidps compuising gmgoedi ct ed
nonessent | al 1 n Je residue in CRF2-13 i s repl i t her am no
e a r ectibisaPRsaR st Enuholie i oS o kPR R a0t OF e
enbodi NEORF241BpedteiaNsg. cho afihol adidrseglisnedshoandoSEQ IBINMG thaidclude fgwart of a
CRF2- 13 codi ng ,sequence,  such_as by saturation nutagenesis, .and the

Cosul t armiRpeas ke dr b BEhdaRa Y aroing:20d ST SIrcae he B By 1o

i dent i fycm:t@qatp%otehﬁtTyprc%ﬁlbiblggwwawve doRtidrR Wb i RARRES o withER | D NO
1 the encoded protein can be 20 expressed by any reconbi nant technol ogy

known i nleagienapetivithi@f the &RERt i3y projeimf A tbindogieadly artuveqgrtiond adREr i3 ned. I'n one
enbodi ne . . tel S ility to
formpro ef%‘?%%egﬁ%nob{%%iﬁgdreé%? %ﬁ’sﬁgt\ﬂaﬁi}%f Egrﬁtﬁlﬁ—g 6@? %?lggaﬁ I}lgs%&?dgﬁﬁer

cel | M&urleagth. proteins, or biologically active portions thereof, (2) conplex
formati on betyeen a nutant CRE2-13 otein apd a CRF2-13 receptor; (3)
the ability pméoqﬂﬂfagﬁtmﬁﬁ@f‘l %Féﬁ%ﬁ%gh Bf%?'ﬁapfgﬁpﬁﬁm‘ PREVESMPUl ar t ar get
protei n @intdh f 104t 63d ditheddHohd ficRBfidd RaiMebRRMed bErw@en tR\GRI2M 3T Ot ei ns) ; (4)
the ability to bind CRF2-13 protein; or (5) the ability to s&em fically bind
an ant i -ERézuswor?ﬂ’V@t, ether RiploBisaliyactizeopaatienss inelhictonior regiong of|thq rotal ds
Another a2Reled®lantirdodda Y 'r%%nﬂﬁfahﬁkaﬁicf%g bR Aohe 611G R leel © aci d
nol ecul es that are hybridizable to or co Tenentary to the nucleic acid

mol ebul efupotignal adtivifies hba GRive CRAVAS 6. WO 03/ 040345 PCT/ US02/ 36316

nucl eoti de seguence of SFO | 1. .ar.fragnents,. anal ogs. or dejivatives
thereof . n- D Lot e s 1% o R BT ute i FRPebE e AR Ce ¢t hat
i's conpl EBICLAr In dther@mbsdin@ats, thelORIF2I16 m6ieth i€ BRahtigl yehoptobdgeudo SEQ. ,

conpl ene /,to the coding. strand of doubl e- st randed cDNA nol ecul e or
conpl emaﬂ# grrdjlzf“ﬂfl?f'?“wg innalacavity W@%@@ﬁ‘f@@%@%&g’fgw'ﬁ%ﬁéé‘hse nucl ei ¢
acid nol ﬁﬁiﬁb%id%'é?:dﬂé@dﬂc@@ﬂatﬁﬂﬁﬁlleﬁ@%ﬁd@ﬁ of mRBIGLIREIE Sas deIBLENRRIAr Y to at
| east about 10, 25, 50, 100, 250 or 500 nucl eotides or an entire CRF2-13

codi #Y skalawd Aceprdinglyein apotheryphodinent.tiby €BF2- 1R ueotainds apfoteimiabcul es encodi ng

fragment Somprises an amino acid sequence at least about 45% homologous to the amino acid
sequence of SEQ ID NO:2 and retains the functional activity of the CRF2-13 proteins of
SEQ ID NO:2.

25  Determining homology between two or rnore 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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honol ogs, derivatives and anal ogs of a CRF2-13 protein of SEQ ID NO 2, or
antisense nucleic acids conplenmentary to a CRF2-13 nucleic acid sequence of
SEQID NO 1 are 10 additionally provided. In one enbodi nent, an anti JenMaY 200
nucl ei ¢ WP HH%ecul e is antisense to a "coding region” PEM/USHR36YEi ng
strand of a nucl eotide sequence encoding CRF2-13 . The term "coding region"
refers to the region of the nucl eotide sequence conprising codons which are
t r ans| at@gn¢enthen theinmdecales drerhesiothgess 4t ¢hagposition & gr astus¢chhesgid iaminoraséfl on of

human %I:?Ir:\gcléig’ c]it? "homoio §pon ﬁw%.l%nt%Egmn%alc\:lq )nuclt%u@ a&ﬁ“’fd@&i mbodi ms.nt ’ ,,t he

anti sens@ huefel 8 E nol ¥ P SNt Senge Noncs ing region" of the

codl ng stramte mfcle&?c RUTieqadnce Boraslqpenae beduamineg as wﬂlazeﬂ:a of [bityyer m
“noncodi ng region” refers to 5 and 3' seqguences mhlch flank the coding

regi on SeHEen Breseqesncesy dihe hapelgey may b%tﬁ‘?t?fﬁméfé‘l%g Cpmputer PBBME EAR¥Red to as
5" 3Nd i the YR fugf s @Aﬁgoft&ﬁg R&Qﬁi)ed il @OCF% E%% Bﬁ@i@iv@ Is&d, Melflesefuences

encodi ng CRF CRF2-13 di scl osed herein , antisense nucleic
aci ds Glfﬂdt%@mhri\%‘m MohBdA8:Hé3 48| @ﬁ'@ﬂ GE5t6AR isplgware “tltﬂietht? follewingf  Wat son and

Cri ok L bIORSHERI. DRSS PALL LifharlhE HLLESARENG LSS Afichprol eoule can be

conplenen ré codi ng region o ut nore
prefer a:latey[sw:s;)eamlty afl 0L aeLlilgréglen cbﬂ‘tﬂé ariabgantnusietseid sequdncss rafepedt i on of the

ce 08 eI Rl B 2o s, 585 R oSBT oo
traps| ajgi Br §99BvithShd éDQf(exffgﬁﬂ%M% DA sé’d%hc%es.%@n uPﬁEQ@D wghgot i de can

be, for exanple, about . 30, 35, 40, or 50 nucl eoti des
in |ength. e termm {‘scavenee frgotity) cefers F@hbﬂcﬁfﬁéo wﬁ%ﬁwp@nlyeaﬁeqs@c @6nst ruct ed
usi ng LGl i . i.On; j prrocedur es
cron (TSTPpER PABIcAE Bl Saclicdf B X IBRLE vy e il 608 lpRRRulPI b RIEO e

ant i sermmpmtsogo"ﬁhmtbm‘t‘pedc&)ltaganf iequanherdbmayhycaiytﬂaﬂaébjr zedparsigimgonat ural |y
occurrin cl.eotjdes or varjousl. i ed nucl eot.i des de d to increase
OheU il Rt erls S btrRen BRGaS i e R B AR ol ol

st ali | i doYiciohs d MRicH diligenticd nQaeM%ﬁdaﬁ%(e\gDAQS‘[Q@Bté&rl?Gﬁlmzé 6316 formed

bet ween the anti sense and sense nucleic acjds % hosphorothloate
dor | vatiugls s5He ooget IndoHESeauIces ©uicke gambeof BBisheprpnabyid i€y anpl es of

modi fi g ﬂHﬁﬂe?thd-nﬂ&ﬁdﬁ)Hﬁﬁorﬁ% tRetoth? Rkmbe? ogfd%ﬁ{o% & thd R ot drS6RpSridoHC! ei ¢
acid include: 5-fluorouracil, 5-bronouraci 5-chorouracil, 5-iodouracil,

hy poxarii-bi the wirBoxaizeh am\cbmumhfm the eepulbby HIP, to Bicldthe perrsgiygiraxgduenteny| )
gr 22: loolg%rtrléﬁ ﬁ@%ﬁ%@é{ u{?eg?:l Il )éls Hseﬁ[ hé&tl)nadréé%ﬁg ngar%de”ﬂ”gg act osyl queosi ne,
I NAXB nq;olyﬂﬁelecsﬂp eqgjany) vamﬂmn e, polyuuelbbt;deg;umpms&e a sdquamielitht haos Bt
2, 2-d r’g%t X:ercrl%gqrhcnce identity, preferably at least 85 percent identity and often 90 to 95 percent
sequence identity, more usually at least 99 percent sequence identity as compared to a
reference sequence over a comparison region. The term “percentage of positive residues” is
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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2- met hyl adeni ne, 2-net hyl guani ne, 3-nethyl cytosi ne, 5-nethyl cytosine,
N6- adeni ne, 7-net hyl guani ne, 5-nethyl am nonet hyl uracil,

5- met hoxyami nomet hyl - 2-t hi ouracil, 10 bet a- D- mannosyl queosi ne, 03 MAY 2006
5' - met hox thyluracil, 5-nmethoxyuracil,

2- met hyl tﬁ@‘ﬁ@%lﬂgﬁpent enyl adeni ne, uracil-5-oxyacetic aci (5)C(T\//'fs,02/36316
mybutox05|ne pseudouraci |, queosine, 2-thiocytosine,

- net hyl r hiouracil, 4-thiouracil, 5-methyluracil,
rac il-5- %&1}"?5%;#“?%3%?'51’?&% I ester, uracil-5-oxyacetic acid (v),

S- net hyl - 2- t hiThelimehlion a?so([ﬂro'ﬁﬂ&sr(ml& N> Zhigifib oxfapion pydigingir ACded hédimpa) w, and

15 2, 6-di yrine. Alternatively, the antisen cleic acid can be
produced @ﬁhfgg EBieTic PRRE Pr 5 S@R;?F‘ﬁ%‘gl‘iﬂmp&‘é@taoéﬁfﬁr% RRPEPYS nucl ei ¢ aci d

has been @é%bél?ﬁﬂkédlo%@noﬁ@ﬂ@eﬂsﬁol & LDt & *QES-13 Soly Ei%Yﬁi et f2RS6Sd bed from
the inserted nucleic acid wl ?{ an antisense Ol’lg tion to a target
nucl eil aelypeptide; h@mg@smmr@@sulraemcef earepponding to GRFZ-AB I, odenses subsect i on) .

The anti Sel lei «1D il l.nvent i e typi caI |y

adm ni stergaeqﬁicl?’ @y@ Bj&lcec éersct élp%%ldgﬁavﬁn%m}ﬁ“ugug ds%qa"f\ég hey hybri di ze
with or hiostbsgondiaghkd alprdteiRiNAs ﬁﬂ%@ﬂann@l@ﬁmﬂmogﬂﬂé\t(ﬁmemgwap@ﬁﬁZEkS protein

to thereby inhibit, ressi on o prot.ein y. inhibiting
transcri p%/ P@W"htfbiﬁfllﬁ)&)f% o3 th PRI pofl ‘f‘é‘t‘? S?P"(,egrfr%‘éthﬁﬁa‘ﬁ%?fvae nti onal
nucl eot i dffeRARIr SRR, aWithi at@lfﬁlinf@slo%t[ﬁ&laﬁ tRIUPEREX 13 Yolypeplidesaml e, in the

case of an antisense nucleic acid nolecule that binds to DNA dupl exes,
t hr oukth sqseeesifond ta 3t erraportionrnd ajGREZS1Y peotaymj An expnepdesef 20ERFHé3 ﬂtsmnl e helix. An

I t. I f
Fampl e cloiGhbUl e ol naRDRS e BN AT SFOF8 NOUTLEL EoRflehuBRbREL) o=
anti sens annlndésennncamdi Inbl6ee uini® ciis 2be460f8EQ 80 N@2) dhget embbdimbsch cel | s

and then i.stered system cally. For. exanple,. for system

S ni ot rGRIBH S et o o cahiofelABY feive GOLRERT § MR ey

speci fi Caﬂrbbéubllﬂdndtﬁhrfeﬂﬁedlhﬁﬁtsa ORFRNGI AISBH pRIdM EsiBftiesSt 1043t Avosel ected cel |

surface, ? y linking the antisense nucleic acid nolecules to peptides
08

or ahtiHdde @ﬂlWV%P%OQS@féQRF-—SI}r pepkean. Waigham the fusion pratein. hederm The

anti senses d. ng the
Foct ora: qoReRPAfiAGHT: BAEAN RiEAMNA RTINS, CE RUYRRRe iy REMRCRR!

PCT/ US02/ I%mlﬁptamitﬁ areifened in-frame tedakly bther. dbn oemORERi 13npolppeptidt cadese

nol ecul es onstruc i n_whi.ch nt,i sense nucl eic acid nmol ecul e
is pl aceofuu (ﬁ 1I'{%mconts Pr¢:%e o Of or%ﬁ%oIfP?lyBerpup%l 1l  pronoter are
preferred. |n Beetxampd, Iiteasneeufmmdimaanh CRFDa3 a’aim:spm duifprideca @RED-1601 ecul e of
the i ventlon an . 5 a-aponeric nucl el.c ecul e, An. a-anoneric

nucl ef'c & ﬂ’eﬁfbffee‘l?ﬁI"B‘YleIkFéws%@E‘i *’I“Ieé‘tm&h ‘g"%"&‘? g BO'II{/IHPIEH’S‘ - R

conpl enentREY 1 FHddiR oW tbirarsRRIbAinY ahPinkA@NMSHAmAih oERbdcnd prlofdd, L. ands run
parallel to each ot her (Gaultier et at. (1987) Nucl eic Aci ds Res 15
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 CRF2-13 sequences are fused to the C-terminus of the GST (i.e., glutathione
S-transferase) sequences. Such fusion proteins can tacilitate the purification of recombinant
CRF2-13.
In another embodimént, 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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6625-6641). The antisense nucleic acid nolecule can al so conprise a
2' -o-net hyl ri bonucl eotide (I noue et al. (1987) Nucleic Acids Res 1[‘}-3
6131- 6%@@‘ 38 10 chimeric RNA -DNA anal ogue (I noue et al. é01987) FMAS 2006+ ¢
215: 327 8’) Such nodi fications include, by way of nofGTYYZHE Exanpl e,
nodi fi ed bases, and nucleic acids whose sugar phosphate backbones are

nodi fied or deri vati zed. These nodifications are carried out at least in
part sebjen toaniubit thaugnivedrciaterastiab bétivegn afelltshdagenetiepiogdnd iltﬂjégaatilc aci d, such

t hat as ant i c acids in
150t naPiselfbeE s Byl BRemER T onplof M4 AR Eu BE S TABISLEE oh 1o et s
In st ln{ehla&n@&dverruuegmm REM affadéhnfgrtﬁdasﬁnﬁﬂxtﬂl;&j thdin@ e te Dﬁan'tlhﬁdl nvention is a
ri boz ynes are catal ytic RNA npl ecul es wth _ribonuclease activity

t hat é}"ék‘?}&ﬁ%@ﬂéﬁyé? bing to.the geH Frgepfoapgeanizing o eugRlHIRg el @SSREREIE such as a

MRAA, i@ aﬂ&ﬂl&*tliﬁ“ﬁ)émh&‘éﬁd ﬁler&gfﬁ?dcﬁmﬁm &y, hEBItRAR) a ddWiikuedrh HogMnes (e.g.,
hammer head ri bozynmes (describ "hoff and Gerlach (I988) Nature

334: 588n99atop cogadd ety assediating with aither abamdwr@h@h&réimammamﬂ ranscripts
to th reb hi.bi t fiQn z havi ng
speci ICIlt¥ &' 9 wﬂﬁﬁl‘esﬁé@g{‘%s U%fl:gfgﬁgl@foéemgﬁyg’s)mgst?gned based upon

t he Zimﬂuladeel&t indeacsion baween HERB2 tdebptorlahd RlBoghasedlgade (. Hedndhractiore. , SEQ | D

NO 1) xanmpl e, derivative of a Tetrahynegna L-19 IVS RNA can be
const Pa%@ai fpmaerﬁﬁéemaré%qw&émg’éa%ﬁ%ﬁo% 2 gidandbyeceriope i s

cqop! enent fkgbidda gtra@e@u@é P LN dRoR bt dBPMlelafluficald6R- 13

-encodi ng nMRNA. ) et al
al. bos, ﬂlqienatmqq@of Erom@ttmand ﬁfﬁe@hﬁww@psdermzcmemwmang be used to

- sel ec tivity froma
ool & Prifihln dinnd R el R & S0PR kb RRUELSASFEE, o1 ¢

261: 14dtbindrddrBty, msplaﬁtamyaﬁwmﬁmmmm BAQR&DIoRCT ¢ dBkade3ma thedditier nat i vel y,
CRF2- 13 res on can b Lbited b eting nucl eo ti de sequences
conpl SREREAT TG MR ArB L BrPag el fipion P offe | he chro. 13
prig rmti;%umdfa@ be egmea@ Gfhdoges loQraduté mﬂi €Rh2!1B aibodiek L4 sibRSt, that prevent
transcription of the CRF2- 13 gene in tarq%é} cells. See generally, Helene,

( 1991 pumytGRddnlde Hemds,godits scrgpning asgys R4dentify walscules thay inhibit 9g2) Ann. N Y.
Acad. jpEhctioRRPCRE236: w@pgd}@zq@ gl;a%gZ) Bi oassays 14:807-15. In various
acCl

enbodi nents, the nuclelc CRF2-13 can be nodified at the base
noi et y, sugzﬁRﬁfk)lkpbﬂmnc phﬁsph@t@elbaéthbmnmn Gambe pradpces by stangigrd st ability,

Y | UABHERRTIOR Rl et Yl RATRLGRHl Seodli rof R MRkfuat e do0XYT boSE

20  polypeptide sequences are hgated together in-frame in accordance with conventional
techniques, e.g., by employing bluat-ended or stagger-ended termini for ligation, restriction
enzyme digestion to provide for appropriate teroxini, 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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10 acids can be nodified to generate peptide nucleic acids (see Hyrup et al.
(1996) Bioorg Med Chem4: 5-23). As used herein, the ternms "peptide myMAqugg
aci ds" or "PNAs" refer to nucleic acid mmcs, e.g., DNA mmnmcs, in whic

t he deoxywib@geephiosphat e backbone is replaced by a pseudd’ﬂe]ﬂﬂsodemeckbone
and only the four natural nucl eobases are retained. The neutral backbone of
PNAs has been shown to allow for specific hybridization to DNA and RNA 15
under conditions of lowionic strength. The synthesis of PNA oligoners can
be perforned wusing standard solid phase peptide synthesis protocols as
descri bedolypeptidelibragies 5| - (1996) above; Perry O Keefe et al. (1996) PNAS
93: 14670- 6754, Ed&ﬁ%xpilb&ﬁﬁzoflp%@eﬂegﬁ dﬁc g&&m&%ﬁd& gt dindgnosti c
applications. For exanple can use ant | seri’se or antigene agents
for sequenettogperattiacaneghitdyiopulatioe (II{F2gle31 6agn1mteﬁs sareeriyg and sgbquuend uci ng

tr ans% tgfﬁg%ng)g v%tégﬁiéfgg bglg%j% rq?%ctu{]ﬁ %n?}g%l l ! Ca% %)gglg SB%HGPCC

nut at i onsfrdgkhets G816 Bdherateddy, treliy Lidublets@dndIROR ﬁﬁgmdﬁgof @ACRBZ-13fici al
restriction enzynes when used in conbination wth other enzymes, e.g., S|

nucl ease<ofing sifyense yittonpyclopseyrder conditiopswhergiBaucking QeRiOR sPoit opMA sequence
and Dybr. il £8fbb, deibiHRe B dBbble 3o DNADRYSiuring theSNA Yo riiGalte ( 1996)

above). I'n anot can be nodi , €.g., to
enhance tsnended DI A Whait mlymdnde'a@h‘sadarm'sensmpzéﬂséroannffatmamhkmg)rmupt@ph| lic or

ot her rou or ner,as, or by the

ise- o0 iBBRuTE S4BR ssteh Pprt i o HeARnEReshy F RGN T e " For

exanpl e ABUigdop thdteREIGIAG ﬁﬁéméﬂREBraﬂy&nmam cpregidieveatop.dB3his athodray combi ne

t he advant algeous properties of PNA and DNA. Such chi ner al | ow. DNA y
recogni t i SATCEIN HRrary %ﬂ&edcmww%wemewpyﬁeﬂa%g a&%“’i"'ﬂﬁ@f’ act with the

DNA por t i \aRous¥el gfg@@;ﬂ:wqgjﬁ/ﬁttélgn woul d provide high binding affinity and
specificity. PNA-DNA Y 2006 WO 03/0-103-15 PCT/ US02/ 36316 chi nmer as

can be | i nkedSawirsige¢hinidues gre khowm pprthgpart for screeming fene peadoets eﬂcqﬂrblltﬂé}fwt of base
stac L R0kt ru
(1006 anbraeRihe BY pBRF Rl Syl MG ERDRERR, R LU AT el (1Y P
descr i bedroductshhnvipg (ak@]ﬁ&):d ploperey. a8udh tebhmiques taresddaptatild %)ra;hld e¢reeﬁmigct£f thdes 24:
3357-63. For. _exanpl chain can be 5 synt i on a id support
usi ng st aﬁ?ﬂ‘é‘r‘ﬂ%‘?fcﬁfﬂﬁ%@&%etCé’r@é'ﬂﬁﬂriah'&“@ﬁ‘e‘}#‘éf’ggﬁkéﬁg PIQIGH ﬂe fAiicl eosi de
anal ogs, idély usdd tc&lﬂn%ﬂ& eniott drk hivbnabRAd Righ hro Varfaf}¥R] féF BReening large
phosphor am d|te can be used between the PNA and the 5 end of BNA (Mag et

al . (198gFne RprariesAypigaliypiacinde clgningthg ggne Lingxy insa sralicabla pXpression Vewersi ed i n a

step e gnent and a
5 BRkP S RBO A8 1 REN R 0 S pE 0T,

nol ecul esopdinatgeiabgeneh vadez eehditiconh irawliith @tion ghe ﬂ@su&d activity facilitates

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 immunoglobutlin (Ig) molecules, i.e., molecules that

contatn an antigen binding site that specifically binds (immunoreacts with) an antigen. Such
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and a 3' PNA segnent. See, Petersen et al. (1975) Bioorg Med Chem Lett 5:
1119-11124. 67 WD 03/040345 0 5 MAY 2006 PCT/US02/36316 In other

enbodi ments, the oligonucl eotide may include other appended groups Q&OWW 265
pept i dedVQ®/YIH5f or targeting host cell receptors in vivELTEBN286kHt s
facilitating transport across the cell nenbrane (see, e.g., Letsinger et
al., 1989, Proc. Natl. Acad. Sci. U S. A 86:6553-6556; Lenmmitre et al.,
1987, Pmgbodigddansludepbatcire Bailimigd tof d@y@seal, iRaBcRubl, clhakiiosingks.chaiaWbgs8/ 09810)
or the I,g[(l)[fil-:b'r i n ba{ri r (CFsee eﬁ%. { rPCTIPubI iagati OE?QIZ\P' 89/10134). In
addi ti ont® Bt Fem st e Fa P pe I Hi Ty M AR AAHP YR %S | gger ed

cl eavagshagdritcin hies relttedto anilobihe elassas IgG, 19981 ABIgT a@iTaDOwRSh BifRH8- 976) or
intercal ating agents. (See, e.g., Zon, 1988, Phann. Res. 5: 539-549). To
this endPm prfeansther b tenadis ‘Eféhe%ﬁ?vﬁb‘éla&’dﬁfi‘}@b&“é’dﬂ mglecyle e ekt Glggsetul e, e. g.
a pepti L di i trkd e -l k] : port 10
agen%), %@ ?/ ?F%%eggﬁvgﬁ%!{l%é ?g%l %ﬁ%ﬁﬁéa%‘lég‘lté %Iﬂcg%’ggﬁ%?ﬂf%hggfypepti des A
CRF2- 13chpiolmyaydieta kdppofhairha ailangledatchain. Refcrandebertingo @RfERdik8inchiddsea pr ot ei n

wh i i d in SEQ.ID 2. | nbodi ts, CRF2-13
ol y pedtrttea ol e R HENes Sihelse R ot thanes S18IE i o aci db 51-930 of
SEQ | D NG 2, i i 1-246 of .SEQ | D NO 2, i ids 231-520 of SE
I DQNCI 2, amﬁ{g‘?‘%{gtgﬁgﬁ%g'?@S?éﬁiﬁfpm@éﬁff 0400 3% b?%‘gﬁf‘?@ﬁe&a?@@ncl uges aQ

nut ant  Qkigdhabi @P&ti&@bmgfn;anhmgﬂbﬁﬁlmaﬁioﬁﬂﬁ%an@ ubsd 24RE Rhind®geAlo of any of
the fragnents of the herein disclosed CRF2-13 pol ypeptide sequences. 20

Thud0 ageaspte antbasigsyihas nmyeospecificalis Bing e 4ntigoth veing alagdardistimigiss dery be
" . > . Y et
cncods s eI i inGiRE L EERARA) I B3l IS ool otbid A DRl 2 St

physi ol dgmaavely,ulecinvanion porvides invigedic peptide ffragopeea bf tht hatigeaffor ukmasone
enbodi nents, up to 20% or e. of the residues be sg changed in the
it ant | GPpRESTEn (R SROFER PoPRIE BN RO 12 § TRINCARS PR ot | do
accor di 4iginé &cid BRuend of el iefgth ipfotéin,FaEHIEsCanROkiNE &8 bed@enck Bho3BiRfSEQ a
CRF2-13 -like variant that preserves CRF2-13 -like function includes any
var il%_nt I NOigh F@FW%@P‘H&@_@“&P“%PFW?qfé‘&ﬂhéilatﬁéép?‘_?%‘ﬁ fﬂ@t”ﬂé‘“&‘@tﬁ@ﬁi’é‘ée have been
substi t gt QcifeiRhinAie@bititRe AANEn it DERGH of Rith HEleridaRnlRgsSi DI lity of
inserting an additional residue or residues between two residues of the
par ent gniaingithe cpitopge| Rrefarablyh e puttasnigipeptide aompdistsat ieayf 10naiBGcst nore
e %3“%@@&%@%&% GHincLRHENERS, PM1eAT20 At AicbFlds! attl RRsc Fonsertion,
amino acid residues. Preferred epitopes encompassed by the antigenic peptide are regions of

20 the protein that are located on its surface; commonly these are hydrophilic regions.

In certain embodiments of the invention, at least one epitope encompassed by the
antigenic peptide is a region of CREF2-13 -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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0 5 MAY 2006 PCT/US02/ 36316 del etion is enconpassed by the invention. In
favorabl e circunstances, the substitution is a conservative substi tu@i Oh? .as
defi ned above. One aspect of the invention pertains to isolated CRF2- 3li Al 2006
pr ot ei ns, Qlogically active portions thereof, or derjivatives
fragrrents,‘@(gﬂg 16’3%‘“ or honol ogs thereof. Also 5 provided ar ePQJTdPWQﬁ%'i“de
fragnments suitable for use as i ”Mmunogens to raise anti-CRF2-13 anti bodi es.

I n one enbodi nent, native CRF2-13 proteins can be isolated fromcells or
tissue $SPUMBLEIBIR AAngpgopPlet ar friivatves daBisnscHeloss pishamplags et prot ei n
puri fi catjeQolppehiddiiesin, | 1 another enbodi ment, CRF2-13 proteins are
produced by reconbi nant DNA techni ques. Alternative to reconbi nant
expression, a (r??g@ ji3 . tel es/ 0
chem cally usf\ g sltn;%&ge{@g%{gg?%gggéﬁapﬁg’gagﬁfgﬁ% agés(‘ﬂ&g" gﬁoﬁrﬁﬁ%géd protein
or bi ol oghecak,|nyayahst utilizeq @y 4ni ipmunhgando fheigenes athyst of antitidiey that ee of  cel | ul ar
materisal .or_ ot her. S nt arq'tﬁati n% .Brot eins fromthe cell or tissue source from
whi ch thémmﬂﬁﬁﬁ‘?ﬁ@ E’EIP'OITl P icg,rggqne%tf. substantially free from chem cal

recursors or_other chemcals when chem call nt hesi zed. The | anguage
 subst ant i al | YARPErafedigs Kot WD AT Tal 0o YL 1 MEPTOPEROR Sl | ong of

CRF2- 13 I@Blﬁ)tzlehaﬂ or PnotBLI6hal bhiGbddEed HREdRed s ain R eRGbfieAfiventibh, lot h@finsg onponent s
of the cells fromwhich it is isolated or reconbinantly produced. In one

enbodi mederivagives, fraggentganalegphamplags ar prhofegs dheggof (ecey for examples Aptibgdiesi nc| udes
ti - trel i f : 0 i ght
prepara IAOQ@E%EW%SE%@ Bl DAYID) Jod £ BH1d mmgmb& LabohbRYp sy vei ght)

of non- CRF erred to herel'n das a "contamnatl ng

pr ot éin" ColdSpringdiabaery B, inchpemtedharindiyoaferd0eh Gonk@f these MAPRLdSrpr ot ei n,
still mor.e lPr e({gr ably |l ess than about 10% of non- CRF2-13 protein, and nost
or ef er abiWPEEP%n”" about 5% non- CRF2- 13 protein. Wen the CRF2-13 protein
or biologically active portion thereof is reconbinantly produced, it is also
preferably substantially free of culture nmedium i.e., culture nmedium

represents | egs, than about. 20% nore preferably | ess than about 10% and
nmost pr ef erab??lyFngglﬁjﬁg’ﬂélﬁ%out 5% of the volume 25 of the protein

preparation. The |anguage "supstantiglly free of chem cal, precursors or
ot her cheni caggmhF Hfﬂ%ﬂﬁg%" OfBP@HHP“g@F@?Qé&waui@q%F‘% BRI Sﬁe'ﬁmf"g’wt’t he
prot €isn igsatSApder 8thef MaMnfalaMyIRlimRuRESH BPéR or Hor@infRlioNAIH hdhaikhat are

invol ved in the synthesis of the protein. In one enbodi nent, the |anguage
" subst antProgin.a fypthetie variasehiereaf, opp desiypivsraf the fopgaing. ARSRPIORTIYE | ncl udes

prepar at ii gﬁ%rghnfggrﬁﬁfoa%ar%&rtﬂ, r?or@ﬁé(&%%ﬁ%?ﬁ%miaﬂgac& inm%%éé?xyc dry

wei ght) o precursors or non- mcal s, nore preferably
| ess t hapreadout ch2oicalipeyntbaizep palgpapsde spEsenting theGRAERnOSEnheoeimadsy stil |
nore pref

réacror%gin%nél}? gxslartgsgc{fﬂ1 ixﬁ%ﬁ)lgl%éen}cp p%%t%ﬂl? nli’lfrﬁllengcl;rg,c e gr%{gn l%léy §e9co¥1\§?1g9%ﬁ040345
20  to asecond 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.

Additionat examples of adjuvants which can be employed include MPL-TDM adjuvant
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate).
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0 5 MAY 2006 PCT/ US02/ 36316 non- CRF2-13 chem cals, and nost preferably |ess
t han about 5% chem cal precursors or non-CRF2-13 chem cals. Biol o& i.cal lﬁ
active portions of a CRF2-13 protein include peptides conprisin 3 &i d
sequenc¥0 8¥H4348i ent | y honol ogous to or derived fromtheggﬁfi['ﬁﬁyg‘b‘l'ﬂ sequence
of the 5 CRF2-13 protein, e.g., the am no acid sequence shown in SEQ ID NO 2
t hat incl ude fevver am no acids than the full length CRF2-13 garotel ns, and

exhi bit at |'BgPPlysinaakantipedymplesples diregigebagpmstihe trampnogenie, PROEIT §AR B8 o] ogi cal | y
active pohik 8B GOMRhSS (e 3%%’ﬁﬂh@b%dmﬁ'fﬁnmr?ﬂnﬁédbyuﬁ'@l%oﬁﬁe activity of

the CRF2-13 protein. A biologically active portion of a CRF2-13 protein can
be a polegtpigyes, dechusi a@ﬁmtys:hrdnmogswawpma; pIbin 25)1‘ pE®gin GO@high pmyrct@ ami no aci ds

10 | t t t f th
or esant PTG A oS B G Apimtnd ehint s @Rt B el HeBliB: o comai ns
conskér vagighewhier is théle\r@REﬂh&ﬁnm@fo@chulﬁlﬁsoum e;oaredp;tols&th&éofbmw b):gl cally active

portions, in which other regions of the protein are deleted, can be

pr epar edupgpilizsd gpBicAlER tp 8 |ﬂ’tj’t}€§m¥9ﬁap"€if§l E’E}HE"E‘H’ bydrPmyARatiiYor e of the 15
funct | oabmAkchitlyt iF2ficelioR of Alrhib e Bt SaRLRLAL n dhé%] bfgPodi ment, -t he
CRF2- 13 protelin has an am no acl d sequence s own |n D NO 2. In ot her
enbodi n¥nlkinson (The SRERtsLIuplisbedbinTheSaentist, Invt, iPhilhdelfhorin, ogdud, No. SEQ 1D NO 2
and ret unct. | activity of the protein of SEQ ID NO 2, yet
differ sc’j}a:‘pﬁ?1 %PI{))) lgxfé‘ié(;}‘l%i"quence due to natural allelic variation or

mut ggenesi s, as described in detail 20 below. Accordingly, in another

enbodi ment, the CRF2-13 protein is a protein that conprises an amno acid
sequence at Ieas RllFJt 35% honol ogous to the am no acid sequence of SEQ ID
NO 2 and retl\g??%qn Y98 onal activity of the CRF2-13 proteins of SEQ ID

NG 2. 25 Det m nl,n ho el twp or nore uence JTo determ ne the
percent ho Pg%aﬂlﬁ’g i %H’&%’QCIBPM(T'S'FEI{‘@ISCWBE({S&OE 8cids, the

sequencegd aéremaief@@ml ﬁdgama@idmhb&@wdummpumm 88l ()ﬁe ﬂxolecnﬂﬁtps can be
introduced in either of the sequences_being conpared timal alignment

bet weensPesigs ofsaterdydaaiyculempasisivg 98 Qe lighi dainszess Pfﬁﬁ‘é?lt 4 gpiguest
corggs pmdwa&l@sen@ gglﬁftabtd rlppﬁlém&né.e eémﬁQmQM%tg%teﬂﬁnmg%&ax@ @gnﬁe)eoﬁ hen

conpar ed. en ap ron Inthe first sequente is occupi ed t he sanme
am no adedonedonil entthodpatlidenti¢alin alkthe holesules eltho petiutatiop odiAbs dniS| n the second

70 VO O§Jn%tp 31431&33? bi%\rqg %i?coc%pab? f[ Hx%g %{)r%gglm% with a particular epitope of the

antigen characterized by a unique binding affinity for it.

Monoclonal antibodies can be prepared using hybridoma methods, such as those

20  described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse,

hamster, or other appropriate host animal, is typically immunized with an immunizing agent
to elicit lymphocytes that produce or are capable of producing antibodies that will
specifically bind to the immunizing agent. Alternatively, the lymphocytes can be immunized

in vitro.

[
n

The immuaizing 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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sequence, then the nol ecul es are honol ogous at that position (i.e., as used
herein am no acid or nucleic acid "honol ogy"” is equivalent to a”iU%PWWﬂkﬁ”
nucleic acid "identity"). The nucleic acid sequence honol ogy may be

det er m ngglpaslidygs degree of identity between two sequencepct/lBe/dwem| ogy
may be determ ned using conputer prograns known 5 in the art, such as GAP
software provided in the GCG program package. See, Needl eman and Winsch 1970
J Mol Bi aD3 ¥ 8mmretBdiddiell lifésnge Muaifcakhst@intdadaehmyilibicdlisgpaktiduladiyd Ng  settings
for nucleic_acid sequence conparison: GAP creation penalty of 5.0 and GAP
ext ensi ofPO{sAMER ¢ OF rogers, boving apd BiTRER PR oHsHLY TP MRS BRUETA G WA aci d
sequencesrd hAbya The ByEHRRUE BRItk Suftr Al £kiittlle LARR mbdulfigher abl y of at
| east 70% 75% 80% 8%96 90% 95% 10 98% or 99% wth the CDS (encoding)
part of wPrefephX conigine peeorghayamutistan@EChat bl the growriner susvival of hquakess,
identkty" fers t ree. whi o, ynucl ' ypeptide
sequencedEufizia s, Hor BRAERE i e BRLA HE1L0 1Y BSHE hpitinfiing RAKEFT

regi on ofphosphoribssybasferse(HEGPRT opPHPRTE)) tiegaltolfe maaiinefoe ¢hel igbridorhas” i S

cal cul ated .by conpari two optinally aligned sequences aver that region of
conpar i s(5¥F_3‘c%@tVé‘prﬁ‘ﬂ'?‘ﬂ?g’yP?i‘é“Wtﬂ%@PmBPteﬁ% a ‘gg}yf‘_}‘%‘ﬂ%( gﬁm?‘g‘l"f“t)hgmcﬂe_nt i cal
nucl ei ¢ agbdareasgietdit Be grofvth &f HGPRB.deHcieRcells. 1 N the case of nucleic acids)
occurs in both sequences to yield the nunber of matched positions, dividing
the number of p&ra_&&éaqqmmiicmguﬁa@_ drffoleth@! b UiRGEa9T subBSH it g ! he
region of conparison (i.e., the w ndow size), and nu1t|ply|ng_t e result by
100 t18 yileved expressige of antibadjebiothe seleptieshangibodydpmatinding celifhand erersensitiigbsa ant i al

identity" used h in _denotes a characteristic . .of a_20 l.yn eoti de
sequence,™ eﬁuenr1 %‘f‘% ¥ E{éﬁplg yHUcl' ot Prﬁgmg g impodalizced C%lfe)lbnﬁé Ci em‘ﬁﬁlgi{“%gggl %t | east
80 per cellines ediichita@ be deined, Yor ipst@ices fadth yheBall Rasithte §211 PHsteibnioniChark,i ty and
often 90 to 95 pergent sequence identity, re usuglly at_J]east 99 percent
sequence Seadies® ga]éfé’“%‘?ﬁ‘}éli‘ee‘&"lefi“a& TYPEPQY@ﬁ@I@@WUQ_ﬁE%%WeY"%“@O npari son

regi on. HigndahelomeikeRERuRin RA&LEy¥Bmh @8Il B&Siso hive edh BsitAbRT0PY
conparing two optinally aligned sequences over that region of conparison, 25

det edfi nithggprofection eplymagmongsionalangbadies(Kpghor.Jo Enmenoh; 003 4P8bnservat i ve
am no aci [ ' f . s QCCUN Al N300 nces to
Jrerd ¢ ne aasgnir, biltbln Au AR AR EncBEEHD AsBLORH, SERUETOT

posi ti onPeeert bre., Netwa¥ ork (BB ppfS1pEHi tions in the region of conparison
(i.e., the window size), and multiplying the result by 100 to yield the

per cent age of Thesulitiry mediemiinl waich tROhyblidomb clRreGilGred \Wih (heBbOAB3vES for

PCT/ US02/ 36316 Chi neric, and fusjon.protein he Lnvepti.on.al so, .pr.ovi de
ORFo- 13- METNEe B oenscion anfitiihes airel i SaRuhe Spdsth Pttt sREuRERE (50,
prot eon” spécifiditiSdf HnBEIOHE hitibo8REProdE&E b3 theHybrilldmP &3l REMtdraened by

immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (REA) or

enzyme-linked immunoabsorbent assay (ELISA). Such technigues 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 celis 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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operatively linked to a non-CRF2-13 pol ypeptide. An "CRF2-13 pol ypepti de"
refers to a 5 pol ypeptide having an ami no acid sequence correspondigrgMA©C2006
CRF2-13, whereas a "non-CRF2-13 polypeptide" refers to a Pol‘%/zge%j de havi ng
an ani nWOB¢3Hdequence corresponding to a protein that PSUNStY¥dbstantially
honol ogous to the CRF2-13 protein, e.g., a protein that is different from

the CRF2-13.protein and that is derived fromthe sa r a .different

organi sm W HFW“%CI(&E@“S?%&FWF'@FF%Y&'?%?“%C'P%C _ESggtea(ﬂr Qﬁg%fil%“ can 10
cor r es padEhitfe dddiug br AciRATuidPBY QfnventeRHAmidnHEIfin uriﬂBat%gl‘H&E&JrQJ a CRF2-13
fusion pol yg}gptl de is one that includes am no acids 21-230 of SEQ ID NGO 2

(e.g., sHCH#) {p5erAmplife PrOMR A-Fophiasre Sydiak epateichieomatoprephyy gehni no aci ds 21- 246
of SE s b i F2-13 fusion protein conprises at
el i 0 LB s o i, corp

| east one y acti por a CRF2-13 protein. In another

enbqdi nent, ' raotein rises. at | t 15 biologically
act ?ve port Fgﬁﬁ@%ﬂ%@% (%Po Sg’ibﬁ .rr%\%ngﬁfeﬁoPR@a?tL}gﬁ%ﬁn%ﬂf@f’éF%, Bt he term

" oper atthaseldyschibsdie d'S. iPatenniNe Ackd, 360. DINA etbding fiatmbdoclobRatidodiqa@f ypept i de
and the, non- CRF2- 13 poly tide are fused in-frane to each other. The

non- CRIEBE TR el 75 eAndrSEULRCIIPISIE SO FGSCBFes e 8ePri nus of the
CRF2- 13159@014%@%%}3 pidtes BABIFR kBpable'bf BRI TRQMiIRY bo FenchErodidg tisi on protein

conpri ses a CR 20 pol ypeptide operably linked To either an

ext r acdiep i and lgbtrrlipins off merineaptbeilien. ol ks hiybridoma cells @f the@RpERtidBsepredts@i n, or to
thgnptr NREA l. R jn, i.e.,
nonOCRATEREARE oF e R PO b, AR o2 Ep BEEARR BT, o 7

scr eenivegoaswhiyh akedien taasfpaehids hdzatellvmothlaatitniBREAS taAllsa Chinvdethgmigerich assays

are describ n detail below. In another, enbodi nent, the fusion protein is
2 G- L CHD Gl oyelarea s s o B ssvish o QR BUAERSH £ [ used 1 o
the G tgbbhinUbe HhthbdiCof@noclon-antiBbdidsah Fle@R@mbinahi RAAséRIs2 TR DNRJUENCes. Such
f usi on a?rOt eins can facilitate the purification of reconmbinant CRF2-13. In

anot heralserfap e medified. forexpmple dy yPgiteing thecodingreguepge for FumavaELAd n f usi on
pr otzei n; i = ins are
o B e Ol TR afm pr ot i
fam | y.4.8686THRRa s, Nakiro363p B B-3 09948 ogby ccerERt Riningnethogl obul i n f usi on

proteins) of the invention can be incorporated into pharmaceuti cal

composi prasnesifio shaERabdte 5 Brpf SRTERS Goart ke 898 W 006

PCT/ USQ2impadglobtid ppRpéptide. Eihidxidn-ieimuadgioBiin palypeplidroas be eubsfxatedeen a cel |
surface rﬁce t or Lfnd_it? I{g&gng his could occur either "e% 1) . Endi ng to
and r erfBVREPISEAES do4BinS Of PRAHBORHPL HQVF@@@p?f&@Fﬁeub%tﬁda@_ ° ¥8@P¥ngi ng of
t heyl | gRRAiIRLE 6t dnfigenliordyidhd ARIdfiah ¥atibod) oPihB fivBstidiao thate 4 Gaidicand

bivaleat antibody.

Humanized Antibodies

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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bl ocking its ability to bind to the cell receptor (antagonizing or
neutralizing); 3) associating 5 wth another CRF nenber and thereby

modul ating (e.g., inhibiting) a downstream signal transduction casBadsy 206
associ at i i ither a ligand or another CRF and facilitating the
activity S?Om'yaﬁ%lgati d. By ~dl of these nechanisns, a CRFf-%iréU%’F’ijéf’n may
be used to nodulate the interaction between a CRF2 receptor and its cognate
ligand (e.g.,.an interaction _between fL- 10 an | L- 10 r pt or and

i nt er act ﬁb&%@%@ﬁhﬁeh{z YPRpIZHOT 20 Wé@@ﬁﬂggf}qumﬂmmjﬂmdﬁ?ﬁg@r the

CRF2- 13 hhdaabidisdics bidl NAs! 91 :9221528€1986 P Ribdheaaip 8Ll Rattey 380823-bot h the
treat ment of grol iferative and differentiative di sorders, e, cancer,

modul at | A3 (1085) Verhoeyamst bin Geiencei 238 L4113 (198R)), W pubstireingadabCPRas
| _ 208 3 sk CF
i 1 ot SR ufbSTEERE s Rl BBl b b BTHRLBSY. Ml PE e s

asca

Mor edver PateieNdCREZ25.539.) | huine (fsbcds] Fv fraraevoork pesidues sfxhohurhare 15 i nventi on

can be used as inynmogens produce, anti - CRF2- 13 antj bodi.es in a.subject,

to puri {RFmERgEicbpyn egfsﬂacgfd géﬁﬂwsaowgé@ﬁr*}?alaagg%%&t UREiabfittecul es

that inhih ﬂs&éb_@npris@?&fdﬁ@st»ﬂﬁ(gh aﬁ% fdull ﬂeiﬁéﬂﬂth@re%i;ﬁﬁk: gatibddy h&lafthe A CRF2- 13
e

chinmeric or fusion protein of the invention can produced by standard

r econmbi nanporBNLRehirraeyesk segpencesc dmgeeeral iy hpmaggrasntbedydvil gomprise he

differen I Lac.Ble {gge s rame in
accord an%%&%n?ﬁl%%ﬁ%n %?Sct) ?\'geﬁ %¥§§%ﬁ%ﬁ’edé ',vargﬂge. ‘H) y ’eltrnrpaﬁ{‘o%/q Ar]lrgérbl unt - ended or
st agifer - entdendtislpr dllofithe CDR o¢gidns gatréspond toasdse iof b narhurenrviynmundglgedin on t o

provide fo ropriate termpi, fillina-in of cqhesive. ends .

oor opr i apball b ftearaliy 8 e Raroewerk acgifhotre Bgscil Gima TBBRROBHILIR of ni ng,
and enzy gBiskisus kdqiidhideO The hilnALRE AftiboAYBAEMIB iso WilRohpibddt 1 dréh be
synt hesi zed by C(;ﬁventi onal 25 techni gJSes i ncl udi ng gigt omt%

synt hesi gepsimminoglokulin (raptpnt rexign dieh (tymisadlythas af dhurgavimmumpglghin dotgan be
carried gup &'ééd“&ie%ﬂﬁﬁfﬁ{etl%{,'ﬁgé;sanh'ﬁéstagb . Ob XL O fo?.”ﬂk%fﬁ@é gw%? ver hangs
bet ween two’ consecutive gene fragments guently bé neal ed and
rean'ngfi ed to generate a chineric gene sequence (see, for exanple, Ausubel
et al. (eds.) CURRENT PROTOCOLS | N MOLECULAR Bl OLOGY, John Wl ey & Sons,
1992). Mor €OV Elim ylbgcgesexpr ession vectors are conmercially avail abl e that
al ready encode a fusion noiety (e.g., a GST polypeptide). A CRF2-13
-encodi ng nuckeil cid .be.cl oned., i h an .e essi yector such
that the fusi gﬁl&yﬁhouﬁ’%ﬁnymﬁgb%ﬁg ﬁ?(laeta |%H%PP§P;HEO?§&F%%%% iff?g%l?%?‘%fﬂﬁtfmm 0 5 MAY
2006 WO 621ubrd@s 4 bbdtiCTHe Uighihain Ahd tHedleyyyaghhingmcluding alid @R $, adsdfioh homan

libraries of fragnents of the 2-13 protejn godi sequence,can. be used
to gener ﬁ?‘lfs'agk}cg’?qné‘gﬁ I%S&rﬁrﬁﬂﬁngﬁfﬁﬁ‘ﬁ“ Y 9113 qo‘ﬂlég‘ﬁﬂarﬁagt’gﬁcﬁcss E‘P'E?ghi ng and
subsggiueBumah nfRb&6h4l AftitdkicY 8dnl RIPrépatdd by théWridmhIedhhiah&ithe hinfan@gelembodi ment ,

a Iibrarﬁ of codi ng. sequence
ybridomna 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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fragnents can be generated by treating a double stranded PCR fragnent of a
CRF2-13 codi ng sequence with a nucl ease under conditions wherein nickin
occurs %X (ﬁggut once per nolecule, denaturing the double stranded 2006
renat ur NG YHEBNA to form doubl e stranded DNA that canPCREISHHE3I6

sense/ anti sense pairs fromdifferent nicked products, 10 renoving single
stranded portions fromrefornmed duplexes by treatnent with S 1 nucl ease,

and | iN@aks gl t h Mol il 1223581 (LGBt imilpudy dwipan prtbodiss eaed®ade B vector. By
this Hakditing HimaPitBRERSIBR ol iflokahdRnREnfiRld, ¥ £ 0 Ul if RrkibGRUCS IV Lermi nal
and internal fragnents 6f various siZes SFthe 2-13 protein. Several

t ec hniegdegsneusemkoogiobutin ghees dinte Yeon partinkyeor complpteheinpetodigdt Fpef conbi nat ori al
15 lib i es . made by point nutati,ons or .truncation n gr._screeni ng cDNA
li br arcpglgcng%F‘"ﬁ’&ﬁgn%ﬁg%arﬁé‘fcémﬂé‘\ﬁbﬁﬂv %’I‘C@é:?oégly [5‘?58’;5’8§fy.at BELH t echni ques are
adapt alah@nd @nailrépeds, SRR fde RarhiiRmed Behblpr A8 afdbgengieadied by the

conbi natori al nutagenesis of CRF2-13 proteins. The nost w dely used

t echnildxeapprogeh silescribedy fansammprleip Usp. JfatenhNen dAAUE0ARaSPS, for screening

| ar ge 5 569513 BInessIRIC b gl ShatfienahiaR! HABidIPedfRBeY 107 | Nt O
replicabl e expression vectors, transform ng ropriate cells with the

r esul t78A§19921r benpergfet vl Qfature 368 RF6-8XP(1894); nigotrisen ( Nt 368t 12k genes under

condi t | Ln i, ch ecti.on of ‘a S| I\WVi facilitates isolation
of "t he BTk bR B R R B BT ST AR Nl B AR RES  o5Ve

enge nyistechidload 816326 $1998HMnd IconBeNy ah@ Elkdatl URteinNREv. Embrancie $3 6313 f r equency of
functional nutants in the libraries, can be used in conbination with the
screerﬂ??gf‘))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 Antiugiaieadbodies siay additiensyly ibp Producsdivian trangenif BOBWMABARHMES t 0 CRF2- 13
pr ot eiyiget; B na‘oa&ﬁmg@mogiodu PR afibBhie) Afer hBFukahMaaNt i body” as used
herein refers to I mmunogl obul I n” nol ecul es and 1 nmunol ogically active

por t i endogshousrantibuslifls brespansg logchallenige by hesntigen. €5ee RGN publicationt hat  contain an

ant. g aTal ite t eci.ficall i (] . an anti gen.
el SRR 73 el s 3RS sl SR TRl 7 e
but arie theoiontunmnt et Haog bepalinpapaitaled, and acdledovikncoding memiag heasy agd e chai n, Fab,
Fab and, F(ab')2 fr nts, .and an Fab expression. library. In general, an
ant i bg@t “é%"cﬁ’i“ﬁ‘ogalg Fﬁ@dnﬁﬁ%‘%%‘ﬁ‘ﬁhgﬁls&%%hﬁw é?“efﬁ‘@ cl asses 1gG,

| gM  ligdrpdr&tbd, 3ot xhigple, WMhaGRadl hitftRlal cHibRBRORRE cARRRAINE thel¥qlifie hinkHr € of the
heavy chain present in the nolecule. Certain classes 5 have subcl asses as

vel |, DRiHegmentsydn anfrgabvhigirovderallghe dasicehmpdibieasions iy taarphisdnedehe i ght
SR N Ben] By BrolBRRFing tbdheftatctrdn AR BN rualiAFEARE Gl BB O anti bodi es

i ncl udes
complement of the modifications. The preferred embodiment of such a nonhuman animal is a

mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and
WO 96/34096. This animal produces B celis which secrete 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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reference to all such classes, subclasses and types of human anti body
species. An isolated CRF2-13 -related protein of the invention may be
intended to serve as an antigen, or a portion or fragment thereof, (ehMAY 2006
addi ti onal BRA%Ne used as an immunogen to 10 generate antj i.es. that

.  030.1034% : , ,

|nnunospe8% |calfy bi nd the antigen, using standard technlqhggﬂkgyﬁﬁ"?

pol ycl onal and nonocl onal anti body preparation. The full-length protein can

be used or, | t ernat i yvel t.he invention provides antigeni c peptide
fragnents of MCWch)gﬁ € OdL?gBrora&§°1“$ ﬁﬂW@@@ﬁ 95%’,&ﬁelgﬁftli?%eaﬁiac ‘f)“gfjti de
fragment laemy éxpessiah of Manbio@na¥iifghuacilobulia Sesliehainfis §i8cosedlih LB, Ratest
sequence of the full length protein, such as an am no_acid sequence shown in
SEQ 15 | DYNG 2958 dlterlapbrained by amehed puding delewnre e d peanpeat 2s HAR body

rai sed agai I .l rdbrfonicREAD with the full

| engt h pgﬁgg?%n%?ﬁaﬁfﬁhgﬂgn?fggﬁgﬁ?s?ﬁ%&hﬁﬁgﬁkéinsa?ﬁgqg%ﬁﬁ%pe. Preferably,

t he ardt i gemirgzpmeitiofl the bpnpandse prexent| fomsation Of amwinscaripof d rearesgadues, or at

| east 15 .am no i.d.residue or,, at. | east.20_am acid residues, or at

| cast 30 PTREREN PRI rspE pep i Peig RO AR RESEANE) P

ant i geni ccopeiihgle geble @ndodigQnele@thbld Crakiee; 408 poducing Hain thd émbg6At e&maklli t S
surface; commonly these are hydrophilic_ regions. In certain enbodi nents of

t he i nver Fyl§genig mpyss shosshema g el R9Radhe grpeeRerdingihe gdertableept i de i s
a region @f 4 CRF2-13 -related protein that is located on the surface of the
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human

CRF2-3 -T el atg 918&8& ?c;rglrd?lu&ﬁg H{?%&f@ﬂf h&y igleﬂ:‘;{ﬁ Iglfclﬁxeas %gﬁ’lglil %lgt?:lg o s of a CRF2-13

-related protein are particufar rop c an e, are likely
t 0 encodedisuestd oel SeRitcht 8. H8H, T 1. flomclndesgattadagingan eXpresgionpectduthad on. As a

means for_targeting antibod roduct | on dr opat h | ot s .show{,ng regi ons
of _hydr optin AR AP RN o herty B i e ¥ alim 5 SR o wel |
known i n dulredinktrodudinpnléfprdghion§ v@Etof ¥eHiRhifg a hii@edtitt Ge?eﬂiejdn&dxﬁng)i lifie Hopp
Wods nethods, either with or w thout Fourier transformation. See, e.g.,
Hopp and SAB#ato 2pgier mamagliangst celhead fusing; the ygechiptorgrm g hybridelig They t e "and
Dool iftst | eyhRd2ei duprdédiisan ghtﬂiod%l dotftainihd Pielfbavy GRf @k fyHE Brdi. | ncor porat ed
herein by reference In i1ts entirety. Antibodies that are specific for one or

more 75 0 5 My, 2Q8f ) rQ‘%/,&ﬂP&%s%gdeMﬁQ,%{lﬁéﬁaﬁfofi%ﬁﬁ@&m dfpidngn antigenic
protein, or derivatives, fragnents, anal ogs or honol og

thereof,” are al so
provi ded ieleraitgpitopepn et imumzen, laed agomelativemetind for sttactioman amgibody thgtrent |

anal og, l. or or.t-haol t hereof .. .he. ut il ized n'mpe:logeninthe
generat i (lﬁn%flggrhutn?%’g‘aﬁ%@y? ﬁg%er g‘l’ﬂm?ﬂ ﬁ%’g%é’étﬁﬁggaa#fnﬁéb?rﬁgﬁf 0g;sdempr otein
conponent gublidaionh UG 9psaewdur es known within the art may be used for the
production of polyclonal or nonoclonal antibodies directed against a
proteion of the invention, or against '

Fa Fragments and Single Chain Antibodies

According to the invention, technigues 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 Fy, 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 Fuyy2 fragment produced by pepsin digestion of an antibody molecule;

30 (ii) an F,, fragment generated by reducing the disulfide bridges of an Fey2 fragment; (iii) an
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derivatives, fragnents, anal ogs honol ogs or orthol ogs thereof (see, for
exanpl e, Antibodies: A Laboratory Manual, Harlow E, and Lane D, 1988, Cold
Spring Harbor Laboratory Press, 10 Cold Spring Harbor, NY, incorqu?hﬁ{dzo%
herei n by gjﬁfogzjience). Some of these antibodies are discussed bel ow

Pol ycl ohal” Anti'bodi es For the production of polyclonal ARTTEWEPEHS various
sui tabl e host animals (e.g., rabbit, 15 goat, nouse or other manurial) my

be i muuni zed by one or nore injections with the native rotein, a synthetic
var i ahe THBFSEFere by e Hrjmen tf&raﬂl&"l’f@yﬁ%‘%?@g? %@! PARAI AN A S3slFiE e

| Muneganida () BPR4ALRN can contain, for exanple, the naturally occurring

i nmunogeni ¢ protein, a chemcally synthesized pol ypeptide representing the
i mrunogeni c protein, or a reconbinantly expressed i mmunogeni c protein.
Furthernore, the protein may be conjugated 20 to a second protein known to
be i mrunogﬁgk}egi -c%nttiggdig@ml bei ng i muni zed. Exanples of such i mmunogenic
proteins include but are not limted to keyhole |inpet henpbcyanin, serum
al bum n, {.ne t I i and s n trypsin.i-nhi bi .
prepar at i o el B R bl AR RO R ORIt Hiblies G3E g
I ncr ense biddingi speditivities Jorca leastas/p @iffetent hitigenid €ln theupreitcagnond ofthé ed t o,

Freund' s. (conpl ete, and i nconplete), mneral gels (e.qg.., 25 alum num

hydr ogﬁnaléé §Per§ins”&°ft_§&§am PUsHRIOLHLUY 0] igveption, %%%eeeﬂ%twf}zwg {388 Bni ¢ pol yol s,
pol y aghyodtRer aRtEiRh] £18 SdvaAtdee izl i§ h OB surflbObbleBPHEBRbor BF fcdptor@d] Uvant s usabl e
in humans such as Bacill'e Cal nette-Guerin and Corynebacterium parvum or

si mi | s#dupnnunosti mul at ory agents. Additional exanples of adjuvants which
can be enpl oyed include MPL-TDM adj uvant (nmonophosphoryl Lipid A synthetic
t i@hal ose Metbotsfnomyidngd bissyificaatitDigs 187 I0wOBAG e 28. Wreditkpaldy, tlRCT/ US02/ 36316
The pg] . | ant.i - molecul.es. .di.rec ains he | nogeni c protein
can b%c&?xé@%? &t uédrog%g%gﬁggﬁfgﬁf ]éf:go?l%’. lé.g?sg‘ig%ﬁ%%tcﬂe%i‘%)rle%)sbog’)df% further purified
by welmhmudaglvbulid ieatitlepirgEght-&tain paiss, ahéde e tywotleinahhing hayehdiffersntng protein A
or protejn. G i ch vi d rimasily. I fraction of immune serum
Subsegress s wbf Cuntp e s b R cbeb et Rt o the tar get

of th%sbmegﬂmFlabamavy arff lighDctRRts! AR hlybRdGRE (i) | nmobi | i zed on
a colum to purify the i mune specific antibody by imrunoaffinity

c h¥ onBrodgicapeientigumikurecefitenaditfefen antibertygnaenulas naf wiictordy: orpshad thef or  exanpl e,

by D g h e ) 6 Sci ) ' .
Phi | a(c:i%r}%ms%%ﬁg sé)o: : e'fil,we%‘gl.fﬁémn? lﬁH ﬁ%ﬁ%&ﬁ%ﬁcg& 1? §%J6ﬁ 9%@5@}&@%0 Monocl onal
Ant i bbylaffigity chromatography steps. Similar procedures are disclosed in WO 93/08829,

published 13 May 1993, and in Traunecker et al., 1991 EMBO J., 10:3655-3639.

Ae

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 fcast 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



The term "nonocl onal anti body” (MAb) or "nonocl onal antibody conposition”,
as used herein, refers to a popul ation of antibody nol ecules that c ggﬁ&w
only one nol ecul ar species of antibody nol ecul e consisting of a unig " 2006
| i ght chai [oduct and a uni que 15 heavy chain gene product. In
particuIaﬁpogﬁgiggﬁplenentarity determ ni ng regi ons (CDRs) BET/USHE36316

nonocl onal anti body are identical in all the nolecul es of the popul ation.
MAbs thus contain an antigen binding site capable of inmunoreacting with a

parti cul a¥asepparbfdheEHB megionpfiangaibady spesans dompain. Bythis methefl; engRrignThg

affinity ik :ME(PQ I i ' i i yjdoma
nmet hods, S]fsnalgﬁhgnso t os‘g %ﬂ‘éé@ﬁ‘?’gg’éﬁ“ﬁ‘?e %ﬁf gﬁt g‘?]tg)%y ﬁg%églﬁjﬁ%l\ﬁglgérég 256: 495
(1975) . Iwithdatggbsideddmins e s npwsina ontoysephan)h ivptpensatay “ctvitess” afjpentipalioat e host

animal, is typically,imunized with an j ni zi agent to elicit
oy ERBIH Ri Gl isbeich e satited Sbningatiee A S amobCareeH hat it
speci §i cahdidculd tyeplacihd) Birdd MR &éif Ghida SR wifN wmﬂéﬂe‘g_eé.%,alénhﬁ drynphocyt es
can be inmunized 1n vitro. 25 The imunizing agent will typically include
t he pr ot éigoripe) dais previdasagrashenish yrdesreasing the Brlgléioéﬁleé\@@f MReTy el b
Gener al | anghéﬁ‘gﬁd-&%ﬁﬁo%&{c%s Rl ASfkymphocytes are used if cells of hunman

origin are desired, or spleen cells or Iynph node cells are used if

non- human ma i i il sed with
an i mor tal | 2 epreaty SHoRES o8 e HEAEEH uf Wph SRR o ol s

pol yet hyl(epeF(gb'y:daspecifio ahtisodiea). Hdohaigwasdorqgehdrathtl KiSpedifiegntiddeiiee dtoanal

Anti Qadi es;. Principles and Pract.jce, Academ c Press, 986). ..59 77 0 5
VAY 3806 S0 DRBiEnS hetereeao i EJasTaR ot EXme pRper it Ritbades e

usual I'y tch8é pRpiredudiRdeRhii@iNifRigk SBreRasd dt 6k Sidnke 279/81 ATBS Ridribe@f rodent,
bovi ne and human origin. Usually, rat or nouse nyelonma cell lines are

enpl oyed Progsdums whereiirtact#itibadieszie peotealiiticgihedleavied tp ganeratedli(ab’ dufragmests.nedi um

Sur vi val ToF T B RR AL Do r Rl of WO RP b ORhe WL Walurd a1 e 21

cel | s | adk stabidizevizipalialithjgdoaeirénenenguackendar disutfsiefomadtiosy The Fasf er ase

(HGPRT or, HPRT), th ul ture nedi or.the hybri s. typically wll

ol (e sBeabentenied kit SpRYErs B hnicop e B Aty ot of w1,

subst anceabpTEBeRtivitives B ricadivetddiRThedRibi-hicd bl rédllicn withef erred
immortalized cell lines are those that fuse efficiently, sygﬁgrt stabl e hi gh

10 | evel TsEpARdestybiming angdis mpsgyvighan equinaglyramonpt of ths oBenFab-EiBci ng cel | s,
and are $eAGAtlve Y& the H%Hﬂ?:‘aﬁﬁﬁ&ly?‘%@ﬁi? dGafH hfbodyby lﬁo@&-“cﬁ 84r tehsed as
immortalized cell lines are nurine nyel orrg i nes, which can be obt ai ned,
for inst agews fdr therselebtéveSaimobilizetion efteazy@adsl Di stri bution Center, San Di ego,
California and the Anmerican Type Culture Collection, Manassas, Virginia.
HumarZOmy el oma Addidionaliys Eali fragmehtstcan bawjisdctiyreecoedred from & coll and dhamisalieen

described {9t 4 o form bispecific antibodies. Shalaby et al., I. 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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15 the production of human nonocl onal antibodi es (Kozbor, J. |munol .,
133: 3001 (1984); Brodeur et al., Mnoclonal Antibody Production Techni ques
and Applications, Marcel Dekker, Inc., New York, (1987) pp. 51-63) Mhhdie

culture ' Ln which the hybridoma cells are cultured n,be assayed
for th pos}é'g@ﬁ%e of nonocl onal anti bodi es directed agai F\Eé?}ejtshgﬁgh‘?i gen.

Preferably, the binding 20 specificity of nonocl onal antibodi es produced by
the hybridoma ce

|ls is determnm ned i nmryno ipitation or by an in vitro
bi ndi ng*4a%542e EFOR t%@@dm%wgﬁégé?%ﬁéj {"3?’”83}??9%‘1 i nked
i Munoabae&bdigsis. ThsAtethsd tapAlso bRWEhddg6ihe fridbetnt agmhais hahalilkaewn in  the
art. The binding affinity of the nmonoclonal antibody can, for exanple, be
det er i B dppody Hechoeloey Wascabethby ?@Hl%%ﬁt%m&a&ﬁ&m A Anal . Bi ochem,
107: 220¢4. : ' [ h R Raidiod :
speci fi 3‘?‘%‘8@%‘38 gfgr?ugg{%a%giu‘%’d?%g"‘%m":“%%y %g?ﬁ%ﬂﬁg& tar gég?ﬂ Spgﬁtﬁ {S g‘glrl\)ggjf e
i sol at eftagnitse The fagulests cemplivglrticatgrehamelatigbla dempidd Wt donedttedtthe cl ones can

be subcl.aned .by .limtin ihution procedure nd .grown.b t andard net hods.
Sui t abl h(g)lg—ﬁﬁ%{ub%n%eg%%u@rgp?&) RY & LR S?%cﬁ?‘ﬁ%gf alg’évrpaé[i'%? c,e“%fl becco' s
Modi f i eglvdziglaiis SnMediadiv chaid. RRMdih8E0rhd & riad ivid oAl s OF Hridd frag@leit ard he

hybri doma cells can be grown in vivo as ascites in a mammal. 78 0 5 MAY 2006

VO 03/ 0fed & primTy ith Hiz/coBmlenentsey MoiskY ofemainsefiapedieieesicet Seely by t he
subcl ONggmfERwd GntigdAlbal Atk Qles.P e,tf.ér%gattagﬁ& n&i&nﬁg%i&%&d&'ﬁ@ﬂﬁ%g%wm or ascites

fluid by cofiventiohal I nmmunoglobulin pu I catl rocedures such as, for
exanpl efrapmentsdiyrth@ugasbhngteschainfvdsibn dimgraihast dsodieemrepontag Hob\Grulps bt

el ect rOglh(}r@Siusnbl‘g%ilB%één@a%‘Br affinity chromatography. 5 The nonocl onal

anti bodi & by reconbi nant DNA net hods, such as those

described i S.. Patent No. 4 816,567, DNA ing th | onal
ant | bod es. QHUEHS® FIGOKIP BRn SRV R 4 0 rOpA, G SRR HDBHAR usi ng

convent h@ibadies @GR Peepated( dud et alRY. ImdsinBY 107-6QA90¢C). eot i de probes that are
capabl e of binding specifically to genes encoding the heavy and |ight

chai ns of MmixdefPlapbispariki CmtibodiBecah Bindite Br@diéRiehSepdopdsf 18308 1E ON serve as
a 10 preferred source of such DNA. Once isolated, the DNA can be placed into

exprless Poifh oggiasiet i theprogin aitiges pkihe inverione dYlismatively angaY-apligepis aglich as

sim an GER imGluhSglobdlint R IAIR IR ComPNad With Siidm &hich BindOlo Mi%%é?iﬁg cell's that
do not ot herw se produce | mmunogl obulin protein, to obtainThe synthesis of
nmonoc| omalecdnen bésikesytd suchhaea Texc mseptanmolaode (e IUD2, CPReCDRA or Bfsor can be

and 15 1t spttorf KR TR SeoR SUER RRLICHba IS KRG SRR LEIAR (RO "o
sequencesto fddusScelidrelafenddamechdniBh StoShercellMapressaythe haticuler 868n. 812- 13 (1994))
O Y B A B B b o LT ARG ORULLN, EhDGrRF Bsgg o1 or Pt

particular antigen. These antibodies possess an antigen-binding arm and an arm which binds

a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, ot TETA.

Another bispecific antibody of interest binds the protein antigen described herein and further

binds tissue factor (TF).

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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i mmunogl obul i n pol ypepti de. Such a non-i nmunogl obul i n pol ypepti de can be
substituted for the constant domains of an antibody of the invention, or can
be substituted for the variable 20 domains of one antigen-conbinin@5§MWQMEf
an anti bo sinvention to create a chineric bivalent '
HunanizeddﬁgﬁP@g ies The antibodies directed agai nst the pr%@@%hggﬂﬁpbens of
the invention can further 25 conprise hunmani zed anti bodi es or human

anti bodi e T anti bodi es are suitable for adm njstration to humans

wi t hout eﬁaéﬁlfﬂgfﬁfgg%%% ihifreentemeiatsA shat e appodiss rambapraPaed invie using

adnmi ni st ekgfiyd MIHGHGh KR prdibiFRMnGiSEY, [nefulifngthosR MVORARY §8ssRRBng AeRB! | C

i mmunogl obul i ns, i munogl obulin chains or fragnents thereof (such as Fv,

Fab, Fab' Forrgxampply.Ammgmotoxinscambe ¢apetmcisdnging g dswulfide gudmogsreadtioant bbodi es)

that are i nci_pal ri f Y . R i mmunogl obul i n,
and cont a?‘{n“l“n‘ ﬁ?%a%‘*‘%ib%ﬁg-néi 1% %%E‘?%b&g%fgggtﬁg‘grl}cts'é?’gﬁ’%ﬁ%‘rig%a WO 03/ 040345
PCT/ USD2/ afiddibiohitenamd rethyl Alogkbptbbunyrinddare mdzthbseatiscbaad, Her xempley irgnS.f ol | ow ng
t he nethgg ofagﬁntg{ gfnd co-workers (Jones et al., Nature, 321:522-525
(1986); RHUEHMNNHOL%%  Nature, 332:323- 327 (1988): Verhoeyen et al.,

Sci ence, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR
sequences for the correspondi ng sequences of a human anti body. (See al so

U S 5 Patent No. 5,225,539.) In sone instances, Fv framework residues of
the human i nrRifGlsr EM0Gton ERemert#lgl aced by correspondi ng non- human resi dues.
Humani zed anti bodi es can al so_conprise residues which are found neither in

t he reci pi ent lhean bscieyirably tojmpdifydhe sngipedytal thedprengen withiespest o effegivences. | n
gener ah , - hu [ i.Qo AN j . j al 4. .of at | east
one, g(lb’ld %l{;/l'gtldg)é y tté\%g?aﬁgééf i”ég?{eeé%cfglr‘r‘ﬁeﬁ%g? féh%%n%!?&éﬁ?%ﬁ fggc‘%:mguﬁggt antially
al | of thexaBpR, cystrimneside(s)eap be thttbduced msethe Fe aegion tHeorbg nllowiny wgticbul i n

and all or, stantially all.of .the franmework regions are those qf a human
munog! oBEFHE bag fbdhetie M bisTerbE T BRI B BRI TIE IS al o
Wi | | conpimgiévediintt@alitatian BAYabili® andl indfeaiedPoROEnRALINMaG@ AL Aing 8@l on (Fc),
typically that of a_ human i munogl obulin (Jones et _al., 1986;_ Ri echmann et
al ., 1988antbAdy-fapeadent catiylar cytejoxicy (AREC). gieg|Caronstsbgl. BapMedo 425} 1915 Hunman
Anti bedli egdsithdgpy BTSIRbpREN U1 RORIMRE, 148! B18-2092 AT GHYmETRMES 4rtBodils %Ym ch

essentially the entire sequences of both the Iight chain and the heavy
chai n, i nethatked gni-Hem@DRRYYitygan glsobe preparethusing lpierebifunctional eness-linkdisas ar e

t d n h . . H H n n H H n H
ronocl onal R, feaf <Ed; cphr Resbirtl 535802364 19851, Fierihhlh o ofihddf 0
B-cel | hydwheadograedretthat s dufl Feeegion land canaherelhy. havd Bldintedmonplembodigsis 4. 72)

and the Ezl?n\clj ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989).

20
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 Pseundomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,

30  alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPIL,
86



hybri doma techni que to produce human nonocl onal anti bodies (see Col e, et

al., 1985 In: MONOCLONAL ANTI BODI ES AND CANCER THERAPY, Al an R { 2BC - -
pp. 77-96). Human nonocl onal antibodies may be utilized jn the $rac |ce of
the pre¥@#¥ ™% tention and my be 25 produced by using hdTdHEBH Bomas (see

Cote, et al., 1983. Proc Nat! Acad Sci USA 80: 2026-2030) or by
transform ng human B-cells with Epstein Barr Virus in vitro ﬂsee Col e, et
al ., 188811 33d PdBNECmoresd lmmmbmwwcgmwmwaoma@ﬂlﬁ Liss, Inc.,

Addit i d A
ggdltloﬁrgélﬁﬁq%é%&%égwwﬁg &lﬂ galgm a§19t| arles Holcj)zlezgoom and

W nt er yvatkt\dfyadiomBictitles, ar@ &vaitaad fof ﬂlﬁ&)i()ctuc&ﬁh dmdhd.@)’nﬁlg@ﬁdﬁntmoﬁed\MY 2006

PCT/ US 2/ 36316 Marks .eh ab; fes, Bi ol ., 222:581 (1991)). Sinmlarly,
hunan ?‘fdf‘gg'vg%a% Loalfh %@ '\‘?nt&eodum ng human i munogl obulin loci into
transgenlc e.in which the endogenous i nogl obul i n genes

ni. na
haveé been p@‘?“t“i‘géquy?f gkeg%EB?P&WéP%F)S}OtPHaég?‘\}Q{?é‘EPdeB B2 V&P Penge, human
ant i bo@m&&&ﬁvg&n&.ﬂcb@mbﬁ%&eﬂm NGkl AR9L-Y-(2 sﬁw&h@@lm@g‘omn in5

humans in all respects, 1ncluding gene rearfangenent, assenbly, and antibody

r eper t 6¥HIE), mmmtlyolap@ﬂ@‘h@rfumwd@ denvabiue, Offll@#doe'stﬁﬁfﬂl@h agdimethd,  pat ent Nos,
5, 545, 016, d
Vr ks afbmidneHeLi e eniiadfan sl Ry Machgdss cnle- 015 T0F 2

368 85@}u&59de(nm94w-pz1uhmmmmds((thauba (BaBidot®h2eyl BhexbikdBdiine), bi- shvvl | d et

al , ture Bi ote hnol o 45- 199 r ..Nat ur

o dDoc AETE SR ln g e s Bt o Ui LSS Fp SRR ooy, | mrunol
13 65- %ach 451&95%)2 6-dlisRparAi | 4@ Bis 26t VERYucNae tdrhsuvalis ()éud’lﬂasﬂrSQﬁﬂhﬁﬁd— usi ng
transgem ¢ .nonhuman animals which are nodified so as to produce fully human

ant i boditekinifrehenasney. h@?faﬁﬁéplﬁ,rﬁl?ﬁ!ﬂ"‘ﬁn“"é’m}éig@ﬂé’ﬁﬁ’f%’ﬂ‘teﬂl%@ﬁs@sbeﬂﬁl response to
chal | e"lﬁt@ttpé(aﬁrs&e%h%ﬂ. 1@@3@8%%&' l&ﬂBél?d‘biﬁ%ﬂN&?ﬁﬂa%g 3. The endogenous

genes encodi ng the heavy and 1ight I nununogl o al ns |n t he nonhurman
host hathybigthylénecapaimepatackticacd (M&-DTRA) Ban exeroplalycheltingagetitdavy and

gertds & 015‘@'%9' T REPa R B R GubBAC SESRB AT ST (7 cPal chr omsonps.

cont ai ni ng ui.site ch provi des all
the desire 85&?'?%%‘? dBﬂ%“L*QB?%%%PE?ﬁ%ﬂug&&e%ap?&g‘i‘?{ ' cr ossbr eedi ng
I nt er negdpgivRlid) fain@iRaich ia Mma pret&gdtingi wheRdn me\aﬁmbddpmepdaecdn}dghte igonpl enent
of the nodifications. h&Hpreferred enmhodi nent of such a nonhuman animal is

a nouddnnisiseed te theatient. oflewsdbiyrmaral phrahoupd coniysatedrqr thegseulation; cat i ons WO
96/ 337351:1@5‘&1%&9@ 23639 8B n adRinSuBn B2 "BEARUELS, BidiR) tha iWAieh secrete fully

human i rmuno ul’i ns.
20 conjugate to a cytofoxic 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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The anti bodi es can be obtained directly fromthe animal after inmunization
with an 25 i nmunogen of interest, as, for exanple, a preparation of i v 300
pol ycl onal antibody, or alternatively fromimmortalized B cells derlwéd 6
fromthe @@ é34abszsssuch as hybridomas produci ng nonocl onal pgftideediAs-

Addi tionally, the genes encoding the i mmunogl obulins wth human vari abl e

regi ons can be recovered and expressed to obtain the antibodies directly,

or can be,f; adif ' ' ' , for
xanl e, 2/ HEP SR pER kbR i heRthAh P AR A AR B85 45

PCT/ US02/(8§3 fién-gptsanal mphanadian aeates)aocintfgrasedia tecthe gersnmearf la dosticelh osdn,
exenplifi.ed as.a . e | acki expressi.on of an _endogenous i nmunogl obulin
heavy chdp‘ﬁoqﬁgu% @Eq%gg%st Ff‘ﬂfﬂ?‘g‘ﬂ“ %rﬁlrcphl%t.cg%l,o%y,ﬁg o8t 8PYREbe obt ai ned
by a net hastebves| deethifGreblels @fd CUatlOIEf direS@IEMO ExHERRH JfF&EBs t@vhice el aRRne

endogenous heavy chain |locus in an enbryonic stemcell to prevent 5
r ear r angeweativedy-lipkes. | Syeh geckers ane selpiresd fe heroimasmg X PIeian vegtorsy aHisgeneigt  of a

rearr ang%‘igrei;mg)lré)%h& iﬂ%@c\fﬁﬁbm BNAQE : }qqéj'[a@ﬁ'e grfji:r?itn' tg(?foprﬁ bpg effected by

a targeting vector contal'ning a gene enco a selectabl e marker; and

pr oduci npldsmidn tlh&hegmizestopeaiictiom”plesrhid” and Hanwdenn be nsdsatemhageatdpasat i ¢ and
germ cel | ont.ai.n. the gene encodi the selectable  marker..10 A nethod for
pr oduci ng}ﬁc E%W?il B POSEeO cgnﬁ]ye%sgc,lﬁgwcq? v "sm’ée}ﬁﬁ L e Pylgn isitendgd s o) o5 ed
in US. Rairhide Mich diad? 16rmé bF expréssiol ¥bdtele Ssub b Giel Gbdiars §d)g. Cxplication on vect or
that _contains a nucleotide sequence encoding a heavy chain into one

manmald arfiefistye wapyiryses, adeppyimeses andadencassogigedivirsesy Bhish stiveaaub@lent ont ai ni ng
a nucl eotggdecgequence encoding a light chain into another mamalian host
cell, and tusing the two cells to forma hybrid cell. The 15 hybrid cell

expresses an i : Al S8RY; i Fhﬁ] I Sdn. Ina
further i mro%ﬁ%ﬁ?%ﬂ%@%@%@%}%&e, a l}lrlg%ﬂ%hr&?glpg?é entcllf#%a%dg a clinically
rel evant ieysntiopm wform uitablefooepressiamaf the owdleie heitliive hose téllh dvhichmesigs that | ng an

ant i body [ hat i nds_imunaspeci.fically to the rel evant epit wi th high
211 ey, hebom P SR ERER iR cnk of SetiBeUBio BB NenS i atinie 010
and SingluasiCofiha hédrickinad be aseddedx@tesgon, that toperivieellilidled foeBdwicititesidan be
adapted for the roductignﬁpf_ si ngl e-chai n anti bodi es sp?ci_fi c,to an

ant i geni CoPIEBEIOPeSFPE AL bt Bromkipant expyession vectopapRerably-Kpfedalsge, 778) .

| n addi tigRadeArb ARES tHabMe REcIAHRP t@MHedR bf Il N1BiKed & iih@?ef’ﬁfatd:rﬁb expr essi on
25 libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow
rapi d andedfeneais)jiya manner that allows for expression of the nucleotide sequence (e.g., in an in

vitro transcription/translation system or in a host cell when the vector is introduced into 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 celt
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 celi 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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identification of nonoclonal Fab fragnments with the desired specificity for
a protein or derivatives, fragnents, analogs or honol ogs thereofnﬁq@@i@@dy
fragments that contain the idiotypes to a protein antigen nay be Pr d
by techtYQ8#¥&fown in the art including, but not Ithé'GTflbg}/'Z’é?“‘)l’an F(ab72
fragnment produced by pepsin digestion of an anti body nolecule; 30 (ii) an
Fab fragnment generated by reducing the disulfide bridges of an F(ab)2

f r agmenfusiopipratdingor Bptidd, 686dedH) Judeid adiddide2a(6d hRE€R/ (WS0ZREB336 F, b

f t by 1 tnent of the antibady molecul e with papain and

2 T oaucPR o gaE: it of GRS bR otk S ERLERTY ¢ At bodt e 5 B apect 1
ti bodi | onal . _preferably human. or humgni ti bodi es t hat

Pave bt ndi nolEABETRT B FIEesBR Yeor Lt TUARihoen BF BRETGA L GEHES e the

pr esent o£@REL-19 Mot®ins il Yokd?ydtidioPeuiaBREE EIRI Fofskalnpid CRF2N3 3Rbte@SBAC Prot ein
of the invention. The second binding target is any other antigen, and
advant abeenpsisied;ig bacterdl cellsspeharsdsgiresiclin wolpringesicass oisingbaguiavés or  subuni t .

10 Meth f ' ' ifi 1t i bodies. ar [

Tradi t1 SaTran ERgtS ool GACE il AR SRR Bl MR WRele 8 Bl 1< based
on t he o0GedieleGENDBRXIRESIO0 TECHNOUOGY |METeoDs gy orbay h8d, Aghdendbiai n pairs,
where the t eavy aj haye different pecificities (MIlstein and

Glel o, Past e BEBELCEIR By Rl els” BepoudRR evvEeshiap i Canor  mont. of

| MUNogtraddetibda A8 AuMslabdlinl vidh) ForGRABPIE usih§ TP Bromuidr rEusTy csuasticoBRs) 15
produce a potential m xture of ten different antibody nol ecul es, of which
onl y0ond7palymersse. correct bispecific structure. The purification of the

correct nolecule is usually acconplished by affinity chromatography steps.
Simlar procEduessiongf proginsdn prkearypias inNDgBeizggagied oytibs| Bsefieeidhiagoliny 1993, and
in Trau |- ofivB 10 - . [ . i e domai ns
wth t hgﬁggg‘lgt?rggoﬁtﬁ?ld}gn]cgg%lpem ?f%F?cll%lgp%’ant?rggﬁypgﬁgh}egg}%g*fé%ég i ng
sites) 6GaivnbendnifasibntppotinsnEusinglveltodsiadd & amnabanf atlnsaicids ®epretetes. The fusion

preferably is wih an. i nogl obul i n heavy-chai n _const agt mai n, conprising
P 1 cnofiobrfetgin. iy e SaRgsimins O LK oot PlRu P, S BRER 1 ed o have
the thi r sécedte fipicallinadrite MRPuddbes: (DAH ikdteabd dlptesSion bitebbtPndnbgrotdid; gisnecessary
for light-chain binding present in at |east one of A the fusions, DNAs

encodi nif pFEaE HASYHILEH af rasembipantipEgteiny andi(Bh & aidin the purificationef the he 25

I MUNOg|BitbinntprdtBin b5 as%ﬁ@addlﬁ%fﬁn?t? LA &uDE POERA Gn R5Bh BREEQHaVECt Or' S,

and are co- transfectéd into a suitable ﬁo_st organism For further details
of generemtomg ddteplats fleavagasiteiibiotipdused atdhe juoetiomod thel fasiorsnpietyrandtthen| | |

o LoDt o A0 SR s AR oo
20  subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors
include 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 ef al., (1988) Gene 69:301-315) and pET 11d (Studier ef al., GENE EXPRESSION
TECHNOLOGY: METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990)
60-89).
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pair of antibody nol ecul es can be engi neered to maxi m ze the percentage of
het er odi mers 30 which are recovered fromreconbinant cell culture. The
preferred interface conprises at 83 0 5 MAY 2006 WO 03/ 040345 .

PCT/ USOZ/ 36316 | east a part of the CH3 region of an antibody constanf 3 MAY 2006
domai n. khod, one or nore small amino acid side g t he
|nterface obh ﬁ’ |rst anti body nol ecul e are repl aced wth F}grdég%éé?g]
chains (e.g. tyr05| ne or tryptophan). Conpensatory "cavities" of identical

or simlar si to the |arge side chal?és)_ are created on the interface of
the second ant &9""‘88%&%‘1‘1‘%5%0?@6?‘& %@“Icé?fﬁ%sl%ﬂﬁoc%{blﬁéP‘?‘ipEFés ai ns

wi th smal lediei@ ea hof bletedd #ilh AfinDhaired g%?i}' ta%}oteo-[fﬁcﬁllyoélgzi@e(dﬁesre&)nﬁlﬁ%@m sm
for |ncrea5|ng the yield of the heterodi mér over other unwanted

end- pr oduerdeisudbe ., {entissinane GENE BXRRESYOR TECEMLOBEIMETHGEN BEZYMAESsYed as

full |engt L S t|b t E b)2 CIfIC
ant i bodi eslg dgﬁl?cqﬁgsss 18%%er %Hr’?gggﬁ?pglc& f“"@g’ﬁh?“(“gé& l%’Iturom 10

anti body hueélgiombidssehanes bﬁﬁtﬂnmidlcb&d)el imsettbd inkd Ared:@tddsion vdctr sedhangte,

bi speci fi ¢ anti hodi es can be prepared using chem cal |.inkage. Brennan et

al ., Sci efRdivigurg-cedons fersch graiap acid arethoss prrdergntialy Wbz 1R £ gh@%"' &8t i bodi es

are proteqyydal &3l Yosd, %XﬁﬂczB@R&e‘tﬁQ@Iﬁzﬁ(sﬁbSﬁ&n kAR Rcleicfgse fragments
are reduced in the presence of the dithiol conplexing agent sodium arsenite

to st abi | isgauendesiof thie inyeankpp can bﬁmrrpqdeméhx stapragt RActyothasts gekyugues.de
formati on. The Fab' 15 fragnments generated are then converted to
t hi oni t robenzodn enqth'ﬂtllynbd@'memﬁlbm}Ole(méssbheectﬁaibhya'deameﬂskivmdeMS is

t hen r,gconvert uction with hyl am ne and
oo JBGC RERbER of SrdtE o BRaridsohoh et S R e e R R R . ° T oo
t he bi spe¢Bildsri,antl. ,bMY,EMBB Jbé: QQQQB#], ﬁmt(Kb@diﬁa Hurdwitedogacdiaoused as
agents for tge sel ec ve i.mmobjlization o 20 Addi tional | Fab'

P rent o D3k AT DT B (SIS b do BT Geng 3P 3LGHT B2 CHeioEen SgPoB od 1 o

f orm bi spegh Dicec20hEDOMERZ FMREM €brpddan BieedtisMed. 175:217-225 (1992)
descri be the ;l)fgoduct@(c)m (gﬁ?‘e aéi?ﬁ gnhurr%tjnlaznedle |spelc?/1?| c antibody F(ab')2

mol ecul e. EaChAlFﬂBuvéI&WI:% ¥R s @liGh %sweafstlﬁﬂl b6 Qi irus EfrkssRAY.

subj ected to directed chem cal oupling in vitro to Formt he bi'specific
ant i bddly. vmttersb&p@ovmweetntsuabcuyletfhwpfewmdf pratein@5n atdfuesdtinsebi aglls (eg.cel | s
over expre h [ .an o I . wel, |

tri ggelro t%gblggl t)"%l'ﬁ{ % Q%]@ma% (g:itya{2 é(;g?’f éﬁ#?ﬁgh%-lg@? eésl%aﬁg%%?‘?s%ndﬁhrmn
breast tupdL s‘eﬁeagfmmkio\#amﬂGumnteﬁctﬂwquasloéy)ﬂomk-img and isolating bispecific
anti body fragnents directly fromreconbinant cell culture have al so been
descri bed. For Irﬁ}(ﬁmﬁbtﬁer dambdpient, a auaeiciabid dif @ inVeaven heapradseddiniced usi ng

| euci ne zi pper el.ny et al . I nununol . 148(5) 1547- 1553 30 (1992).
The | euci Hg'ﬂm‘%’&@ lz%‘bsf'?gclae‘?a‘f“?‘&ll‘ﬁ“tq’iﬁmﬁ%‘g‘ tpr Brampg! BtdimanmaliaR XBERIR to t he

Fab' 20  vectors include pCDMS (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, ef al., 1987.
EMBO J. 6: 187-195). When used in mammalian cells, the expfession vector's control

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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portions of two different antibodies by gene fusion. The antibody honodiners
were reduced 84 0 5 MAY 2006 WO 03/04034 PCT/ US02/36316 at the hingg r.&g 6)%1
to formnononers and then re-oxidized to formthe anti bod heterodl 200
This metMbYE4H3al so be utilized for the production of aﬁ’%l v34dfodi ner s.
The "di abody" technol ogy described by Hollinger et al., Proc. Natl. Acad.
Sci. USA 90: 6444-6448 (1993) has provided an alternative nmechani smfor

neki ng rssléﬁ@aferl@reer@rﬁwbwgms theragig rhleRT Kmitmig exgmpler ARIGDEEG BB PECIHC heavy - chai n
vari abl is g n_ var I NO by a

| i nker |c illls?chtg%éol_&l cs%lgg\?ﬁ tfﬂoﬂm '3I‘a4|[’FI3(|(’Jdr?1lE Ji}f\/\/é‘étr‘f?t L%Q ?a\/\%p ‘r)rgll ns on the
same cf%ﬁrﬁ??)b\d:ﬁnptdﬁmgjemﬁcpl’mdt&ﬂs G(Euiam&_aruﬂdimoms‘)&%f Adnénbagrent are forced

to pair, the ¢ Ierrent ar and VH donmai ns anot nt,

{ e ebyZ S PER Mt G AT LT K HORPis SR B Boteed By KB Bk ng

bi specid:g9. asmlaha%éﬁogﬁdbagmﬁaﬁapyettamems%t%c&f 3570840, €ARbdaddv (SFv) dinners
has al so been reported.” See, G uber . I'munol . 152: 5368 (1994).

Ant i bodpaddmeget H8dotell ShaAML-F4®, WF@h%ﬁe@@C@F@%@ﬁf@?ﬁh@@wﬁlﬂmmex anpl e,
trlspe | afyabep, L. 6P, N | mmunol . 147: 60
(1991) &er @;&A@%HS%Q%@T fr?)gga};# {g&éﬁ %’SE§6 %47% \%%791 fferent epitopes,
at | eas;ianm -gpEcifib prdmordes (Hdﬂ@dn&tzﬁsl?)&s Sdiencp 280: Sil H98) arglanamubariyhe | nventi on.

Al t er na |veI an anti-antigenic arm of | ecul e can be
Conbi N PHAG PETIRTA ok T e GORORF GO Aot SAAE OB R ek ooyt o
such) asapplifaticdl Publi€ARANY 26101685 UDBvel ébntknt zeaumpr&%’@ssa%a@) or Fc

receptors for 19gG (FcyR), such as FcyR , RII (CD32) and FcyRI1|
( CD16) @eom%fgvsqdoeﬁ@&mnwhmaqom&r@éwé Q&(ﬂ%@ﬂisé AB9Q: Scienne 2481 | expressi ng

t he par n used to direct

eyt of o 4 3Rt bt SORRREICHTRUMA PR, £RY, GURPPRT 4T cc e

ant i bodi3gssdppssess an anti gen- bi nd| ng armand an arm whi ch binds a

cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or

TETA Anot I'm: ibleapacfutthe providds adyconibinait expestion varets comprifii PNA ant i gen
scsgl bed h n and fué‘i her, binds tissue factor (TF). 25 Het eroconj ugat e

Antl odplec ? 5&%?%9@ q8edhifiq thE GRRIESSInCYeSiOE Y ARjaptisepseraricniatioh e lhet ¢ he

pr esentis i RYBRIAl ﬂBleculH%to%é:Qﬁ@N HEEddGo @'?égum&y ‘é‘équ@ﬁdé i 9 FRARE thaPhtidwo

coval ently joined antibodi es.” Such anti bodi es’ have, for exanpl e, been

pr opos gt ¢xprasgipn by Franseripsion phthe AN moleculs) efrandii 4 moleetlp $hag i 8(11886386 Pat ent No.

0000 A3 ORPEAI LA REAAGD Sofibndds ¥pdr R 1 bRt PRIPGonelih e VO

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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0 5 MAY 2006 PCT/US02/36316 92/ 200373; EP 03089). It is contenpl ated that
the anti bodies can be prepared in vitro using known nethods in synthetic
protein chem stry, including those involving crosslinking agents. OrovAy 2006

exanpl e, WHMAALR%I NS can be constructed using a disul fidepe¥xgRafsSid €action
or by formng a thioether bond. Exanples of suitable reagents for this

purpose include 5 imnothiolate and nethyl - 4-nmercapt obutyri m date and those

di scl oseqyucH PEeneBHRIE certath hbdRficarBad Ry ?(%% W%uﬁ%@diﬁggpcneﬁftit)ﬁ'ﬁcﬂlﬁﬁo Eidetion

Engineering It can be desirable to nodi e anti dy of the invention with
respect tnantetidnens enyironsa@ntalinfluénoes, sush pasgeny maphetnindact chegdentichldo dfef ect i veness

f th i.hody int t.i F | e, teir id b
nt r oducdd They: bl IR VR e 5osfl B AIBIAT n “Gi sult de bond
f ti in thi i on. The honodi [ ti th d h
mproved i nt el iR Re RO oA RGeSt Ot PR at od
cell Killckige aqiesselihibRastial SQRARSERLE. €6k likbeat cely, {&isPx iBarhimaliabloells . See Caron
et at., Exp Med., 176: 1191 15 1195 g‘1992 and Shopes, nmunol ., 148:

J. J. |
2918- 29228%0!09829111&%&%@&4@@@ arary sdli(eHONor KOS spltsanOhgr airitablethgptsellact i vity

can al soap Rk i t.er obi functi onal cross-linkers as described in
Wl ff et af. Eﬁncggoq gé%éaa?gﬂ{%ﬁ 2560- 2565 (1993). Alternatively, an

anti bodycan Vige BADGRTE S AR 198 sibialuofie of SEhSHT, A yBABRIARLRRY have

enhanced conpl enen ySi's an a r1Iés evenson et al .,
Ant i - Canaainsibrmgiobes tramsfecon t2dithiqidf) Ashi38®hereid(thd¢ rrmntemsiorgaioa’s arkhe

invention also .pertains to i noconj ugat es conprj si.ng an_anti bod

conj Héat eﬂ"ans??f“ 0 eyt HFWP@O&%EP as‘i?‘E‘Jﬁtyé’g aﬁ'rﬁq?gir’rﬂg?drf&‘r‘hé‘ ffort H‘f"?{g t oxi n

(e. 9., amoRMIBkiCRId (¥ s2ONASntoa®bt el indadihgEdi@hm phuplidde or BAid@i, Or ani mal
origin, or fragments thereof), or a radioactive 25 isotope (i.e., a

r adi oconjchipside ro-prsipitatione PEAEdexranymedinted graesfedtion.dippfestiefe@er at i on of such

i mrunoconj . : i i A i Y, ! t 0Xi ns and
1 agment S o G o e b B ot g
active fSagimewkserafl. (MophthariCLoNDK A, LasophtoryMANUATh Andied.f EdhSPsegidonpnas

aer ugi.no ricin A j,. abrin hai n, . nod i.n.A ¢chain, 30

o bhd5oan Bbor Laberdiory. S0 Sripf Has Labordlofiprdi i Sprick HRfieh Moo 1384 a

aner i cananfbeiabsraloR hnuaB6 WO 03/ 040345 0 5 MAY 2006 PCT/ US02/ 36316 PAPA,
and PAP-S), nonordica charantia inhibitor, curcin, crotin, sapaonaria

officinalis Forstable transfection of mammalian cells, it is known that, depending upon the

expression vector and transfection technique used, only a small fraction of cells may integrate
the foreign DNA into their genome. In order to identify and select these integrants, a gene

20  that encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into
the host cells along with the gene of interest. 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 celi 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 {c.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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inhibitor, gelonin, mtogellin, restrictocin, phenonycin, enomycin, and the
tricothecenes. A variety of radionuclides are available for the production
of radi oconjugated anti bodi es. Exanples include 2t2Bi, 1311, i31lln, 90y,
and 186RC. 5 Conjugates of the antibody and cytotoxic agent are nddeMdsNg a
vari ety W@ 3/3t8thcti onal protein-coupling agents such as PCT/US02/36386
N-succi ni mdyl -3-(2-pyridyldithiol) propionate (SPDP), imnothiolane (IT),
bi functional derivatives of imdoesters (such as dinethyl adipimnmdate HCL),
acti ve Esp@piganteypissips varlouensPHNETRYE-13upseterthey beealintErdersd iy 3yutablys

glutare i 7| 1SR a %

Pexancaraokayien il CREF LR GRTRMANE! S HoRE AleBynnd e RRRF ikhe:

bi s- ( p- chreons sotbenzOBF)-1 2 tphytie iedi thaediim aifiedostyallat es  (such as tol yene
2, 6-diisocyanate), and bis-active fluorine conmpounds (such as 1,5-difluoro-
2,4-dinitro rnzene%cglggrlse?‘a,r“rr'{) e, a ricin inmmunotoxin can be prepared as
descri bed i n'"AEFEET t MaSci ence, 238: 1098 (1987). Carbon-14-1| abel ed

1-i spt hi ocyapat,obenzyl - -.néth | di et hyl ene triam nepentaacetic.acid

( MX-DTPA) igﬁé?n“°é'>é’£ﬁ%?fé§‘§/’“é’ﬂ&°\éfﬁ% SR ogprodie Bﬁﬁﬂﬂ%& RIEETE

r adi onuglig@lksi @6r &x@mbReinat RO meRELLWOOA! dURRventibn RRCERBLeLsHROG MENt , the
anti body can be conjugated to a "receptor” (such streptavidin) for

uti | i zaPiBrembyenimaem palkinte whieh RBFHA rrepieingdeding sequBerey b edEpR or conj ugate s
adm ni sh%roﬂﬁteh.os&ﬂﬁoﬁgéﬂas%gf theh Bb h&)ﬁ%jcllé)(tg E,’Wﬂm gs%ﬁ%ﬂqalg gt e from

the circulation usin earing agent en adntnistration of a
"1 i gandéxogenaps CRAZi13i sejjudnied havs béan ibtaydac&linto digin gratcmel ot omeologouet oxi ¢ agent .

CRF2s 13 Recpnbi nant . Expressi gn Vect d Host Cells Another, agspect of the
i nvg(?]ti @ﬁ%‘@??’éﬁaﬂgnﬁlsom\%&@&"@?geﬂ?@f%w SEAUHICeLIavE e??earciﬁe 53 ugl?:,ont ai ning a
nucl ei cagifiall afNefll fg stad G tre BncHbR bR/ dt, ac@¥ityd ORFAL I3VESteid dgBENt S, anal ogs
or 25 honol ogs thereof. used herein, the term"vector" refers to a

As
nucl ei cldaptifyinggnd/eypvalvatingymedulatops of CRESSrRptalg 2ativdtvhdls wsedhespia. aci d to whi ch
it has kegBsdnidUnGifa Qﬁ%oh%ﬁﬁm?&nﬁfﬁﬂn&"feraﬂl?aﬁlaﬁlﬂ{aﬁi{grgﬁmféf\%{ﬁ? dhers to a

circular double stranded DNA | oop into which additional segnents can be
| i gat edsuchaa kador mepss, iofwhidcangor moreofithe eglls ofthe anmalindnddsra teagsenzonal DNA

segnent i i 2 viral . i t capabl e
o V55" SR bl B bl ot Bon RERAN R  RLE, JSREBEE 06, TOR0C LG
(e.g., Uddteas,iaalphibint,etcs BEaB3gineNkozeidfis INAXBAGL BebatRGRidIBO 2é a1 6 havi ng
a bacterj al igin of replication,and epi somal na |ian vectors). O her
vect or <0t Lepirort yBisf a s Elief Srmehareions BE R Teryih B s BGREOEES: N o t he
genone fhtuge 109k, Gieleby YIRQRing thalek Hdtkidnl (TRAn eitioBed dife PRALctGRbhe oranstet her eby are
replicated along with the host genone. Moreover, certain vectors are

capabl ecdktyprsiosdissuayefithriransgamicsainil. of ugrtiesin.g "Wﬂl@lﬁgqqa égeogbinagt

OPeAF! ! Yiihir |i§g gﬁ%ﬁg@%ﬂﬁ%&ﬁ%@ra@n&ﬁ%ﬂ FiSH ptdecBRIY GRS, in GRREGRS! ON
endogenous CRF2-13 gene has been altered by homologous recombination between the :
endogenous gene and an exogenous DNA molecule introduced 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 cDNA (described further supra) and used as a transgene. Intronic sequences and
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expression vectors of utility in reconbinant DNA techni ques are often in the
formof plasmds. In the present specification, "plasm d" and "vector" can
be used interchangeably as the plasmd is the nost comonly used forrmlfpméy 2006
vector. HoweMBlsosshe invention is intended to include such other forns o
expression vectors, such as viral vectors (e.g., replicati oRCTHSEEPEEE | ve
retroviruses, adenoviruses and adeno-associ ated viruses), which serve

equi valent functions. The reconbi nant expression vectors of the invention
conpr i se palyadasiylatien sighals eaf alsh e inchidedin the ransgenerto inerenss tha sfficiansy ok xpr essi on
of the n ' hd ogt. cel | i ' t

expr essi gg\lgr\gléesgotng)?gﬂi %\%f%&g %%‘g&g?sb?r%ﬁ%}egga% lrl)? Q%%h%%%ggégg@gﬁi é'%?d;d on the
15 basi s t@thetdRF2hAdstrasgtdeso tHivech exprekibn b CRER {16 gasietmno paftiatilat eells.

operativ I‘%/(I@)§ ked to.the nucJeic acid %Tey%uence to be expressed. Wthin a

r ecombi nafd E?f&g?feﬁ‘f‘&}@efﬂ’}mc # WA FIRPIYOmanipulation apd, IUGTORRIECHON. np oy ¢ hat

the nycl @aticOiarf HMRRGECHCs nifd, 81 RMecbfie LdnPKARNAIn tRer SR SAQENbedSRAUENCE('S)
in a manner that allows f xpressi on of the nucleotide sequence (e.g., in

an in vieKRDlesin e Peient Mo 4730806 AiS3A 0% eneh8d. 19 and Hosan, 4834, Twhen t he
in et _ _ 8 .. ..
vector | SuhBRAAHEH S Re e B hRShanlibbor TS FL AL Sty Sequence

is inten oln ronoter’s, ers a expre control
el ement s Haebay, N. Yp Sliméd aransthalks iaerused fpn ptosijctioBud btheegansgénic snimeljudnces are

described, for. exanple, in eddel NE EXPRESSI ON T - METHODS I N
Enov, Opgaie TRl BB Seritied B JPOT i PRESeRE 9505 CHRZGU at o v
SequaCeSrahéPehditGts 2endMOM8/or BRresionE CRERNS inRMA MAisfueh bessHisonttel a
nucl eoti de. sequence in @n&;@types of host cell and those that direct

fl

expr essi GRIAS. (A Bansgerice anigglieancbendie useq o teeadtadiitiopdd apingaly qagrying. g. |

ti ssue-s if e r . . W a i Ry those
skill ed ?ﬁec%%%&g%t %k%?&f ﬁzgﬁgﬂgﬁ%}gﬁﬁ%{: %gﬁ%ké?sggga?égﬁﬁ@g ;&" ?){r%gclgn depend on
such f actpostsingsn fultberdiedraico ofhet tnansposd amgmhls cirovihgeother taansgemesred, t he | evel of
expression of protein desired, etc. The expression vectors of the 30

i nventi on canTbereawtahopdwirgdud ratanbingit atielal, 2 veaoi is prephned phidhiroatajnsat ei ns or

pepti.des, including 8 03/ 040345 .0 5,MAY 2006. PCT/ .US02/ 36316 fusion

pr ot g ns ‘Gt W??'b‘gsa,é@ré?bzdé'ﬁ'%?m&aﬁ ‘il,el}@lﬂ“d@%&?“d)&wpﬁlé‘ﬂ" ﬁ%sr]}éﬁeﬁ (e.g.,
CRF2- 13 igfdaueddns thefably alér, £.91 ﬂﬁctﬁfna@fﬁ@m}a@,_twmm-m%,gefuéJSHW‘Cﬂwz_llﬁl ns, etc.).
The reconbi nant expression vectors of the invention can be designed for

expr essi GANC &N beRiBaTABEEE be-8+ s IVA f SRQAMDANG:2). bpt mogearsferably. isél | s. For
exanpl e, n(-}ﬁi'ﬁamgn%h&ﬁ&agie[b% a gp@gé?ﬁﬁzﬁé p«rcﬁé.Sf& axamgn@,cat HbihofiBldegie SE/Ch as

Escherichia coli, 1nsect c usi ng bacul oviru expressi on vectors) yeast
cel | s or hoeamERFa13 cesint of SEQ LD M6): & ciyplat used fd construst alhemolegas further in

Coeddgl . ohbiratibn vector Mitable for sHedsty an endoiEiony CRE> TYZINPLRY modse  Academ ¢
genome. In one embodiment, the vector is designed such that, upon homologous
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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Press, San Diego, Calif. (1990). Alternatively, the reconbi nant expression
vector can be transcribed and translated in vitro, for exanple usigg M’? N
pronoter regul atory sequences and 10 T7 pol ynerase. Expression of protei ng
i n prokWO/Btheeliss nost often carried out in Escherichia BeIUSOMFGEH vectors
containing constitutive or inducible pronoters directing the expression of

either fusion or non-fusion proteins. Fusion vectors add a nunber of am no
aci ds tlwmelqgont miembiesiwodeth thherdegenousiganal Typicalys feyemirkiabasesofii nus of t he

(1) to. TRheBREA Bl adb cnle! Rimbihareineos bl fillor pieohafeele The -

sol ubi | &lt, 4987 Celn©1:r596 srhal desdiiptipi of RinitlogdsheCoibihation ic@rs. IThe Recupus i fication
of the reconbinant protein by acting as a | |gand in affinity &grl fication.
Often, YRITOUCHH KK pf eralyoHC s e@f:%ﬂlge (eg. by SlesbpRArationy padcells ai which

i nt rsvdU@.e@lm%auJe@eRW@t aeae hQJh r%goua ?é?:oHiBln%&Xvu}ﬂ@ﬂls LB cerpoREORI- 'i‘?”t protein

to enabl e separation of reco protein fromth hé fusion noiety 20
subsequgant atecelpuied. fSecaetgdm ofali K92 (gl @h 9pF.ot ei n. Such enzynmes, and their
cognate recognition sequences, include Factor Xa, thronbin and

ent er oki nas&he Tslgitabdells awitiom iajeped oo Dlastenysiorfsin aningl (e, @diée] Bhar naei a

Bi ot ech | nc. Sm.th .and Johnson ) 87 40 (New Engl and

Bi ol absCTBAGEFIAION RRITETa. Jgege- ﬁﬂp‘iagﬁ’éﬂ'?gﬁ %C@ATQF‘%%%{%MW J.) that fuse

gl ut at hmmefosrdmmf@msaepk@&ﬁm APRkd Q3E REbRIsHE A ARDS, Oix@ird ppOr Protein A,

resg(ictl vel{% to the 25 target reconbi nant protein. Exanples of suitable
n

i ndti bli8-KénArchiipesis eqmbryean thsahedmplapigd (i sHablepseuderregmant femakny ann et

| ! ) 0 € NOIM s
T o R BRI S Tk oy hbbfnghe BomBlogoueg=l o

(1990) rem@@ﬁDm xmtteumqall@@anmmrmmlmmuﬂﬁm gb@lleoe strategy to
maxi m ze.r |n Lot ei,n ex is to ress the

pr ot ei nanlurrllaézo osttﬁeb "F r“logsl\‘ﬁ'\irfqr? hnea%l}%%ﬂrg‘é ”fsii“is“"‘p >(;ljfoeol ytically

cl eave trdmgenechigthotafor co:ﬁtr@&tﬁig%onﬁ&@ous&e@mbgﬁﬂbh &8 andIiiol G RESSI Ol\l .

TE OGY: .METHODS i N enl c Press, SnDlego Cali

(19 rfi@“bi‘?"gt Wﬁéﬁﬁ&fﬁwg?ﬁ?@qr@[% %gﬁ}l Giter- Bpi Biakscbnolct d sequence of
the nUCM-s»gaz@cﬁu&anmnmmh&ﬂénm&owwxmaswm/ambowmmmt the

i ndi vi dual codons for each amino acid are those preferentially utilized in

E. col i ads¥@93@04¢69. Wada, et at., 1992. Nucl. Acids Res. 20: 2111-2118).
Such alteration of nucleic acid sequences of the invention can be carried
out by st andapeptixambodimaets iransgerihnorgivesans prmalieahbe prodiesditint pentain he CRF2- 13

S oo R 12 AL R JOE o SRR Pl > (0
.20 19@ZtemEMB€)cﬂ:ﬂoﬂ3 re2@fbidad systgivbbbactédvptage Bh.dFdder ddsaription pf he82. Cel | 30.
cre/loxP recombinase system, See, e.g., Lakso, et al., 1992. Proc. Natl. Acad. Sci. USA 89
6232-6236. Another example of a recombinase systen is the FLLP recombinase system of
Saccharomyces cerevisiae. See, O'Gorman, et al., 1991. Science 251:1351-1355. Ifa
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, et 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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933-943), pJRY88 (Schultz et al., 1987. Gene 54: 113-123), pYES2 (Il nvitrogen
Corporation, San Diego, Calif.), and picZ (InVitrogen Corp, San D ego,
Calif.). Alternatively, CRF2-13 can be expressed in insect cells usilrfgMay 2006

bacul ovi r %F_gg@{(,gfssi on 15 vectors. Bacul ovirus vectors avaﬂéﬁﬁé@*ﬁ@l ude

expression of proteins in cultured insect cells (e.g., SF9 C

the pAc series (Smth, et al., 1983. M. Cell. Biol. 3: 2156-2165) and the
pVL series uckl ow and Su rs, 1989. Virology 170: 31-39). In yet another
enbodi nerﬁ‘?‘gthc_ ‘?.V]‘EP%‘} e (o e o tﬂ@@‘%ﬁ‘t‘iegﬁafigw%%gﬁg‘ié&"i oughy ¥ian cells
using a NEeREkitAPuREL S BPERDINEE b8Cyte fFotA APABMaLSS (HBEHRR dpBtlesSHdih BRhON 20
vectors include pPCDVB (Seed, 1987. '‘Nature 329: 840) and pMI2PC (Kauf man, et

al ., 1987he quiypt gell B:isolgql. 1B®)recoppictedodyte is themewinredsuchethptsit davpleps

expressi qQ m\{)ﬁﬁzg & Rl?st&ﬁ%?et:fnﬁlmenft}’%gtte{'rg@% @{u%oor];«t-'ne e BV gtgr QXle' g‘ﬁla

regul atory el enents. For exanple, €O nry use pronoters are derived from
pol yoifa, offigiv@tiornesofhis athaddriget aninalmill baadiae 6f e avirhal Srofdwhick e ceit her

sui tabl e expression systeng for both prokaryotic and eukaryotic cells see,
e.g., 25 (@Saﬂ‘teé?‘?ati%c%ﬁ&f‘i 3‘6‘?‘ Sanbr ook, et al., MOLECULAR CLONRVG A
LABORATORY MANUAL. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring

Har bor Lahoratory, Press, Cold Spring Harbor, N Y., 1989. In another

enmbodi me ,arT‘ﬂ%e“¥‘§?}o RoMO%Sa el i an expressi on vector is capabl e of

di ti i f th | ej id f ntially ti I [
type (e g. . 3006 FREG P P FOlspisy. SRF TdPeRorins, BEAseREY b expr ess ¢ he
nuc of ¢ alisies TS HAerALE b 30000 OHAAARTAFoing nNicR0BR 4oBCHES02/ 36316

regul atory el ements are known in the art. Non-limting exanples of suitable
t i ssué- sgeagiments, anplogsranddiomaloegs|thateoft ¢ap ba ingonppratestinterthermackutical - speci fi c;

Pi nkert, - ; . . 1: - 270 id-s i fi ronoters
(ol e SSipeftifions b oF R bion syp P e0jirolithuns LRIV L s Ble dplly ©™"

pr onot er sciif moleondd, pratein g tantitsodf \Ahd @ pharmactu Bl iy iastepeablelA8dr. VBRI, 5 8:
729-733) .and i, nogl abyl i ns nerji,. et al 1983. Cell, 33:. 729-740; Queen
S Bl defon cPbargasubetlyCoeptbR Faimer s St tn btk and all P (o g

t he neur ofidpkRivR Mhedid) COARMEE antitAttenal HadndAlll 8zentd R8tonfd 08 abdidflon Acad. Sci .
USA 86: 5473-5477), ganc—:reas-spem fic Erom)ters (Edl und, et al., 1985.

Sci erfee Zghying pgents) gnd thedikre,pemparible with pharmaesaticljsdmpgmyorr Suitagleg. | nij | k
whe ro ; Paf . B ! i |

Publ i bat 1Ak 4 Sqratin oo et iy BPRerEE DRR ool SALICED s
enconpas seudard referentertextrn therfeeldy ovhighrio moorporste(l Kewseby miflerGe uBefert890. Sci ence

209: 3743480, 8104 N AL R B PO TR SE i ERESR alled ARgY. 1089
solutions, dextrose solution, and 5% human serum albumin. Liposomes and non-aqueous
20 vehicles such as fixed oils may also be used. The use of such media and agents for
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.
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The invention further provides a reconbi nant expression vector conprising a
DNA 15 nol ecul e of the invention cloned into the expression vectorgig(lyﬁe}rmﬁ
antisense orientation. That is, the DNA nolecule is operatively-Ilinke a
regul at ¥Q 0&@WdEnce in a manner that allows for expressiP6T/YHy/36316
transcription of the DNA nol ecule) of an RNA nolecule that is antisense to
CRF2-13 nmRNA. Regul atory sequences operatively linked to a nucleic acid
cloned in tﬂémicalmﬂysadsblimsbmmcanbogcrmmddw tbécayerse-phase edipprten t he

conti nuou%og he antisen

Cypes. Riof B0 SRR Griari oo @My Shhellhe Eplesen T aBatlro0 0y, !

sequenc ggivasied pRosphasBTethdrdlantid (PEG-FE)N ﬁ,ipo'&(blhfbs\é@e eXthidsdigrsupl fitéks of or cel |
type specific expression of antisense RNA. The antisense expression vector
can be F‘?f‘“F‘IH%OfF siZmiyiclddippaamssiyithdha desirodsdipgetes, Eiphdemests ofthe enuat ed vi rus

In whi ChyBly éf‘%ﬁ‘é eSHAE n%x&:oﬂ%ﬁﬁe@cfn ga@&ﬂﬁﬁ\‘é?ﬂ mﬁﬂ% bs &é& HEQHI tinCf @ high

efficiency regulatory region activit can eterm ned by
t he cel btaﬁyyhdﬁolnﬂbemvhhﬁh %ﬁé%’ék%b)rm sdnsmllﬁdodugehlangﬁeractmndlf‘scusm on of the
regul atl

O3l SR GBS ot APPSR B o 7200

Revi eWs Sdd @4bikDn ieNalGINQ4tioaisl Caviedr Inst( 8)(1998484 Aoghher aspect of the invention
pertains to host cells into which a reconbinant expression vector of the

invention hagp b@ﬂﬂcéwﬁt:mdmﬁ@éﬂmoﬂdr%etlﬁmﬁoﬁ Rasimagtd to RREmgAlibld WP nant
host cell" are used interc eabl herein. It is understood that such terns

ref df nitended putepf pdmingpation WP@éBf wytes ééﬁqﬂuﬁlﬁrat&?“slﬁdt‘@ rarsateplogeny or
potenti @% , REAA0Ys, ftrad sARAPhOotd 2or y(§ £ inh arfBd), uﬁf;ﬁérhﬁ)%/ 3@:ﬁ gnsuch a

cell. use certaln nodificatlions m I'n ‘succee ’tl ons due
t o ei t hgansmmesal, amhreoual atm\musmmmnSaﬂutwmfdrﬂmpemc;nsmsmiffoppangm# may not, in
fact, be |%ent| cal i ncluded,. within the

Loct e ouplERel 5okl sBRERR i g e FoSRE tomngns SRR Lt 1 or

eukar yotlil@ncsth as woter X Afjgetion, skliffedollBoR TikEE bils, pblyehpleRegiPoo, EI§6dThe] N
bacterial cells such as E coli, insect cells, éeast or manmalian cells

(sudh aBroRUfRrElYGhPHYEY spatheliceTolvshisy aptibagtqrial pgepgs)sucl) ashergyt alpohe) or x her

sui tabl ﬁwﬁ‘@ﬁﬁaréb%hé %ntuﬁé&mks&ﬁ%as%@c&rﬁl@%&d ekiddived bisﬁ!fEJ‘@hél‘Mn gl Akn DNA can
be introduced i nto prokaryotic or eukaryotic cells via conventl onal

transf oamxlmd!@mmqtmm@c atid fEPESH ﬂwﬁcere such/s acriaies, highniss ar phosmhatear s
L ranst QUL R Ao bABRGRT LR st fin LHbARG hek Sode ORI ol GV Ly Of

art-recognrzed t ues Fore gn nucleic g., DNA
| nt 0 a hd}sqtedo.atﬂ acldsrmlbu@s,rugclcal lq/tiMphosqndhat ﬂ)dﬁlm bﬁlrmudHnThelphmnuede

eC| itati on,  DEAE-dextran- transfecti of ecti.on, or
P Do BlRpiiiogaah 8F Pecised ARSI angE o ATt 4sB R host
cells cgllasstw fagsnd in  Sanbrook, et at. (MOLECULAR CLC]\II NG A LABORATORY
MANUAL. "2nd ed Col d Spring

Pharmaceutncal compositions suitable for injectable use include stedile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous
prepacation 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 microorgaanisms 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.

97



15 Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N. Y., 1989), and other |aboratory manuals. For stable tra(r)mrsf)f @@H &{1
of mammalian cells, it is known that, depending upon the expressi i

and transhrshipziechni que used, only a small fraction of GghlgsoaBYs16
integrate the foreign DNA into their genone. In order to identify and

sel ect these integrants, a gene 20 that encodes a selectable marker (e.g.,

resi Stancend oBBUARKGL i L ladnSRACERA L0 bS QUGET¢ b Bftna LG skl | S

along with t gene Interest. Variou ectabl’e markeérs inc e those
that conbethemegitstancef thoregnughpartilecdizeds @428 ofdigesinpaind brtd useetot r exat e.

Nucl ei ¢ acui A gﬁﬁc%givn%ia zeﬁlE ec%iabéfe mar kaer. can be introduced i nto a host
cell on the Safg vECEBIONLE "afston EREEPIRIMERESAM Y FHEEh HE PR r oduced on a
separat e ¥fitactrialGall htifei@phgents! R sf@ples Parbdnb, chtorbi@arol) pheduaadbi¢icl ei ¢

acid can be identifjed by _drtr;'g1 sel ecti c_)n‘wie. g.,.  cells that have
i ncor por ap%d thimeresal, aed thp like. nlymany caiendt \illl be Psefesabledo inghde isotopis agemer cel | s

die). A hezlxifipik, sggaﬁg,gaglyjamﬁg&% 5B as @Hﬁ&l,%rb?toﬂ rs&h%)éﬂfogiﬁe rtg@ ukaryotic host

. i (
cell in culture, used to produce (1.e., express) CRF2-13 protein.
Accor di ngkgmpashieni Rudertged absoeptioh of the prjatdbites mpesitionscahde bpugdiabdutdy CRF2- 13

protein usinag.the host cel.ls of the.inyention. In 30 one.enbodi nent, the
et hod colSrinEe™ (POt HerabioLers Fospimyioh PO RCETAS AURHEh o 02 v
03/ 010315 mdnbstddfafe aRDfelatinCT/ USO02/ 36316 reconbi nant expression vector
encodi ng CRF2-13 protein has been introduced) in a suitable nmedium such

that @RF2- 13 psetiRiifjettabldESlkisiRdan B prefaedd S lin@BQakidERAS activBBohigiun@d furt her
conprises isolating CRF2-13 protein fromthe nediumor the host cell.

Transgeni t&-CRFERES T Aqroiginor anti&FRd 4t antibedy impthe pequiredgepunt Brancan al so be
used to pﬁﬁggﬁﬁéi%egw ?ﬁc{ ﬂ'@s&ﬁﬂnﬁﬁoﬂf‘ h?%lacge?tf Qﬁuﬁf;[g&é}atﬁwe,;?g reﬂﬂg?d, a

enbodi nent’, e 1 nvention erti oocyte n

enbr yoni cfidtowrl be ifillteied storilikatioh. GEeRally 3digpecti@isrzcpeiparef eigoeparetngthye been

i ntroduced... Such host. cell|s..can.th be used to .create nan-human transgenic
i oo 1 AR SO ER S Fl R R B s £ Bl S S e R PR o e o

t hei r 1§enageiral othaiingredionts frdf thexe endmenaed atve. R the tade Whitetile poElQGEPUS

CRF2- 13 sequences, haye heen altered. Such animals are useful for studying
the funct MERTRATRHGR oLsterlG inisrialie sepytions Jiefiods o Riepaseiongre VacHn avIng 448§ and/ or

eval uat i n_ﬁeéﬂ?dk'ﬂriﬁ% Habyillds FPowaddf HeQb@len@edibMipids anPaddifGth AREEI N, @
“transgenic animal" is a non-human animal; preferably a mammual, nore

pr ef er abl ipgeedicptirpm a pserdonshissterile-ltered solgtipndhergef. whi ch one or nore of the
cells of the animal includes a transgene. 15 O her exanples of transgenic
ani mal s i ncl ud@raheempnsiions genieradly éncluds e éert diluers or enodiblegamies , Thep barcheens,

anphi b angy 1 &k&in ge1ddnFASARRSr LomGEREPARURENAFLNRL phePode W SR Abfafed:dd © the

genone
administration, the active compound can be incorporated with excipients and used in the form

of tablets, troches, or capsules. Oral cofnpositions 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 compounnds 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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of a cell fromwhich a transgenic ani mal develops and that remains in the

genone of the mature animal, thereby directing the expression of an encoded

gene product in one or nore cell types or tissues of the transgen@gmnqml.
usedgpe"r@“ .a " horml ogous reconbi nant 20 aninmal™ is a_non-human ani na

prefera nore preferably a nouse, in which a'nCT/EWéHous

CRF2- 13 gene has been altered by hompl ogous recomnbi nati on between the

endogenous en and an gxorglenous DNA nol ecul e ntroducfg into a cell of the
ani mal , e. gl'g"M HFAbPY Bhirgaladen, thscompungds, argdelivesed ig the | opnent of the

ani mal aeresd SIS A6 presditt B ntier b s Ree WhicRRof@lhs BSuitbRAGAIAN, 4.1 r oduci ng

CRF2-13 25 -encoding nucleic acid into the male pronuclei of a fertilized
oocyt e a@es gyoh adnarbrinalioiidy, eca nebnlizerretroviral infection) and allowing the
oocyte to develop in a pseudopregnant femal e foster aninmal. Sequences

i ncl udi ng Sh@ehdic hﬂixlitdsuauiorbeniahobmhbummmmsalantansigmmemwthe genone of a
non-hunman_ani at.i vel a_non- human t he human CRF243
gend, gﬁ%sﬂmg%s Orr'rtf)aﬁlé(i: Ifgmilﬁs'égﬁte pergérﬁmﬁgpqrg%ngoé)&ﬁ%ﬁ t%ﬂ hybri di zati on

t 0 the phuiaed 3@ ushha-tAsfonmNAtidnd SacH peaedankd rk gefereﬂlynchaw)maﬂdeuse@ld as a
transgene I ntroni ¢ sequences and 93 WO 03/040345 0 5 MAY 2006

PCT/ USEsiuds §at6exaBiplea s tipnsimicasdl adrgpistration piptorgends. Bide salls) ad 8idisadidhe t r ansgene
to i ncﬂmﬁv%h?rﬁsﬁhf dsaN iR btratiSX E’a{n%%%l:&%?nﬂlbhém&glgfiﬁgﬁéﬁ
e oper y-11nke to the

ti ssue-specific regulatory sequence(s)
CRF2- 13prajrsamsgmoeltarme@rewscmpwleémncstramn mal%zm@cqmpoumsmret o particular

cel.l.s ds for eneratln ran nic a enbryo mani pul ation
ano1 0m (f:? uﬁ%@c?tognmmg %%troff %{ﬁﬁ ?’?aqegergf&nﬁmw§' %& arIT;'Ohave becone
conventi on in the ar nd are descr exa U S. Patent Nos.
4,736, 866; ali“%”?ﬁ“‘t?ﬁ%‘% céﬁglsﬁb"s%i"“f m “b?n@%é%?ﬁpmfﬁgg*pelgn “’“RNANl PULATI NG THE
MbusE EdBBM{OnalGubgostiptyi Hagesldaﬂhmcodoalaeﬁ@:taﬂdysthef gigeridenlodiretptiong  Harbor, N Y.
Simlar nmethods are used for production of other transgenic ani mals. A

t r ans g &R fSupildeli¥sthal can be identified based upon the presence of the

CRF2-13 10 transgene inits genome and/or expre55| on_of CRF2-13 nRNA in
tissues or Womesmbpdiment, thyartig cempounds angpErpared Wi agriars G vl Pretei t hen be

usgd t f reover,
a8 %egbﬁgsn{{rﬂadﬂ%hﬁlcar é\{i{ B AR S Rl b AY suéﬂdlﬁ Joﬁﬂ?@lgs‘a'?acasyb

t ransgenic ing a transgene-enco -13 protein can
f ur t heifortpalaipw dnaleding h@imsr@nsgenmaﬁnlam deliveay Isyatemgs didrdegratatdeisgenes. To

create ecomin cto red whi ch cont ai ns
at b?’é@@@ LP%J II|“%n eusﬂ%ﬂvfﬁ ‘%’é“’ ‘l"nel § V\Sﬁﬁeb%dga"ggcﬁ'd ron, addition or
subst [ tpung19miha31dbaﬂngempﬁlgdﬂ&ede¢ Qmﬂ pelybbyic adidi.eMethedgfor prepunmdrmfal ly

di srupt, .t he

%:RF ne The CRF%#&)S ene n be a hu n gene (e.g., the
DNA of S N@“i)”‘” HhaopsPio Hioss Wilige iy the C e ls P Ao ogue of a
hungn GEiEl%edl&rﬁﬁ&emuE%nﬁmmbeomaom@mwm%, Inc. Liposormal

suspensions {(including liposomes targeted to infected cells with monoclonal antibodies to

viral antigens) can also be used 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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human CRF2-13 gene of SEQ ID NO 1 can be used to construct a honol ogous 20
reconbi nation vector suitable for altering an endogenous CRF2-13 ge@g 2 lShe
nouse genone. In one embodiment, the vector is designed such that Mﬂ 2006

honol ogou 1nat| on, the endogenous CRF2- 13 gene is f &?ﬁ
di sr upt edsV(/O gﬁi? Ionger encodes a functional protein; $ eH('ed to

as a "knock out" vector). Alternatively, the vector can be deS| gned such

that, upo s Leco at i.on 25 .t he end S

it ot ed” oReBrREl A S i A & o n B G SO ET R 2P e BB, (e
upst r eam reffgetltaboichidved) 200 tikdimitoml ihigh & il the bt f e&mmh&ﬁg suidhanaxqiﬁeesm on of
t he endogenous 2-13 roteln) I n the honol ogous reconbi nati on vector, the
altered [F8/P? B‘Tmf’ﬁéatmﬁ? &l i s flanked at its 5 - and 3'-ternini by

additional nucleic acid of the CRF2-13 gene to allow for honpol ogous
reconbi nat i on tbe Braeir agid mpkeples pfcheinyeniion gan boinsyed intg vg‘é%%\aﬁeﬂéﬂ by the

vect or Sa”% ﬁﬁg&g‘%{g%&% theray BEHOR dag bﬁﬁelﬁfépédﬁ&??'sﬁb ec.%? Foféla hrp} elhe

addi ti onal 13 nucl’ei ¢ acl of su |C|ent | engt
successfu Imtgwcm)us injCtioR 006l Winid B3 ddz, RETUIEPA3684.60, 38T oy duys

reconbi natj on th.the endoge e P |y, sever i | obases of
f1 anki ng {%\%? H‘Jeé"lno??fé &r@ﬁﬁ’% pe‘é’P‘L df’ﬁq‘éﬁfhf‘fﬁ Q‘EAF t he vector.
See, e.(g. 303090%3. Mie phadmacevkidd brephiltibn Sflthe BéNR th&thpyPveds 6dnl iRElh@the fene
honol ogous reconbi nation vectors. The vector is ten introduced into an

enbr yoni c tREHH ‘@eqor in anypscqpiablp dilupyy, qsicar eoBpriFe ArsiQynieleappgmatak iswhish ¢iei ch 5 t he
| ntrogyc egeﬁéﬂv i&ﬁ lbgﬁb @ lAQQHHﬁl/%}r RﬁfePéTEF @8&51\315 Zg@né Jﬁﬁvég%&tgﬁous

CRF2- 13 ene are-“se ecte et a 15. The
sel ect ed cet bspadeet hmmnfmpectc&nbxmant cells, dog. astromydwe@ﬁrs,a;he plammadeni@l g. , a

nouse) to _form aggr.e i on chi ner e 1987. In:
TERATOCAREITRRIHET Ssctp ka%? W&E‘E‘E@‘“ a]cé&Dy APBROACH, Robert son,
ed. IRL, Oxford, .pp,. 10 1 2 A chi neri can then, be i anted
into a suitabl g‘“BE‘E‘BE‘%"EF‘éé '"PMpeOte d@? i el 3 e 1%)’6 br ought
to term ?ddhﬁﬁ&l/b}hﬁnéb%brﬂ% és@@s BREBieagetes, ¥an beadibisad (6NRe tréatinb@iof ger m
cells can be used to br animals in Wnlch all cells of the animal contain

t he hdrol 038R dsopdsenimphsform pkphagacgutica] ForePosiigns nF iRk apd considleratipashs gene.
Met hods f GfyofRadd Fse PGP ERL RGNS, LEFAIR gaf?aaneemvtﬁ&&elic% oeeanmm Qlleous 15

reconmbi nant animal's ar€ described further in Bradl ey, .
Bi ot echnolprovided, fop gsxgme, uPRFmingtoar: iThe Sle{JIC Addiracsice Qﬁﬂhmcy 1%)6@0/ 11354; WO

011 01140; NP0 Wrero 0, WS R LD BAGKSL BB TR Abnorblidi> 9N ©

non-hurran ani mal’'s can be p’ro u arn’ selec hat al | ow
for regul &hahoempmeﬁmoeptspi’osstbauieg dhisgsivas, OnETexdsHaewedd Aeadbma 20 system

![ﬁ et he)ocr %th)illgrsrf angho meaﬁa @6 ; an Peptlcg%&d otanhﬁque [E ﬁver??Ad\?anggsSIC“ ption of

Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. If the antigenic protein is
intracellular and wholc.antibodies are used as inhibitors, internalizing antibodies are l
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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cre/l oxP reconbi nase system See, e.g., Lakso, et al., 1992. Proc. Natl.
Acad. Sci. USA 89: 6232-6236. Anot her exanple of a reconbi nase sysﬁﬁw{sz

t he FLP reconbi nase system of Saccharornyces cerevisiae. See, O Go ' @15
al ., 190 t¥Hpeice 251: 1351-1355. If a cre/loxP reconbi RAEESEHIBEM i s used
to regul ate expression of the transgene, aninmals 25 containing transgenes
encodi ng both the Cre reconbinase and a selected protein are required. Such
ani mal sAltgmatysls poin addigion HicaegiposiHen esrtompriss dnagcrsithat gah@Bea'its t r ansgeni ¢

ani mal s . Q. j t i il Lni.ng a transgene
encodi ngungmgléfueccl:l? g’ pr’%‘?l glleh ﬁdgﬁgag&gfﬁt@?ﬂ%’ﬁ?@)ﬁ?ﬁ euglg? é%#is%gene encodi ng a
r econbi p@sth-inGlbiwgsageht. tSheh maacubesrmnsuitabln pepaeit én eombimdtion desaounizatlather ei n can

al so be prgduce 0 accordi to the nethqds described in WIlnut, et al.,
To0s. NP RERtS for Bapiaes it e abiud Toaienis Ca Ao aBiraRE ol | {1 om i he
t r ans gepiGocapiuia! dbfdr b:aRIpRL B¢ caishvhiiUe@diques &PbylintbipRiad> WO 03/ 040345 5

[
0 5 MAY 2006 PCI1/US02/ 36316 growt h CYC| e and enter Go phase. The quiescent
cel | capelymetizagen forsasgmple, hydroxymedilghilulers on gelatipmicspcapsutes @ad PPt ses, to an

aui esconenARERAGy L I A BT Aeubulell? EATRLAPESL SR A B Sy sucn
t hat i texhenpdd, ipssonies athourin micarsplitdress trmydnuldo, hdnerpatticknsindrred to

pseudopre%nant f.emal e foster animal. The offspring borne of this female
foster BHCRPSUGEHOF THBaOTUFWSof t he animal fromwhich the cell (e.g., the

SO ic cell) is isolated. Pharmaceutical Conpositjons. The CRF2-13 nucleic
acirTz(S mol ecul b?,gﬂ)ait?%F% CSTsor Hh‘ﬂ"%"i‘f’t'?‘?%?— i%‘lSt éﬁﬁqqﬁ%gﬁggls(rgé}di]@j referred
t o her ehdgtomplished by VBrAONRBMHRE Stedileqf1rhddd dhébtilekOn, and derivatives, 10
fragments, anal ogs and h_orml°ogs_ thereof, can be incorporated into o

phar maceut i c@ilstaifeRFRIRSe phpatichd ich@BE SrepLEd. limaMlb Shdrflds P sustlivtld- CONposi ti ons
typically conprise the nucleic acid nolecule, protein, or antibody and a
phar mac edgascppayatians énstudp bamipaameatde malnsesefesalid hgdreghabic pplyaersaceut i cal |y
accepta Carnier i | S | 1o, all . sol , dispersion
o 5, - TG HeShubAd, WLFRARES B WG 1AR APl S RIEL O g

abs o pt midrochpsutisl Fxamplengfsnitsinedarstbatdraatticdsanchodzmpiytestiads chyirdghls ffoar maceut i cal

admnistration. Sujtable carriers are described in the nps ecent edition
o Rom rsesp. Botpi iy CanbasideE bteclib R iR teo iR S B 1 1”1 he
field, woi%igoh RepsipREsbed et AciBYnd PEAFIENSRianbiis heH-i8Fadabranpl es of
such carriers or diluents include, but are not limted to, water, saline,

fi nger ' sthyleea-vipyigestatcadseralalelagin tid-shicoligragidsopelumess sucbias thedt URRON.

LI poSOMppatt™AascRtkafiis el E0GORI oA RR-fjil a0l bSpdftkerdh0 be used.

The use of such dia and agents
20  leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-

vinyl acetate and lactic acid-glycolic acid 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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pharmaceutically active substances is well known in the art. Except insofar
as any conventional nedia or agent is inconpatible with the activ ,
conmpound, use thereof in the conpositions is contenpl ated. Suppleﬁ%%#%?ﬂmﬁ
active cqppyndsi€an also be incorporated into the conposeCTanse2363% The
ant i bodi es di scl osed herein can al so be fornulated as i nmunol i posones.

Li posones contai ning the anti body are prepared by nethods known in the art,
such as 1dgwoteimsedn b&ndef $d €rden diugalor corifpomnds tNat hodubtettie CRH2-13Ubrbtei82: 3688
(1985); FMang’et at, .Proc. = Nat| Aﬁad. Sci . USA, ;7; {ng@31980 ..and U. S
Pat . Nos 2“UVHdE eyRBSsiones yvel 43 laseat disprdprs chpracterfzed Y MRS O FE¥Et i on ti e
are di scy:mdmsﬂbflm&"z-f’ﬁrpﬁﬁéin bbl?roéuc%ﬁ’» oPBRF298 [oteMIOf5 NG rdd4dd345
PCT/ US02/ 36316 Particul arly useful |iposones can be 3enerated by the

r ever se- [9hakesraat aghiyity comapared o (REE- 14 wHddypd pspgine dinpdditien.dhe awnpRF&lhg
phosphat i A0 | : I . ' j .

phos p?at iag%(g;tﬂ%aolrflo é%gﬁgbf%ééeggd '%%%gtga?ﬁé%?%% teéﬁié%(t% ?335%%'"? ﬁ?%ﬁ‘&ﬁ“l?tﬁ ters of
defi ned MIREE-H agiviy. FordxdmblepGRERHS astivity inhmdessBrelbat NIK @ate frokvth fab'
fragnments, of the 5 anék@ogy of the ﬁresent i nvention can be conjugated to
the |i podyffsentizionantibody produptiqn, ppd tymopgrogith. 5 gi o) Chem, 257: 286- 288

(1982) via a %‘sul fi de-jnterchange reaction,, A . chenotherapeutic agent (such
as Doxor ubi ci Mfi®fyepian frbar pertansio aowed @schts Wenpified &Y thesoesHiag ass8¥%:  Gabi zon et

al ., J. Naidri®BdherbRNE8 Lisek Miteos f63 HedPents ki Aésclid@B Hpra A Phar maceuti cal

conposition of the invention is fornulated to be conpatible with its 10

i ntended route of adm nistration. Exanples of routes of adm nistration

i ncl dfe par entSeiegring 455§ys i ntravenous, intradermal, subcutaneous, oral
(e.g., inhalation), transdermal (i.e., topical), transnucosal, and rectal
admi ni st r at i orfhe Syepionghavidgs aduashed (@lse fefermedig hegsin 954" sqreening assay"hfor ader mal |
or subcut; Leat i L 1 C nts: a sterile
G 1 et SoeRATe BORUNER Lol BEMEErbids B oM e FRORARET <.

pol yet hy |peptidoghipetitss smajl maleculesar ofisr gruggiythabendgb CRER- 181 protelireror dyvethet i ¢

sol vents;_..anf i bacteri.al agents suc enzyl al cohol hyl parabens;
ant i oxi daARPS Iaéotﬁ R lé]élbztg @’oe?%?tcona‘(’:‘ fd E&){ﬁ slg aPg ?I%"b?xé’ finag %"O(E%ﬁg‘l? %# %tﬁi?'ag ents

such 15as aefi¥iyy. eMediantioedlel ihdads icompagidd iddnffidy) in dukicieening abvaks descritedt at es,
citrates or phosphates, and agents for the adjustnent of tonicity such as

sodi um c€®it-de or dextrose. The pH can be adjusted with acids or bases,
such as hydrochloric acid or sodium hydroxi de. The parenteral 20 preparation

can be encl osdyoRgrmbadgpanbLhe igyantign REfvides gsspyfRE scErening candifate ofJs8 vi al s made

of gl asgoRbolldd Whidh bifd BN RBANEEGRY achiOIP BBIhE nRBdrantlibbi b OF 2 CRIFECt abl e
(Where water soluble) or dispersions

use include sterile aqueous solutions

and st er ilBeprptrindenpelypsptiderve biskagiaap prastivepestiongherpelr The test esfmpoueds dfdhe

i nj e(ibab liﬁveﬁm)ry{::in%sob%rjneg iuz?;RE 51?}’ Hlhe !’l:lﬂ{lel'l)lr.;lst z{p%}/o%%ﬁn é%grmumt(%ﬁ ﬁHaP)F"
methods known in the art, including: biological libraries; spatially addressable parallel solid
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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25 suitable carriers include physiol ogical saline, bacteriostatic water,
Crenmophor EL" (BASF, Parsippany, N. J.) or phosphate buffered salimgmrﬁhjg.
In all cases, the conposition nust be sterile and should be fluid to

ext ent WRAYOWAEY syringeability exists. It nust be stablfETHB6310he
conditions of manufacture and storage and nust be preserved against the
contamnating action of mcroorgani sns such as bacteria and fungi. The
carri efiEHies FEchasfEngab hacterial 3u algak grragts oae lpawnuimticoist Aidisanm be sargsneéxanpl e,

wat er, f. npl e, glycerol, propylene glycol, and liquid
pol yet r‘?@ﬁfhgﬁggg?‘y“@%@?&o&én l?ﬂeéﬁﬁi?ke), and suitable m xtures thereof. 97 0 5
MAY 2006 4 0] r. i di mai nt ai ned,
for ex arrp?/\S‘?Qé)%ya1 %%%%Lsﬁlg E(%grgé c%é@?’%%gfs%@%@%%legagf% #ntg fg'%li/dqﬁ %eebar?rtﬁi nt enance
of t he forequiple dn: TEWiitcd: el. Si998. Proctiiel dase Saf UdlA 90r 8909nEdnetk dby 19%e use of

surfactant Prevent i of, t action of mcrogrgani sps, can,be achieved by
var%ou 0% f‘{l-bé'?f‘ff i’éf‘gén%léﬂﬁzf %H@gf“‘%fﬁ‘efﬁ"z“: ?ﬁérfm ‘@’,"rkaa?@l@ens,

chl or olgb anal., 1998 e0RRhece BIC O30, CaRelBCH &, 1504, MREAS Themdd ADEndl k2. 1 n many
cases, it will be preferable to include isotonic agents, for exanple,

sugar s 20985 Greslle otbl 5994 utntgews Chamilvio Bd. Bl 53t W61 anddialiercilabr1938- 4 n t he
CONPOSiz}J ral ed absorption of the injectable conpositions can be
brough{‘}égggﬁﬁngg?f P‘?gbl uding in the conposition an agent which del ays

absorption, . | um S rate atédy. 10 Sterile
i njectable %%’?%ﬂe?)éﬁém& gtrllnc%erh%)rb% g‘l?sgg&g% %toﬁglgﬁ e&'gﬁ?‘%‘? nI’1tclaéda}(‘:ti ve conpound
(e.l0. , BiortiRhiudS1 pAR-¢11h, @ondeids(Citk21993. Mariidel364ky32-84), dindhipsgBodared anount in

an ap rjate_sol ith o r mbi nation of ingredients enunerated
‘above, qé%[?!‘}é‘&ﬁf SRS &ag@d%ﬂ’?]e?%ateg £ é‘P%ﬁ?or &gt y,

di sper $j.9QMateat 8,293, 803 pEAmkYS (CAEY: RO BYR ok M. AGdd ¥&. g9Agound into a
sterile vehicle that contains a basic dispersion nmediumand the 15 required

ot her il AQT-ER692 AT &n PhogmiScolbars Smibhel D90 SdienerRA: 336r390nBelins dO%F Seieeaei | o
powder s A0BECHERPARALIOBN, Hbe SUAL k1 50l BXLRRYEGERIdS) Gfe;, TBINOdS of

preparation are vacuum dryin n reeze-drying that yiel ué powder of the
actlbve Ji Mgk 8dil.322: Pl Oglbadned 8i.3. iPareat Noes233¢i@#9.) ngr edi ent from a previously
sterile-filtered solution thereof. Oral conpositions generally include an

i nert dil uehtomrembadieghbhhreassay isiaeell-bided psmain witch 2 Oelbwhich setedses el at i n

capsules or c ressed.j ablets. Far th urpose_of oral therapeutic
aam ni SEPRrmgoupd e e CBEZ13 oG or ol E R RES PO En WA SBIBF pi ent s and
used i gell hiefat®sBon@éted @it £teSt cdnfpdGRESd (B alsiRY D8 LR Iest E¥@poumAIPBIRH td ONs can
al so be prepared using a fluid carrier for use_as a nouthwash, wherein the
conpou ﬁ(f—pRFr?'lt% argigfdeiermined; dpe pedl, 5?%"?‘@5‘%‘?3& be 9f 'aﬁ'_amagw _%‘h%’g‘jo’é‘hd

exg/gct QLat &, %eté-ﬁ@rliﬁﬂl‘i@%ili@hﬁ&ﬂﬁ@&%hﬁ&ld&o 6RARAhE @E@zbiﬁgéown ggents,

and/or “25 adj uvant nuterials can be included as part of the conposition. The

t abl et e agrioniptishedafoserample, by cwpling therieht c¢rapdund witb amadieoinetapaorany of t he
Fol I owlpg | 91891 S7f fat 11§ BPRY AP oMpofndloThd BRF2-13 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 L3, 38, ¢, 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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nature: a binder such as mcrocrystalline cellulose, gumtragacanth or

gel atin; an excipient such as starch or |actose, a disintegrating igﬁent_
such as alginic acid, Prinmogel, or corn starch; a lubricant such as < MAY 2006
magnesi um stearate or Sterotes; a glidant such as coll oi daly§iddisaEs§i 0Xi de;
30 a sweet¥h! HE; éb nt such as sucrose or saccharin; or a flpg\}s[lorgl ng agent
such as peppermnt, nethyl salicylate, or or ange flavorl ng. 98 WO

113/ 04034 Y. 2006 PCT/ US02/ 36316 t ' ation,

t he corrpog‘u slsea‘pdé}1 dg §PEPRYY, FGRETTHNR o? a%' g"’f@{"g‘%%?&l“g&“m frn(lf)‘u'r;lngépr essured
cont ai ner with aottm'p‘nerrs @fowih|vﬂimmaétmmn&ngﬂ&wﬂ;nﬁjobﬁh@reﬁmﬁtdpaﬁﬁd, togntgract a gas
such as car System c.adm ni stratjon can al so be

g lgé?;)x:{ a nebulizer.
by trans midBadt rpém‘é‘ﬂé?fﬁﬂ}seﬁ%?@“m%f;he aﬁ‘ht‘)f effasigcomPOyd 1 r ansder mal
admi ni st rgsef anan BRd 8 RS qapﬁreern'c@ta%&emw@ éeacélso%omeﬁeef d@%ﬂi?@&@d are

used in t forrru ation. Such penetrants are genera y known in the art, and
i ncl ude, Iﬂdheéﬂmptfanpcfuod transnucosal adm nistration, detergents, bile
salts, and fusidic acid derivatives. Transnucosal adm ni strati on can be
accorrpl i shed t hr anogier embodireent,cih assag ad a cedlpbaagdsaseay comprisisg tontictisg alelt

transdernmal adm nistr ti n e acty 0 unds 10forrru|ated into

oi nt ment s *RIESESL MYR cgl%ﬂa" ‘iFéE‘rPgEgS@@ngﬁ% . frﬁﬁ%%lﬁa”yf‘ﬁtgegpfu "The
conpounds theasdf,adnIBe befn RERRANA et cbBoirdl 4% @bteFrhiRing Hetadilitpsf thete@t , W th
conventional suppository bases such as _cocoa butter and ot her glycerides) or

r et ent i oncCTBPRIPEL Merulatede. & Stﬂ@%l@tﬁ'féfr*?}“b}thﬂ’é Aetivatyied the (213 potdror ve
d d
conpoyads b@[%l&ﬂl REf Ghoffidning st I'ﬂllﬁfegmgﬂ?gt hela 1113!% et coxﬁﬁu‘élg ?or g\QHQ&H n

agai nst rapi m nation fromt contro ease
f or mul at i the,activigy chﬁR@? 13Tpt abmkzgv;alivmtnm@enmawm@tmbmmmﬂisye@f@t ens.

Bi odegr ad | e. r s | ene vinyl
acet at e, gxarrgé?ﬂ? (ﬁ] el Bfe n1ng eoa(r?’fllg ?:lg;e C?'Fggﬁd pm& {% 0 oﬁ%ﬂ t“ﬁ%'east ers, and
pol yl act i C:Rmuds tai\@t RIkBulE OAS meamafcai, aOfargsh mofedelb” ifs@rmmd:dalel wilswhichla be

appar ent t.hose ski |l '%ﬂq' n the art. The mat eri al @écan al so be 20 opt ai ned
commerci a %}: oPROIGIT Bindsar infpracts ihnatire, IR AAMPlra ? FAQlestlF op thesurtpcrof acell s or nal

suspepsi oQfichidrplesids Qﬁmngﬁﬁﬁ?a%uﬂéﬁxﬂ?én@‘l rﬁ&edu[ﬁcﬁy%@ﬁrﬁ@é biSa bddd sgrnpcl onal
antibodies to viral antigens) can also be used as pharnaceutically

accept abl solesuleiie the exagelelacmiicp.a m@lpeﬁease@lmaetwrtbl thedntemalaurfaesef 4gs8wn t o
those ski ], g-ga ;Jrn@ of Q%%%Eltasmﬁ ﬁ{ le% Van?RFf‘% qE36" :J?cﬁgc(Ele' dAn ba Ton CREBN3 No.

4,522, 811. ecl a ageous to formnulate oral or parenteral
conposi t i mokechle omlaﬂR;@ 13up10tezrf mpmlﬂpeptlcbaﬁdnwhvmdm (i srier exbodimenit,ch ORFZ-or mi ty

of dosage,,Dosage .unit.form as rein refer h cal |y discrete
i s out FhdRRETRIPRAF  ~aoBageet i anCranyer P penRrHalGRs
20  transduction of an extracellular signal (e.g. a signal generated by binding of a compound to a
membrane-bound CRF2-13 molecule) through the cell membrane and into the cell. The
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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treated; each unit containing a predeterm ned quantity of active conpound
calculated to produce the desired therapeutic effect in associ atbg i [ﬁ
the required (Phgrmaceutical carrier. 30 The specification for the

uni t f oWR8#03¢he i nvention are dictated by and direct! YEYUHEHKY 2006 WO
03/ 040345 PCT/ US02/ 36316 dependent on the unique characteristics of the
active conpound and the particular therapeutic effect to be achieved, and
t he | i reguddtoryslemepirpergvely finkaddo amuclaic agid epeodingiaflgtesiable makaceEve conpound
for theq,t rrgrq}e S Yo IRYA , el [ | es of the

i nvent ?%%fegag{?’ e fegér}eér%]g%ﬂqaﬁt%b@g%}%reesx aﬁié’ é&@é@‘%@l'q@h‘gﬁe t herapy vectors.
Gene t hidfamtiatier; bocedl prelifetadiodel i vered to a subject by, for exanple,

i ntravenous injection, local adm nistration (see, e.g., U S. Patent No.

5, 328, 470) @« ydvynothdr embodiaehd, an assjesiithoinvémtioris acell-free Ghey comprisihg , 1994.

Pr os. Natl .. Ac Sci . USA 91: ,30?4- 3057).. The pPar maceut i cal Er eparation
of the GEAHINE - BEFdn orhiplogicallyrrsive partigiereot wih 2 855t cRmRPdi ' an
accept %B@etgﬂnhhiﬁﬁﬁhe aBTlitF SNh& RENOIPBuR 18 Ib 1§ Bl TFER- TR pFdiein b Whi ch the 10
gene delivery vehicle i's inbedded. Alternatively, where the conplete gene

del i verbjologieallgractivepertina thereefu Faeingefibe teptrcompounddolie{ZRif2- Lt prageine. g. |

retrovir v : hcal i I ne or nore

ol 1 5 1Rape SAEH RN <t BT SRRUEIL R oxbbEPBURE: BorB0 et T O 151 D

a pr ot eheassdy mh@ﬁiaqaweTthém,ﬂ;]ﬁRp@ﬂ$ Meiﬂbhbiglogﬁ_bbp{mdtﬂg p;)'rttd;a{m:]dréifed {oy t?e f

screeni ng assays discl.osed here n be adnministered for . reatment o

5 o 1 e aBP R T RS D AR Gb B B UGSOGORE,. Pr | nci pl os
( 2y @i a d, [ i nd \

and congiadediditeOiith a lef\eBINpEShd] ShdUeRRAMiKhS Mithty &P (e sk Lo a well as

gui dance in the choice of conponents are provided, for exanple, in

Reni ngtistaract wighea CRFEMAE orotpia. whereinidgiermopingribg ability ofihe teskepmpopid fonso R

Gennar : h hor deCnininE st 80 . ; Absor pti on

Enhanccel'rlrtlgl‘r??tr:t »ﬁk%ggg%ggp? %@@?épﬁ#&dgs, Ellnﬁlﬁt?e;fg ?g gﬂh%h%&?orﬁngﬁ sa,ljg)Harwood

Ac ademi pref2@ntidllybirshe CRF2H3ngtoolngical Baactivd f8ton thexdofRe poingeredwdth®r ot ei n Dr ug

DeIiver% {vAdvance In Parenteral Sciences, Vol. 4), 1991, M Dekker, New

Yorllé. I'FOYAECER Geni ¢ protein is intracellular and whol e anti bodies are

used as inhibi tilorsfh internalizing anti baﬁgtjres are l;))r.eferred.. However ,

| i posomes c&hSHI WEHELTIROGHNGY 398y &2 HSTRATY SAPPIBE HREHRS body

fr agmertRFA-18 Broteih bbiolWbigsl-axilé patlyn theRBIRIM & edf RnipdeEH adde snal | est
i nhibitory _fraqment 25 that specifical |c£ﬂbl nds to the binding donain of the

target J5iERiging theabilits pethe &gt cqmpoupd terpedulate (sgs gimulpe AT iNMDIY 8IS abl e- r egi on
SequencREyilf of ik @@2-W?Yotciﬁgpﬁibﬁgicm@&}%?%iﬁ@ﬂw%ﬁdﬁ&bﬁﬂﬁﬂ dihat retain the
ability to’bind the target protein sequence. Such peptides éan be

sy r’0h e sibiligyiof thiresticompbuyndan diodnlatertbriactiaridy bf/CREZ: bivishmbeacconplished.faol ogy. See,
e.g., a e 993. Pr og. i C i US ; -7893. The

f or mul 21‘4? irlrg?ilg‘ﬁné/r&&ten éﬁa“rg = gbght g?,@ Sin ??‘013n§fr°§%f 'I?%ﬁndotﬁea%c |-\1/3ez%g‘f%pound as
necess atgleduly byt dne opehe trechsdadesciibidebbvaofor Baermining diedcebinding. In an

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 deterrined 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 CRE2-13
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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preferably those with conplenentary activities that do not adversely affect
each other. 100 WD 113/0403-45 0 5 MAY 2006 PCT/ US02/ 36316 Al ternatd' %/el ?(
or in addition, the conmposition can conprise an agent that enhances 2006
function, . for exanple, a cytotoxic agent, cytokin

chenot heriﬁ@?‘{@fagent or growth-inhibitory agent. Such Té%sd) l363]6
suitably present in conbination in anmounts that are effective for the

purpose 'H%t&fﬁﬂ Q%thyélﬁ f:i{eeckﬁﬂﬁﬁji &g’&ﬁo flar&'té@y Bﬁd%&%{]&B&{ﬁ&eh{% 5
m crocapsul es pr &red acervation technrques or by

I nterfaci adtivitpofg/ﬁEFi-zlattangal;mofulensulexarrpl e, hydroxynet hyl cel |l ul ose or

gel ati n-m crocapsul es and poly- (nethyl nethacrylate) m crocapsul es,
respectively, Tie celMficoiastals siithigind@ltion afeyanfeystiemuse bbboth eheassiubl, folmh poSones,

al bumi n m crospheres, mcr ogrrul si gns, pano-particle and nanocapsul es) or

in nmacr oeMgmengrne-bopndrioemof CRER-18] BRIy dn Hie caseed CF@ﬁeF ASSGY A OTHHNBI strati on
nust be shghhdnfbrant Hoind forh O 2-133&6E{H3h n5 86 dPMrablelth hﬁﬁiéjaﬂsotldiﬁl%%h sterile

filtration menbranes. Sustal ned-release preparations can be prepared
Sui t abl e eg@ahpllcbgmbﬁlembmnné@unct E@haaﬁ@Rﬁié@a:tranemomslammmdie sglatidviper meabl e

Tt ri coq Eranitty ot su RGN CoeB: 1S port QR A, BYH SR icoti,

i sk o et i 0yt
pol y(vi nyflearpid T?thylﬁm%%t{‘@ﬁ% £J08, Trpge X-1Ng, Thesitz3 910), copol yners of
L- gl ujgm &e&%%r o pBlY tlel&{c'kY}coi-etgé tﬂ%ﬁ&yl-ﬁ@ﬂ“ﬂﬁﬁfk@ﬂ@%mﬁ&ﬁ' cgﬁﬁt vi nyl

acet at e, ble T"actitc aci acli d copol ynmers such he LUPRON
DEPOT TM Qulfqnsexbﬁk@ommdmmé)r@me@mhmd bpropmautfomw -BAYRbE ¢ aci d

copol yner , an tyric acid. |
Wil e poly ngO%suc Bﬁé‘i %g*@%gm%}?}?%/h%g P%pl‘;’)ﬁei(:l '%fgg%tpgég%?%agl ycolic acid
enabl e rel eas | ecul es f d | s r.el ease
orote ns for smanvEme e Ridted o b dboy R et B Lo Rl an be
i ncl uded dadirable @ iirBucbilize epRCRID-13] prindisocits tafg@(gﬁélhﬁﬂe i fakilitaksdeparatianons f or

adm nj stra 25 _Screeni ng and Det ectiaon Met hods The |soI ated nucleic acid
mol eclit es%qonmlrée‘il FOBARCRP B (pams ot oge PPodiQiithg Rromsoas el gtBt ei n (e. g.

via a recouliifbite ﬁﬂﬁBﬁﬁﬁéd &Qhé’&@@f)rmhcﬂn@oﬁhqégt cS@bburldfio @‘R’P@ 13 BlofdY, or
applications), to detect ., in a biological sanple) or a

genetic | intsragtion af GRERI3 - prefeingeitfea taggstimplscuipipuhe presaReand @seceiofrt y, as
descri bed fif i mpBfild®Win e b AHHHh A tn afiy GeséelER tab o B rP:hiRd B FRactants.

Examples of such vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In

FJm

20  one embodiment, a fusion protein can be provided that adds a domain that allows one or both
of the proteins to be bound to a matrix. For example, GST-CRF2-13 fuasion proteins or GST-
target fusion proteiné 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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0 5 MAY 2006 PCT/ US02/3631G 13 proteins can be used to screen drugs or
conpounds that nmodulate the CRF2-13 protein activity or expressi mg@bl
as to treat disorders characterized by insufficient or excessive OQ; on
of CRF2MWGOpH98&i n or production of CRF2-13 protein fornBCTAB02H% e
decreased or aberrant activity conpared to CRF2-13 wild-type protein. In
addition, the anti-CRF2-13 5 anti bodies of the invention can be used to

det ect and i QUenteehmimyes fardmaobilising prasvies oromaTiansean aisrbe ugd e vity. For
exanpl e’scrgﬂ:n% ajs%y@%[' \é'lﬁ%nhcﬂ'ncdl% Ecim Iecglltﬂ rfile dﬂf“fﬂ \IIIJWOQJUQ Rt .
di fferentiation, “ant i body ctio t unor e I fnvention
further npéﬂcnlalcnls b¢ Dnmdmbtedaghmlg comt@atwn‘ mfdnbtbyanﬂhafe;sm@eangnﬂasdys

describ reln and use thereof for tre escri bed, supra. 10

Scr eeni ng gaﬁ’/rgte'l‘h%r tf"h\? ?He%esﬁ%%?ﬂg%“%f?ﬁ%?ﬁﬁ% %@#go referred to herein as
"sar eQNlh?&oﬂy‘b@@énﬁ[rﬁd%D usmgilea{mcfuys Well-KmAiH Ritih She drt 0.5, bfolinglhtad t,0r test

corrpounds or_agents ptides, peptidom netics, small nol ecul es or

ot her drifge)Chepugal %Bﬁekigﬁi 2= Qndllsmwb&t@ Hsthe Welkpefstaptaddineanted 96 yelr

i nhi bit (protein 15
N e T e B B e e e R S e e
assays dedeniehddt whishdomot lhtwrfomewértlmhhgnfrthe CRR2 13 rraeinitoits prget/i des assays

for screenl n di i,ch nd to dul ate the

activity (B‘? hcea“??@r‘?g fﬁge‘g%)d W?I!)Sr %ﬁgfplﬂ éﬂ&h Ofgg)kffﬁg’i(ﬁ%% [%ol ypeptide or

bi ol Wi Qadubiy tragiet e theavells 61 aﬁﬁbaageafuguolml tMeathodsFoPaekttlag Qich thgplRRes, nvent i on

can be qbtaj ned usi naﬁc ngaH he nunerqus approaches in conbi natori al
TPEoraRey

li brary " atiande these efet the GRdripamoltized campigics.dnclpdep arl es:
spati al |1Mnﬁﬁtﬁfe@§§ﬁb&f%oﬂ%‘e%& Nz nos.ﬁhﬂ)déhcs P&@ﬁ@e With 820 @ dihiearies;

synthetic |library methods requiring deconvol ution; the one ea

one- conpaerdle, s »mlhaqpnmhbdcedamﬁs@mﬂwndetb¢tbngan>cnmmaluoc4qam| ng affinity

chromat g L ectihen...The bio brary approach is limted to
FEERE p18 R ERD Ml D) Rlgy

pepti de approaches are applicable to

Seo 57y, LR B o R ey at%ﬁ”‘é‘é&%gﬁ% Yo cxirdt Ty I Beui o* as

used herr@atlibd wigreiefdll fs@oiedtel witlda Sandidaie @5mpound dnbatie eRp@ssion oTQIRFRM| ar wei ght
of Iesseléhan about 5 kD and nost pref ly | ess than about 4 kD. ASrraII

mol ecul d¢ BRNARE proteiy in thgGelf isideterpingd Thﬁgﬁ‘te  fSEPresies it abk !

pept i dorg: pRteif R, th&ﬁtre&‘ﬂbé/ 8 RS EdidHe chinPdudd iPEonalito ﬂfcg@JéISf eRprebdiGH gani ¢
nol ecul es. Libraries of chem cal and/or biological 102 Y 2006 WO

03/ 040345 CREY/18ISoBNIGT peotpinsia the absenep of Hezpandidiig apmpayadt f'éhf; %wétdeﬁe al gal
extrgct %omﬁzgu%d KRPWAN bl idelEriA & 2 MAuGAP LEREET S TRERA or protein expression

based upon this comparison. For example, when expression of CRF2-13 mRNA or protein

is greater (i.e., statistically signiﬁcantiy 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. Altematively, 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 CREF2-13 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, Cellf 72: 223-232: Madura, et al., 1993, J. Biol. Chem. 268:
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with any of the assays of the invention. Exanples of nethods for the
synthesis of nolecular libraries can be found in the art, for exaﬁglﬁ‘i n:
DeWtt, et al., 1993. Proc. Natl. Acad. Sci, U S. A 90: 6909; Erb, ’etMA 2006
1994 5 Ry ol - Acad. Sci. U S A 91: 11422; Zucker manRCTRISOEB6316 1994,
J. rent. 37: 2678; Cho, et al., 1993. Science 261: 1303; Carrell, et
al ., 1994. Angew. Cient. Int. Ed. Engl. 33: 2059; Carell, et al., 1994.

Angew. C 1'26% 12(1)521t, Baftél, ezEn919933szre2ﬁ)ﬁdues amCB’z@@Monvab&étuaér al., 19994. J. Med.
Client. 37: 33, lerarles 0 presented in solution (e.qg.,

TbUGht en Oioggore & 46556 Rl Bisac OBA/ ID3B0) Bstontisy other Hattens it gt 140591

Nat ur e 3ﬁﬂtera%{iwﬁﬁbmrh30{*bm(150919&mo gﬁo?éﬁs" oMAERFE. 1308 ") Arbnofafle Pacteria
(Ladner, U.S. Patent No. 5, pores (Ladner, . S. Pat ent

5, 233, 409$RFEIaﬂ%1§m1ﬂgf (Soeh CRFétIBabmghngQ@Zmnwgelso Nh@lbr to iciavolvedoh theUSA 89:

1865-1869) or on e, ( Scot Smi t.h enc 249 386-390; Devlin,
1990. ]%cﬂ)e‘%%aéa“‘?h‘%h 33‘613("2[8‘? 6%6&“?? Frovgps %Sr or "’f@g am QeP ISR, e

U. S. A 8TletichtSofGBSCRFEEE i pakhwal991. 15 J. bl . Bi oI. 222. 301-310; Ladner,
U S. Patent No. 5,233,409.). In one enbodinent, an assay is a cell-based

assay in whichrig t@@lh&bﬂm)@&nﬁsm@asa&leanodmhmwofbmwdaﬂs@ﬁmoﬁffa&ﬁﬂ 13
protein, or a bi olg&ecally active portion thereof, on the <cell surface is

cont act edVRiFh pongist p@mmb@ﬁwg@%a%mw@pwnss HBrieflysthe asspipdilizes t o bi nd
to a CRRgy, @%&Eﬁtlﬁhﬂ cgll?s'trﬁE 1 %de cJ@&u&%hé ger{c)foxat%@éHfﬂ)ﬁ%e tﬁi RSuQdq grmel i an

origin or a east termnin est corrpound to
bi nd tb td@n@ﬂﬁ@dmmBMbm@agldOanaﬁa:bmu ismmptfoorfamdapl 6ALb4). doupl i ng

the test gonmpound with radi oi sol.ope .or e tic |label such that binding
of the 1 5FSREh BB Aewins b8R ARy B BN tofiensEy Bt fiiScksethve port i on
t her eof caideatifieeprotein 18y Dyr 'dahge’t) igfysddne algahetratcodenpothadctivatian conpl ex.

For exanple, .test conpounds can be |abeled with t251 35S, 14C or 3H, either

25 di rectqw of th%lﬁ“é’l‘,‘t wapscriptign faceory Hdheibaist aprbthg cprext mrgteins argiablede count i ng
of radi oefjeaRt, oM vi9b, dming & CRE2L 12k ep@ﬁueﬁe%&d;m u@ﬁx@%@&dﬂ@%ﬁ acthvafibn

conpounds can be enzymatically-labéeled with, for exanpl e,” horseradi sh
per oxlﬁas@mmswlmmnwmh factgare bypughtiold dpsequoximity. fThis PMZWQHQ}NSI abel

det cct od o RLEHYAALAL @he FONYSES AR CLoA ORISR B FHASRI A © L0

pr oduct . s con Ing a cell which
expr ess e&e@lmmﬁﬁ&pbmoﬂwmngﬁlpﬁﬁn féﬂ'o?_ Egprpssidnedfthe reporeer gene can be

bi ol ogi cal | ctiv rtion there on the cell face th a

conmpound 3 ég‘gﬂﬂ? Cfgtaflﬁngtg? fngtio Eﬁ%ﬁcﬁ?gﬂ"&%@o’ ??B\r‘\fnteé?@'t"qud’"ghe assay
103 WO 03!s@&lﬂ>’3&bt£inﬁmel\é&¥m8@&§: thi?CRéddEDRE BRIR whiiohlilitefaciivith @RE2EEE . conpound,
and determning the ability of the test conpound to interact wth a CRF2-13

protepm, wher efy ifRhB6MTURhpRs fidvbllagemb idelBiéESy the AftRAkEAHoded | Nt er act

screening assays and uses thereof for treatments as described herein.
The invention will be further illustrated in the following non-limiting examples.

Example 1. A sequence variant of the disclosed CRI'2-13 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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with a CRF2-13 protein conprises determining the ability of the test
conpound to preferentially bind to CRF2-13 protein or a biol ogi cgﬂ% -active
portion thereof as conpared 5 to the known compound. |n another / At |
an assaWO 8/0ab3d&| | - based assay conprising contacting a cBfT/USEPHssing a
menbr ane- bound form of CRF2-13 protein, or a biologically-active portion
thereof, on the cell surface wth a test conpound and determ ning the
abi | i ty”“&FEWWﬁ%T*‘PE%&QME%W?ﬁWﬁHN%T&L?RS‘H&Y"&F‘&LP@é.IﬁiQP"'%‘FiVﬁ{HSéf"“e“RH}‘REVﬁ%Abi t) the
acti vi t GreefLCEINELORERDYNEF KORGITEE B S§ S PWY BSHYL DY LG §VEFAP PYLVAT eI BERLPFTYRGAPCE her eof .
ggthr Témpﬂ&K&E@FﬂﬁdAbﬁML@ﬁvﬂpb@ﬁ@ﬁnqﬁmﬁﬁ}wﬂ.@mﬁYﬁi&ﬁ@kﬁx@sxﬁrb&n@@ﬁﬁwidt yf of

- = ed, for
exampl e Wfa%%%F%ﬁ%@%@%ﬁ%ﬁ%@?ﬁ%ﬁ%ﬁ%F%ﬁ%gﬁ%‘ﬁ?%%%‘% to or
i nt et act W TR H T CRES S s A G R B S E 1B Y F ERE SR e P& R RSCRPR Yt
nol ecul BSEGFRWES SRRFEETVRE SWPRAG S HFHLS EKCRCOABRFBHOBS TP BERSKASAFILACISERNLS PWitTer act s 1 n
nat ur e, wdrarreexanpPEEvseoTIDF@GYS e reAk B rabd e s nabr@r e Bl dr Tk 64 expr esses

a CRF2-i3yhnteracting protein, a nolecule on the surface of a second cell, a
nol ecule in the extracellular mlieu, a nolecule associated with the
internal surface of a cell nenbrane or a cytoplasmc nolecule. A CRF2-13

target nol ecule can be a non-CRF2-13 nolecule or a CRF2-13 protein or

pol ié)epti de of the invention In one enbodiment, a CRF2- 13 target nolecule
is cofpunpel. Afsequeice Matiantof sleedisdoseh CRIZALIpoly peptide aming acid es 20

transdugt | ; Jhacel lular signal (e.g. a signal generated by binding
of a coge gﬁﬁﬁ@%ég)%r%%gr ane- bound CRF2-13 nol ecul e) through the cell

menbrane and into the cell. The target, for exanple, can be a second
i nt er cel | ul a pgympéinsegherce ddiriogbpbya dninaadid véquynazrfram the amineianidt hat

facilitates t i-ation of . i gnal i ng .nol ecul es with CRF2-13 .
et er m REe AR T R s S B R bR MR e Mo eitoe  act. w th
CRF2- 13shob irt bul@}€dnt. "Bl [Oeitetat foviidNE394E eRPplyips et sbyueatesholvn il SEQED hods

descri beg above for determning direct binding. In one enbodi nent,

det & mi NP feRcehyvith oy isgleugtaein RO NOpy ot ein to bind to or interact with
a CRF2-13 target nolecule can be acconplished by determ ning the activity

of the target nolecule. For exanple, the activity of the target nol ecul e can
be determ ned by detecting induction of a cellular second nmessenger of the

target (] ' I . ' , tecting
ot o yt iAopEnob il BESab AL ey Sl LA A MER O b okspitinbypatd] O
det ect i A EHHEM BRI KGRVEL VP R E P B ES Ry e RE-FEC RIS P Y SIL AT ER TERIWSLYRBPEC esponsi ve
104 WO S3LOU@BNEWREBRGNINLF PUEPEGOHINCTT IUBOBESB R S 6RTIeUrH VRKOFKF SKHTErMEBYPE3per at i vel y
i nked waravupbgliet Orrattdl IROS A NG rHRE 6F RALEVABF KRR PefNELFLCRIKBICIR er ase) ,
or det -eM?Mﬁﬁ@&éﬁhﬁﬁ[qﬁxﬁéﬂ%ﬁﬁ?&DTéD%&SE%%IP&LGEE&&AP&HE\AEH\HDEGRP%I!XPl ar
differentiation, Or ce rol 1 feration.
PSEGSSAWDSSDRSWASTVDSS RAGSSGYLAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLOTLTFCWESSPEEEEEARESETIEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ
ID NO:5)

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
D NO:2 is replaced with a threonine in SEQ ID NO:6.
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In yet anot her enbodi ment, an assay of the invention is a cell-free assay
conprising 5 contacting a CRF2-13 protein or biologically-active pq)gtNl ?rg
thereof with a test conmpound and determning the ability of the tes AY 2006
conmpound 0 the CRF2-13 protein or biologically-a [on

t her eof . %% ?"ngﬁaf the test conpound to the CRF2-13 prot e?@@g%ﬂ%ﬁk
determ ned either directly or indirectly as described above. In one such
enbodi ment, the assay conprises contacting the CRF2-13 protein or

bi ol ogi cal |l y-active portion thereof 10 with a known conpound whi ch bi nds

CRF2- 13 tﬁcE%&@g%&i&%a@%ﬁ%@%qﬁ?&&% %&E@poﬁéﬁﬁy&ﬁ&%&%,&& a test

conpound, termAfin e test oun interact with
a CRF2- 1§T6Fb‘r‘§?’fﬁcm%ﬁ‘éﬁ' WG&&%’FH%%F ‘f’%”é’bﬁﬁi"‘r’?’?"&‘r {TREEHEFAESBBuUNd to

i nt er act NAPLDLKYECRMKESSNPTIFPUT RGO PTLOS R4S EHECLEART TYTHEY PRIMEKFSPTCFLLEVEEA t he
test conpeuRdvieLL el enestmatiinidrtehiiOr D entarRirrdi SRbOgNEaLE Yor@ETH Ve

por tion tQ&E‘?Pimﬁﬁm%%ﬂ&%ﬁﬂmﬁ%ﬁ{zﬂ&mé&v%%ﬁ%E‘B.fb‘éﬂ&p@h RhidsbAphS e

enbodi nent, an rising con actin

or ot i 1 oF B O B RS AT PR S B P R Y ROP BOR i R S PSRRI and

det er m ni WL EPRPNADIGCE PYALOT LI AEE IS BREERFFRPOFREPACO WRFG U RIEBRARELGIMAR (AR at e or

i nhibit) ttheo:s\ctivity of the CRF2-13 protein or biologically-active portion
thereof. Determining the 20 ability of the test conpound to nodul ate the
acti v'{dy of CRF2-13 can be acconplished, for exanple, by determning the
ability of the CRF2-13 protein to bind to a CRF2-13 target nolecule by one
of the nmethods descri bed above for determning direct binding. In an

al t er nat i ¥zampleotli Awedquendevayiarnit of tllgdishbsubCRFB-quiol}tphpndemmmamﬂound to

nodul ate the act f,.CRF2-13 protein can be acconplished by determ ning
the abi | ife§ugice t‘%ﬁ%@gl%’ protein 25 further nodul ate a CRF2-13 target

nol ecul e. For exanpl e, the catalytic/enzymatic activity of the target

nol ecul e on anA aplypepide atqaesachiiffering &y onenarhino deidacqienadian tidandid doétl above.

CRe- 13 e Al POgP ARG itshory o S NGh7: Bl kBl o e R

conpoind siBiwelin BblaciamCBE.?arga&ne Rt ;SHsﬁbﬂ 6% th che bg%?ﬂ)tﬂﬁ Séjiefie’sho\ein SE&TﬁﬁCt ing

the assay mxture with a test conpound, and termning the ability of
the test Iﬁ@r%éu‘ﬂdaqeé“i"ihtﬂéysa@m\ﬁmd\l@iﬁ 13 protein, wherein deternining

the ability of the test conpound to interact with a CRF2-13 protein
conprises 105 0 5 MAY 2006 WO 03/ 040345 PCT/ USQ2/ 36316 determ ning the
ability of the CRF2-13 protein to preferentially bind to or nodul ate the

activity n@fepQRMGBE&:C%@QA@&Q@@LAﬁﬁdN@ﬁMb@FSWl@Wﬁﬂkbﬂﬁd{ﬁ@Yﬁé&@é@Tﬁfﬂwﬁﬁ@E&ﬁVent ion

Crr2 g Rrr g AR Bt A B e co AR GigRgRed oM O
nenbr'-&e ‘ESBHH‘“FB?W‘FAWPYQPHSP%’PéTIr?PA%ScEHﬁﬁgg ey ‘fPF‘é%‘fFéK‘ETGF’tHEWFF’te a

sol ubi | i AWA§LVLPSLLILLLYIAAGGVIWKTLMGNPWFQRAKMPRALDF SGHTHPVATFQPSRPESVNDLFLCPQKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLEGOEHOAPGHSEAGGVDSGRPRAPLY |
PSEGSSAWDSSDRSWASTVDS SWDRAGSSGYLAEKGPGOGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVEGGPPVSLQTLTFCWESSPEEEEEARESETEDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ

25 1Ip 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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agent such that the nenbrane-bound formof CRF2-13 protein is maintained in
solution. Exanples of such solubilizing agents-include non-ioni cgcsqqﬂrﬁé%nt S
such as n-octyl gl ucosi de, n-dodecyl gl ucosi de, n-dodecyllgellﬁﬁﬁiu?,g,ﬁ
oct anoyVONBREBHY | gl ucani de,  decanoyl - N- et hyl gl ucani de, YT BALT) X- 100,
Triton(r) X-114, Thesit(r), 10 Isotridecypoly(ethylene glycol ether),,,
N- dodecyl - - N, N- di net hyl - 3- annnoni o-1 -propane sulfonate,

3- (3-chol am dopropyl ) di nmethyl amm ni ol -1 -propane sul fonate (CHAPS), or

3-(3-chal.am r | ) di hy|l i niol.-2-hydr oxy-| - e

(o ipsg SRR SR N B A A S P LOBE TR IST | 1

i nvent i GRELCE M KPR NEFESRREABI RS S WY B RS BP Y LE B EEFR PR REFTQRRITRS AR THRIEE I n or its
tar get vmbBEVEGFREdAETITLF P AP BeERe@EAT.atArs BHHCLSArTt yrranpd vekest pfaranELrEaOND| exed
forms QfwapiepsirIbotaicvihie RERLRIMRwe @ oM RRTHB s BESAMIRGRbReAWE OMat i on

of the I of nd to CRE2- t i.nteraction
of Cre2 Rt ltthbea e e SR R ST et els Rl Bbog Shaordy O BE
candi datSECTSHPBIRREASE B SHRRAG B Y At NCE FRAACPRFHARS PR RS S B SCELEL BENES TY6 1T

cont ai NMGTYPAEREL UPEARAVAY RS IFCWERSHTPE B RS EI SORTRC HES S S10S TEDRGRIULDEMAR C (SBRI t er

pl at es,td &ty t ubes, and mcro-centrifuge tubes. In 20 one enbodi ment, a
fusion protein can be provided that adds a domain that allows one or both

of {ge proteins to be bound to a matrix. For exanple, GST-CRF2-13 fusion
proteins or GST- target fusion proteins can be adsorbed onto gl utathione
sepharose beads (Sigma Chemcal, St. Louis, M) or glutathigne derivatized
i or ot | PEm ?&éé,eq Sse variantof s %FP@F%&WHP‘%WPE‘&%%“@S%M or the test
conpoungdgadide BEGTD NO2) non- adsorbed target protein or CRF2-13 25 protein,
and the mxture Is incug)at ed under conditions conducive to conplex formation
(e.g., at physiological conditions for salt and pH). Follow ng incubation,

t he beads or? PRIERSPHfle wauense differipeby aneaming geit saguense famgheaming a¢ibound
compon h6-b I 4 " ‘ f , x det erm ned
i ther rkact (USTHIO N3 R A0 IPNORE TRARRA arhiAER s AR €

Al t Er nashbwe inhold-fient.c Arp [ ghueminedjat pesititinddda iheet polyy pEptalnstduenaeshowixjn and t he

| evel ~2: 13 .prqtejn bindi ng.o i.vity determ ned using standard

t echni 8%%@9) %@gg%eﬂ%egﬂ%ﬂgswag"‘%ﬂwggé% léf(]';g./ US02/ 36316 Ot her techni ques
for imobilizing proteins on matrices can also be used in the screening
assays of the invention. For exanple, either the CRF2-13 protein or its
target nolecule can be imuobilized utilizing conjugation of biotin and

st r ept aNAGEHERVCPBILGLELQM}PGRPEUAP PORITRLSLEF Hvd '@ R LGYPOD AN Y§ei Y OAEHTERRNREYERSAN be

pr lepa[( ecﬁbxi:mmu&jr_@kﬁw[w&sﬁm&%ﬂs}tdémysﬁumsﬁirﬁﬁad@wuﬁrmmbmmmsl

we | I al s,

Rock¥ or STy o m et pl B ingo B B B e R 406 vl
pl at es [P R TAATGY TR R AR T L e B S BT TS SR LLVE "R P “ORF2- 13

pr ot ei rEVBPTRRYRARMI OO TRWKKDLAEDEEEEDEEDTEDGVSFQPY IEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAWDSSDRSWASTVDS SWDRAGSSGYLAEKGPGQGPGGDGHQES L PPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLOTLTFCWESSPEEEEEARESEI EDSDAGSWGAESTQRTEDRGRTLGHYMAR (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 [D
NO:2 is replaced with an lysine in SEQ ID NO:10.

1il



nmol ecul es, but which do not interfere with binding of the CRF2-13 protein to
its target nolecule, can be derivatized to the wells of the plate, _and
unbound target or CRF2-13 10 protein trapped in the wells by anti bBéWM 2006
conj ugat i ano oMetohads for detecting such conpl exes, in addirdovs®kgsilbose
descri bed above for the GST-imobilized conpl exes, include immunodetection
of conpl exes using antibodies reactive wwth the CRF2-13 protein or target

mol ecul e, MFEREIPL LIS LA RRRLA P RONEH L QN &Y 5L R BELGNBORY TV AT SE ERRRWHE EFCA
enzynat i CCRELLOAMMYLKK@SSNE FIdketivab ddr s bias GRER £ A5y e pa ot eviToeRE TL.8getourdt ecul e.
18 | N anoihbReiaE N iadt8b Rlot0fenIRAc I nPE Ak SRy SURK BRSL OB o8 ©

identified in _a t hod wherein IS _contact

conpound MR CTRE B Loa O Sive s B Spail A A PR pUL R o
determ ne VR PTRRYRP BRI TR KK RS PREFEPRFR TBFCVEFYT Y IR BP SHIPQRHOACH PRAGCERSERPRAFLYie
presence e$EGsEMIDE sRWASIvVES SDRIIBEEKLAERCEGOREEDeKh ES OPHPRPSKDE I EEDSEDRXYHWRS S| 0N

of CRF2- 13c# BNt rdep O Rlofr irBwEsEfr2 BB ARE Sy ipkpA AR AP G T ATRRN N zo The
candi dat e 2Q,,C ound can then be identified as a nodul ator of CRF2-13 nRNA
or proteiin expression based upon this conparison. For exanple, when
expression of CRF2-13 nRNA or protein is greater (i.e., statistically
significantly greater) in the presence of the candi date conpound than in
its absence, the candidate conpound is identified as a stinulator of CRF2-13

MRNA {®r j ' [ F2- 13 nmRNA
or pr g?ei %&?@ﬂe&?‘%ﬁ?@dﬁg{ﬂ%ﬁ @ﬁ?@kgyghﬁﬂﬁﬁwée@ﬁ a?ﬁn?tﬁe@gr esence of
t he candi sEmencedSPQUIINOR2IN in its absence, the candidate conpound is
identified as an inhibitor of CRF2-13 nRNA or protein expression. The |evel
of CRF2-13 nR X LY0 o ed by
met hods descr :\%\gg{yﬁgén%%%ﬁe%c z@f‘% %ﬂh@%éﬁnﬁﬁfﬁe&pﬁ%ﬁo giﬁ;ﬁ% r%@

anot her asqqaeﬂceofSEQdDimeﬁﬁshown :d&‘mmm 13 whmmanSammadaesmanbeas "bai t
30 protei t wo- hybrj d assa thre iid assa see u. S
pat ont . Nosheynin sl Ton X ylinggposigpn 112 n hgeiybeatine sssenchsvh SERRL o o
al., 1993Nn0) ls&@iwdq;g%l&ﬁﬁcmlﬁEQ‘ippﬂj%/1Q40345 0 5 MAY 2006 PCT/ US02/ 36316
12046- 12054; Bartel, et al., 1993. Biotechniques 14: 920-924; |wabuehi, et
al ., 1993. Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other
proteins that bind to or interact with CRF2-13 ("CRF2 13 bi ndi ng protei ns"
or "CRF2-13 - b‘%g% and nodul ate CRF2-13 activit 13 - bindi

prot ei ns HEE LW%@WG{‘W@%PQFYR}B’?WWPH%L%P ?Prvaﬁ%@é?ﬁ%’ﬁwf‘%‘ﬁ&ﬁ% s by

t he CRF2- SBEDECAMMEFRKORBYNKF RIRVREVAPHKS PWLEREY LDE BP RVE PARFT WIS DT REGHFANAPEQRPRE s Of

t he CRF2- dgeipat fivaswkedxtwevienbiivd 1sshatauusLdasetrovert fiersepawbeverat ur e of
noSt 54 anﬁv&%ﬂ?ﬁﬂsﬁﬂn %Hﬁ%&vxmﬂﬁb%ﬁﬁ’ﬁ&b%n@gekﬁﬁpﬁﬁ@&P%TJ@L@%MT@nd

activatio onmal t he utilizes
PTPRVRAPATQQTRWKKD%&EDEEEEDEEDTE GVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLV
PSEGSSAWDSSDRSWASTVDS SWDRAGSSGY LAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLOTLTFCWESS PEEEEEARESEIEDSDAGSWGAESTQRTEDRGRTLGHYMAR  (SEQ

ID NO:11)

LExample 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.
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two different DNA constructs. In one construct, the gene that codes for

CRF2-13 is fused to 10 a gene encoding the DNA bi ndi ng domai n OB\& E‘m

transcription factor (e.g., GAL-4). In the other construct, % Q:e

froma M®OPEMN4ST DNA sequences, that encodes an uni den!’?ﬂ%@lﬂ{f’ﬁéﬁ ein

("prey" or "sanple") is fused to a gene that codes for the activation

domain of the known transcription factor. If the "bait" and the "prey"

proteins are able to interact, in vivo, formng a CRF2-13 -dependenht

conpl ex, the DNA-bi ndi ng and actl vati on 15 donmains of the transcription

factor ‘H‘IGEEWFBH%PL‘?%f%PEWEWPWﬁ?WTWWFgNPSPW%FﬂYWS%E‘IRF%?WVEECA

t r ans crimEELMIMEILKANAIFKERRTYERSEK(P@VESEFLLaCFEYErh har viznTeprsaiiyolarmaked to a

tE)r( ansc rmhbmamwk@&@mw\mmdpegmémgm&smzm@vﬁmﬁﬁ%&@iﬂna‘wﬁact or.
press n 0

contar AR festti L RA Bl Bl Al Bac SRRSO e o

obtain ¢ T%WQM%WEWSH@GYW@PH%%WLHQWQPWSFF&‘%P%EW%A%W h

CRF2- 132sERESAVNESDRANASIVISGWDRAGS SAYRREKD REAGRGESHDES LR DRRF K EFE RS PRIIEASWAT ed by t he

af or enegirt. oR@HLY B F BRI TAHF WSS S e DREAESETE 55 TABSWR B ToR B pREEBALIARAL fsraS

descri b&pNg:elrzgi n. The invention will be further illustrated in the follow ng

non-limting exanples. Exanple 1. A sequence variant of the disclosed

CRFI?O‘ 13 pol ypeptide .am no acid sequence (SEQ ID NO 2) 25 A pol ypepti de

sequence differing by one am no acid sequence fromthe am no acid sequence

of SEQID NO2 is shown in SEQ ID NO 4. The variant am no acid sequence is

shown i Exdmple 10.0Atsequencevariaat af the disictosethCBE2+13 polypeptide/peipp iadd sequence

shown ipn SEQ | is.replaced with an alanine in SEQ I D NO 4. 108 WO
03/ 0- sodauts GRQYNGS L2F, 05, Shats
'MAGPERWGPL L L CLLQAAPGRPRLAPPQNATLL SQNFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA

GTKEL L CSMVICLAK B@Dibephidé-$<QravE MWML BRd beig\éried\ RIS thit ArQinEREIHSANATYQLPPC
MPPLDLKYEVAF ﬁg_ SART| YTFSVPKYSKFSKPTCFLLEVPEA

NWAFL VL% ¢ GPERPRSINDP FLCPQKEL TR

S 15 shown in bold-font. A valine at position 129 in the polypeptide sequence shown in SEQ ID
GVRPTPRVRAPAT QUTRWKKDL AEDEEEEDEEDTEDGVSFQPY! EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVPSSpresiaset-wik aerpesisar Sk EGDGHQESL PPPEFSKDSGFL EEL PEDNL SSWAT
WGTLPPEPNL VPGGPPVSL QT L TFCVWESSPEEEEEARESEI EDSDAGSWEAESTQRTEDRGRTLGHYMAR( SEQ

I D NO 4) 10 Exanple 2. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypeptide sequence

di f f er i \ogrlywcens.caninosreeibre@usditesiLen dchenrapritevatigerrendizenga of SEQ | D

NG 2 i SereRovMRudid} xRk vl kNI s PERRs VAL AR b AR p AC L S ARBHMERCErvh e pe
20  MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSARTIYTFSYPKYSKFSKPTCFLLEVPEA
NWAFLVLPSLLILLLV IAAGGY IWKTLMGN BWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLC POKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPY IEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYLAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLYPGGEPVSLQTLTFCWESS PEEEEEARESET EDSDAGSWGAESTQRTEDRGRTLGHYMAR (SEQ

25  ID MD:13)

Example 11. 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

30  sequence of SEQ ID NO:2 is shown in SEQ ID NO:14. The variant amino acid sequence is
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shown in bold-font. A leucine at position 39 in the pol ypepti de sequence
shown in SEQID 15 NO 2 is replaced with an isoleucine in SEQ I D NO 5.
MAGPERWGPL LL CLL QAAPGRPRLAPPONVTLLSQNFSVYI TW.PGL GI\IPQDVTYFVAYQSSPTRRRV\Rggﬁﬁgg006
GTKEL L CSM\:h K63 YANKFKCGRVRTVSPSSKSPWESEYL DYL FEVEPAPPVLVL T%Etfgﬁ
MPPLDLKYEVAFVWKEGAGNKTLFPVTPHGQPVQ TLQPAASEHHCLSARTI YTFSVPK

20

NWAFLVL P3hdsd b lnb B ARSHEVA WL drdM éﬁ %ﬁ;&%@?&é&l&@%&%@bﬁ CPQKELTR
GVRPTPRVRAPAT RWKKDLAEDEEEEDE DTEDGVSFQDYI L GREHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAVEB SRS\ PIAOSEWIRNGE SEYEINE K EDEP SISHOHOESL PPPEF SKDSGFL EEL PEDNL SSWAT
WGTLPPEPNLVPGGPPVSLQTL TFCVWESSPEEEEEARESEI EDSDAGSWEAESTOQRTEDRGRTLGHYMAR ( SEQ
I D NO5) 25 Exanple 3. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypepti de sequence

di fferi ngnBYerRBs AR NAARGRLASS EEQN%E%&%L@MQB%&%%%SS%H%@E&I SEQ I D
NO 2 i.s shown shown i n

bol d- font" %ﬁci‘?ﬁﬁgﬁi“?ﬁ%‘“&‘f‘“"&ﬁ%SSB?FVWQS*?YHD‘PFF@VB%IP%}‘B%?&&EI?@Hﬁ'@‘ﬁ&%" “Shown in
SEQ | D MNOPPRLKRSEVAEHKEBEH T TV PECATHR EGQP NS ERC ISERT INTF SNOK GKFIFICOLIEVRARY 2006
WO (13/ 0MBMLPWIUWAB@%WTBMMWFQWPRALDFSGHTHpVATFQPSRPEsVNDLFLCPQKELTR

GTRELLC b K‘}z@%@ Ee e ﬁg N E%ﬁg;&éf e SeTvoLPPC
I\/PPLDLKY %&é&ﬁf&%’% kﬁé? ﬁ%%?wk%gr ' L LEVPEA
NVAFLOL PIETIREENAVRRERRYE VR T IR R AP EF RN PR E DR GRHTAP VR EPSRPEEAEN_ FERSPQKEL TR
GVRPTPRVRARKT:QQT RWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVDSSDRSWASTVDSSWDRAGSSGYL AEKGPGQGPGGDGHQESL PPPEFSKDSGFLEELPEDNLS  SWAT
WGTLPPEPNLVPGGPPVSL QT L TFCWESSPEEEEEARESEI EDSDAGSWEAESTQRTEDRGRTLGHI MAR ( SEQ
I D NO 5) Exanple 4. A sequence variant of the disclosed CRF2-13 pol ypepti de

am no aci n ng by one |
am no aci[%‘ qugc‘iei%ﬁ'gﬁ‘%*?%aﬁpoﬁ%hegéi&g‘lsx‘gggyeznceps %Légﬂ%e%%y |g s%ovvn in
SEQ | D NGequent& SEQMDAND:2am no aci d sequence is 15 shown in bold-font. An

argi ni ne at position'65 in the pol ypepti de sequence shown in SEQID NO2 is
r epl qged wth 2

% EvPEA

ol peplaSe sequencgdiﬂ%nrl}loby one amino acid sequence from the amino acid
sequence of SEQ ID NO:2 is shown in SEQ ID NO:15. The variant amino acid sequence is
shown in bold-font. A leucine at position 154 in the polypeptide sequence shown in SEQ ID
NO:2 is replaced with an alanine in SEQ ID NO:15.

20 MAGPERWGPLLLCLLQAAPGRPRLAPPONVTLLSQNFSVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKKODLYNKFKGRVRTY SPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
MPPADLKYEVAFWKEGAGNKTLF PVTPHGQPVQITLOPAASEHHCLSARTIYTFSVPKY SKFSKPTCFLLEVPEA
NWAFLVLPSLLILLLVIAAGGYIWKTLMGNPWFQRAKMPRALDF SGHTHPVATFQPSRPESVNDLFLCPOKELTR
GVRPTPRVRAPATQUTRWKKDLAEDEEEEDEEDTEDGVSFQPY I EPPSFLGOEHQAPGHSEAGGVDSGRPRAPLY

25  PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYLARKGRGOGCPGGDGHOESLPPPEFSKDSGFLEELPEDNLSSWAT
WOTLPPEPNLVPGGPPVSLOTLTFCWESSPEEREEARESEIEDSDAGSWGAESTORTEDRGRTLGHYMAR  {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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MAGPERWGPL L L CLL QAAPGRPRLAPPONVTLLSONFSVYLTW.PGLGNPQDVTYFVAYQSS PTKRRWREVEECA
GTKEL L CSMMCL KKQDL YNKFKGRVRTVSPSSKSPW/ESEYLDYLFEVEPAPPVLVLTQTEEI L SAWW 'fdﬁ§

20 3 :

MPPL DL KYE\RBWREGAGNKTL FPVTPHGOPVQ TLQPAASEHHCL SARTI YTFSVPRYSRESIBY CFLLEVPEA
NWAFLVLPSLLI LLLVI AAGGVI VKT L MENPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPQKEL TR
WWTPWMPW@EEDTEW% PGHSEAGCGVDSGRPRAPLV
PSEGSSAWDSS KOS EEL PEDNL SSWAT
WGTL PPE@M@\{EKW@HWDTF@M&&PEF%HRESEI DN ASTMECARMOERIRREHIIEE SHYMAR ( SEQ
25 I D NO 7) . Exanmp sequence_ variant of the disclosed CRE2-13

pol ype p“'thUB ”h'?ﬁl‘iiréo%cﬁdysl@eﬁﬁ getiden {Bpntherpohipentide Acqsnsrop de5E@dlence

differi eEENON mthe anmno acid sequence of SEQ ID
NO: 2 |sﬁg}3§%@9§e@mw& ﬁ%gﬂ\g%ﬁ_?_g;e var(lf)a(r?t am no acid sequence is 30 shown in
bold-font. A lysine at position 78 in the pol ypeptide sequence shown in SEQ
ID "NO 2 is replaced with an arginine in SEQ ID NO B. 110 WO 03/040345 0 5
MAY 2006 PCT/ US02/ 36316

MAGPERWACE FAYCE 1 L OBRIRERPRE AP FERNTLL SINE SR AL PG RERIPORR Y EVRRRGSP TRRRWREVEECA
GT REL L G IICKM QDK ¥ R ERYRRY BFSS K SRNESEN DY IR YERAR FMEY L IREN oL SANAT YQL PPC
VPPL DL KBV AR R GARMS E Y FRHRRVE: Tl ARAR SRS S AR YRSV RIS SKR SKRTCFL LEVPEA

S

NWAFL VI PEE F 1 P S A A R R B SR AR PRAT 15R B R i AT PSR B ESRABE L CPQKEL TR
%PWM@WWWMPW&W@@W@P%&V

DESHIQESLFR RS SEDSSRNT BEIAEDNL SSWAT

WGTL PPMLWMM@EM@ME@&B@%&WM l&YMAR ( SEQ

| D NG 8), 59 iExampl e 6. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A polypeptide sequence

differing by one am no acid sequence fromthe am no acid sequence of SEQ ID

NO 2 is shovvn in SEQ I D NO 9. The variant am no acid sequence is 15 shown in

bol d-font . Q (glutam ne?) at position 90 in the pol ypeptide sequence shown

in 15SE@XHDIMIOI‘B ﬁ@qmptta@éﬂnﬁot theadisclospd CRFR2rIS Hiolypepiile Buivg agid

MAGPE APPQNVTLLSQNFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GT KEL %M@&VWVSPSSKSPV\WESEYL DYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC

IVPPL DL KYEVARVEGEP@NHET seRRT P HIBIRFIE b T bigRaiiBe kitiCEQOEIEE YORSYPKIVBIGREIIPTCFL L EVPEA
sequence of SEQ ID NO:2 is shown in SEQ ID NO:17. The variant amino acid sequence is
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.

MAGPERWGPLLLCLLOAAPGRPRLAFPPONVTLLSQNFSVYLTWLPGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
MPPLDLKYEVAFWKEGAGNKTLFPLTPHGQPVQITLQPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA

25 NWAFLVLPSLLILLLVIAAGGY IWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLCPQKELTR
GVRPTPRVRAPATQOQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGOEHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYLAEKGPGQOGPGGDGHOESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLQTLTFCWESSPEEEEEARESET EDSDAGSWGAESTQRTEDRGRTLGHYMAR  (SEQ
ID NO:17)

30
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NWAFLVLPSLLI LLLVI AAGGVI VKT L MENPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPQKEL TR

GVRPTPRVRAPAT QQTRWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVYDSGRPRAPLYV

PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYL AEKGPGQGPGGDGHQESL PPPEFSKDSGFL EEL PEDNL BHVST6
WGTLPPEPNL V| PVSL QTL TFCWESSPEEEEEARESEI EDSDAGSWGAESTOQRTE ) ’R ( SEQ

25 1D NONg‘ﬁ(F@Hﬁ’e 7. A sequence variant of the discl osed%@%

pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypeptide sequence

di fferi NgERYmPRAS2K fQuétck & am&ﬁ@ﬁ@d% 1N 1R 218 e avBHy/SGEe_Of SEQ 1D
NO 2 is shomﬂgi n SEQ Iel[l) NO. %0. The va’r€ant am no g@?ggﬂseauencegﬁs 30 shown

i n bol d- f saquencs (SEQIMNO:2t position 99 in the pol ypepti de sequence shown in
SEQID NO 2 is replaced with an lysine in SEQ ID NO 10. 111 WO 03/1140311

50 5 MAY 2006 .y N .
MAGDERV\GDLLLCL‘tﬁ&iﬁg‘%ﬁ@%@g@%ﬁ‘é@%ﬁwﬁ&f’é@&%ﬁ&%ﬁfhﬁwm&m
GTKEL L CSMeg @Dt YRR GIOVR T ABBSSHEFRYEDR: DY L TR AZRARP i 16 Bt SANATYQL PPC
MPPL DLKYEVAFVKE TLEPVTPHGOPVQ. |. TLQPAASEHHCL SARTI YTFSVPKYSKESKPTCFLLEVPEA
W\AFL\/{PSE%{E)NL“EE %M RA@B@S AAPEPEERYEYNDPEY CPQKEL TR
GVRPTPRVREPNTRE ANERGERERERR SEQRY! EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYL AEKGPGQGPGEDGHQESL PPPEF SKDSGFL EEL PEDNL SSWAT

WGTLPPEPNL V| E SSP FEARESElI EDSDAGSWGAEST EDRGRTLGHYMAR ( SEQ

1D NO. 10) AT T B g P R A o ST BN TP B TCRpEEOR

pol ypept i S ERHT HRYCHE R YNEBHFRERIIS P 3K S Y ESENOY DHEVAP BV T S BT PRI SN H HRIRER

di f f er i NgMIRLDOKVEVBIRKAGRCAETIF PR EREEPMe TLGPURS HHREL SART NI F SIiKE skise opeenceyred SEQ | D

B‘g (21 ]g%ntsﬁmavm;%%ﬁﬁ@m&émm&m 2 ﬁsg.tnFiéHTﬁpvﬁ?b@sn%ﬁﬂhb%E&fcigpgﬁ%ﬁhmﬂ SIEE)
- |, [

D 15 N e DBl eSSk s RS BB R SR Ao Y

MAGPERWGPE $HSEFA EBRRARE E SO RO E PP B E NP R AR PR GO FES SR RS RREVEECA

GT KEL L CSMVILIRREDDL YR FREGRY I SPESS RSPV E ASEN{ FD Y DACEWEIEAPERIEVRGRDLEEMR S ANET YQL PPC

MPPL DL KY EMARAKEGAGNKTL FPVTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA

20 NWAFLVLPSLLI )

LLLVI AAGGVI WKTL MGNPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPCKEL TR

GVRPT RAPAT QOTRWKKDLAEDEEEEDEEDTEDGVSFQPY! EPPSFL GQEHQAPGHSEAGGVYDSGRPRAPLYV

PSEGSSAVWDSSDRSWASTVDS SVWDRAGSSGYL AEKGPGCQGEPGGEDGHQESL PPPEFSKDSGFLEELPEDNL S

SWAT Example 16. 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:19 The variant amino acid sequence is
20  shown in 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

MAGPERWGPLLLCLLOAAPGRPRLAPPONVTLLSQNFSVYLTWL PGLGNPODVTYFVAYQSSPTRRRWREVEECA

GTKELLCSMMCLKKQDLYNKFKGRVRTVSPSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEI LSANATYQLFPC
25  MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSAKTIYTFSVPKYSKFSKPTCFLLEVPEA

NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFORAKMPRALDF SGHTHPVATFQPSRPESVNDLFLCPQKELTR

GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY

PSEGSSAWDS SDRSWASTVDSSWDRAGS SGYLAEKGPGQGPGGDGHQESLPPPEFSKDSGFLEELPEDNLSSWAT

WGTLPPEPNLVPGGPPVSLQTLTFCWESS PEEEEEARESET EDSDAGSWGAESTORTEDRGRTLGHYMAR  (SEQ
30 1D NO:19)
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WGTLPPEPNLVPGGPPVSL QT L TFCWESSPEEEEEARESEI EDSDAGSWEAESTQRTEDRGRTLGHYMAR ( SEQ
D NG 11) 25 Exanple 9. A sequence variant of the disclosed CRF2-13( 5 MAT 2006
pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypeptide sequence

di fferi NP BYMHBHE anino aci d sequence fromthe anino aci dpcg’éjéﬁgﬂ(t’é“ of SEQID
NGO 2 is shown in SEQ ID NO 12. The variant am no acid sequence is 30 shown
in boldyfont. tyrosine at, positiqn 119 jn the pol ti de seguence shown
in SEQ PES‘““R}&IZA* t‘s“%‘é“ﬂ"‘é&%‘iﬂ“‘?&"? [the '%‘é‘ﬁ%ﬁé‘ﬁ?&wXﬂ?{E&%’r‘BW‘ﬁz. 112 WO

03/ 0403 ¢&yuende (S 1DANG-2)PCT/ US02136316

MAGPERWGPL LL CLLQAAPGRPRLAPPONVTLLSONFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKEL L CSMMCLKKQDL YNKFKGRVRTVSPSSKSPWESEFL DYL FEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPLDLKYEVA FEBRArPIESBREDT PapapInE prit seguRARe oISt e RIpLlraSIdd T CFL L EVPEA
S sequence of SEQ ID NO:2 is shown in SEQ ID NO:20. The variant amino acid sequence is
NWAFLVLPSLLI LLLVI AAGGVI WKT L MGNPWF KMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPCKEL TR
GVRPT PRYRAPAT OXiit YK Bl ptEnf EliEaDE RPEDoV 3 EOR YieaRb R E DGR GHSBAGHYVDSGRPRAPL YV

PSEGSSA ST GSSGYLAE LPPPEFSKDSGFLEELPEDNLS SWAT
V\GTLPPE%@W%@%%@%%@@%ESTWEWLMWR ( SEQ
I D NO 12) 10 Exanple 10. 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 am no acid sequence fromthe anmno acid sequence of SEQ ID
NO 2 i sMECRFAFGPLILCSEAPERINCAPPLSV LT NAEHY I THRRGLENPOPY TRV COSSeTRARBHNREYEEGA 15 shown

i n bol dett.csmicabbivRxPlcrPOSA bs KB pibhaSE T v FROE RERYIREPEIHECL SRAMRASA: Shown in

SEQIED hDp ! Spued D L
MAGPE i E@@Eﬁﬁ&%ﬁ@é@%ﬁ%@fBﬁ%ﬁ&%@ﬁwmw&m
GTKEL L CERNVEY 1R EDL NP R ER A (BRSSP 19V PrESYNRIGPERINESRNATYQLPPC
20 GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFQPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY

VPPL DL K¥EaeAEAMSES GivkaTy bE3WD RANSRENM QR d rQBAAGEEHIEL AR ¥ B § Y EOE B K SIS i CFL L EVPEA
NWAFL VL Golsleb kit M AASEEY| M&M&'\s‘?é%hﬁé%@%%%@?%ﬁ@%%@f%@g@%&m
GVRRTPRVRAPAT Q0T RVKKDL AEDEEEE DEEDT EDGVSF QP! EPPSFLGQEHQAPGHSEA GRPRAPLV
PSECSSANDSSDREVWASTVDSSWDRAGSSGYL AEKGPGQGPGEDGHQESL PPPEF SKDSGFL EEL PEDNL SSWAT
WGTL PPEPNL VPGGPPVSL QTL TFCWESSPEEEEEARESE| EDSDAGSWGAESTQRTEDRGRTLGHYMAR ( SEQ
25 1D NO 13)

Example 18. 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
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:.

MAGPERWGPLLLCLLQAAPGRPRLAPPONVTLLSONFSVYLTWLPGLGNPODVTY FVAYQSSPTRRRWREVEECA
GTKELLCSMMCLKKQDLYNKFKGRVRTVS PSSKSPWVESEYLDYLFEVEPAPPVLVLTQTEEILSANATYQLPPC
25  MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQITLQPAASEHHCLSARTIYTFSVPKYSKFSKPTCFLLEVPEA
NWAFLVLPSLLILLLVIAAGGVIWKTLMGNPWFQRAKMPRALDFSGHTHPVATFQPSRPESVNDLFLCPQKELTR
GVRPTPRVRAPATQQTRWKKDLAEDEEEEDEEDTEDGVSFOPYIEPPSFLGQEHQAPGHSEAGGVDSGRPRAPLY
PSEGSSAWDSSDRSWASTVDS SWDRAGS SGY LAEKGPGQGPGGDGHOESLPPPEFSKDSGFLEELPEDNLSSWAT
WGTLPPEPNLVPGGPPVSLQTLTFCWESS PEEEEEARESETEDSDAGSWGAESTQRTEDRGRTLGHYMAK (SEQ
30 1D NO:21)
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Exanpl e 11. A sequence variant of the disclosed CRF2-13 pol ypepti de am no

acid sequence (SEQ ID NGO 2) A polypeptide sequence differing by one glgl)%? 2006

acid sequence fromthe amno acid 30 sequence of SEQID NO 2 is shown"i

SEQ | D NOwb4s/mdi3es vari ant ami no acid sequence is 113 WO O03pS8AP3dhasq9is© MAY
2006 PCT/US02/ 36316 shown in bold-font. A threonine at position 144 in the
pol ypepti de sequence shown in SEQ ID NO 2 is replaced with an asparagi ne in
SEQ | D NCEdainple 19. Identification of a CRF2-13 Sequence in a Human Placental cDNA

I\/AGDERV\GDHBIE % LQAAPGRPRLAPPONVTLL SQNFSVYLTW. PGL GNPQDVT YFVAYQSSPTRRRWREVEECA
5

GTKELL CSMVCLKKQDL YNKFKGRVRTVSPSSKSPW/ESEYL DYL FEVEPAPPVL VL TOTEE! L SANANYQLPPC
WPL&KYWAFMWWWW@H@%A%W%&% LLEVPEA

NWAFLVLP AN F FLOPQKELTR
GVRPTPRV?E?X#’I} MR\/\KKDLAAéga:-JI::n@DE@ %ﬁ’ %gﬁm%%%mwmmpw

PSEGSSAVDSl08BRETRS AMDSEVDRAGS S REKBROOERBEDEEOE IR HEMESXDRGEibEES PEDNL SSWAT

(SO 1 RSNy B AN G b SRl ats S0P ardpe 3 oPHA e BELERERLS: 13

pol ypept i Tit @ifiedincloddd ASEQUEOTECASERIGT NT RGGURAGRGOQCYNE SEQAR: BequeENnce

differing by one am ngiEaci d seguence fromthe amng acid sequence of SEQ ID
ST AGH

NO 2 is s GGAGERATHUGS CCAGECAGERPAGHPRY 1RV 28 gl iEiers  shown in

bol d-f ont weRubdaUtel BftrtPligRARbriraPEycles b POR [11 d@#@ﬁ&&@a&@%ﬁ@ﬁlﬁ%a&@&m in
SEQID NO2 is replaced wth ari alanine in SEQ I'D NO 15. 20

MAGPER/\GPpurified aralsamERPR]. AP eGRYIER tSONESPSTINIRGOBFIODYINE P e OBS RTRRRV\REVEECA
GTKELLCS%%%?WK?PWESEYL DYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPADLKY] O TLOPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
NWAFLVLPSLLI LLJL VI | VENR KIVPRAL DES VATE S FLCPQKELTR
G/RPTPRVRAPATW&E@ 2 F@F&%ﬁ‘&éﬂ&?@é@x GRPRAPLV
25 Placenta Sub-Plate 2H (Origene Technologies, Inc., Rockville, MD, USA) was selected for

PSE, GSSAVWDSSDRSWASTVDSSVWDRAGSSGY L AEKGPGQGP SLPPPEFSKDSG-L EEL PEDNL SSWAT
\\GTL PPEPNOTS9 &P e#%@ﬁéﬁé@@m@&%ﬁ@%&%é

I D NG5 153rdnsmelig The eAs2RAEUTUCERNAT0 RS o?fiﬁgﬁﬁ 198, $ GlaB 985K PCR3
pol ypeptide am no acid 30 sequence (SEQ ID NG 2) 114 WO 03/040345
The library quality was improved by first isolating double-stranded cDNAs of different size-

-1

fractions and then ligating them separately into the vector. The cDNA library is arrayed in a
96-well plates.

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 cione. In this study, the cDNA library was screened by a PCR-based procedure using the
Advantage II PCR kit (BD Biosciences Clontech, Palo Alto, CA, USA) and Ax5-1 (SEQ
ID:25 and Ax3-2 (TTGGTTCCCGCACACTCTTCCACTTCG; SEQ ID NQO: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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0 5 MAY 2006 PCT/ US02/ 36316 A pol ypeptide sequence differing by one am no
aci d sequence fromthe amno acid sequence of SEQID NO 2 is shown in SEQ
ID NG 16. The variant amno acid sequence is shown in bold-font. AJlyi$iyrggg
at positj in the pol ypepti de sequence shown in SEQ N1k S

repl aceé{/g\jﬂy#]’gﬁ arginine in SEQ ID NG 16. 5 PRl

b( AGPERWGPLLLCLLQ AAPGRPRLAPPONVTLLSONFSVYLTW.PGLGNPQDVTYFVAYQSSPTRRRWREVEEC
GTKEL L CSMVEL IR R R RS e S R s 1S VR RS S AU P S R PR anaT Y QL PPC
MPPL DL K e \fiERAGNRE L de SAviDRbICIIAMEN IEE (RAASEIHGLE SaRTmnY THeSveieYEKESKPTCFLLEVPEA
L A Y R A, O S T AT QD SRR ML L CPOKEL TR
GVRPTPRMRANBOdiEIHBWK el Wittt b dpk b ihb Vol d1 4t SHL COEHQAPGHSEAGGVDSGRPRAPL Y
PSEGSSAWDSSDRSWASTVDSSWDRAGSSGYL AEKGPGQGP SLPPPEFSKDSGFL EEL PEDNL SSWAT
WGT L BPEPNLVPGGPPVSL QT L TFCWESSPEEEEEARESEI EDSDAGSWGAESTQRTEDRGRTLGHYMAR ( SEQ

| D NO 16) 15 Exanple 14. 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 am no acid sequence fromthe amno acid sequence of SEQID
NG 2 is shown in SEQID NGO 17. The variant am no acid sequence is shown in
bol d-font. A valine at position 175 in the pol ypepti de sequence shown in SEQ
ID 20 NO2 is replaced with a leucine in SEQ I D NO 17.

MAGPERWGPL L L CLL QAAPGRPRLAPPONVTLL SONFSVYL TW. PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKEL L CSMMCLKKQDL YNKFKGRVRTVSPSSKS PWESEYLDYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPLDLKYEVAFVWKEGAGNKTL FPLTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
25 NWAFLVLPSLLI

LLLVI AAGGVI VWKTL MGNPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPQKEL TR
GVRPTPRVRAPAT QQT RWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVWDSSDRSWASTVDSSVWDRAGSSGYL AEKGPGQGPGCEDGHQESL PPPEFSKDSGFL EEL PEDNL SSWAT
WGTLPPEPNLVPGGPPVSLQTL TFCVWESSPEEEEEARESEI EDSDAGSWEAESTOQRTEDRGRTLGHYMAR ( SEQ
D NO 17) 30 115 0 5 MAY 2006 WO 03/040345 PCT/ US02/ 36316 Exanple 15. A
sequence variant of the disclosed CRF2-13 pol ypeptide am no actd sequence
(SEQ I D NO 2) A pol ypeptide sequence differing by one am no acid sequence
fromthe am no acid
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sequence of SEQID NO 2 is shown in SEQ ID NO 18. The variant am no acid
sequence is 5 shown in bold-font. An alanine at position 189 in t

pol ypepti de sequence shown in SEQ IDNO2 is replaced with a val ﬁ‘éMAM@EQ
D NO | Swo g3/040345 PCT/US02/36316
MAGPERWGPL L L CLL QAAPGRPRLAPPONVTLL SONFSVYL TW.PGLGNPQDVTYFVAYQSSPTRRRWREVEECA
GTKEL L CSMMCL KKQDL YNKFKGRVRTVSPSSKSPWESEYLDYL FEVEPAPPVLVLTQTEEI LSANATYQLPPC
MPPLDLKYEVAFVWKEGAGNKTL FPVTPHGQPVQ TLQPVASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
10

NWAFL VL PStati ot bd Yhia@@él VKT L MGNPWFQRAKMPRAL DFSGHTHPVATFQPSRPESVNDL FLCPCQKEL TR
GVRPTPRVRAPAT QQT RWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVYDSGRPRAPLYV
PSEGSSAWDSSDRSWASTVDSSVWDRAGS Y kMRS CRGEXR V\G;i%gﬁﬁq%@ﬁgfm%} SSWAT
WGTL PPEPNLVPGGPPVSL QTL TFCWESSPEEEEEARESEI EDSDAGS DRGRTLGHYNAR ( SEQ
I D NO 18) 15 Bxenipine adid seqnenasquiisast 85 %adendianl tofamitveacitisddt538 08 SERAD- 13

pol ypeptl de anNBQ, acid sequence (SEQ ID NGO 2) A polypeptide sequence
differing by one“am no acid sequence fromthe amno acid sequence of SEQID
NO 2 is shown in SEQ I DANGI&Q coiaprising hantclaiciatid ragedhlsaquenae i s 20 shown in
bold-font. An arginine at position 199 in the pol ypeptide sequence shown in
SEQ IDNO 2 is replaced with a lysine in SEQ ID NGO .19

MAGPERVGPL L L CLL QAAPGRPRLAR PE@MEH[:%% Wik SYLRGL SNPQDVT YFVAYQSSPTRRRVREVEECA
GTKELLCSMVCLKKQDLYNKFKGF\’VRTVSPSS PW/ESEYL DYL FEVEPAPPVLVLTQTEEI LSANATYQLPPC

MPPL DL KYEVAFVWKEGA F FSVPKYSKFSKPTCFLL EVPEA
MMFE*JEPSLU LLLVI AV VI PRERE PO R B S i ORI e
GVRPTPRVRAPAT X VK Kl sApHaihde nida DY bddevabieleirier? PSFL COEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVWDS SDRSWASTVDSSVWDRAGSSGYL AEKGPGCQGPGEDGHQESL PPPEFSKDSGFLEEL PEDNL SSWAT
WGTLPPEPNLVPGGPPVSLQTL TFCVWESSPEEEEEARESEI EDSDAGSWEAESTOQRTEDRGRTLGHYMAR ( SEQ
30 1D NO'19) 116 Vi, 03/ (40hmenitidflcid BfecuRERbodiy 4 péi7Rcpkee g 17. A
sequence variant of the disclosed CRF2-13 pol ypeptide aim no aci sequence
(SEQ I D NO 2) m 350irg peif seavenasalsas S8%ddentienli ta gminp asids 24ri2Aof 8BQdDsequence
from yhe am noNérd d sequence of SEQID NGO 2 is showmn in SEQ ID NG 20. The
variant amino acid sequence is 5 shown in bold-font. A phenylal ani ne at
position 212 in the pol ypepti de sequence shown in SEQ ID NO 2 is repl aced

with an a trypt Opha& 'n ASl'lEi%llatlt:ﬂ)d yl%lezu(:) acid molecule encoding a polypeptide comprising

an amino acid sequence at least 95% identical to amino acids 21-520 of SEQ ID

NO:2.
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 encoeding a polypeptide comprising
an amino acid sequence at least 99% identical to amino acids 21-520 of SEQ ID
NO:2.
0. The nucleic acid molecule of ciaim 8, wherein said nucleic acid
30 molecule encodes a polypeptide with an amino acid sequence having one or more
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MAGPERWGPL LL CLLQAAPGRPRLAPPONVTLLSONFSVYLTW.PGLGNPQDVTYFVAY(QS S
PTRRRWREVEECA GTKELLCSMMCLKKQDLYNKFKGRVRTVS PSSKS
PW/ESEYLDYLFEVEPAPPVLVLTQTEEI LSANATYQ.PPC 10 5 M
MPPLDLKYEVAFWKEGAGNKTLFPVTPHGQPVQ TLOQPAASEHHCL SARTI YTFSVPKYSKV\SKPT(QF‘L L &K/?g@ﬁ\
NWAFL VIVESP Y0845\ AAGGVI VKT L MGNPWFQRAKMPRAL DFSGHTHPVATFQRSHIBEXNGE L CPQKEL TR
GVRPTPRVRAPAT QQTRWKKDL AEDEEEEDEEDTEDGVSFQPYI EPPSFL GQEHQAPGHSEAGGVDSGRPRAPLYV
PSEGSSAVDSSDRSVWASTVDSSWDRAGSSGY L AEKGPGCQGPGGEDGHQESL PPPEESK %géhEELPEDNLSSMAT
WGTL PPEPNL \#8 %EWWF@@SWE@EMFEW&W@T@FE GHYMAR ( SEQ
15 I D NO 20ypobxanpl e 18. A sequence variant of the disclosed CRF2-13

pol ypeptide am no acid sequence (SEQ ID NO 2) A pol ypeptide sequence
differing by one am no acid sequence fromthe anmno acid 20 sequence of SEQ
ID NGO 2 is sho in | D.NO.21. . T [ apt. am.ng.aci guence i s shown
in bold-font. ﬁﬁoargﬁﬁgﬁ%gé.a%%&F??@%°§§%“?2f?%%mﬁ8Py5€%?§§e sequence shown
in SEQ | D Wybridizesurdepdudpent conditions th wdiubleic adidSEqehé2 ddaplementary to a
N%GPERWGPLLLCEE%@@E%&E%&@%¥%§yJL SVéETWLPGLGNPQDVTYFVAYQSSPTRRRMREVEECA
GTKELLCSMvE& SpS; 2| DYLFEVEPAPPVLVLTQTEEI LSANATYQLPPC
25
MPPLDLKYEVAFVWKEGAGNKTL FPVTPHGQPVQ TLQPAASEHHCL SARTI YTFSVPKYSKFSKPTCFLLEVPEA
NWAFLVLPSLLI LLLVIAAGENE weciaiomigburodyulk vPHAINDESEMT P sd ergeeRPESVNDL FL CPQKEL TR
GVRPTPRVRAR, - - SEQP Y| EPPSFL GOEHQAPGHSEAGGVDSGRPRAPLY
PSE@SAMSM%&%&E@%L&EMSL PPPEFSKDSGFL EEL PEDNL SSWAT
WG PPEPNL VPGGPPVSL QTL TFCWESSPEEEEEARESEI EDSDAGSWGAESTQRTEDRGRTLGHYMAK ( SEQ
30 ID NO 21) 117 WD 03/.040345 0 5 MAY 2006 PCT/LJSP2/ 36316 EX le 19.

| dentification dfa é*«’l‘—*?ﬁ%? ‘Slé’g‘ﬂ‘é%l\@mf’f?c‘éle Fﬂﬁ?g;glﬁlpﬁ YERRte thabigs “rq%ﬁbr ary A
310 nucl eotjifo hiEiagPER0 FSEQEEPROM, Ng to nucl eotides XX to XX (41-3S2 of SEQ
ID No.1] in Table 1 was identified in a human placental cDNA |ibrary (BD

Bi osci ences 5 Clontech, Palo Alto, CA USA) by PCR using an Advantage Il PCR
kit (BD Bi osci enges - 4P . TN j;ers specific for
the 5' region op%t' he T%qﬁg%lg%gﬁ‘f-%%u%%hﬁ?ﬁ%ér S |mng{lggg%d%5- 1

( GLY GCAGCCOeGieaBeAEOIRmGNe SEQG 1-B2R3) SEMED NaX3- 1 :

( CCAGGTATTCGGACTCCACCCAGGGGEGAC, SEQ ID NO 24). The priners were used for
thirty eight thermal cycles of PCR The CRF2-13 nucleic acid product was gel

10 purified and 1gequdne agbleid ied aRHIEI OF clalh | 2SRAdssadisblard agelees pondi ng

sequences in_ the . .
acid molecule comprises nucleotides 1-1563 of SEQ ID NO:1.

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.
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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CRF2- 13 sequence disclosed in Table 1. Based on these findings a

Rapi d- ScreenTM Arrayed cDNA Li brary Panel of Human Placenta Sub-Pl ag§ WZGU
(Origene Technol ogies, Inc., Rockville, MD, USA) was selected for screenin
and i sol amonsmefosihe CFR2-13 clone coding for the mature prgd@ighyskiss- 1563
of 15 SEQ ID No.1]. The existence of the first 10 bases of SEQ ID No.1 was
verified by PCR The library quality was inproved by first isolating

doubl e-stranded cDNAS qf, dhihb@ hEdMic §éiﬁ_@ﬁcotiﬁ%%ﬂoﬁ@%tﬁl@%ftamﬁbt ho®Rhinpy t hem
separately into the vector. The cDNA [ibrary i's arrayed in a 96-well

pl at es. Si nceadifre vbibRitsaidmnuclhis agldrhwhridizesomderm@ighatitangeng-cdnditions i acent al
library were SE l%il\r“ggti onal ly-cloned into the CW expression vector

pCW6- XL4, a veéctor-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 |ibrary was screened by a PCR-based. procedure_using the
Advamt age |1 PCR kit (B eplaied puslee acideasodingrs pobpprsidgiof at legsh499 gm0 ang  Ax5- |

(SEQ 1025 apdidunded oLiTHETTIQARARACECRACHAC TG SELhARAGR 3B 35 POR 25

primers. PCR analysis was carried In a 96-we arfayed at 50 cl ones per
wel | . The PCRID péksitive well (E2) was identified and the E. coli cells from
that well were subsequently diluted, plated out and anal yzed to yield the
clone full-length CRF2-13 clone. The identity of the CRF2-13 clone was then
verified by sequenzke analupstastiallypuiiedpdlipdpilid ddniyfiSing 28 ad0id40315 0 5 MAY
2006, PCT/ US02/ 36316 While the invention has been descrjbed in conpjunction

wi t h!¥he det afeaencgatlesst Bf% &tentieah it he pminopeid ssausges Horawearidp el or0 pls
intended to i kkggbrade. and not limt the scope of the invention, whichis
defined by the scope of the appended clains. Qher aspects, advantages, and
nodi fications are within the scope of the following clains. 5 119 0 5 MAY

nuclei ¢ acid mol ocat e encbarRont YRRl i iR e dbvrta bR b
sequence at | aabd plénYacentinlly sakpthide aaiian aci ds 21-520 of SEQ ID 5 NGO 2. 10
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 snbstantially 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 substantiafly 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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2. A vector conprising the nucleic acid nolecule of claiml1l. 3. A cell

i ncluding the vector of claim2. 4. A pharmaceutical conposition ccﬂn%m,sm@bq
the nuglgisisgakd nolecule of claim1 and a pharmaceuti ggl}% acceé)ta e
carrier. 5. An isolated nucleic acid nol ecul e encodi ng &“péP)EEH de
conprising an amno acid sequence at |east 90% identical to am no acids
21-520 of SEQ ID 15 NO 2. 6. An isolated nucleic acid nolecule encoding a
pol ypeptide conprising an am no acid sequence at |east 95%identical to
am no aci ds 21-2820 Uhe SibQahciilyWakiBed pllypeptide of Alhih 6] Wwhetdinruig! ei ¢ acid

nol ecul e encodi ng a pol ypepti de conpri sin an_am no acid sequence at | east
98% i dent i RS(PeP aFHi‘%SS é&“ﬁ%’o gopda? ?(9f°f§§éw0ﬁ0 2. 8. An isolated nucleic
acid nol ecul e encodi ng a pol ypeptide conprising an am no acid sequence at

| east 99% i dentical to am no acids 21-520 of SEQID NO 2. 9. The nucleic
act d nol ecul e @0 cl Ahersudstaniftedly eiurifiehpalypepddecif clagwi2d, widgeinshidcul e encodes a

pol ypepti s 1 acid sequence havwi ~0r nore 120 WO 03/ 040345
05 MAY 20 E’IYWB%EBS%?%%E%&‘%‘B&? 'gtsﬁql"iegcf'?s‘ﬁﬁgﬁgip ?@@2’[ o the am no acid
sequence of am no acids 21-520 of SEQID NG 2. 10. The nucleic acid

nmol ecul e of claim9, wherein said nplecule 5 hybridizes under stringent
conditions to Onucﬁ&oéypﬁﬁti‘cg %@'ﬁﬂ@ﬁwWMﬁF&?@acﬂ% H-209ESEL aci d

nol ecul e gpRoising SEQ 1D NO 1 11. The nucleic acid nolecule of claim?9,
wherein said encoded polypeptide binds specifically to a pol ypeptide

| i%and. 10 12. An isolated nucleic acid nmol ecul e encoding a pol ypeptide that
i ncl udes am ng,aci - 0 gﬁ&? D 2. ) |,ei c acid nol ecul e
of claim 12, vv%el'rei ﬁﬁ%éc?lg%éﬁ%%& et f? ‘5%%‘%8%@8‘35 gll’cligl%g dg of am no acids
1-520 of SpeifiElN@ 2polypeptide ligand.

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
D 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.

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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14. The nucleic acid nolecule of claim12, wherein said isolated nucleic
acid nol ecul e conprises nucleotides 1-1563 of SEQ ID NO'1. 20 15. T 5 MA
nucl ei ¢ acid nol ecul e of claim12, wherein said encoded polypeptide *' Y 2006
i ncl udes avdngomeidds 1-520 of SEQ ID NO 2. 16. A vector congf¥/603%eilae
nucleic acid nolecule of claim12 and a pharnmaceutically acceptable
carrier. 25 17. A cell containing the vector of claim16. 18. An isol ated
nucl ei ¢ aci d encodispg aapadiy hepBddéonirisin AARpAdE $1Q1aiRABSPeratiper €i n
sai d nucl ei ¢ aci d hybri di G h gﬁﬁﬂétr?%ée%cy P8 (TR 08 e 0" b
NO 1. 121 0 Hinkedroagws-GRE2p1 palypeiiges PCT/ US02/ 36316 19. An i sol at ed
nucl ei ¢ acid encodi ng a pol ypeptide of at |east 499 am no acids, wherein
said nucleic acid hybridizes under noderate stringency conditions to SEQID
NO |. 20. An isol 8ed thcfusion palypeptidn obclaing3 8a wheteyrpmjat nohkeCRF2-33 | east 499
am no . aci ds, erein said nucleic acid hyhridjzes under |ow stringency
Conal & ons. ¢ o REBBPPIdR cREprise d5ipis fnipEbebiriraird Rl fbR iRt fio
conpri sing an Rfegien @Kﬂndnﬁxﬁn%@&ﬁﬂ%l@éulds%ﬁ§FLﬁﬁ%ﬂit@ﬁé} iHa8ltad, @nd A@1Y@M NO .
acid sequence of am no acids 21-520 of SEQ ID NGO 2. 15 20 22. A
phar maceut i cal®2&onposi ti on conprising the pol ypeptide of claim20 and a
phar maceutically acceptable carrier. 23. A substantially purified
pol ypeptide conprising an am no acid sequence at |least 95% identical to a
pol ypepti de conpri 40ng Alphasmacadicaldothpesigoresvewprisoig thenfusion polygeptidd 620 of SEQ
I D NQ, 2. 24. A,substantiall ri.fied eptide conprising an am no acid
seqtlg%}(%e at | SR @ﬁ?&@?ﬂ%@ﬁ c"’ll% agce;?gq%%gﬂ?ef'de conprising the anino acid
sequence of amino acids 21-520 of SEQ ID NOQ2. 25. The substantially
purified pol ypeptide of claim24, wherein said . .

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 FLLAG epitope, a BIS 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 a MYC
tag.
30

46. A pharmaceutical composition comprising the fusion polypeptide of

claim 44 and a pharmaceutically acceptable carrier.
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25 pol ypeptide differs by one or nore substitutions fromam no acids 21-520
of SEQID NO 2. 30 26. A substantially purified polypeptide conprils} My 206
am no g, i( Si@hz 020 of  SEQ ID NGO 2. 27. The substanti al byr/pyédfdies

T [

pol ype e 0f claim 26, wherein said pol ypepti de conprises the am no acid

sequence of SEQ ID NO 2. 122 WO (13/040345 0 5 MAY 2006 PCT/ US02/ 36316 28.
The substantially purified pol ypeptide of claim 26, wherein said

pol ypepti de consists of am no acids 21-520 of SEQ ID NG 2. 5 29. The
substantial ly pufifi ddugioh pwpptidecaniprisingitin by peptiderafichiim 36 @perpblyy pept i de

consi sts of.the amn I g sequence of SEQ I D NO 2. 30. A pol ypeptide at
| east 85% hlb‘{f‘r‘ﬁ E?gao’l‘?é‘q{‘%ﬂéﬁ%?@%ﬁgﬁ s 21:230 of SEQ ID NO 2. 10 31. The

pol ypeptide of claim 30, wherein said pol ypeptide binds specifically to a

poI%pepti de ligand. 15 32, A POl ypeptide at | east 95% hono| pgous to am no
acidUs 21-230 of *8eQ Thefugionpolypeptida ofglpipmdh phersinggaid roglRIGbE honol ogous t o

am no acid y B e D6 memBE sotcte bR NPERE] Qfnsiflingd G12RT 99%
honol ogoussgoggpg_rgnﬁ%p aglﬁdgs?aﬁ- 230 oFmSEQS) (IHE) NO: 2. §S.d Thél p%% ypept i de of
cl ai m 34, vifteregion okai ichnpebgipeyin reledildsfos p FLBY apriepe, oHIftreeamlb®IYE ut i ons
from am no gci ds 21-230 of SEQ ID NG 2. 25 36. A substantially purified

pol ypepti de %‘orrpri sing am no acids 21-230 of SEQ ID NG 2. 30 37. The

pol ypepti de of claim 26, wherein said pol ypepti de consists of
10 49. A pharmaceutical composition comprising the fusion polypeptide of

claim 47 and a pharmaceutically acceptable carrier.

50.  An antibody that binds selectively to the polypeptide of claim I, 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.



am no acids 21-230 of SEQ ID NO 2. 123 01 MAY 2006 WO 03/ 140345

PCT/ US02/ 36316 38. A fusion pol ypeptide conprising the pol ypeptide o am
18 operably |I|inked to a non-CRF2-13 pol ypeptide. 39. The fusion poli{’)gﬁ?m@ﬁa
of clain13@30me?ﬁJn sai d non-CRF2-13 5 pol ypepti de conpri sgsr/@tod/Ragt one
menber selected tromthe group consisting of an Fe region of an

i mmunogl obul i n nol ecul es or a FLAG epitope, a HS tag, and a M\WC tag. 40. A
pharmaceuti cal conpgsi ti bRk GAHHRIdnAN ABbSYE Ciaih 88, WA SRE ndRoAbnal 10 cl ai m 26
and a pharmaceutically acceptable carriér. 15 41. A fusion pol ypeptide
conpri si ng t heagdiogy i huanzed aloapelord agihedwbl y | i nked to a non- CRF2- 13

pol ypeptide. 42. The fusion polypeptide of claim41l, wherein said

non- CRF2- 13 pol ypepti de conprises at |east one nenber selected fromthe
group consi sting of5@an Kk&iticemptisingin cbig or Motee@taiizid 4 confpuad sdlededfiord FLAG
epitopg, a HS t%@’ and a. MWWC tag, 20 43. A pharnpaceutical conposition
conpri Si ng t he TEEPHRFOBYP ap 113 pyclpigacid, ag -Ihpelyaentide ppdn y

accept abl e car ghtfody £andOREA13 %oiﬁyébtﬁﬁ. pol ypepti de conprising the

pol ypeptide of claim 30 operably "'Iinked to a non CRF2-13 pol ypeptide. 45.
The fusion pol ypeptide of claim44, wherein said non-CRF2-13 pol ypeptide

conpri ses at | east e n?l ;Et]g . e 0om. i sting of an Fc
regi on of an i munoglobulin {r%q%giéﬁﬁtgsg%%r&g%ﬁg%ng%ﬁdgspégg%k Iii}?tg%t ag, and a
MYC . tag. 46phamatmainalysctdptable caomgosi tion conpri sing the fusion

pol ypeptide of claim44 and a pharmaceutically acceptable carrier. 124 WO
03/ 040345 5

58. A method of producing a CRF2-13 polypeptide, said method
comprising culturing a cell including the nucleic acid molecuie of claim 1 under

conditions allowing for expression of a polypeptide encoded by said nucleic acid

molecule.
15
59. A method of producing a CRF2-13 potypeptide, 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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0 5 MAY 2006 PCT/ US02/ 36316 47. A fusion polypeptide conprising the

pol ypeptide of claim36 operably Ilinked to a non CRF2-13 pol ypeptg gﬂmgﬂé
The fusi on ‘Folépeptl de of claim47, wherein said non- CREE k02 Rl ypepti
conpri QY “ast one menber selected fromthe gr oup consisting of an
regi on of an i mmunogl obulin nolecules or a FLAG epitope, a HS tag, and a

MyC .10 49. h |
Dol ypenti do of el v EPAERAT Sopae Rpseteeal i S Ee bt bA 50 an

anti body t hgimg, ﬂﬁkSmsmb@Qbinysﬂixugto t he pol ypeptide of claim1, the

pol ypeptide of claim?26, the p peptide of claim26, the | ypepti de of
claim30, 15 th@%ﬂ%@ﬁﬁi‘féﬂ@cﬁf%él%mﬁ?‘ﬁ‘é th"i‘tﬁélc‘?tﬂ’ﬁyotﬁ“%i);?%gpti de of claim
38, the fusigp ey BERE coRiiRins GlicWilE b forhlifod S8 QR BEReRIIsda of cl ai m 44,
or the fusi gnppeg{ﬁypeptl ' {\Sc aldrqng 47. © 51. The ant[?body of ScI ai m 50,

wher®i n sai oolamnudgd!}qurmouzdasnd)l nding of 20 a CRF2-13 pol ypeptide to a
CRF2- 13 |i gand. ody rein s d t.ibody is a

pol ycl onal anti%e%%Fun“éggg bl éf%{ﬁﬁeptb%@bgfldegwuﬁgﬁip emgalgd anti body
i's a nonocl esagle. anti body. 54. The rmnocl onal antibody of cI aim 53, wherein
sai d nonocl onal antibody is selected fromthe group consisting of a nurine
nonocl onal anti body, and 30 a hunmani zed nonocl onal antibody. 125 WO

03/ 1140345 0 5 Mgy 20,62%&@"%9@9&4@%%@@“ Thecren0s/RBbodi! gbody of claim
54, wherein said nonoclonal antib is a unanlzed monocl onal anti body.

56. 1\ kit comphodspmgrising emeactng arml@amoh'tcampeslsg said pojypeptide sdithected from 5

an- - ant | body par R Bpg? STl e el nfitp Bl 1P 08 2

sai d corrpouradmms obtiegehipeprideh a pharmaceutically acceptable carrier.

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,

66. A method for screening for a modulator of activity or of latency or
predisposition to a cytokine-mediated iminune 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:



10 15 20 25 58. A nethod of producing a CRF2-13 pol ypeptide, said nethod
conprising culturing a cell including the nucleic acid nolecule of claiml
under conditions allow ng for expression of a polypeptide encoded OdyMaeiog
nucl ei c qggqummghgcule. 59. A nethod of producing a CRF2- 18cpalsypsgté de,
said nethod conprising culturing a eel including the nucleic acid nolecule
of claim 12 under <conditions allow ng for expression of a pol ypeptide

encoded by sai d nuGleiifisteGhda teSboRBsIN to & Ehst thimBE fuereri frok opfttihdigastdre
presence of a CRF2-13 nucleic acid nolecule in a biological sanple, the

met hod conpr i diskdor @ishimeyneiisordss vdhgren widiestianima] gecombinapdy ekPEEeSE; and

identifying thepppyqnd probe, if present, thereby detecting the presence of
CRF2-13 nucleic acid nolecule in said sanple. 61. The nethod of claim®60,
wher ei n sai d CRF2- Ifeasuriigixpreasiomlofitid astiviteof wid phéypeptidedinisaid gesPGMnaleact i on

using prinmers 30 (GCTGCA . (SEQ 1.D: 23) .and
( CCA\ ATTCCEACTCM%VC SO %.%‘E@m%f@ aﬁ%?%!f@g% 0 5 MAY 2006
PCT/ US02/ 3631 GeésnbifantlteRp@ssel sl Eieptids dndds pitas Bleascaflsh feRhd idaune

pol ypeptide in a sanple, the nmethod conprising: contacting the sanple with
a conpound thé?“%@FéEFively binds to said polypeptide under conditions

al I 'owi ng for for mtdaRathe &g%gmhef%aﬁeﬂovﬁ,%pu&%qam?eﬁp&h%.mhisg&p fhysai d

conpound; and detecting said conplex, 1f present, ereby 1dentifying said
pol ypeptide i rmngmild sanple. 63. A nethod of nodul ating the activity of a
CRF2- pol ypepti de

conprﬁging sai d poP&E%%ﬁf&égﬁgﬁimgg%ﬁﬁggﬁﬁﬁﬁEﬂéﬁgﬁﬁﬁﬁéﬁﬂbﬂﬁsﬁgl %ﬁ@ggLSide
in an anount sdfhideoiad] abinalindiidases ehettddecompound is a modulator of latency of said

immune disorder, and wherein said cytokine-mediated immune disorder is selected

from the group consisting of an autoimmune disorder, a T-lymphocyte-associated

disorder, a cell-proliferation disorder, a cell differentiation disorder, and an immune

15 deficiency order.

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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activity of the polypeptide. 64. The nethod of claim63, wherein said
compound is a soluble CRF2-13 15 pol ypeptide inhibitor. 65. The method of
claim 64, wherein said soluble CRF2-13 inhibitor includes a polypdbt Mde 288
| east 85% honol ogous to am no acids 21-260 of SEQID NGO 2. 20 66. A nethod
for screening for a nodul ator of activity or of latency or predisposition
to a cytokine-nedi ated i mmune di sorder, the nethod conprising: contacting a
test conmpound with a CRF2-13 pol ypepti de; and determning if said test
conpound bi nds t bi ndi ng of said test
conpound to salﬁg %&hﬁgﬁclgﬁ |ca '%91 gtaﬂaes%bﬁe% '\é@%@p%und i s a nodul at or of
activity or of Iatency or predi sposi t| on to a cytokine- nedi ated i nmune
di sorder. f or of
| at ency or 30 pre 9%35{9{?93%@ Hamg pfﬁﬁp%eﬁgfeg[sgés.ﬁém%d%éatgé der, the
met hod compsacigtedywith altereweods 0HDGRE20 3Bunlee azmlemﬂwzﬂ@% 16
adm ni st er, t

cbﬁ\? Tjng? %ﬁhsegletg%%%@&gﬁo%ﬁ\ nuBBicHRld i§ Y'sh ?'benﬁ E::S%H‘sﬁ‘

i ncreased | sor wherei n sal
r econbi na@n P) exppasiog dhe @mompfzsaldanuq’magw imﬁemmicetﬁguamuatofttmﬁanmw vity of

sai d pol y%eﬂltdﬁé’énl R aS&Jnﬁolts"aﬁwtphf‘Whﬁ?%kn an Qte’i‘ﬁngﬁ‘tﬁ !hBQeJei‘S’f A hudldie/ acﬁ’cf insai d

pol ypept i control aninma recombl nantly expresses said

pol ypept i Gtepdakias eomparedio thelevelaf the nucieie aciskin &g eontratrample Bisaleadie. and

conpari ng p?é%hé‘ééf'd?'ﬁré?fusp’é@ih& R B dati Skt L est ani mal and sai d
control aninmal, 10 wherein a change in the acglwty of said polypeptide in

said test ani mal relative to said control animal indicates the test

conpound is a dee%@tho@Bf&lahemcm@ﬁfe.rﬁs%nﬂsub?m&w#awder, and wherein
sai d cyt oki ne-nedi ated i mune disorder is selected fromthe group

consi sting of an autoi mune di sorder, a T-lynphocyte-associated disorder, a

ig' lj ]Pr olifer at?IZOThed!sggifdﬁlége:& tmlidcréﬁséé RIVEIB bf Apbigppttis e6€ prisingde an i nmune
efici eer)](tc Xceﬂular amino acid sequence of a CRF2-13 polypeptide in the manufacture of a
medicament for the treatment or prevention of a pathological condition associated with a

cytokine-mediated disorder in a subject.
73. The use of claim 72, wherein said subject is a human.

74. The use of claim 72, wherein said agent is a polypeptide that includes the
extracellular amino acid sequence of a CRF2-13 polypeptide.

75. The use 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.

76. The use 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.
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68. A nethod for determ ning the presence of or predisposition to a disease
associated with altered |levels of a CRF2-13 pol ypeptide, the nethod
conprising: a) measuring the anount of said polypeptide in a sanpl EBS‘MQ 006
sai d subject; and b) conparing the anbunt of the polypeptide in step (a) to
the amount 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 |l evel of the polypeptide in said control sanple indicates the presence
of or predispgsition. .t j. i id. | &ct 5 0 69. The
met hod of cl ai ?6 ,eu eo?gﬁﬁﬂé%o?@?@aﬁ&ﬂr&%? b%éﬁgwhtﬁﬁa%sﬁégggﬂy%%@%ﬁj 'Bgr

det er mi ni mognufaetyre etemedicamentforthe treatprest ofiagpathatogicall cendition in asshjedtat ed with
altered |l evels of a CRF2-13 nucleic acid nolecule, the method conprising:

a) neasuring the amobunt of the nucleic acid in a sanple from said subject;
and b) conpari 78 Thecusera glaim @7, wherein saidIsubjectaza uinanst ep (a) to the anount
of the nucleic acid present in a control sanple, wherein an alteration in

the level of said nucleic acid in step (a) as conpared to the | evel of the
nucl ei ¢ aci d i A9t He usernf golagentipat eadutatasdbeampu of g/ GiRREthepalypeptide in

pr edi Sposithd AlnlBcBd f athaficifont for §¥ thalhbl BF heutbtoid SHthrfiE [T @ dtier 0! & m 70,
wherein said subject 1s a human. 72. The use of an agent that I|ncreases
| evel s of a pol ypeptide conprising the extracellular am no acid sequence of

a CRF2-13 pol ypaptiditse di clalt® 70BMEréR saitiSubetds a RBGLgameNnt for the treat ment
or prevention of a pathological condition associated with a

cyt oki ne-nedi ated disorder in a subject. 73. The use of claim 72, wherein

sai d subj ect | g1aTkyiERbf cibthn 79 ehersif sBitl agbrtiisth CRF2METIRIGTE Sdd 6F agent is a
pol ypeptide that includes the extracellular am no acid sequence of a

CRF2- 13 pdohpepiidede. 75. The use of claim 74, wherein said pol ypeptide is a
fusion pol ypeptide conprising the extracellular am no acid sequence of a

CRF2- 13 pol ypeptide fused to non- CRE2- 13 pol ypeptide. 76, The use of
o a2 e B T i S Gl 78 wibvaih S geifleisns haamount otsa b GBFBe t hat
hggl gdgsl\/}ggq)%pggptm‘eeh kaib@ubjagtl no aci d sequence of a CRF2-13 pol ypepti de.

83. The use of claim 79, wherein said agent decreases the amount of said CRF2-
13 polypeptide in said subject.

84. The use of claim 79, wherein said agent is an anti-CRF2-13 antibody.

85. The use of an agent that modulates the amount of a CRF2-13 polypeptide in
the manufacture of a medicament for the treatment of multiple sclerosis in a subject.

86. A method of modulating vascular smooth muscle cell profiferation, 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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77. The use of an antibody that binds specifically to a CRF2-13 pol ypepti de
in the manufacture of a nedicanent for the treatnent of a pathol ogi cal
condition in a subject. 78. The use of claim77, wherein said subject is a
human. 79. The use of an agent that nodul ates the anount of a CRF2-13

pol ypeptide in the manufacture of a nedicament for the treatnent &f MAY 2006
rheumatoid arthritis in a subject. 80. The use of claim79, wherein said
subject is a human. 81. The use of claim 79, wherein said agent is a CRF2-13
nucl eic acid or polypeptide. 82. The use of claim79, wherein said agent

I ncreases the @DHY u&fof $fiadeftilid mokidih! O SRbLMST HCRL {5 S8eBlide n83- The

use of claim 79, wherein sard agent decreases the amount of sard CRF2- 13
pol ypept i dee mandfastyresqf i) raedicantant for the traatment of prevaatipg of iplameaiorBial agent i s
an anti- CRggre&3 antibody. 85. The use of an agent that nodul ates the anount
of a CRF2-13 pol ypeptide in the nmanufacture of a nedicanment for the
treatnment of multiple sclerosis in a subject. 86. A nethod of nodul ating

vascul alr snoot faa{]mﬁrsbralteaqidlylnlpaed;ﬂtcfﬁ%mpingng aﬂ@ﬁsttm&b logfﬁm(i{cﬁiheg con: ac]gi ng
a vascul ar, snoot h cell w n_agen nodul at es t he anmount o
CRF2- 13 pJT%M?%@S@%&P&“E‘@WI@ 39567 Btg%Ecﬁ/ﬁﬁ{N 0% PEPYIdediifiat pegitioly  an agent
that nodul3abes ot 44 paudlectide is" AR 13 pol ypeptide in the manufacture of a
medi cament for the treatnent or prevention of inflammation in a subject.

88. An isol ated pol ynucl eoti de conprising at |east 10 contiguous nucl eoti des

from nucl eot i dgg3DRbpolyrucieutidecsriciaitn 88 0btefeinfrosifiéa $06QF said sequence ded t hat
position .30962 of said polynucleotide is"A or"G'. 89. The pol ynucl eoti de of
cl ai m 88, "herein position 30962 of said sequence is"A". 90. The

pol ynucl eoti de of claim 88, wherein position 30962 of said sequence is"G'.

Censt 15 cont Gunteodirbrie§id el obaeFhR BPlcn 35S WA SRl cot i de- o

cl ai m wherig€f. sai d pol ynucl eoti de includes at |east 20 contiguous

nucl eotides of SEQ ID NO : 3. 93. The pol ynucl eoti de of claim 88, wherein
sai d pol ynucl eotide is between about 10 and about 100 nucl eotides in

| engt h. 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 wherein said polynucleotide 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.

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.

96. The polynuclectide of claim 88, wherein said polynucleotide is between about
10 and about 50 bases in length.
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94. The pol ynucl eotide of claim 88, wherein said pol ynucl eoti de sequence is
bet ween about 10 and about 90 nucleotides in Iength. 95. The pol ynucl eoti de
of claim88, wherein said polynucl eotide sequence is between abouj 5\],\1\,% fa@é
about 75 nucleotides in length. 96. The pol ynucl eotide of claim88, " Aer n
sai d pol ywogghsalisigle i s between about 10 and about 50 basegcipydoengih. 131 O
5 MAY 2006 WO 413/040345 PCT/ US02/ 36316 97. The pol ynucl eoti de of claim 88,
wherein said pol ynucl eotide is between about 10 and about 40 bases in

|l ength. 5 98. An isol ated pol ynucl eoti de conprising at |east 10 conti guous
nucl eoti des from nté?I eoti de 30650 to nu);c)(% eot j de 30660, of _SEQ | D. NO 3,
provided that posPf{ion 3@BEBol¥ucieqtide pisilaim S wherpesaidpolypucisptideds g9 The
pol ynucl eot i d@e@fecech hEHu Pdhd A4 bhsAg idnb@n 30655 of said 10 sequence is
"A". 15 100. The pol ynucl eoti de of claim 98, wherein position 30655 of said
sequence is "G'. 101. An isolated pol ynucl eoti de conprising at |east 10
conti guous nucl eotyghdes fy, | 28739 to. nucl eqt,l 8749 of SEQ ID
NO: 3, g'vvherei n pos:-9 ion 2@3%4?@%%1 é@%faﬂggﬁgen%c pgg{nig glela‘g I!O%Sn%guo.u%._ 102. The
pol ynucl eot i daudtotideairombdleotidec0650 tqraslebiideB0B8F 48 SBIQY BRNG:3, pbvidequence i s

"A". 25 103. The pal Leotide of clai.m1Q1, wherein position 28744 of said
sequence is "@&atp ﬁﬁ.“r%ﬁb?eg%ﬁa&f@gy'ﬁﬁ‘eﬁﬂ ‘Fe%t PHeC?corrpri sing at |east 10
contiguous nucleotides fromnucl eotide 28442 to 28452 of SEQ I D NO 3,
wherein position 28448 of said polynucleotide is "C'" or "T". 105. The

pol ynucl eoti de of &Pai m 18ke pelirucisatidpeiqlaimdty, whaam pebition 386553 said
pol ynycl eot i d%ed\ﬁnéecﬂ «ad32 0 5 MAY 2006 WO 03/ 040345

100. The potynucieotide of claim 98, wherein position 30655 of said

sequence is “G”.

15 101. An isolated polynucleotide comprising at least 10 contignous
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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PCT/ US02/ 363 (6 106. The pol ynucl eotide of claim 104, wherein posi b{'rson‘28448
of said polynucleotide is "T". 107. An isol ated pol ynucl eoti de co i

at least 10 contiguous 5 nucleotides from nucl eotide 942 f SEQID

NO: 3, WY&H403dsiti on 9426 of said pol ynucl eotide is kclﬂgjtsgyéj‘mol% The

pol ynucl eoti de of claim 107, wherein posi tion 9426 of said polynucleotide

is "A". 10 109. poI ucI eot i d 107 wh i 9426 of
said pol ynucl eo;[pge i s Olyl_lL C(SCO% n f‘g%‘ herFmrl?%gl ??‘g% ot(fztls)%%rl sing at

| east 10 corgolypuciastideds ‘m:l'cl eotides from nucl eotl de 9157 to 9167 of SEQ ID
NG 3, wherein position 9162 of said polynucleotide is "A" or "a'. 111. The
pol ynucl eotide of claim 110, wherein position 9162 of said polynucleotide

is "A". 20 112. T, pol yiuedised B@i%meoﬁh@édmph%ﬁa Mﬁ&%r&o bfid on 9162 of
said polynucleotide is "T". An isol ated pol ynucl eotide conprising at

| eas? 10 coriuclgoiées frpm mbb@tﬂtf?"dé@ $42drof SEQI PN O e wheBk nosities 962if SEQ | D

NG 3, wherei O vl d polynucleotide is "Cor "T". 114. The
pol ynucl eot i gldpp% nL l%ﬁ???%%“ c\t/\r/herel n position 8811 of said polynucleotide

is "C'. 30 115. The pol ynucl eoti de of claim 113, wherein position 8811 of
said  polynucl eOtli()g.e 's 'I:'h;r';')olynugeohde 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 3811 of

said polynucleotide is “C or “T".

114, The polynucleotide of claim 113, wherein position 8811 of said
polynucleotide is “C”.
30
L15. The polynucleotide of claim 113, wherein position 83811 of said

polynucleotide is “T”.
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