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TO RELATED APPLI CATI ONS The present application clains priority of 144 4
Appl i cati owwds@riseds No. 09/ 460, 602, filed 1999 Decenber 1W%I#§zghereby
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present invention is directed, in part, to nucleic acid nol ecul es encodi ng
ion channels, the novel polypeptides of these human ion channels, and
assays for screening conpounds that bind to these pol ypepti des and/ or

nmodul ate their activities. BACKGROUND OF THE I NVENTION | on channel s are
"nol ecul ar gates". that regulate the flow, of ions into and out of cells.
lon flow plays an inportant role in all brain cell comunicati on necessary
for, learning and nenory. Additionally, ion flowis inportant in many
physi ol ogi cal processes including, but not limted to, heart rate and body
novenent. Aberrations in ion channels have been inplicated in, anongst

ot her disorders, epilepsy, schizophrenia, Al zheiner's disease, mgraine,
arrhythm a, .diabetes, and stroke danage. lons flow down their

el ectrochem cal gradient through the, jon channels (passive transport),
=The .cure of the channel is hydrophilic, and contains a part of the:
protein, the selectivity filter, which recognizes only certain ions and
allows themto pass through. Channels are named by the ion(s) they allow
to pass. Exanpl es of ion channe i , not limted to, calcium
channel s, potassi um channel s, sggphﬁgtﬂgﬁ§gﬁgNﬁﬁﬁ§ride channels, etc. An |
14 JUN 2004 WD 01/44283 PCTI USO0/ 33829 additi onal conponent of the channe
is the gat is_open can _the ions _ recognized by the

sel ecti Vi tﬁﬁﬁﬁwmgﬁgﬁ Bﬁ&@"ﬁ&%éﬁ’?@@é@@%ﬁ in response to a
variety of sti b wvred {-04g; . - . m tQ. chan [

potential or tﬁlhkBgégggljnaggh%@mggﬁrg?%ﬁgﬁéﬁé@éj@%ﬂ?gsmﬁgfo.ioﬁéﬁgtﬂ?ﬂﬁﬁgel | .
Channel nai2%% Detemberlidpwhiehlisihigebybincoipdiated bprefaensdiatitseatitetpl s t he gate:
e.g., "voltage-gated cal ciumchannel." Presently, nore than 50 different
types of ion channels have been identified. Comruni cation between neurons

I s achi evegibypf Of TREIRRERTIORUrotransnitters into the synapse. These

neurotransmtters then activate receptors on the post-synaptic neuron.
Many such recepilbe presenttinventipo isdirdcted; appaitt, yo ouclein atidi rooleculesiaitodimgdonli.um

cal cium pofassiu and chlorj.de, Jdnto.the neuron. .These pores, or .
channel s, g#mé’n%li%sdgkgf’ vad’rog‘fpgphg%st% dhest E“‘Pﬁ’éﬂ"%‘i*@“ﬂ%‘ﬁt?é‘?‘?s%ﬁs ??{escfe&ﬁﬁ“ﬁy of
proteins gesmpeabdds thatbixd 10dhdse parpepiides ahd/oP sididhlats theiaedvities) channel
proteins. Included in this famly are the serotonin 5-

BACKGROUND OF THE INVENTION B
Ion channels are "molecular gates” that regulate the flow, of ions into and out of
cells. Ion flow plays an important role in al] brain cell communication necessary for |
learning and memory. Additionally, ion flow is important in many physiological
processes including, but not limited to, heart rate and body movement. Aberrations in ion
channels have been implicated in, amongst other disorders, epilepsy, schizophrenia,
Alzheimer's disease, migraine, arrhythmia, diabetes, and stroke damage. Ions flow down
their electrochemical gradient through the jon channels (passive transport)., The core of .
~ the channel is hydrophilic, and contains a part of the protein, the selectivity filter, which..
recognizes only certain ions and allows them to pass through. Channels are named by the
ion(s) they allow to pass. Examples of ion channels include, but are not limited to,
calcium channels, potassium channels, sodium channels, chloride channels, efc. An




HT3 receptor, the ganmma-am nobutyric-acid (GABA) receptor subunits,

I ncl uding gamma-1, rho-3, and-beta-like, and the acetylcholine recddtlﬂN 2004
protei n subagdlGzss ncl udi ng al pha-9 chain, epsilon chain, and beta-2

chai n. The&gurot{ansm tter-‘gat ed ion channel superfamily i REFYGRE8293,
GABAA, ¢l friona! companeRof thaghannebisiths gatecOnly wha tha gateds 6pératantiRéTidni €5 .

Wthin thi ' actd.onal receptqrs.are fornmed by hono- or

het er opent :{ﬁe Eﬁs ('):P%g‘u"t%%?l?gst%\ﬁl%é P ?SSL}E'YO“E}F g}?s"tli’@?r‘?ﬁla 6 ORER HsTCAPRNSA #P 2

ext racel | ulvarietyi afatiehubi, hdlﬂtﬂng!mha.li;ﬂilf@tbjaﬁﬁg&q‘gmgﬁi@ bSa1 OF ehese
erotonin, a

receptors contribute to the formation of an ion pore. so known
as 5- hydr o EePch Hrferaingrhentiests optsidg op insigenthe celln Glmnnblatames wfiehiatrosndada

neur ot r ansghtit@kati ] .rone, nley,  E.C.(1995) ,The |l o
Channel s Factng%nkd%V‘f)qJ.Ag’ﬁ. Egt gg%eébl?%lrp Iflglg%ggﬁég%%q%aa“@%#ﬁ@é QES b C
Press, Lomun thandb03tiffednegpes phHionthbnneleivetbesn ieathiéd/at es a | arge nunber
of receptors, t of . which are coupled tq activation of G proteins.
However, 5-HT3 redepbyFd %@@F‘F’hﬁ?‘ﬁ&%ﬂ 1§ gchigyegh by the relense b€ nowrgtramsmitiers
neur ot r ans b s s &d THeBe 86\BHRSLS e - .regeptors are
expressed both pr)gl-aﬁand post-synapﬁggﬁmeaggﬁhgaetﬁ??cgg ?n%f‘%‘EWﬁaseVPaP““
neurons. PEWENs MRNytsueh SecePRrs enntait pores axtapidly couict iokfsaeh as Rydimduci ng

excitatory tials in_t st.-sypapti ¢ nguron, whereas
pr e- synapt F@Q@ﬁgﬁ%ﬁg@é ﬁ%?@oﬁgﬂdw&tﬁe mo?'eﬁ%é"’ms’ o thapnels, are made of
neur ot r ans prdtéiarsabinigthithee Refrbey $ithé faniRUQRofefR fgk:ﬁ%aug?e?é)red 4413

receptors have inportant roles in pain réception, cognition, cranial notor
neur on act PFFPansaifengated ianrhanng! protaing nslidedtin this famibf 4re chie {efistoniays-

1995) o T R e PR o SR S B

in treating pain, néur |
01/ 44283 PEAmMACOESS28hdbeanlitte md theadety1EtblAn ded¥pise Eyotaﬁfshsﬁﬁj&; including -

Al zhei mer' s di sease, Paykipson's, di sease, arnyotrophic |ateral sclerosis,
emesi s, cr gl,pgg-?? S%i%m%WQ haimi cits, anxiety, depression,
schi zophreni a, aRd nelfinBhiteLbd® idh SOLAS gﬂrﬂ!‘nﬁ 1 { hne

3 ' Feed iddl ci s acg{'?ﬁgﬁ%ﬁafﬁﬂ g%?i)}t\b‘rs by

receptors (AChR) are distinguiShed fromoth ne -r
their af f i Blutamaterglytingand icotivic aretylcholineirceptor fanmities. OWithr thisosupparhAyEr S

like all _ n otransmmtter-gated ion channel superfamly.

Ni coti ni C%E@%ﬁé@%ﬁmﬁﬁ?ﬂ?ﬁm@wgﬁﬁﬁrwmp WbBH“%Eg‘i”ég Urnyscl e
and on  petramintsnabrane\dorBains hid ak) OxFL2BBular B a-YikdRP Ho¥nfin| OHE tHASHEMBEdnk v €
cation channel s a?& therefore induce excitatory currents when acti vat ed.

Ni cotini c APHRES Y resERtorscongibutgiedhe fasmatien ofaniienipeess, and

hal | uci nogens ( Seiksiin ais%%ﬁ-)mmﬁfl R ﬂ:‘hﬂ; ] %F;‘ f . I proyenment s

in learning and nenory in anina ?Elﬁew n-et a Eﬁémgggaﬁ%%ﬂ?aa%%#ggy,

1999, 10: 6B as afivusotransyattatsa oitogenigrl 4 hainone ¢Obsity, EICC 0X995) ThAldhRS

could be u ul 0 n ' ) tion, .ingproying |earning and menory,

i mpr ovi ng @%‘?ﬂeﬁ %%%ﬁ%gﬁﬁxwﬁﬁhw;&ﬁéﬁ@%g%%ﬁn deficit

hyperact i vLbidod 'Sk Diedl GpA426)C [Seflonin activates a large number of receptors, most of
which are coupled to activation of G-proteins. However, 5-HT3 receptors are structurally
distinct and belong to the neurotransmitter-gated ion channel superfamily. 5-HT3

receptors are expressed both pre- and post-synaptically on central and peripheral neurons.
Post-synaptic 5-HT?3 receptors achieve their effects by' inducing excitatory potentials in the
post-synaptic neuron, whereas pre-synaptic.5-HT3 receptors modulate the release of other
neurotransmitters from the pre-synaptic neuron (Conley, 1995). 5-HT?3 receptors have
important roles in pain reception, cognition, cranial motor neuron activity, sensory .
processing and modulation of affect (Conley, 1995). Thus, ligands or drugs that modulate
5-HT3 receptors may be useful in treating pain, neuropathies, migraine, cognitive |
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or snoking cessation. Expression of AChR subunits is regul ated duri ng
devel opnent enabling the design of ligands or drugs specifically ta béUNa@ﬂln

for particywqiygeyel opmental stages or diseases. The neuropranspl fbay
y-am nobut yr.i ¢ ;aci,d (GABA), activ s.a fam |y of neurotransm @?er- gat ed
i on channel‘és‘{reﬂéﬁlﬁ?‘r(’wg? If‘%?ﬁ?qy?egf"“%‘ﬁr’-kﬁl@lehs disedse Rprkiaserps gisease( GABAN)
(Conley, 1 S : L 1 nduc

BB oo A BRI e AN A AR paRATE Sock BBl Wi o

i nhi bitory or hyperpol ariznmg currents en st
receptor algprassion, scimopbrenia) agbjther@fizéive diseqitnr s are nodul at ed by
benzodi azepi nes

" barbiturate i cr ot Qxi and. bi cucui . nine (Conl ey,
1995). Thus, |igaKa mSﬁcﬁ?’ﬁégfllﬁﬁm‘%FeP‘%fﬁ)ﬁPg&%ﬂmauzcﬁbﬁﬁbffemsotéaulq be
useful in seegidheline ARspRtYby thelP WTRRE Yor SRbEAY &2 thci?lsﬁzmﬂjc.—%&tdrﬂgteﬁ)%
wi t hdrawal , panic disorders, pre-nenstrual syndronme, mgraine, and other

di seases crgptamess likeall memberscof themguretinsinitjerfatedann chdnnel superfamier al

neurons. T r f BAA receptors is affected b hangi ng t he
subunit co %8%@?6\ W 19% }gmﬂlrd & g@‘ bt'6 P""“&RE&&'%F E’Pgﬂ?lb?n ?lﬁi)e‘gdﬂ'ésﬁfet @%eﬂ“e

rel atively peripheral e dentredpuess e (hese rebptdre Forftnorselébdivetish chdhnels-2hd 991,
Proc: Natl:, 6 Ac démﬁg;;é?USA, 99:2673-7), -and the.pharnmacol ogy of rho

receptor hdh&i ¥R cugenthwhenactivated g Niegtinin8hRs arenscenters f®hi nada
et al., 1 . Mpe:Tete! - - I r . to

consi sti ng%@%&’sﬁ gﬁft’s rr%a?ﬂ%%g%%é@df’“‘ggﬁge% %rc %@é‘gﬁﬁﬁ'ﬁﬁé ?t?og:‘]mands
or drugs tdmpreemenissndéaningeaod memony ifl @imali¢heviareati., Behavioral Phafnacolugy,

ot her reti | .S ) 14. JUN 2004 1/ 44283, PCT|] US 33829

Conpounds {‘i%é?’d@@ﬁj ?@hﬁ&éﬁrm V’dﬁ“ﬁs\é&éﬂe AR SICOURAA hRgcod be usefial 1 or
the contr gbr sfesthesis ¥R, khRIHBIedriink WHH Rbnfdty) BRRY i?%g? ition,

neur odegener ative di seases including Parki nson's”an rs. Also
conpounds tsRazophaeniasanxiatycdepression, tajtention ddfiegdypbrantindtysdiserder, andaddiétimnses

i ncl udi | i pd.t. - dj | .hyt hni . d
endocri na ahaeRbine eS8 ERpRRiS SACEY shhuli e bieeiogds Ve BomH;
targets foengblipatiedesign bf Hgads opdrugs sptRifically tAirfetbd 63 pirtibulee deeelfhidtaier S

and defects, including schizophrenia, depression, anxiety, attention
deficit hyﬁ@gﬁﬁf"i P44CYi sorder, migraine, stroke, ischemia, and

neur odegener at i ,,M‘g@ﬁﬁ, _gﬁﬁn ' ] LGy [efnson' s

di sease, dl aucovrrlglea{lr?d macul ar T} ege@ﬁozl}é%clz%ﬁ#@éfsg‘ag#tlon%c%tljdr{gs whi ch
modul at e | eeuriransmitier-gated hen chapnels (GABAG) abd 8 famidy of Giprotaindéoapledoedeptors

di seases i ngl,udi | schersia, estive heart failure, rhyt hm a, high
bl ood pr esgﬁf‘éﬁ%g%&@eﬁ%@sﬁmﬁﬁw > "F@E‘Bﬁﬁ@“ﬂﬁ%éﬁ%eht ion are
descri bed kekibitoryJrhypefpolahizibplourEdid Wit SiRuRIQBIHNGABN 6NGABA L Rbdies to an

I sol ated nuclejc acid nplecule that conprises a nucleotide sequence that

encodes a pPePPsELtrRlsYcHINN-i SARAaiscentpns arampdulated byhenzodiazepines,.
barbiturates, picrotoxin, and bicucuilline (Conley, 1995). Thus, ligands or drugs that .
modulate GABA , receptors could be useful in sedation, anxiety, epilepsy, seizures,
alcohot addiction or withdrawal, panic disorders, pre-menstrual syndrome, migraine, and

Q
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other diseases characterized by hyper-excitability of central or peripheral neurons. The
pharmacology of GABA 4 receptors is affected by changing the subunit composition of the
receptor. GABA receptor rho subunits are relatively specifically expressed in the retina
(Cuttng er al., 1991, Proc. Natl: Acad: Sci. USA, 88:2673-7), and the pharmacology of
rho receptor homomultimers'resembles that of so-called GABA( receptors (Shimada et al.,
1992, Mol. Pharmacol. 41:683-7). Therefore, GABA receptors consisting of rho subunits
may be useful targets for discovering ligands or drugs to treat visual defects, macular

degeneration, glaucoma, and other retinal disorders.



honol ogous to a sequence selected fromthe group consisting of SEQ I D NO
10 to SEQ JD NO 32, and SEQ ID NO. 50, or a fragment thereof. The nidcily 20

aci d nol eowbaigipades at least a portion of ion-x (wherei | a, 2b,
3, 4a, 4b, 5, 6, and odi ments, the nucleicrba(ké{fh&r?éf}%%ule

7). ..ln s enho
conpri ses a- sequERE® “Ph%@éﬁ@&ﬁ?%%ﬁﬂyﬁébﬁe@%ﬁws alsobg useRibfrahe e
sel ect ed f eoird! b€ NGO SIS Sils i t - 11 NGO 32, and
SEQ I D NO 50, or 2 f[ag}rent ?ﬁégr"gg'fl@% ﬁﬁggrgfgﬂg%%%?@mg%?%?%%és%ﬁ eic acid
mol ecul e cHwiding:Barkinsen'sand éltheimérds oiso tmnpomﬁlsuhmm@wte&tﬂétii:gpﬁft he
group congj.stli £ SEQID.NO 1.tp SEOID NO 9, SEQ I D NO 49 and SEQ ID
R0 571, o TS {inl odidecal iipises incCigihe RutBedimitéd © crdievasseine nehytbms,
nmol ecul e csargkie] atbemlosHAd MR Buschir Aoifdrd ro0m t he group consisting of SEQ I D
NO | to SEQIDNO9, SEQID NO49 and SEQID NOS5 1, and fragnments

t hereof Accor di Ajerelpresenehanmelsanayce useful tazgqss Ewetidcoveringeligands opdigh €S

vectors | ' ; ucleig.. acid . ol ecul e of, the invention. In
sone enboct DY B SEdisiReRi s B e 35t HaE sEfizadngnia, depresoimoBRREt D
01144283 PAERtIGORAEBABEPpedanivit iditordes, higfdne TROKY, TRAERia, hﬁwnaheﬁé;g&emﬁve
I nvention provideg host cells which_ conprise the vectors of t I nvention.

In some ery¥dSHEMIsas Alkbeimst's diseasesParkingon’s diseasepgloueimmandowaonlar  The

present i | r (Vi | | .ef i d_rmolecul.e cogpri.sing a
et cot i o boniraon! Y AdiRTonboledahd! ek Hodilate 5 oI G o B BonsBe
.sel ected fireatmemteof cgrdioyasculasdistasesgnadiidifg3chémNOcdngdestiwHRarTallied, SEQ I D

NG 49 and S | D. |, aid portion conprising at |east 10 nucl eot i des.
The pr.eserﬂ"% bd?%f?fa eANJIEHERPSSF  produci ng a pol ypepti de

conprising a SERBLRAE oBfRk 8d of iRhidag EIREUCP’: Cansdidwg of SEQ ID NO 10
to SEQ I D NGO 32, and SEQ F%ENQOSO, or aoﬁorm gg or t%&éﬁt‘g'rnent t hereof. The

nmet hod conprising the steps of introducing a reconbi nant expression vector

t hat i ncl ‘ﬁﬁﬁnﬂaﬁi’f tﬂﬁe that encodes the polypeptide into a
conpati bl e host Ce :c?lpgrompﬁgﬂm st cell under conditions for
expression of tTise presend @pichtien feliles 6 @l Ydldtenid)sic ReldREIRELIE that EHRPREGQSENT

I nvention rfe\éhges an is&léat ed anti body which binds to an epitope on a
pol ypept i FECIEGHAT Sequsgce thaksnsadrsa RodyReptideicamprisingan amingrcidseguendeng of SEQ

ID NO 10 Hophorbgodsh u@e‘;;&n SfectldIrd tlw:%g - q]r{glEgg . "ﬁﬁg

t hereof. The pr esen? i nvenflélon pr owtges ngﬂe%é%hngf N %:I?nhéi%ﬁg? ne

response P NHO:3% and SELHD NE:5G op alfsagment tereohH nhié michgc acidenpleniteenldest ed

fromthe up, consi sti.n f. SEQ |.D, NO. o, SEQ r 32, and SEQ ID

NO 50, or g‘é?ﬁgtr?d’%%"&”ff‘g’é’é ﬁ%’t’e’gﬂfé}% .ﬁg"l'ilé"ﬁé?’ﬁ@g’ %f i3 geme

adni ni st erenit@difesits A leR AclTRoIBéul® borhpiEseR B/sUqQRRAEE Hfat edblibd &mmc

i nduce said inmune response. The present” invention .é)r ovi des a or

i dent i fyi $gMPrSEIgFLIRGHERGSiselectst fom the group consisting of SEQ ID NO:10 to SEQ ID
NO:32, and SEQ ID NO:50, or a fragment thereof. In some embodiments, the nucieic acid
molecule comprises a sequence homologous to a sequence selected from the group
consisting of SEQ ID NO:1 to SEQ ID NO:9, SEQ ID NO:49 and SEQ ID NO:51, 0r a
fragment thereof. In some embodiments, the nucleic acid molecule comprises a sequence
selected from the group consisting of SEQ ID NO:1 to SEQ ID NO:9, SEQ ID NO:49 and
SEQ ID NO:51, and fragments thereof.

According to' some embodiments; the present invention provides -vef:tors which

comprise the nucleic acid molecule of the invention. In some embodiments, the vector is

an expression vector.



I on-x. The nethod conprises the steps of: contacting ion-x with a corrpﬁ'hmd
and : determ ning whether the conpound binds ion-x. The present i nledtN gl
provi des awwedinagdssf or identifying a conpound which binds a p@Hgkf)SsRC! d

nmol ecul e encodi [ an- t hod conprises, the steps qof contacting said
nucl ei ¢ acid rm?&g?:(lﬁr g]géﬁég ?ﬁg‘%f’ g’ﬁqe gﬁ?\%ﬂ”ﬁ“&%ﬁ?ﬂ?&‘ Igﬂ‘&%a%?%ﬁ‘ ﬁéﬁﬁ Wch
whet her saéanpthevedoniofids inadmlionUTH Qirfe &RbSUiIFRhACHE Rost cH]?cQﬁnﬁ% t

i nvention provides a nmethod-for r identifying a conpound whi ch ul at es
the acti vi eXPTETIMNHFEIOTS-The net hod conprises the steps of contacting ion-x

with a conmpoun - her.ion-x.acti.vity has-been .nodul at ed.
The presen'[rpi nvglrllt oﬁ%?@&%g{ﬁ%vwe}?h%gm@ﬁc#]% ?f?ffgﬁb‘}iﬁﬂﬁ?iﬁ‘?rﬂﬁ?s‘%ﬁol og of
i on- x. Thendsitidedeqpenps campletanrtani 1ORS leastrEsittitgofa fidukmieCseftCted gt aase of
the animal with a.5 14 %gzhéggﬁ,}m 01/44283 PCT/ USOQ 33829 sequence
sel ected 1 PEHPERBITIGS hip SEQEBANGS. REQ 1D N9 4Fand SERABNOSHQ 1 D
NG 49 and skfpbiohebmprisiff a@gggrlbingg]e%@ﬁseof and determ ni ng whet her a

at abase 1's

portion of said library or onol ogous to said sequence
sel ected from t Fhe presen inventos pionlens mefitag dfprodicing 4 polPpeptide MRIpFisingzQ | D

A ot hod GROPERSREPEVEN GoRh R e CORORTE SROTBNNOTY s RrdoBipr i sos

the steps SEQEDNOS02oFdBdBblogds iﬁ‘éﬁx’gh&ﬁﬁérﬁof?fmé}ﬁeﬁﬂé H@ﬂlg%ihptﬁe &léfs'o e

acid nol ecul e having a sequence selected fromthe group consrstin SEQ

ID NO 1 tigtregsingn MOOMbIRECEXHEsIONAScian thasizcludes Alnéltotider sequermetthasn

t her eof ; )l ther a.portion,of said.library or, database is
honol ogouga}%gd%gtlhgE’éﬁggét};elﬁg\é%saeﬁ%&qag@%fh%ﬂﬁqlhEmﬁ'?%g'e(%’ﬁ's‘? ‘f"r‘ilﬁ”c‘)cfn%g}?@sl D
NO | to FofekpedidrofImEpolPpeitidéana retovériip hDpblgpsatideor a portion thereof .
Anot her aspect ﬂﬁthe present invention relates to nethods of screening a

human  subj ect Rreseah wentionproyidgean wplated anigodwhichhindsge agepiepecon a
pr edi sposi ;sdlygb‘p&igé E&Bﬁﬁsin% E mﬁmﬁtﬁ% 'ﬂ%eegrbgﬁc&{sf‘s?iﬁg% SEFRY Nt 0

nucl ei ¢ aci d unman s t to determne a esence-or an absence of a
mut at i on atbtSEQ HY N(r33,nd SEQ 1l NR:GOcrehonmipg esBagment dhieredfi ol ogi cal

activity of at ast one I on _channel that i,s _expressed in the brain. The
Yon " channel o cTEReseB R o Bouay e Bathon ot SBleBRrB A EHRDRSS Bify
consi st i ngmahmabEQindda Wdé&iﬂdﬁ@ se&&encSEQeét@dH@mﬁ:&_Fr sl 13,

SEQ ID NO 14, SEQ ID NO 15, SEQ ID NO. 16, SEQ ID NO 17, SEQ ID NO.: 22,
SEQ | D NO S PEQHHNGs1Rte SEQ IBRI0:I2pandSEQ IDIRE:jhormhomologram fragmgnt 27, SEQ

variant s’ REghy TR ipabd Bt st g O atlclaf o el O fPICe

fromthe pufScentdomduadsadimmube rdspomset at i on. The. presence of a...nutation
altering the anmino aci d.sequence,. expressi,on,.or piLological activity .of the
ion channel i %Ee?ﬁ? WF@“%P’& 58%@1%‘5%‘*@}1“5{%% w‘“F‘gE%&F

devel opi ndohhe THé H&@h6E Eomprises the steps of: contacting ion-x with a compound and. -

determining whether the compound binds ion-x. -

The present ir-xvention provides a method for identifying a compound which binds a
nucleic acid molecule encoding ion-x. The method comprises the steps of contacting said
nucleic acid molecule encoding ion-x with a compound and determining whether said
compound binds said nucleic acid molecule. |

- The present invention provides a method for identifying a compound which
modulates the activity of ion-x. The method comprises the steps of contacting ion-x with a
compound and determining whether ion-x-activity has been modulated.

The present i_nvention provides a method of identifying an animal homolog of ion-

X. The method comprises the steps screening a nucleic acid database of the animal with a
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The present invention further relates to nethods of screening for an ion-|
or ion-3 nental disorder genotype in a human patient. The rret hodslé:dUrM)rZiIﬂée
the steps ¥D 1442891 di ng a bi ol ogi cal sanple conprising nucl g, rom

t he patieng it t u ond| n
to alol el | esqu$ |C\cl)§ﬁle@hgrm?%n ? b%go%?%ﬁst r???ﬁwgﬁf’a’ﬁ’?g? §€1§ﬁ§ ﬁ@téa&%g}npl ng
t he. i on-i fN@:4%and SEQ IDA¥OIAnesa pbitehltherof ahatdetirshihg dheder ¥ BoRfondf s%nt al
di sor der no lLn sp odlnent t he nental di Sorder includes, but
is not i f‘@%‘?‘t% bé‘ﬁ%ﬁsg’gm?b “émé?‘ 8equenes glesmdfeom thqumAmlS(tmgmf
Attention Hesg 41C t _Di.sor,der

I di S?%IID'NO @?D'N’G@Ysﬁ@l‘i’fgﬁﬂﬂﬁﬁ%g?% nso Ig m%ggé}g 3f’

neur al ers such as Al zhel ner' s di sease
m grai ne, and s€he present imMention providelsla methéd ﬁﬂld&hﬁﬁﬁ@% anfialOHd i3 3f ion-

PCT1US001 siaon pol ar sease,_ epilepsy, neuritis,

neur ast heﬁ’?fﬁﬁe B‘é’ﬁé hﬁégﬁ%gﬁé Scm&‘?ﬂ‘&%@‘“h‘?‘?(éc‘d?’ll?@% P@B@rﬂlﬂmﬁ'\)\m Bon

provi des kivcteid 8¢id $5dleai Reifg & w@@n&w&% ﬁ&n%@gﬁggﬁoﬁsnst q’ 5o der
er ef or an gonuc

or a genetic predi sposition The kits in 0 eoti de

useful as MOQWQ@N@@HSEWM% smbSERIIBNOIS, er mpomionitheredf; gehe or a
hunman i on- [ C e C .6:50 nucleotides in a
sequence t Fﬁ@cgglpg%lﬁéﬁ%ﬁlé tog%{a?’?)sedsggﬁ'ﬂ HS 1y said §6apensey e
human i on-stleotedlfwm&xa;@-bep seisting ©f SEQ IND:1 & SEQND3NOMSISREY ITERUESS £nd
except for %gpi?&ﬁnce di fference selected fromthe group consi sting of a
nucl eoti de® or hprtign theseofdel eti on, or nucl eoti de substitution. The
kit also includ ,ngpér_q eqt The nedi a
contains i nforﬁﬁﬁ?l on for of ent | yf%kpu#dﬁ%ar%ﬁ#ggn@%q?sérg;%gg h a
ment al  di s;obmetto@aglosgadfsbrd:rpffemhngnbebtmmar genetie predispbsitiop CeydTor. Pihes N5

being identi bl e usi the oligonucl Qtld probe. The present
i nventi on ‘?‘EPL?‘%eW“P@TS& Stflif‘?fé'? H!S’EH‘C 16184 P??thﬁmPéHbJEﬁéﬁﬁ‘S ned j ¢

variants tgiéden6Oor & sHseisce'tiflaliniBAdRhitdlingOmdBhise a&h%eﬁ%bmb& g,' e the
acl

steps of _providing biological sanples that conprise nucl el roma
human pat itielegigabashiyity @f atders ope tanghannelithasisienpressed irtbebrdie Fhe joant ' s

genetic prd the nucl ei
presence o0 onég %rﬁ ﬂfeﬁﬁ%ﬁgxgﬁg%g%gﬁ%éﬁ&g%nne? BfvRcopYs mé%(?)tjr gg@g@ in
t Ee br ai n.NC118, 8EQ IENNOnH, SEQD Nk $2,:8EQ D NO:48) SEQEDUNO¢Ist, SEQEID Kh:15,0m
the group L] 0, EQID NG _ 11 SEQ ID NO 12, SEQID
no 13 BB B o4, 5’%@%5%5&“%6 V29, REQD Nek25 QI NOI4EERD NO
-221 SEQIDN | NOES | QID
NG 27, SEQL RO o8 DN S B MOz RPN S8, SRR RO RSERT 3o
allelic vﬁ@éﬁt and HEQABINO:5Praedraliclic variants therent | &dhmmmqwﬂmahsorder ar
correspon Qs+ nes _encod
nut at i onsq"{lj’éeE e:?gl n%@@@%ﬁlaﬁgmsmc \??F%’:Eﬁf’?pﬁﬂmﬁg?l? efg"t B@SW"F Hfﬁ
mental d |rmctalﬂlm altering the amino acid sequence,-expression, or biological activity of the ion

channel in the nucleic acid correlates with an increased risk of developing the disorder.

The present invention further relates to methods of screening for an ion-1 or jon-3

mental disorder genotype in a human patient. The methods comprise the steps of

providing a biological sample comprising nucleic acid from the patient, in which the
nucleic acid includes__sequcnccs corresponding to allelles of ion-1 or ion-3. The presence
of one:or more mutations in-the ion-1 allelle or the ion-3 allelle is detected indicative of a
- mental disorder genotype. In some embodiments, the mental disorder includes, but is not
limited to, schizophrenia, affective disorders, ADHD/ADD (i.e., Attention Deficit-
Hyperactivity DisorderlAt_tention Deficit Disorder), and neural disorders such as

Alzheimer’s disease, Parkinson’s disease, migraine, and senile dementia as well as
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The present invention further relates to purified polynucleotides
conprising nucleotide sequences encoding alleles of ion-1 or ion-3 Iehr Bith 2304

human w t hwap opaied  di sorder. Tbe-pol ynucl eoti de hybri dize
f SEQ | D NO 51 under the fol ?8%}‘%&‘}’%29

conpl enent - 9

hybri di zat i gﬁ“’g%%.wggs% Rojﬁ“ ‘ﬁW’F‘i GPHepsy.gK s, negrasthenia, surophBiy, nsureses,
hybri di zat iapg tigoligt | on conpri sing 50% formam de, 1% SDS, 1 M NaCl, 10%
dextran sulfate and (b) washing 2 tines for 30 mnutes at 60C in a wash

sol ution conpri sihegresetit inv&Sidreprdviies I5BFor Sheenirgd UHME&:?QIU &81d Ji‘i%é ﬁ@%Odes
ion-1 or IO%%%? 14 JUN 2004 WO 01/ 44283 PCTI USOO/3 829 a
sequence of® Of P BFRTUC BIP W@E@nl@fF@r 5@hekits mMSE@oIIEDmMOtlﬂs or

17 by at eefhl astiyrobe Sdrddénti m !mﬁﬁl | s I‘OVI nmet hqds
for identifyi ng}_}? nmodul artor oﬁp B0 i ol ogl ca Q}a&ig{lﬁ\?? 1% P?’P i '8 g the

steps of cé&ffita lgﬁmléélpmldﬂrmmsps €56 mgcieotides masethﬁcmeﬁﬂﬁ@@:ti@ﬂd)r' n the
absence of nd.and nea urlng I on-x bi ol ogi cal
activity i n&t11 %ﬁ%&ﬁft&%%@%%e%% ‘gﬁ‘gﬁpp HBP@H%% PHIRN3 BENs SSGPEIKE ORI bi ty

in the pr esmebco@g@u&ﬂi&?ﬂf&poforbh@sﬁ%ﬁe'd{ﬁb@&g fd ﬁ&n'ﬁ]ﬂéﬁ?’%' ve of
a nodul ator of bﬁl %%l cal activity. As used herein, e term gi cal

activity" GANSIHNg skindde addivon; amycleptederdpletion, Olamtcilmtrtiy sabfstithioni dihe

channel . dmted to, the
by 11Tyt obng aaala el AR Siithe HffBandgbiidhl TR Toedin OB 1y 1o
transport infersndtioprfor idnmiﬁrim@paiymbﬂpmsmrthut&eﬁela& WA a Bl dioflfer of B
present invent.i on further | des thods to |dent|f conmpounds useful for

the treat n€HEHSPIHSROSIIOY; EB'F %tlae petymorphisraheingidentifable neing theps of

cont act i NgoldgorkOI¥BA8d &4 LProbe™Pri sing ion-1 with a corrpound suspect ed of
binding ion-1 or_contacting a conposition conprising ion-3 with a conpound

suspected of bi hb¢ ng:sminm@ntwn@rmenmlmy tobnemﬂndmtﬂ'ymg(ﬂoﬂ Senaeinieliad

suspect ed I on- und su pected of
bi ndi ng i on- et 6C ecf]w@é) Oﬁl\ﬁ Fdstn ] %h%fgcﬂ ﬁ* |5i‘frP5 or ion-3
are candi c@bmchmgrholugdal mﬁkﬂ; uﬁmﬁﬁmh&m&%ﬁ&%d% a%bﬁl%gé{ %ﬂ The

pr esent vention further provides nethods for |dent|fy|n a conpou
usef ul w&ﬂ ‘{5?" %? g‘i ke prtienicLgenetin Proggnitors ob pragieny) apd deteetingf

i on-X. Thein tHEhBQER acid the re%@x’i@rdfﬁﬂe Bﬂﬁo&trﬂﬁ’éﬁ%ﬁ]ﬁ% @g«t:]haé]g { b i ndi ng

partner and a conp05|t|on conprising ion-x in Fn the
absence ofex@rw%mthebmﬂh@mnohmpbwmpmedadmmams uﬂﬂrtmiecbﬂtﬁ‘hﬂﬁn t he

oi ndi ng. part MurAaes g & $ﬁ5§ﬁ§5§§§s§ﬁéébﬁﬁbe!ﬁsgﬁwﬁﬁ Sk B0 15

conpar ed tswmdmgm, BEQUD Ni0:E5) SEQID N@l@l@ﬁ@lﬂﬂd@ﬁ@@%ﬂb NG:2bl6p@al | ve

a nodul at 0 eful for the treatnent of nent’al | sorders.
OI'i)N%nE)S %%%ID%IO :24, SEQ ID NO:25, SEQ ID NO:26, SEQID NO:27, SEQID

NO:28, SEQ ID NO:31, SEQ ID NO:32, and SEQ ID NO:50, and allelic variants thereof,
The nucieic acid includes sequences corresponding to the gene or genes encoding ion-x.
The one or more mutations detected indicate an allelic variant that correlates with a mental
disorder. |
The present invention further relates to purified polynucleotides comprnising
nucleotide sequences encoding aileles of ion-1 or ion-3 from a human with a mental
disorder. The polynucleotide hybridizes to-the complerent of SEQ ID NO:49 or of SEQ
ID NO:51 under the following hybridization conditions: (a) hybridization for 16 hours at
42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10%
dextran sulfate and (B) washing 2 times for 30 minutes at 60°C in a wash solution
comprising 0.1x SSC and 1% SDS. The polynucleotide that encodes ion-1 or ion-3 amino
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The present invention further provides chineric receptors conpri si nglgt 2004
| east a portion of a sequence selected fromthe group consisting of é@‘ I [8
NO 1. ,tovoSE@288D NO 9, SEQ ID NO 49, and SEQ I D NO 51, wadGsdaRidroOn

conpri si nga@aséqgaﬁée ' | .Qt her /?’Sthe

i nvention are descr i(lg){ggc P%ﬁﬁé‘?gg@fﬁ%}éﬁ?‘%m&ﬁ% ?ﬁ‘%ﬁbéﬁﬁszlmfdf/b)’zw
PCT/ US00138dest peyaside® DESCRI PTI ON OF PREFERRED EMBODI MENTS The present

i nvention provides, inter alia, isolated and purified polynucleotides that
encode human i oh CHERTH 1RvegFion alse prqvisles meshads for idensifying amndulator off t hese
pol ynucl ectibRescal @A H £ Al e vectors rocesses of
maki ng i on ig’%annel s gg'ﬁ%ﬁ&ﬁ@? gglﬂéreﬁ?%(t)éc,igss ng Blﬁ%ﬁﬁ’& at??il éﬁfo‘v%msscs 10n-X 1n

pol ynucl edhe geesenpsdnddn ther absencs olf atpetitivenmbdplator icbfpoiuahand e Atkrisio 36ilx

buni t s, £ . i ds whi ch nodul ate ion channel
cortvity, UEleBREradiAR IR HRlly 15 FREIN o cretoe oo biolosjeal ey toms
Vari ous defrestnté eersusdtRentrcts tﬁéﬁﬁxﬂktw}%dnﬂﬂ&sisgx%gﬂﬁgy bof agq%?chl%@{? have the

meani ng that woul d be attributed to those words one the art.
Words  spduplopical aclivites i ned either bel ow or el sewhere in this document have

t he meani ng pr oyl L 03 t ngext .of the present invention as a whol e
and as typi cal I%g %gglr&g‘{i%o'ggg&%t {l?bo)si%g:caé I?F"IIYIB{% °Sﬁnt‘?1’e°1¥i‘r“!1gl 1efery dhe pativg n,
t he phr asactivionoftharioethannel eAqivitiesdi i Yhahfel & HARAE! bt AR né! V& ttBih@e

e

novenent of .ions. agross menbrane, as well as to subunit polypep
chai ns t h@PIltY ‘fié’éi@&%ﬁ“ﬁdﬂgl’lﬁmwwm angthe shilityetodransparhiong fiese nt

i nvent i ONgngfsRieldf S YeRBtAd o t}}chﬁ,érg{aechannel s are also referred to as
"receptors.” Those of skill inthe art will recognize that ion channels

are made of sublihtipresentmventizh fnether provitésemethods (GS8EIGT compeiRisustRl sty
conponent portiion of. an.ion chann i ncl.uding butf not limted to the beta
subuni t arti% &%Att%g?l %fsrg%fgflac[}%odggﬁbﬁh‘f %&w%i@%ﬁ%%f%“ﬁéﬁei n and
under st oogommpositien aomprising e6i6 | WathddakiPéuhe Mdpeasd opﬁiﬁdiﬁ%tqgnhymragﬁ% a

Sy

chem cal, as opﬁosed to enzymatic, methods. "Wholl esi ze

sequences “9FPosiHeR EPHPHESIEE #Rnrd Mithayrompengd b\;spemdrbéaihdingém-,‘i. dhet binding
"partial | petwesk Md1E S g}@i g‘glr!gg e wherein-,only portions of the
resul ting, E)NA Wérﬂ;?%%ég%uce “§ C mﬁg%pf’én@glﬁg_@g; f h?f%?ﬁ?"‘?é&? "is
lr)rpant | a prxymp?md gr:.lspemed gﬂ:inéin@ 6ori-3 isdedctddh Qidiﬁpdmgyideﬁﬁgb% h4biBdiR ién-1
i onol ecul e. the case of proteins, a region is defined by a contiguous
ortion o . omai n" IS
porti on of¥ 9765 aFFieABIgaIE FOmAR It i< Bl fo e SpArew of menvel disarersdomni n°
herein defined s invEftionFurthet prdiidds rRUERR" *dkﬁ?"fy;n' | ﬁ&ln L&yt hat
contributes to a known or suspected functi on&%fﬁnt. he Bromor g‘(!’:lg e. i itteful
as a modulator of binding between ion-x and a binding partner of ion-x. The. methods .. .
comprise the steps of contacting the binding partner and a composition comprising ion-x in
the presence and in the absence of a putative modulator compound and detecting binding
between the binding partner and ion-x. Decreased or increased binding between the.....
binding partner and ion-x in the presence of the putative modulator, as compared to
binding in the absence of the putative modulator is indicative a modulator compound
useful for the treatment of mental disorders.

The present invention further provides chimeric receptors comprising at least a
portion of a sequence selected from the group consisting of SEQ ID NO:1 to SEQ.ID v i
NO:9, SEQ ID NO:49, and SEQ ID NO:51, said portion comprising at least 10

nucleotides.

These and other aspects of the invention are described in greater detail below.




Domai ns may be co-extensive with regions or portions thereof; donai ;SJMU‘
al so incorporate a portion of a bionolecule that is distinct from]
particul arwoeeiang3 in addition to all or part of that regi oper/b¥@msRs of

i on channelDEDATLEP DESWPTI@WOWPQ}EPERHEB lﬁﬂg}# 2004 WO 01744283
PCT/ USO0/ 33829 to, the extracellular (1. rmn ﬁstransrrenbrane and

cytopl asmic (i.dhe F@:ﬁ&eetmmiop prmml. nﬁerauuﬁblawd&rﬁ%ﬂﬂeﬁiﬁly\ﬁﬁcl\ébﬁdbs

i ke- nanedﬂ{a?%go K han n and each of the |oop segnents (both
extracel | ular angﬁl (r%llt"?agcl%’? %"Q?SPBBBQ‘B“OB(S]PR{%{OV?%O%GP@F@WB ﬂ"Fﬁf‘ansrrerrbr ane
segnents. pslynacidotiddsChakt célﬁﬁrab%%e@&%méséf veétﬁrfs ﬁl%césg?ﬁo @bﬁ%

nmeasurabl e jndicia suggestlng or revealing bin
i ndi rect; Shandglsiang sy W‘éﬁp@ﬁ%@ds Qfeus}ngthvab@/e pl}lymmlmndéﬁ andafef:e;es 1stomated

response t . us I n for exa e,.the

affinity o%“gﬁ‘%gfrlﬁg)dc()ﬁ)%}ﬂ?&r Psraan ?ék b'i"ﬁttlj‘f’ gs b%%ﬂﬂ?@“ whishyrasulatet i de
of the i nicanthaome! aéntutyl,lah&c@ﬂﬁolﬁidsﬂzabﬁmdﬁta&rﬁh@ﬁﬁuﬁ}’amyr ement of

downst reanbﬁﬁzyme act ivities, and downstream nessengers Such as K+ ions,

Ca2+ ions ions, cyclic AWP, and phospholipids after sone

stimulus or evem;tanoﬁga fﬁﬁ 'a?emﬁ&éﬂﬂ% ﬁﬁ?\?uxsd%ﬁ%‘?‘%g%%%j“g%?%a uring

ion flux. As used hereln e term
Activity cmmgMevmmmmm mﬂmulwdﬂ@ BheregksllddinBdd anergot ent i al

usin ele r ensitjve, dyes, .or by neasuring neuronal or
cel gl ar a @Td‘f’@ ?ﬁ eJaﬁﬁl"gﬁl&Tﬁ?%ﬁr Btﬁ?ﬁl’ﬁrgéﬂ ﬂ?&ﬁ%‘?’@ﬁ‘ bgverth %gﬁéﬁwg Pl'Q\héed
t hr eshol d i‘n(lhc Sbhtekd G¥tthé fressk iﬂi@nﬁlﬁi%@%ﬁél@g?%‘%%?ot e? %ﬁl Stor ntbg%(f%g ‘o

| ong- termlnhl bition. As used herein, the t
i ncl ude f ut¥illedinghe agnd part i al fragrrents of prote| ns. The term "protein"

nerein, the t or neaed bk BIABASE o chlapdl el Wonrehanng) iy aipsitie, or
am no aci dnevementad iowssacused nkwrhearm,asthell hefd@u‘bﬁiillt pElypeptidR CBRIn that | S
intended to refer to a, rec "&-’gﬂ’é corrprlsm? portions of nore than one type

of recept ot°ORIECSuRh A channe Jemehagnels of the pressnt iaversionp exerligang-gatadpr i se

t he por e- f g fdiehdnheRRreARy » | choI I ne
receptor and the extracell ul?g?rcggﬂg%? ofpt@‘ﬁ m&ﬁ%lf%hﬁ?té% n@??&x

acet y| chol thatiopshannels are aisderof subunits efps uses hefein, hhe mms'enasummefers mngr e not

:In(r:nl ng,t?or exangﬁor%{lﬁe poﬁ%h&?“%ﬁ ﬁiﬁggﬁﬁm%gcm%ﬁn | pha7

ni coti ni c cthetasbadiated sebunits.ept or and the extracellul ar domain of the GABA

[ Coaptor s and pOVRERERL|Saes PR aRd sodepiont it traru s pobmICIedeser 11
1 agrent o, om e 55y hefal & GRBSLE b n bR mdldsy SWHT! syl
i ncl ude rBNécseqnahceanm therafors produdedantiraly bﬂehmndahaamj amiMpialpdives ,
pol ycl onal syﬁﬁ:tchgg&i DNAs embrace those wherein only portions of the resulting DNA were
produced by chemical means.

By the term “region” is meant a physically contiguous portion of the primary
structure of a biomolecule. In the case of proteins, a region is defined by a contiguous
portion of the amino acid sequence of that protein.

-+ The term “domain” is herein defined as referring to a structural: part ofia::: =
biomolecule that contributes to a known or suspected function of the biomolecule. - .
Domains may be co-extensive with regions or:portions thereof: domains may also -
incorporate a portion of a biomolecule that is distinct from a particular region, in addition

to all or part of that region. Examples of ion channel domains inciude, but are not limited
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-10 14 JUN 2004 WO 01/44283 PCT/ USOQ 33829 chineric anti bodi es, h“”f‘(“]ﬂl??l][]l.
anti bodi es, and reconbi nant antl bodi es identified using phage d| spl ay. AS
used herelwlo{)mmsterm bi ndi ng" means the physical or chemnjCglisdonbgpaction

betveen 146 Smgerp ok ofy Tobee e o auet SR 0
non-i oni ¢ ddmyzingg&m}bmd&eﬁ&&ve dath I‘ifﬁ&kaincd’%@foﬁ?ﬂﬁ hﬁ}lc?s.r afil 'eQ&Z(I)f tfié C-

The phy5| i nteractiqQ t he bi ndi ng, can be |rect or rect,

i ndirect %?F\@egt”l’ﬁnﬁj tlbq‘-xtmggllqlg anddntedcelylas lqupshmmbcemgpadgncenm conpound

or nol ecuhfmidef®rdnell refers to interactions that do not take place
through or due to the&gﬁ&gct of another protein, conpound or nol ecul e, but

instead are wi tmmused lm'rdm,rﬂxetdmt‘aaﬁwa” refeegioGavarief) S MBAuAbRSndRidi Ng may
be detected in K ffer en‘t_.i manners. As _a non-limting exanple, the
physi cal BPﬁ%ﬁsﬁﬂgP feé’Fﬁlé‘EEIb‘H i+ Sthendisert op indirept affestingra rebpotisenienthawmgand a

compound GaRef3Qrab rna
functi onal ef\=/| dengé[eﬁgéf&g} ng can&?é@gﬁgtggggﬂﬁ@}uﬁg I%Jg g&‘[ alé‘j’lca"h(’?el I
transf ect @tﬁm of aennpoynddos dingrtiybinding a palypeptidef ortpodmiubéstidé @Nthe Bi ndi ng of

t he transfectn {qﬁeh to a I| d of, t@ﬁhl on channel_ that was transfected
into the eell 8?0 ity Fﬁrhﬁlls? teme‘W BEagireneERiA ﬂ@“@i’ﬁ’é’? eRBIMfods of

det ect i ng ablivides)ana dowhstréank AR¥eng&s LIDSA 10T jopk i)('fd” ioh&! N.—I’f%?ﬂ orr ibss, used

herein, the ter m "conpound" means any identifia em ca
. ol ecur¥cliG AMR; apd phospholipigs aftensomedstimnlus enmvent. fivir esarnple, paivityden be

Do ARt SR o L A U SRR3R, 28 ot o

Wt son- Cr cuiterita gectivitlyrcan g]sotbetmmredl bg meabinig Mﬁhk@s ififmeinbtiAd fotentid uding
nol ecul e. @g ed herein, the term"contacting" neans bringing toget her
ei ther dif FP@“&I" tﬂ%‘?F%’c?‘q"ﬁdY&"@bh%WﬂﬁWWPmllﬂhf@mew@Sa

pol ypept i deidH p&@ﬁﬂﬂ@ﬁfﬁ%ﬁ'oﬁ%c&ﬁenrc Sthe ﬁmd mﬁpfauﬂg laX@&F%&tgﬁ‘na? u?n% ns.

pol ynucl eoti de can be pr.esent any nu er o ers
et c. mntmmentmmOngmwm, pl acing the compound into a beaker

mcroliter plat culture t k,,Or a raar.r uch as . a genpe chip,
or the like, \ﬂ% Escon ?"?h'é ‘F%ﬁm’dﬁ 3%%4@5%%9@8'%1’6&‘ al r agnent
t her eof , ﬁlagmuﬁiseblfpraeind. mi@ﬁub%tﬁﬂc e @edllﬁibxﬁ,haﬁm!angéabiyaaﬂent
thereof qsed erein, the phrase " ogous ‘nucl eot i de sequence, " or

" honol 0go+RCLYPERUAS. " Shes, a8 ysedrherein, tb? ‘%r ‘P&Qtp 7 angludes polypeptdes peptide,
sequences GhcHepRHE drabfind 135::@18&%.09% at the nucleotide level or amno

acid |l evel, of at |east a%cout nmore preferably at |east about 70%
nmor e preferabl yisatsed berein, sieoetm 8chiinerio rexepiogf Bristehdedab réfepsia retdptdd JUN 200

comprising portions of more than one type of receptor. As a non-limiting example, a. -.
chimeric receptor may comprise the pore-forming transmembrane domain of an alpha7
nicotinic acetylcholine receptor and the extracellular domain of the alphal0 nicotinic

acetylcholine receptor. Chimeric receptors of the present invention are not limited to

hybrids of related receptors; chimeric receptors may also include, for example, the pore-
forming transmembrane domain of an alpha7 nicotinic acetylcholine receptor and the
extracellular domain of the GABA receptor. Chimeric receptors may also include portions
of known wild-type receptors and portions of artificial receptors.

As used herein, the term “antibody™ is meant to refer to complete, intact antibodies,
Fab fragments, and F(ab), fragments thereof. Complete, intact antibodies include

monoclonal antibodies such as murine monoclonal antibodies, polyclonal antibodies,
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WO 01/ 44283 PCTI USOQO 33829 about 90% and nost preferably at |east ?@E
95% to the enti rety of SEQIDNO | to SEQ ID NG9, SEQ ID NO 49 a iﬂﬂ"
| D NO 51, least a portion of SEQID NO | to SEQ D NO 9, SEQ

NO 49 and g b5 1, which port. on encodes a_funct i onal PCHYMII88f the
encoded pol“ gé Ogiesymanged gn e seombinanrgibpdias ieSfifed Rind\O: 50.
Honol ogousljﬁ (ﬁg)‘glh e sequences i ncl ude t hose sequences coding for isoforns
of ion channel proteins. Such isoforns can be expressed in different

ti ssues of the germsedbegimitismens “bindmpllinieans thephysieNBRhémical fntri@ohve

splicing of RNA. Alternativel |soforms can be encoded by different
genes. HonBFBYFSHSVR REIEDS: "(?@’%’é‘ﬂﬁ%?k‘@% ecyles (erduding neeleicdeidssaghenDRBA or

encoding f GNAY of 86mBRAAGR! hetest. Bkl iAcIRRRILAS ALGh! &&Pg%”@@&ﬁems

i ncluding, but not limted ogous nuc

al so i ncl uder Wsals, lydrophwbic imteratttmns,tanc prhyaich})anm@s:uﬁbmmgb@dd@é icgn be
set forth herein.

t | t
At hough & RENGE A iRecd iniitcin BEOR S 0uelEon Rals e <Hissinafanother proven,
under st ood compurider heléanls. mebﬁblhaihgﬁéfsﬁ t6 &térH&Ldﬁg ShatldpHop m'kf: }lags 9{}&1 t her

human aIIeI|c vari ants and non-human forns of e i on channe €SCri
herein. HoRD !Fg'@ dhe affeqiof amlhe@é'qtﬂna@e@pbmﬂlmdmltmd&dauamsmdam dnlsu&quences

whi ch con P cTaTeYIRY stitutiqns i 10to SEQ

| D NO 32, Bﬁigp SEO %‘ﬂ%’%‘%‘ ﬁg%mv\e/e sa’sa‘“%ﬁ’?%%k’? a‘é‘§°‘ﬁ‘é\’ﬁ Hg“}’g M nnel

activity. mahml Ag(almndmmmg exaingles thgphisical Mn$ﬁa?&W§d dﬁ%ftﬂde t he
activity ercen

sequence of OIV\@QEOHQ | des havi ng I on chann
honol ogy c SHAME ’l‘ﬂf‘s a cQIRPQURY can be detpgtedg HEPWMCO(HWO@nm n
+ Sequences Aﬂl@hﬁﬁbﬁg%&ﬁ&ﬁl eMaé&lefb&dfx%“ C'Ue)ﬁ’eteg@a%ln Sfo@&?ﬁl eped

Uni versity Research Park, Madison W h uses the
and Wat er nifAnsfecied, withapd expysssing amesrmel dafxBe #Bentiomi Bh:dmg mﬂtﬁemmfé&ﬁﬂ

her ei n by usi n e default set gs .
Lseq her vi bEll Bl e B ohfhncl fiY et Raciotelintahe Fefh peovies Mpsianal
interc hangeaﬂént:ewfbihchm rOdeE methods bf deteching birdie &8 well IHdvwi doltose ofSkiniS €d
herein, the term"isolated" nucleic acid nolecule refers to a nucleic acid

mol ecul e ( 8% RNA) that has been renpved fromits native environnent.

Exanpl es of i Sﬁkwhé?lﬁﬁ, ﬁk%rﬁf’“&xﬂéﬂ%hﬁ@’%@&s aﬂgcck\'%?ifiaﬁg C(:Bar ft ﬁ‘% :I):\I,T ted

to, reconmbi nant DNA nol ecules contdained In a v
nol ecul es vmimm&; inglundiing, byt notdimeited to gcmmlllmdéctﬂ:ee |pbptldh’;’l pidtéin] $hgaf,

ol ccul es. Medide frkﬁ*?&eﬁ‘%gn‘? SoffEtirPoung i o eatarabpr SRR e mans an
activity of pfﬁf‘if‘ﬁ@ T TN ot b1 T AL i e o
term"pr evWFﬂb““‘ﬁl‘E’F’élFémttﬁ)oﬁééP‘é%laﬁ'é maojecule.obabi | .ty that an.or.gani s m
As used herein, the term “contacting” means bringing together, either directly or
indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the
invention. The polypeptide or polynucleotide can be present in any number of buffers,
salts, solutions, etc. Contacting includes, for example, placing the compound into a
beaker, microtiter plate, cell culture flask, or a microarray, such as a gene chip, or the like,
which contains either the ion channel polypeptide or fragment thereof, or nucleic acid )
molecule encoding an ion channel or.fragment thereof,
As used herein, the phrase “homologous nucleotide sequence,” or “homologous

amino acid sequence,” or variations thereof, refers to sequences characterized by a
homology, at the nucleotide level or amino acid level, of at least about 60%, more

. preferably at least about 70%, more preferably at least about 80%, more preferably at Jeast
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contracts or devel ops an abnormal condition. The term"treating" re]f;'eglm A
havi ng a therapeutic effect and at |l east partially alleviating or
abrogat i ngvers1ahzsor mal condition in the organism The ter mé@ﬁﬁé‘ﬁy}gﬁgi C

r

cont 1 but | APS0%anE pief wereraiiiar feed abont Soheiedbe artietyatliSh TDNOUESEG
ot orence 1o ihg SEQIPNONMS SiFSER TB IAS1 X thdf1eRR M HoPon SR NOr 1 .
can refer SBQUAENEX9,HQ IDNOME ahd ISEQUIDNNO:§ B )wiich pdriieh esdet B fif@ional

Lo oL RS SisoRREpolp hitder orda SER 1T RO 0 $HG 1D NGB 2eed RERAD on:
(d) reli eVNﬂHS(D.OHaﬂiﬂihgo%hﬁ‘él&ot%%e%egﬂ&riﬁcl%%y%% 3 mc%gé?&gggs;é %@%P‘é"'é h

the abnormal condition; and (e) e ncing t ron O
popul at i onoBfchaanel proteivap Sushiisofvems nart beanpreysedeinfdifferest tisgaéssttthe bané el

diti : ' | £ 4 d | bed her.ein. t "abnor mal
Condi 11 oo EafishCes 80 of, it RamPR” Bharmtitreeliioe pf &8 oK lPoafive oy goloram

that devi atanshef ernodédisy diffecontgbndsU Mumddsious 'ﬂu&l@@ﬁdc%?@éﬁicéﬁncﬂae%@f%ﬂ?é
condition can relate fo - cell praoliferation, cell differentiation, ce

si gnal i ng; SegPenses Focading oz an ionghannel protein of @rpreiesntherdhamhenai, intiudiag,
obesity, i | &AL RN e naration nd

i rregul ar fi%llﬁteh?i ihﬁuglat@ose upt é%&%kﬂggcﬁrﬁétng@rg#ﬁ%rﬁe q'geri’gg% gf? V’cg%qedgﬁtpqrﬁf@t
.., and netlibikd snynamollyrorgiuring dllelic viridtiensmd muctions 6f the autlastidelseqaantes’ s
such as fibreti,c, and sangi.al di sorders, abnqrmal angi ogenesis and
vascul oge nsgg ?%‘Jth Dty ugﬂ e Iffﬁ?f’?‘é‘é’?%“,‘m RIPYiAes RAStichlan sequances, s

i nf | ammat i witlerstbdiPthabthe thivieh86:2 it ih@hi@to GRiMdEd WRRS iis%&%#d(ﬁhc%zﬁ{ AieMgt

limted to, _ neurodegenerative disorders, slow woun ealing rates, and

sl ow t i ssuvargntfrand mgnthammanfgrms of the ionbannelndescubed lrginal i ng condi ti ons

i ncl ude, but ar Wy Latri di sor.ders.invol vi ng .excess

neur ot r ansni ttefﬁog@hé?%éncgdr ?éﬁ 3 }ncLuﬁflé\ﬂ‘%lmd%%ﬁ“? F?ﬂ’t’é’n?ﬁy‘g@fﬁo

rel at e to contedn comsesvatine mﬁmcicpmtsﬁm?mn@ch nglqsf(ozlm Q@SEthN@:sp,%bwgys

are activ r ogated. A nunber of protein kinases are associate

with the %@Jﬁéﬂ@b{ﬁag%m as polypgptides havipg,iom channedl aqtiyityt idhowplogoymgminee of

t he prot eigpidks ' | . deat h.
p ikidupeRE doRs'hét, hlsaév&piner%hé mc{%sdéng# bf oW or‘%jé@hg‘ﬁ% il

The term"adm nistering” relates to a ne I ncor a conpound
into cel |chagneliact vty sPeseent homolpgyyicanbe determinad bygefor ecnmtile,ithe Gapprégram

prevent ed Qg LIeat n e cells t.i S aof fhe organi sm exi st
W thi ot nd ebRL SuPnslaadiEs Bfdeas Vertion BIR USxabeteddt G,
01/ 44283 RODVEISIHPRASEREh Birk] Madisos WIGvash fisedthd dlgorthA6Y Sifitk 8Ad Waterman
i.n cell_culture dishes. For cells harbored within the

mai nt ai ned, o r
or gani sm (Wﬁémﬁf}hﬂle%-i@?‘ﬁ?s whish iy incexporated herein by referenseunits | -
i ncl udi ng %%éwmtt%‘all, parenteral, dermal, injection, and

aer osol

As used herein, the term “percent homology™ and its variants are used.
interchangeably with “percent identity” and “percent similarity.”

As used herein, the term "isolated" nucleic acid molecule refers to a nucleic acid
molecule (DNA or RNA) that has been removed from its native environment. Examples
of isolated nucleic acid molecules include, but are not limited to, recombinant DNA
molecules contained in a vector,.recombinant DNA molecules maintained in a_
heterologous host cell, partially or substantially purified nucleic acid molecules, and .
synthetic DNA or RNA molecules.

As used herein, the terms “modulates” or “modifies” means an increase or.decrease

in the amount, quality, or effect of a particular activity or protein.
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applications. For cells outside of the organism nultiple techniques 1 XiJlNZUI]&
in the art to admnister the conmpounds, including (but not limted t?’)

cel |l m croww egishgn techni ques, transformation techniques '
t echni ques. Theﬁ‘gnor mapl condi fion can al so be prevented orﬁ{affé%ﬁ[g%hg{/

admi ni stering a [ESHTOURIEVEHING Kifers o decreasingdhe pxebabilisinthabay orgaiiem i n i on

channel i ncgﬂu&gg@,rﬂ@g]opg'gﬁabﬁgrfn%ﬁéon(afﬁoﬂdm ni stering a conpound on organi sm
function can then be nonitored. e organismis preferably a nouse, rat,

r ab]l?i t, b?Ui neﬁ dihg tenm ‘@Mmlg?r?fmmhﬁmwﬂw@emkmtaﬂd alalE%t p&mnigugmstf .
preferably man. " Ifircation"” 1t IS meant | ncreased nunbers o

or RNA in gﬁﬁ‘gftél‘ng %roa%%gagﬁg\ﬁnlahnqm}aﬂﬁqndg@q 1§.th§'9f|8ﬁl“i5mi-cat ion" as it refers
to RNA can be t ThedahfcthalbéuticReCIERrsIH ﬂ%hml(ﬁ'?%’lj a%(t)irﬁtli&cﬁcfops :?a(&gﬁ

normal cells there is no basal expression of R n er normal. cepls, a
basal | evelr 9ntakyingsiojtheakndrmakcontitione fotherapenticheffeet rdivess toapileickieantnon

is the det | t tq 2-fald, ,and preferabl re, co red to
the basal %ﬂeﬂ\?g c_ﬂqu ?tl-gbg) seorféﬂlj en%ntoﬁagltcgpﬁ%oﬁ P@Wﬁﬁ&?%%i'ﬁ%"%@:@at 0 a
series of hbmitedl comlities| 8leherapeatid €S calfYefeh tdhase or mbld dcheRINHAP]E) £

bases to be used.in a polynerase chain reaction (PCR). This short 'sequence
i s based ‘oG H’e@Fg’Hﬁ efatighy srawiie ArprcdiHereatiptionsefpeliscd) inkihitios (iwsed t o

ampl i fy, corfifder 96 ,-W I ﬁ?ﬁﬁﬁ ' LG imlar or
conpl enent aryl[glléﬁf orpﬂR | rfeglag%t?’t@(};u ar %?ﬁ}g%gﬁﬂgésndzéyr ’?‘88%&?0&? I des
conprise poentasdrahorg of thel symptams abseuajednith theatrogmal conditidn; afd@E) 10
nucl eoti des ,and. a ny,.as bo 50 nucl eotides, preferably about- 15 to
30 nucl eot F@@Fmﬁjég_ﬁ‘ﬁégo'& HE%‘&%??‘?W@%MFE@H §wapﬁwis MQBEFALAg
probes. Aseffieaey it Bbndhfl b&idons cRPBe ideRfifitSas! R sBilddefeiiCl d Sequences
of variable length, preferably between at |east about 10 and as many as

about 6, 000 nuclTéeterae abnomey speflition oafersto a fihetjoreingheisells dritissues ofies ect i on

of identic | : aucl.ei,c aci d. sequences. .

Longer - | eng%% pirn(r%égéeggéei&ufs}ual %@b{aail ﬁ’gﬁﬂ%%d%hﬁ SRS gpag?%i nant
sour ce, ar eoriitipl gansplnts foi cellgumeliferatibn, okl differémiativhy deli Fgnaling NorPeil GGABVAL.
They may b sa'hn | e~ or.doubl e- tr.ar]d d .and are carefully designed to have'
speci fi ci t {0 ng‘ﬁa‘efﬂ YBPR giey lsedne sitw digbetig copligations spghas retinal

technol ogi aggenesbdornd e A0 0, hCARARRIREHA HAMFIA2 nd Ay SRS 1,

t he phrase "stringent hybfidization conditions™ or "stfinge conditions”
refers to«ewshaelebelismunder which a probe, primer, or oligonucleoti'de will

hybridize to it t SN C but..t 0o a mni mal nunber of othe
sequences. Stri%é’}e'n (%lﬁlglﬂﬂ a'ﬁgvea?oé’dﬁué’&ﬁg}??@-gd’éﬂ%% ﬁrﬁﬁ"%“ﬁ“ e

di fferent mesahigial diserders;iabnorial Afiegenesis SRDRISCHOEEHREBEVOUd healliP) psotigdsWi t h
speci fici té. h&ﬁt hehim%p;ro er_ conp| enents at higher tenperatures. Generally,
stringent €% mg ad wflammanen; 5 pe about 5C | ower than the

Abnormal differentiation conditions include, but are not limited to,
neurodegenerative disorders, slow wound healing rates, and slow tissue grafting healing

-

rates. Abnormal cell signaling conditions include, but are not limited to, psychiatric
disorders involving excess neurotransmitter activity.

Abnormal cell survival conditions may also relate to conditions in which
programmed cell death (apoptosis) pathways are activated or abrogated. A number of
protein kinases are associated with'the apoptosis pathways. :Aberrations in the function of -
any one of the protein kinases could lead to cell immortality or premature cell death.

The term “administering™ relates to a method of incorporating a compound into
cells or tissues of an organism. The abnormal coﬁdition can be prevented or treated when

the cells or tissues of the organism exist within the organism or outside of the organism.
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thermal nelting point (Tm for the specific sequence at a defined ionic
strength and pH The Tmis the tenperature (under defined ionic strehgtbN 20
pH and nucwe@asezd concentration) at which 50% of the prop US00/33829

conpl ement ta the target sequence hybridize to the targef sequence at
equi | i bri uﬁeﬁﬁFﬁé%“% W&S‘fig TSRS &AR BE Maikaigeder glowp ipcel enlture Wishes cBers,

at Tm 50%g@i hem I 4y : L[ £0 enent s_at

equi libri u%n Sﬁr"%@% ly, %’E:r%lr gerﬁ’%&%ﬁgf:{}?%#ég\?mﬁgrmbr@é ?ﬁg%%&flﬂuﬂﬁi ch the
sal t concepempeynsls, ingludingy(butwot linatedud) dral) pAlenekil derinal) injedtiing ahd Yerofaut
0.01 to 1. sedi um i o or qther salts) at pH 7.0 .to 8. 3 and the

t enper at ur ngIYLcag?nﬁ. gea?g tcgl?i{)%‘ﬁfﬁ% Gg"hF(S’F g stm'HF)‘Blfég‘?hI’éﬂ‘-}eﬁ’é?‘@t isrthe art 10

ol | gonuc! eadrhiiier(the Sompdihds ineRdIHIqb@Got HEtHeg FkehimlcrBifeciiPibnGRle OF

| onger probes, prinmers or oligonucleotides. Stringent c I oNns y’ al so
be achi eveHangfenmatiea techaiquesand efmiescchniueszi ng agents, such as for mani de.

The am no acid .presented . in th nm_no to .carboxy (O

di rection, froz’]ﬁgeé ; (fﬁ%l ‘?‘fngr‘]‘?.“ cﬁéﬁﬁ%@fﬂeﬁqua‘g-%ﬁﬂeﬁggy pisishigeidn e

C-t er ni nal cdmpamdiio x\grepoofiizlla heving 8k abkeiitioh @6l idr cHalfcl I8 i 8FaRism. Mehe

nucl eoti de eggfgﬁﬁs_are presented by single strands :only, in the 5 to

3' directi®e Iniigring A ¢qrapqund nqrganisty Sancsign camiheo beanenitoseds The

repr esent eglgl phE&a QOER . - i ) cal

Nomencl at ur eghﬁ%%%\ SSi oﬁl? a(r)‘lrﬁsanf no%lgﬁ?gpéggff@ggwgﬁ%ﬁé}g{}%g F?m[OHlF’eYe

| ett ers coefeaps, dusingstaréforably a Pulngmucl eoti des The present invention

provi des purifigd.and,jsql at,ed pol ynucl eot.i de e. DNA _.sequences and

RNA transcri pt s,ﬁybﬁ?ﬂhé'é’ﬁ’é)@ éﬂ&%ﬁ&)‘f"é’ﬁw&l‘?ﬁ‘&%? SerrRNAHa2 cellot h

si ngl e- anebrsieidd itk nbaRsadilsi "ApAREAI0RPhE RS R oAOVA cfah%wg detbdidtle g“COde
e

unknown ion channels. These genes are described herein and designate
her ei n col Pressnre of BNdsin eels.singein spme gprnal cellpthere i2imo tasal #apreddion 6 RBA.

and7): Th ) e - __product.s...ar descri bed herein and
desi gnat oqifer o ER R 6Pl SR Uy IR RS, Bleforn SR SRS5in. | on-
i on- 6, ancamplificatioil dsthe détebidrouf dtdesst 1 fo Bfoll)ehd prefratde ffor€ RERIPAFA th Mt X
designatiqgn, ., the SEQ ID NGO of the gene sequence, and the SEQ I D NO of

t he pol ypc EV€ncoded thereby. -15 14 JUN 2004 WO 01/ 44283

PCT1US00133829 i : i 1o y D
PCTIUS00133029 A8 HerdliASU e olfEbRidttiat RABHE S S Y STARMED Rcib iR

.residues which has a sufficient number of bases to be used in a polymerase chain reaction
(PCR). This short sequence is based on (or désigned from) a genomic or cDNA sequence
and is used to amplify, confirm, or reveal the presence of an identical, similar or
complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise
portions of a nucleic acid sequence having at least about 10 nucleotides and as many as
about 50 nucleotides, preferably about 15 to 30 nucleotides. They are chemically. - - ..
synthesized and may be used as probes.

As used herein, the term “probe™ refers to nucleic acid sequences of variable
length, preferably between at least about 10 and as many as about 6,000 nucleotides,
depending on use. They are used in the detection of identical, similar, or complementary
nucleic acid sequences. .Longer length probes are usually obtained from a natural or
recombinant source, are highly specific and much slower to hybridize than oligomers.
They may be single- or double-stranded and are carefully designed to have specificity in
PCR, hybridization membrane-based, or ELISA-like technologies.




2a212, 13 2b314, 15 34,5116, 17 4a518, 19 4b620, 21 5722, 23, 24, 26, 27
2 684 :: 79,32 3 Wien a specific ion-x is identified (for exanpl e |on143)JUN 2004

it is undepgi@@adadshat only that specific ion channel is be ed to.
As described in ExarT&)Le 11..bel,ow .t heﬁgene;egncodl ng as ion- ‘[rlF %ﬁ'&gé{gc aci d

sequence SEQ | DR MEE, e Higgsh o %‘E‘cﬁf@ﬁﬁ@nSEQ I‘SID“N@M.LO SEQ

ID NO 1l¢ondiédrdsD | am no
acid sequg?lce Sdngrél\ngtQ?wIi%ﬁ&iS%%d&% fd C%%Bé g‘b‘??) g cﬁi%mg&l\l@!sequence

SEQ | D NO hybnchzn tnotsaangssit @qqmcmtw@mlmmxmumcr &Eﬁ&ér@eh@ncgﬁ)Sthé]nB -
I E m no aci d sequence
I(Buﬁloalg " g’ll%%n%%)ue“q OQFPﬁ‘é‘l\Ieg %WEJQBC g‘ﬁbel{)oe E"@‘ GERYMIWNER.5, ani no
aci d sequencﬁgeSE@ueacdy%m@bna%@“hm soblrickPlo 8‘39&%‘% D&ﬁge%tsaﬁl}%@pquence

SEQ I D NO 6, am no aC| d sequence SEQ ID
(nucleic a'GFH’CE"é‘é[E%n gnecpity, Ismmondmonaametbcméqmbnebomsmlb@r.:Nﬁqume SEQ

I 6 D NO. 27 QID
NO 28) 1 ooy shefhe Pointiy) KoF HEpetinic TRy Bfpetignic sReReha gBhce. SEQ
i NG 2 i eanence, S 1D T B e | a6
equance. SEBSTHAGE) & whieh PEYAE BOProhes W@&m&n@adeém:@rgesmuegcmmlzesm
1D NO 11, (SER laRbeSbdihee SRR LR e EANERE SE QR Ny 12T 10

acid sequence SEQ ID NO 12, SEQ ID NO 1 eqtﬁ%nce
SEQ | D NO excessnittnlon, 0P dokthe tpmb@e a@ﬁ@bhﬂlzud)tdmelrﬁﬁmplﬁmﬁhmlﬂﬁw

1D, “No B HPRER SO0 Wil Btk rvhich Bl el 1S D 7,

chbaetueMeod
12 S S oS0 1 U SR SR
=

sequence Sed-3 gd\ibedempstatiyes 15af least pbout307ONopghert probes, primers or
oligonucieotides (e.g., 10 to 50 nucleotides) and at least about 60°C for longer probes,

primers or oligonucleotides. Stringent conditions may also be achieved with the addition
of destabilizing agents, such as formamide.

The amino acid sequences are presented in the amino (N) to carboxy (C) direction,
from left to right. The N-terminal a-amino group and the C-terminal B-carboxy groups are
not depicted in the seﬁuencc. The nucleotide sequences are presented by single strands
only, in the 5” to 3” direction, from left to right. Nucleotides and amino acids are .-
represented in the manner recommended by the [UPAC-IUB Biochemical Nomenclature
Commission, or amino acids are represented by their three letters code designations. .- -
Polynucleotides '

The present invention provides purified and isolated polynucleotides (e.g., DNA
sequences and RNA transcripts, both sense and complementary antisense strands, both
single- and double-stranded, including splice variants thereof) that encode unknown ion
channels. These genes are described herein and designated herein collectively as ion-x
(where x is 1, 2a, 2b, 3, 4a; 4b, 5, 6,and‘7); That is; thesec genes and gene‘products-are: -
described herein and designated herein as ion-1, ion-2a, ion-2b, ion-3, ion-4a, ion4b, ion-

5, 1on-6, and ion-7. Table 1 below identifies the novel gene sequence ion-x designation,
the SEQ ID NO: of the gene sequence, and the SEQ 1D NO: of the polypeptide encoded
thereby.




WO 01/ 44283 PCT/ USOQO 33829 sequence SEQ ID NO 31, SEQ I D NG 32) have ﬁeﬁm 00
detected in brain tissue indicating that these ion-x proteins are

neur or ecepw &1/44k%. i nvention provides purified and isolate Tst00/33829

pol ynucl eoti des (e.g., cDNA, genonc Dfﬁg Eynt hetic DNA, R

conbi nati ons thereof, whether single- Babl e- st randed) that corrprl se a

nucl eoti de sequence encodi rngot he Nadeofi@ 3CI Am t he pol ypepti des

of the invention. Such pol ynucl e oirpudece jre usEQ I NoG:pr reconbi nantly

expr essi ng t he recept or and—al-sé& Eﬂ—ler(Pm)t ect | ng expr essi gn of the I‘ecept or
in cells (e.g., using Northesn Jeyp;;,u Zat-—oa d:‘”td;oihn sifu hybridization
assays). Such pol ynucleoti g Fso-gre—usetut—gnsERe—desi gn of antisense
and ot her nol ecul es for thd ®BOPPression jof tnelcrgpressi-on of ion-x in a
cultured cell, a tissue, orf_anfani#al;: fljor Thergapeuli c _purposes; or to
provide a nodel for diseage® dr cohditilons ch¥#Bcterized by aberrant ion-x
expression. Specifically e ‘ﬁsb" ! de?® Hit i an df pol ynucl eot i des
of the invention are entire—§Sprateg—nean ’?‘5?‘,45‘9??3@6.*?5:{?3 hati ve chronosones
of host cells. A preferredpprynmucteottge—has ﬂ’ﬁequewa sel ected fromthe
group consisting of SEQ ID NOT To SEQTD NO 9 SEQTENO 49 and SEQ ID

NG 51, which correspond to naturally occurring ion-x sequences It vm II be
appreci ated t hatypyne er. | ¥R otide.se nces | st | so
encode ion-x havi ng gs&gﬁigﬁég?‘sgféégﬁ %@&ﬁ”ﬂ?&" ﬂgﬁ &so QID
NO 10 to eﬁtgspdaxﬁﬂoachamemcbeﬁﬁqerd&duﬁwo due to the wel | -known
degeneracy of t n| versahagtpnetlc code. The invention also provides a
purified and is iy alst i 1kelows, e penes gnepding as iemtli (buclsiscasishce t hat

s R e e s L e 1

a pol ynucl eoti de having a Sequence se e
SEQ | D NO NQ: bl, SR 1D N®S0), iB3ELs (ichix 48d asqheiEGEQ@IDGIGR, afiind 416d

Con 1 ons:e PRt e SROTEGTE SERIP 16 ion S Rl e ommeper SEQLID B0 "
sol ution cafiid aidgequdfice SEQ MNOQ4, sﬁ@i@ﬁuolls tMﬁ@'(nu&QJ%Eﬁﬁ’%Eé@éhcﬁ@Ef@t &

and (b) hing 2, tinmes for 30 mnutes eac In a wash sol ution
conpri si mb'cg'%%@mlﬂpéjsmm%*que&m D 2HO:¢ 6,095 1B Nk, lahHg: ic
\Y\zreﬁnéo?r{)ﬁugle%%%d “Sﬁ‘g‘re% nces th%&%ﬁﬁﬁt&ﬁbﬁﬁg gEagbngtjrﬁgt s
“and recolntsNﬁth) itms{rb (mkcles agni:anpematsmmmﬁa genmnoaemd tSlEj@t E:novel
- 0.t he
ol ypept | dROS TR FIRREED. i § WGieliogrid gedinace SpQ DAV paine arid sequence
pol ypept i dSEQ HNO:ZX SEQID NO:PRISEY D ND:24) SE) #INGRs! fr?é??%‘gﬁ%gzg

addi ti on, the resent i nvention -17 14 JUN 100 WD 0172428
rel ates toth SgEQIDNR:28b niendemucisisasidisequerce SR Fo NGh8 pamiiesacith d

met hods of setiﬁkﬁ&%EQ ID NO:29, SEQ ID NO:30), and ion-7 (nucleic acid sequence SEQ ID -

NO:9, amino acid sequence SEQ ID NO:31, SEQ ID NO:32)..
fon-1 (nucleic acid sequence SEQ ID NO:1, SEQ ID NO:49, amino acid sequence

SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:50), ion-2a (nucleic acid sequence SEQ ID
NO:2, amino acid sequence SEQ ID NO:12, SEQ ID NO:13), ion-2b (aucleic acid
sequence SEQ ID NO:3, amino acid sequence SEQ ID NO:14, SEQ ID NO:15), ion-3.
(nucleic acid sequence SEQ ID NO:4, SEQ ID NO:51, amino-acid sequence. SEQ ID-
NO:16, SEQ ID NO:17), ion-5 (nucleic acid sequence SEQ 1D NO:7, amino acid sequence
SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ
ID NO:27, SEQ ID NO:28), and ion-7 (nucleic acid sequence SEQ ID NO:9, amino acid




and using the sanme. Genomc DNA of the invention conprises the 14 JUN 200t
protein-coding region for a polypeptide of the invention and is al so

i ntended tovooplsrge allelic variants thereof. It is w del yPWilﬂfsfy(ﬁ (ggsg

that, for rrang xﬁﬁ%ﬁ} ﬁﬁ) 'cséb([)@ipi s transcribed into RNA transcrl%t t hat

under go one*8P¢ H? ' 31; NQRE) brvs hear detgcted én braimtssoo itiditgting

regi ons) ofihithiBesel; | , or "spliced out." RNA transcripts
ese lgﬁ-gjﬂ')ﬂgﬁa%%r@lﬁﬁu&%@%(gﬁ

that can be splice ernative ani sms, and therefore be subject to
renmoval of diff eFlninvétitongrquidecpsifidduinddédlated polga@ediides %¥cmh¥g%@e,
are referr oin th rt splice variants which are enbraced Dby the

i nventi on. PI%H i Eyé"(}%{ﬁe%ﬁﬁs wéﬁ yetony thexcel, whether singler loe deuhle-stranded)
encoded by thiteosiee @hudletide £876EeGnEdn ; ' di stj.nct
MRNA tran[s‘,)%ri pts. Allelic vafﬁiaant S arelr%%?g@gg(??%?rgéq%wez&w&g ﬁ%ﬁi“d&%ne
sequence, toh&he ipgentane aiuch polyaycleotidrg afe wseful doomebombinamty enpréssngahe onosonal

segregatio ondi tions Lch qgive.ri to genetic nutation.
Allelic va?f%mog@?i%%é%\% (?e e‘%‘ﬁ%ee *genegn \ggﬁh f“'%al"ﬁﬂ’hffﬁs (6§e3'155ng%°r§vsauences
(as opposedybodiastiomatdirati hybfidizatiéngssasay.i &Eﬂh%)g&ﬁkle%ﬁﬁésealsd( A8l Withe O
mani pul at i :an%{ T?e L nvention al so conprehends cDNA that is obtained through
reverse t CEHERPf pRssAseFnd Atheripolpenlcsior thesuppressiorcelthn gxpression of ion-x in a

(conventi oggal fem | , n . 1s of a.conpl tary
strand to pr %g@é’ éé%%g ’tea-fsﬁlr angeﬁﬂbwgtrl‘?%% ’M%%‘&g%ﬁ%@ggﬁéodi ng
hunman i on- Rissatey pe ponditensaberasterized by aberrane ipnen efgesiing Spe6iflcaliEichrledr oup
consi sting.of SE DNOL1tp S -11D 1. 9V,. SEQ ED, NG 49, and SEQ I D
NO 51. A pf’é’f‘é&r"gﬁkﬁﬁ&“&} PPE@“E'%B#SP&RL%‘BWM%@? gntiye igglated, aoRanded

nmol ecul e akssaghbihdrt nhdve EHRSRbSIHRS GFh C Ul e - < ' "oor
"conpl ement ") havi ng a sequenc'e.unamf%gﬁsﬁyﬁﬁigggg%?ga?lg%}%ﬂt eﬁ%‘g‘%ﬁﬁeg
strand . . selagted frapmidemroupsonsisting pEREQIDNGHI toiSEY FDNEE:9f SEQDRANOA9smd

preferred . : | des di ng the.ion-x pol ypeptide of
sequences gg@e@% @Sﬁﬂ@?}n{. ?ﬁg%%gé}ﬁg%c%aﬁgﬁ@}w "8’“3’[’3 i) TCIS“EM‘%OF‘P’S&] QID

NO 32, andagerin{edatmimerhiseithetipbfypiclestidsRquaiesefisanatdld debddsaleot i des
of sequences .sel ected fliom' $e oup consi;sting of SEQOID NO | to SEQID
NO 9, SEQ B"W%n%ﬁ%t rem (R gmoyp cagsisting o SECHED WE):10 ta$BADNGSer acy

f the uni ' ' L O -
0 e uni ¥ed SBQ IMINESY, dﬂ@ﬂ?&bﬁv&lﬁﬁﬁ)wn d%@%erh%&%’@f‘%ahgﬂwteﬁﬁf SlenEpRiaces

ot her species, preferably mammual ian, honol ogs: uman- 1 on- X .
Speci es henpl ogdheduyeptipnralso prsvidesapurified and voldted pajgnucléatide gemprising ashar e

at | east 3R7% 9 | 45% at .|l east 5Q' %, .at | east 6Q' %,
2 1 oast - Moeide &Aoo S MenRilaniiopE it Sereh vk palBRE obe,  n
| east 75% hylridieessd aj@limualeotidebivifiddsequientedidcteddom die groas borking aF
| east 98% sf | Q?stﬁgﬁﬁ 395% -}uwuman DNA of the invention.
General ly,* Peﬁicglq % b, om ] and FERIPINO 1o o1 s mepwedinges of
t he i nvent spdhdGd¥nglémentary thereto, under the following hybridization conditions: - : -
(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50%
formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate; and
(b) washing 2 times for 30 minutes each at 60°C in a wash solution comprising
0.1% SSC, 1% SDS. Polynucleotides that encode a human allelic variant are highly
preferred. I
"The present invention relates to molécules which comprise the gerie séquences that
encode the ion channels; constructs and recombinant host cells incorporating the gene”
sequences; the novel ion-x polypeptides encoded by the gene sequences; antibodies to the
po]ypeptides and homologs; kits employing the polynucleotides and polypeptides, and

methods of making and using all of the foregoing. In addition, the present invention
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that are identical to nucleotides in the ion-x sequence selected from
group consygdng.@df SEQ IDNO 1 to SEQID NGO 9, SEQ ID NO 49 and SEOQ |

NO 51, after o5 ani ng, the sequences and introduci ng gaps, FT¢TNEMESERy to
achi eve thd® ﬁ&ﬁﬁ%ﬁ?ﬁ*ﬁl@s&eﬁ@eﬁqejmseﬁmaw polppeptites aad melesis@f nidken

i nvention RgAMihghkleRhd i cation and isolation of polynucleotides encoding
rel ated ion-x popreptldes, such as hunman allelic variants and species

honol ogs, by welGenkmanBNAe ofithiednrention Coripisy %Qg{.@mﬁﬂy%owﬁher n
hybri di zatiog,ggatnéjr&o%%nerase chain reaction (PCR). Exanples of related
pol ynucl eofPdEEPUIS T MG EVARMand 8 alse sntended o ensinsleiallelie variantstherdofic Itusli ng
al l el i ¢ vamiddly and@stod® tHat For mgg,.], I ' n L ng..pql. tides .
honol ogous to ?on-x and stt’r uct ur apﬁ/&?%ﬁg{n&gﬁﬁoﬁ%‘éﬁ%&b&géx@%ﬁ TP Dr
nore bi ol ofat andergorpnmen mgtecsplicingrestémts whimeir inaion 0 o psntcRin@fegidn@NofKthe

Non- h L di t el h I to ion- I b
dent i f i ed hacapt € rtoveld 6 "spect gin P KN4 teanderinte that eam e Splicadbyial  model s
for ion-x alterastivéanechaiiismie] aumeefort Bes Y &fal &&Bﬂﬁ?tmﬁc@%al SO

makes possj bl e through use of Southern hybridization or polynera Rai n
reaction ( illigngods apani* palypeptide.oire tpfervad to iDM axbassplice sagamnodhitl akon- X
expressi on y ences such as propoters,. operators,
enhancers, ex?g%rrcée{gé%p%%%gﬁb heP ﬁ?ﬁ?g@m_g cpm-prcrl’c?g‘? Y C%Y%'&BI%F’%"B%%’CM
the inventénxoded by tesamesiginal igendiyio DNIA Z8dueRBestut adse frromBiict nfRIgA
capacity of cel.ls Eﬁlgfxgir ess ion-x. Polynucleotides of the invention may
al so provi TSNP, Ylielie ypnants are maodified,forms of a yaldrtype gene sequendes theng a
genet i ¢ al inedfich@6 febulkilg Fonk ARohb m?%é | Lsease state or
states, which_ informat i_o% is use%]ukﬁggl?ﬁ | agﬁ%nédl@gg%ﬁguqno?wggf’%f Foon
of t her apetanditions vehidygine rispbagendtic quutationh e ljetie varidnts, iike vtil dfype gbtes] @8- X

nucl eoti d .d] sed herein . may be used to identify honol ogs of
t he ion-x,enﬁ?'%qgf%g&g‘gné ?r%ugngﬁsr{ﬁ RRoRY tﬂﬁ%“ﬂ@f“‘?l&ﬁ"ic@ﬂm& tanse ot her

mamal s, afscmiinvird mbniphlsion). , Any of the. nucl eotide sequences; disclosed
herein, or any portion_thereof, can be used, for exanple, as probes to

screen dat abastle Bventinn alse.comprahends cBNActhat ispbtained @gearsd e, genomi C
. S . . ese o , m
S T oy A B Y AR

known to those skilled in the art. 0gs Y |east
50% nor e §se@idesteand synthedivafa c@plementary stiafid tel prbvide20dbhibldRrahlitd £788).

PCTI USOQ 33829 fer at | east 7Q% ,nore _preferably. at |east 80% nore
preferably at Igégmg%xrfﬁ?‘émeﬁ @I‘:Ba‘gqﬁlhymé{‘ “IP’é"étQP{ des 37e b Qut iy of er abl y
at | east Isefiercesediated ftbialthé Broup cERAUBRGTSEQ IANCGE 1d SEOLIT Neslo: SE D

di scl osur erein of polynucleotides encodi ng ion-x polypeptides makes
readily a&&&{ﬂﬂd gEQtIPeT\é@éﬁlkeﬁ‘ perferndPNA of the invention camaprages ardanblepossi bl e

fragment s s¢tanddimolecule along with the complementary molecule (the “non-coding strand” or -
“complement”) having a sequence unambiguously. déduciblc from the coding strand --
according to Watson-Crick base-pairing rules for DNA. Also preferred are other .
polynucleotides encoding the ion-x polypeptide of sequences selected from the group
consisting of SEQ ID NO:10 to SEQ ID NO:32, and SEQ ID NO:50, which differ in
sequence from the polynucleotides of sequences selected from the group consisting of .
SEQ ID NO:1 to SEQ ID NO:9, SEQ ID NO:49 and SEQ ID. NO:51, by, virfue ofithe well-
known degeneracy of the universal nuclear genetic code. : S

The invention further embraces other species, preferably mammalian, homologs:of

the human ion-x DNA. Species homologs, sometimes referred to as “orthologs,” in

general, share at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least

cal cul ated as the percentage of nucleotide bases in the candi date seque?ﬁgw s
D
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I on channel pol ynucl eotide. Pol ynucl eoti de sequences provi ded here]i,fnmhazﬂm
encode, as non-limting exanples, a native channel, a constitutive active
channel , owoidgrgnant - negative channel. One preferred enbgdi/osmnigh t he
present i nvEsyt R edRf PYedRIeRN74050k 3 cl; ¢ | 001 &Ryl e conprising a
sequence honol ogous tooa s%quenc’e se ecdtwé’aat?éra%tn?f/%’eaqé?aa{]%ﬁ°’C%r¥§qsg§){%ga‘of

SEQ | D NO Tleasp9 I 8 ot 99% e dieRyNGtd Burhad DSEQof Re M¥ention aGenerthnignent s

t hereof An cpc%h ol %Lerr‘ d _enbodi nent provides an i sol ated nucleic aci d

mol ecul e colpTT s oA % dyHaieey %%&%F@&t 'opghnuRiksotides d theoinyeniianmaybe SEQ | D
N L Lo aRuldRdNG Sle peizehiakt S RoAEbasEn! e Mildhdate ORf3edd AAEAL S

thereof. As used in the present invention, fragnents o on- x-encodi ng
pol ynucl eotifigndisal Wqslaotidesin thesigntx sequenge selpated fromithy grtuplcensistiniof SEQ 16,

18, 20, 25,;p9Q0: O, ' cloeot.i L_pol ynucl eot i de encodi ng
ion-x. Prefera ry,” ?@g@g?@%g‘aéﬁ]&c}?gé{%ﬁgﬁlﬂmsrﬁféﬁﬂlﬁﬂ%%’pri se
sequences unqupnees and inerodwing<gaps,G0 fédRSkaPRhy AdHiéRhé AR EREH ?Efc%m scquerﬁ:@d

t herefore hybridize under highly stringent or noderately stringent

condi tions O™ ;:(i.e., "specifically") to pol ynucl eotides encoding ion-x

Cor fragrent s e icleoridRRbALINERId IR AMRRLE o3RRG, sEOUSTCES of

the i nvention conprise not o sequences "uni que to g region, but

al so i ncl ugelynpelgrtidessenobding ecldted lonhepalypeptides) sacica H@idn\adidlié v ARHitOASONS,
regul atory _regqiqns, ,andior other non-transl at ed sequences, _Sequences

uni que to 687‘%33’&"&%95?1@ “nowm; tEchaigues ipclyding 2agior Northerg h
sequence  G9BRdiLAtiSH) ah@ pOlyhifttask DRAR rdaefion 9%&1&? ' iads' ed
t hrough use of  ali gnmar}?t6 ygiréograms Fputi neeﬁéﬁuti I ieeéq#ﬁeltgﬁgpgﬁn'?gg%#{s

t hose nade Bjude pnan and papdhyman gesomisrssquenses acheding slidic weguis usoselhhso ar e

recogni zab t Ldi.zatd on , anal yses to,deternjne the nunber
of fragmen{p glyfn)] ag‘éﬁgﬁégg%ﬁ %‘@%@%%&nﬂgﬁ}ﬁﬁé’%f Fﬂ%%‘ﬁ“%[ﬁ‘?‘&&.ze. -

. Pol ynucl epolypestidess shaving onecorimicre bivtogidad, itnmgioRspidal, 2Ad/R pRGSical phcHer&rdT t S
their detection cl udi ng .radi oactive, fluorescent, and enzymatic

i
| abel i ng. PSR- HHEan APEFIES BENGS ENCQAIOE PERIEIDS BPRIRIogous i ion-Xgonmlsothes f or
det ecti on. idéntified by SoatHaiar¥or Pt k@RS sd6Sion Qe Or
nore pol ynlljpl eotidgs can be °2rOCﬁ%ﬁ%@%ﬂ%??%%@ﬁ%@%ﬁP%&Q
i ncl uded i AisRrdess. tpewigdae okthel saquentetof athuirias ipn-3 N4 @lsaf makes poysibie! eot i de
encodi ng i @ps fect. varigtions i,n.a pol.yn cof i de sequence
encodi ng 'r*gﬂ(-) @h %eof:"s’?])@ g‘r';:%rlP lclrﬂb%gf?z% (E)'O% mg@gmﬁ\&m%f%ﬁ@$ﬁﬂ9ﬁh§
pol ypept i déentificdtidmydfrgedomic DNAdequetbebdnebdiny ici-x eRgreS¥ioéonlobfeghlaiorygency
conditions to the n&-codl ng strand, or_ conplenent, of the pol ynucl éotides

set forth PHIUEEEHENBLPIOBIOLTY: QRemiastcRbance oigpressshand thalikeof - SEQ 1D NO |
to SEQ I D MelyBucletSadslof ke ifh9 ﬁ%ﬁ@rﬁ@&@ﬁ&@t jdiszf{o eg&h tringent
hybri di zat i or)lrg.condi tions ar em_las follows: hy E’l’%} zat | gﬁk&gg:&;@ [ %hez
hybri di zat FRRecE, Pfieslisto exprsss ioh-xg Polsmeleondesiofl the inverfios may Asd\pOvide d)%

basis for diagnostic methods useful for identifying a genetic alteration(s) in an ion-x locus

that underlies a disease state or states, which information is useful both for diagnosis and

for selection of therapeutic strategies.

According to the present invention, the ion-x nucleotide sequences disclosed herein
may be used to identify homologs of the ion-x, in other animals, including but not limited
‘'to humans and other mammals, and invertebrates.: Any of the nucleotide sequences;.. -
disclosed herein, or any portion thereof, can be used, for example, as probes to screen..
databases or nucleic acid libraries, such as, for example, genomic or cDNA librarics, to
identify homologs, using screening procedures well known to those skilled in the art.
Accordingly, homologs having at least 50%, more preferably at least 60%, more
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Dextran sul fate, and washing twice for 30 mnutes at 60C in a wash ﬁ%ﬁ“fﬂﬁp
conprising 0.1 X SSC and 1% SDS. It is understood in the art that

condi ti onswefg1aqeesval ent stringent} can be achieved througgc,}(/%g&ﬁ}sg%n of
terrperaturg){@fgglb@p;tflgﬁ@d} sal t cgqu%ﬁntrl(asti n_as described Ausubel el aL
(Eds.), Protocols in ol eCulPRF BEEPYY abisatt 8#P4. sore peserably(at densy 90%pmos. 0. 3
to 6.4.10. phfetablycatlenssdeDamyMosidiréRiabd atqene| bdea %W L LERLLY.
determ ned or precisely calcul at egjj basegn%ng%ﬁgbq%r@gpﬁ d lﬁe p%%%%’ﬁ?ége
of guanosicARPE{IEfIEd (GC) base pairing of the probe. The hybridization

condi tions can ribed in Sanbrook, et al., (Eds.),
Mol ecul ar C oni l;ﬁw dj\?éﬂ(ggg%% or! f/b?pﬁﬁr%ﬁ%lrs?n I°8°‘§8’|‘$ W@"’f—ﬁ?‘%‘ip‘l?ﬁ%ﬁ}_a&?%r y
Press: Col deaSillyiavaildtde toothe wirker\6olkdifdr) BRiIL infRe art hahy poible FagmPhisbrihe
know edge of the n]ucl eot #%gﬁse uence i nformation disclosed in"the present

i nvent i on, 'Yhehaopel polypucieopide. Belynugleptidgspauenpespravidid hemimmey entdddeas
sequences Whi iti Q%ﬂﬁp R Lf urces {i. e. i fferent
tissues oF\ﬂgiilﬁ&gFlggt% orglgﬁ’i%sﬁr%su;vét ﬁrohlg%%g"’q}\%t?‘%e{c M Ff‘%sﬁgfﬂgf’w'%%m to
the skil | edegativeshantehd as di scl osed by, for exanple, Sanbrook et al.,

"Ml ecul ar cl oning: | abor at ory mapyal ", Second, Edition, Cold Sprin

Har bor Press, c&ﬂ%%ﬁﬁ‘ffﬁg%@?@&{ﬁm Rﬁ‘y‘EMQ‘)‘EmWﬂt’é’ﬁ HT%W#?’#C?@?IQ@]#@@MCE?# ein
by ref er engéidinfoleérle 8dprisih & t an- be
obt ai ned by sgr,eeni?n ngm,yag%ﬁ{g? o@%@ﬁ%‘r’n@(}éa vﬁﬁgﬁgéggcﬁg%ﬁ%égﬁ%@
probes genéenpitumgiof SRQ He NQh tx SEEE NO $FQ D N(D:d9 and SEQ ¥ BIO:SEcinber ei n.

Probes may | ct abl rou such as. a fl uorescent
group, a rgg%gg‘g&g%egg%f\fmé# (');Ir?e r%?%fﬁgﬁaﬁs%cﬂﬁggggﬁyl ?%f?"}aﬂ"{a‘l‘{fg‘?ﬂéﬁ e wth
pr ocedur esmiohevate ¢omprisingsk sdquestedeleced Froni thelifrbp tohsigny 8P5EQ M NO:1 to

hybri di zat ays Sfécrl bed b faor exanple, Sanbrook et al. A
nucl ei ¢ acﬁgmﬁﬁéﬁﬁﬁa P god SF NEU5 1.cand fragmentsdhergef. sequences
descri bed above | | . Of . rase
chain reaction Agﬁﬁﬁ%%%g%%%%%&%@?ﬁ%o%ﬁlgg@?%ﬁ@gbﬁgedur e,
with the Pempiiseaierst Etand prefeiablyras leasolll) ddol16,1185120,13S5, 50)@r §Stcoflsecutive
sequences RQrQyi ' See. U. S, Patent Nunbe , 683,195 to Myl lis_ et
o and PGS of § RIypriESiin eooring ok, Pm?gﬁ?@v St Bareleoness of

sel ect i vel sheiiieentioRicomptibe sequenses Bhigaé tdthe 3bn-2-ehebdihg pbEHudEsh sfega&{c

d
sequence even when that sequence has not been previously purifie and is
present or.ﬁnifp' °@h¥§ﬂ€‘z€gﬁ§“imy smngent ar apoderpiely stringeet ¢anditions oolin be

used to ?‘”R'ei,f“)épé’ciiﬁéﬁ&”)sﬂogfﬂlﬁuc% ﬁg%w@%g‘?ﬁg@é}%‘“@g@ ence of the

met hod invol'ves the Use two ol I gonuc & as priners
for the tehplyandeotitiefmapiuants of gengmin seguenvesibfithe dnvenfibh eahprise 8t oalydesi r ed

ol § 1 cat TOMEIRES AEAABE 5 ecofink eaiGh oo plsq el brasoertn ol e dulieogHe ot

Exanpl es ofequbsaletioed Rofil infroas, Pegulittd refions, ¥nd/or other non-translated sequences.
Sequences unique to polynucleotides of the invention are recognizable through sequence
comparison to other known polynucieotides, and can be identified througﬁ use of
alignment programs routinely utilized in the art, e.g., those made available in pﬁblic
sequence databases. Such sequences also are recognizable from Southern hybridization
analyses to determine the number of fragments of genomic DNA to which a |
‘polynucleotide will hybridize. . Polynucleotides-of the invention can be labeled in a manner

that permits their detection, including radioactive, fluorescent, and enzymatic labeling.
Fragment polynucleotides are particularly useful as probes for detection. of full-
length or fragments of ion-x polynucleotides. One or more polynucleotides can be




exanple, Berger et al., Guide to Ml ecular doning Techni ques, Met Ijqdﬁmlm[l
Enzymol ogy 152, Acadenmi ¢ Press, Inc., San Diego, CA (Berger), which is
i ncor por at $t4e83 by reference in its entirety. Autonat eBCEEGMEII8ING

net hods camnbblded;aﬂutsaha!tﬁrausedab deRt thy predenddWFagRiyie] é&gd%? 00
The ion-x nucl e | de sequences of the pPesent H?\E;%n)}tlorfog‘?ae ﬁlé\c}é%&t

100% acc u r at6d 9 getecteranatiansiia apelxmycientidgsequence enenﬂmg)ianebe s equence

obtai ned by aut t &pgm QM. errons
sequences det erni ne g?/ma%to %ﬁqgfg}égteg% ol 1y "aRO'Y%%E € %’Gljfﬂﬁ@@%e nor e
typically amndeeamﬂcmmdwtmﬁﬁemtoﬁh%h strefehey edi@dition Yo BiOrRACYdifRtrah@. ort he

actual nucl eoti,de seqfstsnce of ven fnucI eic acid nolecule. ~ The ‘act ual
f

sequence meSPTIRICTRELC 8895’8}‘?}‘3‘3 8 ehTAER 103 peayenasfslecteddiom ted grgupret hods,
whi ch t
ich are venkisHAOVSEQ IDNOA b Sﬁr%rﬁg'i\ﬁf&g{ g%@ I?%%@C%J@ﬁ [{lﬁé)ugl s inan

I nsertion or deletion of one or es nay frame
shift in transl aExemplawdhglﬂnamrgm hypriditatérecbrlitions apecasfoll 66y eybeididhtion

di ffer fromtﬁaé predlcteder t he actual nucleotide
sequence of* & mhﬁ?@%v’as igp GpRaprising S04 mpmidee 1 Yots, bM Nufel, 10%
nmut ati on. . T '1gas'ﬁﬂ-lg%% nventi.o

fragment s dﬂgﬁ veghﬁ%&he%gfrom ar e use? Fﬁlﬁr scregrﬁ]ﬁ g HDBQ?F?'EP?%HQ

fragment | &agm&@m%;ﬂms nit(IREixdE)'stoﬁrBﬁﬂhe att alght %ﬁditx@ﬁdﬁqﬂnﬂile‘iﬁtﬁﬁéém as
wel | as for net..c gth !énucl eot | de sequence i nformation

provi ded by 2PRE AFRiGUHtY vethy BFratyre, and: Jesek;fpee@nmomsthe
Thooey Po Ot pal m@%l ed ol
the art. -22 14 JUN 20%4 WO 01/ 2 s 0 J@ﬂr kﬁ%?her aspect
of the pr es(éﬂ?4)imé‘ﬂ3§h6 ﬂslodlM@bﬁeaIlmeuvahrm:mlomconchnondnanabdc:@mtﬁ@a on
vectors, c h d, no |.es descrlbed above.
Vectors are u @p%l %%J%{{E&é ﬁPPy‘ﬁﬁﬂg‘b RETERAESPLE on-x and/ or
Ito eiqo;I etss mmmmwmmse pﬂnnggPﬂ:ef bwdﬂié&%ﬁﬂﬁzlahﬂﬁb?kﬂﬁ?o&%n%e not
inmted to, osm ds i somes, “viral particles or

vi ruses, ﬁﬁ%ﬁfﬂ?ﬁ&cﬂﬂ&gmamﬁ (ﬁds)e olgculay fonings Aidlabertory| e i nt o

the host geVIgfR)T6lA8 hgmrmsagmmeser@om Splifi¢ Flabies N&&%&ﬁ&@? PP oo

i ncl ude, buT_are not |m ted to, adenoviruses ovi ruses, parvov
her pesvi r use&’ tofo¥dvi ruses, adeno-associ ated viruses, Senliki Forest

Vi ruses, vacci S ang .retr vuuses Pr.e erred X vectors
i ncl ude, but ar g’vﬁ%ﬁ %0%'% [’?(Sh © BraEPes g%@aﬁgfﬁger naci a
Bi ot ech) . .(Qrésent mxmmsomkmﬁdqh@liéartmiidéﬁafybha oBiath ﬁhﬂﬂedﬂd@‘s & which
pSPORTTM vect o S, g%@ ectors (Pr. orrlequ) pPROEXvect orsTM (LTI

S

Bet hesda, - 7B709¢aPRy SewsEs(ie different oyganigns) “@Qlalgen)
PSEA20TM ( lanarikfyQitehdans ¥t MRom4d We Mlédra?ﬂfaﬂ)and as dJSCIoscd by, for example,

Sambrook ef al., "Molecular cloning: a laboratory manual®, Second Edition, Cold Spring
Harbor Press, Cold Spring Harbor, NY (1989), which is incorporated herein by reference
in its entirety.

For example, DNA that encodes ion-x may be obtained by screening mRNA,

cDNA, or genomic DNA with oligonucleotide probes generated from the ion-x gene
sequence information provided herein. Probes may be labeled with a detectable group,
such as a fluorescent group, a radioactive atom or a chemiluminescent group in accordance
with procedures known to the skilled artisan and used in conventional hybridization
assays, as described by, for example, Sambrook et al.

A nucleic acid molecule comprising any of the ion-x nucleotide sequences

described above can alternatively be synthesized by use of the polymerase chain reaction
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Expressi on constructs preferably conprise ion-x-encodi ng pol ynucl eoti des
operatively linked to an endogenous or exogenous expression contrdly JONADDL

sequence agg ¢aqdghanscription term nator. Expression cont ro‘jé:rw %st%ences
i ncl ude pr ers enha&f r?, operators, and regul atory el 0044; i ng
sites gene orotayre, ‘55 ng&\}goné‘éllc%‘im%émd@ncﬂt emdhpnedsotide

systens i Ngapfksda ; i | tihized. Preferred
pronot er a%egﬁenhghgtgvrl@ege}%ﬁ%ﬁb g.ge %%@%g&gh%&ge%&%&%@ﬁ? ﬁ’eaéﬁi‘ ity to

i ncrease gh683,80Dtedbilim, Thet ROR raptom brovides o westsRSfon ke dReBY idkleysibghiRct ed
for the abilit to requl at? ene. expressi on. Expression constructs of the
i nvent i on TREGETalipn;ofa) “‘gg'éiﬁléi&%ﬂi FAEREE Sy en When thahgnqueras has mgbbesn

mar kers t RasIVidurid@Bid fsi LOBaI0 : const I uct.
Expr essi onkﬁg‘(;nst ?if(l:?s % aslrggéfi n%ﬂgézggégﬁggkgzn%E%??ﬁl?g%%ﬁf‘a?g?me d
pr ef er abl ycaphsHsed to #oplfly sitberssingle omixioublei siranded BN sTheossbénce BF eeane@od

const ruct ' ' sQ J.hcl ude sequences necessgary for
replicati osjﬁ%lr\'e% %g’g??ﬁé@ﬁ 8@%?%3@‘?8 Ogﬁr{gﬁ%}'&agpgmgrs PEﬁ’iSr‘%EBPW"ﬂti li zed
for produaiepemdent, polyrmerascdnedipedireplitatiodst a d&ire@ hideie acidirholedfe. Si My to
amplify an ion-x-encoding Polynugleottde sequence. In

preferred-e nbod‘f‘rﬂ?ﬂ? yarigty, g1 ylierngive; cleping anst inswitre amplificasionwhethedologikeare

pol ynucl eq}d LNEIE 18 St O ' i.nked to a polynucl eoti de
conpri si ng&%ﬁﬁﬁv& {edg@?on cii)l“'triitl?gi.l e é%‘eggae‘ﬁ%lggggtéf%rf cﬁ%‘f&#§ﬂ°e%i’i‘%%&?fg

r econbi narexampe, Besgev et alo(Gtide wt Moteegiar Clorphg Tedhstiquas) Method inPdy RIS S

i t td d .the | ti I i ded.
Prof er r cd 1525 SRR Fr8tIaF 4R Ditan CALETEEr DI ROPIRIFESR hetgi b o DNA
sequence -réferckte s ¢fiéry, VWO 01/ 44283 PCT/ US00133829 encoding ion-x is

operably linked or connected to suitable control sequences capabl e of
ef fecting the ekweawtadsaquemcinggnetbpdscanibeasedifotchitdin ohearify tiWudlegidens ar e

operably I C C they are functionally related .o each
ot her . ForSh@xaqrrf)Pgmg’eg?%érzrfooﬁ g‘rmz&“élﬁ slcilfﬁ??eﬂe‘?ﬁ“l %ﬁ%%%ﬁcﬁéﬁdi ng
sequence ibe li00%caorurand. SHowevdr] &is khowh irdthe @b, iliteotile GofizaEe obiEREd biycat i on
vectors do not t{'(g uir‘l{ogfewression control_domains, but rather need only

the abi| i B3 RPITEHE PoRiafEqme grEqra| Nycleohifeseqeences deisrminediby of
replicati QitomaAida ofe HPiRAY 'aPl'éaﬂedBSTlttefD‘/f.ﬁ'ﬁélje'&e@E]ﬁw at? E&g{'ﬁbtnh{)%%fto atle

transformants. The need for control sequenc e expression vector

wi || vary abewdrddentical toithe anteal nucleotidecstquente phia given aneleizratid mofecotet hod
chosen. Gepgrally (efolyidy equences. i,nclude. a,transcripgtional. pro er,
an optional %oper At or sequé’n%eegglée%W%ﬁ%%ﬁ‘ﬁ@?@ﬂ?ﬁﬂ%megg di ng

sui tabl e wilith arelved bmiwrbinthié 2. ARCErfo? (i€ B&Rencdiibh fiifis B arl iRSertiSh BE Nat i on
| and transl atiqon. Preferred vectors preferably contain a

of transl%rtsﬁtiort] . [ IS, .
pronot er GAEHON O PREHRMPIEANCIPtideEmAY, sesult i  Same shiftindraslation sichdbatubeces

of the pr | BT dcillsedin rﬂhgﬂr i e i - Vb Eal o Exanpl es

of suitabl'e prokaryotic seque‘%@ggl I nc %%%é"%ﬁ%ﬂgf%‘%%% ermsthce)f

bact er i ophketyal supkistide s&iventmef the nugdegeid malecide, stirtingatythe PoinDof thed. ,
mutation.

The nucleic acid molecules of the present invention, and fragments derived
therefrom, are useful for screening for restriction fragment length polymorphism (RFLP)
associated with certain disorders, as well as for genetic mapping. .

The polynucleotide sequence iriformation provided by the inverition makes ~
possible large-scale expression of the encoded polypepfide by techniques well known and
routinely practiced in the art. - o
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Col d Spring Harbor Press, Cold Spring Harbor, NY (1973), which is

I ncorporated herein by reference inits entirety; Lanbda |1, Hendrﬂﬁ JUNtZI]ﬂL
W, Ed., COYQ0Bpt2Bhg Harbor Press, Cold Spring Harbor, NY é@@ﬁ@hmg@/ﬁy chis
i ncor por at ededigysei n by reference in its-entirety); the trp, recA, heat
shock, and lacZ pronoters of 1 coli and the SV40 early pronoter (Benoi st

et al. Nature, ber2gpect 90 theguesenviniation $s difeRedionat @, BEFRbMbint
reference if.jd prom)ters i nclude, but are not

t Addi t |
linited to, %Eé%" ﬁg&mbrlrg?e '%Uﬁsd? érfylr‘&nége neRigic reid malequlescesceribediabhveran

i nmunodef i c\i'cemyanenrsa@herﬁﬁi ERY to/AhplFy DNA diate early
pronoter, mel n Barr virus, Rous Is'sl?af?comaf]rﬁN"QEIP;}QQL%W&"q‘a“tdfnm% CRTEY
hu

myosi n, [YaueR srAgdes 10RckrePrefemsd vectorsamdliides bupard nbtlimited fﬂ%bﬁisﬁﬁd‘d onei n.

Add't'onal I an,.al so be included in preferred vector

Pr e:‘ elrred g)‘?ﬁ%? ‘géssmcl) S éﬁgﬁg{ié&lﬂgﬁwgf%@“%ﬁaéﬂgﬁcé@ ésféﬁ@&\;tsby t?\e

Shi ne- Dal gaapfragméreinteppatablatiftodhdifbsPerohf: B3NR5o llyé) @&Entgéaﬁ& gene cl |
C

of bacteri ?r_}ﬁ&e | anfbda, .The Shi ne-Dal garno sSequen IreCtly
f ol | owed bgﬁ Partisles igplude, byhere metiimited to, tadmomrpsesslsaonmwrhsdshe mat ur e

i ON- X pr ot gk, Slids ehr tors ca
appropri at e ng%e@?'}ﬁgéesv i wﬁhe scar%ég‘% s&‘" edt‘ﬂ'élsfs}’gﬁ ‘8’?#@“85‘}1’6@?“
(F:) EIT } a So'glg vageinis Vigrseas andreubvirkses. smemteddxmsin?n Qﬁtdré indihie? 9%%\909 11442 8|3|
S ut ne of the various techniques we
known to the exf)"lé‘ °5% ﬁﬁ"%"g %ﬁﬁ%ég’ic@ caBistaeh)-oQthesexpessionsupr a.  An
origin of wvepbrisindlids) biedre AobBmited B, YPORTTE b&ﬁﬁ?sbga A ?eéﬂ,?{ %pggrﬁgéﬁ)t he
ovi de

vector to include an exo%{eanous Orll&Dn or cel |
chr onosomaPPREEX vestorss (L ), Bliwscript® orctbs (Snﬁageﬁ),quEm o the

host cell ggtrt S.:Eﬁ nt. Al t rnativel y, rather
t han usi ng ve@?g g&ﬂ éﬁﬁg%@?‘a n %?gm?aﬁﬂp ?%ﬁ vifragen Catloh one skill ed
in the art can Evcpmssﬁon conzene’ preferably | comphive fosx-BRdodR ;Rﬁyxﬁﬂieondes

sel ect bI e marker and ion-x DNA" An exanple of a

transformati o Wll gnlqu
sui tabl e nﬁ?"l{% | H%F&P PEFDGUS Y FXLEAOES xXFsRionsronTal BN srquRhcesand a
(see, U. S Uﬁﬁbﬂﬁﬁoﬂ\ﬁmﬂmﬁﬁgﬁ%xoﬁ\lﬁﬁ?b&%sﬁ% qg&u&{?rgﬁ_}g%l on- x may

be reconbined wth vector DNA'in accordance conven ’echni ques,
i ncl udi ng BihaRsers ApeRIess, andrggtiatoty eemient bitdingrsiress g&mally,gmﬂlamtypfoeﬂjrl ction

enzyne di g&iédmatsgdgﬁ%\gﬁg‘?r&ggﬁg i ates‘é}g{:%; fi lllf”lén I n o_he5| ve

ends as appropriate, ne p i rabl e

j oi ni ng, autd:dedg&fefamd/pmmmﬁﬂhhﬂfc& deq&%%%meﬁéﬁ&mlﬁbﬁ&té@for%ﬂi _
mani pul atign are disclosed by Sanbrook et al., supra and are well known in

the art. -PEPHEHE 8BF SXRIBHD. Yhile operator seguansasare esasrallysseleateddor the sbility

di scl osed tolFe %ggg@g@rgs oq«;;%g&s &Ig,g | 3, 280,

Cosman et al. gﬁl m’rungll 1986 ﬁégo gy%tose%lﬁéneqt‘ﬁ +y als‘%ﬁ\‘ﬁ{dg 1984,

312, 768, %mwcesmémg Qnechr Wi sdlé@atile mackeehthaf pennittientification of host cells
bearing the construct. Expression constructs may also include sequences that facilitate;.

and preferably promote, homologous recombination in a host cell. Preferred constructs of

the invention also include sequences necessary for replication in a host cell.

Expression constructs are preferably utilized for production of an encoded protein,
but may also be utilized simply to amplify an ion-x-encoding polynucleotide sequence. In
preferred-embodiments, the vector is-an.expression vector wherein the polynucleotide of:: ::
the invention is operatively linked to a polynucleotide comprising an éxpression control
sequence. Autonomously replicating recombinant expression constructs such as plasmid
and viral DNA vectors incorporating polynucleotides of the invention are also provided.

Preferred expression vectors are replicable DNA constructs in which a DNA sequence
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I ncorporated herein by reference in its entirety. Host cells Accordi n? “to
anot her aspect of the invention, host cells are provided, including 14 JUN 2004

pr okar yot iwoaidsmakaryotic cells, conprising a pol ynucl eotildézr §00t13|3§29

i nvention Lar., - invention) in._a mapper that perm (s expression

of the encgg%)&y}fggl%?% lﬁ% ?1;'5‘@&‘.“@‘83 of %F(?ﬁﬁﬁélt%ﬂflpggsmé‘ff FrAUFRRes GERASIE oy be

- i nt r oducedffecting thérexgressioncfithe -0 4 sudhble Hoky lezﬁrzegi%hélﬁfp (gyera%{l)y Afkdd near
al vector.

DNA conprising an isql ated protein coding region or a vir

Met hods f ofT FIRFEIES &hsp thexere finstionallyirelateddeench dther. afar ewatnblek a pramaeslis
routinely ' ' | e _transf.ormation,. transfection

el ect r opor g?f}gl?]l&‘?%gcll gra%&?]ﬁ?é{l: %cll %%M‘%?eqh}%ﬁedﬁ"\ﬁf’?ﬂg]é A FsErigtmotthe

| i posones, sequendel esmplificasion vettoss, doam réljuire @RpARS$iSn cokXdl'BEHERNbSMaIEMS. Of
yeast, fungal, plant, insect,.

theinventior&incb](usd,.bacte,ial; N

i nver t ebr aP&d QPLY ﬁﬁﬂi’%,‘“%ﬁﬂ 316 Mhahpsirbseally eonfersedbhy an prigini ofweplication,
id h : . t t, abl

provi des Nad a cddionlgead tabilitdi@RRbOt IR oPladsFARBREC AL d8h 38! Bl

transiently) wth polynucl eoti e |1 nvention or Vvec
i nvent i on. seqyenrges irethe e2pression) VCtAOOM WAy OdpeddiRghipBa The X0 sdeiedandideVe,

h host . f f i fyi th I l eotid d al f
oxpr oo neERETRHEY T shost By, Ghurol Sedieniasinelge acansyiptingal
pol ynucl eoprogitater] 4n Sftidnial @ﬂwéthﬁgeqﬁ&t&tt@gomwons Pge&u@ﬁ%c%ﬁngr ovi des

er eo

a nmet hod for glr oduci n%bo an ion-x polypeptide (or fragnent”t
conpri si ngS4ibledpRNA bosgmahbinging and sequeates which comsrolthetermnomtionofi nut ri ent
medi um andihseligidd dhdthasiRAbyPEPt | de or variant thereof from the cell or

t he nedium Because 1on-x I's a nmenbrane spanning channel, it will be
appr eci at ed t haPrefdred veotves preferatdptonain,a prombted $hat 8 teebghiséd by/ihehodSSays,

t he prefergtb e I 0l ation %i nvol ¥3{"-I sol atjon of cell|l menbranes
cont ai ni ng”#f2 'Boﬁ%ﬁé’b?‘?“a‘ﬁ‘ PERfiFa 81 theersentinveptionamay boprakaryetic,
appl i cat i ofikadyolie b?vﬁﬂﬁ?ﬂﬁ&@lés%ﬁsﬁﬁé&?@g%&ﬁc E%@Ieﬁéé%auﬁé&w dndP, L0 some

aspects of the present invention, tran cells havin an
expr essi orPToBOLess okkasiariophags lampda(Thethacieriopkage LambstlanHershey, o DieEdri bed

b [ ' f.t ' wh th
expr o501 orCaSPHE Harbt BrEST LB S o NS U008, SO BB PG AT IR o
host ctel : fsb}f:tmfedra:qarinﬁsienﬁreqf; Liahddp o, I‘lt&ﬁ&ﬁi,gﬁswgffdt,ftﬁ%w@bﬂilig "}Eﬂad'rflﬁéésgei_ but
are not |i 10, pro , yeast, and eukaryotes. a prokaryotic
expr essi op@\’/lg?tpﬂflg%méggk H%tht'hé“‘aww h%ﬂﬂ%ﬁ %@fefémm?mntm 4 “any
pr okaryot itge 89 lecARRE bRock! s REZ Pitilftessiof £CLOP G BEWPAPSSy RbinbR! ©

prokaryotic cells include, but ar imte acterria € genera
Escher i chi@enoisterial | Najuregd 98, 280) 304-Hdewilivhiis axcorptirated hereic B reféresce in its

St aphyl ocogg:! I karyati c_expression vector is enployed, then the
appr opr i ateg1 @ %%rﬁﬁo fﬂ%‘%ﬁ? 'ﬁﬁ%&%&ﬂ%%%%@%@%si ng
the cl onedvinsplong cstminit eéREEH HumanSpRin@bfiGies S Vitus2hAlone) virugf - hi-gher

eukaryotes.: Suitable eukaryotic cells include,” but are
cytomegalovirus immediate early promoter, Epstein Barr virus, Rous sarcoma virus,

human actin, human myosin, human hemoglobin, human muscle creatine, and human

metalothionein.

Additional regulatory sequences can also be included in preferred vectors.
Preferred examples of suitable regulatory sequences are represented by the Shine-
Dalgamno of the replicase gene of the phage MS-2 and of the gene cll of bacteriophage
lambda. The Shine-Dalgamo sequence may be directly followed by DNA encoding ion-x .
and result in the expression of the mature ion-x protein.

Moreover, suitable expression vectors can include an appropriate marker that
allows the screening of the transformed host cells. The transformation of the selected host
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not limted to, non-human manmmal i an. tissue culture cells and human tissue
culture cells. Preferred host cells include, but are not linited td)!p JUN 2004
insect cel g I—jg L3 cells, Chinese hanster ovary cells (CHO cells African
green m)nke cells (COS cells), human 293 cells, anBCHUSNGH829T3
fi brobl ast éy caﬁlﬁ%&éﬂwfong@é thecwarioys teghmanes well kuoven toathe lbRpertn tha art
routine prgﬁ@gégcgz,géﬁp§m{b,%§klgt%lswpa Academ c Press, Kruse and

[

Pat t erson, eds I“‘ncor porat ed herein by reference inits

entirety). In addioniginof seplieatsdn dansilsort@yprbeided iy ¢ cafstAchos bf E}E'\Jector 10
Preferred X’&ZS‘}C cells include, but are not limted to, -the gene

Sacchar ony IS OZENONS Frigin RFIRBhRERrgvidepby the hasy crglbdyomm@nsl raplecaﬁon

cer evi si ac pRERarfsm P #6the Westor otk Sral n €9 an “ gin

of replication sequence f rgrmall %ﬁfgggt%swg%%%gﬁgﬁm% 'Bﬁotﬁf)&{]

replicati oPFlfﬁ§@quABem@%\R$y,,radlepﬂ1an1mag veagisonhich esnaiNGES] HAgins of
CT1US00133829

pol yadenyl 26 1 4 JUN 2004 WO 01144283

transcript ?%’Ih%h %Hé‘?k_, ﬁﬁé l%ﬁﬁ art Can Fransfomm wampalian cgHn By thgrmethpd ofeet or s
for repli c&hmsfmmamonbﬁtlha yaégibieffarker afi®idn-2 DN A ek%ka}édcﬁ%s}ﬁ Ble Tarker
Alternatlvele( tbéigllt:‘laiﬁrra be used as host cells napre erread'

enbodi nment s R) orthymiding kisase(ser, 8k PrRmon Na 9399, 2 6).
bacul ovi e 36."?“3‘2‘%%9%% AR chafre X RHY B relbimpineiitiyetics Ay ot
al . ( Eds.)accorddncEmithranventiondaegimiues, \gsiudiog bluit 8ded @agderad-Grlegnt No.
ot ety RS0 He4nn, TBcHpEMeme digsstiph &4 BroVké @pBPriats toxpinbSdkapin
system (| pfddhesioe BNdsChppidpriafty RNR R ep}}a%%gtﬁe i ?djé%%# 8@#%%1”56“

cells. Host cells of the'invention ar e source en f or
devel opnenioining, andiligstion withapproptiatedigasesi Fehmigeesdbs suzhwhdripilatiorkare HOS t

cells of th usef ul t hods for the |arge-scale
product i on S? %\gﬁw%ﬁ#r%%gﬁﬁldé%pr\ﬁ?@fi@{% ?ltlug'&‘é?l'% ‘F‘BW?P OF a suitable
culture medinseiub ﬂﬂmmlmpﬁ&kﬁbﬁ%&tbﬁﬁréﬂ%lﬁé&m?f& kBl eftagdefily t he
cells, n?fvxﬁq]lﬁ [Edgu i.n_which the cells are grown purlflcatlon

met hods k of; frell ol 98 33,280, E@W@ﬂ'l%né@lcﬁwmﬂﬁ’iow&%ﬁﬁ&%m et

i ncl udi ng Aot r pped omat ogr aphy,
hydr ophobi ¢ i ntera?:?sluotgyzcﬁr%o%g?‘gaﬁﬁg %@ﬁgi@??l Al %‘{E%"F@% ography,

si ze excl ugmomtﬂhmmdnrefmncommmtpn exchange chromat ogr aphy, high

pressure Iﬂg‘w qlghromat ography (HPLC), reverse phase .HPLC, and the |ike.
Still other hods of purification include those net hods wherein the

desired pr.otei mca;remgrtesﬁaﬂeﬁaﬂe@ufthéluwénﬁsn,%‘:fsu&élﬂwﬁr%’vﬁie& @M H%pem fic

specific ta | abel , chel ating noiety that is recognized
- binding ynu inviegti weckot 0
bi ndi qukwgﬁw %}&éﬁpﬂc ce%éorpnmms agol plegmq of the invientien ém ok

yield the ¢qRé iRenid)if  Tnanfifr e helfi @;(%-e La%hed sl 0” RIS
Cl eavage of the fusﬂ?m conponent ‘may p u%g lg&}ﬂc‘)?m e 4 BPEE}“%r ot ei n
havi ng adRalymicigotides ofithe invéntiersindy be imrodacedind thedbstdell a8 |pﬁﬂ\b?£ﬁ&1rﬁﬁl@£ ess.

' ~ plasmid, or as linear DNA comprising an isolated protein coding region or a viral vector.

Methods for introducing DNA into the host cell that are well known and routinely

practiced in the art include transformation, transfection, electroporation, nuclear injection,
or fusion with carriers such as liposomes, micelles, ghost cells, and protoplasts.
Expression systems. of the invention include bacterial, yeast, fungal, plant, insect,
invertebrate, vertebrate, and mammalian cells systems.: =

The invention provides host cells that are transformed or transfected (stably or
transiently) with polynucleotides of the m\.;ention or vectors of the invention. As stated
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Know edge of ion-x DNA sequences allows for nodification of cells tp, JUN 2004
permt,, or increase, expression of endogenous ion-x. Cells can be nodified

(e.qg., by Wwomlsesaus reconbination) to provide increased Wgﬁ%’%}?by
repl aci ng, _;i.n_wh r hn part he ural |y occurring ion- er

i h-al | ool 1ol el aftit e Fet Splbine thesdolymsicoties ndacctor

expr essi onexpréxsingahe forl-2 : r ter- is -inserted -in.
such. a-.: mannegr_ i hat Ptgiylﬁ%pt;ggg)g gf! ?%P{yﬁ_?‘?ﬁﬁ%“?f"?%mﬁﬁ‘s58!38’&5‘60“‘_56-

i on- x. encodi ng. Hetjilbanoher relate@embodiment, the inventonprovid BT meetHodTPH1080&h

Publ i cati qf :No. 94112650, PCT |.nterpational.Publication_ No. 92125808,
and PCT |na?‘e‘r%|§3&%?ﬁ%‘ipjf%ﬁg?fi fragmegt thezeof) gorapnsiug ths steps of growingsohost cell of

cont enpl atthelinveation ina aGeiehd ASd; t ifiable
o ker DA oy a e Bacieht BN S RO RoRpARE ST el AR o

and t he mihe FelhpttheanediunoaBegause iamhk iha membriae spamirchannghivsyil ake
synt hase, I rbamyl.ase, and di hydroototase) and/ gr intron DNA
may be in gﬁue aﬁlgﬁ’lé‘gﬂvq\% %Rgg‘ﬁﬁ“é’r%‘f:ﬁa%& fﬁ%’f%%.m‘? preferalled to the
i on- x codiisgaticrenag helveisplhiidh 6ﬁédlhﬂe@5rah@§cdﬁiﬂﬁﬁ% h@%lﬁ%ﬁh@ﬁﬁlﬁé&hw

e’lon-x coding -

sel ection pethods results in co-anplification of Tf
sequences e, heggas for qthes apphsations 7 morergmpleteisniation mapberptefaablpr ovi ded

by the present j | ' t.he devel o nt . Q... by
honol ogous r eco‘éﬁﬁbﬁ%%ﬁs@%&%ﬁg‘%(@?gﬁ% ‘S’%b {r)iglg gét}ogs&ansgggﬁ%ge%ﬁ? ?‘a‘&‘}gence
244: 1288- BRSRP(esSivN vectahcarhprising amyosfithe ateleicheidahsleiles RbEriaEBbve e

animal s that .fail_to express functional ion-x or that express a variant of
i on-x. Suc?ﬁowg_?f#‘ nﬁi‘%refsé@b%@ﬁ%lpﬁ’ eg.}p(é SPAYERss PERIBT YhemthegrEressieomvestoriat s,
rabbits, nodiicedlntaeR api@bhibte #dst ESubabie hoStodfly foP GxdrBide ot 0

el ; j 0 .
activities of ion-x and nodul ators of ion-x. Antisens made avail abl e

by the i nPehipeptidesraf theinvertiondacipde, bt ateant licited td) prokasmogn ivest, andd

hybri di ' | ion-x. FEull-l h and f t
ant - senc eRaBlok 1 SRk ERe BIREADN o Somplfur: “ER U mseprnl BOTIEY of

t he i nventomid beahy grokéiybotic célDeapableasf cxpRetihk 8! ciohel SEARRLAE SAtdLIRYPr i di ze
to ion-x RNA (as. determ ned by sequence conparison of DNA encodi ng ion-x

to DNA en® e gedls GG byfAre BeR limited toy basteriafaf she gemaraokschenicliaces -uni que
to i - [ ' t.h h f
B SOl S SR,

publicly avallggle sequence data comercially
avai | abl e. sequdhameulamyatic expression yectosis eAfpl@yed] temthefa riate Hokt ¢édie - desired
sequences oiugcﬂ:%t i on t hr U%Fh re%t‘?iqi% i on di gest i on Qrapgir?gl ification using
any of th&% By "B@f%fﬁ’é Uga PISER ﬁbq‘éewﬁlsawglcv\emfm in the
art can beuReyéts e ard\bélis-of Aijher Mﬂﬂ%ﬁﬂfc'cqgﬁy@ﬁceﬁogi‘riﬂdl&dg Bt afe

relevant to regulating expression of 7on-x by those” cel expreéssing ion-x
NRNA.  Ant PeEigied tn; nepdhusmsn grampaliandtisshe qultge tells30d bamen tissue culture cells.

ol i gonucl Mfmﬁégﬂﬂn@lu%, but are not limited to, insect cells, HeLa cells, Chinese

hamster ovary cells (CHO cells), African green monkey kidney cells (COS cells), human
293 cells, and murine 3T3 fibroblasts. Propagation of such cells in cell culture has become
a routine procedure (see, Tissue Culture, Academic Press, Kruse and Patterson, eds.
(1973), which is incorporated herein by reference in its entirety).

In addition, a yeast host may be employed as a host ceil. Preferred yeast cells
include, but are not limited to, the genera Saccharomyces, Pichia, and Kluveromyces.
Preferred yeast hosts are.S. cerevisiae and P. pastoris. Preferred yeast vectors can contain
an origin of replication sequence from a 2T yeast plasmid, an autonomously replication -

sequence (ARS), a promoter region, sequences for polyadenylation, sequences for

7/|®8
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specifically binding to ion-x expression control sequences or ion-Xx m%ﬂf
introduced . into cells (e.qg., by a viral vector or coll oidal dispé

syst em suclys, A5 Posone). The antisense nucleic acid. binds to the ion-x
target nucleoti dé. sequence in- the cell -and: prevents traRSTASPYIERY

and/ or t r arfARSERRIPNIFIRIRAtQM, 25 @ ssleglableamarkpeap hBhatib veass fafedplication in

et hyl phos plei: thé'mgffe‘?’ﬁa:’e Igjﬁi(}g%r]ﬁ%qenot l.des are specifically contenpl ated

for therapeutic use f%%ked nucleic acids are al so

specifical ly conthemhivety| indeof cdllRena RSl t L avention.
(See, for exampl e, V\ahliﬁsitledt ?at al ., Prg%?y?(%épélﬂsﬂﬁﬁ%gggﬁgé%%6%7@?&?83

PCTI LJS00/ YPRRiides ohthgdnvenion atssaxpresedd usiig a basslowirhd ex 76 SForbSafkm My 9,

2000, Whi ChgdeSTLARY at hefer&ance N its entirety) The antisense
ol i gonucl egt e nayp“é‘i’-’ﬁﬁf?’{ ﬁée)?"""’ 19886, ’Baﬁa?ﬂﬂ"p“éwzs)ét%‘ém@,s: A

t ransf erri d-apotayary dviaresal, @’ Ridihy el Bab.), WIkE @t anld&hpaty, ﬁ@q, York. 1992
Suppr essi on ?fq gap-tx g\ﬁgr&sﬁl %g at either the transcripti oga or ’ ’
transl ati oAal 1-RVeleRtNG &t/ 12364 epchof avhighds insormerated berewmrbymeferamabah tsf or

di seases/ ceniety)0Ns a8MGH | @.—Macla . ON=_X expression. Antisense
ol i gonucl eot i dte:’g, or fralg’%heﬁt 3 o¥ el eg{p:iegé;f:%céxgou TR ERPISFR IR r om t he
group cons{kwitpgen) capetorieRample, be needIof proBudtandn irSE dells NO 49, and SEQ | D

NO 51, or SeqUeNGPEe i Iceirﬂent ary or om)ll ogous thereto, derived fromthe
nucl eoti de sequences of the pr SR F §Pures ebimmenagsn for developmentdf as

di agnost i c antitaidéesf specifipalBbinFulBAHRE WidSeh-2N Hodt Yelfs io?H?&ihL@r?ﬁb rire E]%crj :
exanple, tissue can,b robed in situ with oligonucleotide probes Carrying
det ect abl e Mmeihodsdioy el argasrale prasugtioroef iapipolyreptidésqukereinathe cells are

i nvest i gat InV Rl . ' nzyne.or, pathol ogj cal conditjons

rel ating tgrec{%ig.aes,&ﬁ%?rs‘aense QP?%‘%‘IA’BA@?&@?‘?%ES‘] Re! ‘pﬂ‘@F@F cls He isoiieiren

regul at or ytheeyllaros from teanediomdn vistietk eells 4o = ll\:gpﬁﬂﬂcm,%&,wgkﬁﬁwﬁEQ

ID NO I to. QlDNQQﬁ SEqEﬂjl NO 49, and SEQ |D NO'5 1, or nRNA

corres pondflﬁg et & §MYSREPR]ichepmaiographie methogs inclpding immunoaffinitat i on

col on, TAT&rbBghs: ' iption factors
Lo RSN ChrorBligrhnl, b Sphobld B

The ion-x sequences taught _ e the design
of novel olectinaffinity dhoomatoghapley, isizg ekclusivn fikptionstation 6 ahidhi Ve

ehrgma
cells and j | .transformed . or transfect with ion -x
pol ynucl eof | %eséé%?lggg?gﬁ?kg’, h’ﬁ%ﬂgr%ﬁeﬁi”gf matography (HhTd{eds revisrssinbipses |
whi ch bi ndHBNG, andithefliker Sﬁllrtﬁhérlmﬁﬂédsftﬂ‘%ﬂﬁaﬁoﬂ%ﬁu&?ﬁﬁséﬁgﬂﬁfi& hefein the

amenabl e to structural changes that |lead to the recognition o er ent
t ar get seq%éﬁ&@??““’?ﬂ%g’é’f%?sﬁl ppd pynified as@ fasiny protein bawing 9 specifignag; dabeheci f i c

bl 6 to act aing bl Wik kb8l by oA BBRRE Bhiohl S BRSH TR s B of
t he parti cRrotgin tambecleaveddo yisdd therdesiraf profein, pr eacind leftay an inae fubiagi | i t at es
st g knaneiend; FleaGedt el Bionommprt b profoce e aEe of eisesed ROWAT ng and
screeni ng ledvingadgkitional amino acid residues as a result of the cleavage process. .- i.. ..
Knowledge of ion-x DNA sequences allows for modification of cells to permit, or
mncrease, expression of endogenous ion-x.. Cells can be modified {e.g., by homologous
recombination) to provide increased expression by replacing, in whole or in part, the
naturally occurring ion-x promoter with all or part of a heterologous promoter 50 that the
cells express ion-x-at higher levels. : The heterologous promoter is inserted in such-a:
manner that it is operatively linked 10 endogenous ion-x encoding sequences.: (See, for.:--:
example, PCT International Publication No. WO 94/] 2650, PCT International Publication
No.WO 92/20808, and PCT International Publication No. WO 91/09955.) Itis also
contemplated that, in addition to heterologous promoter DNA, amplifiable marker DNA
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display. libraries (Segal et al., Proc. Natl. Acad. Sci. (USA) 96: 2138 @72%%
,(,1999: Liu. et-- al., Proc. Natl. Acad. Sci. (USA) 94:5525-5530 ( QJ]iJ ;

G ei sman é¥O0daN/44283Sci ence 275: 657- 661 (1997);-Choo et al.,pdrudalzzsd ol .
273: 525- 53&. 4 1987 dhfr, ahd¢he mul ' r | asual |y r nizes three or
nore base %aélrs. Si nce a recogﬁ?dtﬁ:agﬁgeqtrj%ngé”%@] %50 B pag?‘?’é p%PS:P ate
gener al | y Sinthase,aspartaransearbamylase, end dihyidtoortasy) and/or gitlonkDEWmEeBeNe, a

inc fi _ 04 WD 01/ 44283 PCT| USO 33829  pr ot ei i sti
o 6 t anqomerd otk Ry ies et oo DA Tedao fhs ingueasing
speci 11 ci t seqherceparnpiificativh of the SRUIRIIINATHORn A BleckioR Merbdd febilsgl 21 e

0]

finger repeats, _designed based on ion-Xx ‘'sequences, are fuse detivation
or repr ess§bAMplficatan of the ipp-¥rodingsequemoes ipgke cdls- x expression (Liu et al.)
Al ter nativghyck_wg zinc finger domains can be fused to the TATA

box-bi nding tactor (TBP) with varying |lengths of |inker region between the

zinc finger pepThoBNangqhéree THOmhaticH Rovided by MR prédedd fvehidl Qraéknagggzi vators
or repressor Proc. Nail. Acad. Sci. (USA) 94: 3616- 0

S, (Kimel al.,
(1997) . sLR,%SIEPdF%H]ﬁ‘?HORW (%1 by hemelogpursrecombination: o tknobleiout haimategies | i t y
for nmodul agi Mol ' ' ' Ln. h native, cell ani mal s and
hunmans; araf'rg/b ? p%:éezlﬂjl’ )ga?)r;%]gﬁictﬁgaf 2\1%2;( ?15@3 h@kﬂ"c-g g%g'%ﬁpﬂba\{e%@?fﬁ’éhs@e??ﬂ novel
transcri ptdfaninhals that failan ebprestefunviboratiidnox bhthat épeesk aGakihst dhiondxt Byshect i ng

constructs _that .express t ranscription factor (gene therapy), or by
i nt roduci r?é“‘l‘ﬁé (Wg?éfynﬁm%ﬁWMM%SWﬁams iﬂgila and mige) aresesefid as

desi gned trfod¥l$'fbr ShAying TELINFRSackivfties OF idr? ' gl ternatives to
anti sense or catal yti chNA met h(g:ds (Nbboﬁslgtfﬁgpag{ob’fggﬁﬁl\fﬁtl . Acad. Sci.

(USA) 96: obptisenspg (1997); Wi et al., Proc. Natl. Acad. Sci. (USA)

92: 344-348 (199 nt..invent.i on cont enpl ates pethods of )
desi gni ng such ‘té%%h“s?g??‘b |{a§§é Hor BPvEntion ars anl- Pﬁ’iﬂ@“’g@&a&ﬁ t yrogmee

i nvent i on,andhybedize aspolyeicibtidedentoding iomae Fullielgth BSd frhpRbntddi-stasd Ul to
nodul ate i on-x exgres& on in cells (native or transforned) whose genetic

conpl ementPoiyRclsgidesarr provided, Ermgment agtisenseoplerwlessofithe intvention inpludel (o

provi des Jaft} pm- al &;tgﬁgz l- }.0N- X Ly, L des ncoded by a
pol ynucl eglt*igdgethﬁg t he |123gn |on@%ﬂ§§%r°§ﬁ6)r&e$@f‘r@%a"t|§-a e&%ﬁﬁeﬁ“ﬁeﬁ?& .
- . pol yseppadsoncaf/ PN Asnpeditg BoaxiocDNACéntodinglutive knéwh mulkculés)sequences
sel ected fromd h oup consi.sting, of SEQ ID NO 10 to SEQ ID NGO 32, and
SEO | DNO. A fieation.of s2avences ‘FFBﬁ‘é%‘PqEB‘P&ﬁDF%‘gHQ Pai;{geémﬂﬁé can beidedyeed o t he

pol ypept i mnu@gugeecmahymbm?abmaméﬁau&ﬁx daRBRe, &Wﬂl}dﬁ&h%ero?e i on-x
receptor that is recoaggi’zab e by an antibody that is specific for the
i on-x, as cqEmereially avagablgisequsare spmparison pipgrams. A8quisientifcatiomdf dbxidesived

parti cul ar, J {] i i ded t.o inclpde w.thin

T scope S AEeeY, REANGH AffdneH RGrAUE Bipk b o ampeRIGH whfe e ph RSl

i on-x, angolynherase chaintredotion dechaiquss well kaowi in thetartidahbejRrfopREd C Aatigendehat

extracel | ul ?r-eroi t&ges' ar.e Er?rt ilcul arly useful for, . _
polynucleotides are particularly relevant to regulating expression of ion-x by those cells -
expressing ion-x mRNA.

N

Antisense nucleic acids (preferably 10 to 30 base-pair oligonucleotides) capable of
specifically binding to ion-x expression control sequences or ion-x RNA are introduced .
into cells (e.g., by a viral vector or colloidal dispersion system such as a liposome). The
antisense nucleic acid binds to the ion-x target nucleotide sequence in the cell and.prevents
transcription and/or translation of the target sequence. Phosphorothioate and-
methylphosphonate antisense oligonucleotides are specifically contemplated for
therapeutic use by the invention. Locked nucleic acids are also specifically contemplated

for therapeutic use by the present invention. (See, for example, Wahlestedt ez al., Proc.
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generating and screening for antibodi es and ot her- bi ndi ng conpounds t hat
bind to receptors such as ion-x. Thus, in another preferred embodi MeNIUN 2504
t he inventiwg oplipgsdes a purified and isolated pol ypeptide conprising at

| east one LT el:ayodotmi iy-0f ion-x. -30_14 JUN 2004 WOR 9183829
PCT1USOO 3%% ' ‘%ﬂ‘r isl‘#‘i Qﬁﬂa%i'ﬁ’g ofsé't“’eg‘l P8P 3Ip38.iNax 9.c08r whichgs tricerporated
ext racel | ulayr refeventienin ¢t ehrdtyy PheCarpi : I sq preferred is a
purified and sol ated p’gl ypte’gt i de cgﬁ%%élg%&g%&ﬁdg%mfﬁbfmmo FERt ed
fromthe gr &ﬂﬂi&k%w& t5ansfervin paliyhyaine] ondhalestosianoietés bt BtiXs® ehd.

t ransmenbr ' A on-x..the cytoplasm ¢ region of ion-x, and fusions
t her eof . éssl}@lgpéfagigg %ﬁ{ns* it ycfgncagﬁlt?{eﬁ L aN55RPheRY optransiationak level is esefigt or .

Hoy; sever, toigemirhte cellsiar ofmimainheddls e Gi&&%&kbﬁ@%ﬁé’&&r@er{z@@ bgggt\ilrgarrﬁ gﬂ”ge

and protein sequences as provided herein permts reconblning

domai ns t hdt**BFES1ABt contiguous in the native protein. Using a FORTRAN
conput er progr am gGakh&bidh | 7' [ Parodi. el al., Conput. Appl, Biosci.
5:527-535 (1994)], ion-xgwg't"s‘ﬂ@%dﬁ?f °E¥§”’ oﬁ{"gi" “P?lﬁﬂém}qgwéﬁé%%ﬁﬁ?ﬂﬁgm the

dormi ns. Tigeoumknasisting106SEQ IDIDACe SEQIIY NaRb| SRQ IDNRD:4%2%kd §EQ Igaﬁ?./gﬁ%
at |east 95% at Ieast190°/ at eas@ggﬂ/ at | east 80% at least 75% ’at
east 700 ChPCIUEARES ComMplenieniary ge hompiagpus thereis deriveshfrom the nudeatide50%

i dentity a@éﬁ&he&&%@ﬁ%s&n@iﬂ&ﬁﬁ&{&Ic%gﬁ%q?lﬁ%ym -]%Sgg){gﬂgét%retg%lg?fent i on.

Percent ami ng acid sequence "identity respec Ted
pol ypept i d@reing grneisxpeessipnin variogetissues Ferexampls tishie qaft ibe PrdtRe en ofru AHEHNO

id id ' , i dat. th identical with th
st dues. | STEphitleckidE phARCLARYS, ARISEIE Eromts by Shbrentiontl rsadogmuby
i nt r oduci neechniges tofinVeGgae ahtive HxPreseidh OF ti E&@zymxfﬂémm&g&ﬁ CBhaiRGRence
|

I dentity, g‘gd,no consi dering any conservative substitutions as part of the

sequence | JefHRg Pere rAnivensecligonucleotidsnateyyferabily Hiretspeatgtlatonhegions
preferred gplogRemies | tJ ' ' e percent age
B “arm no. acy & gkl S0ecteq sbAE B foRlstk SRR IO NG Re ARG BESEGT
the resi dubid NG:49 rndi SEQ XD N5 & eranRNdetorfispettimigtheRto, iSAGHARORR nand

I ntroducin | f. necessary, hi eve the maxi mum per cent - sequence
identity, gﬁ‘g‘%gﬁ%éi’%ﬁ‘h%ﬁ%&wf’ﬂébi&@%ﬁm%&miaqsilttb@hsa-as part of

t he sequenTeansc mifiictors | N One aspect, percent honology is cal cul ated as
the percentage of amno acid . i residues in the smaller of two sequences

whi ch align wit fhe % sequencesitanghhin the presérd imvention favilitaeqhe desterbef rvyel
conpar ed, . ' th of 100.am no_aci y be . introduced
o et m 75 Sier bl SIRRE £l g s e B e ol A AmTES 561 col ur e
Vol . 5, p. tradsformedicranasfetied olitirios-xl polameRba s FReop dRdrple, th¥{Cys)- A%, Uhe . D: C
(1972), i?corporal ed &%ﬁiﬂ%@é reference] . Polypeptides of the invention
may be i sol'B¥BPIFEH W f Vi theirzine Bngerdomatns, haveheemshopm to be
synt hesi zegmedible @strubfufd) Shafdley tat RAH 66 the Ned @ﬁ%‘i@f?ﬁ?ﬂ&eﬁ’q [
involving _host cells of thenvention. Gse manmal | an tg%%p%gﬁ?%cels's
expected t Ehﬁe@ﬂlﬁféa]f@c fingen proteins recognize specific target sites with high affinity and

low dissociation constants, and are able to act as gene switches to modulate gene

expression. Knowledge of the particular ion-x target sequence of the present invention
facilitates the engineering of zinc finger proteins specific for the target sequence using
known methods such as a combination of structure-based modeling and screening :of phage
display libraries (Segal ef al., Proc. Natl. Acad. Sci. (USA) 96:2758-2763 (1999%: Liu er--
al., Proc. Natl. Acad. Sci. (USA) 94:5525-5530 (1997); Greisman et al., Science 275:657-
661 (1997);.Choo er al., J. Mol. Biol. 273:525-532 (1997)). Each zinc finger domain
usually recognizes three or more base pairs. Since a recognition sequence of 18 base pairs

is generally sufficient in ength to render it unique in any known genome, a zinc finger
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post-translational nodifications (e.g., glycosylation, truncation, 14 JyN 2004
lipidation, and -31 14 JUN 2004 WO 01/ 44283 PCTI US00/ 33829

phosphor ylvediogtjsas nay be needed to confer optimal biol ogim]mdﬂ%jg\ﬁty on
reconbi na | I ts_of e ipvention  dycosylated an

non- gl ycodn el bieiahe BB AR Edi (g AN WU dmaReas invensme

i nvent i on.spdtificity feni paticilhisRqeeHeE 85l &) ae LAficiaNAhOfhod Wocks, .

pol ypeptides. In one exanple, insertion variants are prov%ée Wher ei n one
or nore aficH8neE based O5ilgnrasequanpes, sedhsed:tn actvationamrepresaibndioSRiRsABCE .

I nsertion ed _at _either or ho erminj qf the_protein, or may
be positi ?ﬁ%xﬁqﬁﬁpﬁ‘?@%ﬁt %P#a?xweés@li% mcf"? “?-2&‘%%?&‘52’8 n&’r‘?@‘%ﬁ:‘i—’ er dagaidsce.

| nser t i onahn berfisedits twi TATAstx bindiak fdcﬁ&iém vath Ak}ifig TenBihs Q@ﬁiﬁkéﬁégbﬂi can

i ncl ude, fusi on proteins_and proteins 1ncluding amno acid

or ex | e,

tags or I&SBY?.“%FEE’QF@”&WB%H“idﬁﬂ’c“%meﬂapu@éfF%ﬁﬂkhq;@ayMibnmgcriMOEiom one
or nore amg 3fd Kint AYLI PR, ) ed.it bPAE 1. 86 ugnce or to a

bi ol ogi cal Iﬂ}esascfdi Ve f??éﬁ'gﬁ?[% fﬂﬁgrlg%?f gc\gfv?g%?‘?gﬁgédg@t S 12% %CFH%HPFOH

al so incl palynueleotidas-thatrenoetlecthem, have axtility fon nyodulatity ¢orsx Rsresdich maasler or
si gnal se es.are renpve 1.t h additional] amno termnal residues. The
addi ti ona-(la%j %%“Y%ﬁ#%ﬁ?”?@%?‘ﬁwwr&e ?Vé’bs??cﬁ‘?ﬂm&ﬂhérenﬁ@@ﬂ&i n, or
may | ncl ugeyueReeso THEHIdel Géisciiftorl Aabr ifbd WiliveRNb bd @Rlodiy sl N9 der i ved

ofra

fromspecific proteins. |on-x products with an additi net hi oni ne

resi due afrapyestingmonstrugishat expsessythe transeripon facfwlr {genel thexspydy @ bsar i ants wit h
addi ti ona i { i N Si es at. .positions -2 and -l

Dby 1o ntRtabloR thd Bro?fl, XRIAEe S TEE: ot Capalsd Beydesigned to bing KR

resi dues éequences for uselinahdrapdutics 85AlfrRdiveoNRERE br 8atBlyRERN 4 Heiday usef ul
f or enhan?@ggeﬁeconbi nantgﬂr otein _production in bacterial host cells. The

i nventi on EhB s Nath-Acad o3¢l oMSAN 9T -226i (1 9PN aWueatiah oProci Natl.

resi dues t . pefl £ ' S . fo anpl e,
Use of - comeas SCTUAA) 22 I MR DS PETEE bleset LTSk it bRl e
as part oflesignihg sechiranseriftion favwfcbanabon (HeFEhe beuende dhtheinvbntipus ey t he
desired pol tide havi ng an additional cin residue at position -1
after cl eﬁ%‘%ggwﬁlgc&’&mmm ?’Fdﬁ?ﬁ‘ké’ 'ng‘iﬂ?’éd"?ﬁile?%ﬁ‘?‘%@. cellgar i ant s
that resuidative ofraidTosed) Whose gltiehe boiBlefint MERIREThedd Sqlbm@s CONt enpl at ed.

I nsertional variants also include fusion proteins wherei'n the am no

ter mi nus BAWPEPtides,e carboxy terminus of ion -x is/are fused to another

pol ypeptide. | . N | I des _del etign varjants
ther o one. or Thanavefbn 883ivacs MrifBy B | Sl BinbRRaf oot pfeciiie?
removed. @umioded bya polymubkeotiiié efthe dhvehticn ePresentlyqiréfeired NS ahunedn fohis i on- x
pol ypepti del or. Mth renoval of one, or nore non-termnal amng acid
resi dues B?W‘%?Wm{ﬁ € gmnoAtid.sequence SFLAWE in sequences selegted framiBat s of
an ion- Xgrfptpediitdief SEQ ID NO:10 to SEQ ID NO:32, and SEQ ID.NO:50, or fragments
thereof comprising an epitope specific to the polypeptide. By “epitope specific to” is
meant a portion of the ion-x receptor that is recognizable by an antibody that is specific for
the ion-X, as defined in detail below.

A.lthqugh the sequences provided are particular hurman sequences, the invention is
intended to include within its scope other human allelic variants; non-human mammalian
forms of ion-x, and other vertebrate forms of ion-x. -

It will be appreciated that extracellular-epitopes are particularly useful for- .-
generating and screening for antibodies and other binding compounds that bind to -
receptors such as ion-x. Thus, in another preferred embodiment, the invention provides a

purified and isolated polypeptide comprising at least one extracetlular domain of ion-x.
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-32 14 JUN 20D4 WO 01/ 44283 PCT/ US00133829 The invention al so enbrﬁ e_@ 2004
pol ypepti de fragnents of sequences selected fromthe group consisti 8 P
SEQ I D NO W ¢19455Q | D NO 32, and SEQ I D NGO 50, wherein the fragnents

mai ntai n bi gl 0 i%al {Sel?gé ,_ligand binding and/or ion traffi KHEJHEEPOr

i mmunol ogi ¢ F“ﬁ? ﬁ‘éq P dd?DIWB#%&Omﬂrgsp@dhb eetrackulaindoridift o€ [onek are hi%hlg
enbodi ment gfeféil. | | | sl gt ed. nucl ei ¢ aci.d nol ecule conprisés a
nucl eot i de giquencemgéﬁg%éﬁ%doﬁgsﬂ “g‘?%gﬁ?gésﬁfﬂ%ﬂﬁmﬁmp%mgmaﬁn&m me-aci d

sequence hoffagmguiusslecteddran theanogp s@lsaking & f f onsjsting of SEQ
IDNO 10 ¢ D NO 32, and %)EQID .50,3%%@?%%%?@’@%’?%&

I
wherein the %?Js(?f%(%l Brang domaipyof snox.dhe AReBlesmisiregion of im-pand fssorsfthérest X. | N

a nore prefSudteflagndg g pk AT leic acid nol ecul e conpri ses
a sequence sel ect ed fri(;dhz?t hgo;étlg}glt??@gﬁgﬁg?fﬁé%g?vgﬁﬁﬂtﬁ %’Tcﬁd“gﬂbﬂﬂ)

NO 9, SEQ |15 #Rpremated that kmawlelpgaNet the joran gefie a@pRoei sehGerRes as p%ﬁvfdﬁqgeljeﬂét he
10, 15,

pr esent inv&}ﬁ.ﬁ ypepti de fragments conprise at l|east 5, 0,
25, 30, 35, or ﬁgecé’gﬂﬁé‘é‘@ O VEA g‘%‘g‘e?%?n%l@eﬁmmﬁmr@ummommmthe

group condisingadrfGRTRAN ¢dm b N . NO, 50.
Preferred .olﬁpﬁghji%g fra rrﬁe\*%trs |spl‘§§%nﬁd§egﬁ%§ %%gé?&?e?%mﬂ“&u%pﬂlo, or
speci fic fdroSHumA’PdR{l99%h ipn-x waashesi to comthirs rawsesbraiesimasing MoAAFRNT S
of the inventi onrayi B ' i ol ogi cal .and i nmunol ogi ca
properties can be pré’g‘g}&é‘zﬁ%%‘ég%fm?lﬂ’épﬁ&s dayg gt least 33%mmatdmest P6Y anel y
practiced ileast R8%ant least i85 at leat B0ViTRN leatl7504) Gt IeBU S0, 3 }eaﬁtl?i‘g%né?i L,C acid
nol ecul e c%@ryi %ESEQID NO% Al ternatively, the nuclelic acrd nolecul e
conpri ses a ?’(fg 0 5P o5Rideash R identitpapd/er hasnglogy teethie peeferredpolppepride o
fragment s che fivehtida. Nedrdentinirdd ' - t .14 and preferably at
| east 16, 18, 20, .25, 50, or 75 consugﬁ%e‘?\g/%énﬁ@gl“é@“e ?t‘g‘rl?gpf"rfaﬁ"g'f%nt can

be | ocat ed PRIXRSPHd0fthg érvention isideSEGI heveliGs the perEantige GFUHEndTREE rdtifas Gne
portion of r include.repeated portions of SEQ I D NO 1.
In a pref e;{ eé- g%{)%éﬁ 0% m{{%é: ‘Hﬁ%ﬁ“@?(‘f"‘é&ﬁﬂ“’ﬁ@l’%ﬁ:‘&l@ Brpsaquenreaficequence
rel at ed t oaligeingdott squences MiBint886dA I r ' t he

" Qﬁaps,_ffn%&%&%% toﬁagiﬁ% g;.%%x?;nuﬁ‘at ively,

I nvention, the nucleic 1?ci_d nol ecul e conprises S er

the nucl ei REEENFERBTRSE Ifentity; 284 patepngidering amsnconsérvBis@ substiiGtichs asRaafofikd! v,
t he i nvent k@fueBtS e R . D NO.2 whi c onpri.se at |east 14
an _(il_ hpr ?f er gg ﬂ%«la ig;#ﬁ%%g; ?eﬁ%ﬁ?j%ga%dﬁggd%%f r f%gé%fﬁfg%fj PebiPeBbde es:
- e rag qumi T ashthnm | ] Hhind : Piplla .

i ncl ude m%mh e.ae%grt ion of SE I_xtl) %EO 2, or acmay ilncls:ud_e r%%}eﬁg?tecd
portions o ﬁ%?é. ﬁalaw'g’r@‘FéF? NFsdR s denrk sequence after abiging thei d

ol ecul e cssquenessand isesiieingHaps; iPAQEsdafy, k' SchiBhe B RRIR pIRMR: éLuence

subuni t. -36"} 14 JU&\I o4 . . .
ldenuity, and also considering any conservative substitutions as part of the sequence

identity, ) . .

- In one aspect, percent homology is calculated as the percentage of amino acid .
residues in the smaller of two sequences which align with identical amino acid residue in
the sequence being compared, when four gaps in a length of 100 amino acids may be
introduced to maximize alignment [Dayhoff, in Atlas of Protein Sequence and Structure,

Vol. 5, p. 124, National Biochemical Research Foundation, Washington, D.C. (1972),
incorporated herein by reference].

Polypeptides of the invention may be isolated from natural cell sources or may be
chemically synthesized, but are preferably produced by recombinant procedures involving
host cells of the invention. Use of mammalian host cells is expected to provide for such

post-translational modifications (e.g., glycosylation, truncation, lipidation, and
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WO 01/ 44283 PCTI US00/ 33829 I n yet another enbodi nent of the inventio]n, w?
nucl eic acid nolecule conprises SEQ ID NO 3. Alternatively, the nuc e JN 2004
acid nole be 59 rises a fragnment of SEQID NGO 3. Preferably, the
i nvent i onc\g d’%l“ﬂ’g‘g fragments of SEQ ID NO 3 which conprise K{T/U5M&3§2914 and
pr ef er abl ypaesphendation} as i@y be Geed2f to Béhferosptifial Qﬂﬂﬁ?eajtdbﬁﬁry]gﬁ r&Qhi The

5 ;

fragnment can be.l ocat.ed V\%‘ge]i,n any portion of SEQ NG 3,” may 1 nclude nore
> Eye

than one BHHTETSHIP BAPdugtey gtion Glyggsylaed arbnonsplyaesydated farmord iari-x SEQ
| D NO 3. Iﬁolg,{,e}mcﬁggfg%%%y[ﬂgmmﬁ&e nucl ei c acid nol ecule conprises a

sequence related to the receptor gamma-1 subunit. In still another
embodi ment of t Adeimueation aiso emhmcesarianc(oaahaognbax JolypeptiBes. Siaone SEQ | D
NO 4. Alte tilvell %/ .1 he nucl ei c acj "Yr]%'l ecul e conprises a fragnent of SEQ
ID NO 4. PrafRpaBpson YaiantiAe, proyilef WherdR on¢ prERE AmIngacidmesidBeNe. 4 whi ch

conpri se aguppleiéiit ak fordR dmiMPicsd SRl Th@ANns l:l'xgag'algeglgcﬁgd PeitheP8r b&h 72

consecutive nucl eotides, The fragnent can be W tﬁl n-any portion of
SEQ | D NO termipa of theqrongin, pomay bh ansitiored within internaf regis@s oDtHéGodx aninoaigid

include r JAN f SEQID N34, 1n a preferred enbqdjment, the
nucl ei ¢ ag#ga%m é@g"egﬁ%%?rﬁ%aggs‘géh g%%ﬁ)%‘?ﬂéesfdé’ﬂf‘gﬂg'ﬁmimh teEUP4a8hol i ne
recept or anphdeSoe brample, fasian pidiéihs SFSieRR Theiofin Q&ih@!&a&i@% thiiags.nucl ei ¢
acid nolecule conprises SEQ ID NOS. Alternatively, the nucleic acid

mol ecul e conpr i S¥Ertignvarante include iwEOPPIyPREYidss whepgin bae abingre arhinoiasident i on

provi des f B l: D N ' Fql: ton.least.14 an

pr ef er abl yﬁeg’tg Ieastagﬁeéﬁg %f%%{%@a@%&?e g‘?{y)ﬁﬁ@%ﬁ?@gﬂﬁ%‘é‘: %W%’Bt"f‘jﬂg‘%@ The
fragment can b¥atiardprathcsiaftheninsentiopalsol includé mak@: Ida-NeroducRPye., ion-x

i ncl ude-more,t han,one %%t ion:of SEQ ID NO 5, or nmay .include repeated
portions é’f“%‘&‘% PBeTGE header or sigpal sean AR FRIPP Yadn Pith 2dditional amaing termipal

mol ecul e Gegihés %@dﬁ%ﬂﬁﬁnb%ﬂﬁ?ﬂ?&sﬁ&?hﬁ%ﬁeﬁ?ﬁgﬁ%ﬂ{ 3 o!ﬂ‘r'k'rgv(rzl g&ug},t

In yet_ anot her enbodi nent of the Inven nuclerc

mol ecul e dBMpNCiuds ongprmors 1esidges that ase nat idertifjable asbeimg dearived foim spaiificul e
| . 6. bly..the. i ti i d
Fpabrent o Hipteld T efouets SitPan MdiGonel bieiEbaiRe fesidud en peston 1 OB Honss

| east 16, he éht2mplabdd, avare Varians ssth uddiviensluséthidnindand 1ydife rekidaggmnt can be

-located,within. any portign off SEQ ID NG 6, may include nore than one
portion ofP°&EENE Eﬁlﬁé %d%ﬁ‘ 'H‘d’? ioReKl (¥ananis,efioax with addifienalMetEMet-LpsNO, |

|~ 2 Pr eAgsiredldaeerbaE sk mor MisiB WSl Pl D |
seqguence rg{ ated to the énAoBA r@lcept or r ngrdsﬁljﬁ I't. magiq%gﬁ%?jﬁs?gﬁ%%
01/ 44283 PeRmidgantIzeied production fin basteriahbosteatiodi ment of the invention, the
nucl ei c acid C isas SEQ ID NO 7., Al.ternatively, the nucleic
aci d nol ecul e%ﬁ’%&l‘éga@ r%%ﬁ %er wt_bhavmg additional athino acid resnclues
that result from use of specific expression systems. For example, use of commercially
available vectors that express a desired polypeptide as part of a glutathione-S-transferase
(GST) fusion product provides the desired polypeptide having an additional glycine

residue at position -1 after cleavage of the GST component from the desired polypeptide.

Variants that result from expression in other vector systems are also contemplated.
Insertional variants also include fusion proteins wherein the amino terminus and/or
the carboxy terminus of ion-x is/are fused to another polypeptide.
In another aspect, the invcgi_jog_ provides deletion varigpts wherein one or more
amino acid residues in an ion-x pol};péptide are removed. Del.etio:;s can be effected at one

or both termini of the ion-x polypeptide, or with removal of one or more non-terminal

amino acid residues of ion-x. Deletion variants, therefore, include all fragments of an ion-

x polypeptide.




NO 7. Preferably, the invention provides fragments of SEQ I D NO 7 which
conprise at |least 14 and preferably at least 16, 18, 20, 25, 50, orl&3UN 2004

consecut i veygwiglseei i des. The fragnent can be |located wt hi\%:%g%[ﬁort i on of
SEQ I D NG 7, na)gmeqﬁ{,éjnqle rrgspae t.han on portion of SEQ I D NO'7, 33ﬁ?e?y
i ncl ude repeat ed portTBRE 4HP kRGeS PREIPoptide fragmeptserfsequamcendpbattateiim thde
nucl ei ¢ acigdouptmgistifg 6PSRQI IBENOA te acetyl chol i ne
receptor epsilon cha,i%._ I_ndet anoqtgﬁer ggﬁéﬁ%rﬁ‘%ﬁhﬁﬁ%@@nﬁ%ﬁp%e
nucl ei ¢ acitGEMSNISIBRBtaLhigldgicat (e SEURAnD bivdifg azﬂ/éreibﬁl&hi‘ﬁbﬁtliﬂgg ahd®@r Nucl ei c
acid nol ecy ' { nt_of, SEQID NO8. Preferably, the

e R Ge? Bpenied S8R P

I nvention provi dg. whi ch conprise at |east 14 and

preferably at | dnshe pfeferfdd enzbhdident Fohe iAb C i ucleotides. The
fragnent can_be Iocatg%, ithin an porteiIonengfé%%%ﬁQEQM$§{e&n%§§Wchﬂffe nor e
than one POTPPHH aHue @%EFW‘EE atrenqedesiarol ypoptideqaaprisihgdat dmidsacyf SEQ

I D NO:8. | ' he, hucleic acid no] ecul e conpri ses a
sequence rgelqgltele)fjgﬁﬁélﬁg&wgﬁgﬁ%ﬁgﬁﬁaﬁe&%I %"’EBBWWHBMS&QID"R@M her

enbodi nent (QSEQHD NOVAR) sid SEQUEENOKSS, eid fraghéhid e8! & il 385eic SEQ | D
NG 9. Al ternzt i§‘¥6| dthaﬁ nucl ei ¢, aci.d nol ecul e conprises a fragnent of SEQ
ID NO 9., PP °a‘d’fé9,est least R, BOFHPR AT (0o, i [a@smere poefered embodiE®@nt, Bhé\bRtedhi ch

conpri se ahucléieasid mél : 8. 20, 25, .50, 75
consecut i ve nucl oot | dg?@é%ﬁgﬁﬁﬁs? %g‘#ﬁ%&? Legﬁédo&e&flo %P@HP\RPW?t}Pga‘#f%{Q)Wi on

of ISE(? | D NO:bto #hQ IMQ&%@PQJE@I\ZQMEBMISEP mm:@nfaﬁa fia eiégdgge&l or hmaty
i ncl ude repeate 1 9. In. a preferred enbodinent, the
nucl ei ¢ acid mgg%g{%hggﬁgfﬁéginggﬁ@@ﬁ@épﬁ“@ Traegeeniscamprise st teagt S0 1 51e
recept or_bEA.25230/85, or 40 consbéute @IS s RAncOLeilliEa RUERE ALy LN

i . Y, €

nucl ei ¢ acid ol ecul.e conprises SEQ ternative nucl ei c
aci d nol eciﬂ"é‘%‘ﬁﬁrﬁ? SE&TQZQQ%MQ@I\@@JW SHQ IDINCRSef Breditred t he

i nvention : . 49 which conprise at. |east 14
and pr ef er%%éﬁgt% Iﬁfeag?t3 H%‘)atl S%@faégguégmlﬂgﬁ:es S0 to, G hecifiG TPE hmATdBR oS
fl'heI 1; r agnanskitscallelipend miesdh_omioﬂdg%sn ggagn?qnwl\tligtl%in%nﬁoﬁﬁﬁviﬂjtlhé'géﬁga may . .

i ncl ude et ne rtiqn o 149, or may include repeate
portions ngﬁlggéﬁqr%{ﬁrﬂg&q? °§ prweé(rgla’é € BrApasd by rny 0}!{ Hee metbpds welgci d

mol ecul e clafgwn &dsottitely yerficed ltRé & to the GABA receptor rho-3 subunit.
-35 14 JUN 2004, WD 01/44283 PCTIUSOQ' 33829 I n still another enbodi nent of

the invention, tReesahodireentof theripyentiohahe ongleic seid MEHEIOCHBpHses. SEQ ID
Al t er nat i vigbyj. ;F&ngﬁlﬁ; 1 ' I e.conprises_.a fra EQ ID
NO 5 1. Preferably, t eﬁ i_ﬂ?ﬁ/@%tlgg %918 %(?)?l;“l!’%%csc A P@W"%@M@% whi ch
conpri se, drrefamtmqmwmmﬁ&hgnmﬁ b mgqbo:(ljlavhizﬂ corfprisebh ledf 142
consecuti ve ;nucl eot i des. r referred epbodi ment, the 1nvention
provi des £an d’ﬁ%ftﬁfﬂgiyogqgﬁgbl g,dw.gl%, \ﬁﬁri%ﬁs consecutive nucleotides. The fragment can

be located within any portion of SEQ ID NO:1, may include more than one portion of SEQ

ID NO:1, or may include repeated portions of SEQ ID NO:1. Ina preferred embodiment,

the nucleic acid molecule comprises a sequence related to the serotonin 5-HT3 receptor.

In another embodiment of the invention, the nucleic acid molecule comprises SEQ

ID NO:2. Alternatively, the nucleic acid molecule comprises a fragment of SEQ ID NO:2.
Preferably, the invention provides fragments of SEQ ID NO:2 which comprise at Jeast 14
and preferably at least-16;'18, 20,25, 50, or 75 consecutivehnucleotides:’ The fragmient can
be located within any portion of SEQ ID'NO:2, may-include more than onie portion‘of SEQ
ID NO:2, or may include repeated portions of SEQ ID NO:2. Ina preferred embodiment,

the nucleic acid molecule comprises a sequence related to the GABA receptor gamma-1
subunit.
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conprise at |east 1963 and nore preferably at |east 1965, 1970, 1975, ﬁ?n??ug
or 2005 consecutive nucleotides. In an even nore preferred enbodi mehit ; b
i nvention wpQYjssas fragnents of SEQ ID NO 51 which are not set forth in
Genbank Accessipn Nunber AF 199235 (e.g.. Lustig, L. R, HeilCT/Y§003id° Fuchs,
P.A, ldentific Y%ﬁn?fgerae’ﬂweﬁ InMenton; the aucleit adid hollécnte dodmpeREOT
subunit fr | . " | -] e..Direct Subm_ssion to Genbank).
The frag rreﬁ!fmcI glﬁ géﬁ %lég?g%%\)/r\n] ’t HI il;]&é.%‘]é/ §%§ rn%ollf(')crllli‘aocl"o“@}ﬁj‘af5 B jeg of SR ID

i ncl ude nONG:3.hBasfesatdy he inventiaf poidet Radifed of SEQUEYNOI WSS, (iRt gf’
portions of (2 Ié) l\é&ZS . In af eferred enbodi nent, the nucleic aci
mol ecul e l(?ﬁﬁﬁr j28g Pr e’éé’alféh??é‘ 1844 28.0°0; BB 7 A rensecutiverriuctaotidess The

acet yl chol frigmém eaPbOlocatel i ; tanlde. i nventi on _provi des
substitution variants oof i gﬁ%ﬁh yﬁ%ﬁﬁ%@.Efﬁgﬂg’s#in?agt'flglﬂdegﬂrgm OPfic| ude
t hose pol ypspien abSEQABNGDI3, onmap inchudearepestaiporaeisthf SE( tDe$O St 183 i on- X

pol ypepti re.remyed repl.aceq wi.th alternative residues. |In one
aspect, t eegﬁr%gteﬂbﬂmgqg? Bugh agfyuglecple comprises p sequrpge valated tbe

i nventi on GABA Reé&fostighititub@e that are al so non-conservative.
Conservative substitutions for this purpose may be defined as set out in
Tabl es 2,#3, orlngtil@nether embodimentraf theinyprtinm, thesuicled atlé mdieate sdiries

conservati Iat uh - have-been. introduced by nodification of

pol ynucl eo%3§m°ébélﬁ°gﬁ%6)?§p§ﬁtﬁuafé§° Q‘ff&’?‘ﬁ CPW\FBH{HDGFE a fragmept 4 SEQ IR an be
cl assi f i edN@ck dreferaply, chepinmyentival provideefridnednt oS EQIDNOY WAREBmpREENdar y
and tertiar rotein structt;%set. A conservative substitution is recogni zed
in the aﬁf'glsé&&“ prsterahly @t lsastdf. bhe0a2d.136, exc7cansecutive meleotidésnBheaci d t hat
has sim | gt | R [ ybst [ tutions are set out
in Table 2 f_r%%%“"?%‘ém, ot &;ﬁ%? I NG faal iclsde ipgef than one

( PCT/ GB96/pertievef SEQ A NiP B/ 8Ginay invheldirepeated poetiony.of SEQIINNIPA4 1y 01/ 44283

PCTf USOQ 33829 Tabl e..2 Conservative Substjtutions | SIDE CHAI N
O ARACTERPEFECAfARRS T il pcid malerls AoSTPTISEY A pequensrITk et thol ar -
char ged GAPetylchMindFeddptorBhhd ¥ cKdfn.
In another embodiment of the invention, the nucleic acid molecule comprises SEQ
ID NO:5. Alternatively, the nucleic acid molecule comprises a fragment of SEQ ID NO:5.
«Preferably, the invention provides fragments of SEQ ID NO:5 which comprise at least 14
and preferably at least 16, 18, 20, 25, 50, or 75 consecutive nucleotides. The fragment can
be located within any portion of SEQ ID NO:5, may include:more than one portion:of SEQ
ID NO:5, or may include repeated portions of SEQ ID NO:5. In a preferred embodiment,
the nucleic acid molecule comprises a sequence related to the GABA receptortho-3 -
subunit. - - .- : ATETE LN
In yet another embodiment of the invention, the nucleic acid molecule comprises
SEQ ID NO:6. Alternatively, the nucleic acid molecule comprises a fragment of SEQ ID
NO:6. Preferably, the invention provides fragments of SEQ 1D NO:6 which comprise at
least 14 and preferably at least 16, 18,20, 25, Sb, or 75 consecutive nucleotides. The
fragment can be located within any portion of SEQ ID NO:6, may include more than one
* portion of SEQ ID NO:6, or may inchide repeated portions of SEQ ID NO:6x hasiirs

preferred embodiment, the nucleic acid molecule comprises a sequence related to the

GABA receptor rho-3 subunit.




Aromatic HF WY Qher NQD E Alternatively, conservative am no aci]\q&s)nmamg
be grouped as described in Lehninger, [Biochem st , Second Edition; rth

Publ i shers, , NY (1975), pp.71-77] as set out in Table 3, bel ow
Table 3 00".%’?@?@4%‘?.% Sybstitutions || SIDE CHAIN CHARACTERIGSTVS90R8%29p0l ar

(hydr ophobi c) AM™MNS eAcmBpdigeat ?f:tgc i!len.EOn{ ‘“‘é ?&éfis\?ﬁg&hdﬁgcéﬁlg*%rﬁpﬁsse_ﬁ
B A des: 1 LR OL;) PhsrHRR. dheficis: sl iectics rperise m forienner yea 1D
() | RO, Rty omoso Bt S8 0 0 B
bel ow, - Tabi 5% 1 @B Bestciabpise sk 1 .0, ScS0, TxomgenaveRamleics. A (A
St T uc oyt 88 b iR PR RO B e n
portion of SEQ ID NO:7, or may include repeated portions of SEQ ID NO:7. Ina
preferred embodiment, the nucleic acid molecule comprises a sequence related to the
acetylcholine receptoi' epsilon chain,
. In yet another embodiment of the invention, the nucleic acid molecule comprises
SEQ ID NO:8. Altematively, the nucleic acid molecule comprises a fragment of SEQ ID
NO:8. Preferably, the invention provides fragments of SEQ ID NO:8 which comprise at
least 14 and preferably at least 16, 18, 20, 25, 50, or 75 consecutive nucleotides. The
fragment can be located within any portion of SEQ ID NO:8, may include more than one
portion of SEQ ID NO:8, or may include repeated portions of SEQ ID NO:8. Ina
preferred embodiment, the nucleic acid molecule comprises a sequence related to the
GABA receptor beta-like subunit.
In still another embodiment of the invention, the nucleic acid molecule comprises
SEQ ID NO:9. Alternatively, the nucleic acid molecule comprises a fragment of SEQ ID

» NO:9. Preferably, the invention provides fragments of SEQ ID NO:9 which comprise at
least 14 and preferably at least 16, 18, 20, 25, 50, or 75 consecutive nucleotides. The.

. fragment can be Jocated within any portion of SEQ ID NO:9, may include more.than one
portion of SEQ ID NO:9, or may include repeated portions of SEQIDNO:S9. Ina
preferred embodiment, the nucleic acid molecule comprises a sequence related to the
acetylcholine receptor beta-2 chain.

In another embodiment of the invention, the nucleic acid molecule comprises SEQ
ID NO:49. Altematively, the nucleic acid molecule comprises a fragment of SEQ ID
NO:49. Preferably, the invention provides fragments of SEQ ID NO:49 which comprise at
least 14 and preferably at least 16, 18, 20, 25, 50, or 75 consecutive nucleotides. The
fragment can be located within any portion of SEQ ID-NO:49, may-include more than:one
portion of SEQ ID NO:49, or may include repeated portions of SEQ ID NO:49. Ina

preferred embodiment, the nucleic acid molecule comprises a sequence related to the

GABA receptor rho-3 subunit.




GQu Ser Asn Asp -37 14 JUN 2004 WO 01/44283 PCTI USO0/ 33829 Hi s (IULL ARBI004
An, Lys, Arg lie (1) Leu, Val, Met, Ala, Phe, Leu (L) Ile, Val, t,
Al a, Phe k§ollhsfrg, Gn, Asn Met (M Leu, Phe, lie Phe (F) Leu Val,

oi /g
lie, Ala Pro (P Ser (S) Thr Thr (T) Ser Trp (W Tyr PRIAUSOA38E )
Phe, Thr, Ser \})é'l %Oﬁ?ef gn')bgégxenwfthe pHEntipp,dhe nudéioatid ndecuie esmprigd
that the JdeSEQIDINO:-AAT A j : Lnyention is intended t
i ncl ude pol (g tides beaﬁrﬂngﬁ%!))‘dﬁﬁ%daaﬁ%ﬁdo eecrlﬁetcf?équﬁ%%ﬁ?ggﬁ{“ Qfé%él iBn,
or substi thNEidn fb‘ﬁfeaﬂrhlndhairivdnticﬂsprduidssfrﬁgmmyof)i;};g){@rmbg,] WEeh comprise
modi ficati e coval ent in natur nd include for exanple, em cal
bondi ng wi ?ﬁéﬁ)giﬁ éﬂé?&ferﬁ%@iaaie%f%ﬁ ﬂbﬁé » @ 78 senseaivgancleotidésetlh asnorBuch
deri vat i veprefeyred embdoaidaen®dhé thveh§ : ded | fohid.e of a
pol ypepti de, or, nmay be designed %ﬁfﬁngﬁgsiﬁ?%@%%?gﬁ?ﬁﬁg r'cdf%'oga}c‘l”" hof t he
pol ypept i d6OFwrIsgiaklerstd 962 rnd mord prefezably er leastd@as, 199079781 2000, bh2oGsNvent i on

further e . ypeptides that have been covalently nodified to
e e osgrsceSive AR Y RER SyeR oy Frntrrred embeivomtl e everkion provides

pol yet hyl efimgglentsalf, SEQID NSt Mticgre by & kortiPhn G I«QPééLf%H%ﬂJx%go' -
are

Variants t I splay |igand_binding properties of native 1on-x an
expr essed gﬁt lﬁggiﬁ@-&éx}@ggg LEs H@I,Wgasd FuehsaRiAs, Mestifigation iofie nbee]l human

constituti nfeClck : articularly,useful .in says of the
i nventi on; Kﬁ?\g vari éﬁ%hs?ﬁlggg&aﬁ@g%se u “llhnnebfg\f’i“éi]ﬂapell‘ﬂi’ fsgegy Dirgftssue and
ani mal mod&hbméssiogi todambarlioo e tiagnencézartedbedtd Kithang PR SEP 1D
activity. Nbg relate nmbodi ment, the present invention provides

conposi t i ohs> - 2brBpY 1S °‘B%Wi‘ﬂ%éﬂ‘em‘}%?ﬁsr%@@dﬁoﬁheonm%ewpludn.repusﬂer red
conposi i opertieASH! SEQ ID ROSH! kol Hptelefreh BiboBRorR AL hitfeil hlififorkayent fon. 2
pharmaceutically acceptable (i.e., sterile and non-toxXi c)a "I quid,

seni sol i d, “¥RPESsiapeghense melate] 4o thealphad 0 aicotinjsraetyivholite abptyehi cl e,

excipient, Or  1n sl another aspect, the invention provides substitution variants of ion-x

polypeptides. Substitution variants include those polypeptides wherein one or more amino
acid residues of an ion-x polypeptide are removed and replaced with alternative residues.
In_ one aspect, the substitutions are conservative in nature; however, the invention
embraces substitutions that are also non-conservative. Conservative substitutions for this
purpose may be defined as set out in Tables 2, 3, or 4 below.

- - Variant pelypeptides include those wherein conservative substitutions have been
introduced by modification of polynucleotides encoding polypeptides of the invention.
Amino acids can be classified according to physical properties and contribution to - .-
secondary and tertiary protein structure. A conservative substitution is recognized in the
art as a substitution of one amino acid for another amino acid that has similar properties.
Exemplary conservative substitutions are set out in Table 2 (from WO 97/09433, page 10
published March 13, 1997 (PCT/GB96/02197, filed 9/6/96), immediately below.




medi um Any diluent known in the art may be used. Exenplary dil uent? !
include, but are not |limted to, water, saline solutions, polyoxye WPM@
sorbitan nmype e, magnesium stearate, nethyl- and

propyl hydroxyggﬁjzg%te tal c, alginates, starches, |actose, $GIfUFdY33829
dextrose, sorbitol, mannitol, glycer oI Tmbl«:l um phosphate, mneral oil, and
cocoa butter. Vari ants t hat d| sp 1¥ ugigndl ng roperti es of native
ion-x and are expressed at hi ghe? ﬁe P"s" “%E!"I“S s variants that provide
for constitutively active regpp N are -38 14 JUN 2004. WO 01/44283

PCTI US00133829 parti cul ard:muﬁ assays of tion; the
variants are al so useful iNAgh&RYS g*rit mventMn provi di ng
cellular, tissue and ani mal Nad®las of di seases/condigiagns characterized by
aberrant ion-x activity. Antibodies Al so conprehended\y the present

i nvention are antibodi es (e. Belar-mmhgeddonal and pol yckamal anti bodi es,
single chain antibodies, chineric antibodies, bifuncNi®naWi specific

anti bodi es, humani zed ant i bob¥i%&s hargsdan ant | bodi es, 8Md conpl enentary
deternining region (CDR)-grafted antibodies, incl udF&corrpounds whi ch

i ncl ude CDR sequences V\:hi&ﬁc snpem fically recognize ypcpti de of the
i nvention) specific for ion-x or fragnments thereof erred anti bodi es

of the invention ced and i.denti f.i ed
according to mtﬁg&?ﬂgﬂgﬁg é Wﬁ?&%@%g&%e P'%sj ea dffﬁfg’ E ff@@%‘”
whi ch is i riBiechemsted Secomi Bditign;rWheth @nbkshers, IﬁcSNe’i‘,lNY emsx/ppmb Vs set
fragnents, mcb.u&:%gg Fab, Fab', F(ab')Z, and F,,, are also provided by the
i nvention. bgl gm fic for,” when used to describe antibodies of
the invention, indicates that the vari alphple 3 €0i ons of the antibodies of
the invention recognize and bi ngoh@vtPO8Y fislgsy exclusively (i. e.,
are able to distinguish ion-x polypeptides fromother known ion channel
pol ypepti des by virtue obmmesamabl e differences in binding affinity,
despite the possible ¢€MARAEWERISTAC| ocalized sg aecmdentity, honol ogy,
or simlarity between ion- Xedplriydfphobie) YPept desg It wll be understood
that specific antibodi es maw. alighatié:nt er act wi t @ yatver proteins (for
exanpl e, S. aureus protein B éromatiher antibodi ewin ELISA techniques)
t hrough interactions with s@qﬁidfwcesltammgm de th™ vari abl e region of the
antibodies, and, in particht Berderlise: t he const afit regl on of the nol ecul e.
Screeni.ng assays to deterrrgg‘@”ﬁ %hg specifi ilt an anti body of

ced-

t he-invention are well kno Pbut i nel y pra inthe art. For a
conpr ehensi ve di scussion o fssays, see ow et al. (Eds.),

Anti bodies A Laboratory Mang ife0l d Spring H@r bor Laboratory; Cold Spring
Har bor, NY (1988), Chapt ePosﬁvelMdrﬂzedhﬁQ t hat xrrggogni ze and bi nd fragments
of the ion-x polypeptides Négatvely Chigadatidiey ar BEl so cont enpl ated, provided
that the antibodies are specific for ion-x polypeptides. Anti bod| es of the

i nvention can bwmmrm\a@%x&ﬁbiagdcdf@érbmcswasmaﬁﬁhsra?%ét%{iﬁ

practiced i:n_the art
Table 4, below.

Table 4
Conservative Substitutions I1X
Original Residue - . Exemplary Substitution
Ala(A) . ValLeulle
Arg (R) “Lys,Gin, Asn
Alsn (Ny Gln, His, Lys, Arg
Asp (D), . Gl
Cys(C}) Ser
GIn (Q) Asn

Glu (E) Asp




The invention provides an anti body that is specific for the ion-x of the

i nvention. Antibody specificity is described in greater detail bel o JUN 2004
However, iwatpishss be enphasized that antibodies that can E@T/%s{;lerat ed
from pol ypepti des that have previ gu?ﬂy been described in the!PPtEPEFur e
and that are capabl e of fortuitouslfy cross-reactfrfégnive.Arg on -39 14 JUN
2004 WD 01/ 44283 PCTI USOO 33829 Rle(®. g., dueltwVelhdetf platPhe,t ous exi stence
of a sinmilar epitope in both pol yb®gL) des) ar ele, ek 04 @Fe " Cr oss-reacti ve"
anti bodi es. Such cross-reactive ansiggodi es are ngf, gutifodi es that are
"specific" for ion-x. The deternmmapiypn of whethegr an antibody is specific
for ion- x or is cross-reactive ﬂe'{'ranOt her kn wn’re%e tor is made using
any of several assays, such as %st%rn bl ot t i nGa¥¥dd Maghat are wel |
known in the art. For identifying ¢&ls that expre$® ion-x and also for
nodul ating ion-x -ligand binding ¥&Yvity, antibodiBs that specifically
bind to an extracel lul ar epitope BfF(PDhe ion-x are pseferred. In one
preferred variation, the inventiamgwovides nonocl opgal anti bodies.

Hybri domas that produce such antifgpghes al so arg,iphf ¢fded as aspects of the
invention. In yet another variatypg; the inv_?]ntlorﬂf;g(rgg)vhga(ras a humani zed

anti body. Humani zed antibodies are useful for e‘il'ref‘" apeutic

i ndi cations. | nJeshehittte whdkistfold I i E ' ' a.cell.-free
conposition conprising pol ycl_onalttgégfei I600|| esﬁ%ﬁe}%{éﬁ‘dﬁﬁh‘f 3‘;}{?{‘!‘%'?15 of the
ant i bodi estended ta includspplypeptides beanrgunpdificasprsaithidr chdminsdreion XdelAldhni €' a

I sol ated f an. ani 1S ary. c osition, as.is a conposition
conpri si ngglgdn&lglnhto?lbmg y dr%é‘?&glﬁd)ﬁggp%%“éﬁf’?g%ﬂplfﬁf “H’géﬁ‘l?é‘éﬁs Pe¥®§pended in
water or i oowaberdt lienatdie, ahincludy €iritixamble, SliensieloRling VAES b r

rel ated enbodi nent, the jnvention progi_de_se an anti - |gdi g?é%&@e%gﬁb!bgb%ﬂ
speci fic fB/8aHs anfl ingrapicipeietisss Sush demivativesmay ba prepared tosnevedse dirolating hat

ant i bodi espg ' uel ' |.ndi domai ns _t.hat.can be

i sol at ed cheﬁﬁgﬂ?ﬁ o!ri %yarg’ecgc‘o?%i rgadnc?%%‘gﬁorr}’i‘@ﬁggg E’%ﬁ%ﬁ%pﬁ?%?%&ﬁsef ul

i on- x bi ndpelypeptidedon desiredhentlsctissaes, onogand. SSiniilyly Plhe iBichtion SuERd eiibresUMaN
anti bodi es,__ us tQ foxins or ofther polypeptides. Thus, in still

anot her e Og(fl? ﬁ%&w\?}%ﬁ%ﬁﬁaﬁ%ﬁ%ﬂhmﬁf&ﬁm@é%&wéﬁ PRICOIBATS Valehrg a
fragment odolable ipolymer apfshinfents sack bdpslyethy1eReE SiyBoll e%%rrafaé e

pol ypeptide bind to the igon-x. B mg?y%f.nonﬂy?%’??zgﬁx np e%li”?ﬂé&p

i nvent i on- PRISRROR¥STY, Blygple Pianants thatalisplaydigand pinslingpriopersins bboativesionxdind

CDR- gr af t egle kqd i) alaF ' L §S. may. hunmani zed, by any of

t he net hods I?%glt\fn inktﬁ%lemart.ﬁ1 {n gﬁaguh@ﬁq%&atwﬁgﬂfﬁ%ﬁ'ar%@&

Fur e her - Chapges. can e bo Lt L otuead T LRl 18 palialis SRS techafy once.
urther chan can-then be introduced. intq the antibody framework to
modul ate @'f ?‘ﬁsﬁ%“@ﬁﬁfﬁﬁﬁ?ﬁ)%ﬁwgwo&b ‘.’tld‘?ea#ﬁt’%éﬁioéé charagtagzadivent i on
ar e usef ulabefint iOnGk actividgr apeutic purposes (by . . .. .

In a related embodiment, the present invention provides compositions comprising
purified polypeptides of the invention. Preferred compositions comprise, in addition to the
polypeptide of the invention, a pharmaceutically acceptable (i.e., sterile and non-toxic)
liquid, semisolid, or solid diluent that serves as a pharmaceutical vehicle, excipient, or
medium. Any diluent known in the art may be used. Exemplary diluents include, but are
not limited to, water, saline solutions, polyoxyethylene sorbitan monolaurate, magnesium
stearate, methyl- and propylhydroxybenzoate, talc, alginates, starches, lactose, sucrose,
dextrose, sorbitol, mannitol, glycerol, calcium phosphate, mineral oil, and cocoa butter.

Variants that display ligand binding properties of native ion-x and are expressed at

higher levels, as well as variants that provide for constitutively active receptors, are

-38-




nodul ating activity of ion-x), diagnostic purposes to detect or quantitate
ion-x, and purification of ion-x. Kits conprising an antibody of tHe JUN 2004

i nventi on wag odiysPf the purposes -40 14 JUN 2004 WO 01/ 442@8;T

PCT/ US00/ 33;;?@0 L} rel re also . conprehended. In gen’grs%m,z‘s? Kit

of the inventi cl)lglEH I sgﬁ?ﬁgf%%éss&fghca?aﬁ%%’!’ I}En‘fanﬁ_ﬂﬁ FLRIsQupEH If‘ﬁésa&ﬁ?f@édy is
i munos pec|iﬁvmioﬁeﬂwpspmwmsﬁ]cdlwa§,tﬂs§ur§mi&ﬁrhﬁl ﬁl@&kﬁog&i@%swe&ndhﬁﬁﬂl tin

| oss of norpml functjon of the ion-x gene product underlie ton-x -related
human di se&farastereedkby abearanhipam scivitonpr ehends gene therapy to restore

ion-Xx acti Vifidbddled F €at those disease states. Delivery of a functional
lon-), gene to appropriate cells is effected ex vivo, in situ, or in vivo

by use of vect orAlso esriprehemied bRnthe prasent knventicbhre\48EbOTiEs (¢S ImonctIHAPYA] US,
' or ex vivo by use of physical

adeno- associ ?t d virys,. or a.retrovirus), ( VO ! ]
DNA 1 ansf EPYHARDE dies, single phaiw ARtibodies cpimene Rntibadigsbifensyionaluspecifisr
exampl e, ABHBSAE, hRAILE) artRce Hilan! SiilOhies 33 rolBlerfiBrSy BRAARIZ0

(1998). For additional reviews of gene therapy ogy

Sci ence, 24egion (7BR)-grdied angBsiies, Wehuding eympBunds tvhidhandloge CORseqbEncB4
(1990); an r. ture, .357: 455-460 . (1992). terpatively, it is

cont enpl at gvdaly%ﬂ]%q%cﬁﬁﬁ'a\‘ﬁ heéPg%%RdHP?éﬁEé’f&%Pé%@ﬂ%fl&fé ‘i#‘r’é‘qr’ﬁ O expr essi on
of , or i nhiffagiien® théteofa ®reféirtd amfbodie@ B the/inbéntidd ArSRbmbhn bitidousahAdrdli Sease
states. It is contenplated that antisense therapy or gene therapy could be

appl i ed t o PHRépSe] g igentifiag acgerdingie msthedssissanibedfin WA 11246 phiblished pewt  of
t he presentgi NEJLR ik | . | Lk L nel ugdi

phar maceut ibgh{wgbnposi'%lﬁlgﬁ ,?éé%fn%rrlglgib %ﬁ%‘%f‘g[}%@%ﬁ § e‘g‘l“r%é?’&"ﬁﬂﬂca‘ém es
or _reconbhac&ﬁngﬁpb,&gbi,fﬂahi}gg;ﬁmfﬁhdemd ﬁieﬁde‘bbﬁﬂ]geaiﬁdermbnaqgﬁpé@bl e ¥
carrier or .di ., Prefer : e carrier_or diluent is pharmaceutica
accept abl e. S@ﬁﬂﬁ%f’e whep l"‘F‘@ftQ %?@%C&EEQ‘FJ‘M q‘?\”’f"ﬁﬁ“%é‘ﬂdw%g{éﬁﬁt theyvasighe of Y
Reni ngt on' segfhay dTakEHtiboRes OF IR M ReRtioR recBMize bﬁh%ﬁ&[ﬁé;@fﬁ&&“ce text in

this field, which is incolrﬂgora_te_d herein by reference i entirety.
Preferred exelngves (iof, areebledadistinguistoionek palpprptidesfrbmdehertimpwarien clxnnel

limted to L ne |.nger.. S0l ution, . dextrase splution, a 5%
human ser u%ogwgé}%feﬁ b §Wo°sf3§éa§ aﬁla dﬁ%ﬁﬁﬁﬁfé&g '%ﬁ@gy’sqgﬁmka@e W%?ﬂﬂeoi | s
may al so bexisteack ofllbealized setuende iGaitR iy, ok Zieslidity BewvERR on-¥aRTsuch

t echni ques. @Ipso_ 'tgi n_“;g scope of the jnventign are conpositions

conpri si ngPP 9%’??) pwill BP‘fFﬁ’gﬁ‘rqe@P‘i trecific gptibediesmay also interapewithotheri on
t hat have Pt e Vil ; r | e
carrier. . BﬁﬁaﬂiEg“i’he i rﬁeel’nt'i on afso %fg‘\)/[l es %ﬁﬁ%ﬁ%ﬁﬁtﬁ?ﬁ%ﬁgh@%wiés
of -t he i nvé&wpughninterantions withrspguencesioutsidethe vavable regiond oS the antbddiet, fmd, in

he-i on-Reriadl it seRofsin of e mpS e brSting aads & telrrmies inGoe
wher ei n t hepeifidityadan antibsdyt dfahe. @ extion are well known and routinely practiced-in the
art. For a comprehensive discussion of such assays, see Harlow er al. (Eds.), Antibodies A
Laboratory Manual; Cold Spring Harbor Laboratory; Cold Spring Harbor, NY (1988),
Chapter 6. Antibodies that recognize and bind fragments of the ion-x polypeptides of the

invention are also contemplated, provided that the antibodies are specific for ion-x
polypebﬁdes. Antibodies of the invention can be produced using any method well known
and routinely practiced in the art. : |
.-+ The invention provides an antibody that is specific for the ion-x of the invention.
Antibody specificity is described in greater detail below. However, it should be
emphasized that antibodies that can be generated from polypeptides that have previously
been described in the literature and that are capable of fortuitously cross-reacting with ion-
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-41 14 JUN 2004 WO 01/44283 PCT/ US00/ 33829 1on channel s that may bﬁ L
expressed in the brain, such as ion-x, provide an indication that a "er“#Na?ﬂ”
Il on-Xx signwa oigd28st i vity may correlate with one or nore nepgg@g&jlﬁgﬁ, or

psychol ogi F=Yals 3 j nvention al so provides a nethod for .treating

a neur ol ngtgg’gdg?%g;ﬁ/%ﬁflog%pﬁ%é ééﬁlsg%r?cﬁé’?aéwgafieﬂt?ﬁf ‘Pﬁ?@“&?@ﬁ?ﬂ%ﬂdﬁﬂrﬁhi stering
to a mamrakonsiderad ctosd-reattive tanEBSATEN SiRA cASRHBctiVf affh | 0O éft‘a!niiﬁ@ jes .
pol ypeptide of the invention that is sufficient to nodulate I|igan %I ndi ng

4

to an ion- &t Are Spedifs” & iemy. Fhmdatermingtioncofrahether aanbbody jsrspecfid fariomany

tissues, | 40l nQ._ . Lim t ki dney., cqlon, snal I ntestine,

st omach, tggétril)lésj%rtagﬁ %%étﬁ?e;‘?“%ﬁ %lhgli é’lgg‘r{a?epbﬁﬁ Bﬁgf Hfm%IaB%H}.Feé(ﬁ 838¥%s, bone
marrow, resucheas Westesn blbringlasiiys) that areall khéWRlin tHeQ#. tFor $n@®fing Eél}égﬁat

| ung, muscle th\ér oi d | apd, uterus, prostate, skin, salivary gland, and
pancreas. THUStd n'\Nf?é}de“gi‘b&é madulatipg Jon-% fligand binding agtivity narsiboidion that e
expressed_ i bidd Rt dkita ]Mﬁ - Kit present invention
is also di ?jiec?': ed to kits, | nclgﬁll ng ph]g‘f?rfggée% }ééle}%’?%sd"rhe kits can
conprise any of In pre preféreidcvagiation, i mventem prosides inedocbmal antisotiesof t he

| tid ' .anti body whj ch binds to a pol tid

o Y Pert o ERpSanEL Aaf pRRNE e ianBB0s ERon it YoyEmed s gamectsef dosiovomonT e, ki t

pr ef er abl yy&Qiipthes @sriativithel ifveitiof QPRSI Al umani%d aﬁﬁboar#n?ﬁaég,gmoaﬁ, and the
I fi I ,

instructions, solid support, reagents helpful for qua
like. |n affthediesaspusaiul forin vipe therapeutict indicatiens. net hods for detection of a

pol ypeptide in l.8. ' i . f di seases,.or disorders,
wher ei n the netho corrpv‘raalngg%&t eﬁgs eotf)lsp%%#l.agi( %fé“(’?gﬁ? SUPPONGH P MPIRHE Wi t h
a nucl ei ¢ palyclopalcintbodies, wiertiniadleastont bfite anfipbdiesliszatdnGBodssaNe GRBAKJH ONS
to a nucleic qﬁfg { arget r.egi on_of é?pol ypeptide having a sequence

sel ected fiH5f r@”égpAEB?@?ﬁoM@ map@nimal ifen exXempiaryEomposition, 38 is and-
SEQ I' D NO &fahpositich RinDhfsi ltHold flalon | £h:Card Gl hﬁ?ﬂéé ing the
. pol ypeptide, fragnments %{e)éﬂetgq‘o,agand t%%oa?r% em%l?ﬁis 0 ﬁﬁg&gé%ggggs and
f r agment s; watgtlor panother ddvemgexcipienty ersarrize. or anount of the probe:target

region hybrid a | ncki cat,i of, .the disease. In preferred. enbodi nents of
the invention, ?h%md%ﬂsb gggé’é 'P@’H@bé’él“é‘ﬂ“’r%%mvﬁﬂ‘é%%ﬁ’ﬁ‘“ E‘bﬁ%t?‘é‘ﬁ??@mof

thyroi d dianibddy Spdcifigfortah \ahtibbdyxthads speciffe/fopgstex®) ; -renal , failure; ! ~-.
inflammatory copnditi lgns &g:ﬂ%‘, (rohn's disease); diseases related

to. cel | di fer entitat Well kng Srilbadiesqoatain redativelyosraplbantigen bindingdanasiinsune

) o1 ot QU S0 o R LBt xcRRABIAAE, .,
schi zophr dnh, binding molepdesthemselves) aidilyo mee be reihiradited intb diushat antitsodiées, - 42
14 JUN 2008 f1seq to toxins or other polypeptides. Thus, in still another embodiment, the invention
provides a polypeptide comprising a fragment of an ion-x-specific antibody, wherein the
fragment and the polypeptide bind to the ion-x. By way of non-limiting example, the
invention provides polypeptides that are single chain antibodies and CDR-grafted
antibodies.
Non-human antibodies may be humanized by any of the methods known in the art.
In one method, the non-human CDRs are inserted into a human antibody or consensus -
antibody framework sequence. Further changes can then be introduced into the antibody
framework to moduiate affinity-or immunegenicity.-".-

Antibodies of the invention are useful for, e.g., therapeutic purposes (by
modulating activity of ion-x), diagnostic purposes to detect or quantitate ion-x, and
purification of ion-x. Kits comprising an antibody of the invention for any of the purposes
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WO 01/ 44283 PCTI US00133829 Post-traumati c-stress di sorder, depresaif‘om
bi pol ar disorder, delirium denentia, severe nental retardation; N 2004

dyski nesi asyo9ygipsas Huntington's di sease or Tourette's Syndr ;
' DHD, and degener ativg’cﬁﬁ%ww?% such

attention disorders Lncl u%lf' ng ADD anﬂ Al : _ _

as Par ki nsSFCBPChPIRL; 4k plsg Compreh - dn general; 8 kitjof thevidvention abseiiadudes a
supr anucl eagoritad] StigenSlof whichiAE SREHAYSs ; y¥iral infections caused by
H V-1 or H V-2; met%lbol ic and cardi g\?gélsn?gﬁg?s%g?ﬁé‘ases and di sorders (e.g.,

type 2 di abE€pErposgismsi ty, anorexia, hypotension, hypertension, thronbosis,
nyocardi al infargiiaon cardi.onyopathi es, atherosclerosis, etc.); .
proliferative di &%‘% édgs%@edgﬂ%eggge ?&sPﬁéﬂ fosgppgrmahwetion of the ionsx Beneast |

col on, | ungpro@iit undeRiedoMXPRIAE®hivhes st LSOk asis,
prostate h)g/’%rer pl ausl,li Z, e?c.); hor nonal {S%%égosglctiee%r ﬁ?é%ﬁ?sn%ﬁrl"%%sg%g

hor nonal  r SFERP¥ IR FRSTOTE iy 9eiiviEy toirsrt thasesqisatsostates. Bebyery bha fistctonal iams

sexual dysf ty] escribed above .and ip Exanple I

bel ow, the églu'reill%eﬂ; g@%rgggl ngeﬁ%%?iéftﬁég qeéllvg’ mafgf’tjorstgd’ﬂ’é’rpé'é’sggg"?qﬁ’rﬁldn%ﬂmSEQ

| D NO 49, gparticulady dirsleguenc. Sh@ehd¥itds, adédo-85iatddviNE, orlalretrgFirid) RN 50) |
I on-2a (nucl.ei ¢ aci d. seque 1% SEQ D NO 2, amino acid sequence SI%’Q | D

NO 12, SEQ Y'Y .i%‘}f,ﬁ’lyg‘r‘f@‘% AniRister methods (¢ 8q lipprsmespochanice) atments)no

aci d seque : L 0N ' | e SEQ
D No 4SBT BN e AbersOl A eh urbiment Myl S Fo b2 2 R B

i on-5 ( nudfasiadditional rewigwsof ge8DbetaPy MohiiologyriseeoF rdezinthna pSHiente 2GR T D

NO 22, SEQ| 3v.SEQJ D NO 24, SE 1 25, SEQ . |.D NO 26,  SEQ I D

NO 27, SEQ i (Rgéa}’,e“‘éﬁ Ciegﬁ%ﬁ(’ﬁﬁﬁwgg@%‘@ﬁ?@%&ﬁ‘iﬁ&hﬁ’sﬁ@ﬂf@-W): 35-468 no
aci d sequen@89HEQIdnatNaly3 it is ShReinblablid R2)in 3168 hRRER dfiBie ¢lad, ff;ﬂava{n%' The
tissue indicating that-these,ion-x _proteins are neuroreceptors. Kits, nmay
be desi gneE*PEFsgidpobiordnhihitingdhgpcsivity of, ion-x widll bernsefud i trerting diseastistages Hese

proteins ors bk ' ' ' | fyr. s, . tlssue as
bei ng neur ol og gg&%@o@ﬁte@rrpl eweg?‘#g%rﬁ%?g%{%pgeéoﬁgﬁﬁ Qf:f’?gq foo’hegﬁ{"feéy can- be
.. provi dedgulhieche expressibn of iomat ai ner havi ng an ol i gonucl eoti de probe
specific for the,iop-x- specific DNA and.optionally, containers with
positive and ne ?‘8@’ ﬂ?‘fgl”gh’s‘: HFEPLnveRtipe 15 GHF"F‘%%’. COQIMPSIIgRS- ynclpding ki t s
can be prowhdataothtiedl compbsifensd coAptiahpeh Bpmbaqclewacfaexaaleé.nﬁ&b{ lc for the
i on- x-speci fic sequences, DNA and optiondlly, containers wth size markers,

positive adecqiBbiapptrXpressaR vesters desrribed abeverandtananeeptatijbedrderzartdilopnt.

condi ti ons pgbR : | di i 0 oce Ly, wi th the. genes

in the pr esencgél h(g)#’q@? %&En%@%ﬁe%hég i églr%ﬁe%ﬂ%sa@eﬂﬁé%r %‘%?lﬁmrs are

e i 2o oprel e anl v e B U o a0
ybridi ze.._ Prefer . .such - | 00,

condi ti ons .Wm?%%ﬁitﬁaﬂfq‘%ﬁdéf wﬁ’t‘fEl‘%V’&"@@ hezcin by refegpncein ity spmt ches

out of 20 entirety. Preferred examples of such.carriers or diluents inciude, but are not limited to, -

water, saline, Ringer's solution, dextrose solution, and 5% human serum albumin.

Liposomes and nonaqueous vehicles such as fixed oils may also be used. The
formulations are sterilized by mmﬁody used techniques.

Also within the scope of the invention are compositions comprising polypeptides,
polynucieotides, or antibodies of the invention that have been formulated with, e. g.,a
pharmaceutically acceptable carrier. . |

-The invention also provides methods of using: antibodies of:the invention. For-
example, the invention provides a-method for modulating ligand binding of an ion-x ..
comprising the step of contacting the ion-x with an antibody specific for the ion-x, under

conditions wherein the antibody binds the receptor.
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conti guous nucl eotides. Such conditions are defined supra. The di seﬁtzeg f@m

whi ch detection of genes in a sanple could be diagnostic include di é gg

in which nygd ei/fa28ci d (DNA and/or RNA) is anplified in conpgéjp%%ﬁ%to nor mal

cells. By "anplifi cgt i o#;”]i s nmeant increased nunbers of DNA OB a

cel | compared wPPKIAREthatdpay ke exprgssed indhe brin, lvath asuh-t, pevitleagnosed by

det ecti on gfdig i byl iR cef erably.include central nervous
Atdrthar Achdnt iBn-3 sﬁ@gﬁ%ggﬁtﬂz@g r%"‘fye%‘"%?d‘?

system and met abol i ¢ di seases. 98¢5 MF&icl ei ¢ acid
probi ng netrsuredogicalton psynhekpital dissrdadsi The iehtigiealsé Broveled Mth&hod &5 tl‘ét'ﬂé
nuclei ¢ acid extracts of cells,. or biological fluids. The sanples used rn
the above- dESrglPgical WM‘WFP’dﬁh?%WSMWWéamwmmmmammal in
det ection nmetdhefsuBdrehiifent BR iBddSs - xtracts to.be
assayed. Methods for prepari ?B%&ﬁfﬁ%&g@ﬁ%ﬂ%ﬁﬂ%ﬁ%&f% Il?vscngf’@%llﬁ
known i n t [ftigpent %@Oéalﬁtedlganghimdhag tadapores in newontesf themahimalnloa-x &AFP! €

that is co ' | thod utilized. Alternatively, |mmunoassay
kits can bgB gtrbg\% lgwfl%%%ﬁaﬁsgleé’dﬂﬁé{?’ﬁg Ut ot lmiteddp, kidney. cgloansmalbdi es
speci fic f anestine, stomach, pestit, gilateARdadBdl Ql?ﬁh,kyeripﬁ%l Bioeeﬁ&éc%%ps Fb%agt ive
and negative controls and/or instructions. Kits nay al so be prdvidéd useful
in the i deMETOM: ZEHEm OVATYs f6tal Rrap, fetaldiyep deartespleenslinedn, lang matsciglthyroghnds,

neur ot r ans giahl Sts u S or ant agoni sts). Suhstances
useful for glt reattn?gi)ﬁrg?@%i s%é’%él?‘éégg%ﬁ?’segéjggmﬁ?se?gﬁﬁﬁf V%FFOWC i1PRFent
resul ts i ntheqwesept inventéon are vkpressed aredyentified i thedExaimplésybeléw ) espondi ng to

-treat nent F]@{s the di sease or disorder in question. , Substances that
nodul ate the activity of the pol ypeptides preferably include, but are not

modul ate (MIE act y . . | ._
[ ted 1O ant ThepreihaARYS Lo disicc9 RNt Shendld AALAREINGY BisPif | .,

i nhi bitors_of protein kinases. Methods of inducing
aspect of Kiecancomaniseiany efithe oncleis adid moleeules desoribdibatovefanyruiighé ng an

[ ' ' t . tid f ot i nvent | b
i i st or Pagppsides eI anod3 ARy aRibaly HER by e b Feemigerat bt < o
i nduce an inventivs asciesaitsed.abdVe as W81 48 b negdtive RBnESIP A SR mr&ﬂﬁegﬁﬂgﬁshose

species, size.of the animal;. and the |ike but can be determmn
skilled i nAqdyional pomppnants,suchras, fge prample.rinstructions solihsuppattersagants hélpful

provi des afes gisntifitatigs Hnlthe @@POUNds that bind ion-x. One such assay
conprises the steps of. (a) contacting a conposition conprising an ion-x
with a 44-14 Jdﬂmmmmwmmwmmﬁmdfspsm iafa

- one var e A daglediEBail o fseasc e Atoplers Sieren i heed hemporestben | i s
surface. |stepsrodt (a3 comacting!the Samplé WithladfhcieRNacid probe WHicHRySHANRIn@QTP! | Si ng
1 ON-X &l hybridization assay conditions to a nucleic acid target region of a polypeptide having a

sequence selected from the group consisting of SEQ ID NO:10 to SEQ ID NO:32, and .

SEQ ID NO:50, said probe comprising the.nucleic acid sequence encoding the

polypeptide, fragments thereof, and the complements of the sequences and fragments; and

(b} detecting the presence or amount of the probe:target region hybrid as an indication of
the disease.

In preferred embodiments of the invention, the discase is selected from the group
consisting of thyroid disorders (e.g.-thyreotoxicosis, myxeedema); renal failure;--
inflammatory conditions (e:g.,; Crohn’s disease); diseases rélat‘t:d to-cell-diﬂ'eret;ﬁaﬁon-. and
homeostasis; theumatoid arthritis; autoimmune disorders; movement-disorders; CNS =1+ -
disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders, - -
including anxiety, schizophrenia, manic depression, anxiety, generalized anxiety disorder,
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enpl oyed. The binding may be neasured directly, e.g., by using a Iaf)ﬁlémﬂ
conpound, or nmay be neasured indirectly by several techniques, inc ' éﬂﬁ’-

measuri ng ivpg eksakii cking of ion-x induced by the conpound. Specific

bi ndi ng nol i ncludi.ng natural .1igands and synthetic EGAIGUNES2° can

be i dent i f ulgﬁygrg&‘ﬂ%‘\ifg oeﬁgﬁ’sgﬁs‘i%ﬁjféi’%ﬁ%gwf’gﬁf 4*@6‘éﬁ%¢ﬁbjwn,id@m%;ﬁmrsomct s,

ion-x  var imeitsl reprdanion] @/skiveYias, 864 & 1B i’?&séﬂggr g&grgﬂg’?s?ixn%o%i- ng
erect i ;

partners are usefuyl for purifying ion-x products an
quant i fi cat3t§Atien diserdess ipgluding PO and ADHD cand depémsatheshspUEs st 40 known

I munol ogi DL 0G L.ndi n l.ecyl es. .also, manifestly useful in
nodul at i ngq%ih.qggd,?l %%@%ﬁlﬁa&’i n%‘fe%lchpﬂ OIgF’ss‘PF IngatRe9s, BRRIRBNlaE palsy,
activiti es eof);iinfectionspaphas sirhlinfeBO6H cagdeld byt HIBA | iO?YHWf,qnéthcﬁicgﬁgl i

ed by the

transduction.,.The .and am. no acid sequence information provi

present i nyaKEQWculay digeasesiand digsdaress. ipn idiabetes. abesies, abpredian bypaedsier
conpounds \WyhéreMicaMtheemb&sk | r ol ynucl.eotide wll .interact.
Met hods towlyg_ent i fO?I’ bi ndli)%k’gnayroteﬁjgﬁﬁg%kngo (r% sd??rﬂﬁ?qf c§8hﬁq55 T 86d: in

vitro assapeolifertize discans sndcinyere (¢, & ddiffersne cancarsych be Bitast2dslof Alhg, kRS ed
assays. Idﬁ%}]fica} lh?n of bin ing (glartner_ conmpounds of iaon-x pol ypeptides
provi des ¢ BT S BAUYGHENAHIS SR a5 Pspmasish prostats hyperplasia.caie.);diormanal

bat hol ogi egisdedepe{cat eslaliftdale WorofhPtdPMiceRRth, ?@’?EI%E%‘?I*% %&dﬁ%lﬁc activity.

The invention includes several assay Systens X- bi ndi ng
partners. PIPPSBIRAIF-Hand serial dysfandtiotsamdngtdtbersnvent i on conpri se the steps
of (a) contacting,

| .nept.id ith o or nore candi date bi ndi ng
partner conpounds 5%@“@%@”"?%%‘5%1“3& ]\tIYIh%el?:‘H BGFRF'ascPﬁ%‘me)I%I {apcleie
I on-x pol ypeigiseqience SEQUDI NO&L, iISBQ I NOMYD, abifip 818 dequehiad sBONH I‘ﬁd gEQX
pol ypeptid ] lfe B ;i’pg)y I sol ating the ion-x ol ypept i de/ bl ndi ng
par t ner coﬁ%lﬁ\@',l a$£6 @3‘25 '*H@“‘iﬁé‘l%I%?%swﬁﬂ@E‘gémﬁd afimmacid he
i on-x poly | i1bi I f. char |, Zi j .
bi 01 og) cal - BeaSE@TDAGE, SEQIDHOR spiok BARIGE i aPlete BRONFRGA,
i s al so conpishaidiseguencesiRQ FoNOd4IREQ MR INOF), tidre 3 i(musdeit aoid. sequdhc# BEQ

aspect, thasheh-,X I td.de/ bi ndi art I | s.1.sol ated using an
anti body | o oApSEIPANG sy dimihe dnd Satichee SEQ 1D KEFIS SRS 1R NP 7hiens
catnﬂi dat e Griueitiegei sedueice %EQWDQ*EIE:-T, aming_-aéiié?li seh{gqrﬁg ISEQ 1 Im?:zz ipent s

ei t her e, J.on- | or e candi date bindin artner c oun
conpri ses g@@%@ﬁﬁ@%ﬂ@%ﬁé@?ﬁé@ Lptlioizéﬁﬁﬁi%@dgoaiiﬂisﬁﬂﬁggs of the
-45 14 JU L - P RV | : i ti indi n
par et Conmormany 1oh 7 hHaie ¥l sogfbled SEEPIT) MUY Mok ok 3 sefiilt SEHIL! "9

pol ypept i d¥Qs3 hBEQ I 2HQ:32xbaye hetredetedtediin dirain nissuedndicating\ibahtheseciohabel  or
tag. An e | S,4ype jis.a.poly-histidine sequence, generally
around si x%@ﬁ%ﬁ%ﬁgf%%?%ueéow'ﬁﬁ %%Wﬁ%f’g{? E'E‘}Fﬁt"? FF SPTRS8Mound so
| abel ed uspolgnudledtidles et these prétbing or 1he PRoteing MbnisR s i bider RSidkdtiy FLAG 1)
tag (Eastngn Kodgk, Rochester, NY), well known and

tissue as being neurological. For example, oligonucleotide hybridization kits.canbe - . . -

provided which include a container having an oligonucleotide probe specific for the ion-x-

specific DNA and optionally, containers with positive and negative controls and/or

instructions. Similarly, PCR kits can be provided which include a container having

primers specific for the ion-x-specific sequences, DNA. and optionally, containers with

size markers, positive and negative:controls-and/or. instructions.

Hybridization conditions should be such that hybridization.occurs only withithe. .
genes in the presence of other nucleic acid molecules. Under stringent hybridization --:

conditions only highly complementary nucleic acid sequences hybridize.. Preferably, such
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routinely used in the art, are enbraced by the invention. In one varL‘a Iﬁ L
of an in vitro assay, the invention provides a nethod conpri sing 4'4 QJQ
of (a) cont@shimngsan i nmobilized ion-x polypeptide with a candl dat e bi ndi ng
part ner cor&g tiﬁs %nt) et.ect.i n bi ndi ng" . of the candi dat e *<dAP8AS22 o the
ion-x polyp glt B‘%prcv N Hfltzét‘% W]@ﬁﬁ@€$h@ﬂnglphélmamdtcuasmtwmdl ng

part ner comgg.gbdsqluc]egm)g‘gl lgugﬁgoﬁd]goﬁﬂgti&?n |on X is detected.

| mobi lization is acconplish usi ng an KePet hods wel | known in the
art, includi ng CMIMCSHonM detectios uf)gﬂre's in 8sdm8p1e cofld R disgHoet@ineRagpPhi C

resin, as as n cov ent. h affinity. interactions such as anti body

bi ndi ng, %ffg‘%esd?w ‘fa‘f‘ﬂ/(ﬁ Anc/e Ry ﬁgﬁ ampdifiedrin camparisasigo Inopeal

cormpound i nelisioBe “am lbﬁcabbﬂ”mhsﬂ drEdsEEh Py

acconpl i shed (| )§u3|pg a radi oactl\llne Iabel‘hﬂger% e co?rggﬁ%gnt‘ﬁ I Gompagsd

i mobi | i zedviting 1 g of a fluorescent |abel on the non- inmmobilized

conpound, (iii) | o) nr nun cific for the non-immobilized

conpound, (i V) t}gll%r?g Sﬁ%hcgaﬂ}?ﬁe ‘HF‘T t%éﬁ“&&lﬁﬁml&%%ﬂ%&mtes a

fl uor escentprefembmmluﬂé)céﬂﬂa@hcxtvbﬂs hid ABALEIRTROLLIES. "Ph@tte% a?] wel |
The

as ot her tec&r}i qtt‘l)gs wel |l _known and routinely practlced In t
i nventi on:dF vuglgic acid propingaaethodsafshe Bresmm\teﬁyomtm&hdugfq)axampk

conpounds | i nvent i on
oo e S RRica @ ERRRS bt &) WG RN RN P e sabnbes e R Bhevar o
expressed described settods mhfvaar leaskd on thevdsidy farrast)the GieteRtibh Rt RAhoer

conpound and detecti.n of the candi date binding partner conpound
to the |on"§m’bcocft‘j‘§%b#8% ceﬂﬁog Xirastsdp be @ssapesh dMFr@ﬁF‘S faripsepasingawuclsic acid

conpri ses éﬁ&@@tému@afe&ba!%%umefan%%{m b fﬂ{) @i in erﬁétlmog ihe cell

caused by the binding of the nolecule. Anot
i nventi on P¥MPIE that isepmpatible Wish theomethad mtilizedi ng. corrpounds that bi nd-to

ei ther ion-x-or C ncodi. co sin
contacting ion- #%Pda%b&x%?%@%%y;&“ﬁo%@ﬁ%vé %ﬁf‘ °°g’gﬂﬂ \ﬁﬁgﬁtﬁm&r
conpound, hnrdng ahaitﬁdmsrspétgﬁd\/ﬁﬁ-tthetontk\pro@aﬂﬁﬂcﬂaﬂldﬂaﬂﬁ SconBiiners WithdpoBitivk el C
aci d nol ng‘FFF encodl ng.,the sanme. Binding can be determ ned by binding

assays whi B BFeaUygren W‘P‘o‘“?%“gﬂ*l led artisan, includi ng, but not

limted to, gel I e 2004
W 01144285 BeTIERD: 3%%’3?%?%2?%@0& tﬁé?ﬁ?{’ﬂ%ghg’?g‘!“'g p%l partoey

cl oni ng, céchragoetus digands, byurotransmittery; enrhgdulatoss-(pg@nistp ot aﬂmagaimstc)t 0ss

| i nki ng, h nal ysi s, so stern anal ysi s,

L1'sa anc PRk SRA B ralRentel disord ol fsciees rEleAY siowaprant sl Bcol s
i n Mol ecul aie or3hoded yirrol838ys (60 b adiVigcofrespoRding WY trelidirielf of the! dideasdi@ at ed
herei n by dli$ﬂ@rence in its, entirety. The conpounds to be screened include

(whi ch may sthat f&?@ﬂ%‘ﬁﬂwﬂw pbihgipelyreptidss, preferably

nucl ei ¢ acjndiyae. érﬁfseﬁé
extracel lular, | nt racel lu ar bio og| ?ﬁg em cé %;rllstaﬁgl 0&&?%085 of
t he inhibitors of protein klnases -

Methods of inducing immune response

Another aspect of the present invention is directed to methods of inducing an
immune response in a mammal against a polypeptide of the invention by administering to
the mammal an amount of the polypeptide sufficient to induce an immune response. The
amount will- be dependent on the animal species;size of the animal, and-the likebut can be
determined by those skilled in the art. . |
Methods of identifying ligands

The invention also provides assays to identify compounds that bind ion-x. One

such assay comprises the steps of: (a) contacting a composition comprising an ion-x with a
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I nvention al so enbrace |igands, especially neuropeptides, that are attached
to a label, such as a radiolabel (e.g., 1251335S, 32P, 33P, 3H), a 14 JUN 2004

fl uorescenagologthelss a chem | um nescent | abel, an enzymc | Q’m‘l/l{sﬂ@gsﬁ??
I nmunogeni ¢ ters. fallin L t.hin the scope of the e on
i ncl udg, bu%dl@raealggtw%ﬁﬁatoggﬁ}%& ’883‘9 aﬂ%@&%ﬂaﬁmﬁwg@gm&?m@m@mm@m de
m metics, nromd-ipept ildenavessiar, i @hfpRSkiSh SompRSesRERL] é}s&ssiﬁgi’otni-%ﬁ

|

: . ﬁs
pol ypeptide or pol ynucl eotide enployed in such a test may her "be free
in sol uti orsurkRes-aHyRnethcs vanatnm, isolatedionrtor col mpembranes weiprissgridmaaror

| ocat ed i nt I . | 1 £ N portion .of cell. One
skilled in ¢ egg‘%# ?één‘?‘m?fé‘ﬁq‘i@?&fﬁéﬁ%@%ﬁ?@%, Povsieg ¢ Bpelsd CORRARNd, 85

bet ween i onaxbanctasired imlineoinbly bsviernl) tdchsiyaek, imiiding Alebst@in ioPREFRKingl0gd i n
the art can_exam.,ne the dimnutjon in conplex formation between ion-x and

its substr PEXJIGHNGES by the fempPeWidoound  being tested. I n anot her embodi ment
of the inventi onspedifitbihBing Wikl S | P}rgr - ing sujtable
bi nding affinity I?to_ i on- X |gs eﬁépt?%syg‘g&%%iﬁq% y,hg‘%%% ‘hee'ﬁg\é‘é?’%aﬁ"} er ent
smal | pept i@ beedantifiedpo devklopadasingrisdiated perecombinannionek profsds, aéex The

eptide tes} .. ou re contacted with iqn-x and washed. Bound ion-x is
!to hgn det ecﬁéﬂgﬁtgporr%?ﬁe5% y’\ﬁ&ﬁf CXRTERRIRE SHeh Hré’%ﬁ?‘tsz 8 patepary pastul fges of
the i nvent ipufifging icl-s @réductodideitectdd SCquaitRPIRNYIALEASR ptdiuckSE Alfl {ide

af orementi oned drug screening techniques. In addition, ™ non-neutralizing
ant i bodi es '584¥f HERleEEEiRHnonsn impundiegies] pregeduresd Bindinginblezales sreatsot he

solid supp : e NE ress L.0N-. n be used foyr, HTS. bindi ng
assays in gltrl)&n'?%nc I on i%‘?@"‘ll% S %o(g?f ﬁgﬁhﬁg’dé%ﬁﬁq%ortwaéggib?’%‘d

cor r espondianyvitiesioDipapg, iesgecidilytthasetactivitiesinvblved e sighal @Rhiducasn. pept i de, i s

| abel ed with a syitahle radioisaotope, =i ncluding, but not |limted to, 1251,
3H, 35S or 32P, B¥h ArARIETHRG Ao SESiigar e IRTERANOR previdaikby R praset inventin

art. Alter ol iales possibR id@Rificatsn Mﬁn’%t r%ﬁﬁuﬁ@{ﬂgtﬂ&@%ﬂ ﬁﬂ?&ﬂlgds with

a suitable fluorescent derivative (Bai r et . 994,
33, 373- 39@ohymspdesor mylympcioside vall intdtactaMethodsrio identify bordirgParmBadi oact i ve

| i gand specgiii . eceptor in nbrane -47 14 JUN 2004 WO
01/ 44283 pé%é%%ﬁg%gg?‘%ﬁ%’? %%?%S‘hg"ﬁ}ﬁ aspls WRETE 15X P?’??Fé’“é%sp?‘éssi ng the
r econbi nantmprobiléded, amiceiicbaded estyd JdentificdiFora6Sbiyding pafhie cOmpdaY® dflion-x
standard wa including filtratiaon of the receptor-ligand conplex to
separ ate‘bé’\éFY(?ePﬁ’ AgeY! mﬂﬁﬁlfﬁgomﬁaam"ewwmmwmmmn IRev.,, 1991,
11, 147-184; sREdhtedvith idn-x NBkHA13hd BhOTAHE hiolo 'gﬁ%cﬁ'ﬁgw. 441- 455) .

y

Al'ternative nethods include a scintillation proxinfty ass (SPA) or a
Fl ashPl at e f or ndkhejinvegtion Ancludesisevesplassayisystems fomdentifyingign-andingma,; - Cur .

Shr eent ng. DSBS 1p “ition atl, henbls feERERfipf bodpite t FERTTAL o tine
detect ed i anven-k polypepside with oheidi mgre daudidasdnnding amid oipaiids ahd BRET) |

-direct spectraqphotofl uoronetric anal ysiis of bound Ii%anpl or fluorescence
pol ari zat | #ientifying the compounds that bind to the ion-x polypeptide. Identification of the

compounds that bind the ion-x polypeptide can be achieved by isolating the ion-x
polypeptide/binding partner complex, and separating the binding partner compound from
the ion-x polypeptide. An additional step of characterizing the physical, biological, and/or
biochemical properties of the binding partner compound is also comprehended in another
embodiment of the invention. In-one aspect, the ion-x polypeptide/binding partner
complex is isolated using an antibody immun'ospéciﬂc- for either the ion-x polypeptide or
the candidate binding partner compound.

In still other embodiments, either the ion-x polypeptide or the candidate binding
partner compound comprises a label or tag that facilitates its isolation, and methods of the
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(Rogers, Drug Discovery Today, 1997, 2, 156-160; Hill, Cur. Opinion Dru
Disc. Dev., 1998,1, 92-97). Ot her assays may be used to identify spdciliN 204
| i gands of wgy d1@329% receptor, including assays that identify |igands of the
target protein.thraygh. smreasuring direct binding of test Ii%% 338%ne
target prot¥FpIonL ‘a&qﬁé“ RAFRICE epprpquads iniclude ajstrprafdsalatingthg éen-pr ot ei ns
t hr ough af {410hd0¢ ' %x’h?crr ' eTgh mass,. spect roscopy/ HPLC
nmet hods orf"é(’)l? h%%deﬁl@cg{]%g ang%H%wP%%m%%§asW%wgﬁ?ng %@I 5‘/&/“ such
bi ndi ng i nexemgdarydagofithis type isusodythistidie seqiehye, Yondiglly Roune sixthiftadybr i d
system described jin_Fields let.al ., Nature, 340:245- 246 (1989), and Fields
et al., Trengucy thatprupitsisolagon ofacompound se labeledwsinganckehrhelatigre Other
.. i ncor por Rb&d ah@ fk Nsubl a5 &f . - i ' i C

27 cFIAGCE® %%T DEastliy YR ﬂomé&ﬁ%vzlx%gﬁh%@ y

assay for detecting interactions between two proterns or p
can be use@utipely gised infthe pripare embrackdiby theiinverttiona known protein of interest,
or to delineat nd&rw .Or gesn dues critjcal for an i ntergctlon.

Variations on thi s nethoddPof/ AR a5a% gy snnRyoyides # QesoBIPrisng
encode DNAhbisrgs 0f(a) contattir anl itrsbiiied ivn-R PRy pepSdd With a Rifldie bﬁTd?;tE@t ein,
|

and.to screen for drugs. The two- h)épri_d systém exploits the.-abi of a
pai r of i MAEWALEeMRLYdANd;(Rldatestipg bingingofithe pansidate ¢ampaundito s ion-xormai n

into clos Al t ' I Rl 0 at .. binds to an upstream
activati oﬁ sgqégﬁ%eﬁa(%Aggrgﬁgg%B%%g t%eg%%,dldaa lfl‘gméé’ %ﬁﬁ")‘?’p"ﬂ)’ﬂ‘gf%r ned
i( 2) yeas EN;mlgiﬁwm;dddpﬂingﬁf folnex is](cda&t:rded.clmﬁmbﬂfmﬁwishﬁwﬁxﬁliﬂ?ﬂ?gi)ng'&ﬁ_ﬂ?di ng
a - ndi omgi.n that is fused.to a first protein an an.
activati orf ?’rﬁ\cﬂ’%fiﬁ?@ kngwn.in the 1, ip %W“I"FHB"‘?‘%‘@«‘% FHAPAY=e bead. ar a
targets t h@rdrmitsbr I ' 3 .
g BirakiRIreinPisAhal 4 rofl-cob Bt Aipnolinit Brd AR ScHR Bripbdy .

however,; because -nost proteins |ack an activati onal n,
bi ndi ng hymrdiagmrase of stiepsavidiobietint binding whezeirs theiimmabilizztl cohmpoung drchetes

gene. The .y b r i.n... which cont ain ne activation d in,
cannot by i ggﬁ?ﬂ oééc% \ﬁ/jg ee‘:%gﬁéfg@gﬁ%ﬁm a?ﬁ?g‘!l}hgﬁiji YSIER, %ﬂﬁgg‘@ oQYoes
not bind tthecdiAfourdathenie mot inirrebiligddl (it)ysinghfadRiotedcelhbeP 84 theddnd1/ 44283
PCT/ USOQO 3382 .@zr‘%t ei ns are,,%r esent, the noncovalent interaction of the

first and MEuR rSMRoHEd, (@sing anagtibody impaunaspecifas:far thq pon-iramphidized
oL o ; ¥ -
activati ”g:oh{p'éﬂﬁ&,r((i:\ﬁ :rs]iri]ig Phbd1 thERY- ihﬁﬁoﬁﬁ?@a%@r?uﬂﬁm cﬁ?l,tes\t%@rlé%gﬁ Irs

protein is an ion cl | gene product, or t thereo nown
to intersuppert tohwhishitheimppbiliz¢dcamponnd issttached, ds welhias othes teghnignesheellis ed
to detect ﬁg%tﬁdg@@&mg}ﬁ%ﬁﬁ%ﬁﬁgl@;@ the binding interaction. Expression

of the reporter gene’i different test agents are added to
the system TheThriasedivg o provideddellibagéd/ asRgfth idedsity bindidg pardek of a

reporter signal. hfe yeast two- h#)ri d assay can also be used to identify
t

T
prot ei ns REPOPNdsPLan ioRx pelyxptids. Jaepe embadiment,dhe inventioniprovidey a mathed ns
t hat bi nd ?ﬁg,-d' e EnBlctin a f4S]

pol ynucl ec‘)ﬁtbiBl e e codlﬁflggﬁot h an %{%?@g%?ﬁg?%ﬁ%ﬁe&ﬁﬁ and ogaﬁﬁg'

bi ndi ng dowith acqrididate binding partner cngponhd end détectinpaindihg ofithei dandidate binding e

nunber  of prz}}{tgérl cdompound to the ion-x polypeptide. In a preferred embodiment, the detection

comprises detecting a calcium flux or other physiclogical event in the ceil caused by the

binding of the molecule.

Another aspect of the present invention is directed to methods of identifying .
compounds that bind to-either ion-x-or nucleic acid molecules.encoding ion-x,.comprising
contacting ion-X, or a nucleic acid molecule encoding the same, with a compound, and
determining whether the compound binds ion-x or a nucleic acid molecule.encoding the -
same. Binding can be determined by binding assays which are well known to the skilled
artisan, including, but not limited to, gel-shift assays, Western blots, radiolabeled
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genes each encoding a different second protein fused to an activation

domai n are produced and screened in the assay. Typically, the second’ JUN 2004
protein isehepded; by one or nore nenbers of a total cDNA or genom c DNA
fusion library, ,V\_n%h each second protein- coding region bei B§TUFEHESED t he
activati on GIHREIHON TRsAY, phage-based sxprepsion albhing] €-Bavicigtion BY El%foha%graphg

pr ot eins, gpgeg- Lt dlot oeVﬁ .necessary to know the identity or function of
the second Binarng proTEP ARKREINETACHERITAR/ tWo-hbrd aralysis, isoethwesterranatiasisoct

i nteract i orELISAand tievga), 8dicharodhiefibdBih RS, b B S oL Gl C L |, Ons
may trigger_transcription to produce a éta%faéﬁ "rtr%'r'a}?rgg?ﬁo{fénﬁé%%ﬁfl@dl y
trans| at ed ig/ogyel 9% fehnr Wiley &cFonsy Wieivhich@ nedrppsaed hersimybybe feieed it Gs

search for S ' t he targe rotein. One, such screening
met hod t o i"ggﬁ'ﬁ'f }'}'g?%’%‘&'ﬂ‘gf %"3‘?%%’%?“3{‘ gﬁ“ﬁi%’éﬁéé”ﬁo‘“&‘“@ﬁl’;@’@mmfbﬂéﬁmi s
descri bed iare shsBectBdtebind Na-x, Br 230 cRicacid ﬁﬁ%@l@_reﬂé@din%ﬂ{e‘%hﬁleﬁ%uf o "CE

Thi s methoq. relies on the principle that proteins generally”exist as a
m xture of F’b‘lt‘?#etﬂ’ SxErceiylan. mtrmcelinlan bislogimer chemidah oaginy Thietmethadseofthé ween

the two st : (TP ' h fplded fo of target
protein (i ?‘té.%%n\/\ﬁo en taﬁneﬁrgcgs}ltéab%ag%gmlagg%eélgﬁéé’ﬁ@e%ftﬁqtﬁée ?téﬁ‘:bg 194 @P%li’ sych
the tar get apnoadivlabablegrf’s i) iy Wy *He fhiopsoehce 2aBal, ischemilubfindsebalasbel,
state. Thus, the .f!o qed tar get roteig Is present to a_greater extent i1n
the presené8 SBEYRIGIa aPﬁ’@'éHﬂ"%&?ﬂ‘c Igbsia Madulaters faflipg prithircthg scepenf the t he
absence of imventigaMtbludd, Bot ROn& ik im, . tein..can be
determ ned by any nethod that-c}_linglﬁantghi sheglgee%!{\g%c%?{s%géq %ﬂo%ogld?epgﬁl

unf ol ded sfMELcs, PN Reptidedinsterip eficetors, andrptifies cTliedonof pal yymeptide gt  pr ot ei n

Roent - oan BolvARRoubdembRiid inShot Rlck 39 Bthe Be dee RELIREOR pizechetiig 2 spd ot
limted tosuppeirgbemepn a@ipuifdesor ladsaiécﬁin&Scclhﬂﬁi i fs%%%té%ggﬁﬁ 61/ 4%f2a83

pol ynucl eot i%lge angi[u%gal | organi c nol ecul es. _

PCT/ USOQ 358290 A EHIGH i the ARt §an.r 167 example.imeaswrg the fpsmationef complexgstbepresmei n
I s descri bash-k and\eh&al al X . 97)., .

I ncor porated herein bﬁoﬁ?gh%gﬂ?hi%m%}ggh% gﬁee&?géﬂé’ég@g%%% ﬁ%%ﬁ‘?&?e
libraries 6imipgtignimeemplex farmation betwieen Bobudridits substsate tarsed b mish Genpountine
target pr OBQBE'teﬁQE”tS that bind to the target protein are separated from
ot her library~conponents by sinple nenbrane washing. The specifically

sel ect ed- nol ec lih esothbredmbsidimen bthedtvention, gh HrbEhpat SreBREY €bibY¥unds

| i berated framthe a{; ﬁ%ﬁpr tein.  and analyzed by HPLC and pneumatically
assi sted eh2BRESUREIS by B9 ioRmis ployed. FBBEAS: fsee mumbom f difftreat
procedure pptidd gp@g}lﬁh LA finit for the
target pr o?g%a%, anétf'I ?it%gglpts%l arly uéseiezfgf)ﬁ?g?ﬂina nbﬁgglgfé&% t5]"“ari es.
Ot her enboeempeunssare contactedwith ioork ashwashed Bsumbjionaniseken detecta&rbeeni ng

assays in | € rali.zi.n i hodi es capabl e .of, bi ndi ng a, pql ypept.i de
of the i nvgl\rigpl‘llogig wg?;‘éfzolaﬂ %%%e'%m f[% ‘?‘g‘st"ggf" BEcRieRran alse bsiceatedy t o
the pol ypegirecly. ortd pldtésFormse i the aférémentidred FhE scréMindcttigsks!t In d84iG6h, t he

presence of an tlpzf\hptide that shares one or nore
non-neutraiizing antibodies can be used to capture the protein and immobilize it on the

solid support.

Generally, an expressed ion-x can be used for HTS binding assays in conjunction
with its defined ligand, in this case the corresponding neuropeptide that activates it. The -
identified peptide is iabeled with a'suitable radioisotope, including; but not limited to, '2°},
*H, **S or 3?P, by methodsthat are well known to those skilled in the art. Alternatively,
the peptides may be labeled by well-known methods with a suitable fluorescent derivative
(Baindur er al., Drug.Dev. Res., 1994, 33, 373-398; Rogers, Drug Discovery Today, 1997,
2, 156-160). Radioactive ligand specificaily bound to the receptor in membrane

-47-




anti genic dét ermnants with ion-x. Radiol abel ed conpetitive binding studies
are described in A H Lin et al. Antimcrobial Agents and Chenot heridpyUN 2004

1997, vol .wélishsss 10. pp. 2127-2131, the disclosure of whj '
i ncor porated herein entlihr ety. As descri%EePC{Ug@%‘\?%zgand in

f 213
Exanpl e 1 PTR&FARMS F’E’é"' éﬁﬁi gchn‘iBIB? ﬁ’léﬁ’?%‘r% £ FRfOmbinant protein sam be detected® | D
NO. L SEQHTS Mo:win oRBoRG:veRil a8 SRS, iRERUINR MLighCor (FEReebBr Nehnd 1. SEQ

I D NG 50), ion-2a (nucleic acid sequence SEQ , am no acl d “Sequence
SEQ | D NO ¢omplsxdy separite baynd ligand frong nukduaiddigand (Williamened F@ REY. NO93,

am no acid,se EQ | D NG, 14,,,SEQ,IL.D NO. 1 iqon-3 (nucleic acid
sequence Séé %Sie%ée "Itﬂ?'r\é)]%af‘,”géﬁ@ ?fg‘cé‘ci%g:’ségu"%‘cféséEletha 16,
SEQ | D NO mkodsiisyhde a {ointillaos pasiishi ol IR WAG
sequence SEQﬂ?ODSI{IQ_ZZ,agEQ ID. NO 2§ﬁ%§é%q§%Aﬁg%Eﬁs%zl%%qggﬁ&}p
SEQ- | DNO: 28uchseparations ynpecessary (IakayamanCur pinian Drig Bisk. Orus 1998, Ja85-91

sequence : L D.p: AN \ LA .3 1..SEQ | D NO 32)
have beensggf%?ttgg '?rjlg ‘%Eglﬂgu@ip'g%ﬁg%ﬂg‘%gt i?gsfﬁgt)- IBR&‘EB Pgﬂyﬁrgs‘fﬁ“bt ei ns

ar e neur or Bgapiseas be deeced imgribus waiys/iatlulingdludgespéick BRéEgy HanbfeP BERET),

nmol ecul es _j ncl ude ngurﬁt ransm tters., ldentification of nodul ati ng agents-,

The i nvent f8¢ SPeropheiofiaeromegicatalysisnf hoyed ligayd, op flaonesrenre pelerigdtioni ndi ng,
bet ween a {fedpeks, Ble BsdoVory TodlaP 4999, PASEIR0, HAL TR {kg%r}n%?zféb?s%.sD%' (a)

contacting an ion-x bindihg partner and a conpdsiti g an't on-x
in the pret¥fd, 9287).n the absence of a putative nodul ator compound; (b)
det ecti ng bindi bet ween t he bicpdi.ﬁgﬂ .-‘go 14_JIUN 2004 WO 01/ 44283 .

PCTI US00/ 33529 CRFAREYS iy PEHseq 9 jdentify specifis ligands of 2 yonvy recepiarcipelyding

modul at or  SREROUMBCdeNtfR 1Rl TR targed PRAIAGhioNg hﬂ%%gdﬁ%&ﬁﬁﬁ&ﬁfg&ff test
e

i ncreased hindi ng between the binding partner and the “ion-x in T
presence ofigands tothedargotpmatsin (s wsil as assays thahideatifydigandsipfigrgen praveinsibsence

of the p ' ] an-. gl I [ e i an-x
ctivi Ty sEbugCaripity LlaBluado it Rl R s odp A Rl ol
char act er i pregiday andanatyftical methodonAkemativedy i sagh biding intefactioneardlevalvhted

i nsufficient,.activity. of an. ion-x.ligand).. 1on-x hindin rtners that

bl ock | i gaRdieRely 'ést“l%ﬂ“’iyﬁﬁt)'é‘_”g'!hgﬁﬁi’ Fﬁﬁﬁaflssc&%&ﬁmﬂa@s iebgl-vgﬁ%_aﬂw%ﬁ-s to
treat di senpe(1989}, afd Pleldsuidl.! TRAGs indbhaieles, 901288 9Y 1 9KHEEGh \6F Wik e
signaling. In addition ion-x nodul ators in general, as "well as ion-x

pol ynucl eciicerperatedshaseinhyagferenss. The overbybud systemlisagenetic essay forydetéatingsuch
di seases Ik bR : . | nventi.Qn. provi des .met hods
for treat ?‘%g a |seasee%rwoggﬁ%lp?rréﬁ&égﬁ%}]tdf%nrﬁ#gﬁw&f{% gp'?%e'&s % i ent
i n need ofbindtdia knewt peoteinaf inttiettaoce delintate domlaing befesidues afitical fbpan0r
expression of a. polypepti de havin sequence sel ected fromthe roup
consi st i ngP{fradien I-‘é’ﬁ&msl@g’b‘@ Plogy \Ebegﬁgegﬁ@qd@NQ@@enes that

encode DNA binding proteins, to identify peptides that bind to a protein, and to-screen for

drugs. The two-hybrid system expioits the ability of a pair of interacting .proteins-to bring

a transcription activation domain into close proximity with a DNA binding domain that
binds to an upstream activation sequence (UAS) of a reporter gene, and is generally
performed in yeast. The assay requires the construction of two hybrid genes encoding (1)
a DNA-binding domain that is fused to a first protein and (2) an activation domein fused to
a second protein.: The DNA-binding:domain targets thefirst hybrid protein to-the UAS.of
the reporter gene; however, because most proteins lack an activation domain, this DNA-+-
binding hybrid protein does not activate transcription of the reporter gene. The second
hybrid protein, which contains the activation domain, cannot by itself activate expression
of the reporter gene because it does not bind the UAS. However, when both hybnd
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Agents that nodul ate (i.e., increase, decrease, or block) ion-x activity or
expression may be identified by incubating a putative nodul ator wt Hl & JUN 2004

cel | cont aiwipng g4zl on-x pol ypeptide or pol ynucl eoti de and g:gllé_@g) gg Qg t he
effect of the QUL AL \{&CWDH}%' ator on ion- | xfactivity or exd’ ) 18352 he
sel ectivityPor & compodhd WQPCWE“LWH?%@C‘{W 4B figst ad sgcopd grotsing sethepethe
eval uat ed byctbDatpRdbMGin th SheelTASCA&Ivafing RikistribSor other. io
channel .. conpounds. Selective n{)dulgat%}sén%rggld%ﬁtg%{fg‘?hgérheé)%ﬁﬁ%?&c‘
ant i bodi es ¥hen Gieirst prtein isiandon phapnéldgese poxduct; gafragment therab £ shat Bektnown 1o
speci ficall ' : lon-x. pol ypeptide or an ion-x -encodi ng nucleic
2o - patplab aRitg Dol pbRSRlgeRd vt afRe par i dteadp Aeciapents tha
treat ment ofnetfere adtiahebiddi)ifilefdcd8h CBkpre&ivh &1 tRE fepoRteMBirels ROnBledQt
aberrant ion-x activity is involved. lon-x polynucCleotides, polypeptides,

and nodul at B¥Eerent jeshaganisage padeditn she systemaehhe presenceof ati inbitdtosy aget results ir
condi tions i ' uch as viral infections caused by H V-1 or
HI V- 2; thyrg‘llaé()%g%ro(lﬁgfszg ag._ g. thyreotoxicosis, myxoedenn); renal failure;

i nfl ammat ory con®hé yemsstwehybrid 4SkHhunlsdi teagee o iddheBaaeRinsehatbest anse! |
differentiation a orreostasi_i; rheumatoid arthritis; autoinmune
di sorders; .8??&%9‘5%1’-. WA 0 identdy prataint that kind do gn 1ongy recepigp|as diagment

m grai ne; StheRke:; | | B .(or } | iety,
SRt sophr ery et s BENERAlnGoIeHaC Eibdig Bbhin ik XECRAS (or FmE) Bl SUAS

post - t r aunabingingtdomain (idi, sdirsteproteirs maydwi uwad. bi pidition, dilarge demberef liybridm

denentia, s r tion:, dyskinesjas, such.as,Huntington's

di sease or %&% g?cther& g B@bﬁaﬁ%@%;gﬁ-sg‘io pﬁ?lﬁ\ﬂ'ﬁ%‘& %%I&WM&Y‘?%ZQ
attention dirgiscesensd innbk dsbang THBICald) theiobbhd protkit RAPOSAS by sneirspbider s such
as Parki nson@i@Al zhei per's; novenent disorders, including ataxias,

supr anucl eaP®€ i a tetab cONA,; gggepemisJINASYsiRN Jibragy, with pashsseonshgroteitised by
H V-1 HI A5425 | ' ' ' . . 0.,
Fype 2. i abaies FEARERaRNo EEAMNAD fothEh ThASER Balafabl (i widkC 0.

myocar di al Yarfesy of proteinscandiit inmos puerneeessant todnowcthe idestity, ordfunctjan of the
proliferatiyve diseases and ncers (.e di fferent capcers such as breast,
colon, | ungs,echt’d(:sl,n_gm&ﬁaoa‘ﬁ%gﬁ?r%ft@é? E%H?'escﬂﬁ%? AN GFleFt uerseliensyof o
prostate hypeeqiediby athefingthbds;ROENBARient Ht&AEGEHs Indyerigger hRiseiptRsoSroduce

hor nonal repl acenent, pol yci(’;tic ovarian syndrone, alopecia, etc.); and
sexual dysf ﬁé‘PlFa#Nérfgm sspsaterllyfransigtadin yiald thei rgperterpaoteisol ypept i des,

as well as ion-xom}ggéﬁ, b8 B¥eddh ' | ' f such
di seases or conditions. %\)}é?%ods of "the |%°3§E&?%M%&?3§ﬁ‘%wﬁé%t§%§

i ncl ude varsushiscreeniog methodad iddntify diedch biblimpasfaest higandsito\udadget proeid isf y -

bi i g par SHEREIRE SnkAtnt e S S rfBParpOm e R by SFreiieg, SRR
carried outreligs éi'thePriReRRCBalptdteRRSRAGANP bxist 4% b e TOIAEA adPlinfolled - .

nmodul ator is identified in those instances where binding between the ion-x

pol ypept i deStaas and soptinyally, glterpate batween thetnorstates: aWWhen aitest ligandobiadetedhe of

the candi dag,gqaGdHh 3F 2 targd W&Eﬁ%i.&.?whcn the test ligand is a ligand of the target protein),
the target protein molecule bound by the ligand remains in its folded state. Thus, the
folded target protein is present to a greater extent in the presence of a test ligand which
binds the target protein, than in the absence of a ligand. Binding of the ligand to the target
protein can be determined by any method that distinguishes between the foldedand: ;...
unfolded states.of the target protein.  The functien of the target protein need not be known
in order for this assay to be performed. Virtually:any agent.can be assessed by this methoc
as a test ligand, including, but not limited to, metals, polypeptides, proteins, lipids,
polysaccharides, polynucleotides and small organic molecules.
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bi nding in the absence of the candi date nodul ator conmpound. A nodul atcir
that increases binding between the ion-x pol ypeptide and the binding & JUN 2004
partner cowmoupd2gs described as an enhancer or activator, g:}&mm ul at or

|

t hat decreases binhdi n,t ion-x . pal ypeptide _ and tﬁ. nat

part ner corrpoung i's gg%ﬁ?@%% 'ggnq&ﬁmgﬁ’ﬁf‘?ﬂst A largREpProkaiR Hrdeserkeddn Wieboldt
conpr ehender bl ghndl NChern!) BO11 63811800 r®7§ klRIpGas i Oby | L ymgonpounds
that interact with or inhibit biol ('()gi cgll.c%%l%t i V|at¥]§re§rﬁg¥ ?ggl?#’%{im‘ﬁzynat iC

activity, BfCHBIGNg sersenssampbinaterial hbratfieszanf 20+ Wragentsait y piemd indbelution phaseTay S
permt scr : rs.0O 0 unds in an efficient manner.

Cel 1 based RSt She tBE ol Rk thalPE & o Guetigapieh ap Ssparsted from

recept or - | ogentibiany eompbheans by Bifapde mendraat vadRink I TR sf)&iﬁ&ag’lg&ueaéd "hits" or
"| ead conpounds’] having the desired property, from which I f1cations can

be desi gnedHe ﬂ\f"égf ng op thedfilisr apsesubsequentbnitberated fing theasrgerprofein t he
"hit" or "h&dghdt Yy PL| f hasfd .08 Ldentifiable Y
structure/acti vi %Ha Fel arf'icosarzllgrﬁngﬁget'megn t ht%?d#%ms'p!aé’r{gm}‘Wéa}f)d?ﬁliamn

p;)l ygep'; | ]Ejgl__assosmpﬁewoaS’pé'gis ;\Elrmbpedueeh m&melrtiraryl itraryvofipionenits mhthtthé gﬁ:taggt 4fgnﬁ§%; hods
of identi ounds., whi ¢ ul a i.e., increase or decrease
activity ordr?%n@xgeg% Fing AR 15 p@ﬁﬁ“g%g’i%ﬁfﬂ({ﬁ?%’??ﬂeﬁﬂéé‘mm, and

det er mi ni ng whe Chisér ebktodéaeme bhtheTRAnkibS Sort edbin B iflg
PCT/ US00/ 33829, . activity of _ion-x. Thel actringlig?y I mt p?igg\g%%éﬁé g‘%‘%%stest

conpar ed i B Wish peutalizng artibogissicapable ofbinding alpolypeptidd of the inveatiorc onpound.

One of ski i I .measyre the activity of the ion
channel po%%/egieﬂ&ﬁlggoﬁxi}% tr?ég{ea? %E‘;ﬁ PRy St 8?%’g?‘n§”‘f‘gx%ﬁ}?&a’§mp88%ch s gnanmer. o
Where the tetantibodieséar beeusednp detectahé priesinae of by p&btide GRARRAES onSorthéreer
than the activity. in the sanpl.e |acking the test conpound, the conpound
will have WWM%%M@W*SM&‘%?&WCM@M@M@ kindingistudiesfare gescaberd| e
cont ai ni NQint NEI. 188 kr a idbi tdoght Y.l e |l e
| acki ng the test corrpo_gﬁg, thgﬂ&gg%ﬁ%%b%(wﬁgyé’ %’\3?1 ?lt@dtngbyli ty. The
activity of137hél3letherdisnlosiwe ofiwhichds inmempntatatherein bylreferdiec dieiteendragd by, as

non- limting e ! abid.ity to,hind.or be activated b ertain

| i gands, incl udi %%dtﬁgﬁw %c{rﬁ‘t%amﬂ?bhrkl?f&% EGF’Eﬁsr‘:&ﬁg‘ﬁ'Psf‘é‘r‘i,(““& i sts
and ant agoariidseguencecS BQIIDONOE, SBQ ID NO:4% @niiflo adi S64uRALOSEQUD MOCROLERS.

ni coti ne, &ﬁbﬁ%ﬁat vely, the activity of the ion channels can be
assayed byﬁ:g Ot hi i°0) 1e9r2n (mleigagid sequenca SEQ IBYNGR, amincacid by
calciumi 1 ; ' oD et r I .

! cot | dew e SRS NO 12 SEQIENONYIBRIB ik st ERUBESERLERND, ¢ e
met hod, t Imiag geid seqyenceiSEQ H2 NO:34,8RQ IRINOA6), ions (asdeiy acid sERIBAEASEQ

potenti al owt h assay, a C ! Lpositol |

B o o0 S IBNO bt s W RS8R SEQIBNOND, s

Luci f er ase(nadeizyacidsequenia SEQ 2D NO:7, kiiinode R dedhétice FEY 115 NS00I SEHIIBN, 2

m t ogenesi §s % MAP Kinase activity assay, an arachidonic acid

rel ease as@gg?z 6 g Q mah@%, S[E;@}D NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQID.... ..
NO:28), and ion-7 (nucleic acid sequence SEQ ID NO:9, amino acid sequence SEQ ID .
NO:31, SEQ ID NO:32) have been detected in brain tissue indicating that these ion-x

proteins are neuroreceptors. Accordingly, natural binding partners of these molecules
include neurotransmitters,

Identification of mo‘d'nlating,agentl,.,-

The invention also provides methods for identifying a modulator-of binding .
between a jon-x and an ion-x binding parmer, comprising the steps of: (a) contacting an .
ion-X binding partner and a composition comprising an ion-x in the presence and in the

absence of a putative modulator compound; (b) detecting binding between the binding

-50-




arachidonic acid), and an assay for extracellular acidification ratesjNagy
wel | as ot her b| nding or function-based assays of activity that are
general ly % 5t he art Another potentially useful assay to exam ne the
activity of | on c ar&i nels is el ectrophysiology, the measur erBGHUYN/EGAH

per meabi | i t PARET 384 theignepnd (ﬁimﬂaﬁeng a ptatibe Mmodulat RBINBOENd & £R8461af360

el tor, 1R Breae BB s A adity welissn e dindies pergsr andtgat ch

Cl anpi ng Wi idn-Mrcthe greehdeastale pRfiivengd : Prass. lnc for
the American Physi o gﬁ%}Som Aty (1985)111%233?1%%1?13%& ﬂﬁ%w’?n’ég‘rep%’r*%ﬁ &by

ref erence i {PeipRatYSm Of. Anot her assay to exam ne the activity of ion
channels is thro i - FLILPR Fl uororetric | magin Pl ate
Reader. system ge& F’opleﬁm'%t’s th&ts?ﬁ’é'tate © EPFhRTY Nﬁ?ﬁéﬁ-}iﬁaggﬂ;{gﬂam disease
Cor por at i onstates pecdxmhmnnsehhrahaﬁﬁeﬂ by ihbﬂﬁéi&hﬂiéﬁ@&!hna?ﬁﬁ?@? Bga Qégﬁ'}ﬁ)gfas says
measuring, Jfor exarrgc v]yr&?ﬁﬂrane potential . Changés in prasma menbrane

potential - ‘BIHfisIeRt o115 digrad); lon-xobinding nermen dhat block iligasd-mediatédnt o

or out of tbg-xch R ges i n marrbr ane
potential. This %lga]g{g?gcrr%%%gﬁgdéﬁﬁ gé‘ﬁ%%ﬂ%ﬁ [58?/ f Fogdition

PCT/ US00/ 33¢amctaryad |bmgxc,ﬂsmws iencp sigaalingg Iandiition ¢ormR Rlduleste ingéera, as

cell - marrbra‘g&ngser rreant f]ctl' scent i.ndi C. tor dye SUI tabl e for nmeasuring
changes in e ReyRyriFosdes ful (n diggrpstie esmpafasisuely i c
aci d) pent armtdasmrqmﬁﬂmbns Mol ecul ar Probes) Thus the nodul ation of ion
channel activity can be assessed with FLIPR and detected as changes in the
em ssi on spect r Uk aothen asperp e igyentioniprovidesgnethodsferrtiting a disqase di cul ar | y

ful f d
T boni no. (SapA) SARBIR i Bl | odldl e o b eainey b ot
i n;:l ;Jde ;:odnpmimt ates Imlachrmyermmmheﬁatpel ﬂhﬂeﬂi@b lmgh”lselﬁuéﬁ'&'ﬁé’lbéﬁh lfroHPihear €
no Imte entr.ace acC 10l OQgI C Or chem Ca ori gl n.
The i on-x ESesbiyd iﬁ@»ﬁi& BNGFOfor m
pref er abl y, fre%g&@%ﬂﬁ:b&&lm (P! Btk agcﬁ.sag&a BloBRER betifI Hepfesdiof®!

surface or located intracellularly. One’s he" ar
exanpl e, né&%ub@dpﬂ%ﬁﬂ)bmuhmmgfa mmm'bmmudmtmha celbtentaiaing dnfien-xconpound

bei ng test illed..i can exam ne the

di m nut i On%@;ﬁéﬁ&é F@di c:(%:tu% ‘ig?‘ﬁ%ﬂmﬂdhe %mc§“§5’b’§f‘?°é’ﬁ’@t‘é’aqk‘§ﬂ‘ by
the COWOU‘MQM”@T Embﬁﬁbn T selekctivity of zﬂfoﬂaﬁﬁhﬁ! |11Y62ﬁlh"tés¢tﬁ§a&fw(§v%mn-

i nventi on can deﬁ ermi.ned by, for _exanple, exam ning the abilitfy to bind

or be acti V%8 bwopgpa@ymtﬁeﬁmwwtw efchgamq@:er intcharnel i vel v,
Lhe activi bnBbuhd¥t SeliBly BRRhaHES nfaf Tndtiye S KGR a3l R culel ! 1
or non e g neuropef)lf1 gest

ability to bind calciumions nokl ne
neur ot r ans Proteias.speptides, eoo@ms mdulcq:nlcts&hatcsﬂecxﬂmliy b:aditb aﬂmheqsolypcpude or an

xarm i ng. (7 SER9REAbladl MeSinPEatioBa SAREY el by eprmeuncin wopt gt
to, adenyl aicamesnt bfidiseaspd Qsdptsiodeisi et c@ﬁlﬂhb%‘iﬂﬂ&i‘ﬁé&ﬂ ot &BéFrant ion-x
activity is involved. lon-x polynucleotides, polypeptides, and modulators may be used in
the treatment of such diseases and conditions as infections, such as viral infections caused
by HIV-1 or HIV-2; thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal failure;
inflammatory conditions (e.g., Crohn’s disease); diseases related to cell differentiation and
homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS
disorders (e.g.; pain including migraine; stroke; psychotic and neurological disorders,
including anxiety, schizophrenia, manic depression, anxiety, generalized anxiety disorder,
post-traumatic-stress disorder, depression, bipolar disorder, delirium, dementia, severe

mental retardation; dyskinesias, such as Huntington’s disease or Tourette’s Syndrome;
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modul ators of ion-x polypeptide activity may alter ion channel functifofN (4
-such as a binding property of a channel. or an- activity such. as ion
sel ectivi tWO Q1#4388r i ous enbodi nents of the nmethod; the assgyrgkae t he

form of apgy) fd: : h,assay; acAMP . assay, an

i nosi t ol t?F%ﬂ%gp’l%%%&gmﬁﬁgﬁﬁ#‘%ﬁ@wﬁﬂp%ﬁ%‘g'ﬁﬁn"ﬁﬂlsﬂﬁﬁﬁﬁqc %ssay, a
Luci f er ase Paddmspn’spAbiheRfterds ativeinefit distracs ShéubRp alBas! s pﬁﬁg[}ygﬁlg n, a
nit ogenesi s 35(5{@2/ a MAP Kinase activity ‘assay, an arachi donic acid

reIt easeI ?SEIS ; _.g_.";?ﬁé‘%@s yimljinfegtions gaused by HI ;Em Hh‘g@ gmhm:saydfor
extracel | ubg; i , . ot her ndi ng .or _
functi on- ba%gh@g%s!iyg? %%ge?%ﬂ@?}sggdtefs\a/@'lg%%?lag?tg‘? OBg‘ﬂgé’r apqrixia, hypotension; he
art. lon - hypexensivi, thramalbosisemyetadial inédctivh, ﬂ&ﬂl&%p@ﬂﬂié%ﬂx%&clé!o@isué‘ég; to
assay for FaRPactlv(#.té,s ch is vvelpcs.gknown to those skill ed in the n.

i i ‘ yo‘ﬁﬂ R

Bi ol ogi cal PROREIANYe qiseases andsancery (eo ifferent cancems suehyas kyeashecolony dung, efr

i ncl ude, bgdd i fedrdt{0al Ll .ng rak. or .an 14 JUN 2004
WO 01/ 44283 PCT1 REliterulie ébridls slchi s Bid ga‘%a?‘%é‘é&v!ﬁﬁ*;&%‘%ﬁéﬂoﬁgmaqnafhe

f unct i onal digexdessi(e.igagnalé/ferale bbmmmal eplacement] polytystic aviriandyadropehl at or s of

the inventj L bt varjety of. chem cal structures, which can be

general |y %lggﬁp%gkgn%gﬁ%%%ﬁh%wseéh%% Sripdynycdsotidemanttl | i gands,

pepti de angolypepiides i inibdl alibibs nfidufatéif B ﬂ&&b@ﬁseh%dﬁgﬁ&lﬁ'a%sagé%%lﬁ tides
I t1ve, unconpet |

that may function as activators or inhibitors (conpet ive
and non-c $9nROPdiiong.  antibody products) of ion channels. The

i nvention does PRILJIESF .e%vén}ﬁ%n?@wcﬁ S'Ilﬁlg%?&t'aﬁ{'&ﬁavm%gh%@%omvh may

be obtai ned from natural sources SsucC

extracts, methodndesatibecdhsboves ieatifiiding panferr ompbait] e vakatfdrisSSoluding
I ncl udi ng t%(‘anjgr oduct s, of onbi natorial chem cal approaches to |ibrary

constructi'§ \ijs| ip 4 Pinqipg parmes compoundias beesr identifind; anditheibindingrassaf i on
channel s a eaf¥ibut Bhe gierbe A8 SbYNENOH] Ofdidall H86LEG:. AlHbATRLE 9! VoI ne.

NVDA, and kainic acid. er assays can be use 0 exanm ne enzynatic

activity iidentifindig thosetinstances wheredindingbetyhert teidn-k polypeptidenaridrthe bindeC,

el ectrochem | ke, which ar escr.iped in, for exanple, Enzynme
Assays: A_igrag%?oc qﬂ?&?’%@é‘ﬁ“’&’&?’”‘%" i %Wﬂ’ﬁﬁ*ba'eaﬂﬂd tog corpp } 11992,
Oxf ord Unibindiag iry therabsence ol el tahdidats eridaRkc RehpdRadi A dydul RbLIHBNHErdales t S
entirety. .Th E'Eg of cDNAs encodi I‘]g@l on channel's in drug discovery prograns

is well i3vegn the1on-% polypeptideand the bindingpaster enmporinddsdessobpdands

per day i @b AU anitd t . docunmented. - The
literatur relmi S rep E{e Wi t%]l’ exaﬁg{\gg&%%ﬁ&%& ‘g’?‘ﬁ‘ﬁgg%‘?’%@?ﬁ‘ea"ﬁ i gands in
HTS bi ndi mpiypeptigsanidithe dindingipartner eorypdumdds fiésctibaias anNbhibitor)al Resear ch
Reviews, 1991, .11. 147-184. : Sweetnam. et al., J.:.-Natuyr Pr oduct s,

1993, 56, 441- e ‘PS?”‘?°&F1EW“‘H&§L’B&€$‘&§‘#E’°P PGP@%-_@TE#HS@HS@‘H for

bi ndi ng  ddemify tmpbanizuba ikttt with orinhidit BisfogRal &R (1.&) :;ﬂ’ecwﬁ%c
relative pur_l,tyéa,i-r:l provide the ability to generate |arge anounts o
recept or ASHEY,binding actvaty; gfe.) of arjianx polypentide, HiTiScassays fperthis sereening of

Hodgson, M‘:-ﬁ%ﬂgﬂl (ﬁg%mjpgagds ik %n eﬁic%én?ﬁghn&?allggas%iﬁ& siygtcinﬂ%% por at ed
contemplated to investigétc ion-x receptor-ligand interaction. HTS assays are designed to
identify “hits” or “lead compounds™ having the desired property, from which
modifications can be designed to improve the desired property. Chemical modification of
the “hit” or-*lead compound™:is-often based-on an identifiable structure/activity-
relationship between the “hit”-and the ion-x polypeptide.

Another aspect of the present invention is directed to methods of identifying .-
compounds which modulate (i.e., increase or decrease) activity of ion-x comprising

contacting ion-x with a compound, and determining whether the compound modifies
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herein by reference in its entirety). A variety of heterol ogous systqns)jys 0o
avai l abl e for functional expression of reconbinant receptors that are vveI%
known to tRp§q,3kdshk! €d in the art. Such systens include bacteria
(Strosberg, et .-al., Trends in, Pharmacol ogi cal Sciences, | RCT/USPY/33829
95=98), yeadUViBAfdemx. Fheaetvityrinshopresmoobiiy test 0@Tpartd is MB&uARKD theever al

| ands” of i Ng8RkwS v K 1nt. Rev. Oytol ogy, 1996, 164,
139- 268) ,  anu g e shera@ b BB bound ond skl e o or stamiie

Bi ot echnol omgasut® i, acByitHaDehe k) chansel e RINEBIEHB PR Y | 1
HEK293, COS et_g.'_see Ger hardt, et aﬁéwEﬁr. J.m%harrrgcg%lglgg%dagg’gq‘%gg&, 1

_55 14 JUN 4es84bei5nire A¥bers thecartivity of tresamplezeptaining the test snmipeendiis highier

precl ude thg : : ' . I on.syst ens ..acl udi ng cel |

Pl mes. obt ai ot ot &tivi BelheRaaple ol ot B RRAIR R E PR P54 will St or r e

enbodi nent sinefeasddeactinitenSimifarlyyeherecthe adtivitg of €t saghplOortARPQUAL fest t hat

nodul ate i on-x ac'&i.v' t @%E_lrpdgi se. contacting, test conmpounds with ion-x and

assaying f0O ¢ VT g on-x. In
GHRGERC 3P ’é’s%ﬁ ¢ actvibrdn Hie speplidasking bedestsompaund ah

such assaysconiptindiveifiHdve inhitidéRlac@diky | abel ed. After suitable incubation,
free ligand is separated fromthat present in bound form and the anmount

of free or unconpheswiyityaféie fodypeptidessfitie inferdtion cahialsothy deferinfieed thans hen!l ar
conmpound t q; hj Lon-Xx. anpl.es.of such biol ogical. responses incl ude,
but are no? : m%tcé(gxque’s, %ﬁgﬁlﬁgﬁ%ﬂﬁlﬂ@c T%@aﬁﬁgk'i Haip Gigangs, inpiuding. ygnot
absence of lanitednd, kiigwil dérbeaisndiflers PpohisisGal laXtagSmsls Naekath ;

(Pausch, Trends .in BiqQtechnol ogy, 18%?, 15, 487-8494); chan gtgﬁl;ﬁ%tﬁﬂtl:&m

i nt r acel | ulsgFotemnpacefyicholine mieqting. and GABA rAlterhativielyy thecantianty o lesioMur phy,

et al., Curcha?,g;' | %Mgd' | . 1 -199) .. Fl.uorescence

changes can a soé e use to%?ﬁ%{?ﬂ%}r‘g ﬁtégtﬁgytfhn uaé’zlﬁyi%gf{ﬂe"é'bleﬂfﬁﬁ?‘?ﬁrbéne

potential aaldunriens hbmmeS,piiemahinas;mmpﬁdidegmhﬂmaﬁﬂhitﬁbi euélestidds ipias
e

been described for these poses (Schroeder, et al., J Bionolecular
Scr eeni ng, °PSEES: ff“ti ?§9t86¥ %nmﬁ%ﬂﬁb?‘é’é‘eﬁﬁ eptheapethod; thoessaymay|takathe  show

a | i gand- dqpeh@eah icMDBOKshy) aRhdiBiahe B&%tﬁrlﬂlsm 3ah ,gir']'}ééggll éﬁg@gpt ltace)c.ﬁf}wéﬂ’l_n_s

het erol ogous ion channel dctivation; res
formats (J&ye en iositel taphesphate assay, 2 dipcylgiycerol Bisay, eo Hreghogy assh99w, 8,

629-634) . | i |l able.f h t f . ] d

messen g)e rs ﬁ.&ﬁfgf‘ﬁg?%sicai@ﬁk%%% p#?g i“Wg‘rgf Li‘#%e gﬁ‘lﬁjf’rcg{‘m%%mndg mlgoog&mér?sgﬁ gsg%gtn

t hese ar e ndAFcKimad hotivity afssaymﬂmﬁaﬁddﬂ[&cidfblaasehm%(@gpaﬁihgqm-of t he
e use

i nvention, pe nentl.y transfected CHO cells could

for-the-pr é%&ﬁl%%@%‘f HASSHEAOT cxmrccHulag aidification s ascuell azebemt s of

the reconwiﬁtﬁagofﬁﬁ.eewbasaagsﬁwafaéﬁbﬂip ERYCRBRIP KADOA 3 iy vOuld Lhen
e oyl e ra abel ed

be used in, receptor binding aSsays, o] di o | i gand
speci fic for theAnpatheripotdntially neefidmssay. to Akdneine she activity ofiidnchahhelnid assay,

such as fl 1 itoring of |igand- induced chapges,in interngl. Caa+
concent r at :é%%ﬁgﬁﬁ)%éd alrtlée %&Sgﬁ“ﬂ%‘ 0?1?“;?5}’“@??@?9 [Agross the Cell membrene.. This:
technique is described in, for example, Electrophysiology; A Practical Approach, DI. -
Wallis editor, IRL Press at Oxford University Press, (1993), and Voltage and patch
Clamping with Microelectrodes, Smith et al., eds., Waverly Press, Inc for the American

—

Physiology Society (1985), each of which is incorporated by reference in its entirety.
Another assay to examine the activity of ion channels is through the use-of
the FLIPR Fluorometric Imaging: Plate Reader system, developed by: Dr. Vince Groppi- of
the Pharmacia Corporation to perform Lccll-based,'highithroughput screening (HTS) assays
measuring, for example, membrane potential. Changes in plasma membrane potential. ..
correlate with the modulation of ion channels as ions move into or out of the cell. The

FLIPR system measures such changes in membrane potential. This is accomplished by
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transfected CHO cells containing each of these receptors individual]y or in
conbi nation would be, preferred forHTS. -Equally preferred would bleh AN 2004
al ternati v&a41pe283f  manmmal i an cel |, such as HEK293 or COS egirhfsoeideze

simlar forigadifie céfiares rmanently transfected i1 nsect
cell lines, s.uc% as ﬁ%&%ﬁﬁﬁg&sg ceﬂlggsg%na ??@Frﬁem [28f PFFR gpigsesat

r econbi nantingisator dyeesuiteblexfpr messuriggtichenges o5 @@hibkahe ;ﬁ.kéﬁﬁgﬁﬁh‘f‘a% di éﬁ%ﬂ'sg UN
2004 WO Oj(lé{f%ﬁs CT/.USOQ 33829 receptors in HTS formats wel kno 0
those ski | (g -$iRutyfparbipync agid)pentasy oxqpalp doleenlardfrobeyhAbhothe, 1997, 15,
487-494) . Thehilaeardfi | fpassays.to screen and
identify inhibitors ’%?Cfﬁag%‘ﬁ%ﬂtﬁg?“ng“ %Egésfsgér‘]%ﬁ Fﬁ‘gpgﬁ@%é%%‘%deas EES Yh- x
i s i mobi | itheemigsignispecsuaces tha dBAE dyei ndi ng partner is assessed in the
presence and ab ndi.dat e. such as an inhibitor

g?esg;n a c ndi. r‘g}qul (S;Ié[fg{ h r.
conpound. | n anot el sXanpraion; 5 partichlariy ysefu) fog screeniag comprurdsdyi usingdpmdi ng
partner i s xdasagsfsvatet of Qfdgtéﬁc%gﬁﬁst@élwﬁt{?ﬁg.hﬁpcﬁlﬁoﬂfndgﬁﬁ Efé gfr?%?ed?gaﬁ&ce

of a candi ?at,e i nhi bitor compound. "I n either assay, a
i dent i fi ed (Which maywpeludeicoempeoundd eviidnare suspicotti g moetrlateionthactivity),busard it S

bi ndi n a . 0 enpl at.e ssay. i-nvolves a .varjation of the
d: hylbr ?dpaégggﬁuvtﬁﬁbé%%ﬁﬁ%i%%ilu%’ ﬂ)‘ﬁf}g‘@i(’hf:%?%’\l‘/’@f‘mglpvml Fé‘l?ﬂ'?‘ons is
i dent i fi edpblypeptidectnisloyedfinauglos tdst iy bk aady 'o&n,apﬂefémypfrﬁ%ﬂ, ol

unber

transfected_  host cell., as described in PCT publication™n W%/ 20652,
publ i shed A toya solidysypportabrmnear a calb sufaseor docatsdtintradelintaallybyOnehsiilled

i nvention i nlibraries of either potential
acti vat or shggkggt%gﬁ’t ial | ﬁlﬂ F%?%%%‘fﬂ?ﬁélﬁ%wg#g?g%a%%%we%i%gF%ﬁ&e
libraries tempoindrbeingtestadniiltbmasvelynomefskilladl ih theireedH eanigde it df$nution in

i ncluding: (1 hem.cal Jibraries, (2) natural product |ibraries, and (3
conbi nat gr Fé’f’hef E?rg}qngg bebyRsRiiensy angfgts ?s‘él?ﬁS‘BFﬁ ?@fﬁ% Bethe CQMPQBMbﬂBQNSIPds( 02

organi ¢ nol ecul Fae aéthefy dFabn-kipdlyalebBdes MR Abvetion dafl B YT HRGHIRR . for
structures, some of which are anal ogs of known conpounds or "anal"égs of
conmpounds EfAmPlesxaminiag thedbility to bihdas be bitiwdtedby tHermically symtindsived pejtids

di scovery NS, f ' derived f.rom nat ural oduct s, and
Sone.of v ey e, el dkEdoP o et g By ity Bt ienbins

Nat ural prtheirability bo bind eslciune ioe) hafriones) Shéthokifiés; hegbpaitidess, - ani mal s,
plants,: or,. narine -or Egi_ams Which are:used to create mxtures; for
screeni ng_-_,-‘b?".mﬁbsmf“g‘?’ﬁé}‘l‘g Hees. HRiscodorants, apd Phetons. of ernatively stbe Retivityaoft .

or mari ne:mc%&k%rﬁ;%ﬁﬁc@gﬁaﬂbc@gﬁnﬁﬁ%?%%iﬂg @k ABGTinPbf cltc;}qn@%‘g_gs SNE.

Natural product libraries include p es, non-riposonal pep and

vari ants (ehuding butnot Jimited de.radenylatetciyelasy phospholipaseemdion chasnels.i Finse
282:63- 68 i lal Libraries are ¢o d of |arge- nupbers
of pepti delglg)go ?Déso%l}gp é{}?’ flﬁgec?,gd%?’“b‘?tg Ycﬂ@émﬁﬁggaiﬁﬂ%meéhm Mfese
libraries propemeofd chanhel cramictivitywsuwwhak forbdelectivitfl 1 Pitfdus ctibioadiBiReof the

synt hesi s t hods, PCR, cloning, or proprietary-synthetic nethods.'
O -parti cdpgﬁ‘oaﬂg% %0

pssay maydake the form of'an ion flux assay, a yeast growth assay, a.cAMP
assay, an inositol triphosphate assay, a diacylglycerol assay, an Aequorin assay, a
Luciferase assay, a FLIPR assay for intracellular Ca** concentration, a mitogenesis assay,
a MAP Kinase activity assay, an arachidonic acid release assay (e.g., using [3H]-
arachidonic acid), and an assay for extracellular acidification rates, as well as other
binding or function-based assays of ion-x activity. that are generally known in the art. Ion-x
activity can be determined by methodologies that are used to assay for FaRP-activity,
which is well known to those skilled in the art. Biological-activities of ion-x receptors - -

according to the invention include, but are not limited to, the binding of a natural or an




peptide combinatorial libraries. Still other libraries of interest ipchimdeg;
peptide, protein, peptidomrnetic, nmultiparallel synthetic collection,

r econbi nat %69}/& zggld pol ypeptide |libraries. For a review of conbinatorial
chemstry and I'ibraries created therefrom see -57 14 JUN 20§Z/US¢BB29 44283
PCTI USOO 33¢ratwplligandces well apany. orgi of e functionaBadtBatietbr i §fhels known in

| denti ficatjygn of nmodulators through use of the various libraries

descri bed héreln permts nodification of the candidate "hit" (or "lead")
to optimze the Theawidujatsts of i infiintion ERhiBRYWhat L% rdd wRlder
candi date inhibitors contenplated by the i_nventi‘gr??gg%ﬁq?éy%@wé%éggé%“

i ncl ude sol Rfopederalivnaroupedoniediongpeptide mimsticsad nagirdl ias charsbl ligands, REpie eer s
as chinmeri cyonQ fiUSi : ' A Yhindin artner” as used. herein

br oadl y encoor?g%c é‘gg%ﬂgﬁeﬁg%ﬁ%‘: eﬂg%ﬁb‘)@uﬁhg% %,agglge : ef that may "BOPEF de

modul at or s aivater ariabiuiadcoaieihaiorgdial and AR AL (9o

ant i body fm{{ent S, .andh m)dll fied, conmpounds conprising antibo onal s
that are i rIAREEY&Liipn changels, The inusplandess not eatrist thefsoutves fatenitatie ed i on- x
gene. The pRbMRSBE, dhiciPhal B obA¥RA yed as .a research tool for
identification, character iagz’at P%n aﬁ O%Irll ; | c%@%érg\’ sﬁ& ﬁﬁ’é‘?‘aé‘?ﬂ#{;?’ mineral

regul at or y etrects; orsnon-sgspmbgmuraes suthedseinmlianeletule tibpeiea ! iasluliig ®hd f8ducts of
pol ypepti decs f_the .invention b%: var i fus nmet hods known in the art and the

pol ypept i d&QmiRatoRal chemical gpnrodches todibrany; copstmotion, Andpeptide librasiemy| e,

mol ecul es @xaniphesidfairgshivirdodulatifts bAfaIcRShief O BXR ah goove
unbound pol ypepti des,rgand t he gol épeptci de _coa\rfrgl ex ﬁi!’géa?})gﬁ% ?ﬁqgg&oéﬁ a

obt ai ned udbsRiinegglutamate,glycings 4t andhkainic apwl. ypepti de are used to

cal cul ate val ue I ffinmit and associ.at,i on of pol ypepti de
with the protei ?@g{mi eﬁ.&ﬂggglfee%mge&f’%%cp auc peividnclyding, fut aet hradtednt s
for the pute,fihommericofadivietiic) HPLC, efdctrbchbmicd], Aduethe BikY, Aot 82 de 844 S

i ncluding, but not limted to, inhibitors. In one enbodinment of affinity
purificati o °"§"}5’g?'3ﬁlfmf desavs 4 bvaarieat 4gpreesth eds, R oEisenthal moddd.dgDandon,
colum. Celibg2 angfotd EmiverE Y B8R ng. vagious.cel | ul ar
subconponent s ar e pagg‘g{j over thgﬁgﬁﬂﬁp&%&%ﬁrg@ irn(fr?nge%ﬁs%xﬁr%% by
virtue of thei rThefuse of cPNAs enbedipg iopmbptmedsein drily discovery programs is well

| tide- | S= d t.helcoluinn;i: di [ d dth
Pecovered (P HIsEis gl 3 ity bofRbne pt SloghRiorimyiiomr denin igh  ac) d
sequence i throbghpu sedensqHIBsParelthorblighig dpéuh@Red OTIRAMERANRE i< RpRESYN

degenerate oli onfﬁ}lceot [ ges_ faor cloning the correspondi ng gene from an
appropri at & S P1 thedisg of mdialabelied Ligands in HRShinding ssays foridmgdisdovery (sbé ch
exhi bit si WillRdms) NMEBEMLEReserch M viells I § L1145 0G4l t I ,nyention,
but which arle smal | er and %xhicb:)t&vguf’onge?jﬁéll‘?n’?#ﬁe%%wg%‘fﬂ‘g"g%%ﬁé ous
ligand in &reduetsa 1893,336, Ahl-455 tutyeview) cRocambinzps riceptoangre prderteit for binding

desi gned, di the invention js. used v ead”
compound, SSHREASbERTE BT ity k5 tete oot bt et Py prozide e
conpounds  akility wedenetatolafgcraSuRAs oY reckptdtinat&loMl CAMIVER We w3l RNASIBES Gitides 81 S

based on sych "| ead! 0gorrpounds. M netic de5|8n,
ormats (see Hodgson, Bio/Technology, 1992, 10, 973-980; each of which is incorporated

herein by reference in its entirety).

A variety of heterologous systems is available for functional expression of
recombinant receptors that are well known to those skilled in the art. ‘Such systems
include bacteria {Strosberg, ef al., Trends in Pharmacological Sciences, 1992, 13, 95:98),
yeast (Pausch, Trends in Biotechnology, 1997, 15, 487-494), several kinds of insect cells
(Vanden Broeck, /nt. Rev. Cytology, 1996, 164, 189-268), amphibian cells (Jayawickreme
et al., Current Opinion in Biotechnology, 1997, 8, 629-634) and several mammalian cell
lines (CHO, HEK293, COS, etc.: see Gerhardt, er al, Eur. J. Pharmacology, 1997, 334, 1-
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synthesis and testing are generally used to avoid randomy screening ?
| arge nunber of -58 14 JUN 2004 WD 01/ 44283 PCTI USOQ 33829 ol ecul ed 4l 204
target propayétysqzdsurthernmore, structural data deriving froni,&.p/%sm%ygsl s of

t he deduce n encqded b the DNAs of t he presen
i nvention gr ”’Iﬁéﬁg? QMF E@ggg g ﬁlé‘af ﬁ’ﬁ?ﬁ%o Aherpaspible qeil@xamismheyﬂémse with

a hi gher pliiolading beiplined obtgifé®R6M neRITIRE quences of
the present i nvglr]lt ign with the seqnlfences Uﬁ?gg i{craﬁﬁn al (?bﬁ}l‘?g Z(E}al | abl e

dat abases showe 5"@?@‘1’41 smbediments of theggventivh, héthods usfaammgrfaﬂ&nﬂ

I ncl udi ng gma %ctw? cl on channel Erot eins. Accordingly, corrput er

nmodel i ng can used 1o dever SEMRISTUTISRDE test F?IEPW MitigR asd assaying

prot ei ns ofortthe pieseraretdf aohpiachedRedntBe 3A T%é\ﬁa@a%d' &f—Qr FRbd g@sgafar Q.Qgﬁa?%
Se e

transnmenbr ane do f of her proteins. novel "1igands
pr edi ct ed &%@?@Eb&c& Syitex suizab lwcubﬁélgngimdlgahd ipseparatddcfibra tha peedhivant |

the novel BBhACEHHRSaH t eni met hods accgording tq the
i nvention are | ow m) ecu%h{ h\%ﬂ?%ﬁe dg(r?lag%@ 1&#831]9@@8%?% abalify of th
corrp03|t|onampulpheonmmdttocbaldtoom}asmlon can be prepared thereof for oral
I nt ake, such a I n abbet%émThe conpositions, or pharnmaceuti cal

conposi tions, cOoRFPPES RESYdRbiolggicalrsporsesingiude but are nov@mtgd tq, the

pol ypepti dﬁ,s;]o |t§p§lb,ﬁ pYe I SCI . ng met hods
descri bed her g?!nﬁg can be tgr epar w%%%%‘%%&[ eﬁgg?lé ns“i"i‘3 ‘?ﬂegﬁry

i ncl udi ng, enﬂweemsityqavstrﬁeﬂleﬂ%mh dirends in Btamohanbgﬁ, 199G} B3) 4801045, WhaKdeaRLOUS,
nasal , ing) G + QL % eritoneal ‘Hg’ nature of the carrier or

ot her i ngregg ﬁ"s | SRESARYOn S prsred by thaprescent dpesdMurahy.ref ¢f.r Gut.on and
particul ar@mquwmfomewysvenmm%? OFfyresadhil BhaoRt Bfh alRd BB "

t echni ques and protqcol s that are. use in this text are,
alit, fourfgonttorhiganddp m@m@m p@cn@d@emmaﬂmaem;mm@mu A

(ed) 1 Qi r reference jn |t ntirety:
Co T%g&gosagghg‘ﬁ{ ﬁese i oW rm gi% fot %‘y PSS i F’-'o‘gpend
on' t he, di s&awiecytms@rmmgom&, umfs-so) IMelbanicptiotsd prépshréd fR6r Xeriopisf Bleviact or s

such as we nd I:](gndl g .the human aor animal and the route of
adni ni strat| on p pandrde 4‘&9 glpﬂ.]x_ge %Plgﬂeetaqrswazqman mﬁ?"%ﬁPrh&?%OIOWEn

appr oxi matchlayné) abtivayioagthis r weidabhble %o PAS fgﬁ,gtgg%%? g%( Sf the
conpound 2&& be adm ni stere herapéﬁss typic ni's ere ovver
dosages- njon Rigtectnalagy, 189718, 62634 iAssays amellsapwlnbh: fooﬂiecmmurement

ot ccul es: ot ORBronep ARl T BRE SR, shifporeatert Fadfarmg dnme acic

screeni ng hmmmderedm&gendndtyhefemd forHlISe a.variety of. phar,maceuti gal

applications a may be pysed, for exanple, to treat or prevent unregul ated
cel lul ar grovvtﬁdagﬁ &EH@H&’-@?O ¢ Invention, persrangridyiransfected:CHAY edlisieould - 59

‘be-used for the preparation of membranes which- contain significant amounts of the
recombinant receptor proteins; these membrane preparations would then be used in - -
receptor binding assays, employing the radiolabeled ligand specific for the particular

receptor. Alternatively, a functional assay, such as fluorescent monitoring of ligand-

induced changes in internal Ca®* concentration or membrane potential in permanently

_ transfected CHO cells containing each of these receptors individually or in combination
would be preferred for HTS. ' Equally preferred would be an alternative type of.
mammalian cell, such as HEK293 or COS cells; in similar formats. More preferred would
be permanently transfected insect cell lines, such as Drosophila 82 cells. Even more
preferred would be recombinant yeast cells expressing the Drosophila melanogaster




14 JUN 2004 WD 01/44283 PCT/1JS00/ 33829 enbodi nent, the present nol ecul es
are used in gene therapy. For a review of gene therapy procedures]isek 2004
e.g. Ander s9p.o19¢iggnce, 1992, 256, 808-813, which is incorpg,g:q. 0;5'39859 n
by ref erence, Enmirt.s iretﬁi % echrnesent i nvention al so enc SSES a

net hod of aggnli-’zﬁnlﬁ}?g#f R tohessgkitied imthe gt (egn-Baused, dreddslih ndi ng
partner asspfiradipdiozy! 1997t y5,i4|g7_a;gaymml conprising admnistering to said
manmmal an agoni st _or antagoni st to" one of the above disclosed polypeptides
in an anount suf Theirventioncaitémplates anhlaydeabfasars tavéRgPidident@yenhibitors

enmbodi nent gffl@\é‘{‘]ﬁ bri)rdasegt. [ nvgnt ion, then, is a nethod of treating diseases
in a manmal an Agohiogt*- gp ogn e £-cthe ion-% i§dmmabilized apd mtprachor watht
i nvention ceiffirigSstnerit MRkl A HRDréLRRcAHRANbSinc bf 2 LARERIR ﬁltodhgmg&ncnglnsi n

an anmount sufficient to agonize or antagonize Io0n-x-assoclate
Exenpl ary dSEALWr spmpewitdi Iniapetberaramply, énteractionclstweat the amed and itk binding

present i fl ' ) t are not.l.imted to, thyroid disorders (e.qg.
t hyr eot oxi oagﬁlse &‘ 9snar';‘%/é)}géedje(rar‘las)o; o8 r?gﬁay?%l.p dat E,c PF?-FF?%ﬁ?&P\éF%PCE 8?18 cerdifate(e. g,
Crohn' s di sinhibdfor coinpedfie In efthéraked, irdinbtidor & iERTRAE 3lecbRPodiithar

honmeostasi s, rheumgtoid arthritis; autoinrnune disorders; novenment
di sorders; USSP g bepyeep the ignixand its| birflingyparngr.aAnethescantéreplatedyasimyt i c

and neur oliaghlsal a S he di g].wi;sgg, ety,: sehi zaphrenia, manic

depr essi on,? anxi _e%y,_ gener ael ‘Jlmz}g anxil e?&%ﬁs%r%%ﬁ&rp%ﬁrﬂe%W%eﬂ?c- stress
di sorder, doferastionss, identifeeday ditestionlef a positve signalrin slesmfdroied craMaLRciERNt al
retardation; ingsias, ,S as, .Huntington's disease.or _ Tourette's
Syndr one; rahotsg?v‘u‘%irgﬁ ﬁcggﬁgﬁg& HE?IEGF%“%B%%‘?{Q MSZWIHBMB% Bve

di sorders sig98,. as Parki nson's, Al zheinmer's; novenent disorders, including

ataxias; . supranuclear palsy, etc.); infections, such as viral
i nfecti ons causedansijdaty podulgtors-poptemplated byt inventiva ivelndé compmudaselditedases

and. di sord . | t esi . a Xi a,., hypot ensi on,
ypert onsi aro ioriics o e R 2 8ym B SR phlemipt Bt T e f dgunbes of

at her oscl erdiffersnt Bbrarigs used dor the idehiificatidnaf amel nilétulefiedilatols ibludify f (1 §r ent
cancers such as pea.st, olon, lyng,.etc., and hyperproliferative

di sorders SO 1!3?5??6@?’%‘““‘3} B@H&‘iqélb%ea%(ébqoar}ble@tenal;hhmmpnsed

di sorders (of réndoni'Pepides, BHgBnitoHARASr JrERif ARG Dfes. @ﬂMBhﬁﬁeQ%ﬁﬁgf
syndrone, al opecia, etc.); and sexual dysfunction, anong others. npounds
that can tr‘ﬂ‘&‘g}@éh%@lcﬁl feBIres) sameekwvhich aresamatoga nf knovmediripdunds of wsdlsgs ar e

Pot et SRS SRR & DR RO Bl
of these prscteens) someiofiwthivtsare denvedviesil njitutd prédubts] aHdoiIbf Whiclhagid froi.
many inhibit a,.variety of proteip kjnases and will therefore cause
multiple s gn-irecigsynieti StemisEys draturplnraduct libragis ane coliretioms #f WO
01744283 Plichéoirtdndstfs Animals, plants, or. marine-organisms which are used to create mixtures:*
for screening by: (1) fermentation and extraction of broths from soil, plant or mariné’...- -
microorganisms or (2) extraction of plants or marine organisms. Natural product libraries
include polyketides, non-ribosomal peptides, and variants (non-naturally occurring)
thereof. For a review, see Science 282:63-68 (1998). Combinatorial libraries are
composed of large numbers of peptides, oligonucleotides, or organic compounds as a
mixture.: These libraries are relatively. easy o prepare by traditional automated synthesns .
methods, PCR, cloning, or proprietary-synthetic methods. - Of particular interest are non-
peptide combinatorial libraries. Still other libraries of interest include peptide, protein,
peptidomimetic, multiparailel synthetic collection, recombinatorial, and polypeptide

libraries. For a review of combinatorial chemistry and libraries created therefrom, see
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Met hods of determ ning the dosages of conpounds to be adm nistered t?w@
pati ent and nodes of adm ni stering conpounds to an organi sm are di b s i

in US Ajpbiegaidgn Serial No. 08/702,282, filed August 23.P %ﬁg& g

I nt er nati ogal en ull.icati ) WD 96/ 22976, publ i S @g@ t |
1996, bot h%ﬁfﬁﬁ%bﬁ%tﬁ‘ﬂ'&@ﬁ&f@-?%?@mﬁfeFle‘%9ﬁ)'b£ﬂenwé¢aéxoeméqumlatt¢reithrough
entirety, | b 08h Lra ey efil - Labl. . ski ] ed.i.n the
art will agﬁgﬁtﬁgt ??{%}[ suc ﬁﬁg%sbgg ihg{éﬁrgéesrﬁgFerﬂgdﬁgﬁt@a;&?g&t %anfj}#@%p r}BQ’e(ﬂf
i nventi on dledd’Qdem opimizsdhe tapaeitiapf the “hit” it modiiletepetipiey. dosage depends on

[ f act t t of di bei t aited, th ti |
RUETRE IR THIVETRT NN e = M S T
patient. TheharRebhbioms 6?5&9&@%@9&6& Jal amﬁg% 55 ;%%g%g&ﬂ@g&,@?r ern

can be estimated initially fromcell culture and ani
exanpl e, afiginge prodginpeA “binding partdr’l as used hereimirdadly encompdssesumnapeptide
circulatin eptration range that jnitiall takes into_account the |C50
as deterni %gg%ﬁor%eals el s st ?é‘g&ﬂ‘,’d“%\%m&ﬁi“ﬁgf’l’ § ofist than maurple ysed ¢ o
mor e accur Ry, Aebodies,Matibed hgrAéRe and hoMHRIomphRaiBohiftiding hhosayd

bi odi stribution of the drug and_netabolites in tﬁ’é‘%pl asma, tlﬁérmrs a%d

maj or or gaBRMalRk that ars ipwnunesrecifinen theexpraskionpzeduct pfthe identified fomk geneigs

nost appropria Labhidhi ' . h surement.s n be carried
out. For exanpl g,ﬁe bﬂﬁk@“&‘%%@f@%&hgﬁé ep%ﬁgyér% S e tﬁf)ggoﬁa of animals
treated wi identifieation)charatttrizhton amimirifiation of ankradthipetepdlaesripestes. can be
det erm ned, usi ng detection rretr;%ga,such aﬁ X- ray, CAT scan and MRI.
Conpounds £REPPEA uf inqomparaied gntg terqiypepfidesof the inveptiem by yariewss ay s |

conmpo eht' ™ e uer .
ut have meﬂloamﬁmﬁkmeahlaﬁdW%@huéé M%&@%?@@H&&H&%Byﬁa%_eﬂ ng

the chem cal structure and retesting. In this rega conpo splayi ng
good pharhefcexrmpls, molecylesase incubated with ¢helabeled pelypeides,wabhed tdemavet y

studies c - i ed- asuri .t he hl.oqd | |, congosition. -
For exarrp?ﬁe}fb%ltu(ﬁ)g' CrEyr s c%l’cﬁ% g§9 éééﬂ%?@ﬁ???’gg&o‘ﬁﬁ“ﬁ“ﬂnffﬁsg“%a%‘?%’“%ﬁi“ﬂ&ﬁ- nodel
as f ol | owsdiffejent tdrentinios of polypéstidertirs isedad chleulitec@alied Torihe magibee cont rol

nmouse shoul d al so be used); 2). Dbl ood sanples are periodically obtained via

the tail W*%%W‘%B%WW%%%%%@mWﬁ- and 3) the sanples
are anal yzed  of a8efich @ilfheffiat:Carb bR8 hséfil as 1e0uMSfor M Afiffelibn of AGRARIE O
yhor phonucl ear cell's. -:

and. the percent of I'ynphocytes versus, pol
conpar i SOMWWWP&NM mgludingi but nait limiteddo,Golibitolss Inede cat es

if? toxicit .S nt . .~ A. the term.nation of ,each.toxicity study,
further stet%?oe%@%ﬁgfﬁaﬁ%b??mahﬁ?’le@g’bafﬁ?ﬂ “E'%é‘“ém%% (preferably,
i N accor daghieemuioginphi ColiifBr. | CellR a¥a kit Membravies hedxtrabidd, hd Mabtiodadinilp

01/ 44283 PCJ/ USOQ 33829 Associ ation guidelines Report of the Anerican

Vet er i nar ySUREeMpenentsars passed Avar thecolpmnn Melerules biad tothe columipby virtue of

Vet eri nar ynMpdihily 06 polypeitide 212 pdlpeptititSdomplex is recovered from the:coluimn;:
dissociated and the recovered molecule is subjected to‘protein sequencing. Thisamirno: :.
acid sequence is then used to identify the captured molecule or to design degenerate
oligonucieotides for cloning the corresponding gene from an appropriate cDNA library.

Alternatively, compounds may be identified which exhibit similar properties to the

ligand for the ion-x of the invention, but which are smailer and exhibit a longer half time
than the endogenous ligand in 2 human or animal:body. :When an-organic compound is::: -
designed, a molecule according to the invention is used as a “lead” compound. -‘The design
of mimetics to known pharmaceutically active compounds is a well-known approach in the
development of pharmaceuticals based on such “lead” compounds. Mimetic design,
synthesis and testing are generally used to avoid randomly screening a large number of
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Representative animals fromeach treatment group can then be exam nefl fyy 2004
gross necropsy for imredi ate evidence of netastasis, unusual illness or
toxicity. §54s28Pnornmalities in tissue are noted and tissues are exam ned

7Y
hi st ol-ogi cal. l,y...Co nds causi reduction in body wei
conpon e%t s a}g?léc"flﬁssfépgggggtrﬂr Bﬂ?nyagg’ﬁa’@“n‘éfén%ﬁﬁml dam%yiwmgamm smiwdd et
on mj or orBeasiucdaMRAIH sequBicc ERIRA b B BINE LT fhe LGP L LRS ] £
0

preferred the conpound. For the treatnent cancer S G e T Peerer 418 | y

dose of a Hpefub igm nephdmgs.cmreisp@diﬁ@gﬁiﬁeﬁeforb&ﬁﬂ@ﬁigheﬁ;ﬁhaﬁﬂ&boﬂ%ﬁ&@y,
preferably Ittn% 250 ng/day, and nost preferably 1 to 50 ng/day. ugs can
be deliverdd 16%s frequently provided plasma |levels of the active noiety

are sufficient tQompirbabfiHeRbRREhIcncES | els should
reflect the pot en;ﬁ of the dpﬁ’g. Geﬁergl I@&%hégﬁﬁ;?@cgg#g%%gg%%’%%ﬁnd _

the |ower Presénignalithe pvalable databesasahgweda sighifieme hehddlagicwith kign- X MRNA

transcri pt $,HBY | ny fi.ssues, including, but not limted to,
brain, kidney, e %ﬁgdé%aaﬁ? 'i}/lﬁ{ugﬁgil{‘ﬁ%?or§{38ﬂ‘&5hf’9'c°§§$’?§‘,‘e Braiedst a, adrenal
gl and, per iAzkerdingly,oafpitdrenddetinp €4n bHRRA tFBEVRYY a histhli P tertt¥E sttuctirg b2 the
brain, fetal I. veé heart, spleen, liver, Kkidney, lung, nustcle, thyroid
gl and, ut ePERIeins phihe ipyention basedos the avajlable information qfthe treagmembrafie demaia
wher e specigfbiei ndTRPsE :F ) re ideptified.in the
Exanpl es, bel.osv%ﬁgéecguences’ée eggtn%%?%%%nﬁﬁgﬁgeﬁ%ﬁe% &"ﬁgﬁrgPFW@"b‘fm'é‘EQ | D
NO | to Sexigngd. NO 91 SEQ ID NO 49, and SEQ I D NO 51, and fragnents

thereof, wll, detail ed abqve abl e screening ..the endogenous

neur ot r ansmi tteﬁ?ﬁm%%m%ﬁl@ﬁl 5‘8&%‘5? lentjfed by the ssreeningt agoni ze
ion-x and tethotls ApeuBig tWite inPeritiR akelow fablek fldr ez hid AL EREIG hi
ncluding. bt hot TEmted to kvt ard qges%%eggh{@?."e?ﬂ%gg Spifl Which .
nmyxoedeng) Sase& fOMpAosition,0f phmmacammi e0mPpasiing qai bp preparegl therepHfon 'osal ditalense) ;

di seases r t I ' i.at i .heoneost asi s; rheunat Qi d
arthritis; g‘gﬁ’t%ﬁ%&ﬁggd@%%d%&s%@r@w&%8?‘&P°Sd§9{%“= goroppsieg e g
pai n i ncl udicigicrcigrmoleeyles; tvectoss, pplypeptides, antibelisemnd Qobtounds RSy

I ncl udi ng anxi et inetiC | zophrenj a, . mani c. depressli on anxi ety ® gener al iy?g% ,
anxi ety. dF¥8 ; %ég%gﬁﬂéﬁie@ €31 besrrepared fag gy F?‘EEBFE@'QVW&UQEI pol ar,

di sorder, dehiding!But S TRAdEo, SAY HitfaveRBR! Altaed b sHRbdMoud ik nesi as, such

as Huntington's disease or Tourette's Syndrone; ‘attention disorders
i ncl udi ng«AEMRseHlaTpEntrapeitoregh nErenature oflthemattier or otheh ingsedidtns wilhdepend ,

e AR ol SRl A e e B Bl
i nf ecti ons adminisetedy Ekntplés of techiqiés. 4w (ppdtotolsthanae usefubinQhotledf are] Seases
ST AR A oG M T
i rer o A7 Sl Sy Sielniptob) (1ot sl coTEer 3. (2 61
The dosage of these low molecular weight compounds will-depend on the disease

state or condition to be treated and other clinical factors such as weight and condition of

the human or animal and the route of administration of the compound. For treating human

or animals, between approximately 0.5 mg/kg oi: body weight to 500 mg/kg of body

weight of the compound can be administered. Therapy is typically administered:at lower

dosages and is.continued until the desired:therapeutic-outcome is observed. vics: s 2s

- - The present compounds and methods; including nucleic acid molecules, .-
polypeptides, antibodies, compounds identified by the screening methods described herein,
have a variety of pharmaceutical appiications and may be used, for example, to treat or

prevent unregulated cellular growth, such as cancer cell and tumor growth. In a particular
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and hyperproliferative disorders such as psoriasis, prostate hyperpl asia
etc.); hornonal disorders (e.g., nmale/femal e hornonal replacenent, T4 JUN 2004
pol ycysti cW¥#¥/44a88 syndrone, alopecia, etc.); and sexual dy@{ﬂﬂg&;{jﬁ@

anong ot helesy, XBEP [ eful n the treatnen
r espi rator; goﬁﬁﬁeﬁtﬁs suteﬁ'egsfﬂ ae&lﬁ?* lag% r & @gﬁpg ilo’éa F%?“Vegggt? therapye

di sease. Comacdutes,cmae etg Andewsyn, Siveats 1993 ,C1 5%, 8088 B3, vt
Cical a et $y§£%999% J _Pharmacol 126: 478- 484, Addlqujolﬁigﬁ?@o?%é{}amlg

br onchi ol i BioFt B SHePWEW. has been noted t hat actlvatlon of t hr onbi n
receptors may bep S4%n mJ. Ph 277:L.22-129.
Furt her nore, nast e%gélslgéﬁﬁgve a:]ﬁ% ha&% %&821#?\95 'PHP 1%“1?%%@L5’(rors
Girino et amasqrymg ap iGhs niebulal IRRJIRE parbiRT assobiatdactivity M SRaRndl 6fplising
renodel i ng Fﬁ}lft{’%@% s%gfct ures in chronic pulnmonary inflammtion via
stimul ation 0 R WHFEFP&%‘EH“%H’P‘B&%‘P%‘ to gpe of the gbovealisgipseds et

al . (1998) plivpefies in AB@nduk-shBTsient k

271: 21536- gé’:% | n anot her sexaﬂrlr‘}:)n e@kgﬁﬁggsgﬂg%@%gégég%%%L and

expr essi on® e P"i?eml igvertiony thamis & method offtreatinp diseases Repamingal

suggests t t r eat nt of unstabl e angi na due
tog'? he rof g?%fah‘?'dﬁc s an F Ff"{be ??tg of he presep H’é’Fméqn COERPNSE 999)

Gircul ati omtmngﬁﬁﬂgoﬂsﬁmrahmbwwmhﬁnm&l il iRk mt:leﬁf to #Bmt ory
pie

sori asi.s i nf |l ammat ory bowel disease, nulti

di seases, ch as
scl erosi s, a’?L{ﬁ% BFd"aasrs?ﬂ?‘icij functions) ¢ hyroiditis. Due to the tissue
expressi on prof Ek@mpary #iSeases mogﬂidoﬂgaﬁ’n@naw;éﬁrfpéa Erg%g??u‘lj tgfpﬁeﬁﬁmRheum

beneficial for these 'di seases. See rris e
Di s 55: 841inggution include, but are nqtchnitedethbyroNﬂlmﬂb:s (apcthyroanydoss, are al so

critical ¢ 5 con.trl but t t hoagenesi s of _t hese

di seases. %2& Bleaﬁ eﬁgff%’; @I"‘Wg@f" @gﬁ "5%2 TRRRS desease) dispases) -

Hof f man & féﬂnwdato c(ellgﬁﬂ'ércﬂhﬁﬁﬂ) @'H@Mlprﬁe@ﬁa&ﬁ@r&ﬁas, ﬁ?{lyl%ﬁ&eedlscﬁ'h

(1994) Am J Pat ho)] 144: 975 985 Fr ession of 1on-x In bone marrow an
£,

spl een nmay™MeYgYEdisordars -+ Rlireincludingtroigpaiot;istrekestpispehatic and

hemat opoi et al 996 Ex mat ol
24:914- 91?“‘!“(';olB gleard béérreée?;‘%{"&“% ‘B’%ﬁ&%’e us“'éf"i‘ﬁ““%% g‘éﬁlg&nt of
acut e and/ganeralizedraniety Chnoader pammuma@skﬁesﬁuiseﬁich ressien, kér@ked to

expr ess th&gnbl nrdreceﬁtors. -63.14 JUN.2004 \WO 01/ 44283 PCT/ SOO' 33829
Acti vati o of THEGMEPHR: SEED FRsmial fegr 'éoq,ﬁmw&s*wcaﬁmgpmgwchm ng

brai n i nj UTyurend’d Syadroime; attdiioRidisorerPnch@ERPABD QltAﬁla;Dé aH@XeéloegﬁQf@f i ci al

for limting neuroinflanmmation. Scar formation rre ate y asttocytes may
al so be- |.4mréersw= 2 PATkinsom s, Algheimor's; movemng disordses; including Saxiden. et al .

(1998) Eur 6 Rel. 19 €] 69;

G abham & nn| ng %58:&73)} ﬁgzﬁe%?ogﬁﬂ%@%@é use):lbyl-ﬁ % ’ﬁ%’f
metabolic and cardiovascular diseases and.disorders {e.g., type 2 diabetes, obesity,
anorexia, hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies;

atherosclerosis, efc.); proliferative diseases and cancers (e.g., different cancers such as

breast, colon, lung, efc., and hyperproliferative disorders such as psonasis, prostate
hyperplasia, efc.); hormonal disorders (e.g., male/female hormonal replacement, polycystic
ovarian syndrome, alopecia, efc.); and sexual dysfunction, among others.

Compounds that can traverse cell membranes and are resistant to acid hydrolysis
are potentially advantageous as therapeutics as they.can become highly bioavailable after
being administered orally to patients. However, many of these protein inhibitors only
weakly inhibit function. In addition, many inhibit a variety of protein kinases and will
therefore cause multiple side effects as therapeutics for diseases.
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| on-x receptor activation may nedi ate neuronal and astrocyte apoptosis ﬁnﬁ
prevention of neurite outgrowth. Inhibition would be beneficial in Bt WN 2004
chronic angvggifﬁ brain injury. See, e.g., Donovan et al. (1997) J

Neur bsci 17: 28 2& Er eqn et_ al  (1998) J Neurosci 18: BEBASHYpE29
Smi t h- Swi nt osky 2 .Og BGmnipg s dasagrsof compeenls td BOSImiBistéredto Apatidnt 998)

Brain Res 73d msde Rl 996) Semin Thronb, . st ..

22:125- 133.39@{he ot t% gg‘?led é@‘%f?eﬁ’té“ﬁﬁ'%{’.l’ﬁa %ﬂ‘c‘%ﬁ‘ﬁ?dgﬁg“g‘é&hk@g@%lﬁw%

pol ynucl eotSedigbNan@f/7¢,282) diped Aeguso?3,t11996 it Bitérn@bralSatérk piuBHEHti%ﬂrrﬁlrﬁ:Qr 11
nple

herein by . in .t ntirety. As described above and in Exa

bel O:N, t%e ‘g@?ﬁ%@gw%ﬁ?‘gﬁpﬁ Aﬁ@?@it@th %w'hichemje&!pom@ﬁemimﬁy 1, SEQ
I D NO 49, aefeRcas HERS, Snchizh A1 .D NO 50),
i on-2a (nucl ei _c?agr?glfggﬁuendgn SEQ #%%%méﬁ%sa%rﬁﬁﬁ%eﬁ%ﬁ%%ﬁ@wg )
NO 12, SEQatDviN@rpsriat¢ that ish(desuriptions are iapplicablean de: fE6ent Bvhidich anddintR

acid sequeg&qgﬁg {5&@9 14, SEQ ID NO 15), ion-3 (nucleic acid sequence
SEQ I D NG 4, P I'51, ami no acid sequence SEQ ID NG .16, SEQ ID
(The

NO: 17), ion-5 Ve dosdgd de: A 2k i e SEQ
'S N 22, SEQ.I| qu|\|%f 23, ngQ ?j%“ﬁ%?&, s&gafgqﬁ% i g@’&%ﬁggﬁﬁ%%%%ém ID
NO 27, SEQUFfSednbe payculsr gompesition baikg wsed and the sizscand pbesilegicalD:duaitich ofani no

acid seque I | have been,detected .in brain
 ssue. nat ey Perditudedy cHeslye il e e ol S SFub e grabe. e
i dent i fi caestomated initally fromrcslisultiveand agil friodeldN Hor SMARRNIO R dukss cabbd her ef or e

useful for the.identificati of conpounds useful to treat neurol ogical
di seases ahal H’e‘f”é‘?’a@%ﬁaﬁme&gP@gp*ﬂaﬁ%%@snmnammﬁh@mmaﬂm| ude,

but are notakes ffith 8€tokifs the $0LZRRB{eRHindd i ! IVROSE LR (i.e.,
Attention Deficit- Hyperact%ovi ty.cDi sorggéé}%%ﬂgyneteﬁsgéﬁébeﬁﬂ?&ﬁﬂm@i soreﬁ%ef; and
neural di s6&3Hes used je mose accaratelyidetermine tisefobdases Penimanson’ s di sease,

m grai ne, and sekgy . 31.: as |l = epr essi op,..anxi ety, bipol ar
di sease, epil ep?%@é‘%%’%@@#%@%@ﬂ@?‘%&ﬂg ﬁfi?ﬁ???%ﬂ}fb@eg!ﬂn@nd t he
like. 64 1tnidsblaBdfhjor\dEkhb/cdd B3 bPAdidkiNned &382RitMeihe Qefctitn SiedrBgdindey HUMaN

Subj ects Thus in éet_gli{qﬁt her enbodi pent, the invention provides genetic
screeni ng oYL I 2 T- | SUGH MMEASYrAmEnts san b@%c‘g@worf@rcxamnle,

parti cul ar HPE dnafysislad be pRffol Gl £NEI U e ternine
whet her the indi \?iwo?ugl pos]%fefgggéa%&%gﬂ%tg#%&c ar asc#%\rfl S |tga}°odtfﬁég‘\“g t her

i ndi vi dual 'pcetien ofradiolabelsddompdunds dar be Hiéteimined using Hetectionahethodksuch@s X-
devel opi ng | di r~or _disease.of the brajn that .is, suspected of
dove! o "o, B3 Qb B o R B A b oS B e

i nventi on gusays, beshave pebhplhrmheskinktic QharaftbAgtics, d%ﬁtbﬁ'%bﬁﬁiiz_cﬁqyaﬂﬁi‘iﬁ%%.”g a
di sorder affecting the brain in a human subject conprising’the steps of

anal yzi ng TIFSUEY SEHGruESANdaRtesting. 1o this se2ard; compawndsidisplayinggoods
pharmacokinetic. characteristics can be used .as-a model.

Toxicity studies can also-be carried .out by measuring the blood cell composition. -
For example, toxicity studies can be carried out in a suitable animal model as follows: 1)
the compound is administered to mice (an untreated control mouse should also be used); 2)
blood samples are periodically obtained via the tail vein from one mouse in each treatment
group; and 3) the samples are analyzed for red and white blood cell counts, blood cell
composition and the percent of lymphocytes versus.polymorphonuclear. cells;-:A
comparison of results for each-dosing regime with the controls indicates if toxicity.is 1-::1. . .
present.

At the termination of each toxicity study, further studies can be carried out by

sacrificing the animals (preferably, in accordance with the American Veterinary Medical
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fromthe human subject; and determ ning devel opnment potential for the

di sorder in said human subject fromthe analyzing step. Mire part imujugrjm,
t he i nventw@hiAiRyi des a nmet hod of screening a human subj e&t %6‘?50"@% nose a
di sorder affecti ng tg%.br i n orggenet i ¢, predisposition the & , 8ﬁgri si ng
the steps? §fosaiiongy W?Fgﬁ?ﬁ?ﬂ i the Asnegican VatennanrMedichkassocoPatet e m ne a
presence o f 3 | rd ng.the anii i d sequence,

expr essi on?u%ﬁfgﬁ%aﬁ%@%ﬁ*ﬁ/&t%ﬁgvﬁdgﬁgﬁsiﬂ%%&agggﬁnﬁgﬁhat S
expressed Raprepentativaianimalh fosi ench lveatnent gloap aeh meﬁ%&&hﬁxﬁﬁedadg @Bino acid
sequence sgé ectse f.romdt.he gr oug consisting of SEQ ID NOs: 10, 11, 12, 13,
14, 15, 16, °q9PY I mynediaig eVignceryf metastasiy unpsual dinessordoBity.ofress al | el i c
vari ant t Sisfoehlitiensl tivdie agd | | d. ta the ne
encodi ng the ion channel ; &aﬁ%é%%&g%ggn%g?%g e%%?@ggf&gﬁy‘ogompou%

pr edi sposi $3UsmEfateducting ip bedseweightor Elbedommpaientsairelesspieférrad) as miger ei n t he

presence o ' LN he am no acid sequence, expression, or
bi ol ogi cal éoa@? | VP{?IQA‘@& %4 {‘@{cése%#cfﬁ%“ W@f@&cﬁtﬁ%ﬁéﬁﬁ%‘%‘lﬂwd&’ﬁﬁe
i ncreased effeck theflessgeaferrepihe@ohldoundi sorder. In preferred, variations,, the

[ ;conpri si ng am no aci d sequences set

-ion channel is ‘IN%EHI or ion-3 - >
forth in SEQ | FNdI9geatment of rancern thezmpeqtel dailysdose oba hiydropBpbior an al el i c

[ tt " ' gy t [ . h b ,
o b {rkccofital sTHbaRLE S o s0¢ IR pRRASIY 0 236 ihia, BA0 ks | o
wi || be ofprpteratily lita$0 mgrdaye Drugocarn recdelivelted lléss g edtBVsrol iR ADPRIsMAIeREEN

di agnosed 'téh . disorder affecting the-brain or have relatives that have

BBy AHVe MRty 3t YHRGIERE tormaiptajn herapenticroffestiveness.sRlagmalavglst or an

been di agnos

i ncreased shofild refléct BRAtite#9 o2 e df] eRnabiyhat Fﬁi—e ﬁ@teglet{]g %@Pﬁ%ﬁ t'.rt{@tlch‘?%f

exists in the human subject that correlates w a greater 00
devel opi ngthe Rlagma davglsmegessaryttp aghieveeficadyn t han exists for the human

popul ati on as f 0 . rel evant racj.al or ethnic human .

sub- popul at i onaito SRARREA Fﬁe{saflﬂgimya{%?gm% SUgb iR Bg’il?z“\?gﬁ_“?ﬁﬂ“’v\o
01/ 44283 Rirdinl kdfiéys 3613A, sopalbintdstifie, 3smatA0RSHS plad@ite! BréiRl g, ddripheral
det er mi nat,i onqs] at_a %]enet ic predisposition marker is present or Is

t
absent) aro9hie St PPOE TR TRILRA, ONEY steta) brain, fsta} ler, heprtspleoridivent t he

I nventi on.kid mlm e tign alterin
t he sequenc%yg{lﬂg’i%?%gcéi on of at ?g%é#ﬁgﬁfg?ﬁégﬁﬁfag{waﬁoﬁgé&iagﬁpgﬁgﬁ% )

al | el e i n-kipsaies whensispecifi¢ ibn-x mRINA teahsripts ant kprassed aos destfied intlse-of
devel opi n%ﬂﬁ, i er, whereas the absence of such a nutation is
reported as a‘negative determ nation. The "assayi ng" step of the invention

(rjrg%/eir %yglave anySet;&aiittaé ﬁlﬁ?ﬂﬂﬁ‘ﬁh'tﬂb gf)%nsti)ﬁ![i@df?ﬁr@nﬂﬁﬁitﬁ S@‘q FJ_ NE):Q; :
tocnn quesd B N 36 aagiSEQ 5 MRS camdratments therond i detisd abows, SudSSCP)
LB A e L
denat ur i n@ntpgauhze rem-x)ad: for compominsiwith potential utility in treating disorders including, .
but not limited to, thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal failure;
inflammatory conditions (e.g., Crohn’s disease); diseases related to cell differentiation and
homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS
disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders,. -
including anxiety;:schizophrenia; manic depression, anxiety, generalized.anxiety disorder,
post-traumatic-stress disorder; depression, bipolar disorder, delirium, dementia, severe
mental retardation; dyskinesias, such as Huntington’s disease or Tourette’s Syndrome;
attention disorders including ADD and ADHD, and degenerative disorders such as

Parkinson’s, Alzheimer’s; movement disorders, including ataxias, supranuciear palsy,
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anal ysis [Fischer et al., Proc. Natl. Acad Sci. USA, 80: 1579-1583 gﬁgﬁﬁ)
and Riesner et al., Electrophoresis, 10: 377-389 (1989)]; DNA sequénc gZﬂﬂfv

RNase cl eaypgg;kisrs et al., Science, 230: 1242-1246 (1985)]. cheni cal
cl eavage of g{g;l tch techni quesin&Ro_wl ey et al., Genonics, Q)ér@?ﬂé%%

(1995); and® geuons, sugh as gk infecaionsigauseds by HIN- 1 @oHIN-237@tabplioag] 1;
restricti oncdid¢g : ' .Sis: single nucl.eqtide primer
ext ensi on anal lesﬁ%ﬁﬁﬁkgﬁélgﬁgﬂq%%? a 1_af,)e§9s:, oéﬁf%y{%ﬁ’r?"i ?teéﬁﬂn
Past i nen ethygertensias thrombBsis, mydtardiflGnfatetion] &8diohi o’éh&&@ﬁdtﬁ&%&:l@:%%iﬁ%&c.)-
[ Pease et al ... Prtoc. .Nad. A&ad Sci . USA, 91:5022y- 5026 (1994{]; ’
M crochip a: }lffﬁ Lve dixeases pnd eancers (e g ifferent cappers surdyas breast, solomg lynzoere)
and Chee etanmdhy: SlifeRaveisoRNe Sials: i haj n. tipn
[Whitel ey et aly.p#lrJ. lSe Pat er?? Ngégﬁégg 065?’. &P%gé’ k%g?@}agfal’ ?/’f"gséﬁa 0enrapand.
Hawki ns, ~ Nediseréemi(eg e a1irsieatple hargonalreplocdm@ngalyeyatic owdrianhsgnémnagoi ng
docunent s : by i rated by reference in their entirety. _ :.. ,
oo azn%cl?lsabg{cﬁ’ %“r#ﬁ%ﬁ%’?‘@?fra“@‘a“%}%ﬁ‘&Pﬁﬁﬁ}“ﬁ- nvol ving screening ion-1 o

i on-3 sequences, Forfeaampleaionkemay be useaRi A tr8ittienCORiriBesty allmeRRS U RE
procedure se consisting of. (a) determning a

| ected fr m%\lihe group L ) s
nucl eot i de SHuRRAhere} cells are yaplicatrd bythe dissrsea Cantraetiongpf@irwayrsmoagh museie 3
al l el e of tjheAUEa W=Teien r \ | di zad i say,t.0
deterni ne whet her nucl elo?%alg"l rag‘?n‘{lﬁfeﬁﬂrgrﬁg su J‘J'ecgi f%éaés'}y;"‘%ﬁcgé%‘ﬁlpﬁzg]y’
sequence ilddnenchulitis obbterasisf it baschreen hivteththatactivativhrof threinbieREEPIORIHAEES;

ut b o acif e, REark A ) At ) Hhiuo PR IEY o cedhemmormenastiontnens 1 o

or di ff er eniisd beeHsHion &F haVRIthrohfbirSFeRBErsS TIHRD A (1 159439} 3972
restriction endonucl ease di gestion tg&drgt erm ne V\/rgest,g;\ﬁg? %Mgﬁ?éﬁgg%@& 14

JUN 2004 \eroamayassbeoeidsonasisliog of eirway strtammes iscHypmic pulmsnary

nucl eoti de; e ' t |fferepnt fromone or nore reference
cequences. TaHafish b 3Bufionsh oBforiie: picp e s REs B ko iprber o
sequenci ng abf(1898) Bibcheme ) 333:121-02T;cTrejone ah T9F) UiBi6] Clanienre18iwpesd;, using
any avail abl e seiguen I ng technique. [ See; _e.q.. Sanger et al., Proc. Nat!,
Acad Soi . (USA) 1B prothergample; ynegaasod Teleasé AR 51400 anhexmressiamrpliCA0BY Fod) :
M rzabekov ceild BtdsGetivakidn Q%k@;& ' L&l ) ;
Drmanac et al ., Naturag%giogtzg%ﬁ]r?gf%g ,m%ézﬁ 4- 55 Ei‘gﬁé‘éﬁwﬁ‘%&hﬁwﬁ? No.

5, 202, 23%; tmatmey ofnesableoguzing duraorbEwl¢ 00D 3411y amljnfanmatony See Aukrust ef

hybri di zat i : h , Science, 258: 1787-1791 (1992)
(sequenci nfbh9%$:&&§£%ﬁ@9§’?%?mug| as et al., Biotechniques, 14:

824-828 (1993) (Afurther exaraple ixcthe gestineRCHT infasuitsry diseasts, sSH6R RS pSiriadis; .
Bi ot echni ques 16: éﬁg Zzslali( 1994) ; _lgax mand G | bert, Meth. Enzynol ., 65:
499- 560 (19%‘%’“’6‘85? T BT At fSCegendrRgptoidarthritiscand Sy Eridigish Buei n
by  ref er eq thel tishCexpdsibn ipPofife ¥f fIH-R ihhiBRioH OF thrBh bR rewtﬁoﬁ?ﬁi){]ge bétdngiaP e
genonm ¢ DNA sequence, or portions thereof, or sequencirng of the entire
seven t ran§ﬂlbﬁh§$€e@11$as@ceﬁgcmg., Morris et al. (1996) Ann Rheum Dis 55:841-843. In addition

to T cells, NK cells and monocytes are also critical cell types which contribute to the

pathogenesis of these diseases. See, e.g., Naldini & Carney (1996) Cell Immunol 172:35-

42; Hoffman & Cooper (1995) Blood Cells Mol Dis 21:156-167; Colotta et al. (1994) Am

J Pathol 144:975-985.

Expression of ion-x in bone marrow and spleen may suggest that it may play a role
in the proliferation of hematopoietic progenitor cells. See DiCuccio et al. (1996) Exp
Hematol 24:914-918.

As another example, ion-x may be useful in the treatment of acute an&/or traumatic

brain injury. Astrocytes have been demonstrated to express thrombin receptors.
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codi ng sequence or portions thereof. In some circunstances, the analysis
may involve a determ nation of whether an individual possesses a 14 JUN 2004
particul arwaldigk2sz variant, in which case sequencing of onﬂ,é(yﬁs(ﬁl%g;g

a

portion of ApgehRinGfWrothbisn m.ne the sequence of ~a
particul ar_codon charact é?f??ﬁg%%&g?ﬁé’g{vgd%ﬁ%{mm y‘ﬁg’“é{?# pra ey, Thi s
appr oach i Therefope,oplubaion, of redeprt acVi g mWBR baRSRM ﬁglmﬁqgterm ne whet her
one famly ne(rétl?lﬁr' i nherited the sanme allelic variant that has been

pr evi ous| YPERAPLANEALSR Sty fogmaionanediated by asmenybmsmayoalso bolimitgdber al | vy,

whet h ﬂﬁm;g' ' | ] el Lapt t.h

prgvi glrjs?y char ac?ltra?iﬁ?%g% 2 gd}%:'g%%f%?ggld\?ﬁtehg]at/%hfg}" %ﬁgﬁpﬁgisﬁg\%gﬁa’"é

heri t abl e Ubbkiessnt (1997) Glia2bB6RB6S] Ghbliarnge CankinghSn PEdisi e NeuidiRedSsayi Ng
e

step corrpr&sg@_gﬁform' ng a hybridization assay to determ ne whet her
nucl ei c aci d”1Trom'the human subject has a nucl eotide sequence identical to

or different frI@ﬁlrg{biegiﬁbr @fﬁtiéﬁﬁﬁ?%&&%@ﬁ%ﬁﬁﬁ%ﬁd c?ngaop&lﬁiot%ﬁéﬁg

enbodi ment, the hy | zation involves a determ nation € nucl ei c
aci d der iRFEYFIfiPB 9f nerits witgrowthj Iebibititnl wouly be beliefizialin bothrbronic £/ Rute

ol i gonucl g4 dg: [ e oljgo ept.i des .hav cleoti de sequences

t hat correspon Idgﬁﬁg.$|%$$g%e%r@$§b 'g]%leu?%qiqéﬁ-lggég%ng&ﬂkﬂ@é t aught
herein, or(1998)UJ Nawross PB6882-$891 ;i Saith-BwiNG &8B! er of. 119979 NeB-SIRICEY: 18902

hybri di zat -éﬂﬂdi tion )Zée,sel ected to differentiate between per% ect
sequence i ﬁt%{r@@s Bin Ree97%331-33% Suidanet & €/996) SemiroTeronatd nor e
bases. Sugqfemdi¥bpigdiszali on experinments thereby can provide single

nucl eoti de pol ynor phi sm sequence -67 14 JUN 204 WD 01/ 44283 PCT/ USOQ' 33829

i nformat i on abdthe attached S¢quiencedCisting commihdighe mnc@mm%olmlwﬁew&cpf
know ng th% seﬁéen of the ol i.gonucl eotides used _in the experinments.
Several ofPOfYpEP i g’é’cﬁmq ?’We‘ %&%ﬂtpﬁbwmebmfwysmsemmg n one
performs a polAsd&tapsd %v@aﬁﬂﬁiE%nﬂEﬁ@&lo%v,%%%&@s énddd qg%il(ﬁﬁgr% g :

el ectrophoresis gel (or _in a scggl I'l'ary el ectrophdresi's sy
denat ur i ngeisisequgncy IP N 1 cBFQIIDI N9, milogicid seguerte $BQ IR ¥NG:10,8EQe

h bj i ' ; | ect ' dj. tt

o1 oaded Tt By TS EI N s itEta (odeld R RREhe? ST TN 2P aPence 1 on
h | - seqedce§EQHUNO: I ¢k RNeead 4 | J

go?tningn 01ts a szggence S e f?%l%}ﬁe d:]%bogﬁai‘:konsi s%%ggﬁdgﬁ&gglh%bﬁborl :

to SEQ | DAY éé@ﬁ%@@gbegﬁd“ SEQ E_lb%ﬁb! Baiopot (welei goachsequens REQ or

ot er once ecuoncatay Mo Lallls bBl Seete SEQTD WOR & SERINGL £ igfrE '

ref erence sequence(s) are subjecte r chémc¢a
t r eat ment §PUGIRIC aridsequence SEEHE! N6 amide rcid seqliencoSEQUDANOMRR2, SEQ ID - ..

o o B s o, 3g8 SRR o Wbt SRS YOAESS 12,

Prot ocol s NOr28)hland.idme? (iicidio gold sedience SEQIDIMOD, Winityacid SQfience SEQ 1D

(1987- 199%)(5:3 ?,%(3%8%5) ggve%éeh dgtecgtseii)iﬁ brl\;bel t?gsl:lle ?Jdicaﬁng that these ion~x1::::
proteins are neuroreceptors. The identification of modulators such as agonists and
antagonists is therefore useful for the identification of compounds useful to treat
neurological diseases and disorders. Such neurological diseases and disorders, inciude,
but are not limited to, schizophrenia, affective disorders, ADHD/ADD (i.e., Attention
Deficit-Hyperactivity Disorder/Attention Deficit Disorder); and neural disorders-such as
Alzheimer’s disease, Parkinson’s disease, migraine, and senile dementia as-well-as: - ..,
depression, anxiety, bipolar disease, epilepsy, neuritis, neurasthenia, neuropathy:.neuroses,
and the like.




Cl oni ng, A Laboratory Manual, Cold Spring Harbor, New York: Cold Spri Qﬁl
Har bor Laboratory Press (1989), both incorporated herein by refereﬂé Mﬂﬂ&

their enti kadypdazgh the context of assaying, the term "nucl gj ' a
human subj de nucleic acid obtai negbﬁﬂr%gdc"ﬁggfrom

S et ended to inclu
t he human suej_thé)&i °{§F§?‘P"t§xﬂ“8}aﬂ%&le%t ai ned from a biol ogical sanple such
as a bl ood, tiSSTus iffyePidtRer ibbditent, i Hwa?ﬁmJ rﬁr%abideﬁg&eﬁl;%&e&ﬂﬁ%e' ¢ acid
ro

derived fromnucleic acid obtained directly he nan subject. By way
of non- | i miRrpersuessthesieatail analyizingreopemsop’ ogeadimees irepdrtitulfotheis aHeles fig iGrDNA

that is coppl r -RNA derjved from a biological sanple froma human
subj ect , an%éj?gg%ﬁ?{?‘%e&l% “DRA® WW]EE‘?M“?W PPIsEIsEYR 8N anpl e
obt ai ned f roheragteristiefoundib ot indAIuBHR: &6 chNEabraPlRNERLd Qﬁhyﬂgia? Ask

u

retains rel evant nucl eotide sequence information of the human subject’s
own DNAI RNAST Seyeloping agnemalidisardsrior disqasernd thshriain thatgis suspected of having aci d of

a human suhbj f.t nt- tnventijon. |In the context
of assayi ngi,cﬁté‘“{ ée}{mr# &%ﬁfgq}ﬁ%ﬁ?ﬁtﬁnu%gse p%b%gﬁ?%%ht,he HEIEBEPR RrOVIGEY A ghetho
subst i t ut i dor ddtermiingra pmemiahforldevtlopiag aidisordwe atffectingthe ®fdn SLAHOREES subfecd -

as conpared to . the, ion channel - encodi sequences set forth of SEQ I
NOS: 1- 0, SEGMPESHE e Stops of analignein epdids Seqiianesaféne 96 Py 1By Ahame] Seees
occur in i Fdwae HM@b;d&&rag&ae@ﬁhﬁﬁa%&WmPHem %cﬁ&‘ﬁidl HGNhe Eiesra'me?inv

sequencing, restriction fragnent |ength pol ynmorphism or ot t echni ques.
The vari oudmmepisubjegt s the anplyzing/sted herein pernit determination of -68

14 JUN 2004 WO z 00/ 33829 et her ,a tatian dul at es

activity of t he%{éﬁ%j\?/aﬁ?ﬁ)r cep %chqwntpﬁ%%g?se%’@ﬁ@gdg’? Sﬁﬁ?@ﬂ%gﬁ?‘“@fm 9‘3?]?‘6&%

t est subst diupdse 4 disérdet hffetihg@RBEin @ HenetidFred By dPRe RIS b&ﬁ?rrxlsl'iﬁé fheds of
e

screening a perts:_on' S genotype with respect to ion channels of
i nvent i on, SKREOEC® afsayingquisisicacihbola hyaan suljech taidetepmise 8 presencgioat@hse or

wi th predi $pasict bPR nduRdtidd aaéagsﬂfef&smssaﬁtk &Qa.f&ﬁle&ﬁ%,-m%%l -%aami‘?y the
i nvention provides a nethod of screening for an’ioh-1 or |on-g’g1rren a
di sorder gefietlgaa oneien thannel thattis expressedimpthe braim wieseia thpionahanreh)

provi di ng biological. s | e conpri Si nucl eic acid fro i ent,
t he nucl ei %051 e s%r‘?c%f’ ﬁ%‘ﬂf@ﬁgg‘g“%ﬁcgﬂP@s‘ﬁ%ﬁ{ﬁ“H&Fﬂ% &Jéﬁfiﬁﬂégxénn 1
or ion-3 altiglyg3, (4)15206) vZ 2203 be, 2506 E17% 2803 1 30 Oind 1L or B EFRGAriRh 2
mut ati on or_ nuta determ ning an ion-1 or i on- 3 genotype fromthe

anal yzi ng’ $eesgpt, Fﬂ'lfﬂcj)‘r‘]’ts‘ﬁ)’gc:‘iiF puslsiciapid qomespands émthe gohe engeding the ien hasselj on- 1
B b L G L M
that cont aimmtafimo wherddhthegiresehes ¢fiamntatiob pbering the amirnadiy séqugness expression,
R Y R M e M
?g Ind 1( g-r gi- g;i_il%wpiglg %rdm dnpRdferr@vAREBLS, $hé Bn harRf &l iofNCorGeslaN :of t he
comprising amino acid sequences set forth in SEQ ID NO:49 for ion-1 and SEQ ID NO:51
for ion-3, or an allelic vaniant thereof.

By “human subject” is meant any human being, human embryo, or human fetus. It
will be apparent that methods of the present invention will be of partic;ular interest to
individuals that have themselves been diagnosed with a disorder affecting the brain or

| have relatives that have been diagnosed with-a disorder affecting the brain: <+ . &

By “screening for an increased risk” is meant determination. of whether-a:genetic
variation exists in the human subject that correlates with a greater likelihood of developing
a disorder affecting the brain than exists for the human population as a whole, or for a

relevant racial or ethnic human sub-population to which the individual belongs. Both
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Al t hough nore time consum ng and expensi ve than nethods involving nucleic
acid analysis, the invention also may be practiced by assaying prot gthUJN 2004

a human sujoemii44bgdy determ ne the presence or absence of a%ﬁp@gﬁ‘fﬁ%d
sequence vgégiﬁgé%“kgiﬁggd&h%?ﬁg gr otgi n fromthe human subj . ch
protei n analyses may e perrornad nsdi g, detgpningtions that aigspeticpredispositiin
protei n vi matteriis prberfior & ubYER} e inRhAd ' ' e .resultant

) we mmidars a1 gfNE PRI RASE, ,

pepti des; Oé by Western anal yses using an anti I'Ng" s

parti cul ar *bhednyention;, mprefested:ambadiments, ahepresenth of A motnion Mteflhg ehedr OVi des

materials § |, f rform ng nmethods of the invention., For

exanpl e, tfﬁg‘%%)??;@nﬁf‘%%gﬂf} ?%tnlg ' 83? 5)5'5985 P8¢ %Elcgﬂﬂe[;@?l%%’é#apu@slcmmbes

i n the nanig canzlaye with s diuséaged sisklodavieldptheaROUBordep WAL

ol i gonucl eot %de Erobes conprise 6, 7, 8@9,_@?‘0, {irl 12, P%é:’iﬂeﬁt%ﬂﬁ%’ofm, 17,

18, 19, 20727 MIBNOB IS reportedas a pegativodeterpgnation, 30, 31, 32, 33, 34, 35,

36, 37, 38, 39, TAP“adkdvi 4 A7, 48 49, .or 50 cl eoti des
dyin thgp Jf thé‘llnveﬂfi?n ﬁn@y m&o’lvtrel vly 68%{5*% ﬁyﬂh?gre

that have a sequence t’ha Identical,” or-exac S a
portion ofanalyzimgmudlein aciddo detenying éts sharaeteristics sngRHinguehét HrRitedld eIl

variant t f ar _th i s identical or exactly conplenentary except for
one nucl eo |°S“§l %ﬁ%’gfl?ﬁsﬁpgﬁﬁ% sipgle; enfprmaatiop pebimerahism analysis (SSCP)

ol i gonucl gQiritdesal)Prec NaHeANRD 58:. WAL 86037685190 ; hOEroafRlet hdlyns2 004 WO

i

' 9
01/ 44283 PCI/.US00/ 33829 - foregoi ng manner to a ﬁgrrdagﬁl’l on cﬁglﬁﬁ‘eﬁnagﬁ’&i ng
sequence t k effids Eleromigsal 2: ROBR06 (L2, dendrerimggradignsgelielebr6shdiedis f O t h

orob “of CHEVRIERCHe ook e Mk toadustotode i 1578 T3 {umudhsald Miesmener 1 he

ol i gonuc! et m@apmmﬁssmzabmm,(mgg];,Dmtsh?]&neagi‘mc@&% &Fmg@}w;or e,
[ the probe is cova%e tfy attached

or fluorophore, | e ngt.her variation

to a soli (Fﬁ)' 5065874 .33f53t7é%g’ezﬁgr(&?§%)l: chemicaleleavage pf mismatcbetethrigkesd Rosvley
supra.] lesaLr . SJPoesl ' ' | p i des, kits, c I.8j20
Ceagent s Lpay af ks SR S52 100k Rl REBGlY HENRH. dRRs Res orf o BT
exanpl e, (h®Dhveswirton fragwentdength polymotyphiss analpsis;Bingde Miclevids phinrst to

di agnose | di sqr r _a geneti redl Sposi ti t heref or,

conpri si n%@%{ogsaggf ?%J?@%%f,%nr}&q ﬁﬂbld}é(sj*f‘?”c?é“&g j andPagtinenyefeals or

i dent i f yi GiprpoieyRay, (6661614 (1997515 BhuclédBe hssas [Peker kDTPORAREE 4 QENS,; t he
ol i gonucl W % ] I.si ng 6-50 nucl eotides that have a sequence that is

i dent i cal oY% 2@35?@236@4&9%%%%wmwmnmm« on-1 or ion-3
gene sequ@pse b7 44 i . ' e e C .one.seguence
differ ence,s_ef'g{cotlfbe f’ ?ot?t%%lggrg%%g&@éwhgﬁ‘gf:ﬂﬁgrﬁaméﬁré’ugﬁéégaaﬁﬁ&‘ﬁ“‘g’on a
nucl eot i dehajgireadtion [Whiteleyce# abs Ude PatehisiNo13)5210065) A (Ske gebidraly, SubiaferRaakaged

with the ' v otige containipg.i rat | I dent i fying. pol ynorphisns
identifiagaé‘q‘v?#f aire ?fsﬁw?mﬁ@%?rﬁépgm Al of thesforegoing destumstsare o
geneti ¢ phetbyinsirpérardbyceRicdice iftheiFRhfeyy | Nf or mati.on-.containing media

include printed,; paper package inserts or ‘packaging |abels; and nagnetic
and optical st gl?lggé 0,008 pEefenieed embadiment involving screening ion-1 orion-3 sequences,

for example, the assaying step comprises at least one procedure selected from the group
consisting of: (a) determining a nucleotide sequence of at least one codon of at least one
ion-1 or ion-3 allele of the human subject; (b) performing a hybridization assay to

determine whether nucleic acid from the human subject has a nucleotide sequence

identical to or different from onec or'more reference sequences; (c) performinga .« ;. - -
polynucleotide migration assay to determine whether nucieic acid from the human subject
has a nucleotide sequence identical to or different from one or more reference sequences;

and (d) performing a restriction endonuclease digestion to determine whether nucleic acid
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readabl e by conputers or machi nes used by practitioners who perforﬂrg’ﬁpgw o
screening and counseling services. The practitioner uses the info b
provi ded i Ryphhgimdia to correlate the results of the anal ysi ' he

ol igonucleotide wth a diagnosis. In a preferred variation, )"?—hZUS%’SM

ol i gonucl eofrprethe Suman sphiect hana au¢leotidersequrace alehoidh went diffekat fromeste @n

provi des nethods-of jdentifying those allelic variants of ion channels of
t he inyenti%lrol%t egﬁre%éggrg%llwgféswth mental disorders. For exanple, the

| nvent] on provi dhka el freskref] chbetinichy RS ih O MyERROGRueALibE b fudlAEl-AR!
that correlates with a nental disorder, conprising steps of:~(a) providing
a bi ol ogi calo desgrpire nuckiobide seqngneriberept vaiog any pvailablelvequencpmt teemtiqutl {§egsed

with a nment ' S f icent., s ngfi.c jtors, or
progeny; - (%é"" ghhﬁa%g?éllg Jr?'ﬁ"é" ﬁn%g]fqg%gesefg?ysgoﬁ-"t ﬁ‘gﬁ%'%iéés(éﬂi@qageaxmﬂé?i on or
nut ati ons itarminatiemstettiodly Mirasbekbv,IZIBVECY, eX07RIBAY994)(sbdiRnbingiby, Wherein
the ion channel.. conprises an amino acid sequence selected fromthe group
consi sti ng IPHEEBUPR: REmena ¢ Abedarpy Alarechnolagr I0SHEs 1998); BSoPRInRkIo2S,

SE | D NO DL, E ; . GV ad i ant
t hgr eof , an%_j@v\%grigiah@- 70 ?L%%?Jﬂ%gg?ﬂm?%ﬂg%l@wgg@%ﬁ%l the
nucl ei c acilgielaszhwal esals Sqigner: @580k 18317 (1993) (sequdneingebyeprimergesiking®ncodi ng
the i ; i Ni t f th ti t f the i
channel f  JTICUgIas ef 7, et hgottsoe: Sad AR R b Pl cinemtipGH erogiswin
that corr elsadeskatetenal, "BionRAkighes 1b: 298-081 (o0 NIRGRPSIEEG Tbart, Merhl ERymbe.

i n

expedite this grocess it may be desirable to performlinkage studles
the patient®: (2 P6BELYT B shemieal termamation sequencing); 2H dncarporateti hereirs byra

markers wt | S : | chocal.ization data praquided
herei n facil'|@t|‘e§j %rt&gg ?hd%%\rﬁj)ﬁsl Iﬁgp grh&itp%@?@%‘?P%’k‘egﬁ{gﬁﬁ%?'x\ﬁef'ﬁgipc’csﬁf omal
mar ker . Theefeeregoinpriimtsitberectaor Sequesiipsfhe eitire sovehatanb@cinbainehadpers of

t he inventiog. to a nunber of disorders haying hereditary conponents that
are causat iVE"HSeANCe Op PRI elsi9me qigpumsEnesss e dplysisgnaydaypiyed, i n
one pref er rReeritadtdhiofWhettRe ah Hdivig | L1 ' L0
acid sequence set tforth ien SEQ Iglgﬁ%ﬁﬁg%&g%ﬁ%{?g&]ﬁi#%%ﬂ? ergo CRI SO
cont enpl at egquenciraf oply 1 srmall powieniod nudeie apid|-y enmigh de detesinh she segnpndesd t he
allelic vary . SE ' IR h. net hads. .pol ypenti des
encoded by at;gagﬁc@,uﬁbeq%pg g;ﬁ/aa{?‘lqgﬁ‘%hé g’?&é}%‘é 2&?%’5 a'd F‘%S’ﬁﬂ@ Inglgg F@ggﬁ'ﬂls

plji gop;apt ijdpgfopzi;tnafﬂr&_xhﬂnpreewhei hﬁ?yirgpdwﬂymﬁhewﬂbﬂ:&ﬁwlf&nﬁlb&ﬁc%i%fel Ibeﬁn .
i dentified. Suc terials.are . useful ininvitro cell- free and cell-base
assays for TRREHES gf%i'-*ﬁﬁ'e Pbs\'eﬁm?abgiﬁ&asm PIFSIONSI shpraeteriged for @pethenfamiby

the di sordehémberQbr, M Prierally) Whédet RPLrSord Eeridﬁﬁ%hﬂi&%}n' affeli¥ vﬁéﬁﬁﬁ?ﬂé bas

bi ndi ng assays, and assays to screen for activity nodul ators descri
her ei n. | n bsee ppvagushyr charastasized aadheorrelatedwith aanentd disorderibdeinga hemtabié ed and
i sol ated pq] otide conprising a nucleotide sequence encoding an ion
channel allel'rc variant identified accordihg to the methods = =~ * "%

In another highly preferred embodiment; the assaying step comprises performing a

hybridization assay to determine whether nucleic acid from the human subject has a
nucleotide sequence identical to or different from one or more reference sequences. Ina
preferred embodiment, the hybridization involves a determination of whether nucleic acid
derived from the human subject will hybridize with one or more oligonucleotides, wherein
the oligonucleotides have nucleotide sequences that correspond identically to a-pottion of
the ion-x gene sequence tanght herein, or that correspond identically except for one -
mismatch. The hybridization conditions are selected to differentiate between perfect
sequence complementarity and imperfect matches differing by one or more bases. Such

hybridization experiments thereby can provide single nucleotide polymorphism sequence
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descri bed above; and an ol igonucl eotide that conprises the sequences’l}tﬂw
differentiate the allelic variant fromthe ion-1 or ion-3 sequences s 2004

forth in SEQdiR4M3S : 49 and 51. The invention also provi de??f‘m%&%s@és
conpri si ng; I de: (preterapl n_expression vector), and a
host cel | tléﬂéﬁg@%ib&ﬁ%@%ﬁw g%’s %&f%ﬂ"\%ﬁ? ﬁ“‘?’ﬁ’és';}gF%%Y’é@FPﬁEnwnsébQ or. The
i nventi on atgenprsefithesliguhutikoliddsafedpl the bkpeinidial s expressing the
allelic variant jon channel polypeptide; purified cell nenbranes from such
cel I's; purifi ed ¥t pheddhe trehnignes ouslimedaboie ipeite aemalysis whdrbindyie thdeforms

allelic vagi.atd ] . AC]. ence. ln.,one particular enbodinent, the

i nvention Bﬁwﬁgg@%ﬁﬁﬁﬁl%gﬁf fﬁj’cqne%rt’?lﬁﬁcr%l@%ﬁsq éFﬂ@OP&‘OW@I'%{Q"dE a
sequence esgpilanyglatiopheresis syiten)) vhleraieRatiBig bPAén-denaMid RELA- s N Nb QL @l
di sorder, erein 1§_a| dthg | ynucl eoti de hybridi zes to the conplenent o EQ

ID NO 49 uRt&deiyed Tom, RyRigstas subidcind te @sbiclectonpborgsis) usually iadjazedtiton
f 16 h { ] L di | . IS 50% f 1 de,
56 5D, 1 oAl i) dhe PN SRR KO B S e A58 20
sul f at e anéngadjngusquéntgs Bavingre sodiog s@fentanidemticabto AD6F 4 ﬁor?iowaﬁ g s§cﬁie¥l¥:dé on

| Si S d | % SDS; Lnt I ti de encodes a
Cont 1 am netietediram e Rbp consttiig b I Nl se SEBIRNES, $504D e, ahe
resi due. Asgmwmsy(@wca%cﬁif%ﬂch@ownlﬂ%li}}rﬁoébﬁ{/shﬁg'min%cﬁiéﬁmg% f or

i denti fyi nalea nmodul ator of ion-x biological "activit rising 4 eps
of . (a) cofedwmangubjeeiand the seferenes sequerive(sh htestubjectedito aimhilarchemicapoesence

and in the D ' duyl at o onpotlnd,; suring ion-x
bi ol ogi cal ~activi %‘79 hﬁLﬁéeﬁdaét}elH/?legﬁ%Lﬂfﬁe)se{ %ﬁ%?#ﬂ@%&g%gg&e\/e nodul at or
conpound i polyneslemidesiadil slased differeiiul eag@ton patemPirdRTh&Adondsh identival | N

t he presence versu absengﬁbof th? utative nodul ator. Additional features

of the i nvETRUFRASWIGC BsReTaly Avswbel et ¢fn{edsd Grarens\liratecalsdnMadecuiarRiatmves 1,
2, 11, andNe@ YérRNIold Whled L . i T ele) | es
are prophetic. Addi ?i onal ;%Eteﬂ%elgé’g]n%%gﬁg ’t#@n%ﬁ%éﬁﬁ\k/%ﬁﬁi %@%EP‘F be
appar ent t &lanings & LaberstoodManualh€olrSpring darbére Newt Yorkt yCalll Sprihg Harbor

applicatio ' ' ailed d ription and. all. such features are
i nt ended aisja%dsl'%gbt segﬂl?ﬁé’ gﬁ@éﬂquagﬁﬁ‘ﬁ’éﬁ? b%,réfF'é’QF"uF’e °’6Fn"t“l?9"f i nventi on
described her el In thepoktext of-assuyitig) €k terith Omattié héi@edh hamaadubReeSs ifidided! SO
are intended as aspects, of the invention, irrespective of Wwhether the

combi nat i off 1Bflugeapdleis acidobtained dirsctly frop the humsnsubissiiec AANAOTRNACt or
enbodi ment githinkd §of ' IV b T i hch are .
descri bed %er ei nﬁggﬂé?:a%diggéa# s#éatg Re | nvaeﬂ%nmsé‘#gﬁ gge\slul %@é‘ﬂgggmpgeerch;
vari at i onsansfalschancleis acid iderivédifrtainmycleicicidibbtained divectly framethe hizmae siibject.

descri bed ' S,Ccr.l.tica re i ntended as aspects_.of the invention.
Tabi e 2 cont St pfi Bl Rt welURbR RoRadbi e of aeaoR FDVA SRS of
the i nventomplememasadiRNA@etifedhEmIY Hologihl SRiple BOR #huhd siad! 41 fopi d
sequences. " >§_|fy i ndi cates an unknown anmino acid or a gap (absénce of am no
aci d(s)). amplifying DNA or RNA derived from a biological sample obtained from a human
subject. Any such derived polynucleotide which retains relevant nucleotide sequence
information of the human subject’s own DNA/RNA is intended to fall within the definition
of “nucleic acid of a human subject” for the purposes of the present invention.
In the context of assaying,_thc term f‘mutation" includes addition, deletion, and/or
substitution of one or more nucleotides in the ion-x gene sequence {e.g., as compared to
the ion channel-encoding sequences set forth of SEQ ID NOS:1-9, SEQ ID NO:49, and
SEQ ID NO:51) and other polymorphisms that occur in introns (where introns exist) and
that are identifiable via sequencing, restriction fragment length polymorphism, or other

techniques. The various activity examples provided herein permit determination of
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TABLE 2 The fol | owing DNA sequence lonl <SEQ ID NO. 1 and SEQ I D NO 49>

were identified in H sapiens: <SEQID NO. , 1> - . - . .. 14 JUN 2004
AGGFATGGGAW GGGGCTGA\TGGCATGCAGGAGCAAGGACCCGACTTTTGGA TAGGAGA
CTATTCAGGT %! CTACA%@%GGACT(XBGTTAAAAATGAG(X)GGTTGACA Bac
TGACTGAGA

ACCT GCCT AGRG AR 6aNeAGIATAESACGGT GAT GAT GGAGGAGGCCAT GAAGAGCAGGT AGAGGOGGA

AGAGCAGGGCGT CCATCGCGT GACT GAACT GCACCCACAGCT CCACCGAGT GCTGCTTCTGGGCCTCGTGT

TCCCGCTGGGCCCT TGNEARRG REAGUDSTT (5 GAGETI G F¥00Tdes Briksas e ETGESAT:
CAGCCATGGGCTGCAAATG%%%

TGATACCTCT TCACACCT GAGACT
AGGGAGGGA %&%ﬂé&\%&& gg& ;
14CCGGGCAJ o Z%Nmmaeee%gﬁeg@ grigA "T"’T(?&&?%M&EFEW@&&%C%
A

CCTTGGCCGGRARnaircths Ad BNOEENEE- KSHQnt Dinbilaft 9>

TGTCTGOCATA @F@@%%A&T%@& A BB oR G urioarc

A AT A AT AT CTACTAATCAAG T S AT IR U GtACS

TGGACAGTATES! BB eatrent Adomr beConTidiinCoNaRNEIGOACAGTIERGCIATOADE

R T R P T R I

GGGGAGGCAAGTATAING SPpCad (AT ereal g hEpasace HAGRnaiInGRGAIGIGIAT GIIGATA

AACCTTCT% TTCTGGTTGCCATCGAE%!%GCTTCTACCTGCCAGTGAAAAGTGG
GAATCGTGT epivalAampiRGs AGC

D

TCCCCACCAGEAGEARKIE CoRA g vt 4T TR Gl
GCTGGAGACCAT TCATCACCCA(% GCACGTGGCCAM %&%ﬁ
TCCACTCCCT &Rerys nneg COBSUEGAELABRAAAA
K GGTATCAGCA GAT

R B S
Awdmawmmamﬁmmmmﬁm dolibRobiHe 16T AGF 1683 C
TTCATGGCCT GG CTATCATCACCGT CATATGCCT CTGGAACACCT AGGCAGGT GCTCACCTGCCAACTTC
AGTCTGGA TGCCT CCAGGGACT GBCCAGGT CTCCCCCCTTTCCTGAGTACCAACTATCATATC

GACATTTCTOOCTGT TG AT T T O O APl A ATk ko Lrafiniaesparie
- analysis, the invention also may be practiced by assaying protein of a2 human subject to
determine the presence or absence of an amino acid sequence variation in ion channel
protein from the human subject. Such protein analyses may be performed, e.g., by
fragmenting ion channel protein via chemical or enzymatic methods and sequencing the
resultant peptides; or by Western analyses using an antibody having speclﬁcxty fora
particular allelic variant of the jon channel,

The invention also provides materials that are useful for performing methods of the
invention. For example, the present invention provides oligonucleotides useful as probes
in the many analyzing techniques described above. In general, such oligonucleotide
probes comprise 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or
50 nucleotides that have a sequence that is identical, or cxactljr complementary, to 2
portion of a human ion channel gene sequence tanght herein (or allelic variant thereof), or
that is identical or exactly complementary except for one nucleotide substitution. In a

preferred embodiment, the oligonucleotides have a sequence that corresponds in the
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GTCATCTGCATAGCAGACTATACCTCTTCTGTCCGCTGACCT CGACTCTAGATTGCGECCEC The &l'ajru“r?gﬂ"
follow ng am no acid sequences <SEQ I D NOS. 10 and 11> are predicte
aci d sequewesl/desi ved fromthe DNA sequence of SEQ ID NO peTSotAgsiP NO

0
T oASVAPL PASISBOIRS TARNEL 0. utean inn channet codiRg P mpepRpER L RO RPBHEDLIE:

SPWLSLCL SVEhKERIMSARIVRETR I\/DAI LFRLYLL
FMASSI | TVI V\NTXAGAHLQTSVV\?I’SFCQ?TPE%QALSQD%%% W

KSGPCSCMPS, epgleo beofhe imvestion is punﬁed and isolated. In anoﬂézf vana]g;glé:th,%\ EL
PT PPST | CSPW.SL CL SVGVKEPEV

B P S eGSR CheE

ani no_aci d%emrmdﬂmﬁwxsloaval Sntly St ATAYpAH. dSSEPURRLS,

derived frgmt uence of SEQ I D <SEQ I D 49
RPRI RHEPVT%‘@ BWNPEECEG TKMSMAAKNLW.PDI FI | ELMDVD

KTPKGLTAYVSNEGR]] ML TESSEL YTVDSM. L DVEK | TDAS
RNI LQFHGE\AELLG.S%‘%LSRCD@'B%\)EE\};% ERIKE/SRBRTINIAR FARES thetarsc
NRVPFKI TL L usefivhfor phavERingRRaEd df e TnAbatics. m&ask&EEAHhIM&T Rg@ﬁ’ﬁk Pg\(
HSLLLHCNSP PTAP KGPGL PTHL KEPEVSAGQVPGPAEAEL TGGSEWD

HSVLW. QF SHAVDARTCRIRIEE 19950sq A ananial idisprds ox eqa@qi@@scm@lgggml%:
o 34?‘*"’“*; ﬁfzﬁ‘?ﬁ?ﬁ“’%ﬁ*@%%“"&o% Bfarbitbon GOt WebTR Farcke ) e s
fieg\palzoomi

| D NO: 34>1 depg FoATEERmBiond]l Gt inR00n cmxﬁngemzﬁa
POant £00 RgomcBRdt Abinditing eI hiRf3HBL Ral V2% sS3ieRct that i iddatical ox

identified

TAGATCCATGsrmf@hWﬁmsﬁ RRGT B HIRAMASETAE A Shhdnc2 bF Tdnk
GGTATTTCATTT GCTTAATAGAATGTA%AAATGTTCTATTACAAA% %ATATAAAAC&@?
TATAATTGAARRTAFAHER FaaHPRaes EX0CPEIOK QAT SosRrIqe ifferencey sleie i \GaaH TTGOG

oA e IS Gt LT LA A I
ATGACTCCTGGTCTCCATCCTGGATCCACTCT
(b) a media packaged with the oligonucleotide containing information identifying
polymorphisms identifiable with the probe that correlate with a mental disorder or a
genetic predisposition therefor. Exemplary information-containing media include printed
«paper package inserts or packaging labels; and magnetic and optical storage media that are
readabie by computers or machines used by practitioners who perform genetic screening

and counseling services. The practitioner uses the information provided in the media to
correlate the results of the analysis with the oligonucleotide with a diagnosis. In a
preferred variation, the oligonucleotide is labeled.

In still another embodiment, the invention provides methods of identifying those
allelic variants of ion channels of the invention that correlate with mental disorders. For
example, the invention provides a method of identifying an ion channel alielic variant that
correlates with a mental disorder, comprising steps of: (a) providing a biological sample
comprising nucleic acid from a human pahcnt dsagnosed with a menta.l dlSOl'dCl’, or ﬁ'om
the patient’s genetic progemtors or progeny; (b) analyzmg the nucle:c acid forthe
presence of a mutation or mutations in at least ion channel that is expressed in the bram,
wherein the ion channel comprises an amino acid sequence selected from the g group :‘
consisting of SEQ ID NO:10 to SEQ ID NO:17, SEQ ID NO:22 to SEQ ID NO:28, SEQ
ID NO:31, SEQ ID NQ:32, and SEQ ID NO:50, or an allelic variant thereof, and wherein
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TTATGGGTATCAGT GT TTGGAGGGCAAAGATTGTGCCAGCT TCTTCTGT TGCT TTGAAGACT GCAGAACAG
GATCTTGGAGGCGAAGGAAGGATACACATACGCCATTGCCAAAATTGACTCTTATTCTAGA, ATATTTTIQQQQ[][]I,
ACCCCTTTTCH&F FREAACTTGCTTTATTGEGT TGECTATCTTTACTTAT The f 0 b&)}@a&%

egue n C es

aci d sequen 12 and 13> ar predi cted am no aci
deri ved fro trﬁlé[sﬁ%f f@ﬁ%ﬁ%@eq&ﬁn§é‘®rrpwonﬁ@g to thegspeyor genqeenqading the 1on

RGANKSFL ML XCERE! VA CAGU G PG PR SUBETDY Mot ERRE & e

SWREGRI HI Rl Ay DS/ SRp; ﬁﬁﬂﬁkﬁ@hﬁ&mﬁmﬂyartﬂi@ﬂ Bofdelated Svith the mental

FI YYCA TL| PYNNI SVP FFCCFEDCRTGSWRGR! HI RI AK
IcgéYSRI FF%’IE%G“&\ES “i*H‘gE %%%?5 %%ngf?éﬁ%’és dgpgy peydspblets ang 36>
are, respecpérf@ylinkag®Eivaics irbihe aﬁé!xﬁﬁ dipobsiRY SheiPfamphice) td b dWdlag- 1 0n2a. for

<SEQ I D NO 35> GGATCCACTCTGATTCCAA i on2a. rev <SEQ D NO = 36>
GATAGCCAA Ammqmﬁmse@@@mtemmﬂme@mwwwmwmm

AT AT AR AR AR s P Tl bncianan.

CCATAATCT T TAT GCTHRARTEZHHIENGEHCT Lo\ BASEHAGMAh cATAAPASH RIS b@i}k 'u‘n}é;fnbh I
AGTCCTTTTCACATAATAATAACT TAAAAAAC ATTGCCAAAGTATTTCACCAI [TTATATTTTAG
CATGTGAAAGCR @cﬁ‘@@é&f - g E PG AAATAT

TAGTAT T [ g CGr
o T O T PN
GAAGAAAGT GTehaGEA AT ORASCSTION- T THRCNECO/AIITT ACTH GIGURAGCAT AAGCAGCIE] (B TGRAGEAR
TGAATTTTAAAGGACT W TTGGGCAP. AAATTATATCTATTGGATATTCCTAAAATATAAGA

AGAGTAACAA T ACTATTTTAGITGITTTTCTCGAAAGITTG The fol |l owi ng am no
acid sequences <{EQcbhieiphitedlds ;ﬁ?ﬁbﬂﬁ?uﬁ&&on@r@ﬁb@hﬁde&fﬂeﬁﬂma@‘ébﬁpﬁ?&ﬂ&@”Ces
derived fromthe DNA sequence of SEQ I NO.

NFREKQL KXXLaHelg\yariant sequenecas) ldm@m%kmmwmmeQs PheudtER BRNIBRKS
DAHW TTPNR%thWE@e%m%§EEEW 'ﬂné%llbggépﬁh%gﬂén creM‘lEYKW

embody the mutations that have been identified. Such materials are useful in in vitro cell-
free and cell-based assays for identifying lead compounds and therapeutics for treatment
of the disorders. For example, the variants are used in activity assays, binding assays, and
~. assays to screen for activity modulators described herein. In one preferred embodiment,
the invention provides a purified and isolated polynucieotide comprising a nucleotide
sequence encoding an ion channel allelic variant identified according to the methods .
described above; and an oligonucieotide that comprises the sequences that differentiate the
allelic variant from the ion-1 or ion-3 sequences set forth in SEQ ID NOS:49 and 51. The
invention also provides a vector comprising the polynucleotide (preferably an expression
vector); and a host cell transformed or transfected with the polynucleotide or vector. The
invention also provides an isolated cell line that is expressing the allelic variant ion
channel polypeptide; purified cell membranes from such cells; purified polypeptide; and
synthetic peptides that embody the allelic variation amino acid sequence. In one particular
embodiment, the invention provides a purified polynucieotide comprising a nucleohde
sequence encoding a ion-1 protcif: ofa hmﬁan that is affected with é mental disorder; |
wherein said polynucleotide hybridizes to the complement of SEQ ID NQ:49 under the
following hybridization conditions: (a) hybridization for 16 hours at 42°C in a
hybridizatidn solution comprising 50% formamide, 1% SDS, 1 M NaC1, 10% dextran
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KYFGNTFLSSVI | MXKGLKAKRKNSL I FFLXSRTGCSI KI MWFLTCSANNXVRFPLETHPAI KFY <SEQ | D

NO 15> 14 JUN 2004
EYPI DI | FAQRYFI3R4$FNSTVKVLM_NSNMVGKI W PDTFFRNSRKSDAHW TTPNR*,{;)@HWLY
vware

TLR The fol ces <SE 4 and SE
i dentified Iunmng’gd @Awe%gﬂﬁ 2@5 5 *‘g %@mlggtgs at 6ONO C in a wash solutnon comprising 0.]x
CCTGGCACA

AAGOOCAAGT GG ARG G Tt O AR R A G I cheibh e iapessc

ACGTTCCccAGtatdiftas fromc3 ER PN OO BeeRBeGEsi ARECAGACCCAGECCCT GTCGCGGECC
CCGCCCTGEGEGEGEA
TCTCGGCCGGTGGCA
AGCGACACCT RS BE6 T6PAGT- S BRIOGRIAGH
GGGCAGCAGCAGGTTGCACAC <SEQ D NO.

GTATGCCTGTA¥RIFeng the atiehe vagan Grﬂhﬁmﬁmﬁfﬁﬁbmﬁfﬁﬁ"ﬁﬁf@ﬁm&ﬁ

CATGTCTTCT TTGWT TTCTTCAGAT
A A PRI LIS USHAE
GOCTAATTCASEBATIVERGAMMCA EEHPomT ThGTaw ACTEEAST AT MMBWQ&?
CCATATACAGCA%FACCTGAGATCCTGAAA&GCTGCCTGATTTTCCTTTTCTCA AAATCT

TCéTG%éTCCGZGGCT C%%Eﬁﬁﬁé%?@m EFEQBJ@@XGATAGCACTGTCA%_IC_BC?'%FIJA

K SRR s o el
&%ﬁ%&A@ATH%ATAGA@TT@T% S ﬁéﬁ’%
ﬁgﬂg¥%@ #T% &ﬂc& % EGCAAATAT@TTTAAAGTCAATGTCTT c
gﬁ&”%%%ﬁ%ﬁ%ﬁmww

GCCAGGCTGandralbaych-featmesare rnmndedssraepatooibe imMeaioT (LRAMSE] GARGESHTTRAC
ACRCEGEAG CTTIGTA AAAAT
; e ool o STk o s B e
TA@TTT@TWA@WmE@MﬁBWW&E&Tm%%ﬁ@T feAbEslis
AAATTACTTCTGGLGTITCTAA TATTATGTTCCACACTACCTAGCACACTTAAACTCATCCTT

TTAAGATCTABETHERTERER gSrRErdspegt prembodiment chths AnveRsPRGAISE PRTT - 75
14 JUN 200¢ucH@irkildtibtid ShidRate MERAOAPRAEIN as critical to the invention should be viewed as

«Such; variations of the invention lacking limitations which have not been described herein

as critical are intended as aspects of the invention.

Table 2 contains the sequences of the polynucleotides and polypeptides of the
invention, in addition to exemplary primers useful for cloning said sequences. “X

indicates an unknown amino acid or a gap (absence of amino acid(s)).

TABLE 2

The following DNA sequence Ionl <SEQ ID NO. 1 and SEQ ID NO:49> were
identified in H. sapiens:

<SEQ ID NO. 1> - .
AGGTATGGGAGGGCTGAGTGGGGCTGATGGCATGCAGGAGCAAGGACCCGACTTTTGGAGGGCATAGGAGA
CTATTCRGGTCTGGTCTGAAACTRCACAGAGGACTGGGTTAAARATGAGGCGGTTGACAGGGCCACAAGGC
TGARCTGAGAGCCTGACTGGTTTCTGGAGT TCTCTGGCAARARGAAGTCCAGACTGAAGTTTGCAGGTGAGT
ACCTGCCTAGGTGTTCCAGAGGCATATGACGGTGATGATGGAGGAGGCCATGAAGAGCAGGTAGAGGLGGA
AGAGCAGGGCGTCCATCGCGTGGCTGARCTGCACCCACAGCTCCACCGAGTGCTGCTTCTGGGCCTCGTGT
TCCCGCTGGGCCCTTGTCCATTCTGAGCCCCCTGTCAGCTCTGCCTCCCCAGGGCCTGGCATCTGCCCTGE
TGATACCTCTGGCTCCTTCACACCTACAGAAAGACAGAGACTCAGCCATGGGCTGCARATGTCACCTGTGG
AGGGAGGEGAGACAGGGAAGGAGGCAGGAGCAGAGALGTGGAGGTCGEGGGRAGAGGAAGTATGACTTCCCTC
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ACTACCAAGATACTTAGTACATTATTCTACTAGI GCACCTGT CAGACCATATTGTAGI TACT TATTﬁ
TTTTCAGGT TGCTATAAGCCCCT TTTGGGAAGGTCTTTTACGGT TACAGGCAATAGAGT GTAGA!

2004

CAGCTCAAGT WWAGACT TATAGATTCAATTTGIGECTTCCAaATTCACT @I@W%r

GAGCAAGIT TA

TCATATTGAC

Ehr&‘* at,’(*

e

mr*r?/\ AAGAAAAACGT CECT AEEGTAGACAGTAGT A

ACTAAATCCE

- | G 1 n‘l
IIII HERRA

ﬁg?mmmﬂwmﬁmm
(T T REARER S EALT GGAGGGCAGT GGCA

CAATCT CAGLGAG TECAE GIISCCAGCT TCAAACAAT TCT CCTGOCT CAGCCT CCCCAGTAGCTGEGATT

ACAGCCGT G (eeééda

AAG 19e8 @A@%@é@éﬁf EI&[@EE@I&EQK@I@@EET c%%

i
TAT&T@T(MW@@&MW&@EWMM@@AMJM%H

ACTTTTAGT ATEARTCAARRCLATUARTAGPAANTIRATCACT

TAATTCATT(
TATAAAGGT A
AAGCAGCAA
GCTGGATGT

CAGCCTGAGEAA LS ypine
ACTCTCTAGFAEE&F@EE@IX@EB@I&EEE@ETM&E Eéﬁ@%%@‘é@é@&?

TCCCACCTTT

CTCAATT TAMTATGACCTIOCFT FFAGN BBCAGTCT T GALECTCCACTGITAAGTACET ATOGAGITREE |
TCTCTGOCACATEX /RO T RPN ATAC FACIANGCL TRBREARGE TR
e PR EAREREERAARATGRA

GITTTCTTAT
CTGCACACA(
GGTTCTGXC]
TCTTGATTT]

AGGCTAGGT Wﬂ%?%@iﬁ@ﬁ%ﬁe@m&%&ﬁ&ma oAl e ;
m@ﬁmx@m@?ﬁmﬁmm&mﬁmwdmml I
GTGTAGAGTETATAGGT GGGAT TGGAGT GATAGGAACT CCCCTTGGATTAATTGGCTTCTCTGCTTCTTT
GTAGGT GGAT T TTCA GRS TTROCT SAGSATTFTACAGATCARASTSRACT TEACEGT GRAGT CGGATA
P A AGT B TRAR SRS CAE ARG RO A GRE TETRATET QETERTTET
TCCTGTTTTTATGATTATTACACCCCACCCT CAGTGCCTACCACCCTTCTCCAGA
CCCCAT GCTCAGHSEH TACTET AGT TTTTCT CTCTAGACATGGCCAAACGT GTAGCCAACCTGCTGCGC

mwweagfmmma%mq&%%@ﬁmg% 'cr

GIGGTGCECT]

GAGCAGATTCA
TTCTGOCTTEY

TGCGCCTCTT

CCTTACCCAGTEXSEA
CACAT GCCCARTEACAMSREAERIRGGT TCCCTGCCTTGT TTGGATTGECACTGT TTGCCATTCTCTGGG

TTGECTGIG
AATACT GAA

; HM’EW&@AMAEE GAG

¢ iﬁ@ﬁgﬂww
B eI

GG ATIACCTGIC AT G T TaCCCACBMAAGCTRAGALCT EdE XS EEEIGAT £ 6 GE

AGTGTTTTTCR

The following amino acid-sequence <SEQ ID NO:50> is ‘a predicted amino
acid sequence derived from the DNA sequence of SEQ ID N0:49:

<SEQ ID 49>

RPRIRHEPVTNISVPTQVNISFAMSAILDVVWDNPFISWNPEECEGITKMSMAAKNLWLPDIFIIELMDVD
KTPKGLTAYVSNEGRIRYKKPMKVDSICNLDIFYFPFDOONCTLTFSSFLYTVDSMLLDMEKEVWEITDAS
RNILQTHGEWELLGLSKATAKLSRGGNLYDQIVFYVAIRRRPSLYVINLLVPSGFLVAIDALSFYLPVKSG
NRVPFKITLLLGYNVFLIMMSDLLPTSGTPLIGVYFALCLSIMVGSLLETIFITHLLHVATTQPPPLPRWL
HSLLLHCNSPGRCCPTAPQKENKGPGLTPTHLPGVKEPEVSAGOMPGPREAELT GGSEWTRAQREHERQOKQ
HSVELWLQFSHAMDAMLFRLYLLFMASSIITVICLWNT

The following sequences <SEQ ID NOS: 33 and 34> are, respectlvely,
forward and reverse primers. for SEQ ID NO 1 u ST
ionl.for <SEQ ID NO: 33>~ -~ - | - - ‘ ! Comn
CAGTTCAGCCACGCGATGGA

ionl.rev <SEQ ID NO: 34> -
GTTCCAGAGGCATATGACGGT

FFNELETIACRGE

FCACEHICFE EXRTATCX MW eXHBAEA
mmmmmmw SHOAX ﬁﬁﬂAGf

CCCT GCT GCCAGAAGCAGCATCCT CCACTTGITCAGGECTTTTCTT
TCGAACK (

g%%GAT TTC




TTTTTCCATCCCTAGCCATTCTGGATCTTGT GACCCT CCATGCCAACCAGCTTCCCTACTCCTA
CCCTTTTATACTAGGACTCCT TAGGAGGAGT GAGACAGGT GATAATGGATCCTTAACAGATGAACT N 2004
ACAGAAGGAAGAGEATEICGT CTCTTAAGT AAT TGGTTAGT TAACACT GAAT TTTGGAGES GAGEG
TTGGCCT GAGTFFAGEAAACAARATESEATCTFFCTFGAGACACT TAGGECAGAAGT GAATG CRECG
AGGGATTGAT @%T T CCATGAACACCATACCTTTGCTACTA
CTATGT GCAGEAA g;y;rq% CEgT%&ggfﬁ%ﬁ%}dﬁc&AWﬁmfmme
GTTTTCAGT ”TTGCTGAGACTCTGTCTGGATTTGCCTGCAGAGTTTGGATAAAAAATGGCAGGTTGCIBTA

ACCCTCCCTEG TXMWMWEWXM

AACAAACCA] I'GA‘IHIGAG&IMGBG@W Yo¥eeayaina
GACAGCTAT, '('@T@Tﬂ'm&ﬁm&lﬂm

AmweeleWﬁ?wwmmwmmrmmxﬁmﬁéWﬁ%

TGATCTAGAT A T e e F T T FOARRRTFARITETEATITARA f

TGGTATTGG ,I]L(i TYH N Eég P AT TCTAT AT LRI FRBERTIRCATARGAT
TTAGCCTGT 5 Tk G ARIC TR BRIGTRRRATATLT TISEAA
ACTGAAAGAT AGATTACCCCA MG KA ARGGCRAAT TTACCERRAAGCGAGT TGATTATTG
ATTAATACTCATET @6TGRAGATATABT TALCSAGATAGA TEESCEST Q%WA@ATAT
ACCAT TCAANSRCTECICGET 67 BEIACTATAGIGCEIHRGE | FAkAMACGE
TCTAAATCAGNITCECTTTTGTAAAGGGGATAATGATTGCTGATGT TACT TCACA GGGCTA

GAGGAAT CAATTGAGT AGCAT GAGT ACTATTCCAGATCT TATT TTGATCTGT CAAGCT GAAGATGTGAGC
AAATTCCAA GACTT CTGAGACT TTCAGGAATT CAGGGAT GAGAAAGCAGAGT GG
GTCAGCTCT] ! EHNA

CCTCCACTA
1 4 JUN 2004 WO 01/44283 j
CCTGACCT |GREGT O WBACEACAGGAAT GT TTCAGAAAGT GAGTATGCTATAGAAATGGTTAGCTCTTAG
CAGT GT T CGGAXF T GRACBCSARBAST (X P MR NGAEANCT GO KOEXAGEAFRE R ESaEAGAR
GGGAGGAT(GPFY SAKERCATIGABL Y OAVRGADCACCCCAGGCTACATGACAAGACT CTGI CTCT!
AAATAAAATTAGTTGGGCATCIBTGGTGTGTGTGCATAGTCCCAGCTACTCAAGAGGCCTAAGCAAGAGGA

176

TCGCTTGAGCETAER NG F e THSROSCAET BEACTESAERGTERGCAACA
GAGCAAGAA téf?d%f&%@@#fﬁéﬁﬁA&A&cATGTTGTGCATAAAAGAGAATATC
AACTTCCAGTEGAAGA ; TCTCTTCTTTTTTTTTTTTTTTTTTGAGACAGAGTCTC
GCTCTGTCC CGATCTGCAAGCT CCACCT CCCGGGTTCATGCCATTC

TCCTTCCTGAGCCT CCCAAGT AGCT AGGACCACAGGCACCCGECCACCATGCCCGACTAATTTTTTTTTGT
ATTT' TCAGRAGREACECEEERN CAORET GET AGCCAGGATGGT CTCGATCTCCTGACCT CGT GATAAGCG
TGCCT T CCUECECECPORACT CRATRRRINIFARTAGACGT GAGCCACCGCGECCAGECCTGAACAATCTCTTCCA

=0

CATCCCAAAATCCCGT TGAAATAGTAAAAAATGT TTTAATTTCAAAAAAAAT TCTCAAAAACATAAAACA
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GGAACCAGI TACCTCAACATTCGATAGATCTGT GGAATCTACAACATTCAAATAACTTATTTTCT Cﬁ¢ 004
GAACCCAAAGT TAACAGAGGT CTGGAGAATTAAATAT TGGAATAAT TAAGCAAAGGECCT GCAGAGT!
GCTCTTTTTAGH) Gl dbeATCTTTAGCTCAGI TTTGT TAATTTGTATTTCCAGAAAATT Eé#ﬁ&ﬁ%%i
TTTGTTATTCAAATAACCAGT CCTTAGACGTATTAATCAATTTTACTGGAGT TCTGTAT
CTGCTTTAAATGTTCAT T TCT T AGSCT T FECTAACATHFGHFAAACCTTGTATTAGTTCGECECACGAT GG

CTCACGCCTCTMTW TGAGQCCAGGAGTTTAAGAC
CAGCCTAGGTAABAEAGGGAGACCT TGT UTW%TKWWM

TTAGTTCCAGCTATTCAGGAGGCT GAGGT GGCAGGAT GECTGTAGGGTATTTTGGTAGT TGTTCTTTAAC
AAGTTAAGGH mmmmmmwmm&ﬁﬁ%ﬁ%&l&%ﬂ e

ACCCTTGIGT
CAGGGAATCA
CTGCTGITE]
GACCTGAGH
GGCACCGT(
TACTGITAAT
GCGCTCATAA
G{¥V¥33T6¥VVNAAA(?KXJ:TC¥¥3ATCIXBAATC¥¥3TG{JMBGE¥¥3TCTC¥K33AG¥K3JA GTGGGCTCCATCT
TCTGCT CCACTEEHGAPETRHAGT GCECT AR ACCASTRACT GIaSACLAGRAGISAMASGCTTCCT
TGACCCAAAGPEERTACCCREORGT GFCTAGRACOCCRET BEAAKTHAGASINECAGEG T AAGCEAAALC
TCCACCT CCAGRATICAGGCAAT GGT GGCT AAGAT GAGAGGACAGT TATCCAT CCACT GACCCTGGCCCC
,TCJK)M:TCTI%S%%%EEE&?ET TCIJM:ATA(IX:TG¥KXJ:AGIJNTAC£H(H7¥3TCTCIJVM:ACﬁII%KKBKT
Pblfal TR

AGrTTaseT el e

AGTTTCCGT
TGGTCCT GT CREFEMIGASEHIMIKELKARR IafS L

CJKJZAGIIX],ATCH¥¥3AGWCI¥K33TGﬂ(IBGE¥VNTG(¥V¥3AA(IBAAEI¥VN%C¥¥3€(¥¥T&§V¥A GTAG
GAGAAAGGEGNGABAGAGRGCAAAGAGGECAGGCAGGGGATGAT CAGAGT CAGGGAGGCAGAGAGACCAAGA
ﬁV“STTA(J“B\@Ef?$ﬂA@%@?ﬂﬂgﬁﬁﬁﬁgﬂﬁﬁyﬂ¥ﬁ@ﬂﬂﬁﬂﬁVGﬂ&VﬁBﬂtﬁVﬁN&RKHE@FEI!?BAEIHﬁEW@ﬁE#MN3

A(BAC%XT(TTC? éggg GIC A(fTE§2%§32%§§%§%§5$§§FTEi%ﬁgg%%5(XBGKX:TA¢¥TT7"TGKXZ
CTAGGICTG
CCGGAGCCALCCASEN @AGRET TCTGCTTCTGTTTCTACTCCCTGCAGGTATGAAGCTCAGTACA

wmemmm@ﬁmﬁaﬁﬁeﬁﬁmmﬁeﬁmﬁﬁﬁﬁ%@m
TGTGTTTCT ] :

GGAAAAT CALS
GAGCACTGA; n
ATGGGAGES

<SEQ ID NO. 51> RIS SRR
GTATGCCTGTATGTGCTTTTACTTCTGAAGTCCAGCCAACATTATTTCTCCTTCCTTTCTGTCTTCCTGC
CATGTCTTCTGTACTT T TGGARACTATGCACTTGTGCAGACATTGTGCTCAATACTTTGTTTCTTCAGAT
GCCATCATTAATGRGARCTATGACTACCTGAAGGGGTTCT TGGARGACCTGGCACCTCCAGAGCGCAGCA
GCCTAATTCAGGATTGGGARACATCTGGECTTGTTTACCTGGACTATATTAGAGTCATTGAAATGCTCCG
CCATATRCAGCAGGTACCTGAGATCCTGARACTGCTGCCTGATTTTCCTTTTCTCAGGCCCTTAAATCTT
CAGATRCCTCACAAGGCCTTAGTATACACT TGAGAATGCACTGACAGAGATAGCACTGTCAARGCAGGCA
TCTTGCTGAGGCTCATTTGATATRACCGTT TCTCGACAGCTATATCGARACTTARAAATGCTATTTTATGT
TGATTACCARCTAGTATGTGCAATAGACATTCCTGAGGCTTGTCCATAGACAGTCTCTTCCCCTTGTTCA
GTCCTAGT TTGAGTGAGARAGCCCARAAGATGAGAGATARAAT AAGAATGGAGATTTGGTGAGGGTGAGGAT
AGCTGTTTTACACATCATTITGGCATGTTTTAARATTGCAAATATGGGTTTTAAAGTCAATGTECTTCGETC
AGTTTTTTTTTITTTT TTT TTGAARACAGAGTCTTGCTCTGTCATCCAGGCTGRAGTGCAGTGGTGTEATE
GTGGCTCACTGCAACCTCTGCCTCCCAGTCTTAAGTGAGTCT CATGCCCCAGCCTCCCAAGTAGCTGGGA
GTATAGGGTGTGTGCCACCACACGCAGCTAACTTTTGTAT TTTTAGTAGAGATAGTGTTTCACCACATTG
GCCAGGCTGGTCTTGAATTCCTGGCCTCARGTGATCGGCCCACCTTGGCCTCCCAAATTGCTGGGATTAC
AGGCATGAGCTTACCGCACGCCTGCACGCAGCCTTAAGGTCAGTCTTTGTAGTCGTAAAATGAGTCTCCA
CTGCTTGCT TATGGTGCAARAACCARACTCATTATAATARATATAGGAT TCAAGTCCTTTTAGAGGCTTT
TACCTTTCCTGCCTTACTCCTACCACTCTTATTCCACGTTCCAGCLCTTGC TAGCC TG TGTACTCACACT
ARRTTACTTCTGGTGTTTCTAACARACCATATTATGT TCCACACTACCTAGCACACTTAAACTCATCCTT
TTAAGATCTAGGTTGCTGTTACCCCTACTTCTCTC TGC T TTTCCCCAGAGATAAT TAATTGCACTTTCTT
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GGAGAGGGTAGACT CAAGACGAT GT TTCGCAAAAT CT GGAGGAT TTGAATGAT CTGACAGGATCTGGABA JUN 2004
TTAACTGGAT TCCCCGAGGAGGAGGCAGCAGAGEGAGAAGGGAGCGATAAT TCCCAGATTTCCAACT AAG

GICACTGT TGW(BHFGQQZBGCATGCI’ ATTTGCTGAGATAGGGAACAT GGGATAGGAAGCRAS PR b6 A¥g2s>
CATGGAGG AGI TCATATTTTGGACCCT CAGAGT TGAAGGTGCCTGT CT CAGGAGT

A@%TTQA?WWWM@W@MWM
GTGTTTTCAGAGTY S P AP AT E NG AT T LA GAASOCACCAOGACATEBARAAGT
GGAAACAGGT I T A ACAGTAGEATITIRCARTRCBCATIBCT BPRARGTETABA

CTCTTGTGHCL I ALLE TACEATET:
GAGGGT GCACGAAM L HheASGRTE AT ACCACTIRACT SR ECAEESTRFACEFC - 77
14 JUN 20D A3c@ oAl s DL ?‘gata’%ccn*cmcmCCCCAGTAGCTGGGMT
ATGTGTCCO
GGACACTCA
TGGGATGEA
GTTCOGTGA
GTGACCCTG
CTTACCTGT
. GTAAATGTTIAA]
GGTGCCTA(
COCATATTACREER
CTGGGTGA
GCACAGACA
GGAACCAGH
CAATGOCTA
TATAACAAG

GGTGTAGT GAHEE! ] 7
CCTTCTAAGKEh G Adédahicd: ~ LA

CTGAACGT ¢ THRGTREXaTRT ALt GEEaheEd; e

ACACTTTTA @@F@W@T@&@@@@E&@@@M@@&mﬁ%@@aﬁﬁa&i T

AGCCCTCT cm&m¢m¢mmmmﬁﬁmmmeﬁmw&5ﬁw TAT

TTTCTCTGOAEE e P AT AR FF TGRS CXTECHINGER
TACCTCTG CTOOAG c;.:.t' CL A A T EC LA gaér CRE

GCCA aiEea RAR & < : av-aa >4 ;"-
GTTCTCCG':\% SR ?‘v}‘ﬁ"ﬁﬂ'@%&ﬂgﬁe &%{‘? %%G
TCTOGCT Cl R eA AR A EAGIORC G e AL S i

TTGGCTGTGGCATCTACCCTCCCTCCCTGCTGCCAGAAGCAGCATCCTCCACTTGTTCAGGGCTTTTCTT
AATACTGRACGTAGCATAAGGGCTTCTGGAACCCAGAAGAGGAGACAGTT TACCATCCTCARGATCATTC
AGTGTTTTTCCTTTARAAAAATGGTCARTARAGCTCCTTTGGCAGAATCCCCCARAGAACCAGGGTATTC
TTTTTCCATCCCTAGCCATTCTGGATCTTGTGACCCTCCATGCCAACCAGCTTCCCTACTCCTACCCTGG
CCCTTTTATACTAGGACTCCT TAGGAGGAGTGAGACAGGTGATAATGGATCCTTAACAGATGAACTATCC
ACAGAAGGAAGAGGGATCCGTCTCTTAAGTARTTGGTTAGTTAACACTGAATTTTGGAGGCAAAGGAGGG
TTGGCCTGAGTTAGGAAACARAATGGGATCTTTCTGACACACTTAGGGCAGAAGTGAATGCCTGTCACGG
AGGGATTGATCTTCAGGGCTGTTTTTGTTCCTGCCTTTAGAGTTCCATGAACACCATACCTTTGCTACTA
CTATGTGCAGGAACCCTTGGTCACATGTGACATGTCTGTGGGAAGCTCCCAGAGT TTGGTTTGGTCCCTG
GTTTTCAGTCTTGCTGAGACTCTGTCTGGATT TGCCTGCAGAGTTTGGATARRAAATGGCAGGTTGGGTA
ACCCTCCCTGTTCATCCCATGTTAGCTCCAAAGCATTTCCCACCCTCCATCTACCCCTTCCAGAAGCAAA
AACARAACCATGACTGAGGCAGGCATGGAGT TGGGCGTTAGGGGCAGGCAGAGGGCCT TTGCTACACTGET
GACAGCTATAGGGAGCCCCAGGTAATGGCATGAGATAGC TGGTGTTAGGGCTATCTCAGGCAATATGGCE
ACACCTGGGTCTTTATGCATGAAGATAATGTARAGGTTTTTATTAAAARATATATATATGTATAAATARA
TGATCTAGATATTTTCCTCTTTTTCTGARAGCTACT TTCTTAARAAATARATAARATGT TTATAGCATTCC
TGGTATTGGCTTTCCCTTTGTATTTTTGAGCCTTCTTACCCTGAGGATCTTTATGGTGGCCTTGTTTGAT
TTAGCCTGTTTTTGAATTTGCCTTCTAAATGGAGACAGGCCATGGGCTAARGAGAACAATTGGGTGCTAA
ACTGAAAGATAGATTAGCCCAARGGCTAGATTTATAAGGGGAAAT T TAGGGGCAAGGGAGTTGATTATTG:
ATTARTACTGATTGCTGTACATATATTTATGCACATAGAT TCCCGGGTCTCARATTGCCCAATAGAATAT
ACCATTCAAAGCCTCCTCGCTCTTCTACTATAGTGGTTTTG T T TTTAAACCCTGAGTGACGCTTCACCTT
TCTAAATCAGATTCCCTTTTGTAAAGGGGATAATGATTGCTGATGTTACTTCACACAGGGCTATTTTCAA
GAGGAATCAATTGAGTAGCATGAGTACTATTCCAGATCTTATTTTGATCTGTCAAGCTGAAGATGTGAGC
ARATTCCAATTAAGATTAGACCAAAGACTTCTGAGACTTTCAGGAATTCAGGGATGAGRAAGCAGAGTGG
GTCAGCTCTGTTGTCTGGAACTTCCATTTAACTTAGATGCCTCAGGATAGGGGTTACTCAGC TGGAATCC
CCTCCACTACTGACTCACTATGTGAACCTGAGTGAGTCACAAARCATAGTTGGACT TCCAGCARAGAACA
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TCACGCAATTUCCTGCCT@ACCTCCCAAATMUGGGAGGCAGGCACCCGCCA&ACGCCCAG&MGUN 2004
TTTTTTGTATTTTTAGTAGAGACGAGGT TTCACCGTGT TAGCCAGGEGTGGTCTCGATCTCCTGACCTCGT
GATCCGCCCQ@'C%CCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCACCCA%CA GCAG

AAGTTTATT ACCCATCATGGCGAGAGGCCTTAGT TCAAAAGTATTTCTCT

GACT TAGCCREE T e rh oy r R HE ARG ACTAA ;TI\TAAATA("T(YTAAGA(‘AAA(‘
C;ACA d th -E = CCDACGT
TACT GGT CCPGEEA XA T ANTCALEe e d AeXGE AG

CAGACGCT GHEEECACET TCCE T ReC TPt ARGt AT ceAAGEE
A@A@TTT(W@E@E@@M@@@I&@@&M@@MM

o v A A e

COASTRCEIGGT
TGATGATGGA T CEACATSEFF e ETTIRGACA
GGCACTCCCE . ?,r A

CTGGGTATCCaAd Tk LG

wamwrwmaamm@wmw hQ
GATGACCCA( MR REEFSRCEITACETRICTE LTESCATCEPAE CARTSG
MT%GMMWMFWEMTWMMMWG
GAACCACAG e
ATGACCATH
TCCGCCCAG]
AAGAGGGGA
GCTGGCCCC
TAGCCACCA] WW&W@WMMM@@%@W
mammmmmmmqmmamimmmme
CTGGT GCAGRTEEIAST

GGACAGCCA(

AGACACT TG@EWWWMW 178

CAGCAGGCCCATCTAGAGTCCAGGTCTGGGGAATGGARGAAGGRAGGARARTGAGGGATGAARCAGAAGTAG
GAGAARGGGAGAGAGAGTGGARAGRGGCAGGCAGEGGGATGATCAGAGTCAGGGAGGCAGAGAGACCARGA
AAGTTACAGACGGARAGAGAAGGAAGCAGAAACAGAGTGAARGACAAAGCAGGTGGGGRGCATAGGARAG
GGCAGAGGCAGAGGCCAGRAGAGGCAAGGACCAGCAGAGAAGAAGARAGACCAAGTACTARAATCCAGGG
GCAGGCACARATTGGAGGGTCAGAAGACTGGAGGGGCTGCAGGGCTCGCTGGAGGGTGGCTGGACCCACT
AGAGATCTGTCTTACTTCTGACTTCTAGGTACTGTCCACACCATCCTTGCCAGCTGGGCCTAATTTTGCC
CTAGGTCTGGCCAGGAGGCCTCACATCCAGAGACCTGCCCCCGCTCTTGCAGTGCCAGGGCCATGGGGCT
CCGGAGCCACCACCTCAGCCTGGGCCTTCTGCTTCTGTTTCTACTCCCTGCAGGTATGARGCTCAGTACA
CCAGCCCTGGCCTCTCCTGGTGGTGCTACTATTCCTGTTCTCCCAAAATCCCTTTCCATGTAGTCTCTCT
TGTGTTTCTCCTCAGTACCTGTTCTGAGARCAAGCTCTCTATTTGGGGAGTGTGGAGGAGAGGGGTGCTG
AAGTGCGTGAGAGGAGACTTGCCTGGCTAGGGTGGARACAGTGAGCGGGGAGCTTCCAGAGACAGGGCTG
GGARAATCAGAGGGGCCAGATGTTGARGGGCCTGCCGGCCAGGCCAGGTCTTTCTCCTGCAGATGACGGEG
GAGCACTGAAAGGTTTCAGCAGCATACTAGCCTGGTCAGATGTGCATGCTTARAAGCGTGGTCCTGGGGC
ATGGGAGGGETAGARGAAGGTGAGCCTT TGGGGAAAGGGAGACAGTGAAGGGAGGGCCCTGACCTGGAGG
GGAGAGGGTAGACTCAAGACGATGTTTCGCARRATCTGGRGGAT TTGAATGATCTGACAGGATCTGGAGA
TTAACTGGATTCCCCGAGGAGGAGGCAGCAGAGCGAGAAGGGAGGGATAATTCCCAGAT TTCCARCTARNG
GTCACTGTTGARGCTGAGGGCATGCTATTTGCTGAGATAGGGAACATGGGATAGGARGCAGGTTTCAGAG
CATGGAGGGAGGAAGCGAGTTCATATTTTGGACCCTCAGAGT TGAAGGTGCCTGTGGGAARCTCAGGAGT
GGACTGTACTCTATTGGEGTCTGGAGCTCAGGAGARRRATCTGGGATGAAGAARARGATGGGARGCCARGG
ACAGGATTCATGGGARACAATGTTTAGGTCAGGGATTCAGGAAARTTTGTGTCAGTARAGCCTGGGGARGT
GTGTTTTCAGAGTGAGGGAGTGTTCCATCGCATCAGAAGTTTTGAAGRARCCAGCTCGAGATGGAGAAGT
GGARACAGGTTTGAGAGATACTGGAGGGGGCAGRGCAGTGGGATTTAGRATCCCTGGGTGAAAGTCTGGA
CTCTTGTGGCTTATTTGGGCCCCTCTAGCATT TGTGGAGAGGCAGGCAGACTCCAGGTCCTTGAARAGGG
GAGGGTGGAGGAGARATTTGT CAGCCTGGCGCCAGARGATAGTACCAGTTCACTCCATGGCCTTTACCTC
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14 JUN 2004 WD 01/44283 PCT/ USOQ 33829 UN 7004

CCTGCCACTCCCCTAATTCCAAAAAAAAGAGGAACT CTACAAAGGCCAAGATCACAGAGTACAGT CT &J

AGCGACAGAAY @t/ 'E.Tiﬁ' GCTGGEGTATTGGAGCT CTCAGI GGCGAGCACATGEGT TAW;G
O STTA [C__

AACTGTACT( ke A "3"" MAE """"e{“" ref‘ R . ." ChAGAGCARGLEACAL =£‘
CCT GCT GAGBEER KA ACK I CERI T b EECACTAG
mTTTmmm%wﬁwﬁ%em SR il

ccmmeenmmmmmmm&m&ﬁﬁéﬁ&@é&éﬁ@l

AAGT CCAAGT FTRA & GrACREETER TEACGRASTEHSTALE R IR ATE AT hCH §&aASKAC
AGGAAAGAGT CT TR T§ TOSBF T4 Te G AR TR IR P T A R DO T COACA A A GAGT (a3A.  AC
TT GCCACT
AATGCTTTC
TGTCACTAA]
AACCTAGGG
CCAGCTACT]
TGAGAGGAG
CCGAGGTGC
CCGTCCACC
CAGCCATTG
CCAGTCCCT
AGCATCCAG
GCTTCCTGG
GACGGCCAA
CTGCCTGTO
GGGTAAGGT!
CCAGAGTTQ
AGGATGGGO
AAGGCCCT CALEAACE
TGGCTGCAGLAAAAL
GAGCAAAAG

AAACT GCCA
GAACTTATT]
AAATTTTAQ
AGTGGCATA

ACATGGATT]

o e
iGACGTCACCTTCACGCTGCTGCTGCGCCGCCGCGCCGCCGCCTACGTGTGCAACCTGCTGCTGCCCTGCG
TGCTCATCTCGCTGCTTGCGCCGCTCGCCTTCCACCTGCC TGCCGACTCAGGCGAGAAGGTETCGCTGGSE
CGTCACCGTGCTGCTGGCGCTCACCGTCTTCCAGTTGCTGCTGGCCGAGAGCATGCCACCGGCCGAGAGE
GTGCCGCTCATCGGTGAGCAGCGEEGEECGCGGEGGGACCTGRCGATGCGCTGGEEGTCCCCCCAGGGLGGE
GCCGCGACAGGGCCTGGGTCTGCGGAACGGCCCCACTGCAGARAGTGAGAGGGGEGCGTCCTGGGAACGT
GCCCTCATTTTARGACTGAGGGGARRGEATTAGCTCCTTC CAGGGAGRACACCCCTCACGACTTGGCCCT
TGATGATGGAACATCAGTATCCCCAGATCCTAARTGACAGGCARAATCTGTCGACTGCTTGCTGTGTGCCA
GGCACTCCCCTAAGCACTTGACCTTTATTAACTCAGEGTAAGCATCACCACARACCTAGGARGTAGGTCCT
CTGGGTATCCCATTTGTACARAAAGGATTCGTATCTTGCCCCAGCTCATGCCCGTCGTTATTTGAGAGCG
GGACTGTCCTGGAT TGTGTATGAGTGCAGCCTCCAGCAGTGACGGGAGCAATTAGAGAGCAGTAGCTTCT
GATGRCCCACGTGTAGGAATGAAGGATGGGGAGAACTCGGCCCTTACCTCCTTCCTGCTTCCATCCATGG
GGCTTGGAGGGTCTGGAGAGCTTCATGGTGEECCT TATTTCCATTTGTGCAGAGGTGGCTGGGARGCTCAG
GAACCACAGGCTTTTGTTTTGAGTCAATTGGCT TTCTCTCTCTCTTGCAGGGAAGTACTACATGGCCACT
ATGACCATGGTCACATTCTCAACAGCACTCACCATCCTTATCATGARACCTGCATTACTGTGGTCCCAGTS !
TCCGCCCAGTGCCAGCCTGGGCTAGGGCCCTCCTGCTGGGACACCTGGCACGGEGCCTGTGCGTGCGGGA
AAGAGGGGAGCCCTGTGGGCAGTCCAGGCCACCTGRGTTATCTCCTAGCCCCCAGTCGCCTGARAGGRAGGS
GCTGGCCCCCCAGCGGGCCCTTGCCACGAGCCACGATGTCTGTGCCGCCAGGAAGCCCTACTGCACCACG
TAGCCACCATTGCCAATACCTTCCGCAGCCACCGAGCTGCCCAGCGCTGCCATGAGGACTGGAAGCGCCT
GGCCCGTGTGATGGACCGCTTCTTCCTGGCCATCTTCTTCTCCATGGCCCTGGTCATGAGCCTCCTGGTG
CTGGTGCAGGCCCTGTGAGGGC TGGGACTAAGTCACAGGEATCTGC TGCAGCCACAGCTCCTCCAGARAG
GGACAGCCACGGCCARGTGGTTGCTGETCTTTGGGCCAGCCAGTCTCTCCCCACTGCTCCTARGATCCTG
AGACACTTGACTTCACAATCCACAAGGGAGCACTCATTGTCTACACACCCTAACTARAGGAAGTCCAGAG
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GAGGT GT GGAGT GGACT AGAAGGAGAAATCCTAAACT TTTCCAGTATCTGGAATTACATAATCAGAACT GUN 7004
AAAGAT GOCT GGGT TGGAAGCT GRAAACCT GGCTTCTTGT CCTGGCT CTGOCATAAACT CATTGT CA

GCAAA G GGGTCTCACTTGACCATATAAGGGGGGTAATGCCTCCTGI TCTGCCTCCT
$%CATAGXWJF.?F ANAAAP«TPAWM@ R
GATGAGATGA , AT E N BAGEE AP TCACRGRGARARCAGNIG
AGATGAGATG
TCCTGGT GT (Lt TGtk
GGCACAGCCUGATTTEXCEE EAAXTCE X APAATRGAI T b EEd e
AGAGT TTCAl TCE TG BC DA BIEE (XAGT AT X ICACAYTHGAT: he
CAGGT TCAAGABATTCRGCTGEARCAGIACEEONGAGTAGT A IS T IACATEE A E RS ATACEARCEREG
GCTAATTTTGRRFAFCAS T AR GA N E ST TELA TCT G CARRET AENEE OASACT OCRGAGET
CAGGTGATCT
CTTTGCCCC]
GAGGATGAAT
AGTTCTGAA(
TCCCACCTA(
AGCTGGGGAT
TTGGTCGTA(
ATGGCCTTCA
GCAGAGAAX
CTCTCAGEX
CTGCTCCCT(
CTTCAGCTA(
ACGGTGGCT(
14 JUN 10(
TCAAGACCA(
TGGCATGCH
GGAGGTTGCA

0. A‘e;‘ o
Saes

AAAAAAAAA/ 4 ; 3

AGT CCCACA( L AR L, X ‘eu
TATAGAAAA alye %‘\i“éﬁ Neenen

GTAGTCCAT{

ACCTCCCTTG ECIORAS SOCAG
GOTCTACT | GERIBe AT O A G AT GT AR ST PGB R AC A GOBACABT T AGTTEOCTC
TTCCAT GCC CERS AT FOEF TAIERT T ST TIXIAT BICT R RATRTCHCFC TCARET IGRF A GARG

R AT IGOAT I AR SAP AR ICETRRS
CFCCFGA‘TGF@@-%%GGAWTCCTMCTTTTCCAGTATCTGGAATTACATAATCAGAACTC

ARRGATGCCTGGGET TGGAAGCTGGAAACCTGGCTTCTTGTCCTGGCTCTGCCATAAACTCATTGTCACCT
TGAGCAARTAATTTGTCTCTGGGTCTCACTTGACCATATARGGGGGGTAATGCCTCCTGTTCTGCCTCCT
TCCCATAGAT TACTGTGCAGTAAAGATGAGATGAGATGATGATGAGATGAGATGAGATGAGATGAGATGA
GATGAGATGAGATGAGATGAGATGAGATGATGAGATGAGATGATGAGATGAGATGAGATGAGATGAGATG
AGATGAGATGAGATGATGAGATGAGATGAGATGATGAGATGAGATGATGTCTGGGGAGGGGTGGGAACTA
TCCTGETGTGGTGGTTCAGAGT T TGGCTCTTGAGCCAGGC TCTCTGGACTCCACTTCTTAGTAGCTGGGT
GGCACAGGGCCAGTTGCTTCTCCTCTGCACCTTTGAT TT T T T TTGTTTTIGTTTTGTTTTGTTTTGAGAC
AGAGTTTCGCTCTTGTTGCCCAGGCTGGAGTGCARTGGCACAATCATGGCTCACAGCAACCTCCGCCTCE
CAGGTTCAARGAGATTCTCCTGCCTCAGTCTCCCGAGTAGCTGGGATTACAGGCATGCGCCACCACGCCCG
GCTAATTTTGTATT TTTAGTAGAGACGGGGTTTCTCCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCT
CAGGTGATCTGCCCATCTTGGCCTCCCARAGTGCTGGGATTACAGGCGTGAGCCACCACACCCGGCCTCT
CTTTGCCCCTTTGTGCTTTGGTACTTTCATCTGCAGAACAGAGGTGATGACAGTACCACTGGGGTGTGGT
GAGGATGAATGGCATGATGTGCCTGGAGTGGATCAGAGGAAGCTGGGGGGTCCTTCCTGCCCACTCACAG
AGTTCTGAAGGACAAAGGAGTTCTGAAGGCTTGGGGAGGAGCTGCTGTTTCTTCCCTGGAAATGGCCCAT
TCCCACCTAGAAACATGETGGCCTGEETAGECCTTGGCACACEARGTETCCGRAGEGARGAGRAGAGTCAT
AGCTGGGGATCATCTGGTCCARTTTGCTTAT TATACACACAGAGAAACTGAGGCACAGAGARAGAATGGG
TTGGTCGTAGAGAAAGTTAGAGCAGAGCCTGGACTAGAGCCCAGGCCTCCAGCACCAARAGCCTGGCCTC
ATGGCCTTCARAGGTGGGTTTGAGGGAGCCCTGAGGGCAGTARCAGAGACAGTGGGTTCTGCACTGGGAG:
GCAGAGAAGGACCAARAGGAGGACTTTGTGGGEAGCAGCCCTTCTGTCCCTCACCTCAGTGCAGCCTGAAT
CTCTCAGGGGCCTGATCAGTGGCCTTTTCCTGCARGGGATAGGCAGATCCAGGCTGGAGAGCAGGTGTCC
CTGCTCCCTCARCCATCTGCTCTCCCACACACTCATCTCCTGGCTARGGCTGGCAACCCCCAAGGTGCCA
CTTCAGCTAGTGCACTTTTTTTTATTATTAATGCAGT TGT TTCCTTATARRAGAT TCAGGTGGGCCGGGC
ACGGTGGCTGACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGATGGAT CACCTGAGGTCAGGAGT
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CATGGTTCTTCTTCTGGCCT GT GCTGEEGACAT GAACAGGAGGAGCAT CCACCACT TCCT GACCACA!(IJ'C&IN 2004
TGAGCTGGACCT TAGGGECACAGCACCCAACT GCTGT CTCCT TGCCCCCACCACCCCACCCAGCACACCC
TTCAGCACATWATIIGEIET TCCATCTCATAAATGCACTGT TCTCAGAAACT GAGGEGT GC@%%TMC
ATTTCT

TGOCGAAGANGEALS "%& e M-.! % Fﬁwmm@c

GO ‘"f 'E&' INTRA
CAGCCT CACIHp 2Pt ek ee-q e a q--e AT eeos STNG, l
CACCGGGGTH@%T%@%I SreaNeebes 1”"" ToACT ga‘**‘ ‘5 RAFERSAE
eoﬂ'm’" Sy -L-?m & S AT REEG
A3 A& FEEToAE KA Aen-f eeee: care

GATGGACGGW@Q@AM@@@@@H@AM@@?@&@%E oo CLIREA
mmm&rmmm@mmmmﬁ@mm&m@

R AT AT BT CLRAGAETIRSSCET G
¥ e o SIRIPEENG
EAAGEChEEA: A EREd GAl . GA

CTTTCTCTQ

AACAGGTCTTGTAGGATGAACAGGAGACTAAGATGTCAGCAAGTGGAGACTGGGAGAGAAAAGACTGGTG

TTTGGGTGGGAAAGGACTTTTGTGCAGCAGGAAIGGAAAAAGCAAAGGTAEIGGAGGTGGGA&CTGAGGA

TGTAAAGAGAGAAAGACATGTCATCTAGGCTGGCAGAGCTTGCGGGGTAGGAACGTTGGGAAGATGGGCC

AGTCATGAAAGGACTTGACAGCCACAGTGAGAGACCTGGGCTICACCTCGCAGGGGTTGTGGGTTTTGGGﬁ”h
ACAGGGGCAGATCCAGGAGTGT TCAGCTGGTGGGGCCTTAGCAGGATC TCCAGGGACAGACTTAGAGCAG
GGCTTGGTCCACCAGTTGCCCCCACTCCCTGCAGTCCTCTTGTGGAATGAGCCTTCGGTGCTTCCAGGGA
GGGACAGATATAARACCCCGGGTGCTGGGGGAAGAGGGGATCAGAAGAGCAGGAGAAGACAGAGGATACCA
GTTTCCCTAAGAGAAGCAGCAGGAACCACAAGCCTTCCACACCCTCTTTGCTGGGGGACAGGCGGAGTGE
CCGAAGTGGT TCCAGGAAGAGGGTGTCCAGGCATTGGGTCTGGATTGGAGCAGGCAGTITTCCTTTTTTTT
CTTTCTCTCTCTTTTTTTTTT T T TTCCGAGACCAAGTCTCACTCTGTTGCCCAGGCTGGAGTGCAGTGGE
GTGATCTCGGCGCACTGCATCCTCCACCTCCTGAGTTCAAGTGATTCTTTTGGCTCAGCCTCCGGAGTAG
CTGGGACTAGAGGTGCCCGCCTCCACACCCAGCTAAT TTTTGTAT T TTTAGTAAAGACGGGGTTTCACCA
TGCTGGCCAGGATGGTCTCGAACTCCTGACCTCAGGTGATCCGCCCGCCTCAGCCTCCCAﬁﬂﬁrgTTGGG
ATTACAGGTGTGAGCCACCRTGCCGGCCTTATTGTCATTTTTTTAAGAACTGBAAGGAAACATGCTTACA
CATACACATTTTATTACCTTTTTTCCTCAGAAAAARAATATTAACTTCCTTCCATGTCAGTACATAAATA:
TCTCCCTGCTCACATAATGGCAGCTTGGTTTATCTCATGGTATAAACCATAATTAACCATTTCATACTTA
TGAACACTTAGGTTTCTTCCCTAARTTTTAAAATAT TATACATAATACTACAGTGAATATTTAGGTATATA
AATCCTTCTCTATGTGTGTGCATGTTTTTATAGGAARGATTT TGAGAAGTARAATGAGATT TAAAGAATA
TGAATATTTTTTATTTTGACAGAAACTGCCACCCCACCAACAATGGATGAGAGTGCCCTTTATTCCACAT
CTTTGCCAGTGCTGRATATGATTGATCTCTTTTTAATTTCCATT TAACTGGTAGGARAARATGGTATCTAC
TTTGT T TGTTTGT TTGAGGCAGGGTCTTGCTCTETTGCCCAGGCTGGAGTGCAGTGGCACAATCATAGCT
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GTGATCTCBG0GCACT GCAT CCT CCACCT CCTGAGT TCAAGT GATTCTTTTGOCT CAGCCT CoGGAGT A JUN 2004
CTGGGACTAGAGGT GCCOGCCT CCACACCCAGCTAATTTTTGTATTTTTAGTAAAGACGGGGT TTCACCA

CATACACATT]
TCTCCCTGCCT
TGAACACTTA

AATCCTTCT CTM@EGE@'@AI&@S;

. A‘CTCCTGACCTCAGEWGATCCGCCCGCCTCAGCCT CCCAA .

TTC G
TTTTAAGAACTGAAAGGAAR@A _ 3@@?\

AAA

TGAATATTTT
CTTTGCCAGT
TTTGITTGIT;
14 JUN 200
CACTGCAGCG
GCACACATCA
TGATCT' CGA
AGCCACACCT]
TGGAATCTGATHAAALET
AATATCAAGC
aci d seque
derived fr
VCNLLLPCVLI
AGVFPGRGRO
DCLLCAR <9
VCNLLLPCVL
foll ow ng
reverse pr
GCGTGCTCAT
fol |l ow ng
ATCCAAGGAA

G AR
CCTGAATATGATTGATCTCTTTTTAATTT CCATTTAA % TGGTATCTAC
TO¥ET FCABBCAGCENGH T GG HCT GREGCLCAGEE TIEGASH CTAGHICHACAAT CATAGCT
MPYAGigt£d Apg8e RCTAUSQ0LB3B28erived from the DNA sequence of SEQ ID
TICAGET CCTGAGCT CAATCGATCCTCCT GCCT CAGCCT COCGAGT AGCT GRGAGTACAG
ATTTTTATATTTT | TGTAGAGGT GEGGT TTTGCOGTGTTGCCCAGRC

T, I'GGGATTACAGGCGTG
! YR
W @GA%%TCAGAAAATGAAT (%f r‘ﬁﬁsﬁ&é}& V

T GGT TATGCCTCTGCCCCCAATCTCATTTAGGT TAAGCGTCCGCTG The fol | owi ng am no
neE® EBEQ.| VNOS. 16 and 17> are predicted amino acid sequences
dYﬁWPﬁéPQE%ASé%ﬁﬁ%éﬁ%k?AéﬁG$§E§L$13VLhELTV&QLkﬂSEsynH@EB&)LIEBQRGRGGT

g LAP. FHLPADSGEKVSLGMTVLLALTVF LLASMPPAESVPLI GEQRGRGGTXRC

- 80

gﬁl—ﬁﬂSRﬁ{PXXMESItPF@XXXAKSV
or SEQ ID N

I§thﬂgAFHgﬁﬁ@gGﬁKng;MTVLLALTVFCLLLAESNPPAESVPLIGEQRGRGGT The
sEgrecreTcrct@str NOS: 37 and 38> are, respectively, forward and
imers for SEQID NO 4. ion3.for <SEQ ID NO 37>
G‘P@@GFGCT TS$Q)rI:9 F@:v 3&SEQ | D NO 38> TCACCGATGAGCGECACGCT The

2 D NO 5> was identified in. H sapiens:
AACACCCTGGAGT CAGECCT GTGACAGT GAGGGGATGCTAT

everse primers
1"7

The following DNA sequence Ionda <SEQ ID NO. 5> was identified in H.
saplens:

ATCCAAGGAAACTAAAAACAAATGGGGACTAACAGCCTGGAGTCAGGCCTGTGACAGTGAGGGGATGCTAT

‘ GGTGTCACTCTGAGGCCTGGCTTAACACTCTAAGAGAATGTACACAAATATGGGAGCAGCTATCTGGGGAG

TTTCAATTCATTGTGTGGGCACAAGATCCATACTATACTAGTCATCAGGGTCTAACTTTTAGAGATTCTTT
TTCCTCCTCCTAAARGTGTGTGTATGATCAGTCCATTGGCAARRCATATTTTTATCACCTAATATGTACATG
TCATTGGAGTAGGCACTAAGGATACAGAGCCACATAAGACATGGT TATAGAACTCATTGAGCTTACARGAG
CTTATTACACTTACAAGACTGATATTTTCATGTT T TAGATGCCTACAATGAGGATGACCTAATGCTATACT
GGAARCACGGAARCARGTCCTTAARATACTGAAGARCATATGTCCCTTTCTCAGT TCTTCATTGAAGACTTC
AGTGCATCTAGTGGATTAGCTTTCTATAGCAGCACAGGTACAGCATTTTACATGGGTGATTCATCAGCATT
TATTGGACATCTACTGTT TGCARRGCACCACAACATG . . S

The following amino acid .sequences <SEQ ID:NOS. 18 and 19> are . .
predicted amino acid segquences derived from the DNA sequence of SEQ ID i
NO. 5: 1
<SEQ ID NO. 18>
PRKLKTNGDXQPGVRPVTVRGCYGVTLRPGLTLXENVHKYGSSYLGSFNSLCGHKIHTILVIRVXLLEILF
PPPKSVCMISPLANIFLSPNMYMSLEXALRIQSHIRHGYRTHXAYKSLLHLQDXYFHVLDAYNEDDLMLYW
KHGNKSLNTEEHMSLSQFFIEDFSASSGLAFYSSTGTAFYMGDSSAFIGHLLFAKHHNM

<SEQ ID NO, 19>

YFHVLDAYNEDDLMLYWKﬁGNKSLNTEEHMSLSQFFIEDFSASSGLAFYSSTGTAFYMGDSSAFIGHLLFA
KHHENM

The following  seguences- <SEQ ID-NOS: 39 and 40> are, respectively,
forward and reverse primers for SEQ ID NO: 5.

ionda.for <SEQ ID NO: 39>

GCCTACRATGAGGATGACCTA
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GGT GT'CACTCT GAGGCCTGGCT TAACACT CTAAGAGAAT GTACACAAAT AT GCCGAGCAGCT AT CTEERBAG ),
TTTCAATTCATTGT GT GGGCACAAGATCCATACTATACTAGTCATCAGGEGTCTAACTTTTAGAGATTCTTT
TTCCTCCTCCE%AMAGEETGWGWATGATCAGWCCATTGECAAACATATTTTTATCM(IH?@QE%&E@@@TG
TCATTGGAGI
CTTATTACACELACAAGACTEDATT WbCAIST T IAGATGCCT ACAATGAGGATGA CCT AATGCT ATACT'
(IEVVKFKIXJuumm@ﬂm@Gﬂﬁ&kﬁﬁ&ﬁ%ﬁﬁ&%ACATATGTCCLIIICTCAbIICTTCATTGAAGACTTC
AGTGCATCTAGTIGGATTAGCTTT
TATTGGACATCTACTGITTGCAAAGCACCACAACATG. The Torowng am nMo_acT - seguences-
<SEQ | D: NpShe 182di9dinp PNArsequencedil ct4bd <520 10 BEi d>Sequensas rdedived. from

t he DNA secfﬁ@h%’ésof SEQID NO 5: <SEQID NO 18>

PRKLKTNGD( DGLTLXENVHKYGSSYLGSFNSLCEHKIHTILVIRVXLLEILF
KHOAKSLT Sﬁm& %% : e GACCCT”GATTA
YFHVL DAYNEBBEA4 KRS S NERE k) : CL"i—GA

KHHNM The ﬁer¢nmugrmqmsmﬁﬁidbmméﬁb Je ngﬁ%
forward ap 5%@(@65@@@%”@?1‘S’E@AIADCM@TA&AGA@ﬂé@Afr@ﬁAﬁ@

GCCTACAAT A@@F@A&ﬂwwTsmmmmmrmaeesﬂmmmsmmsmﬂﬁamTceko>
CAGTAGATG@%“@ 195H0A TG PO TRABCTAATRAWATGACNA TS EGUENGGeA TaNT4 b
<SEQ | D NO \%ET?C&EH‘EWP%“MGWTGG%%%Téﬁ%GTTTTCTTTTTTTTTTT

GTAATTAT CAFRATGTTGTAS | CEAT T AGAACGAAAAT AGAAGAGTAGAAAAG
GAATGAGAATEQ’MIQAAQ%% G AGCARTCATGARTCTATGATTA
ATCAAAGT AGEAGAGCATAAATAACATACATAAT TAAAA QAT ERT PETCREACTG
CCGAGTTTOTGTCTTTTCAGAAAAAGAGCAATAT CCCATGAAGAAACT TACCATGTTAGT CTCTGAAATGC
TGTCAATGCTW@AH@G&@ATCTATACCTACTGGCACTGGAGACCCTTAAGAAAGAAGAATGGTTAAT

AT GCT GAGGARS AT A R AR KR LT TSR ARCT AT c
TGAATTACTW?WWW TEORETI AERATATACREA
ATTATTATAA WWWAWWWWA@@WTCM

GTCAATAATITIGT 5T AGTATAAGAGT GGTGCCTCCAGT TTTCTTTTTTTTTT]
GSPVPVGIDVHVESIDSISETNMVSFFMGYCSFSEKTETRQCONH

The following DNA sequence Ion5 <SEQ ID NO. 7> was identified in §.
sapiens:

’TTTCCCTCCTGCTGACCCCTGGACTTGGGGCCAGACCTACACACGCCAAGGAATGGGCACACACCATTCCT
CTTGTGAAGTTCACARAATACAGATTGGTCAGCAGCCGGAAAGGATCATAATGCTGTGGTGGCAGCAGCET
GCTTTTTCAAAATCARTTTCCCCTGGAGATGGGTGGAAAGT TGRAGTTGTAGTCGGTGCGCGCTAAGGCTG
GATACCCAGCGGGTAGGGGAGATCGGACACT CGGTTCAAGTAGGCCACGATGAGATARGG TTGGAGCCCAG
‘GCTGAAGAGCACCCGAGCGACCCAGAAGCAGATGCCGTCACTTCCTGGGGAAGGGTCGGCACAARCAGTCC
TTAAAGGGGCAGCTGCAGGAGCCAGTGGCACGGGAGACAGTGGGGGCGCCTCTGCCGCGCTCCATCCGCCT
CTGGCTCCTGTCCARCCTCGCCGATGGCGTCCTGGCCTCTCGTGTCCTGCCCTCTCATGT TCTTGGECACG
ARGTTCACGGCATCCCCACAGCAGCGTATCTCCGGGGCGGCAGTGCCCAGGCTCTGGTGAGGCAGCCGGCA
GGAAGTAGGCTAGCAGCACCAAGCCTGAGATGAGCACGCAGGGAACCATGATG

The following amino acid sequences <SEQ ID NOS. 22-28> are predicted
amino acid sequences derived from the DNA sequence of SEQ ID NO. 7:

<SEQ ID NO. 22> '
FPSCXPLDLGPOLHTPRNGHTPFLLXSSONTDWSAAGKDENAVVAAACFFKINFPWRWVESXSCSRCALRL
DTQRVGEIGHSVQVGHDEIRLEPRLKSTRATQKQMPSLPGEGSAQTVLKGAAAGASGTGDSGGASAALHPP
LAPVQPRRWRPGLSCPALSCSWPRSSR&PHSSMSPGRQCEGSGEAAGRKXASSTKEQMSTQGTMM.;uw

"<SEQ ID:NO. 23>.. :
FPPADPNTWGQTYTRQGMGTHHSSCEVHKIQIGQQPERIIMLWWQQPAFSKSISPGDGWKVEVVVGARXGW
IPSGXGRSDTREFKAATMRXGWS PGXRAPERPRSRCRHFLGKGREKQSLKGOLOEPVARETVGAPLPRSIRL
WLLSNLADGVLASRVLPSHVLGHEVHGI PTAAYLRGGSAQALVRQPAGSRLAAPSLRXARREPX

<SEQ ID NO. 24>
SLLLTPGLGARPTHAKEWAHTIPLVKFTKYRLVSSRKGSXCCGGSSLLFQNQFPLEMGGKLKLXSVRAKAG
YPAGRGDRTLGSSRPRXDKVGAQAEEHPSDPEADAVTSWGRVGTNSPXRGSCRSQWHGRQWGRLCRAPSAS
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The follow ng am no acid sequences <SEQ ID NOS. 20 and 21> are

am no acid
D NO. 20>
KKKRKL EAPL
NXSL CFKWFX
XCFNKSFXLQ
NO. 21> G
sequence |
TTTCCCTCCT]
CTTGTGAAGT]

-GCTTTTTCA

aci d seque

Pregi ste @ua
sequences derived fromthe DNA sequence of SEQID NO 6:

WO 01/44283 RERER?
AT B e T 5@@%@%&6@%@#&%@%&@%@%
M_FMVSPTLI NHRVM AVLSSI LFI LTLI Rl LI PFLLFYFPSNGFLVGNTVEHHDNY <SEQ | D
SRAVED REHVES! DSI SETNMWSFFMGYCSFSEKTETRQCQONH The fol | owi ng DNA
onuzsﬁﬁEKDRtEhﬁﬁﬁLPZGCnmaﬁwﬁni@ﬂﬁﬂAAbgﬁbﬂT@w $

& FhrxeSAPASRS PsaAR Dﬁégﬁﬁiﬁiﬁr
WWAWWWA@@@@@@M%W@@&A
AAATCAATTTCCCCTGGAGATGGGTGGAAAGTTGAAGTTGTAGTCGGTGCGCGCTAAGGCTG

EQW%?WM

13 elpecee il ﬁ&ﬂﬁé@@j@l

C GGCLILICbIbIUjﬁgggu TG T T GGOCACG

CAE@CBEMGAGBAGCGTATCTCCGGGGCGGCAGTGCCCAGGCTCTGGTGAGGCAGCCGGCA
ACCACTPINBTSTIGAGAT LAGEACRCACKKAVACAMRAT S7rRERBA T dVicOrd B A% NO

n&ﬁi§c L3 PRESL FVP2 L BGEY TAS RS GPLGTHSa WARRT LSERT I1E PACRIP LS RENFANERTD

derived fr
FPSCXPLDL
DTQRVGEI
LAPVQP

I D: NO 23
FPPADPWI\
| PSGXGRSDT
W._LSNLADGV
NO. 24>
SLLLTPGL(A
YPAGRGDRTLY
14 JUN 20
GSCPTSPMA
NO. 25>

T T RO METHHS S| QIEGORPBS | MaVWIRRAASSKSJ, SP

OHYFR FRP ISRANERE S BHRF OB Y DPEEL). TNDY NI F TREMWCBHELATY GNEPS EGYSRRE
EL LXSSQ\ITDV\SAAGKDHNAWAAACFFKI NFPWRW/ESXSCSRCAL RL
] S

SNLISEQ

g%@_vg/ EM(VGARXGN
RIHOGTNRXGABREXRARE RRRSRERHBECKGRINKQBL KGQL QEPVARETVGAPL PRSI RL

LASRVLPSHVLGHEVHG PTAAYL RGGSAQAL VRQPAGSRLAAPSLRXARREPX <SEQ | D
ion5.for <SEQ ID NO: 41>

ROTEAIGARRRRA IS ESRFSFIK YRL VSSRKGSXCOGGSSL L FONQF? L EMGGKL KL XSVRAKAG
EADAVT SVWGRVGTNSPXRGSCRSQUHGRQAGRL CRAPSAS - 82
0/33829

GRRRPRADKM
%T\f@r&ﬂc

s T

The following DNA sequence Ioné <SEQ ID NO. 8> was identified in H.
sapiens:

TCTTGGACACATCTTARTGTGGCCTGAATTGTTCAT TCTTAT T TTARARGTCTTTCTATTTCTCTTTGGAA
GTTATGGAATAACGGATGGAGARATGARGAGATGGGATTCCAAGTGGAGAGATGGATAATCCARACAGTCA
CATGTAGGAGGGARARCATAATTTGGGGGACATTTTCAAGCACAAATARTARATTAARAAGAAATCTTGGT
TATTTTTTGTTTGACACATTCCTCCCTTTTGAGTGCAAAAGAARACATGTGTTAAAGAAGCAGTTCTGCCA
TAATGTAGCCTGGACCTACATCTGACTCCCAGTAAT TGRATTGCCCAGT TCCTTGACCTGCAACATTGATG
GCGATGCRACTGCCCTGAGGCAGARGTGGCTACCTGTCCACCAAGCGCCACGCACTGCCTGCCTTATTGAA

TGTAGATCCCGAGGCAAAGACTACATTTCCCATGCTCCCTTGCTCTGAGGTGGAGTCATGTGATGGATTCC
CGCCAATGGGGTGATGTGATGAATTCCCATCAAT

The feollowing amino acid sequences <SEQ ID NOS. 29 and 30> are

predicted amino acid sequences derived from the DNA sequence of SEQ ID
NC. 8:

<SEQ ID NO. 29>

SWTHLNVAXIVHSYFKSLSISLWKLWNNGWRNEEMGFQVERWI IQTVTCRRENI IWGTFSSTNNKLKRNLG
YFLFDTFLPFECKRKHVLKKQFCHNVAWTYIXLPVIELPSSLTCNIDGDATALRQKWLPVHQAPRTACLIE
CRSRGKDYISHAPLLXGGVMXWIPANGVMXXIPIN = =~ '

<SEQ ID NO. 30>

IVHSYFKSLSISLWKLWNNGWRNEBMGFQVERWIIQTVTCRRENIIWGTFSSTNNKLKRNLGYELFDTFLP
FECKRKHVLKKQFCHNVAWTYI

The following sequences <SEQ ID NOS: 43 and 44> are, respectively,

forward and reverse primers for SEQ ID NO: §.
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HHGSL RAHL RL GAASL L PAGCL TRAWAL PPRRYAAVGVPXT SWPRTXEGRTREARTPSARL DRSCRRN@& "
RGAPTVSRATGSCSCPFKDCL CRPFPRKXRHL LLGRSGAL QPGL QPYL| VAYLNRVSDLPYPLG QPX 2004
TTTSTFHPSRERIDEERAGCCHHSI M LSGCXPI Cl LXTSQEEWCVPI PUWRVXWWIPQVQRSARTS 55:36Q | D

NO. 26>
| MVPCVLI G.MLGLMFL%%D%CRR@TLLV\GCRELRGQEHERAG—IERPGQHRRGV\?I’GARGGV\SAA
EAPPL SPVALARASABRARRERADRSREEEXICFVWARVLFSLGSNLI SSWPTXTECPI SPTRWSSL SAHR

LQQLSTHLQGKLI LKKQAAATTAL XSFPAADQSVFCEL HKRNGVCPFL GVCRSGPKSRGQQREG <SEQ | D
NO 27> 10n5 rev <SEQ ID NO 44>

YNFNFPPI %%\IX XﬁSRL LPP DPFRLLTNL YFVNFTRGWCAHSLAQ/G.APSPG\/SRR < D
NO 28> following DNA sequence Ion? <SEQ ID NO. 9> was identified in A,
: sapi

| WPCVLI S CAYFL PAXXQSLGTAAPI RCCGDAVNFVAKNVRGIDXXDA CFV\X/ARVL FSLGSNLI

XXAYLNRV SRRl GR TR rh ok @it B9 SR AMRA A T At
respect i etmacaadmrwar th@odr fedestech it AMESat Al %ﬁ@ﬁ%@ﬁ <pEQ
| D NO 41xTTCATOATEETOCCT R GRAAAA TIGR AR Jne XA ARl é:a GGCCTACACAGGGTC
GTCCTGcccmmmmmcmescmﬂcomrmcmCsemmﬁeAdpmaﬁwc&SEQddQchﬁ% gicﬂva
i dentifie d:AlTﬁGWTTG§§_@1@‘§§TRTGATAATGCCTTCTTCTGGAATCCTCCTGAAGAATCTGCCTGAGGCCATTT
TCTTGGACACA A ‘F@WWTAQWGKMW’E@P@KEW

[02)

)

GTTATGGAATS A CRAEARAT TG IR mmmmmmmmm
TATTTTTTCEEE SAGACAT AGRRCE) e W@T’%%GIQI\W&KWWA

TAATGTAGPCT GGACCT ACAT CTGACT COCAGT AATTGAATTGOCCAGT TCCTTGACCT GCAACATTGATC
GCGAT GCAACRECOOT GAGRICAGANG EOEE TAGLE £1dsCACEPAGREEASECAGT GLCTGOCT TATTGAA
TGT AGAT COBEAGITAAASATFASATH BEQUAEEE TREETdHETGh GACIAGTEMEST CATEEATT CG
CGCCAATGB@@TC%TGTGATGAATTCCCATCAAT The following amino acid sequences <SEQ

D NCS. 29 > a e pred| cted ami no acid sequences derived fromthe DNA
sequence|Q

SWI'HLNVA,(b}{

YFLFDTFL DEﬁm&KxHy

CRSRGKDY smmpxesvwxw PANGVI\/D(XI PIN; <SEQ D

<SEQ ID NO. 32>
RHKHTHLPRPTQGQDHKYHCLPSPHLVLQKVFMVNNTHGVVISYDNAFFWNPPEESA

| The following sequences <SEQ ID NOS: 45 and 46> are, respectively,
forward and reverse primers for SEQ ID NO: 9. .

1on7.for <SEQ ID NO: 45>
CCTACACAGGGTCAAGATCAT

ion7.rev <SEQ 1D NO: 46>
AGGAGGATTCCAGAAGRAGGCAT. .

EXAMPLES
Example 1: Identification of Ion Channel Sequences in GenBank/EMBL

A brnief description of the searching mechanism follows. The BLAST algorithm,
Basic Local Ahgnment Search Tool 1s suitable for detcrmmmg sequence sumla.nty
(Altschul et al., J. Mol. Biol., 1990 21 5, 403-410, Wthh is incorporated herein by
reference in its entirety). Software for performing BLAST analyses is publicly available
through the National Center for Biotechnology Information o .
(http://www.ncbi.nlm.nih.gov/). This algorithm involves first identifying high scoring




| VHSYFKSL SI SLWKLVWANGARNEEMGFQVERW | QTVTCRRENI | WGTFSSTNNKLKRNLGYFLEDTELR 1yN 2004
FECKRKHVLKKQFCHNVAWYIl. The fol | ow ng sequences <SEQ I D NOS: 43 and 44> are,
respecti vekyg gr/dagvard and reverse priners for SEQID NO B, - 4 JUN
1004 WO 01/44283 ion h@r <SEQ | D NO. 43> AGGAGGGAAAACATAATE 2
i on6. rev <SiEAPFISeRAIr (LBES) hysseniimivearamamdnchlenghC W USARE 8889 Sedirace that

foll ow n €ndi O 2 |- ) s,ddentified in H . sapiens:
CTTCTGAA%m%ﬁ%ﬁ%&%ﬁ%&%ﬁ&%ﬁ&ﬁcﬁc@&&éﬂ%ﬂ@ﬂf
TTACAAAAGT AN T FanaT IEﬁghﬁii‘ﬁTdﬁﬁBg&X ggﬁﬁﬁ&gg?g%@el de}\ %mokgvé(ka g{gré
TTTTACTTTT TA TTITGIT T CAAACATA GCCT. %SGCCT GGGT
AA mTMTA&‘F%%'%MMWmMMmﬁT
. . CATGGAGT Ti&itiafhd S&ardus - T T

AT AAACAGT T L O R L S e TR, S S e e B aar
ACAT AAACCAGTRANRSTA G B TSATGNCT foF GAMEES THAN G GTNETANGATHAATSCoT AR Ge T ﬁgg
TGTTATGCAAGT GTAGCTATGTTTACATCAGTAT.CACTA TGAGTAATGCATTQ
ACTATGATGT ARTERSAA AT %&%MW?@&WT%WG@@
ATCACT ATCATAGATIERGISORCRATIC oty the b X RiFnha ﬁ&iﬂuﬁ%%@&@@alﬁg%e[) NCS.

31 and 32> are predicted amno acid sequences derived fromt
sequence ofCUSEYRtive SCRRY BogS tazroyor belm@ digite the accumulation of one or more negative-

DFKVHOLPSPIT e e Bl e S PSR ORIy
| NHXKLVSI TIakgorithi| gavirhtens WEE AWM detorifd e Xehsb v NS ERTEMEE TSR dre. VD

HYHTCGPX . 32> . RHKHTHL PRPTQGODHKYHCL PSPHL VL _
I\NNNTHGVVI< Mgﬁmsm usRSaY ‘Qﬁlﬁwaﬁ&’fgéa‘l@h EW3 of EEthe BLASSIMEZ, seonieg4 6>

are, respeahitigl(Yee HERKIREERTIok WA SIE2R SCRTSs | N wfich i ON7. for
<SEQ I D NO, e e et o TR Rl e 'SP, 1952,35,05 1516} which if
incorporated herein by reference in its entirety) alignments (B) of 50, expectation (E) of

10, M=5, N=4, and a comparison of both strands.

The BLAST algorithm (Karlin et al., Proc. Natl. Acad. Sci. USA, 1993, 90, 5873-
5787, which is incorporated herein by reference in its entirety) and Gapped BLAST
(Altschul et al., Nuc. Acids Res., 1997, 25, 3389-3402, v;rhich is incorporated herein by
reference in its entirety) perform a statistical analysis of the similarity between two
sequences. One measure of similarity provided by the BLAST algorithm is the smallest
sum probability (P(N)), which provides an indication of the probability by which a match
between two nucleotide or amino acid sequences would occur by chance. F_pr example, a
nucleic acid is considered similar to an ion chanpel gene or cDNA if the smallest sum
probability in comparison of the test nucleic acid to an ion channel nucleic acid is less than
about 1, preferably less than about 0.1, more preferably less than about 0.01, and most
preferably less than about 0.001.

The Celera database was searched with the NCBI program BLAST (Altschul et al.,
Nuc. Acids Res., 1997, 25, 3389, which is incorporated herein by reference in its entirety),
using the known protein sequences of ion channels from the SWISSPRQT database as
query sequences to find patterns suggestive of novel ion channels. Specifically, one of the
BLAST programs TBLASTN was used to compare protein sequences to the DNA
database dynamically translated in six reading frames. Alternatively, a second search
strategy was developed using a hidden Markov model (HMM)YKrogh, A., Brown, B.,
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ion7.rev <SEQ ID NO 46> AGGAGGATTCCAGAAGAAGCCAT. . EXAMPLES Exanpl e 1:
| dentification of |on Channel Sequences in GenBank/EMBL A brief desdri Jiti 258
of the seawdhiingzsyechani sm follows. The BLAST al gorithm QT&S{T@%‘%

Al t Tk It t
(A Pochul SRS, Blapgl? el Halisle Hisien M &Ql%oifn&rne&iﬁmmm@ ed
herein by apglicatiense protdih fo8Birdg $WOI- B:éﬁ}%‘ﬂ’i%fs 1501 P@g&gr&”},#‘%}, BLAST

anal yses is publicly available "through t

Bi ot echnol 8Y§leptifeodatabase tranglated ji six madingdhimes! HMMS, GOVdeH hefdih, edbaY thk hm

i nvol ves fifst gﬂfmﬁnwun QB gh sc r| n -84 14 JUN 2004 WD 01/°44283

PCT/ US(c) 0133828 sequence P&PF QCWB%‘hF‘PTﬂWH‘é‘%hmlmemn&nﬁmngt h

"W in t heBeuausy of dejsdifegeritiadrch ﬂF&ﬁ'@zEn PR R o MRS rﬁ%]é’yu%@”a%ﬂ?%?ﬂ M_}

val ued threshql.d score "T" when aligned with a wort hgth in
a dat abasePSERIE Mmage releyant Fesnlty thae) aregenerateddyrbe @hﬁcﬂ’mmrbhv@rodnﬁeoﬁﬁ were

threshol d fiMHes ahdly-& whth @Eé) e |n|t ne| hor hood, word hits
act as seeds for | ni t i at P}ldﬁbl arc %esgﬁ aﬁf"ﬁat Lgl pHipsRtelRW  The

word hits awée(et)deeimn:srmhntahmeddt Netﬂllt@ﬂ&eﬁhmegvlﬁékpiﬁtss@&@?ﬁ&?h;(@l}v 1gs far
as the cu Iatlve ﬁngﬁ?@thscore can be increased. Extension t he word

hits in eadiodf PQX a‘l’%"éﬁ:l%ﬁ@ﬁda@)( L h'élt)cmmh%tcmv(l'hlsadeag:hmtegypor e

falls off ﬂahﬁwmaﬂé ids¥ehto ,magg
cumul atlvetb?gore oes to zerf)ﬂlg?mbcgﬁow tﬂne ac?ﬁ‘ﬁ@%‘ﬁ %%&@or
nor e negat N§:49, a8 rSEQ;IDé’E?dhesmndgiatﬂtqsences 3) the end of either sequence

Is reached. The BLAST algorithmparanmeters W T and X determ ne the
sensitivity and speed of the alignnent. The BLAST program uses as defaults

a word | enBxiamply2:abetkition BLO eh&ia f et al.
Proc. Natl, Acad. Sci, UOSA 1992, 89, gg%ieggndﬁwiﬁﬁmg%?ﬂ'n{g‘ﬂ%r ted

herein by Teansceipt Lox Jon Channels | o y) ali gnrrents (B) of 50, expectation (E)

of 10, M5, Nom ang}g nd T _al gorithm

(Karlin et al., Pr oceh]Ng m&é%?iﬂﬂggamgﬁt g%a“%% mggl%i}ﬁ%ygrpmm chis

i ncor por atmdnlWéIWelerbyntqwmfotmdlmsexﬂfﬁdkﬁ €t &) Ladish, Brpped Aﬂ;ﬁ%‘fw Cell
1997, 25, 3389- 3402 which is

.( ﬁdcf)fgglrj;t%g’%& 1990 E?zme’c bi/36 5 380-Brand rewiont of Smylbeiorkaomnaon chatnels cal

anal ysi s okerehsed torilisédviet the fradsiApts DF HEGBE © of
simlarity provided by the BLAST al gorlthm 'S thgmglgaﬁ?lgg{ﬁ segm probability

(P(N)), which provides an indication of the probability by which a match

bet ween t"ﬂxﬂﬂﬁie@t%{ﬁng of 98 AQnf& éi‘gquences woul d occur by chance. For
exanple, a nucleic acid Is consider simlar to an ion channel ‘gene or

cDNA i f the snal¢ wﬂats uBNApc:ldmbnéocﬁx)g fulll lesgtR o SRRNEN prbtems! E‘NA RHEhehS

fhan about oSG BipEaf s eGSR S5t au WO, s SEQ
ID NO:51, or complementary nucleotide sequence thereof, can be used as probes for
hybridization screening of'a phagé, phagemid, or plasmid cDNA library. The DNA
fragments are ampiified by PCR. The PCR reaction mixture of 50 ul contains polymerase
mixture (0.2 mM dNTPs, 1x PCR Buffer and 0.75 pi Expand High Fidelity Polymerase
(Roche Biochemicals)), 100ng tol ug of human cDNA, and 50 pmoles of forward primer
and 50 pmoles of reverse primer. Primers may be readily designed by those of skill in the
art based on the nucleotide sequences provided: herein. ‘ Amplification is'performed in an
Applied Blosystems PE2400 thermocycler using for example, the following program:
95°C for 15 seconds, 52°C for 30 seconds and 72°C for 90 seconds; repeated for 25'¢ycles.
The actual PCR conditions will depend, for example on the physical characteristics of the
oligonucleotide primers and the length of the PCR product. The amplified product can be
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preferably | ess than about 0.001. The Cel era dat abase was searched Wifl,hjl}hpﬁ[]r,
NCBI program BLAST (Al tschul et al., Nuc. Acids Res., 1997, 25, 3389,
which is inggpQsased herein by reference in, its entirety), using the
known protein sg;agle;nc«ﬁzsf f |g£ channel s fromthe, S WS SPREFTARMEBHL. as
query sequelT@B&IFGTT pg%[“fl N 2e8est e cisgEophoratis and iporifiet by Qaquick ™ gel
Speci fi cal | ¢raitén Bk (03en)BLAST programs TBLASTN was used to conpare
protei n sequences to the dat abase dynamically translated in six

readi ng L _rg(rjres. Alltmbdaanliagelibr,arﬁcmﬁaiﬂinﬁ cﬁiMsgonﬁmﬁBmd\g?afgﬁgEﬁQ%?m

sing a hidde r ro ... Brown, B., -

31/ 4?1283 Pd‘?P%b‘g?zg&dﬁ-awm& %}gbﬁ SRddi-agx plates ab agansisy ef 50,PPQpin

Mar kov nod [ A ' V- | 4 ' Q tein nodeling.

3Nl B ol T SATRAA SRRk ST PR deCACARY SR S

transl at ed Fhags plaqueseaté trgnsiferaniets .nyltihembmness@dnérehah Mybdss M) kRnhtkifed for

probability, distri.buti gn of cqnserye nce when conpared to a related

protein f arf Wmeséglcéﬁ afipn f‘ﬁ?%ma(@r? %fﬁ%‘sﬁséérlﬂma@bmww fememigiesgin

HWs nay yirehdtuetibh esieién @ T re] Y.Srﬂl_r}?a(flﬁlaSH%thelﬁ#gﬁysint @cﬁ{zﬁxt )
W

generated by the BLAST search. Positive hits Were urther "anal'yze
t he progr afiSE:ADNa(gal.AM Nakeitrate) - Fitenmelmbtanps areeiried and indubaled at BORE for

dat abases hntaiped at | .to. det i ne, which hits were nost likely to
encode novg?bi%lﬁ"@ﬁg%?@fsél\i%%@f’ﬁaaﬂﬁﬁg'ﬁﬁﬁﬁmm@%\"%yI t) paraneters. This
search strategy.Thelmenbianés att hibridised Wth 8 BN Rbrddirb VeI Scribdell ] &Y
SEQ NO1 to SEQ ID NO 9, SEQ I NGO 49,. and SEQ | r 51 as candi dat e

sequences. [ENAfmgment (B3ngdislabgled withoe KPREER ANEIN) usings Rediprifte®Miraidoan of

the Primary . T r fRr_1on npnel s The predictions of the primry

transcript )bgr?qd; ngéﬁjfdégﬂ%ﬂm%céa %’3%°%ir?&ﬁ?fa1ﬁgy? “@H&“@H’é’?@ %%ﬂ‘\ﬁ@ﬂ&es f ound

i n_t ext booHsb¢lledDNALis dérmbated froml unihcorpdrhied uhélkotdrs by SB00!spieolkSy. | SBN:

0-7167-2380-8) and regions_of siml aritcgl to known ion chanhels were used
A

to di scovelAREsham Pharmagia Biptesh)denawred 419576 forchainmes audl kepepn iate The

Exanpl e 3: L }a%in. g dsolate.c ones..enqeding full
l ength i on%crﬁgndral’g pr%?@?ﬁg@l& %%Eo? %ﬂgﬁ‘t %ng%reﬁég g@ﬁ&f‘%ﬁ’%ﬁa{;ﬁ‘grt i on of
SEQ I D NO: (CldntecSEQIutipnND685C Sir@Q0l intids4 SubstqtertyOthe! 1BbAIEA DN A pobe is
conpl enment areﬁed;ucl eoti de sequence thereof, can be used as probes for

hybri di zat BEfesOrtaehybiizstian spiten. asd theprobe isdeft in hvhridize-oNbe membsanes aThe

DNA fra b AfRkdsf | : ction,m o 0.4l
cont ai nsggg):gy%flir@e m Xt ﬁgﬂ%%%%ﬁg ! B%Emdgg”%s‘“&
Expand Hi gH2fT ded 3 inynuBesl encls aad €inaliRoadiRdBioaahetEs 6ab X )SSd, 0% S, Peinek

human cDNA, and 50, pnol es_of forward priner and 50 pnoles of reverse
primer. PrAHePossdogodak XAR film dEpgmar Kiodak Gompany, Rechester, N.Yh&JSAyrwitthased

on L he NUCLA QA BRULRRA SPY-€/of' 76 hollS" Bl positiéTRIbh} ALbRIRAfom BR' F 07 T2
plates, and replated with about 1000 pfu on a 15 cm LB plate. Plating, plaque lift to
filters, and hybridization are performed as described above. About four positive phage
plaques may be isolated form this secondary screening.

cDNA containing plasmids (pBluescript SK-) are rescued from the isolated phages
by in vivo excision by culturing XI.-1 blue cells co-infected with the isolated phages and
with the Excision Eelper phage, as described by the manufacturer (Stratagene). XL-blue
cells'containing the plasmids ar-c':]')'la'{edidh' LB plates aid grown at 37°C for 16 Hours.
Colonies (18) from each plate are re-plated on LB plates and grown. One colony from
each plate is stricken onto a nylon filter in an ordered array, and the filter is placed ona

LB plate to raise the colonies. The filter is hybridized with a labeled probe as described
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Appl i ed Bi osystens PE2400 thernocycler using for exanple, the foll ow ng
program 95C for 15 seconds, 52C for 30 seconds and 72C for 90 secqndgy %U[}L
repeat ed fwo o2pd28ycl es. The actual PCR conditions W Il depghdysehRss26xanpl e

on t he phy I e f. oI| onucl eoti de rs an th
| ength of ﬁ?ﬁ’épé%%gfg‘ﬁé@d Rle &'?% PF sl Lo RRPRIB L hipedium

01/ 44283 PONAMSC3238Hdm drenhrealcRthet by Diddea Midp
el ect rophore5|f?l and purified eby Qcaqﬁrgéké%ﬁl/l Kﬁ@(@{ rac ?%P‘Eﬁ% Q?J(E agen). A

| anbda pha§enYiPHHEE \? iRYTHCHPRS. nEhecoireef e isen ls dmmxmdnbbadngmng théplgemidect or

i's plated it hebre iy ML ar Iates at a density
of 50,000 pfu pe?ﬁ%*lgxtle %%@omé%%/uésﬂuémsﬁ g‘f(f% %4 as descri bed

by rrt?arrbr ook et Ehe closcma}equeﬁkmigﬁxq&ﬂgqmggfaﬁm@mvaﬂ&f)%ééﬂée%gseﬂ%&ibnccr
menbr anes am 0 atured_for m nutes in denatdration
sol ution (@Aeagﬁﬁﬁﬁﬁk%b] %qu&t’é‘? ‘é‘ﬁ'&f‘tﬁ?@d‘ﬁ%f%teﬁichﬁt €4)iand theghBl ur at i on
sol ution (FRISM™ R, DBy&Ded ‘)’“ﬁff?ﬂi |
SSC. 3 MNad, 0. Sﬁﬂmljla ¥:| t rea;[(%l" Fi 'f)équt%%%ra es aBJO ﬁ{]&%% a 8§§P%§Lfé'§t)ed
at 80C forseqqtzmma ngaction coptainsoabout 0|5hlgtdf@lqshagﬁ)mcyoletdamdmm&r@nes The

e

DN 11 g Er b e A8 il tuggion s 85 Ry inchactylcnseihy Seecis

b Dol B3 3 B ineafifs et QeSS |

i nstructions. Labe |l ed DNA is separat e%i&?r om u ncor porat e
S200 spi n extinsionst 607C frrrsinimitdsh FergriauBicyties iid tisledakeborgoldd t%@CPéMn-

m nutes a ke | The_  DNA-cont ai ni ng nmenbranes (abov ar

pre- hybri &qﬁﬂgéquﬁnﬁ?cy%r Extensiomproductssse perijedsuing Contriflex lfor 90

m nut es. {A8van % i zation
sol ution, and t he dgbe 'S %Htab?ge r%{%é éogﬁdégqlr%&u%yéybé C for
70 mi nut edeaction t&de@dedrbe' maememhttb theecohimm svhiich R>cefittitugdd it a%a&lig&ngt

. g NTI A

Rochest er at Mot tentiBfgtuii, tColuaR- cfuﬂﬁﬁ%ﬂ Sarhyled gre&ﬁfea%dat vscﬁ% fof &out o hour s.
One positive colony is isolated fromthe plates, and replaced wth about

1000 pfu &Hinytes and fissaived in Jul of NAqgading a@futeon (850% dejonized fosmamide; 8.3

o) aques. mey neDT B, B L it Miue BRgkil TP 3208 At o RO B, g

pl asni ds +{iButesand lqaticcBlﬁu) thrge] sanpld ekl ferselivhck 4RSS dsinP ARESBINY i N Vi vo
exci si on b%/ cul turégﬂg bI ue cells co-infected with the isol ated phages

and Wi t hSEHHENESIci anplsis fpstormed ué@epmasﬁﬂ}}??rﬁéemmﬁ‘émeew

(St rat agepgdgrant dehyeodesem&% Y. e cg%é?fs
pl at es ang?%row:]( at ' 37C~for I;h rs. El@i"onl eéﬂ ?F% u?;}?&FB are
re-pl at ed ammob_tgnpial’etsn@ﬂd(se@anmg eOroes mlunnmnfwd)m obtaining sequence

information from both DNA strands and by ré-sequencing difficult areas’ usmg pnmers -

annealing at different locatiornis until all sequencing ambiguities are removed.
Ionl

Using oligonucleotide primers (5' AAAAGGCCTCACAGCATATG 3' (SEQ ID
NO:47); and 5" AGCGTGCAGTTTTGCTGGTC 3’ (SEQ ID NO:48)) based on SEQ ID
NO:1, a human smooth muscle cDNA library was screened using the polymerase chain
reaction (Altshul er al.): Otié cDNA ‘as séquencéd dnd foiind to comprise a 16hger cDNA
corresponding to ion-1. Based on homology to the 5-HT?3 receptor, the cDNA is nearly
full-length, but does not contain the translation initiation codon. The DNA sequence for
this clone is set forth as SEQ 1D NO:49, and the deduced amino acid sequence is set forth
as SEQ ID NO:50. The predicted protein has homology to the 5-HT3 receptor and to
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each plate is stricken onto a nylon filter in an ordered array, and the
filter is placed on a LB plate to raise the colonies. The filter i?{, JUN 2004
hybri di zed "QQBPM ghabel ed probe as described -87 14 JUN 2004 WO 01 44283
PCTf US44/ 33829 .a ove.]ﬁﬁbout three positive colonies are sel &TEPYAH2Yr own
up in LB nelFORRc pfefichelineyqecntars; Jdkrefasd, the prottihef SEQED DCosES lkely@ agen

Mdi Kit (Qe28860) RS 5 manuf acturer's instructions. The size
of the insert is (?Zt g’?ﬁfﬁ@%‘%@icﬁpgﬁ%t"f H’&Oﬁﬂ%obﬁ%ﬁ?’ﬂ{;‘"ﬂﬁ'?% ¥8lrestriction
enzynes Not| andThatDNAnt Eorties SBQ)IDMNG:48RohtARRA] BuZRanstitfbrArR M haft]sC
sequenced di rﬁ‘ﬁtliylPUSi ng, an AB1377 .fl uorescence-based sequencer ’

( Per ki n- EI m8f & fo5s dpumain.qithisiion chappel. Bhe ppmionrfshee DAL encoding thesel t he
N ooy M SR dn bR o BT Atk W ol p TR & FIMAOI XIRLAS 0

ABlI cycle sequencing reaction contalns about &
Cycl e- sequeskdliadgnithe art pan identifycsenerahgaytoiciunkeisald shefied of @it cDNAin Ske Haf 1

ceconds,  arueieRe e ssieip GF other [ingtesied imabanmelhdh, ohe exvasolbiticlorshin
m nutes. Ted”fnﬂéalbﬁﬁﬁ)ﬁﬂ@ﬂi:_ﬁéa@é@lchbl’iﬁl’cﬁeé’e&fmﬁo”?r_0| | ed by a Perkin- El nmer
9600 t hernocycl er. Extension iéoducts are purified using CentriflexTM gel

filtration cartrTereaNARf SR Hd N@¥8icar b usedrio kapiessthEprgtein oBSEED NS,

coni i uged”, focioBikelheERlA ko 2 SERER, EplielS: BpSSiem Yertprie preuRs S
tabl et op cemtitiahsfgefingithe MeORr intg niapimaliaficelid @Sg. HEEK 2906 $18SPSNOLLISE -
Col um-puri fied s%ggilseﬁ areg.dri ed under, vacuum for about 40 m nutes and

di ssol ved i‘FH9° _ ihe presensiof spurob ansraiders (e Zc serolonmati de, 8. 3
rnM EDTA,  a@etylchBliAgy dﬁcoﬁlﬂéﬁnmr&%?asﬂ?ﬁ by %@#ﬁ%&iﬂ%ﬂ%ﬁﬁ% 48 impg for

three mnutes and l'oaded’into the gel sanple we or sequence dnal ysis
usi ng the AR®®77 sequencer. Sequence analysis is performed by inporting

AB1377 files int e r.ogra Gene rbor, M),
General |y, seque‘ﬁg&em?eélggg&gggu‘%o"f%‘mﬂgb‘m% %We ‘ﬁf%ﬁi%ﬁ@ﬁﬁ@&%ﬁ%P@leﬂ
sequenci ng (GenBamsk avcessibnhurhB&tAPYI90DS aind ihag be@ R he AIphSTTREsHIC f r OSt
both DNA ' stracgfsy'. and by re-sequencing diffuclt areas using priners
anneal i ng éﬁe‘ar BF%?PFCP‘BE&&A%@- uhs wqamceér@qméﬁ%wa@hﬁhg&ﬂﬁae@mbas@of

renmoved. | QRinaySdeROmiY dedBiiiel ' A GRLE (D JG 3

(SEQ ID NO 47a$;sécand 5@%@0@%@%%%&%8@@( @@b%%%ed on
SEQ I D Nogenomie BNAeregiommontaiming thecalptalid nlAiGhRagenewess distoeered dndiisi segforthe
pol ymer ase . ' 16t 1.qn- (ARshul_,ef . al. ): One' cDNA was ' sequenced. slid
found io céﬁr;rgr%@g wgg‘g@fc‘s ceéo?#%‘g _8?‘%“?’8‘"1’“6&?9’09‘0 E%P’b?fﬂs“

horol ogy t gehé1eThe WhgeiRPidh intSE) IPND:5 B, of @Poktion theteof, can Bt tlsedtlHHeg%?s
not contain the translation initiation colon. The DNA 'sequence for this

clone is s&nctinges prateinsor pelyamides or ather eamepoyads ezpablesfhinding t specjlience i s
fgg e{o fgﬁ ha rI\%%?E&énPei\Qh‘%Qe protéin® R afifi 6, & Rbfidinie ar AP Hed P rdpllfare” HT3
the expression of the alphal0 nAChR. The proteins, polyamides, or compounds can
decrease transcription of the gene by binding to sites that block access of transcription
factors to the alphal0 nAChR gene. Altematively, transcriptional activation domains can
be added to the proteins, polyamides, or compounds such that their binding to the alphal 0
nAChR gene results in increased transcription of mRNA encoding the receptor. The
alphal0 nAChR sequence:set forth in- SEQ ID-NO:5}::can be introduced as a-transgene into
animals, e.g. mice, to express the receptor in cell types as dictated by its native promoter
sequence or by a promoter fused to alphal0 nAChR sequence 5° of the transcription

initiation site.
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-88 1 4 JUN 2004 WO 01/44283 PCT/ US0O0/ 33829 nicotinic acetyl choline
receptors. Therefore, the protein of SEQID NO50 is likely a rece %Nm
ser ot oni n, waxet/abgshol i ne, ni cotine, or any conbination tP@ﬂ%gﬁmj e’ C

or
set forth i IDH\I% 49 ntains all four transnenbrane dofwins,
i ncl udi ng t éﬁg@?é"'dg qeﬂﬁfﬁgﬂ?és'ﬁon channel . The portion of the cDNA
encodi ng t hese Ib@uharﬁkﬁéhéjﬁsgm | s sufficient for e as part of
a chineric receptor. Those skirﬁa‘fég'ﬁ‘q’ugﬁmtﬁid%‘?‘?mﬂ%‘{]{hr%‘bﬁ#mﬂgw%ﬁemalms to
cl one sai d H&HRNSram differentiil and tisuanypesi Typically, ebigiacstibdthiad nﬁ@'@ﬂiﬂftﬁﬂf

ot her i gang: L: hannel s .g.,,.the extracellular domain of the
al pha 16%?@%?‘?%?%&%% °§FEWFP?T8‘S E}ég‘é‘ﬂﬂ"éﬁ weﬂ*)fﬂﬁéowmﬂdemMrdm can be

used to expuppliers had pecibiebu o udithaleofie BURGSNEIGLNS £ 0FO o

sui tabl e mmal i an_expressi on vector (e.g. pc

vector i nt PsRARHCcIeatde ensodingthg ioneheaas polypepials. 5Y cel I1s).  Activity of
this channel in : euraotransmtter .g. serqtonin or
acetyl chol i ne) (,)Itrh Bﬁeo%&pgﬁ%?ﬁ%% a%eﬁnn@% WM‘&\@&OQE%'E foribel senesationand
infra. | onf uilblerbbésanitgpaifshd semphid MtikendeUeArasing %ﬁgﬁﬁgﬁﬁ'ﬁ@el Rl 4)
has been pébLl ?g?d é(éegggﬂg accession _nunber AF199235) "an as_been hamed
the al phal 8RYEJIIRS A AASERID Mo SEQ IR NACAR)and BEQ IR dxShce was
used to sepugheiepER! : Nn._genom ¢ Uences ;44Si t he
BLAST al gor ﬁﬂ%ﬂ Th(gR equgﬁ%%¥Hg£$c6% 10§ %“biﬁ(’qﬁ‘%dq oﬁ3%6ﬁ£’g?r‘i’iyng
the al phal BedipgnR™) ENeA latelidp spsem (& thephaimi Fhafficid)Notd 1o pBmIER QMO 51.
The sequeng .5' 0 st hen{ei rshee n_contains the pronoter region of the

gene. The s%ﬁ‘??eﬂ’@i’ Lot “HCHP }Sﬁ%%p fsbem a Nick ColummiAmensharh @hemhacizgan be
used to design Azhiilipld MERin ¢ ' i de nds
capabl e of , hi ndi ng ,tlg speci fi cSQIE Wé’gg‘lﬁg%}é’g@"gﬁéﬁ‘gﬁ‘a‘?‘%{}g%g?ﬁ?ﬂs used

pﬁl ya: nih de®) hybridizatipn egtorsmyita thecproke toslettrmine wlﬁgmtis’duefj emessamg eRfmeRn Of
the a pna _ 3 . ot.el ns, m,des, ,0r Qun s-can, ecrease
transcri pt ?‘%nm@gaﬁﬁggglesgé@"ﬂ?i B‘?‘r?&fgﬁéytt%{)“gﬁoi‘?slntsﬁ;% 18 djenhardt’'s seagent,
t i pto. b FornSanhil , '

T bl onar S Sofhchide, TNl A SERIIRA, T EI AT, derformed

transcriptional activation domains can
pol yam des?Vesmighisitigia de theusemetrhixture with thebadditiongoftabothe: 52l (Slephn/Ri oNACHR

TRy { Lption of. MRNA encodj ng th tor. Th
O Dl o riREstled B CRRERieerh ARG R seyerafimen b ABon0 BLSSC R T SDSauced o
a- t r ansgerfilteishiidic cRPEsERKS KobalIX AR fln (HaStrS2h K S5% é‘i}ﬁp@‘f RBERIster WSB! ! -
a pr

types as %}ﬁt gt eg by its _native pronoter sequence of onoter fused
to al phal A 2Bduepsifying sgeen #c-807C alowing dnalysisi of iR expression. - 89 W
11 ALQ 14 JUN 2004 . :

Example.S: Expression of Ion Channel Polypeptides in Mammalian Cells
1. Expression of ion chstinel polypeptides in 293 cells™

For expression'of ion channel polypeptides in mammalian célls 293 (transforined”
hm primary embryonic kidney cells), a plasmid bearing the relevant ion channel -
coding sequence is prepared, using vector pPCDNA6 (Invitrogen). Vector pPCDNAG6
contains the CMV promoter and a blasticidin resistant gene for selection of stable
transfectants. Many other vectors can be used containing, for example, different
prordters; épitope tags for detection and/or purification of the protein, and résistance’
genes. The forward p:jmer for amplification of this jon channel polypeptide encoding
cDNA is determined by procedures as well known in the art and preferably contains a 5'
extension of nucleotides to introduce a restriction cloning site not present in the ion

channel cDNA sequence, for example, a Hind!I] restriction site and nucleotides matching
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PCT/ US00J33829 Exanple 4: Northern Blot Analysis lon channel expresgiqy 2004
patterns can be determ ned through northern blot analysis of nRNA from
different cell and tissue types. Typically, "blots" of isolated nRNA from
such cel | sY %148 es are prepared by standard nethods or pRETH&ESNEIE2H r om

conmer ci al theipsihaard nualedtide equanve e The Rivesse Prgtets i BetBdGhaPY gﬁ;c% £s

representi a f.ragnent of tq)ﬁ ol ynucl eoti de encodi ng the ion anne
pol ypept i dé- °‘Fﬁ‘d§3}9°sﬂ F‘chﬂefcﬁa hECTHFIPS & P eextension ef mugleohdestta mmisrdicPER

prot ocol s frediridiish &8 ' i sin ai s of sense and
anti sense é{rhi:éntt at i oﬁﬁgléftég%ﬁ%ﬁ%ﬁ?ﬁé@%&ﬁﬁ%ﬁng)g%@h oot ol SEPE RO 1 to
SEQ | D NO SuogFe3tmenan14an leBtd2s| doripdnding tblid reYersd CotpIRMRROSEHRE ioif NE
probe is I%Rglm%g r dil}ofactivel '&J@%he usemgf a32P—_ijTP by Redi prié;lr%ﬁl'M
DNA | abel i g~ Systen | Feseanesne A et FRdiiens g&e deerpined by thstmbsican  duri ng
anal ysi s. Pprepepic®dRef théoligtnubIesiderirhdradd e l@n%ﬁhg{fu@%ﬁq i ﬁpg%%h?ﬁﬁ PCR 11 4

Pharnmacia). A nultiple human tissue northern
7767-1) i sPIRsygt isigs! pymtiedrndplonsd inte st HinddlIxaHoh siéseofphobetdro det er ni ne

whi ch tissues e ¥ s Pre-hybridization.is carried out at
42C for 4 hoursﬁ%ﬁ%ngg@ﬁ?%rﬁegr‘ﬁ%§ &%ﬁﬁéﬁf’?‘md@‘i’%’wt ashransiened de,
250 g/ ml  saitapfor sgenple 293, cely bsihg DOTAP frah FediRh IR B 0N é}ihﬁgﬁx?]ﬂgn 42C in
the sane m'qut.ure 'é&ét ae addition of about 1.5x 105 cpm of abél | ed
probe. The'HG1§H3PPYS:4Na- Bty Bansfegted ¢olls sretestad foriion chazrelSEGYity ands SDS.

Filters wepgntysnassfkert %%J'-I . ny, Rochester,
NY., - USAj)?pvm' th ?ﬁerizﬁt ensi fyi'ng gé?@éﬁéﬁ%%&@%%ﬁ%?ﬁal ysis of nRNA
expr essi onElfiraphysiolbgy, B Bragticl dyppedach dbI GhadivelitoRIRLIGRis Al € fbrd Manmal i an
oxpr essi onCBIVTaN B oS0 g SabRec el A almRmmeit S Fesgodes. 2651 o med"
human, pri Saiith, BIDEc4OHIRegh@AaHd PH ] ' i lLgygnt ion
channel codin‘%ﬁ’gl sequence i s prepgr e?éﬁgﬁﬁwzglgrwgrﬁﬁpgégn).

Vect or pCDRRgiolegy Safisty (1ABS)CIRusprovidessoneamehna byl vetsith mincthanmiet atstigntandsne

for sel ect'él%?mq;ﬂ&tdabl e transfectants. Many other vectors can be used
containing, tor exanple, different pronoters; epitope or detection and/or

purification; of DN¥ is purifiedi usingQpidgenachrSrhatBgRphg eMafmns ARE rh¥@Edies bopr for
anplificat |eglg of gf/ﬁb% i.on cpannel t|?_olr(§pept I de. encodi nig _CDNA i s determ ned
by proceduf®s Ui RPIARFRstection media (Boetningsr Maankaimy Indianapoiiss IN).5°

ext ensi on ahhdeS ' dl i ' i t.
oresont iy PRSALS Bahitbsied filsdte BAE fordapfesiion St 1o Whnklcfip Using

restricti oWestenebloteprobed with agteHisrardritinign cBahribt pitiie 2808016, (etddRSxly
PCT/ USQOY 33829,

al so determined’ J;gepl)fP %(;:]ees(c:fgﬁ%g e‘idklhn 5 $rfO$fi‘ ﬁggﬁeﬂ%lfje%;ﬁ%bﬁ-l‘;g‘%@rr" \é}e{/’%g?fﬁi”lﬁlgﬁ?é i’is
5" extensi protedih isdetdctal frobothcetld bidgi¢8R by western blots probed with anti-His, anti-
Myc¢ or anti-ion channel peptide antibodies.
2. Expression of ion channel polypeptides in COS cells
~ For expression of ion channel polypeptides in COS7 cells, a polynucleotide
molecule having a nucleotide of SEQ ID NO:1 to SEQ ID NO:9, SEQ ID NO:49, and SEQ
ID NO:51, or complementary nucleotide sequences thereof, can be cloned into vector p3-
CI. This vector is a pUC18-derived plasmid that contains the HCMV (human -
cytomegalovirus).intron located upstream from the bGH (bovine growth hormone)
polyadenylation sequence and a multiple cloning site. In addition, the plasmid contains
the dhrf (dihydrofolate reductase) gene which provides selection in the presence of the
drug methotrexane (MTX) for selection of stable transformants. Many other vectors can
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restriction cloning site not present in the ion channel cDNA sequence fJH’N 2004
exanple, an Xhol restriction site, and nucl eotides corresponding to E
reverse cowmplognezss of the ion channel nucl eoti de sequence. Péﬁk)ﬁsoﬁ%m

condi ti onspangd I operties o
ol i gonucl eot i deggiplﬁinrglr@gﬁrd Heph *eng r%htcﬁ} Ofnﬁ)ger? Sﬁ’t%tﬁ%forﬁéﬁéuowqﬂm
pr oduct |_sptg'dﬁcapun|oftlmq:raneﬂ1 ahdreeittandé gedidde Hi ndl11-Xhol sites of the

vector. The pI gRDNA is purified using a Qagen plasmd mni-prep kit
and transfect ed ard; pRImenis Apte @W@@Y@@qedumskngwﬁﬁrmﬁanrmsﬁdetabgn

di B -I\@(Qém | T tl f
(r:rgl : 2 gil’ geﬂdé%g% | o{r?%’lncn'rlannﬂﬁ'xloa{1 \C/)I 'Itfyba&ﬁgls)m@?rﬁl%gég&n ét?)ﬂgwgigy hour s
by establ i mmes:wmoqweseqfone It@ahudablyc&s stgaehee Hivatin SETY R NP9Yo SEQ ID

Practlcal ﬁgﬁ( Dﬁ@e% g itor., 1RL Press at Oxford University
Press, A% g&& Q;t Qfgnomqmme@f oﬂhwcmdpsmeif@
Sm th, H Lﬁﬁﬁ&etexﬁﬁn&??'ﬁﬁdﬁﬂgf [sione
Aneri can Phy5| ol ogy Soci ety (1985 |s prow egelrongar?rreﬁ%%’sa einc?‘rﬁml on

channel ac mpkeyndwhteh ummiuacstaa%alkddmn@NAe ifstlqwed Byi rﬁdldmuegwﬁﬂcage n

chr omat ogrc%plj%(%o LIS and tran gﬁd %g cells usi ng

transfection Reda %%o@ﬁ?rfﬁ&é’?’p i ‘Fﬂﬂ SEFHsPFeIvERgn EQrIMpgnlt Py
t ransf ect %dC&EQchN@@eﬁﬁ@QEQQDﬁ@SF%?bQHwﬁftﬁéé £4 hours of transfection,
using Western blots probed with anti-H s and anti-ion channel peptide

antibodi es. PerPmB@AR|consists afiar mitial depatiifation step o€ b enihad 954C,1B0Zg0ks bf 30d

pr opagat ed. Product.i on r ecomi nant rotein is detected fromboth
cel | s and SHedfae g'ﬂ?'%ﬁ'tgrﬁ E&S E‘%H@dﬁt\ﬁ/\st aa 9 seq extensian at 7Rf, fgHowed

anti-ion A | ' f i-Q hannel
pol ypept i des I'n %&Eﬁlbrﬁ?ﬁ € %g@pégprﬁéggaﬁhﬁgd %hgﬂﬁﬁr‘@? ﬁb"o*%éaﬁ‘fil des
| n COST g@aﬂlss,lteaof)gto}mslmﬁl-@btmgc%mhlecm lmmf%éleéﬁ% BU&IIecdl s d6r ]ﬁﬁplﬁf&ubﬁ)
to or conpl enent ar
nucl eot i d@ggéquglo&'ﬁ? ?‘ng\‘ eﬁv'\&;fsaengﬁfw& Qigeen %%@Pgm ygﬁumm.agdvgct or
is a pUC iRneRE l,,ﬂﬁlp CEW
cyt orrggal oVi rust)w?%{c)ﬁioﬂgrgg%%lg%ﬁ u%@?%a rom-t M%L éfog"roowfl%thc
hor none) W‘%@é‘ﬁyﬁ atqtmls eEpmh@ghfaam 72 hrowirs afper eransfectiong thed hedia and the

addi ti on, ns the dhrf (di hydrofol ate reductase) gene
whi ch proVi é%s sgﬁ%ﬁﬁ" PIOIIRENIESI Nt he drug net hot rexane (MTX)

for selection dbnshabk!epd ﬁwmﬁedwm%d@oswenémﬁe% 14 JUN
2004 WO 0%{44283 PCTI USOCO 33829 . be used containing, for exanple, Ydi f ferent

pronot er s! Nipchompgenization andpurHymg mepbianes kygangifugttiohe pr ot ei n,
and resi 5%@!&5?1129:@&%?5&3% Bl Puftable ¥Erodrd. S8 EHIIAS heBroRIPGE I ©S known

in the art and preferably nt alns a dices an Xbal
restricti GnatspleecliromaMgmnhmg Pufifitd snschahyel-is concketedtediod). Simgriml s espond to

a nuel eot | g8, 38 I8SG R ikt %‘msaw E)membntm%a% Stored it 80°@iz v i i

Example 6: Expression of lon Channel Polypeptides in Insect Cells

For expression of ion channel polypeptides in a baculovirus system, a
polynucleotide molecule having a sequence selected from the group consisting of SEQ ID
NOS:1-9, SEQ ID NO:49, and SEQ ID NO:51, or a portion thereof, or complement
thereof, is amplified by PCR.: The forward primer is determined by'methods known in the
art and preferably constitutes a 5° extension adding a Ndel cloning site, followed by
nucleotides which corresponding to a nucleotide sequence provided in SEQ ID NOS:1-9,
and SEQ ID NO:49, and SEQ ID NO:51, or a portion thereof. The reverse primer is also
determined by methods known in the art and preferably constitutes a 5° extension which
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NG 9, and SEQ I D NGO 49, and SEQ I D NO 51, or portion thereof. The reléejrﬁ |
primer is also determ ned by nethods well known in the art and pref rg ﬁ@“

contai ns aypge18¥dsensi on of nucl eotides which introduces a I ﬁ | ng
site foll omeqré es whi correspond to the reversep%wilIl Jé?oﬁgkt of

ﬁrf]gu L.eatid
a nucl eot | d&8 é‘iﬁ?ﬁ?&@i qlening fiteg tWsdNpgucleotides whigh SB@esONNGD 48, rewmst SEQ
D NQ 51, Okorh@teinerof dfichthide i RELO0NRH 31 SEBPANOS.b! S0 dBgh Hoatl "

step of 5 mn at 95C, 30 cycles sec denaturati
anneal i ng abEQIR MR 130r s portintthersobn at 72C, followed by 5 nin extension

at 72C. The PCR p{o t i el purified and |igated into the Xbal and Sall
sites of vector Eﬁg gﬁ{ H‘ﬂﬁ'ég&)%tp}’{}gf‘iidgg%ﬂf&ﬁ@ Aelcanddt pnl Fandelpaeddatol the f or
anpl i fi cati eiiresporeind¥iddwriveiiopp ACHTLIRG PV ihSerP 4hh D i\b 16

chr omat ogr aphy col uﬁrr%r\llﬁi andv. traﬁr)lsfect edqipnto 1}&%§ $£‘:’:ie):l{g§ Eyéﬁ)h&%?’g%ﬁ“

Li pof ect ani $PESSSOAGEROT Cahthins BR Strong giolyhailrig ptometemaefinhé 4 etogrephasalifophiosol s.

Forty-ei ght cafter,t t] h di th Il

Fout ba oM it BRGNS BT ALK RN R £ Tt ed Ftsieanromdne muttiple.

expressed i ¢cloninpisite.ed fEOBirCiBhAs speToshoRphdriatbn B a ufbSbiPLiend &{%Hic?n ¥ a
|

honogeni zation and purifying menbranes by centrifugation, solu I'zing the
prot ei n usi g rerogrhinam pecteiapascgding; theymaltinle tloping gite kroalpr ptestm. B cotrse,

exanmple, c . LL ' hannel i Q ntrated t /m
i an ARy bl BNovirl vhb i th B0 b Fhcc of pAARETIA Bichs WA 1 oy o0
it =800, |'pVL94L and fAclivpl. eOthier SipabRsaictrs fofr thesxprddaidARIS idioEnARRAL | des in

I nsect Cel |l s .For .expression,of iqn, channel pol ypeptides in a bacul ovirus
system a %YW&?F@W%&%I%EUB? ﬁ"é“/?‘}fﬁ VACIOBERRSHuELs drgluda anpropristely he

group consiigtilsighalSR? thdsc '1&%1%@9,%@%%@%;%&%%&@%&%6%&

portion thereof, or conplenent there orward
primer. is awgespeplade, by requiredioBechkreotars ame desribedin Lackbwperdis vaalogy, 1989,
constitutes . <8Xfensi on adding a Ndel cloning site, followed by

nucl eot i des]‘/\?\jhlglcﬁst%'f’?%%ﬁﬁﬁﬁi ng to a nucl eotide sequence provided in SEQ I D

NOS: 1-9, and SBR VibsNe: @it sslated hisinetanddrd HAEUIBYVRAS %}kﬁ?@sswﬁ%ﬁ%ds, The

reverse prinmer is also eterm ned by nethods known in the art an

pr ef er abl y 6k as those described inSSuramessghalurd MarnugbofMetbods 20 Baculotirs et s 3
PCT/ US0013 ' ' L d | i d
otnd ot CO SRRy CPE Rl P AR Sl ol Bl ST SRS R

whi ch correspond to the reverse seque
provi ded i.nI5SSEQIPEINCS: 1-9, SEQ ID NO. 49, and SEQ ID NO 51, or a portion
t hereof. The PCI? ct and

cloned into the nc%(rﬁq% §‘i§8:‘?§1 J ‘?p'}w%ﬁd&ég' iy ‘e%é%eﬁﬁmgﬁﬁg%ﬂ San
Di ego, CA).chijucel geglﬁ&dd&xpﬁﬁ%_ah&a iHRBaRll oV &NifSthe "Basiib@BMH PRANRSHEH
pronoter of the Autographa californica nuclear polyhedrosis virus
(AcM\PV) , datiPharmiogen, Sapdegm SA)using metodspromided by ithe mahefamrer s Indéviduel
Protei " ki NS isihis &QanROPAPbHah pRRRAGh By HA SRR ShleEea L i Sin ©
methionine at 24 hours post infection.. Infected cells are harvested at 48 hours post. .
infection, and the labeled proteins are visualized by SDS-PAGE autoradiography. Viruses
exhibiting high expression levels can be isolated and used for scaled up expression,
For expression of the ion channel polypeptides in Sf9 insect cells, a polynucleotide
molecule having a sequence of SEQ ID NOS:1-9, SEQ ID NQ:49, and SEQ ID NO:51, or
a portion thereof; is amplified by. PCR using the primers.and methods described above for
baculovirus expression. The ion channel polypeptide encoding cDNA insert is cloned into
vector pAcHLT-A (Pharmingen), between the Ndel and Kpnl sites (after elimination of an
internal Ndel site). DNA is purified using Qiagen chromatography columns. Preliminary

Western blot experiments from non-purified plaques are tested for the presence of the
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t he reconbi nant protein preceding the nmultiple cloning site is also & JUN.2004
present. O course, many other bacul ovirus vectors can be used in pl zlce of

PACHTL- A, ww@ch4ass3pAc373, pVL94l and pAcl M. O her suitabl}edll,gg@(?:{_}ﬁ%?{ O;uch

th ' ' - | | ti d b , P .
vect or " contdcPihyftant BRGRRP IR oxpBed BER WHcH par it thsanli b foeransgdr. pt § on
trans! ati oBecaud id elfdnhelipolighepGidéy/rd intétall e e prdind Bk paflrdh Wi he

'bed PN Luckow

peptide, as required. Such vectors are describ et al.,
Vi rol ogy, Busein samply is facilgatedasinggletsrgant extrattien.vResutsiare qonfinmedafied fethat ed

Summer o ot P2 HestR b 6 B RO PR hesst FE Vot or e and I nsect

Cell Culture Procedures, Texas Agricultural Experinmental Station Bulletin
No. 1555 §1987 -7'Icﬁ’éa pr,efgrred enbodi nent, pAcHLT-A containing the gene
encodi ng t é“?’(?# cruerastion Jirppdisy ¢-dlybrid System r oduced i nto bacul ovi rus

ot hods. pr ovi det it e R o oreapel sl e SRR protFby b Beapidn ' "

met hods provi ded by the nuf act urer.

anal yzed foap/prvohpbrd fbodustreeninpetiodican bbededn ThisHsest weks Gk Hescrbbdin3sS- :

met hi oni neat, 24 hoyrs posi..infection, . [nfected cells are harvested at 48

hours post I.:'eiqsnfr P%ﬁ"'gaﬁ}&% Hé‘il%ége‘f‘@ﬁh brigeupemategrherein by aefesange bryitsDS- PAGE
aut or adi ogérRBly. AVpFdiS&@?is Fublshéd intGerPd ' : i,sol at ed
and used for gt(’:yal eg u e§<S resssi on. For?é "ggﬁrﬁé@fgﬁ%@“ﬁﬁ%{’%ﬂgﬂ%ﬁé@

pol ypept i d¥8leyrk §pps,iM¥cand Aegubel, FaMpala)l 082, SoridRrotavolsaie Walehdut B@idgy,

sequence Oft I 1 e I.D N%IF4,9 n EQ | D, NO 51, a portion

t her eof , .‘.iség%f‘l'.%%‘ P%d %v?dyp@@%gfw, eb?fgioﬂﬁvié‘,g aéﬁép‘:ﬁﬁ?or‘i%tﬂgi‘?@&&‘i bed
above for rebrentedyu itheifeietye KsitsQite avdiRbleFrbnt ORI, PALYRRRCA m%&ﬁﬂﬁh' &9
CDNA i nser,‘[,wl i-ly | oned, into vector pAcHLT-A (Pharm ngen), between the Ndel

and Kpnl . stYe Bistem Phi nation of an internal Ndel site). DNA is

purified using @ . Prelim nary stern bl ot
Eper i ment s 1o aaan of eGP Bty MR Bine i AR g SREEL of ¢ he
-93 14 JUNpdlppebtidOand the4288 tREHpisaFAaa8GAL 4 DICABImdiIAG HoPaki (©NAHD] ke
expected size Wq1|: h reacts with the poly-H s tag antibody. Because ion
channel pdfABERY E’sa‘h?pé’r‘?rfﬂ"’é'@?'éfm{%@ﬁv BREKI7diusings lanéng of the

protein saeptbqies. Siailkily, o GALYS:RG ashak 88DY AR Rrhiy0 comttileliSn @l ©

confirmed after further urification and expression optimzation in H GS

i nsect celesondRlasmid(iy., T Bcfrern s DNAapf plotential toni chaByed pelypeptider-biadingo

assay for jan. Lde- | .act.i n oteins, the interacti.qn
Frap] two. B (ool SR8 o) A LRHEN oS R0 o1 i Suleh TRIONA, o,
descri bed BB/ ioniohhnisel fasioratonstriettis verifiediSeqietRing? 4R te¥dll ¥6r dufordonsdiispor at ed
herein by reference in its ntlirety. @Hﬁmt ocol 1s published in_Current

Pr ot ocol s TFRORAIEEEE P‘é‘.‘vaBPBPBéﬁe territy g path of whichyvquldpreyentasucgessiubiyebel |

F.M et a'hyb%ﬁ%alyﬁ&?'@imﬁwm Berttn2t Witk thSaD/RBMry fusion construct to
ensure expression in host cells and lack of transcriptional activity. Yeast cells are
transformed (ca. 10° transformants/mg DNA) with both the ion channel and library fusion
plasmids according to standard procedure (Ausubel, er al., supra). In vivo binding of

DNA-BD/ ion channel with AD/library proteins results in transcription of specific yeast
plasmid reporter genes (i.e., lacZ, HIS3, ADE2, LEU2). Yeast cells are plated on nutrient-
deficient media to screen’for expréssion of reportér genes. ‘Colonies are duslly assayed for
" B-galactosidase éctivity upon growth in Xgal (5-bfomo=4-chloro-3 -indolyl-8-D--
galactoside) supplemented media (filter assay for p-galactosidase activity is described in’
Breeden, er al., Cold Spring Harb. Symp. Quant. Biol., 1985, 50, 643, which is
incorporated herein by reference in its entirety). Positive AD-library plasmids are rescued
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4th ed., Greene and Wl ey-Interscience, NY, both of which are incorﬁgre@]heﬂ
herein by reference in their entirety. Kits are available fromdo ,ZU"

Pal o Al'to, whotARkghmaker Two Hybrid System 3). A fusion o;,ctrmgo #%ggeot i de
sequences codi nggal | or partial ion channel polypeptide an € yeast

transcri pt itBH ARG andymuedpendrintodberanigingliastBBhin & welbmsdthetatrathsi N an
appropri at ' [ RBKTH ):r USI D t andard supcl onin t echni ques.
Sinmilarly, %gH{aG%Eﬁé glgiehtlgd nggnél%?ls %&B? pfoﬁ%’ﬁ%%’ ‘ior"gf'rﬁrs?eq’ cm@"@g{‘ﬁdt ed in a

second pl agolypeplidelibrapCHioted) infteractionRNAsert A @ehdnck® b CEAPMR presence of
pol ypept i de- bi ndicgg. oteins, (for _protocols on formng cDNA |1 braries, see

Sanbr ook elRgpenr rarpe, fused fo GABA AL and toadatermina thie identionef the gan ¢tmnnel

verified byohem biddinedeiel£st ed for autononous reporter gene activation
and cell toxicity, both of I ch woul d prevent a successful two- hybrid
analysis. ' Simlar-controls are perfornmed with the AD/library fusion

-construct .. to .egs pressi in, hgst cells and. |ack of

transcript i%‘r?é'fp]ﬁgt \k‘l ?&?@ﬁn é?to(ilg’é?ﬁe%“‘gf‘gemtL”é‘?féf:ﬂ?‘!ﬁe@v@baﬂg JgsChannel
transf.or mapohiepe@) W th both the ion channel and library fusion

pl asm ds according to standard procedure (Ausubel, et al., supra). In vivo
bi ndi ng of = DNAlIBDrder ¢hasshnfaradn ehianhel Ablyipeptider intgracingi ppstelns sfhhidrésciefice

transcri pti f _specific ye I 1d reporter genes (i.e., lacZ, HI S3,
ADE2, LEuzf‘%% e§§t£5@|%¢é?%?éﬁéaaﬁéﬁ%m$?@ﬁ%f ARFramt of Fiime o6 as58Y con
'for expressieribéd inQyiekdj& NBEAQE, Nafurd BRi@Andibs), 1998 35, 357 avifieh {0

p-gal actosidase activity upon growh in Xgal (5-brono-chloro-3-indolyl-p-D
gal act o&iceERoraigs bereib by exdersecsiin its entinesyr Thissassay isrbagechon thetfadtithta sehen

tivity i | I ., d J Har b. . . t.
2 V1Y | e T 5ol A b S roh
entirety). irtoslase peoxitityj the doyorfluesophdre, ahen exirdochn-thdhsit itd bherg) Qfthe WO

01/ 44283 PCT/ USO 338%13 f\rxgm transfornants crn_ghrei ntroduced into the
ori gi nal yBHEPUEHIQTPIRLE WRPSe CHUSHATE Meagyrey. n she @BHfion §Pergrumeictha deroDNA- BD

fusion prohRisnéverp GaR ﬁk%ﬂ% dpecth of 13120 torﬂ%}’e‘)&%}lhg?éé&’@ém tw

protein interactions. |nsert I's sequenced to verify t presence o an
open readi ABsOrPtinTesPetisRand betwpenitha bve elission dpectraniespectivelyi shendd by of t he

i on channel,:..: epi i.de-bindi N, ampl e 8: ERET Anal ysi s of
oot oi e b SinbeaDORb bl B Ml Bl flecclmiPBRE & Can et iRt R 0 der
to assay R(CFP)YYelkaFhelrespaityBretein FFP) (TsieraRY (1998), otrRidiSRer BibskeasEENCE
resonance SQ rgX tr.a.gsf.er%‘%ERET nmef hods,can be used. An exanple of this
type of as §'5 P oVRIER i5 ing 5#35?F°F\IP‘,“%?’“HFW),- Nat ur e Bi ot echnol ogy,

1098, 16, 547, wiflfon!oF the AR SbndiS eRIARYwAGE BF BAGSI Il chlbnePNt I €1 Y.

This assay is based on the fact that when two fluoreScent noileties having

t he appr oppplapeptides and CFEris eeristuétot inanmgpprapriets rlasmildy using) standand sutelaseg

PYOXI M 1Y 1 RfiqB iadilaHy; BRI Tide Ry STV FusiSiP0r he PORINY inik e @Y 1©

target protein is constructed in a second plasmid. The CFP/ion channel polypeptide fusion
construct is verified by sequencing. Similar controls are performed with the YFP/target
protein construct. The expression of each protein can be monitored using fluorescence
techniques (e.g., fluorescence microscopy or fluorescence spectroscopy). Host cells are
transformed with both the CFP/ ion channel polypeptide and YFP/target protein fusion’
plastnids according to standard procediife; "I sinu interactions between CFP/ion chaninel
polypeptide and the YFP/target protein are detected by monitoring the YFP fluorescence
after exciting the CFP fluorophore. The fluorescence is monitored using fluorescence
microscopy or fluorescence spectroscopy. In addition, changes in the interaction due to

e.g., external stimuli are measured using time-resotved fluorescence techniques.
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acceptor fluorophore whose em ssion is neasured. The em ssion speﬁt rl}wl{
the donor nust overlap with the absorption spectrum of the accep olj e
over| aps b¥OWE#B88he two absorption spectra and between t hguogasssi on

spectra, respechiteriayivelghdVTF# facion bR NG useful . .
donor/ acceptor .pair is 0 an Fl uo(r)?ascent P?gfgﬁln%tﬂ%%%gi)%&ﬁﬁ‘é@d@ht
Protein ( FrRolRe puRs bmideyrotenysi{fetipraecol Bon divening DN A5BBrafdd segthi ch i s
i ncor por at imyits.entirety). A fusion of the nucleotide
sequences %%P&g;%’?‘é%&r ﬁggﬁﬁllgprqt{)aﬂsg@ﬁﬂ@h{n bath theelpiH/ipaschaneel CFP i s

CT Lt embiipergi \ _ 1 on L _ Py
const r uct epblypepside and (YR fusiof hawmagmldssmgne%g%@égﬁ%gg%g f’%ﬁ!’ﬁ%%’&%ﬁl ol y

t echni ques. dltgi mlarly, a nucleotide encoding
i nt er acti i I0E BIYBP EBCEng with ap dersehanaelawlyneptide isddentified g redtuinghand

CFP/ i on chRpi&]cilOhk Ra0A o diisi uct is verified by sequencing.
Simlar con?rol s are perfeogorgéﬁfgmﬁﬁ?}?%hﬁmnamﬁgﬂ“ protein construct. The
expression of each protein can be nonitored using fluorescence techniques

(e.g., flyerescence ncrosGo r fluorescence spectroscopy). Host cells
are trans m@rbmsﬁaﬁ&ﬁgfﬁ%fy&ﬁ“hw@ﬁ&‘m@lhapoﬂﬂs@bﬁiyde and YFP/tar get

rotein fusion Sdekashbel | ; r. re. In sit o
Pnt eractions betd!\;/e.en' Qéﬁﬁ%gffﬂ]g%%]%%ggt | gggﬁdgg’ﬁ%’j@&ﬁﬂ@%‘éﬁs%ﬁ%%ﬁ n
are det ectadd aptpgemisis) of ionghennel ageityl Wdtheagle teefoll Wi aseays ifdifiyt ABasRP

fl uor ophor.gy.: | yorescence i,s nonitored using fluorescence m croscopy
or fluores: glé: H%g ?lél%ellé ? ¥ %oggcdlb@?te? GisAyurement of otiisa donsimayrke mwades r Amongthelue

to e.g., oeodubitoslth@tdambk ideatie S5 e 5kshv 16 nhi ' sgence
t echni ques, -95 14 JUN 2004 \/\0%??442835%/ ugo%?%yg@ﬂ%ﬁ?“e‘;"ﬁgp? g‘e"l‘ﬁ’,‘ a

YFP fusi oRhishsvpthetly 2palogsandiderivatings of natuobhigamsis; putibedieis Adntibody channel
pol ypept i deshieqR LAS 1: r 01,060l S form CGDNA libraries, see
Sanbr ook gﬁggeag’ %%%%ﬁﬁhgg thf(% %rflgmﬁﬂdégfl?‘éeﬁgg%‘?’r’r’éa“&gaf’ﬂ%ﬁ‘%"ftﬁ‘i‘émCFP/ i on
channel  potiyqsyplikeieombvidatyfial ifbusriespard/dirsphthetit 86mMbeiinds Mnged 8% i fi-t | ng

e protein interacting with an ioh channel

FRET are then . solated apgd th !

pol ypept i O}'%hﬂug éﬁF?’?‘P%BPﬁW%ﬁ &g ths likgg Alsmgdelatars that bind Barchemodldirag t he
YFP/ t ar getusdfulsfop fdeptifdigs PRIrBeR Nt f ul ators of |on
Channel Activity SetlﬁtflggF ﬁlChEgl?ow a?%‘%é%rgﬁ%n %ﬁk?‘%’ Hrr%a%@%lefy%wpﬁes’

i dent i fyi Ribaioginahpepesqsagpstibe tike). dAgbnist badjanthgarist médulmorsabemeehl fBELp-Vi LY.

Al t hough 142k 0 g typically neasure calciumflux, it is
cont enpl- a%%?]l the tagﬁnedgg’l??éér@ %@n%%g 85?&‘24}4?‘8%’@*?&&%"1%@. “%rﬂﬁ@asf [§tates
modul at or sharaaterizelrbybabntinaltievel oot iby chdisl. The Wshys biay Ve peiBimdd Qﬁﬁg
conpounds .of, the jon gﬁﬂannel; synt hetic_anal ogs and derivatives of" natural

li gands: SHeleRitptye mogplatarsqgndioriamiba rerformed wsing s kniowahagbhistinc onpounds

derived feaRbinatied #ithd3hdilag! : : sat) : ody-I|i ke conbi natori al

| i braries; and/or synt het_li C co%%‘%&%%g&iméseantl aS’ed by hi gh- throughput

screening of | Abr ar Aequotimdssaye | i ke. Al | nodul-ators that bind ion. channel

are wuseful fog_ jdentifyi such.jon. channels in tissue sanples (e.q., for

di agnosti c purlioﬂoélgesgsgly.)éeﬁ'g(e.g., &{b ccllsc)aretranmen y co-trans ectedrwlthbo anglon
channel expression construct and a construct that encodes the photoprotein apoaequorin.

In the presence of the cofactor coelenterazine, apoaequorin will emit a measurable

luminescence that is proportional to the amount of intracellular (cytoplasmic) free calcium.

(See generally, Cobbold, er al. “Aequorin measurements of cytoplasmic free calcium,” Jn:
McCormack-J.G. and Cobbold P.H.; eds.,  Cellular Calcium: A Practical Approach: ;v
Oxford:IRL Press (1991); Stables et al., Analytical Biochemistry 252: 115-26 (1997); and -
Haugland, Handbook of Fluorescent Probes and Research Chemicals. Sixth edition.

Eugene OR: Molecular Probes (1996).), each of which is incorporated by reference in its
entirety.
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pat hol ogi cal purposes, and the |ike). Agonist and antagoni st nodul aﬁ?rJﬁN%[ﬁ
useful for up- regulating and down-regul ating i on channel activity,

respecti vekyp olif247 eat di sease states characterized by abngkqajéo&%\é%s of
ion channels. T S bhe perfornmed usi.ng. single putari

modul at or s, and;\l grO%r%r;esglﬂggﬁé?’sfﬂ’ﬁ%CWﬁld‘%?%ml Spioged into thesppimraciabn
Wi th candi dabfes@ibh a8a0# Ficd r(lﬁﬂit?@ge&ﬁ?mﬁmsﬁntlﬁlcti%dnggeé?eﬁ%}’o}gtuéiglgNi : h' hoth

3%
one assay, cells (e.g., CHO cells) are transiently co-trans
an ion cha&ensrucsdmt ereidesthe phetapoettinapdaguocior{dalentdartFrabeseBagehe SOR Pinto

phot opr ot ei P Cin.. | .he_pre the cof actor caoel enterazine,
apoaequor i r@\{mélcgﬁg%{ﬁg Q’%ﬁ%ﬁ?é\%’f éﬁg?ﬂﬁ@ﬁﬁgﬁo?wc? orbyBY ande to
t he anount tahsfeatisrop@tdodl providedip rledfbiit) ifskge cal cium  (See generally,
Cobbol d, et al. "Aequorin nmeasurenents of cytoplasmc free calcium"” 1n:

McCor mack-J. G a ceBppis cpltpred fopdd hours aCET ¥CLindMEMOAFibto/BRIA Gaithetsbwrg)

Appr oach: . ; - ford:| ress (1991); . Stables et al., Analytical

Bi ocheni st %D ;g@pltﬁ%%u?q}fd@% g‘ﬁﬁ?a‘“ B Hd“f’fﬂH@HBB‘k 19tU/m! penisdlin apd
Probes and 1Rqg@al stepidtfyidin dt which b dROhEAiQR: is chtgel % RumMplagehar Probes

(1996).), each of which is incorporated by referefnce inits entirety. -96

14 JUN 2004ont@pmirg b uhd eorlentrpriseeigalar Probes EugenenIR): yCulssing is then channel

nucl ei ¢ aci.g. i . b th mercial  expressi on, vect zeoSV2
(it rogesy i SBERANERbEnbIF s SPTT SirbenueflP ef 5t belibhed boB iRt nat
encodes t hglquosing MERSENB PGRUBRIY, (AHeaCatiresRpeRR at G B0E cel Nt 0
CHO cell s using_the transfggtion r eagent FuC;ENSE E (Bogﬁrig’gerfﬁ\/a%lhfgi m and

the transPem-Bae MBMocol provided in the product insert. The cells are

cultured for 24 L ' i sbur

suppl emented w t[ﬂml%@/g ? g@ﬁﬁggﬁo%%%%%aﬁwéﬁg%gﬁs&? P%B‘“GW serum-

peni ci | | i nfmadE}Mam) dispesseddptoowyits of anadpagi 96vwielligsalylpateadsomiwell.c PrRged

to serumfree I\/E!\/I cont ai ni 5 11M coel er?t erazi ne (Ml ecul ar_ Probes,

Fugene, | ORI BER 17AFRGRio aaMEX ToicseHPrRiag MWBmometrr ABADes Semolosisecingt 37

Subsequent Chan1®}, AR Ehediabtashé if pragtdkifed 1] @ifRnSs cyﬂ_:%iérg i]m‘oo BRL),
e

washed, and resuspended at 200,000 cells/m in" serumfre utions
of candi dagech well.cangrwrdl atiggdimg, 208 immediataly) tred dumpineseepes &t lSsesmdanDoke-ee

MEM and di "'5.‘% I ye 96-wel | .assa | ate at, 5
lit/well. E’%g{}]g%dc ar e??'\tg\%% cﬁ%ug%aégﬂboﬁtgg%ar%aﬁ%nmcﬁﬁs% &ﬁla’é?aé"\dﬁ Ffiomet er
(Dynex Techumokdoi @xh lightsignal pealot Dhthire AfA)yzed Methi STRdeMErifR NisihGthe e@eHtRMTBE t 0
di spense 50111 ce}l.l S#EE@E?}' ons into each well, one well at a tine, and

i medi at el § °PEAHS P& sV arsoltainshaChangss i lumiapssanes causaddy ther t he
candi dat e pRgpb@idiiae SrBideRAShAGI RLIUSORIatbRacRRG under the .

B. Intracellular calcium measurement using FLIPR

Changes in intracellular calcium levels are ‘another recognized indicator of ion
channoel activity, and such assays can be cmplo':l,fed to screen for modulators of ion channel
activity. For example, CHO cells stably transfected with an ion channel expression vector
are plated at a density of 4 x 10* cells/well in Packard black-walled, 96-well plates
specially designed to discriminate fluorescence signals emanating from the various wells
on the plate. The cells are incubated for 60 minutes at 37°C in modified Dulbecco's PBS
(D-PBS) containing 36 mg/L pyruvate and 1 g/L glucose with the addition of 1% fetal
bovine serum and one of four calcium indicator dyes (Fluo-3™ AM, Fluo-4™ AM,
Calcium Green™-1 AM, or Oregon Green™ 488 BAPTA-1 AM), each at a concentration
of 4 uM. Plates are washed once with modified D-PBS without 1% fetal bovine serum

and incubated for 10 minutes at 37°C to remove residual dye from the cellular membrane.
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curve for each light signal peak. D 6la are analyzed with SlideWite, using
the equation for a one-site ligand, and ECsO val ues are obtai ned. Ghaity#ii

i n | um nespng@segaused by the conpounds are considered indﬁf‘ﬁgisﬁﬁs%
nodul at ory AVINAY cel L.yl ar ,.cal cj measur enent usin :
Changes i nlﬁﬁgérhgg{éﬁsueﬁg? b@% chr‘ﬁ"lﬁeW‘éﬁh@eq E’Fgﬁgﬁﬂﬂ’ﬁﬁﬂ%é@@g‘?ﬁ‘ﬂwsqwn&at or
of ion chperfotmatinimedistelyogttbris eOASEAE He Rl ed to screen for
nodul at ors of ion channel ‘activity. For exanﬁpg??%gé'el | s stably

transfected witHSHCUBIespRnsA S indiatadchystho addition of oneaorengrk atsdidake récegRRSi ty

of 4 x 104 . ' rd bl ack.- 6-wel | plates speciall
desi gned tggﬁ%?sgcrol nlunaatj% c@ﬁ%@é@@@#%ﬁ@ﬁ@kt@ ' é‘l“i"ﬁﬁg‘l'?‘ﬂ?no("l‘f‘gm/%ﬁ%ﬁs
wel |'s  on pbstipé adrarol )l Htucekdehcalsanda3aied dod Lo . 27C |

nodi fi ed | becco' s, PBS ;§ D PB% scont ai ni%gg' %%anmﬁge%%%m%aﬁ%

gl ucose wi tA5°% WECUANGR AL BBSYR)- 15888t Kuntaweies e ok Pmug idtvelvprent Ressarahal ci um

i ndi cat or 4yQs-14H " ThVE. - Cal cium & T AM or

Or egon Geen@ﬁ' 45?;3{(2 %%\éé A1 AA{%@&?&%@’%&%‘W&F? g?eg ﬁli’rg ﬁ‘fl‘ﬁﬁ’gtgloglt es
ar e washedexpusuresvas. dodlliseenhds: BaS Wublesedned ¥ fetls afas REPakRed $61 20MecaRdk

I ncubat ed for L,hutes at..37C tq renove residual dye fromthe cellular

10 .
menbr ane. DB PAd9tensf sandidgie agonisto A1 PperrALBIRG) amkthe basal Huerescance leveber i es
of vashes Wi bustheielifRiin MeBibotie gk, e ikl BRI NemSEHLM Je  per T or med

i nmedi ately prior to activation of "the calciumr8sponse. ci um response
i s initiat#RPreyimataly 200 sedopds, dakingieadingsrevery teosictads Caciapt vhoplRgeni St

conmpounds, ' ' 87 (10 Itive cqntrol), or ATP (4M
positive c%%?irgjl?méﬁg?%g%grﬁ%}%%ﬁ %@p%ﬁ%e‘@eﬁ}%ﬁeﬁém ce's FLIPR
with an argon Caser Ekruellubicisuidifitab®du . (See, e.g., Kuntzweiler et al.,

Drug Devel oprreni Research, 44(1):T14-20 (1998)). The F-stop for the
det ect or caner a Wi aBgthergssay, shegffectsaf caadidete msdulasorp of ioncchapsel@ctvity are

m | 11 secongdgayedasahohi f far 20 secon

prior to addi 1 on o?ﬁltlt:dgﬁfél dat gaglé%rﬁhéﬁcginrﬁ,ﬁﬁg&rmﬁggig%te%ﬁ&"ﬁ&"%%s@%‘

f 1 uor escertsg, Dunlsip ef\whsJoswia] of Ehamthacologichhand Boxivlsisc s Meibdds 401€):4R5§1 um

signal is d for r 0X] |y 200 secqnds, taking readings every two

seconds. Cgﬁgﬁﬂj:rﬁ 8%%%%) °ﬂ£§§$°é!ﬁ&f% SR op ghanngl eXRIATSIANGYREIOr200%

above baselre Beeded itbS2 rhin dapiul@ess! (MAbculi Dlivides %’gﬁﬁﬁﬁ £0? &Mﬁ;hgwm her
anne

assay, thWects of candi date nodul ators of ion activity are
assayed by SuRRlemRented withdd¥ fetal boving serim, i2mM li-glnthoune) 19yUnidepenizsitin,

Toxt col o Rai N L giertgr i, ToE Befl s i Bamefi el St Bofors

transfect &# hourf) an i on channel expression vector are seeded into 12 mm
capsul e cups ( Iecu| gr Devices Corp.) at 4 x 105 cells/cup in 1viEM
suppl enent ed wi £¥T3£8 tcadification rates are measad using aCytosanser 10 U/ i

Prgg: Elml Ltlt '%i%oﬁgg(%é%ﬁoé%ﬁﬁm' b%rp.)-l.-'hﬁleccealplstﬁc s ard f04888 8o b s}egéosr
chambers of the microphysiometer and the chambers are perfused with running buffer-
(bicarbonate-free MEM supplemented with 4mM L-glutamine, 10 units/ml penicillin, 10
png/ml streptomycin, 26mM NaCl) at a flow rate of 100pl/minute. Candidate agonists or
other agents are diluted into the running buffer and perfused through a second fluid path.
During each 60-second pump cycle, the pump is run for 38 seconds and is off for the
remaining 22 seconds:’ The pH of thé'mnhilig"buﬂ'ei' in the sensor chamber is recorded
during the cycle from 43-58 seconds, and the pump is re-started at 60 seconds to start the
next cycle. The rate of acidification of the running buffer during the recording time is
calculated by the Cytosoft program. Changes in the rate of acidification are calculated by

subtracting the baseline value (the average of 4 rate measurements immediately before
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24 hours. Extracellular acidification rates are nmeasured using a Cyt oqgnﬁmrzum
m cr ophysi onet er (Mol ecul ar, Devi ces' Corp.): The capsul e cups are | oade

into the s@rp@iyygahanbers of the mcrophysioneter and the c §J0?]3%;9e
perfused W, LR [ 1 bi car bonat e-free MEM suppl enentéd with
AnM L- gl ut gtr%hlrtfg],{%TBQ%%W%;%E'E&&RFC%&OM ¢ highest gatg measwigmephoRizined sfiem Nadl )

at a flow rdtiionif 2@fddultBriédidean dig aticdd ARErahenCdetedd @ﬁﬁvgﬂfpﬁﬁ are

diluted into the running buffer and perfused through a secon urd path.
During eachMediatesdhet astiapagopisieof thtvenshame! esuliin svincRAssimabacdse afd i s of f
for the r J, [ - ' Th of the running-buffer_jn the sensor
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r e- st ar t ed bidck6dbyp emanittors visétoact a$ ARagoRfNd ofakEioR: chihfe)r at e of
acidification of the running buffer during the recording tine is
cal cul ated by the Cytosoft program Changes in the rate of acidification
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result in aRidNseRETEs ddvel . 2L eH ' red
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rrﬁdul aL or s gifrbessd highdlronghpu sercening G}TT$}%Sayﬁma.ahfﬁnglfor dxampi, enehibrard ghh .
t hr oughput ni r. ators _of i.on. channel s .ysing FL| PR ne nmet ho
to identi f?éﬁéﬁ%b%éé%h‘%ﬁ%ﬂ%{?i@%mgﬁﬁ 9T a%f“ﬁh“?%%@?éﬁ?ﬂéﬁﬁ

pol ypept i dehdrmelkslas dargimévesinuser it of ihe cEil.| Pt FLIFR §/Rink hfeaduf8Oiuol cRhies
Reader system _This systemwas devel QBed bﬁaaDr' Vi nce Groppi of the

Phar maci a PoPFBPRRE pRtengal Hug isAcceraplished by lpadinggislls pxpragsing.an ion chamiehg
(HTS) assayghd®mis AR : t ent | n .in plasna
menbr ane pgﬁenti_aﬁeglgﬁﬁ%%@ t tﬁ]e md%’lﬁlgﬁl%‘%&o isgﬁil bl%%a}%ﬂ%%gmég I ons
nove i nto ohanges ingfiembrane pbtentidlsecliFad RBASY@ise(h 3vdidaty|babiuidadidianges i n

menbrane potential . This i ccompl i shed. by | oadj ng. cel | s expressing an ion
channel g&F H’a%@?eé’ X0no}, @Bﬁﬁﬁ%@obﬁn@'ﬁgm F‘lfgi:“gg’é’érﬂf l%ﬂwaea#amw%éls

sui tabl e f ayse¥edsith FIGPRCAA S tddrhs BRAHREARAKP einf¥dnApe SHER oAthe HiBAE dye.
(bis-(1,3-dibutyl barbituric acid) pentanethine oxonol, Ml ecular Pr c?'bes).

Thus t he nodul afF8h csamplsn COSLeHa thagbaveheey transfectedb with@d ion chanfiel| gere afid

detected a I S84l e.di BAC dye. . As an
vl o CBureaRASubdl in AT, U BOFELLbPhorh ARafHealls SEssiaR Fhimsls,
i nt erest amethbetilsed weil aki tBAGandfected chahiie, the additios 06 B30M Bxiidedgianous

pot assi um channels in the cells as well .as the transfected channel, the
addi ti on of® WﬁWﬁ%ﬂ%éePﬁﬁﬂ%@PW@h{fé@§ inSRdneIsesedr AL uptakeon

whi ch 1 esuby theicBllddhd thGS A6 Cerhll indteRSGin MlofdsEenclY Wikt &Rl lare @%&’ecﬁbﬁ adnh

overall increase in fluorescence. Wen cells arc treated with a
potassium channe} opener, such as chromakalim, the membrane is hyperpolarized, cansing

a net outflow of diBAC, and thus a reduction in fluorescence. In this manner the effect of

unknown test compounds on membrane potential can be assessed using this assay.

Example 11: Tissue Expression Profiling

Tissue specific expression of the cDNAs encoding ions 1-5 and 7 was detected
using a PCR-based system. BLAST results containing the protein sequence alignments
obtained from searches of the Celera genomic DNA databases were used to estimate where
intron/exon boundaries existed. Oligonucleotide primer pairs were designed based on this

information to amplify 60 to 800 bp fragments of the predicted coding sequences. Primers
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pot assi um channel opener, such as chronmakalim the nenbrane is 14 JUN. 2004
hyper pol ari zed, causing a net outflow of di BAC, and thus a reduction in
fl uorescengg.oilsipsghi s manner the effect of unknown test cw%$3@2
menbr ane p&b%ntiﬁ{ .ca‘¥ bs. assessed using this assay. Exanple ©Ti SSue
Expr essi on BroP PHERGEYPY Sigmasherosys Tesispended iimwatst and thecoNeentzmiondi ng i ons

1-5 and 7 yasmsiat®s | ;ﬁ haged,system BLAST, resul ts containing
the protein sequencyeggﬁofﬁﬁhggtt%oc)o al nggoq‘:%ﬂ'ﬁ?%mwé%d Q?fezsstcﬁesocbéMéY‘éb
genom ¢ DNMmst EhsiS€spHMre used to estimate where intron/exon boundaries

existed. Ai gongc,l eotide prinmer pairs were designed based on this
i nformation to &Rl PYrsevere destmibybPCRusiggwanemis DNAeaso tediptteth £ 000 a

sequences. | - L. JUN W0, 01/ 44283 PCT/ US00/ 33829 were

synt hos: 2 oS RPREhBead FotBinn® i cpellnavent o aeversc.pmimendx BGfc Befea | on
det er m nediFeykiplEMEebEN ; | | Us t.o. 25 or
50 M th S ISR MO I R iss) DR LA RLTE A ERRD e
gen(ﬁm;c c DNansan %ﬁmeﬁpDa{Pe(GlnnwchI}ThdLS ulﬁagh?jnmqm&d{ﬂ’erlﬁmxa%ﬂ iwieh the- 5M
eac or an everse.pringt, |x P uffer 11| Per ki n-El ner), 1.5nM
MyCL2 (P\é\?’f?ﬂﬂ‘-"ﬁl%’@??}" Clislg fndifons e eI ESDER600 thermpeyelarimne Q?E‘Piéﬁf c DNA
(A ont ech)9z0tkop 10 MifnfteNIBcydRY o£04 foFgﬁ Ké(%' g%@%sé £ 40 deB8as, 98¢ N9

t hernocycling conditions in"a Perkin-Elner 8 therm)cycﬁ er:’one c%’cl e of

95C for 10minuteyoee cy@sofJ2ACfor 3D ntid@es follod@d d§andPiSsoakb BréductsdPerseconds,
l e of 72C for. 10 mnutes foll owed by a 4C soak.

72C for 1 _mnute,; e cyc : Ut i _

Product s \ﬁé‘mé’za‘i ap 3%%3"5@/?3@%55@&%@3 § omg/mele athidinmrbromidsypumiin dirist Atietate

brom de rlﬁbfﬂrﬁéfﬁli 8 ,a(gﬁ BRSOV ffer ' =PRL).. Several
randonly selecte é’&é&g‘r:o ulé‘txg vvet)'eg pur ﬁ#&eﬁgﬁl éf‘%geg%‘ﬁafé’)ﬂ"%wea ean- up
Kit and sequuifiededinga Qiapéri PERCiph-fip Kat dndreqientédto chafinneehplfcaBén of thi TET
pairs that gl%?‘spsed t he design and testing phase were used to anplify

predi ct ed d§ ?&fl&ences from cDNAs using PCR from human ti ssue cDNA panel s

obt ai ned 1 om Gk B el the Molim A5 RESE pRSCRAE Ld18 B eact | ons

were set-up ~as described above except that t concentrati CcDNA were
used (1.0 rsedicted exor sequengay fiom gD Ae using FEROfrom Hitdan fiisee eDPIA parest | on

diti | Qus:; |l e.of 95C f 0 m.nutes, 35
vl es of RAe HEROAGANRAN I D). SXSietidh petlinsGH eathi it e sctomm.
cycle of @8@eécpibed AbiNeuxcest thatdws BReeRrBGond dFRDNA Wedaled (T0Rr 001 AdLEL S

were analyzed on 2% TAE agarose gels containing 0.51.ig/nL ethidium
broni de. cPA¥A) impleceraf egpemicdPNie rThesamplifisationcanditians vsrpweresisdollows:iome- 1

was: S CRENLRGS ARG iR s 38 Scrs' o oh¥E F6P'30 200has! DS BrS0%Ec A ™! Vas:

72°C for 1 minute, one cycle of 72°C for 10 minutes and completed with a 4°C soak. PCR

products were anatyzed on 2% TAE agarose gels containing 0.5ug/mL ethidium bromide.
Ion-1
The forward primer used was to detect expression of ion-1 was:

5" CAGTTCAGCCACGCGATGGA 3°(SEQ ID NO:33), and, the reverse primer

5" GTTCCAGAGGCATATGACGGT 3(SEQ ID NO:34). This primer set will
prime the synthesis of a 90 base pair fragment in the presence of the appropriate cDNA.




5" GITCCAGAGGCATATGACGGT 3' (SEQ ID NO 34). This primer set will pri EFJW?UW-
synthesis of a 90 base pair fragnent in the presence of the appropriaté
CDNA. 14 JWN &/ &8s \O 01/ 44283 PCT1USOQ 33829 lon-1 nRNA cted in
brain, ki dneyia”%?oﬁn@éﬁ&ml | intestine, stomach, testis, prgﬁ‘éﬁ%?‘”ﬁ%nm

gl and, peri pher al®p A XaR Geipeted In praine kidaey .plora sanal éntestime, Stbingch, testis,

i ndi cates thaleneP - Aol tivity of ion-1 . be yseful in
the treat maiﬁnt.enof’ ggﬁggg@%i@%&l’cﬁw nglyéoﬁl her “’F*%’“& Y ,angg%/tmans'fj“s S

di sease, sdhdizeehthenicampoapis asriutiting deracti®ity of fongr ﬁia?%e uSéful RABY tre@PRIN LY,

bi pol ar and .ot her rmcid di s?rders,, i.nflanmatory bowel disease, diarrhea or
const i pat i dif dissapesHRcluding dylzheimer’s disgases Baskinsn’s gisensermshizophrenia, depression,

neur odegengaidr® MmiePdiné &b F1 - I | mer used
was to detect gg’pr eggésli o%g%%bﬁﬁ%gﬂ%&%d%@&dgb&% 8 (SEQ

| D NO 35), bt dishase; diagrhezor gmitipationgasthntd, aftWidGTOXAGTEAATMNABRAAGT, 3' ( SEQ
| D NO 36). _This, pLl a=ls set vmléi rime the synthesis of a 246 base pair

f r agment iﬁle%ogeg?rgzg%ho&oyfen{xﬂ CEHFTH ate " cDNA. 1on-2a nmRNA was det ect ed
in brain, tlgatdas, ovary, fetal brain, and retina. This highly specific
pattern of expression indicates that conpounds nodul ating the activity of

i on- 2a nmy e feeward|primeriused wasigrdetest expresgionenfdens2a mobudi ng Al zhei mer' s

di sease, ParKki : ' ' - r G anxi.et
T arane, opi | e CaeGG TETEAITCCRATORAY (SBYIERLPE, B IR buerse
neur odegengrmiéromas: or retinal degeneration, - : spernmatogenesis,

oogenesi s, and of,her _f L] disorders. lon-3 The forward priner used
v o det ect - expreATALECAALEFARTASAGE A At isrA To R b s prmBEG D
NO 37), anrgil drife fHa% iDhi nam. m%@%@%l ' | D NO
38). This pri nﬁer ?s{eﬁt?= s\?inhlﬁlI%Sng{iiE@rr‘{emé%gpgr{rta esis o 160 base aﬁ?f‘éﬁﬁ%gmnt
in the presBi¥s. of the appropriate cDNA. |[on-3 nRNA was detected in brain,
heart, spleen, Ijvey, kidne |J. intestine I nuscl e, thyrgid
gl and, adrenal JP%%,%V&@%?@PW%&?V@ﬂ%% f’@f’hlangr"%ﬂl}?: ﬁ‘é? al
liver, -st oi@ispécehié patterdb sSion 36Hi @A thel WRthouR8d mBBEaGhg MeQREvity of

S

| eukocytes,..hbone marrow, and retina. This indicates that conpound
nodul at i ng 197rda Ay ke ysgfud in the treatmeny ofdiseasest inrluding Algbeimer’adifsage, of

et zophr o et HefaE MRizoduEhia pfessbf bR hE B3 Gy, gbesfpol ar
and ot her rripdar atidssheteneod disordérsmeamaiepéresations otnetihati degenemativey, - - or
hypo-t hyr Oisgéén@toéje%];jsig,i (}osgeljlegis%n%{ ci)tﬂgr f;:r%i?i:tLy disorders.

Ion-3

The forward primer used was to detect expression of ion-3 was:

5 GCGTGCTCATCTCGCTGCTT 3°(SEQ ID NO: 37), and, the reverse primer

5" TCACCGATGAGCGGCACGCT 3°(SEQ ID NO: 38). This primer set will
prime the synthesis of é 160 base pair fragment in the presence of the appropriate cDNA.

Ion-3 mRNA was detected in brain, heart, spleen, liver, kidney, small intestine,
lung, muscle, thyroid gland, adrenal gland, ovary, uterus, prostate, skin, fetal brain, fetal

- liver, stomach; testis, placenta, adrenal gland, peripheral blood leukocytes, bone marrow,

and retina. This indicates that compounds modulating the acﬁvity of ion-3 may be useful
in the treatment of diseases including Alzheimer’s disease, Parkinson’s disease,. -
schizophrenia, depression, anxiety, migraine, epilepsy, obesity, bipolar and other mood
disorders, cardiomyopathies, arrhythmias, hyper- or hypo-thyroidism, deficits in uterine
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14 JUN 2004 WD 01/ 44283 PCT/ USCQ 33829 contractility, hyperprostati ShyUN 2004
I nfl ammat ory bowel disease, diarrhea or constipation, asthma, arthritis,

| eukem as wodilsyzgphomas, neurodegeneration, or retinal degepefatioPiso

| on-4a ThefarWgl; ' : to detect expression of ion-4a was: 5'
G ACANT RSB, b Bro S e b8 e Blieaseediamaes oF SmBiPaND: 5
CAGTAGATGT @i AARIT Bk S5 yRypHara) neulcheRirbtiB, of Rinalddenblifip t e
synt hesi s gf 189 base pair fragnent in the presence of the appropriate
cDNA. lon4 °‘PfaRIA was detected in peripheral blood | eukocytes and retina.
Thi's pattenfrfe {HvafdPESSS] L2]g) hat. coppoupnds nodul ating the
activity of fon-4a ﬁg@ ﬁg&gs‘%a#ng ﬁg{ﬁ&sﬁxﬁ?{ﬁ%lﬁ)gé’%%a ¥75°di seases i ncl udi ng

i nfl ammat ory bodeGCOIBAGAATGAGOMTGACCTA B3 (SEQ HYKETBRS afdidhd %VBRE FRfrer O
retinal degeneration. lon-5 The forward priner used was to detect
expression 0t ion-5 was: 5 CATCATGGITCCCTGCGIGCT 3' (SEQ I D NG 41), and,

the reverse prige \ W J \ _ .42) . _This
primer set will gfﬁﬁ‘?ﬁ‘g synthesis o %@%@@ lg?zﬁr@'@aﬁé%?gﬁ“ﬁrﬁehe
presence owill pumgpshe symthesiseof@DISA babopaibiragiéntin shaigtantedf the dppiprate ovary,
peri pher al %od | eukocytes, bone narrow, fetal brain, and retina. This

i ndi cates fha "conpounds nodul ating the activity of ion-5 nmay be useful in
the treatnent ofondh $ERINASwAYWdiettidTa pliph@hlBlbod 1eiks8ASEnd r@ﬁﬁéﬁiﬂ%?géﬁén

di sease, schi zophrenia, depression, anxiety, mgraine,-epilepsy,-obesity,

bi pol ar an®f BiPFSsIoRIRYCHES Biatenmpounds medulating sheastieity of medaomay be hsefyl in

arthritis, meloRutsfit ﬁﬁﬂm%ﬁﬂ ratlon, .or_reti.nal
degenerat i t(])]ﬁ,h%s%lper n%t?gfggg%g!& S, geﬁ@gﬂig&gg’%?%flﬁé#fdémﬁq@ngf'sor ders.
| on- 6 The levkémias and lymphongs| oraetipdidegehiechtiont anpl i fy the expected product
from huma t'#ssue CDNA panel s obtained 'from O Gene: ion6.for
AGGA(II;AA%&(‘_’A AATTTGCGGGA (SEQ I D NO 43) io0n6.rev AGGGAGGAATGTGICAAACAAA =
(SEQ | D NCr{orward o | . et ect expression of
L onr vt P e SEre it oy A 8

5" CATCATGGTTCCCTGCGTGCT 3°(SEQ ID NO:41), and, the reverse primer

was:
5 GTCCTGCCCTCTCATGTTCTT 3°(SEQ ID NO:42). This primer set will
prime the synthesis of a 152 base pair fragment in the presence of the appropriate cDNA.
Ion-5 mRNA was detected in testis, ovary, peripheral blood leukocytes, bone
marrow, fetal brain, and retina. This indicates that compounds modulating the activity of
ion-5 may be useful m the treatment of diseases including Alzheimer’s disease,
Parkinson’s disease, schizophrenia, depression, anxiety, migraine, epilepsy, obesity,
bipolar and other mood disorders, inflammatory bowe! disease, asthma, arthritis,
leukemias and lymphomas, neurodegeneration, or retinal degeneration, spermatogenesis,
oogenesis, and other fertility disorders.
Ion-6
The following ion-6 primer pair did not amplify the expected product from human
‘tissue cDNA panels obtained-froim. OriGene.’

on6.for AGGAGGGAAAACATAATTTGGGGGA (SEQ ID NO:43)
ion6rev  AGGGAGGAATGTGTCAAACAAA = (SEQ ID NO:44)

Ion-7

The forward primer used was to detect expression of ion-7 was:
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5' CCTACACAGGGICAAGATCAT 3' (SEQ I D NO 45), and, the reverse prinmer wedisJiJNo2004
AGGAGGATTCCAGAAGAAGGCAT 3' (SEQ ID NO. 46). This priner set wll prinme the

synt hesi s W ops 532 base pair fragnment in the presence of t%ﬁ&g@ﬁggﬁate
cDNA. lon-7 nR Ln brain. heart leen, liver, Kidney, small
intestine, | u%, %@é@é‘?&ﬁ%ﬁ%&%ﬁ@ﬂa’d%fﬁ ST QASD). 28d.2hé reverse priger
prostate, wki-n, fetal brain, fetal |iver, stomach, testis, placenta,

colon, salivary gland, pancreas, adrenal gland, peripheral blood
| eukocyt es, bon& ARGARCATIICCAGARGARGGCANI (SRQED NEx#6): ditpoprimer set

i seases | MU ERPRGM At af od 34 el Fegsins i s prisetr B Approprat
schi zophr egigA. depr essi on, anxi ety, mgraine, epilepsy, obesity, bipolar
and ot her nood disorders, cardiomyopathies, arrhythm as, hyper- or hypo-
t hyr oi di sm def o { MBI (ytas detested g braipsthepits spleens lbvar Jeidagya sinaliintestine,
I nf | ammat ' ' r ' I .on B . ast hima,
arthri T s, e bele dhERiend, Ahabkl A Elova T kR Do ate, LB Bl prouf Te™
degener at i lgver, stoangh, eestig; plédenta colon Ratiegy @lamd Apaltred8) ddeerat gRAE Oferiphérabe |
used to ne sucilf he acgi vity of | i(igand bi ndi ng when the .ligand s native
receptor a¥fP .fiuifo?lgcﬁa PIEran: a4 sligas tAtEBRk compeupdMofiatng ke
consi st Ofacﬁvgy%?%-@w'ﬂgglsﬁﬁﬁrﬁi fhe Hea@iknt BP&@&%Q{ inbhad Al%%iﬁ)%r’s disease,
oma er r efu le o

pore-formng In o anot receptor. A us exa such a
chi ner a caferkiasénadibense, WhipPhitug depr2ssidth enyetyemigmrinenepilepsy; obesityr ane

domai n of j.on| | D NO, 49 be.fused..with the.ext | lLul ar donmi
of tho. o piRSer P tes o ARrRRD cRBio R oty hias, BYPSERTMPRC 1 acopt or
t hat bi ndsthidcpdiiarh, 8RR hteking 2BAtFadtility, RRp&Plosatsh M ainkRorybatveP Rist 28] -

To generate this chinmera, PCR prinmers are designed to anplify the 5 region

of the al pharrhea opsunationHabaies, ashmasarthtis epemissaubamphomes.a regi on of
over | apcwé@k : d - TR iLper. Respectively, the priners are:
GGGAATT '&‘ﬁ%’r@"{’g@f’% '52) and:
CATAGAGGCTGGGCCTGCGECCCATGGTICAC- TG TGAAGH SEQ -1 D NO 53) . Li kewi se, PCR
prinmers arg desjgned.,t.o Ify the 3" region of ionl (SEQ-1ID NO49) with
a region ﬁxmah%%*m%a t3% the 5' -most primer:

CCTTCACAGT GACCAL Ghish &K AEEHb L e hisEdMdme 351 thPact liga#@ ®inding when the
AGGTGTTCCAGAGCCA (SEQ I D NO. 55). PCR -103 14 JUN 2004 WO

01/ 44283 HpndSamtive segptor sctidpfis natamenablejo ety mpisupprentt Sudnriimeragpey
U62436 ' . - - :
gl'ec hnol ogirceogl,gﬂ'(;é?at‘ ﬁé?@k?%?%mk %B?’agi%%r%& [ r%eﬁdé t Ee-[@%laeﬁg;f %(fc ur e?dé'h%%f

I nstructi camethefirecePtaR Pr wsddfud exarhpleroftshasechimera asadtei fomsd imr WO $ET34811A2.ed
The pore-forming transmembrane domain of ion} (SEQ ID NO:49) can be fused

with the extracellular domain of the alpha7 nicetinic acetylcholine receptor to form a
chimeric recéptor that binds alpha7 receptor ligands but passes current like that of ion1i.
To generate this chimera, PCR primers are designed to amplify the 5° region of the alpha7
receptor (GenBank accession number U62436) with a region of overlap with ion] on the
3’-most primer. Respectively, the primers are: |

- GGGAATTCGGGACTCAACATGCGCTGC (SEQID NO:52) and:

: C-ATAGAGGCTGGGCCTGCGGCGGATGGTCAGTGTGAAGG_(SEQ-ID
NO:53). Likewise, PCR primers are designed to amplify the 3’ region of ionl (SEQ ID
NO:49) with a region of overlap with alpha7 on the 5’-most primer:

CCTTCACAGTGACCATGCGCCGCAGGCCCAGCCTCTATG (SEQ ID
NO:54), and: GGGCGGCCGCCCTAGGTGTTCCAGAGGCA (SEQ 1D NO:55). PCR
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1: 1000 and pooled in a second PCR m xture with primers: 14 JUN 2004
CCTTCACAGT GACCATGCGCCGCAGGCCCAGCCTCTATG (SEQ I D NO 56), and:

CATAGAGGCWE TGGTCACTGTGAAGG (SEQ I D NO 57) to generate the
final chinerjc b |i ce-overlap PCR These priners % JBS8YP83h EcoRrl
restrictioff P§f§°§“ u?‘%%a@ ‘apRHPrak N Aslane b4 1600m ippl )3ts @nnhpiane figog | i tate
subcl oni ngpj I; fal ated into
pcDNAS. | angﬂh@mans orned in é&c%%gg%h%@?aﬁggﬁsg&%ﬁﬁ%’ afg?: ﬁ%

Gait hers bumgnumeﬂssmtatcadnﬁ ThecPCR pealuonifasn Srbesicebabtions are then dt]uted

anpicillin; n di um sol ated. and expanded. The DNA fromthe

plasmd in EB&E cfog ﬁoﬁ sﬂ:@’b‘igﬁ @’éﬂﬁ%m‘gd’wf%erl fy that t he expect ed

sequences are OCCmAGmMAWG(‘}@@GC (f:éf: Wg?é g cells
ct| on’ r eagen

such as SH _EP 1 cells using cationic |lip tran Cells
that are st&p?8), andanEAdARY G@&C@MGEG%T@GEM“EGGGJBQGG (SEQ

m cr ogr ans i l1ls. ssa cribed supra
f or changellslﬂlqdg?ﬂt(:at b gﬁﬁtﬁt[gef?%%ll Fﬁ?ﬂc ﬁﬁ%‘hg’ﬁég ﬁgﬁ%r%’reqﬁﬁieé’mﬂ?%‘ in
response talsd adibadBcoRd rgstricticinditets the'S chb@ﬁ@aﬂﬁtl' §1§C10't}§b 3 hﬁ"ndatbtfaéﬂlﬂate
appreci ate, nunerQus chan}g}fs and nodifications nay be made to

oref er r ed RE9BINIACPHNARL (nviwegenhnThe R%mommrlxgmg lmocanN)@ lgpdrit

of the in [ e ki a ons thin the
scope of tﬁ fc?ﬁl\?cellrlétf)gﬁ s hgpgn%1¢@ﬁ§| scl}m é%“% M@ca{fc\?’vﬁ ited
her e| nis M@b@ntmhcpdrmtanblbﬂlm-catmnﬁgeﬁedﬂﬂ aﬂ&hbl&&ﬁlhnmbaﬂd%dc tme med
i s: An i ed |l eic .acld | ecul nprising a nucleotide sequence
that i r@gé‘g’é ds Clﬁi@’& cg I’Fp’ISP'é‘teEQD‘g g‘a(YF’Gf)S@QU@ﬁ@EPQm is at

| east 90% LoOste a I t of
SEQ 11D N RS 1R SR P KPPt cEEBlchish 33

mol ecul e diitloenllsgsing cadenic lipid pansfection wagendn Cells that aitaetabd&ph-anﬁ’dmadcﬂrm c

acid nol e ng a_sgquence. t odes, a e t|de
conpri si nggie?gts?g uengﬂer&sf%l {@dcp'?‘ M ?Sﬁfr}’cgbh@??w% Y th@E%* i
to SEQ | del&nt&ﬂ supmfosaaadgas MQntra€tlubir cAlbiam Srdhahgdd lﬂﬂcérﬁbﬁnaﬁéténﬁmtﬁcul e
of claiml co &ag a se ence at |east 90% honol ogous to a sequence

sel ected fF °§‘P'an of SEQIDNO | to SEQDD NO 9, SEQ ID
NG 49 and SEQIDNO 5 1 4. The isolated nucleic acid nolecule of claiml
conprising a sequence selected fromthe group ponsisting of SEQID NO 1
to SEQ I D NO 9As bpss shilledon the ammdll amxaﬂa, NG@nerbis clangdshand mobificatibrizsuc| ei ¢

consi sti natroEees @ i P uBhomPr @ PR e Pl peiep

spirit of the invention. It is intended that all such variations fall thhm the scope of the

invention. The entire disclosure of each publication cited herein is hereby incorporated by

reference.




NGO 5 1. 6. The isolated nucleic acid nolecule of claim4 wherein said

nucl eoti de sequence is selected-fromthe group consisting of. SEQ IlB N, 2004
1, SEQIDNO 2, SEQIDNO3, SEQ IDNOA, SEQIDNO7, SEQID NG9, SEQID
NG 49, and ... 7. The isolated nucleic acid nolecule of claim!]l
wherein sai‘?ﬁgtuié:%éﬁg%ééi d nolecule is DNA. S. The isolated nucleic acid

nol ecul e of 1cl ai MnlisRA duleRalcHl Mulet gt eomphidnfPheclubid Rqie tHat JUN 2004
9. An expression vector conprising a nucleic acid nolecule of any one of
claims 1 toen®desi@polyheptislepougskivn apepinr aced seguenon thatuhalleass 9% d nucl ei c

acid nol ecule ¢ rises a sequence.selected fromthe SiSting of
SE0 1D Na 1 hipsEERys B NeRer e RE 6 boln o B g e MY o ¢
expressi on geet @y Nof 3% Lad SEQ WIRORS 03 saindclBleGlcRi BoREhId eMEdRELAISeAORDT | SEs a
nucl eoti de sequence selected fromthe group consisting of. SEQ ID NO 1,
SEQ | D NO. 2portiSEQf idB-NO 3, SEQ ID NO4, SEQID NO.7, SEQID NO9, SEQ ID
NG 49, and SEQ ID NO 51. 12. The expression vector of claim9 wherein said
vector is a plasmd. 13. The expression vector of claim9 wherein said
vector is apviralthpaoldtéd guclsidacid A1 ESHifN Mdeaitdindd sejuanda thd wherein
said vector is selected fromthe group consisting of adenoviruses,

bacul ovi r usersodpar pelybeRiisle SOmpEFIES 8\ PFULBeESelgstRd fromm daserodp PRI SIS S ci at ed

vi ruses, Senplj-ki st . WACC] Qi isHses, and retroviruses. 15.
The expr ess%#@eﬁ%ﬁt&éﬁ%ﬁg?m 3\\%n§§dei§%6s,f§i%®hﬁ% eic acid nolecule is
operably cqgnnected to a, pronoter selc?liﬁt ed fromthe group consisting of

simian virus- 40, TH6iOACHBYRIAF §OIE BFCWA PARaim brapering AataUCRiRaicSt human
| mrunoder | ¢ behoniibits B seiftHce 1R ol HRITEEA QoflslsHAs LITREY 15 Ro2QT | Y

pronoter, Epstelin Bafr virus, rous sarcona ViT umail actim, hunman
myosi n, humnSHQIBGNObP SEQ IO mMsmideS ) BaNWebl. and human net al ot hi onei n.
16. A host cell transforned with an expression vector of claim10. |IT The

transformed host cell of claim16 vvh_erei n said _ceII is a bact_eri al cel I )
18. The transfor mpd iddpaéd ﬁ@léicaéid%@édmewfmﬂpt&nﬁﬂiﬂ%b RhéeMdeltldl s E
coli. - 1.06 14 JUN ZDIl4 19. The transforned host cell of claim 16

wher ei n sai drogethe greppeeasistingof SHQ ED fYAinistoothfe &0 A2, SEIQ IHNG |47 awd 19
wher ei n sai gE ﬁﬁ\ldéls cerevisiae. 21. The transformed host cell of
claim 16 wherein sard cell is an insect cell. 22. The transfornmed host cell

of claim21 wherein said insect cell is S. frugiperda.
5. The isolated nucleic acid molecule of claim 4 comprising a sequence selected from

the group consisting of SEQ ID NO:1 to SEQ ID NO:9, SEQ ID NO:49, and SEQ ID
NO:51.

6. The isolated nucleic acid molecule of claim 4 wherein said nucleotide sequence 1s
selected.from the group consisting of: SEQ ID NO: 1, SEQ ID NO:2, SEQID NO:3, SEQ

ID NO:4, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:49, and SEQ 1D NO:51.

7. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is

DNA.

8. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule 1s

-105 -




23. The transforned host cell of claim 16 wherein said cell is a mammalian
cell. 24. The transformed host cell of claim23 wherein manmmalian celil {8 200t
selected fromthe group consisting of chinese hanster ovary cells, HelLa
cells, African gxeerrabideeyedid @l ] ells, and rine 3T3
fibroblasts. 25. Aﬁﬂ? sol at ed&?\rg:glﬁgncsﬁlggi%m]ﬁé %ﬁpﬁq%cﬁn%?fli@nodmé’f%ﬁ%gt‘? de
sequence éorrpl enentary to at least a portion of a sequence selected from
the group consisting of SEQID NOi to SEQID NG9, SEQ ID NG 49, and SEQ
I D NO 51, said portion conprising at |east 10 nucl eotides. 26. The nucleic
acid nol ecyhe ofrielai . ! al Q] n_antisense :

ol i gonucl eot i de T&?r%gﬁgég?\(yaggfgg?l%%{ gf‘ﬂg}egrg(%gﬁlg@ege medgqlg%cgﬁgﬂﬂpﬁ’éesgar oup
consi st i ngsefuen8SE@l¢ded@ptb the gRER doBsiNGIE%. STERIDINOK ¥ SE@IDI NSEQ $EQND 5 1.
27. The nuﬂd:_i‘lg ac;@@[ﬂg 5'53 of claim 26 wherein said oligonucleotide is
directed to 4. ’z?’né’ f‘;ﬁ regi on of a sequence selected fromthe group
consisting of SEQID NGO | to SEQID NG9, SEQ ID NO 49, and SEQ I D NO 51.
28. The nucleic_acid nol ecul e of claim25 wherein said nolecule-is an

anti sense 1bli gdhaexewssiide veitpreidadm § wherciregiidnudéicnuid maetue csegrsnce

selected f nsi,sting of: SEQ 1D NO, DNQ2 SEQID
NOB, SEQ ﬂEﬁ%‘ﬂ,ﬁ %&%ﬁsg%ﬁé‘ﬁmgt%elgﬁ’% ?lsgﬁ%ff:ﬁ]ﬁ@gg,&alngg&@ N2,
NO 51. - 10SEQALIND:200HQ 2D. Né:4; SEROIP N9 SEWPDiNG BYSBQMECENE). 4, a6k 4EQ 1D
nol ecul e of e}g\}/ one of clainms 1 to 5 or 25 and an acceptable carrier or
dil uent. 3P% ‘conposi tion conprising a reconbi nant expression vector of
claim9 and an acceptable carrier or diluent. 31. A nethod of producing a
pol ypepti de that conprises a sequence selected from the group consisting
of SEQ ID No 10kt exSEGioDvd@r F2aimiwkEr€ln RidN@ct@ls a phisghid.met hod
conprising the steps of a) introducing a reconbi nant expression vector of
claim9 into a conpatible host cell; b) growing said host cell under

condi ti onsi¥.or FxpeLsHesReh Odcreralfdif0l YWEREINAGId ARGl 2 VEEOUEHLIBY sai d
pol ypeptide. 32. The nethod of claim 31 wherein said host cell is |Iysed and

said polypeptide is recovered fromthe |ysate of said host cell. 33. The

met hod of ai by Sald pal ' i.S: vere - purifying the
culture neft;di'umm]vm-ﬁ%ﬁ%%}?g ?’gf%gérgég%%(@?% %:eg?lp.s%&%%ﬁ lél’ Sseoﬁcg%ae%mbl&f%ﬁlgg?i de
encoded bycoasistiog ef adeoiviuss| boulwirofescpaiovituse’ herpeseinpel, papiruse, ofens! ai m

34 wherein sai.d pol ypept,ide. ¢ rises a seguence selected fromthe group
consi sti ng ot VF}[{}E?QOETB‘F%P§ VIBS§i0y 2551112, NS FNd5e TR USes-

15. The expression vector of claim 9 wherein said nucleic acid molecule is operably
connected to a promoter selected from the group consisting of simian virus 40, mouse
mammary tamor virus_, long terminal repeat of human immunodeficiency virus, maloney
virus, cytomegalovirus immediate early promoter, Epstein Barr virus, rous sarcoma virus,
human actin, human myosin, human hemoglobin, human muscle creatine, and human

metalothionein.
16. A host cell transformed with an expression vector of claim 10.

17. The transformed host cell of claim 16 wherein said cell is a bacterial cell.

18. The transformed host cell of claim 17 wherein said bacterial cell is E. coli.




36. The pol ypeptide of claim 34 wherein said pol ypeptide conprises an am no
aci d sequence at |east 90% honol ogous to a sequence sel ected fromthe |gNauR
consisting of to SEQID NO 32, and SEQ ID NO 50. 37. The pol ypepti de of

claim 34 erei id-se nce at .l gast. _90% honol,ogous to a sequence

sel ect ed :ﬁ,r@‘om t@gﬁgpgﬁ’ﬁmggﬁg?lsc?ﬁ%C@fmééd’ W‘N@‘dfgﬁf%yeéﬁt} ID NO 32, and
SEQ ) NO 50, conprises at |east one conservative amno acid substitution
conmpared to the sequence selected fromthe group consisting of SEQ ID NO
10 to SE@N D Nbe t@psioamed BexdceiboRictairgd 9 wirpgn said Yepst 200 4e88/isiFhe

pol ypepti de of claim 34 wherein said polypeptide conprises a fragnent of a
pol ypeptide with a sequence selected fromthe group consisting of SEQ ID

NO 10 t025EQ THe thekfadmed RBst SERoF Blali18vheddn sdilR Y aparddtde1.of clai m 34
wherei n said pol ypepti de conprises an amno acid sequence selected from

the group consisting of SEQ I D NOS: 10-17, 22-28, 31, 32, and SEQ ID NO 50_
40. A conpgsiti risi ept of. cl.ai.m 34 and.ap acceptabl e
B9S! {190 (CRURCHSA 09 3R B YRERYE U Olin ChidD. 34 ANd saRy aGEED

carrier of " dilué ody I'C i nds” t'o aﬁlpeplat ope on
a polypeptide of claim34. 42. The anti body of claim41l wherein said

anti body iis a nonocl opal antibody, 43. A conposition conprising an anti body
of claim43 and haﬁraaé%éfaf%da?% cglh pf rlapm dp Whiergia said cald is amagrealidnselli nduci ng
an i mmune response in a mammual agai nst a pol ypeptide of . claim 34
conprising adm nistering to said manmal an anmount of said pol ypeptide

suf fici en4t o iThdumastandd hashenkd of elepn@s evheddin mameallrodefl os seéleded frofrythag a

conpound whi ch binds ipn-x ¢ rising th ps pf:. ..a) contacting,ipn-x
TR C oRBmrkens dite b Ciest BRER SVSHH T dea : AHEIGHHE T AkB MY 46,
The net hodei®d, htinah 794 2eNd)@he hiurinB8 T3 GTbrable@spri ses an am no acid sequence

selected fromthe group consisting of SEQ ID NO 10 to SEQ ID NG 32, and
SEQID NO 50. - 109 14 JUN 2004 47. The nethod of claim45 wherein

asaay. 4825 e HE RRREHhclR o Bl sy s
S e:jieg It : g elfcompidntmtar? {t@ apleg apiostidonef ajsjcqaerg: gelstt'r:cﬂ froags&agg?u(;&erisirr]lsisting bbt ,
ot ratt SRt ToNEy ESPORT DR i TR CH TR BN ot poibon

comprising at least 10 nucleotides.

26. The nucleic acid molecule of claim 25 wherein said molecule is an antisense
oligonucleotide directed to a region of a sequence selected from the group consisting of
SEQ ID NO:1 to SEQ ID NO:9, SEQ ID NO:49, and SEQ ID NO:51.

27. The nucleic acid molecule of claim 26 wherein said oligonucleotide is directed to.a.
regulatory region of a sequence selected from the group consisting of SEQ ID NO:1 to
SEQ ID NO:9, SEQ ID NO:49, and SEQ ID NO:51.

28. The nucleic acid molecule of claim 25 wherein said molecule 1s an antisense
oligonucleotide directed to a region of nucleotide sequence selected from the group
consisting of: SEQ ID NO: 1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:7, SEQ ID NO:9, SEQ ID NO:49, and SEQ ID NO:51.
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i nking, interaction trap/two-hybrid analysis, southwestern analysis, QQHNZWL
ELI SA. 49. A conpound identified by the nethod of claim45. 50. A netho

for identifying a conmpound which binds a nucleic acid nolecule encoding

i on-x conmprpsi Nk tHensdi - A o act 0. nuclejc L,d mol ecul e
encoding ion-x with géégﬁﬁ%gﬁﬁggﬂﬁggﬂﬁ?ﬁ g@%?@?ﬁghay%ﬂ%?%ﬁﬁﬁgﬁpﬁ %WﬁbBDnd

bi nds sai dZ2nuctiehecaptablodaeudaliluehdl. The net hod of clai m 50 wherein

binding is deternmined by a gel-shift assay. 52. An antibody identified by

t he nmethod of claim50. 53. A nethod for identifying a conmpound which

nmodul at es e acf LVhiYe: 1.QN- X ri.sing the steps of cont acti ng
ion-x wit hgg' co?rip!(:)%hn%%(mgér]nd&q%)gbrﬁé{%égg%%rqfn%bna\a\jﬁ%ﬁpﬁeesfloflgﬁ%?r 8@%1?\?? 9 )fmﬁé‘g‘ been
nodul at ed. a&etptabieecamsédwodiilaéntcl ai m 53 wherein the ion-x conprises an am no
acid sequence selected fromthe group consisting.of:.SEQ ID NO 10 to-SEQ
ID-NC 17, SEQ ID.NO 22 to SEQ ID NO 28, SEQ ID NGO 31, SEQ ID NO 32, and
SEQ I D NO 50. 55. The nethod of claim53 wherein said activity is

neur opept i d&. bi ndlinmghod dfifoducingpblFpeptig6 thal hempesdsacseqiienck a¢lactsa fwhrer ei n

id activi i . ti i 1§ Ng.co7 tib [ ified by th
et hod of ' cPAEHBR SRt TRLERI B tOOERER o R 3R, A R N 65 on
conpri si ng hb@o8 t&RASrisiAg HeQBRRLIFNg the nucleic acid sequences of the ani nmal

with a sequence selected from the group consisting of SEQID NO 1 to SEQ
D NO. 9, SEQW®EUNOg 4esompidagRRpiessloNGCtdIof ciad Dinte aepmpitiilabosigellei ¢

acid sequences of the ani mal that are at. |east .90%.honol pgous, to. said
cequence. saneiy Laerr BEe oo bl E o P hrte TR RePR R &8 T b o
9, SEQID wreﬁgeﬁ@@i%@tm& 51. 59. The et hod of cl ai m 58 wherein
conparing the nuclelc acid sequences of the animal with a sequence
NG 49, andIEQ b NOrBIat & e § bemerbabyb SN yedimatnao G0 ThE
i , an cla8mpHEr #be¢ MOydedlandii@polypeptidaI B
met hod of crlegci“rfgg vvhetrhei n cogpari}g%tqqe nucl ei ¢ acid sequences of the
ani mal  wi t K50 SEEUERTE Srate B it £96 group consisting of SEQ ID NO |
to SEQ IDNO 9, SEQID NG 49, and SEQ ID NO 51, is perforned by
comput er hopol Og%@ search. 61. A nethod of screening a human subject to
di agnose a }fi-so_r Bt methodafichgmHehese i saidopolyemiidt & seediepospiime the
therefor, CcOMtd fleAfntl REthS4QPSn@Said host cell.

34. An isolated polypeptide encoded by a nucleic acid molecule of claim 1.

35. The polypeptide of claim 34 wherein said polypeptide .comprises a sequence
selected from the group consisting of SEQ ID NO:10 to SEQ ID NO:32, and SEQID
NO:30.

36.  The polypeptide of claim 34 wherein said polypeptide comprises an amino
acid sequence at [east 90% homologous to a sequence selected from the group

consisting of to SEQ ID NO: 32, and SEQ ID NO: 50.

37.  The polypeptide of claim 34 wherein said sequence at least 90% homologous
to a sequence selected from the group consisting of SEQ ID NO: 10 to SEQ D NO:
32, and SEQ ID NO: 50, comprises at least one conservative amino acid substitution

compared to the sequence selected from the group consisting of SEQ ID NO: 10 to
SEQ ID NO: 32, and SEQ D NO: 50.
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(a) assaying nucleic acid of a human subject to determ ne a presencge ﬂhiﬁmh
absence of a nutation altering an am no acid sequence, expression,l%

bi ol ogi cal activity of at |east one ion channel that is expressed in the
brain, wherein the ion channel conprises an am no acid sequence sel ected
fromthe group consisting of SEQID NGO 10 to SEQ ID NO 17, SEQID NGO 22
to SEQID NO 28, SEQID NO. 31, SEQID NO 32, and SEQ ID NG 50, and
wherein the nucleic acid corresponds to a gene encoding the ion channel;
and (b) diagnosing the disorder or predisposition fromthe presence or
absence of said nutation, wherein the presence of a nutation altering the
am no acid que < : I T J : i [Jole¥-) fyity
of the ion ﬁannzrﬁgg%i?, F é%%itejeosf/ C\1/\21%1 ka’\ljgghﬁr%g)r%g?g?prg ;?(eocfog]?ﬁ F%Jg\%glf%ﬁi}nﬁgp%ﬂhée/

di sorder. 6&lygemigt voth asceeskiamgleceddiem the @toupmvesisiing HBEQIPAN Onlf) wtEH2
conpri ses 1 0 ure selected fromthe group consisting of a)
conparing ﬁ@%ﬁgg?idggggﬁﬁbﬁggggbron1the human subj ect and reference
sequences and determ ning a difference of either at |east a nucleotide of
at | east one codon between the nucleotide sequences fromthe human subject
that encode¥.an Tbapdyntitsleclglindmadd Wipnein said ppbipepiéds WweRIEsss &b 2Bwnoacid east
a nucleotide of at ] east. ong col t Ne. ide nges, fi om

t he human sﬁﬁfg%?sfkggééﬁ%% égggﬂpfgﬁﬁ %Pfé#%fgﬁgﬁgﬁ?éggi§§§g§$%§gﬁg@
sequence; ($popermorso.ng a hybridi zation assay to determ ne whet her nucleic
acid fromthe human subject has a nucl eoti de sequence identical to or
different fromone or nore reference sequences; (c) performng a

pol ynucl eotjdle mgwoﬁrﬁggﬁiggfﬁ%%r%%ﬂog@%& Yhetinei4 anised flcep@bletafieoy t he

human subj ect has a entical to or different from one
or nore refahemte sequences; and (d) performng a restriction endonucl ease
digestion to determ ne whether nucleic acid fromthe human subject has a
nucl eoti de sequence identical to or different fromone or nore reference

sequences. £3. Aarmtdiddascesddi Wiick Bindh & 41 épopb on aipolytpeptidsstglaing3st ep
conprises: performng a polynmerase chain reaction assay to anplify nucleic
acid conprising ion- 1 or ion-3 coding sequence, and determ ning

nucl eoti de pLaueREe afodar Uil 41 Gkt ChiflfirBddyds aGonobidial hatbodl.
screening for an ion-1 or ion-3 nental disorder "genotype in a hunan
patient, conprising the steps of: (a) providing a biological sanple
conprising wd elﬁxccoaﬁ%o(:slit{olhoc@mpﬁsing an antibody of claim 41 and an acceptable carmer or

diluent.

44, A method of inducing an inmune response in a mammal against a polypeptide of
claim 34 comprising administering to said mammal an amount of said polypeptide

sufficient to induce said imumune response.

45. A method for identifying a compound which binds ion-x comprising the steps of:
a) contacting ion-x with a compound; and

b) determining whether said compound binds ion-x.
46.  The method of claim 45 wherein the jon-x comprises an amino acid sequence

selected from the group consisting of SEQ 1D NO:10 to SEQ ID NO:32, and SEQ ID
NO:50.
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said patient, said nucleic acid including sequences corresponding to
alleles of ion-1 or ion-3; and -112 14 JUN 2004 (b) detecting the preberite 00t
of one or nore nutations in the ion-1 allelle or the ion-3 allelle;
wherein the presence of a nutation in an ion-1 allelle or ion-3 allele is
indicative of a nental disorder genotype. 65. The nethod according to
clai m 64 whé¥ei n Idainkihocddogiiond s s.a0Rlebihgind o 84k SANBLAY 18Bn-xReABLIR
according to claim4 wherein said detecting the preSence of a nutation
conpri ses sgﬁaéﬁﬁ¢ BFINEBSAY- a portion of said nucleic acid, said portion
conprising at |east one codon of said ion-1 or ion-3 alleles. 67. The

nmet hod according to claim64 wherein said nucleic acid is DNA.  68. The
met hod acco##li ng The netiaidno fdaiwhey @hétesaiath oehebmdae Msdysis RN te FronPrrki t
for screening a human s%bject to di agnose a nental disorder or a genetic

predi sposi t BOHPERRYEIErOT dcfsinghifisassyy, Westeis dlssi radiobabel edaipmapstibbn gemngiregti de
useful as apegkentaliod A8hinb Y- | Isns. in.a human.i.on-1 gene or a
hunan i on- 3'ge_ne?prt he o?i golr%’uc gg%tl gﬁé‘fgﬁ : ?};'@fnr?éo%?%’é” C%'l?éffcé%%t@@s P a
sequence t hiatking, int¢eastipe slapwohybyit ansnsisrsputhtveste GEAHAGNEE 208 ERISAI d type
human ion-1 or ion-3 gene sequence or ion-1 or ion-3 coding sequence,

except for one sequence difference selected fromthe group consisting of a
nucl eoti de 4gdi t A\QRmMPRUNAWhEAEE §6 ndeh 8L BF ¢] cleotide substitution

and (b) a nedia packéged mﬁph the§oligonucpe%§%%g$'said medi a cont ai ni ng
information for identifying pol ynorphisns that correlate wth a nental

di sorder or g i redi spasition therefor, .the polynorghi sns being
Cdentifiabl Y usi ﬁgg%théd P"(ﬂ‘?‘a BB 85PN W&‘“Brbd%%.a’g‘&.lgﬂaﬂgtfﬁ@a%?

i denti fyi ngnandingnochabnkisidglted btepys¥r i ant that correlates with a nental

di sorder, conprising steps OF: (a) providing a biological sanple conprising
nucl eic acid froma hthman PRRIEWE saginugleisedd wioldrule ensadial ion-sorider , or
fromthe qu%ﬁgihgug@netic progenitors or progeny; -113 14 JUN 2004 (b)
detecting in the nucleic acid the presence of one or nore nutations in an
ion channel that is kxpredgennnmgtietrr akid componed bindk eaitancehnaie

conpri ses %Qoantgo aci d sequence selected fromthe group consisting of SEQ
ID NO 10 to gE@'IDIWJ 17, SEQID NO 22 to SEQID NO 28, SEQID NO 31,
SEQ I D NO 32, and SEQ

51. The method of claim 50 wherein binding is determined by a gel-shift assay.

52. An antibody identified by the method of claim 50.

53. A method for identifying a compound which modulates the activity of ion-x

compnsing the steps of:

a) contacting ion-x with a cornpound; and
b) determining whether ion-x activity has been modulated.
54.  The method of claim 53 wherein the ion-x comprises an amino acid sequence -

selected from the group consisting.of:. SEQ ID NO:10 to SEQ ID-NO:17,-SEQ ID NO:22
to SEQ ID NO:28, SEQ ID NO:31, SEQ ID NO:32, and SEQ ID NO:50.

55. The method of claim 53 wherein said activity is neuropeptide binding.

- 110 -




I D NO 50, and wherein the nucleic acid includes sequence correspoqqingimm
the gene or genes encoding the ion channel; wherein the one or nore

mut ati ons detected indicates an allelic variant that correlates wth a
mental dis er. /1. A nethod cording to claim70, wherein the one or
nore ion c(r)l%égnel W%“‘Fg}?geﬁf C?%”Bﬁgfhefﬁ?%ﬂdpﬂﬁli"ft’f EPEYFRPEPYYS Sew]ine.

pol ynucl eoti de conprising a nucl eotide sequence encoding an ion-lI or ion-3
allelic variant identified according to claim70. 73. A host cel
transforned7or tAmasitedyettntitdbatlpohsthodbediimde3.according to claim 72 or
with a vector conprising the polynueleotide. 74. A purified polynucleotide
conprising a nucl eotide sequence encoding ion-1 of a human wth a nental

di sorder; er ei i eot i Ko (N . C t of SEQ
ID NO 49 \gﬁder m?ﬁgiofqoﬁﬁ%%ﬁﬁ%h%%??g}a%%gﬁéﬁo|?i° %‘ﬂg?ﬁﬁg@ Ehgyﬂﬁrgi di zati on
for 16 hourycanpa@ thanaclhyciddiegaticencfsbé attimahweth mpeqsdmg s&68ed fromnani de,
1% SDS, 1 NaCl , 10% dext.r ul fate b shi times f

mi nut es at “GOTEOPR CRRYRLE °§§%&ﬁ)o Océrjrﬁgr%ga %k@%éﬂé&%mégﬁ%dgﬁéﬁ ﬁS\nd
wherei n theygpodyayg! eotide that encodes ion-1 amino acid sequence of the
human differs from SEQ I D NO 49 by at |east one nucleotide. 75. A vector
conpr i si ng baidsotifmngedtic dedaeprndisng thoamginal thet7te a7lgast A0Posimalepdust hat has
been transfornmed or transfected with a pol ynuc [ accordi cl ai m
73 and that® BB rebentd ST 1 SPe HBiBReES B EoR g REE Byt Bae.
114 14 JUN gRBADMNe: A RastEoRD Necsording to claim 76 that has been
co-transfected with a polynucleotide encoding the ion-1 am no acid
sequence set forth in SEQ ID NO 50 and that expresses the ion-1 protein
havi ng the.gmn Cl e forth in 1D, . NO. 7 t hod for
Cdent 1 fyi na2a ngé‘%l‘%%%ﬁ%?‘ﬁ%%o?%‘&h%r§1“ dothrteipg 51(20‘%“.1%‘1':1%‘?9%%“3?%3&%35 e

conpri si ng ahineal Stigpsseahiencd)selecnd ok thg geoupalohnsiatios QY IDNO] AtaHG i n the
presence and_in the absence of a putative nodul ator conpound; b)  measuring
ion-] or i SANOBYGEYHE AO:4¢% and %&Ha? N> bas perforped byiltN fdypadicairror
increased ion-1 or ion-3 biological activity in the presence versus
absence of the putative nodulator is indicative of a nodul ator of

bi ol ogi cal 68ct i Vihtyneth@] offclaret Ffoeth¢rein werptarihy tteompbunasd sspotesfodthet he

treatnment of. a,neptal disorder, said, nethod conprigsi s, of .. (a)
cont act 1 ng R G TUHRES TP ER e RACE RO g A NOCT & S
ID NQ: 9, SEQ ID NO: 49, and SEQ ID NO: 51, is performed by computer homology

search.

61. A method of screening a human subject to diagnose a disorder affecting the
brain or genetic predisposition therefor, comprising the steps of:

{a) assaying nucleic acid of a human subject to determine a presence or an absence of
a mutation altering an amino acid sequence, expression, or biological activity of at
least one ion channel that is expressed in the brain, wherein the ion channel comprises
an amino acid sequence selected from the group consisting of SEQ ID NO: 10 to SEQ
ID NO: 17, SEQ ID NO: 22 to SEQ ID NO: 28, SEQ ID NO: 31, SEQ ID NO: 32, and
SEQ ID NO: 50, and wherein the nucleic acid corresponds to a gene encoding the ion
channel; and

(b) diagnosing the disorder or predisposition from the presence or absence of said

mutation, wherein the presence of a mutation altering the amino acid sequence,
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suspected of binding ion-1 or contacting a conposition conprising ioﬂ'ﬁggmﬂﬂ
with a conpound suspected of binding ion-3; (b) detecting binding b ﬁ '
ion- | and the conpound suspected of binding ion-1 or between ion-3 and
the conpound suspected of binding ion-3; wherein conpounds identified as

bi ndi di.d d f
EECRE RN TR N EXE B S s e L

a nent al a conpoun USG

nodul at or ot)f@éqgggmggbtlg@uy@mr ion-1 and a b| ndl ng partner of ion-I or
bet ween ion-3 and inding partner of ion-3 conprising the steps of: (a)

contacting-the binding partner and a conposition conprising ion-I or ion-3
in the preé&nceAamdthiod at¢rediapsenlean 61, ‘ahmtndhﬁ a@samemcammm%@dwt o)
detecting bin part and ion-1 or ion-3; wherein

di di
decr eased B¢ ‘%‘I‘Q—?é%s“ét %Oﬂhmﬁér%’g’tc:/\ég‘ﬁ e b| nding partner and ion-1 or

ion-3 in the pr esencey of th@ M@ﬁﬂ&@tiﬂ@@bﬂ;@h@ésfr@ﬁ ﬂeﬂﬁm&ﬁxembﬁ@tbnmdl ng in
the - 115 14 JUN 2004 absence of the %ut ative nodulator is indicative a

modul at or étrpotAREqueRsts rnd detemmpaingerdigdeinant ObYIUE! nent al  di sorder. 81. A
met hod according to claim79 or 80 V\/flfeagtl N %tgeeonﬁgrorp?ﬁ%%ggeg iS&s..2 cell

expressing lon- | or ion-3 on its sur ace. accor ng to claim
81 wher ei NiehficROTPOSéduefEts FRMPHeSREan subjett thit @resdaranddn-dralicteansifacbed

with a pol ynucl eotide that encodes ion-1 or ion-3. 83. An isolated nucleic
acid nol ectd @CEW%W%QO% nucl eoti de sequence that encodes a pol ypepti de

conprising an amno acid sequence aly |g5asi nRRRARBBPLOBAN Bne EOIGHRIkELIO
50, said nucleic acid nolecule encoding ion-1. . An isol ated pol ypept| de

encoded bythe misilotide sapiedcasditont thecrupfanciubjem B3t er&EdBSAnohnﬁeqdie@ Frgcap o _3
conpri sing % | east ali\%)rtl on of a sequence selected fromthe group
consi st i ng"of *REF 1to SEQID NO 9, SEQ ID NO 49, and SEQ I D NO 51,

said portion COWD“ sipp atpetBaAsing hthyBHalA06h 888y tSfeteritife GMEES hacl¢ie @eglt or
of claim 85 wherein the chineric receptor corrprl ses at éaSt a portion of

SEQ | D NO. from ths hotknzobiechips @ nualsobdy SHopmscEeicate QG Fey o a &
Upj ohn Con%%ngrefggggg&%lueﬂ%tcg’ven L. Benjamn, Chris

(©) performing a polynucieotide migration assay to determine whether
nucleic acid from the human subject has 2 nucleotide sequence identical to or different
from one or more reference sequences; and

(d) performing a restriction endonuclease digestion to determine
whether nucleic acid from the human subject has a nucleotide sequence identical to or

different from ope or more reference sequences.

63. A method according to claim 62 wherein the assaying step comprises: performing a
polymerase chain reaction assay to amplify nucleic acid comprising ion-1 or ion-3 coding

sequence, and determining nucleotide sequence of the amplified nucleic acid.

64. A method of screening for an ion-1 or ion-3 roental disorder genotype in a human
patient, comprising the steps of:

(a)  providing a biological sample cbrnprising nucleic acid from
said patient, said nucleic acid including sequences corresponding to allelles of ion-1 or

ion-3; and
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Rubl e,

Cara L.
6307PHRWVR88 <140> 09/ 460, 602
version 3.0 <210> 1

Alla M <120> Hunman | on Channel s <130>
<141> 1999-12- 14 <160> 57 <170> Pat entd AN 2004
<212> DNA <213> Honop sapi ens PCTI US00/ 33829

Kar novsky,

<211> 693

<400> 1 aggt at ggga gggct gaghp 9Qﬂ&k&ﬁg%%égg%géﬁ%gggég3%%?%@%% égﬁéggﬁﬁggg

60 ggcat aggag actattcagg t

gcggtt gaca
aaaagaagt c
gacggt gat g
cgcgt ggctg
ct gggccctt
ccct get gat
gcaaat gt ca
t gggggaaga
cccttatttc
agcagggagt
<213> Hono
aaat gt at aa
acaaatgttc
caaatt at aa

ggtctga a

gidgocacaagpngt bijidizt gag agcctgactg gtttctggag ttctctggeca 180
cagact gaag tttgcaggtg agcacctgcc taggtgttcc agaggcatat 240
at gga&gﬁéﬁj“ deRgeRgRe! T Ryiagaen taghaliilsca %g@gﬁléeamdwove of
gacl 9GCLC, @&ﬁ&ﬁgac cgagtgctgc ttctgggcct cgtgttcccg 360
gtccattctg agccc tgt cagctctgcc tccccaggge ctggcatctg 420
acctctggct ccttcacacc tacagaaaga cagagactca gccat gggct 480

t gt ggagg gagggagaca gggaaggagg caggagcaga gaagt ggagg 540
faagt be g3 B3 L eaR U B gRUYe g DRRE bger GOO Pl
ccttctgggg cgcagtggga cagcatctcc cttggccggt gcagtgcagc 660
ggagccaccg aggcagaggt agg 693 <210> 2 <211> 549 <212> DNA
§4pi efhe wdiiod R comifrat wodtigh ¢t ahatigabil detdchipgtigagetanaact bt ct

aaatatattt 60 tatttttcaqg gggtatttca tttctgctta atggaatgta
Fﬁlﬁ%t%?eé&gaﬂ@%bseqmglglm%aasg ww@@e@?w oerlayasE. SB#POSHDY 33829

LahaAaas al 1eah bal 8ddatoBARALAG hidoA8 Liikikt gaa at caagatta 180

67. The method according to claim 64 wherein said nucleic acid is DNA.
68. The method according to claim 64 wherein said nucleic acid is RNA.
69. A kit for screening a human subject to diagnose a mental disorder or a genetic

predisposition therefor, compnsing, in association:

(a)

in a human ion-1 gene or a human ion-3 gene, the oligonucleotide compnising 6-50

an oligonucleotide usefu] as a probe for identifying polymorphisms

nucleotides in a sequence that is identical or complementary to a sequence of a wild type
human ion-1 or ion-3 gene sequence or ion-1 or ion-3 coding sequence, except for one
sequence difference selected from the group consisting of a nucleotide addition, a
nucleotide deletion, or nucleotide substitution; and

(®)

information for identifying polymorphisms that correlate with a mental disorder or a

a media packaged with the oligonucleotide, said media contaiping

genetic predisposition therefor, the polymorphisms being identifiable using the

oligonucieotide as a probe.

70.

mental disorder, comprising steps of:

A method of identifying an ion channel allelic variant that correlates with a

(a) providing a biological sample comprising nucleic acid from a human patient
diagnosed with a mental disorder, or from the patient's genetic progenitors or

progeny;
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ttttcattac ctgtcagtct cctagagttt gcgttaaagg agcaaattga tctttcctta 240
tgctactttt ttgatgtcaa aaattcattt attattgtgc tcagatgact cctggtctcc 30Q JUN 204
atcctggatc cactctgatt ccaatgaata atatttctgt gccgcaagaa gatgattatg 360
ggotatcagtg tttggagggc aaagattgtg ccagcttctt ctgttgcttt gaagactgca 420

gaacaggat ¢ t(bpdreynaan ggangiad atd deairaegeadl dng ok aaratiutaart ¢d Latd, 480
ctagaatatt t tcci acc gcttttgccc tgttcaactt ggtttattgg gttggctatc 540

tttacttat 5492 t 1 exprepged 1g She brapy prhepnpthe 2arshapnehsosmpisenan addo> 3

ataaaatttt t a ttac 0
ggt t aagaaa g%%%% %?%%S%?%%%%?g@ge2%%@3?@%%6@éﬁﬁgggﬁéggléé%8§§#2§§“%Eo
agaatttttt dfcBEQJIDANOL220f SEQUD NOAZTHISEY B NA3¢! YBYUDi NieagRaagdisEk80

attgccaaag cacca ttttatattt tagcatgtga aaggagctcc acatttttgg 240
ttttgcaact ﬁéﬁ@aﬁé@ﬁd whsteat theayclem %Cg:bwgldesa&eau@ra:gtcaneg@admtaaim 806

t gagagcaac bggggggﬁé&ﬁﬁ@@@q&gah?m%gaccttaga gt at acagaa ctcgtccatc 360
attccaaatt cgaagcagac gattaggag gttatccag tgagcataag attttcttga 420

gtttctgaag adergimtieanegaaicce amadtiont ttteaadidiataatzhadbid virda Ot 851489
cactttcatg %; ctattg .attttaaacg actgtcaaac caggtttggg caaaaattat 540
atctattgga rArytPEYEHISdfhagaag agt aacaaca tattagtaaa gcetactattt 600
tagttgtttt tctcgaaagt ttg 623 <210> 4 <211> 447 <212> DNA <213> Hono
sapi ens <400> 4 cctggcacac agcaagcagt cgacagattt tgcctatcat taggatctgg
ggat act gat 60 gttt wethbd atcordiag gycloan 701 wipreiagggodt @t 6led68 chH8RE IROC,
taatcctttc 120, ccctcagtct taaaatgagg gcacgttccc aggacgcccc cctctcactt
tctgcagtgg 1%103' Page 2 14 JUN 2004 WO 01/44283 PCTI USOO 33829 ggccgttccg
cagacccagg ccctgtcgcg gcccecgecct ggggggaccc cagcgcatcg 240 tcaggtcccc

ccgegeccee @2t getcpetiegangdagiaed polygad €tide Sompashg AGRIcIcRRe sBflentE B8 ing
gcageadct geRaarsoRh. SIRTESIANS ARACILIEREISsSnacg] 00

73. Ahostcell transformed or transfected with a polynucleotide according to claim 72

or with a vector comprising the polynucleotide.

74. A punfied polynucleotide comprising a nucleotide sequence encoding ion-1 of

a human with a mental disorder;

wherein said polynucleotide hybridizes to the complement of SEQ ID NO: 49 under
the following hybridization conditions:

(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50%
formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate and

(b} washing 2 times for 30 minutes at 60°C in a wash solution compnsing 0.1x SSC
and 1% SDS; and wherein the polynucleotide that encodes ion-1 amino acid sequence

of the human differs from SEQ ID NO:49 by at least one nucleotide.

75. A vector comprising a polynucleotide according to claim 74.

76. A host cell that has been transformed or transfected with a polynucleotide

according to claim 74 and that expresses the ion-1 protein encoded by the polynucieotide.
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caccttctcg cctgagtcgg caggcaggtg gaaggcgagc ggcgcaagca gcgagat gag 4?59]%2“”4
cacgcagggc agcagcaggt tgcacac 441 <210> 5 <211> 605 <212> DNA <213> no
sapi ens <400> 5 atccaaggaa actaaaaaca aat ggggact aacagcctgg agtcaggcct

gt gacagt ga 60 ggggatgcta tggtgtcact ctgaggcctg gcttaacact ctaagagaat
gtacacaaat 120 atgggagcag ctatctgggg agtttcaatt cattgtgtgg gcacaagatc

catactatac7380 Atggkcals 4 qu?t titttectce .t cct aaaagt
gtgtgtatga 240 tcagtcca%?“ggéaﬁ}ag%g’% ZGP{?E a gégoé“ggﬁeg&eat“gmc%t gtcattg

gagt aggcac p8Qducitetaipgatadiag giagiaadcatino agdcay gaict satfogRacSEQ D HaUsT 4c
aagagcttat 360 tacagttaca agactgatat tttcatgttt tagatgccta caat gaggat
gacct aat gc B EPTESES Medgad Pé%&@g‘@aé(g&cthaa@ew%ap%wsga&gﬁl 1&035&&! tcc
ctttctcagt \gBgp. tcttcattga agacttcagt gcatctagtg gattagcttt ctatagcagc
acaggtacag 540 cattttacat gggtgattca tcagcattta ttggacatct actgtttgca
aagcaccaca 600 acatg 605 <210> 6 <211> 625 <212> DNA <213> Honp sapi ens

<400> 6 gtaattatca gtgtt.cta cagtgttccc cactagaaat ccattagaag gaaaat agaa
60 gagt agadfa gé“ﬂt‘:’tg"ggﬁf lfif%t?fé Oéi'a?‘f’éagté’? %éﬁigﬁﬁﬁ’é‘t}’gc& G gddeac 120
agcaat cat gcaapeding dalstd@ajfcaaagt aggagacata aataacatac ataattaaaa 180

tgatttatta aaacactagt gattttgaca ctgccgagtt tctgtctttt cagaaaaaga 240
gcaat at ccc at gaagaaac tta@tat gicontaging cegbaccarding gtadam Tqut the pacsen@Gad in

at ggacat ct &{aeta%%gntg?%tgg Ptgf"’[%%%%% t%’f‘%g%’%g‘g%a agaagaat gg ttaatatgct 360

gaggaat gca aaaacca g agagattaat tctcttggac 420 Page

3 14 JUN 2004 WD 01/ 44283 biPCT/ ldmla-?g&BH-la@Gaﬁettg@]agichlamig&ya@uﬁgsengtttta
aacaacaaat ttctg&gtta ttcat%gaat 480 . cagttattat atactcaatt attataataa

aggct cat gt gt aaRPSEERR defyease O wgrasaest iop-d Arden-p dolpgisak ackivity inylgaressecs
caat aat tt CyekGCiREAH of3hEHARHN 08800 ARGEAAANT £ hbhlibdol bE bibiddidal 8&Rvity.

79. A method to identify compounds useful for the treatment of a mental disorder, said
method compnising steps of:

(a) contacting a composition comprising ion-1 with a compound
suspected of binding ion-1 or contacting a composition comprising ion-3 with a compound
suspected of binding ion-3;

(b) detecting binding between ion-1 and the compound suspected of
binding ion-1 or between ion-3 and the compound suspected of biﬁding ion-3;

wherein compounds identified as binding ion-1 or'ion-3 are candidate compounds

useful for the treatment of a2 mental disorder. -

80. A method for identifying a cornpound useful as a modulator of binding between
ion-1 and a binding partner of ion-1 or between ion-3 and a binding partner of ion-3
comprising the steps of:

(a) contacting the binding partner and a composition comprising
ion-1 or 1on-3 in the presence and in the absence of a putative modulator compound,;

(b)  detecting binding between the binding partner and ion-1 or
jon-3;

wherein decreased or increased binding between the binding partner and

ion-1 or ion-3 in the presence of the putative modulator, as compared to binding in the
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<210> 7
gct gacccct

tcttgtgaag.

t ggcagcagc
gtagtcggtg
aagt aggcca
agcagat gcc
caggagccag
ctcctgtcca
ggccacgaag
ct ggt gaggc
gaaccat gat
tcttggacac
tctctttgga
agat ggat aa
agcacaaat a
tttgagtgca
t acat ct gac
gcaact gccc

4 14 JUN 2004

atttcccatg

<211> 621

<212> DNA <213> Honp sapi ens <400> 7 tttccctcct
ggact t gggg ccagacctac acacgccaag gaat gggcac 60 acaccatt cté JUN 2004
ttcacaaaat acagattggt cagcagccgg aaaggatcat 120 aat gct gt gg

abggict Ch 180 . a aagt t
e P A e A paRe A A B PR 255

trgatrgrg &t a g tlgrgadpe. ccagget gaa gagcacccga 300 gcgacccaga
gt cacttcct ggggaagggt cggcacaaac agtccttaaa 360 ggggcagctg
t ggcacggga gacagt gggg gcgcctctgc cgcgctccat 420 ccgcectctgg

ctc Ct : c. 480 tcatgttctt
s EaaddachRt: © G 72 GROMGENTRE Eofiodtiion e fitensfet!

syresgEary- nagbagyat s godgeaccaa gcecct gagatg 600 agcacgcagg
g 621 <210> 8 <211> 531 <212> DNA <213> Honp sapi ens <400> 8
atcttaatgt ggcctgaatt gttcattctt attttaaaag tctttctatt 60
89! t alPBRMJIAREAARIY AR IRG &g%?s ceaRgiagag 120
tccaaacagtc%acatgtaggcagggaaaacgnﬁgﬁét gé%”ﬁ%@%??%gggd BO
teetfatrheher teagfamdovith g gblyattitdtidet:hittehgedsa o teg Gérpgct 240
aaagaaaaca tgtgttaaag aagcagttct gccataatgt agcctggacc 300
tcccagtaat tgaattgccc agttccttga cctgcaacat tgatggcgat 360
83gaggengadated ggtdiaast ngllCEAE SRR SHUCEARICAR L} 420 Page
%%)01/44283 PCTJUSO00/ 33829 attgaatgta gaf%c gégéﬁ@gaagactac
TR R R RN #1802 aidgegatncg gatets GOGChanaloggggt 9

at gt gat gaa ht ah ! <21.0> ! > 664. <212> DNA <213> Honp
Sapi ons <400>S@§? 8&R 50, 23d nTddi0%eid molédtg eSS ing e

84. An isolated polypeptide encoded by a nucleic acid molecule of claim §3.

8s. A chimeric receptor comprising at least a portion of a sequence selected from the
group consisting of SEQ ID NO:1 to SEQ ID NO:9, SEQ 1D NO:49, and SEQ ID NO:51,

said portion comprising at least 10 nucleotides.

86. The chimeric receptor of claim 85 wherein the chimeric receptor comprises at least
a portion of SEQ ID NO:49.
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cttctgaatg tttagctttt tgactctttt gtaacagcat acagcttaaa
tattttttct ttctttttgec ctttattcta
ttttttactt tttaggtttt ttgttaaaaa
cctacacagg gtcaagatca taaatatcac
aaggtcttca tggtcaataa cacacatgga
aat c_tgcct gaggc

aa't aat gat aaa

attgtatagc tttacaaaag
tctatttttawaybiibhkito
aacat acaca tttgcctagg
ctccacatct tgtcctacag
cttatgataa tgccttcttc
acagtttttt ttaaataagt
at aaat acat . A33CeRGLAR; AaAbagid AomiAl,cact at caagtatt at
taattgtatt gctakasd@ls,tsdegeaact g gt agt gcagt agctatgttt
cact acaaac aaat Bagtsamant ggatisgcac tat gat gt aa t gacaat agc
ct gggt ggca ggaaberiercCagrctecattt tcttat ggga tcact atcat

t ggaat cct
ggaat gagt

cosides

t gaa
tgcc

acacaaacac 60
taagtgttgg 12

PELasRAD

gttgtcattt 300
cattttataa 360
atacagtata 420
gt actctaca 480
acat cagt at 540
tatgatgtca 600
acat gt ggcc 660

664 <210>10 <211329Y5k91 PR <213>Honmpsapi ens <220> <221>mi sc feature

<223>Xaa i &8y MNieheold ¢8:540Q>10 Pro Thr Ser Al a Ser Val
Ala Ala Ala Leu Hs Arg 1 5 10 15 Pro Arg Gu net Leu Ser
Gu Ay Lysl3Xaa QO7EPRE28820 25 30 Ay Ser

3+ JON 0u

catc

Ala Pro Leu Pro
Hs Cys Ala Pro
Hs Pro Pro Pro Thr Cys Pro Val

Arg Gu Va(l 4I I>e L9eu6Pr - 35 40 45 Leu Pro Pro Pro Pro Leu Leu Cys Ser Cys
Leu Leu Prdqus T#3°Br¥2 50 55 60 Page 5 14 JUN 1004 WO 01/ 44283
PCT/ USOQ 33829 Pro Ser Thr Ay Asp Ile Cys Ser Pro Trp Leu Ser Leu Cys Leu
Ser 65 701#5>80NMal Ay Val Lys Qu Pro Qu Val Ser Ala Gy @n Mt Pro
Gy Pro %Em95G¥(hJNaGuLw1W'GyGySm(Huﬁme;MgNa
An Arg 190°105FFe0t 8 rerFso"GPuw’ Ala G n Lys A n His Ser_ Val Qu Leu Trp
Val dn Phgips 1
<211> 693
<212> DNA
<213> Homo sapiens
<400> 1
aggtatggga gggctgagtg gggctgatgg catgcaggag caaggacccg acttttggag 60
ggcataggag actattcagg tctggtctga aactacacag aggactgggt taaaaatgag 120
gcggttgaca gggccacaag gctgactgag agectgactg gtttetggag ttcetotggea 180
aaaagaagtc cagactgaag tttgcaggtg agcacctgec taggtgttcecce agaggcatat 240
gacggtgatg atggaggagg ccatgaagag caggtagagg cggaagagca gggcgtccat 300
cgcgtggctg aactgcaccc acagctccac cgagtgectge ttctgggect cgtgttcecceg 360
ctgggcectt gtccattcectg agoccoctgt cagetctgec teocccaggge ctggcatctg 420
ccctgctgat acctctggct ccttcacacc tacagaaaga cagagactca gccatggget 480
gcaaatgtca cctgtggagg gagggagaca gggaaggagyg caggagcaga gaagtggagg 540
tgggggaaga ggaagtatga cttccctcac cgggcaggtyg ggtggggggt gagacccggg 600
ccottattte cottetygggg cgecagtggga cagcatctoe cttggecggt geagtgoage 660
agcagggagt ggagccaccg aggcagaggt agg 693
<210» 2
<211> 549
<212> DHA
<213> Homo sapiens
<400> 2 '
tagatccatg gtaaatgata ttttggtgag tcaactttct aaatgtataa aaatatattt &0
tatttttcag gggtatttca tttcoctgetta atagaatgta acaaatgttc tattacaaag 120

Page
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115 120 125 Sex His Ala Met Asp Ala Leu Leu Phe Arg Leu Tyr Leu Leu ﬁhﬁlNgﬁ@,l.
130 135 140 Ala Ser Ser Ile Ile Thr Val Ile Cys Leu Trp Asn Thr Xaa Al a
145 150 15 a Hs Leu Gn Thr Ser Val Trp Thr Ser Phe rg Thr
Pro 165 1%01@%'%& u Thr Ser G n Ala Leu Ser @n Pro Cys G@‘%ﬁﬁ&?ﬁ?@m
Arg Leu 180 185 190 Ile Phe Asn Pro Val Leu Cys Val Val Ser Asp @ n Thr
Xaa Ile val 195 200 205 Ser Tyr Ala Leu A n Lys Ser Ay Pro Cys Ser Cys

Met Pro Ser Ala 210 215 220 Pro Leu Ser Pro Pro Ile Pro 225 230 <210> 11

<211> 127 ca221D3r PRI EFE8S2AHGREF 'SaPF € 1ie 2 U TSI PETE Yt Pro2 @apsSera Hi s199r o
Pro Pro Thy §%ro val..Arg gy%slc e 3,10 12 Leu Pro Leu Pro Prao Pro
tt ttac ¢ ca cla t t 2 aaa tctttcctta {é%
Pro Leu Leu s Ser %{}s eu Leu o] IR 5o e iR & Pr o 9 Thi Ay
Asp |l e CysycBeetRrotigqpgteds SeittdeaurOpstadnytdd baghedbcbetctakc@y Vadoolys
Gu Pro Qu Val Ser Ala Gy Gdn Met Pro 50 55 60 Gy Pro Ay Gu Ala Gu
Leu Thr G 3FceF§oxsr SAYUGETIY FRI2LARGLAIPRALESTID TP5I8TF 98P N 9G TS Hi 36 u
AIaGnL%gLLQ-isé%r@gﬁyglt@H%r %‘Ftl h/€5§gs?g9§Eae6g4JUN ON WO
t a t a c a t .c@a terPcrgrt t %%a a C 0

01/ 44283 PCTI US00F33829° G 1 Phe Sef H's Na Met Asp’ Ala Led Lev Phe Arg Leu
Tyr Leu Leiracd@fhttObtghb@ggaa ggaaggatac acatacgcat tgccaaaatt gactcttatt 480

ctagaatatt tttcccaacc gecttitgcocce tgttcaactt ggtttattgg gttggetatce 540

tttacttat 5495

<210> 3

<211> €23

<212> DNA

<213> Homo sapiens

<400> 3

ataaaatttt atagcagggt gggtttctag aggaaatctt actcaattat ttgcactgca 60

ggttaagaaa accataatct ttatgctgca acctgttctg cttcaaagga agaaaatcaa 120

agaatttttt ctctttgett ttagtccttt tcacataata ataactgagec ttaaaaaagt 180

attgccaaag tatttcacca ttttatattt tagcatgtga aaggagctcc acatttttgg 240

ttttgcaact ttgagaaata aaaaattaag aattgattaa atattagtat ggaaaataaa 300

tgagagcaac tacagatttt taaaccaata ttaccttaga gtatacagaa ctcgtccatce 360

attccaaatt cgaagcagac gattaggagt tgttatccag tgagcatcag attttcttga 420

gtttctgaag aaagtgtcag gaatccaaat ttttccaacc atattactgt taagcataag 480

cactttcatg gtactattga attttaaacg actgtcaaac caggtttggg caaaaattat 540

atctattgga tattcctaaa atataagaag agtaacaaca tattagtaaa gctactattt 600

tagttgtttt tctcgaaagt ttg 623

<210> 4

<211> 447

<212> DNA

<213> Homo sapiens

<400> 4

cctggcacac agcaagcagt cgacagattt tgeocctatcat taggatctgg ggatactgat 60

gttccatcat caagggccaa gtcgtgaggg gtgttctccc tggaaggage taatccttte 120

ccctcagtct taaaatgagg gcacgttcce aggacgcccc cctcectcactt tcotgcagtgg 180
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Phe Met Ala Ser Ser Ile Ile Thr Val Ile Cys Leu Trp Asn Thr 115 1%9»%%%4
<210> 12 <211> 182 <212> PRT <213> Honpo sapi ens <220> <221> misc _fea e
<223> Xaa {m dMMagucl eoti de <400> 12 Asp Pro Trp Xaa Met II&H}%}O Xaa
Val Asn Phe Leu Asn Val Xaa 1 5 10 15 Lys Tyr Il e Leu Phe r Ile
Ser Phe Leu Leu Asn Arg Met 20 25 30 Xaa G n Met Phe Tyr Tyr Lys Ala Asn
Tyr Asn Ile Lys Hs Val Ile 35 40 45 Ile A u Asn Thr Xaa Phe Phe Qu

ITe. Lys I198°FPEPRI2ECTHIS EFSTITE0°SF BEFGCRT SEIFIFAr FI9ar2TSfs VarOLys
dy Ala A%Q%@@C\S@r 5&% Ley Wet @5?3 Z:ga&%g Lelgbel &5 G Robys
a c c C gcteac a g Lk céé%@gée%§ Rg

Phe Ile Tyr Tyr a Gn Met” Thr 5 5P Pro dy 'Leu HS Pro Ay Ser
Thr Leu Ilget&@gmtamlgcm bheadsepgt b@@cdlc&égdla@;CVadygtlaamchnaﬁgu AspeAsp
Tyr Ay Tyr @n QIS Lea Qu Gy Lys Asp 115 120 125 Cys Ala Ser Phe Phe
Cys Cys Prfé"%}‘iftﬁg CCPE IR Y ’Fﬁ?gcé‘wt%@f*a@lgrcﬁag‘iwcigﬁagfaogc,&ra@a"@a@ d y2%Arg
Ile H's Ilcgcﬁgg;g Le ‘gaac;z?/ o kbesAsp Ser Tyr Ser 145 150 155 160 Arg,hle
Phe Phe Pro a Léu Phe Asn Leu Val Tyr Trp 165 170 175 Val
Gy Tyr Leu Tyr Leu 180 <210> 13 <211> 98 <212> PRT <213> Hono sapi ens

<210> 5

<211> 605

<212> DNA

€213> Homo sapiens

<400> 5

atccaaggaa actaaaaaca aatggggact aacagectgg agtcaggecct gtgacagtga 60

gaggatgcta tggtgtcact ctgaggcctg gettaacact ctaagagaat gtacacaaat 120

atgggagcag ctatctgggg agtttcaatt cattgtgtgg gcacaagatc catactatac 180

tagtcatcag ggtctaactt ttagagattc tttttcctcece tcoctaaaagt gtgtgtatga 240

tcagtccatt ggcaaacata tttttatcac ctaatatgta catgtcattg gagtaggcac 300

taaggataca gagccacata agacatggtt atagaactca ttgagcttac aagagcttat 360

tacacttaca agactgatat tttcatgttt tagatgccta caatgaggat gacctaatgce 420

tatactggaa acacggaaac aagtccttaa atactgaaga acatatgtcc ctttcotcagt 480

tcttcattga agacttcagt gcatctagtg gattagcttt ctatagcagc acaggtacag 540

cattttacat gggtgattca tcagcattta ttggacatct actgtttgea aagcaccaca 600

acatg 605

<210> 6

<211> 625

<212> DNA

<213> Homo sapiens

<400> 6 :

gtaattatca tgatgttcta cagtgttccc cactagaaat ccattagaag gaaaatagaa 60

gagtagaaaa ggaatgagaa ttctaatcaa ggttagaatg aagaggatgg aagagagcac 120

agcaatcatg accctatgat taatcaaagt aggagacata azataacatac ataattaaaa 180

tgatttatta aaacactagt gattttgaca ctgccgagtt tctgtctttt cagaaaaaga 240

gcaatatccc atgaagaaac ttaccatgtt agtctctgaa atgctgtcaa tgctttcaac 300

atggacatct atacctactg gcactggaga cccttaagaa agaagaatgg ttaatatget 360

gaggaatgca ttataatcat tttaaaacca tttaazaacag agagattaat tctcttggac 420
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Page 7 14 JUN 2904 WO 01/44283 PCTI USOQ 33829 <400> 13 Cys G n Lys
Tyr Tyr Cys Ala G n Met Thr Pro Ay Leu Hs 15 10 15 Pro Ay Ser

Phe,.|
1N
Il e Ser Val

I1e Pro MelycdAsysden Pro Gn Gu 2C 25 30 Asp As Tyr
Gn Qs Lel %%y Lys Asp Cys Ala Ser Phe 35 40 45 Phe c‘@%ﬁi&/‘%ﬂgﬁﬁz@ Gu

Asp Cys Arg Thr Gy Ser Trp Arg AQu Gy Arg 505560 Ile Hs Ile Arg lle
Al a Lys IIe Asp Ser Tyr Ser Arg Il e Phe Phe 65 70 75 80 Pro Thr Al a Phe
Al a Leu Val r Tr Ay Tyr Le 85 9 T Leu <210> 14
<211> 207 agEiTz PRI ﬁ% ﬂgttgggfaeﬁéci%fﬁgt <’¢§§i‘;a il sc ?a)eég? e <2‘Ef%> Xaa

i s any nucd.getideat<dxcls AstcRNacdY Qgbddtakys JdaRatBdcLysaXag 24aa Lag Tyr
Xaa Tyr Val vVal 1 5 10 15 Thr Leu Leu Ile Phe Xaa Qu Tyr Pro Ille Asp Ile

e Phe Alt&aG:#tazot%tBE)CmeGQ?q@aWFeCﬁe“r?aSéFC AtgeE eyt Plragtan Ser00Thr

Met Lys Val Leu 0.4 gu Asn Ser Asn Met Val dy Lys Ile Trn lle
Pro Asp T?\trgcf’hccag 0 étgtég %ﬁ& %‘rg Asn Ser Arg Lys Ser Asp Ala His Tr%sl |l e
Thr Thr Pro Asn 65 70 75 80 Arg Leu Leu Arg Ile Trp Asn Asp Gy Arg Val

Leu Tyr Thwrlbeu 7Arg

85 90 95 Xaa Tyr Trp Phe Lys Asn Leu Xaa Leu Leu Ser
Phe Ile Ptfé’lp-ﬁ’s SRAr

2> DNA
<213> Homo sapiens
<430> 7
tttcectoet gotgaccocet ggacttgggog ccagacctac acacgccaag gaatgggcac 60
acaccattce tcttgtgaag .ttcacaaaat acagattggt cagcagccgg aaaggatcat 120
aatgctgtygg tggcagcagce ctgectttttc aaaatcaatt tcecccctggag atgggtggaa 180
agttgaagtt gtagtcggtg cgcgctaagg ctggataccc agocgggtagg ggagatcgga 240
cactcggttc aagtaggcca cgatgagata aggttggagce ccaggctgaa gagcacccga 300
gcgacccaga agcagatgcc gtcacttoect ggggaagggt cggcacaaac agtccttaaa 360
ggggcagctg caggagccayg tggcecacggga gacagtgggg acgcectetge cgcgetecat 420
ccgecteotgg cteoectgtcca acctcgeccga tggecgtcocctg gectctegtg tectgecctco 480
tcatgttctt ggccacgaag ttcacggcat ccccacagcea gcegtatctcocc ggggoggcag 540
tgeccaggect ctggtgaggce agccggcagg aagtaggcta gcagcaccaa goctgagatg 600
agcacgcagg gaaccatgat g 621
<210> B
<211> 531
<212> DNA
<213> Homo sapiens
<400> 8
tcttggacac atcttaatgt ggcoctgaatt gttcattcott attttaaaag tcetttotatt 60
tctctttgga agttatggaa taacggatgg agaaatgaag agatgggatt ccaagtggag 120
agatggataa tccaaacagt cacatgtagg agggaaaaca taatttgggg gacattttca 180
agcacaaata ataaattaaa aagaaatctf ggttattttt tgtttgacac attcctecect 240
tttgagtgca aaagaaaaca tgtgttaaag aagcagttct gccataatgt agcctggacc 300
tacatctgéc tcccagtaat tgaattgccc agttccttga cctgcaacat tgatggegat 360
gcaactgcecce tgaggcagaa gtggctacct gtccaccaag cgccacgcac tgectgectt 420

Page 4




100 105 110 Asn Ile Xaa Ser Ile Leu Asn Phe Leu Phe Leu Lys Val Al ay H@N Iﬁmp
115 120 125 Page 8 14 JUN 2004 WO 01/44283 PCTI USOQ 33829 Lys Met Trp Ser
Ser Phe Hi a,dg/g:lt ggy Lys Tyr Lys Met Val Lys Tyr 130 135 140 Phe Gy Asn
14

Thr Phe Leu er/ er Val Ile Ile Met Xaa Lys Ay Leu 145 155(71%0‘1’?%@ Lys
Ala Lys Arg Lys Asn Ser Leu |Ile Phe Phe Leu Xaa Ser Arg Thr 165 170 175
@y Cys Ser Ile Lys Ile Met Val Phe Leu Thr Cys Ser Ala Asn Asn 180 185
190 Xaa VaPt¥agtPhe PtectagsGarsthetdd st Pascai@ ckhecttgst Rheadytigga195 4860
205 <210> 15 t<%11t> g?4tt <2clg> aF;RT <213>t Homt) sar%i ens <400> 15 du Tyr Pro
lle Asp 118 T1€ Phe %Ka G THI “FPRo Pn8 BS5 "8 “AFg2*£2% 10 15 Leu Ly3*Phe
Asn Ser Thr Met Lys Val Leu Met Leu Asn Ser Asn Met 20 25 30 Val dy Lys
Ile Trp Il e2P>0 Asp ThrPhe Phe Arg Asn Ser Arg Lys 35 40 45 Ser Asp Al a
Hs Trp Ilggfﬁ@r 8% Pro Asn Arg Leu Leu Arg Ile Trp 50 55 60 Asn Asp Gy
Arg Val LelZiRir gmo ggg.érsg 65 70 <210> 16 <211> 149 <212> PRT <213>
Hono sapi ens <220> < 13 sc feature <223> Xaa i s any nucl eoti de

<400> 9

cttctgaatg tttagctttt tgactctttt gtaacagcat acagcttaaa acacaaacac 60

attgtatagc tttacaaaag tattttttct ttotttttge ctttatteta taagtgttgg 120

tctatttira attttttttg ttttttactt tttaggtttt ttgttaaaaa tgaagacaca i80

aacatacaca tttgcctagg cctacacagg gtcaaéatca taaatatcac tgccecttccat 240

ctccacatct tgtcctacag aaggtcttca tggtcaataa cacacatgga gttgtcattt 300

cttatgataa tgccttettc tggaatcctc ctgaagaatc tgeoctgagge cattttataa | 360

acagtttttt ttasataagt ggaatgagta tactccaaaa taatgataaa atacagtata 420

ataaatacat aaaccactaa aaattagtta gtatcactat caagtattat gtactctaca 480

taattgtatt gctatactgt tatgcaactg gtagtgcagt agctatgttt acatcagtat 540

cactacaaac aaatgagtaa tgcattgcac tatgatgtaa tgacaatagc tatgatgtca 600

ctgggtggca ggaatttttc agctccattt tettatggga tcactatcat acatgtggece 660

catc 664

<210> 10

<2il1> 231

<212> PRT

<213> Homo sapiens

<220>

<221> misc_ feature

<223> Xaa is any nucleoctide

<400> 10

Pro Thr Ser Ala Ser Val Ala Pro lLeu Pro Ala Ala Ala Leu His Arg

1 5 10 15

Pro Arg Glu Met Leu Ser His Cys Ala Pro Glu Gly Lys Xaa Gly Pro

20 25 30
Gly Ser His Pro Pro Pro Thr Cys Pro Val Arg Glu Val Ile Leu Pro
35 40 45 -
Leu Pro Pro Pro Pro Leu Leu Cys Ser Cys leu Leu Pro Cys Leu Pro
50 55 €0

Page 5




<400> 16 Val Cys Asn Leu Leu Leu Pro Cys Val Leu Ile Ser Leu Leu Al a Prﬁ

5 10 15 Leu Ala Phe His Leu Pro Ala Asp Ser Ay G u Lys Val Ser Leu @I i)
25 30 Vval % ﬁgjzsﬁeu Leu Ala Leu Thr Val Phe G n Leu Leu Leu Ala G u 35
40 45 Ser ro Ala Gu Ser Val Pro Leu Ile Ay A u GPRTASYYHESY? Page
9 14 JUN 2004 WO 01/ 44283 PCTI US00/ 33829 50 55 60 Arg Ay Ay Thr Xaa Arg
Cys Ala dy Val Pro Pro Ay Arg Ay Arg 65 70 75 80 Asp Arg Ala Trp Val
Cys Gy Thr Al a_Pr Val 85 90 95 Gy Arg Pro Ay Asn
Val Pro Serg¢fhe® a%rAggyg‘ 3 Céfuseﬁ\rg q ITéPEGOSTOE}eil@’SSé?U £ Phe dn
Gy GQu Hs Pro Ser Arg Leu y Pro Xaa Xaa Trp 115 120 125 nlle Ser

| l'e Pro ArgvBeclXaeliXags Xaa AtaGlysvalebeValla AR €35 Med3c185y 149 Leu Leu
Cys Ala Arg 145 <210> 185 <211> 68 <2123CPRT <213> Honp s®api ens <400> 17
Val Cys Asn. L Pro al _Leu Ile Ser Leu Leu Ala Pro 1 5 10 15
Leu Al a Phe Jh g’%apgy A} %r G\s/ o Ve 6“ 8 U AS%rlikleﬁlfGPyg 20 25 30
Val Thr Val Leu Leu AI a Leu Thr Val Phe GI n Leu Leu Leu a Gu 35 40 45

Ser Met Procly ﬁi#\lﬁgcahla San Mal cbi aiikesed el Gy GAuitE vAr g1f8pke 50 55 60
120 125

Ser His Ala Met Asp Ala Leu Leu Phe Arg Leu Tyr Leu Leu Phe Met
130 135 140

Ala Ser Ser Ile Ile Thr Val Ile Cys Leu Trp Asn Thr Xaa Ala Gly
145 150 155 160

Ala His Leu Gln Thr Ser Val Trp Thr Ser Phe Cys Gln Arg Thr Pro
165 170 175

Glu Thr Ser Gln Ala Leu Ser Gln Pro Cys Gly Pro Val Asn Arg Leu
1B0O 185 190

Ile Phe Asn Pro Val Leu Cys Val Val Ser Asp Gln Thr Xaa Ile Val
195 200 205

Ser Tyr Ala Leu Gln Lys Ser Gly Pro Cys Ser Cys Met Pro Ser Ala
210 215 220

Pro Leu Ser Pro Pro Ile Pro

225 230
<210> 11

<2i1> 127

<212> BERT

<213> Homo sapiens
<400> 11

Gly Pro Gly Ser His Pro Pro Pro Thr Cys Pro Val Arg Glu Val Ile
1 5 10 i5

Leu Pro Leu Pro Pro Pro Pro Leu Leu Cys Ser Cys Leu Leu Pro Cys
20 25 30

Leu Pro Pro Ser Thr Gly Asp Ile Cys Ser Pro Trp Leu Ser Leu Cys
35 40 45

Leu Ser Val Gly Val Lys Glu Pro Giu Val Ser Ala Gly Gln Met Pro
50 55 60

Gly Pro Gly Glu Ala Glu Leu Thr Gly Gly Ser Glu Trp Thr Arg Ala

Gln Arg Glu His Glu Rla Gln Lys Gln-His Ser Val Glu Leu Trp Val




Arg Ay Gy Thr 65 <210> 18 <211> 201 <212> PRT <213> Hono sapi ens! &3#0]|
<221> m st feature <223> Xaa is any nucl eotide <400> 18 Pro Arg Lys Leu Lys
Thr Asn Gy }ﬁa Gn Pro dy Val Arg Pro 1 5 10 15 Val Thr Val Arg Ay
Cys Tyr Ay VaI Thr Leu Arg Pro Gy Leu Thr 20 25 30 Page 16 @&Oﬂj%R?92004
WO 01/ 44283 PCT/ USOQO 33829 Leu Xaa Qu Asn Val H's Lys Tyr Ay Sez Ser Tyr
Leu Ay Ser _Phe 35 40 45 Asn Her Leu Cys Ay His Lys Ile H's Thr Ile Leu
Val Ile Ardtaf™e 567 %36@1*9(&? L&F Péd IGuutey é’hteﬁIGPh@J Pyvo Rrolfro Lys Ser
val Cys Met Ile 65 75 80 Ser Pro L'€d Ala Asn Ile PH&%Leu Ser Pro Asn
Met Tyr MetenSemied @Ua 32 96 92 Gk XAa Aharled, A rLgulJf,?p @R Tﬁ%r Hs Ile Arg
Hs Ay Tyr Arg Thes 100 105 110 Hngo Xaa Al a % Lys2sSer Leu H' s Leu
G@n Asp Xaa Tyr Phe H's 115 120 125 Val Leu Asp Ala Tyr Asn G u Asp Asp
Leu Met Le%ﬁ? Tep Lys H's 130 135 140 Gy Asn Lys Ser Leu Asn Thr Qu
Gu Hs Mt gp Her G n Phe 145 150 155 160 Phe Ile G u Asp Phe Ser

Al a Ser Sercz@3y leto Agi&he Tyr Ser Ser 165 170 175 Thr Ay Thr Al a Phe
Tyr Met Ay Asp Ser Her Ala Phe Ile Gy Hs 180 185 190 Leu Leu Phe Al a
Lys Hi s Hi s$2A%n Met

<221> misc_feature
<223> Xaa is any nucleotide

<400> 12

Asp Pro Trp Xaa Met Ile Phe Trp Xaa Val Asn Phe Leu Asn Val Xaa
1 5 10 15

Lys Tyr Ile Leu Phe Phe Arg Gly Ile Ser Phe Leu Leu Asn Arg Met
Xaa Gln Met Phe Tyr Tyr Lys Ala Asn Tyr Asn Ile Lys His Val Ile
35 40 45

Ile Glu Asn Thr Xaa Phe Phe Glu Ile Lys Ile Ile Phe Ile Thr Cys
50 55 60

Gln Ser Pro Arg Val Cys Val Lys Gly Ala Asn Xaa Ser Phe Leu Met
65 70 15 BO

Leu Leu Phe Xaa Cys Gln Lys Phe Ile Tyr Tyr Cys Ala Gln Met Thr
85 80 95

Pro Gly Leu His Pro Gly Ser Thr Leu Ile Pro Met Asn Asn Ile Ser
100 105 110

Val Pro Gln Glu Asp Asp Tyr Gly Tyr Gln Cys Leu Glu Gly Lys Asp
115 120 125

Cys Ala Ser Phe Phe Cys Cys Phe Glu Asp Cys Arg Thr Gly Ser Trp
130 135 140

Arg Glu Gly Arg Ile His Ile Arg Ile Ala Lys Ile Asp Ser Tyr Ser
145 150 155 160

Arg Ile Phe Phe Pro Thr Ala Phe Ala Leu Phe Asn Leu Val Tyr Trp
165 170 175

Val Gly Tyr Leu Tyr Leu
180

<210> 13

<211> 98

<212> PRT

<213> Homo sapiens




195 200 <210> 19 <211>
H s Val Leu Asp Ala Tyr
Hs Ay Aswhypsdies Leu
Phe Phe Ile G u Asp Phe
Her Thr Gy Thr Al a Phe
Hs Leu Ley, e Ala Lys

76

Asn
Asn
Ser
Tyr
Hi s

<212> PRT <213>
G u Asp Asp Leu
Thr Glu Qu His
Ala Ser Ser Gy
Met Gy Asp Ser
H's Asn Met 65

Hono sapi ens
Met Leu Tyr
Met Her Leu
Leu Al a Phe
Ser Al a Phe
70 75 <210>

<212> PAT Page 11 WD 01/44283 <213> Honop sapi ens <220>
<223> Xaa ¢y aby mucheotiiderwd@9r @Q Ad dUNME94, BEIISOL 33829 Lys Lys
Lys Arg Lys Leu Au AlasPro Leu Leu Tyr Xaa Arg Arg Lys
u Xaa Xaa Leu Leu Gu Tyr His

a
anal%eaﬁfaéifts?;rn PP

Thr Xaa Ser A n Al a Asn
Thr Hi s Val*PFoY 1583 T
Xaa Ile Met GQu Lys e

Val

Val Xaa LYys Asn

kg aSexadal dyo
Phe Asn Set’

Val Al a ValsgGhBbp C‘g%dﬂ AN TG eyl alkuQys: Bhe iy¥sash ByPhEa
40 45

Phe Cys Cys Phe Glu Asp Cys Arg Thr Gly Ser Trp Arg Glu
60

50

55

Ile His Ile Arg Ile Ala Lys Ile Asp Ser Tyr Ser‘Arg Ile
70

Pro Thr Ala Phe Ala Leu Phe Asn Leu Val

65

Tyr Leu
<210> 14
<211> 207
<212> PRT

85

<213> Homo sapiens

<220>

<221> misc_feature
«223> Xaa is any nucleotide

<400> 14

Asn Phe Arg Glu
1

Thr Leu Leu Ile
20

Thr Trp Phe Asp
35

Met Leu Asn Ser
50

" Phe Arg Asn Ser
65

Arg Leu Leu Arg

Xaa Tyr Trp Phe
100

Asn Ile Xaa Ser
115

80

Lys Gln Leu Lys Xaa Xaa

10

Phe Xaa Glu Tyr Pro Ile

25

Ser Arg Leu Lys Phe Asn

40

Asn Met Val Gly Lys Ile

Arg Lys Ser Asp Ala His
70

Ile Trp Asn Asp Gly Arg

90

Lys Asn Leu Xaa Leu Leu

105

Ile Leu Asn Phe Leu Phe

120

75

Tyr Trp Val Gly

Leu Tyr Xaza Tyr
Asp Ile Ile Phe
Ser Thr Met Lys

45

Trp Ile Pro Asp
60

Trp Ile Thr Thr
75

Val Leu Tyr Thr
Ser Phe Ile Phe
© 110

Leu Lys Val Ala
125

Page §

T
20l

50 55 60 Ile Gy

20 <211> 208
<221> mi st feature

is5 10 15 Leu Leu
20 25 30 Leu Phe
@5 £#0u45 |le A n
50 55 60 Asn Ser

S e 75> 80

Gly Arg
Phe Phe
80

Tyr Leu
95

Val Vval
15

Ala Gln
Val Leu
Thr Phe
Pro Asn

g0

Leu Arg
95

His Thr

Lys Pro




Xaa Asn Asp Tyr Asn Ala Phe Leu Ser Ile Leu Thr Ile Leu Leu Ser Bﬁjtﬂpg@p
Xaa Gy Ser Pro Val Pro Val Gy Ile.Asp Val Hs Val Qu Ser Ile 100 1

110 Asp Sewqdbhps285 G u Thr Asn Met Val Ser Phe Phe Met Gy pf¥fushy, §388}15
120 125 Ser Phe Ser Qu Lys Thr Qu Thr Arg An Cys @ n Asn H's S
130 135 140 Phe Asn Lys Ser Phe Xaa Leu Cys Met Leu Phe Met Ser Pro Thr Leu

145 150 ] Va Al a Val Ley Ser _Ser Ile Leu Phe
lle 165 136%6'3% Tg L*Etwqf“ Jt’és YF &Y PRl ed ¥ phe Tyr
Phe Pro 180 185 190 Ser Asn Gly Phe Leu Val Gly Asn Thr Val Qu H's H's

Asp Asn TyrPhel®fy 260 V@5Px218n 2k Se@WVbr I 1x2Me> RRTLf2X3% Hano sapiens
<400> 21 A4 Ser Pro Val Prds%al dy IIe Asplval His Val Gu 8 Ile Asp 1

Page 15 14 “JON F004 VB 0114 AT T B8 Photie: PG LY THT MU e Arg G

Cys A n Asn H's 35 40 45 <210> 22 <211> 207 <212> PRT <213> Hono sapi ens
<220> <22F3FYmMivc Sfiealtllsr By<228>MeXadal sPhanIyeunmnt aubi gk K0H0=n28sn

150
Xaa Val Arg Phe Pro Leu Glu Thr His Pro Rla Ile Lys Phe Tyr
195 200 ) 205
<210> 15
<211> 74
<212> PRT
<213> Homo sapiens
<400> 15
Glu Tyr Pro Ile Asp Ile Ile Phe Ala Gln Thr Trp Phe Asp Ser Arg
1 5 10 15
Leu Lys Phe Asn Ser Thr Met Lys Val Leu Met Leu Asn Ser Asn Met
20 ) 25 30
Val Gly Lys Ile Trp Ile Pro Asp Thr Phe Phe Arg Asn Ser Arg Lys
35 40 45
Ser Asp Ala His Trp Ile Thr Thr Pro Asn Arg Leu Leu Arg Ile Trp
50 55 60
Asn Asp Gly Arg Val Leu Tyr Thr Leu Arg
65 70
<210> 16
<211> 1489
<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<223> Xaa is any nucleotide

<400> 16

Val Cys Asn Leu Leu Leu Pro Cys Val Leu Ile Ser Leu Leu Ala Pro
1 5 10 15

Leu Ala Phe His Leu Pro Ala Asp Ser Gly Glu Lys Val Ser Leu Gly
20 25 30

Val Thr Val Leu Leu Ala Leu Thr Val Phe Gln Leu Leu Leu Ala Glu
35 40 45

Ser Met Pro Pro Ala Glu Ser Val Pro Leu Ile Gly Glu Gln Arg Gly
Page 9




30 PCT/ USOQ 33829 Phe Pro Ser Cys Xaa Pro Leu Asp Leu Ay Pro Asp 0éulUNi

Thr Pro
Thr Asp
Al a Cys
Ser Cys
lle Ay
Pro Arg
Pro Gy
Al a Ser
Pro Pro
Ser Cys

Page 13

1510 15 Arg Asn Ay H's Thr Pro Phe Leu Leu Xaa Ser Ser A n Asn
2020 89s3Irp Ser Ala Ala Ay Lys Asp His Asn Ala V la Al a
35 40 45 Phe Phe Lys Ile Asn Phe Pro Trp Arg Trp vg*fT@h“’ééﬁ Xaa
50 55 60 Ser Arg Cys Ala Leu Arg Leu Asp Thr A n Arg Val Gy Qu
65 7% 75 80 H's Ser Val. @n Val Ay H's Asp Qu Ile Arg Leu Gu
Leu 8 90 95 Lys Ser Thr Arg Ala Thr GPh Lys G n Met Pro Ser Leu
Qg 100 d05nh108 - Sen: Al Gn T efat. oy g AlaAady
GI§'5g 115 120 125 aThvgga ;S;SAsp Set vé yg:r yIAI aylg}yerﬁl %%%\Iéﬁa Leu Hi s
Leu Ala 130 135 140 Pro Val G n Pro Arg Arg Trp Arg Pro Ay Leu
Pr¥SPARAS Lk TE’LZBé*‘iS@)YSl%Yl?G‘G 8bF PEysLeSeflmlys Prad Arg GSer Ser Arg
His Ser Ser Val ®8er 165 170 175%ro Gy Arg Gn &s Pro Gy Ser

A @ Ahdg G Qg dsySvaadro 189 385 x190 A 2,.5e1, S8, s Pro Gu
Thr ‘G n Gy Tos Net Net 195 260 205 AT 1152%192 388 o100 PR
14 JUN 2004 WO 01/44283 PCT/ USO0/ 33829 <213> Honp sapi ens <220>

<221> m scs_efreéﬁﬂrﬁ*;-&?%ﬁl)(a‘élq é‘iarﬁégnﬁﬂ @58ilgw Gly Pro Xaa Xaa Trp

125

Asn Ile Ser Ile Prc Arg Ser Xaa Xaa Xaa Ala Lys Ser Val Asp Cys
130 135 140

Leu Leu Cys Ala Arg
145

<210> 17

<211> 68

<212> PRT

<213> Homo sapiens

<400> 17

Val Cys Asn Leu Leu Leu Pro Cys Val Leu Ile Ser Leu Leu Ala Pro
1 ’ 5 10 15

Leu Ala Phe His Leu Pro Ala Asp Ser Gly Glu Lys Val Ser Leu Gly
20 25 30

Val Thr val Leu Leu Ala Leu Thr Val Phe Gln Leu Leu Leu Ala Glu
35 40 45

Ser Met Pro Pro Ala Glu Ser Val Pro Leu Ile Gly Glu Gln Arg Gly
50 55 60

Arg Gly Gly Thr
65

<210> 18

<211> 201

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature
<223> Xaa 1s any nucleotide

<400> 18

Pro Arg Lys Leu Lys Thr Asn Gly Asp Xaa Gln Pro Gly Val Arg Pro
1 5 10 15

Val Thr Val Arg Gly Cys Tyr Gly Val Thr Leu Arg Pro Gly Leu Thr
20 25 30

Page 10




<400> 23 Phe Pro Pro Ala Asp Pro Trp Thr Trp Gy dn Thr Tyr Thr Arg, @anﬂgg
510 15 Ay Met Gy Thr H's Hs Ser Ser Cys GQu Val Hs Lys Ile dn lle 0
25 30 Ay ro Gu Arg lle Ile Met Leu Trp Trp G n o Ala 35
40 45 Phe ge(?oﬁfgsager Ile Ser Pro Gy Asp Ay Trp Lys Val %&@5?“’%%9 50
55 60 Val Ay Ala Arg Xaa Ay Trp lle Pro Ser Ay Xaa Ay Arg Ser Asp 65
70 75 80 Thr Arg Phe Lys Xaa Ala Thr Net Arg Xaa Ay Trp Ser Pro Ay Xaa
85 90 95 Ar, a Pro Qu Arg.Pro Arg Ser Arg Cys Arg His Phe Leu Ay Lys
100 105 110%% yaaA%u 8 K@sgﬁ r%YéeEf’Lé;&YL%E &y e n%‘:‘eﬁlﬁsﬁr(f}lf Pro val Ala
115 120 125 Arg Au Thr Val Gy Ala Pro Leu Pro Arg Ser Ile Arg Leu Trp Leu
130 135 14@GsheserSesu A3l tBURMA ayASpidaHys Viadr kel 1AL avalet1Angg\Vall Leu Pro Ser
145 150 155 16® His Val Leu Ay¥SHs Qu Val Hisé@dly Ile Pro Thr Ala Ala Tyr

Leu 165 170 175 Ar y.dy S a n Ala Leu Val Arg G n Pro Ala Gy
Ser Arg 1 @a]118e§ %‘8 LEA %S‘?h\le%eﬁr’%c’ & fr8uk ?&ef(a‘é?lAng KPS A9 Gu Pro
Xaa 195 200 205 <210> 24 <211> 206 <212> P <213> Hono sapi ens <220>
<221> m st skedtngr bew223>AsKadl ¢ Fhanyemn el eabl Hen ®400pyr2dePage led 14 JUN 2004

WO 01/ 4- 1283 PCT/ USOQ 33829 90 95
Glu Xaa Ala Leu Arg Ile Gln Ser His Ile Arg His Gly Tyr Arg Thr
100 105 110

His Xaa Ala Tyr Lys Ser Leu Leu His Leu Gln Asp Xaa Tyr Phe His
115 120 125

Val Leu Asp Ala Tyr Asn Glu Asp Asp Leu Met Leu Tyr Trp Lys His
130 135 140

Gly Asn Lys Ser Leu Asn Thr Glu Glu His Met Ser Leu Ser Gln Phe
145 150 155 160

Phe Tle Glu Asp Phe Ser Ala Ser Ser Gly Leu Ala Phe Tyr Ser Ser
165 170 175

Thr Gly Thr Ala Phe Tyr Met Gly Asp Ser Ser Ala Phe Ile Gly His
180 185 180

Leu Leu Phe Ala Lys His His Asn Met

185 200
<210> 19
<211> 76
<212> PRT

<213> Homo sapiens
<400> 19

Tyr Phe His Val Leu Asp Ala Tyr Asn Glu Asp Asp lLeu Met Leu Tyr
1 5 10 15

Trp Lys His Gly Asn Lys Ser Leu Asn Thr Glu Glu His Met Ser Leu
20 25 30

Ser Gin Phe Phe Ile Glu Asp Phe Ser Ala Ser Ser Gly Leu Ala Phe
35 40 45

Tyr Ser Ser Thr Gly Thr Ala Phe Tyr Met Gly Asp Ser Ser Ala Fhe
50 55 60

Ile Gly His Leu Leu Phe Rla Lys His His Asn Met

65 70 75
<210> 20
<211> 208

<212> PRT




Ser Leu Leu Leu Thr Pro Gy Leu Ay Ala Arg Pro Thr Hi's Ala Lys 1 5 10 15
Au Trp Ala His Thr Ile Pro Leu Val Lys Phe Thr Lys Tyr Arg Leu 20 2% )80 2004
Val Ser Sewdigshys Gy Ser Xaa Cys Cys Ay Gy Ser Ser Leu, ’?MISO@%#S 0 45
Phe G n Asn G n the Pro Leu Gu Met Ay Ay Lys Leu Lys Leu Xaa 5 60
Ser Val Arg Ala Lys Ala Gy Tyr Pro Ala Ay Arg Gy Asp Arg Thr 65 70 75
80 Leu Gly%ﬁr>8er Arg Pro Arg Xaa Asp Lys Val Ay Ala Gn Ala u 85 90
95 Gu H's Frd Se*i-m;isga%eas@« u Ala Asp Ala Val Thr Ser Trp Gy Arg 100 105
110 Val d y«;FEgts Asn Ser Pro Xaa Arg Ay Ser Cys Arg Ser A n Trp Hs 115
120 125 G wzAng Q@inclrgrtay Arg Leu Cys Arg Ala Pro Ser Ala Ser Ay Ser

130 135 140:2%p3 Pfa@ Thrar@enudReotit Ala Ser Trp Pro Leu Val Ser Cys Pro Leu
145 150 155 160 Met Phe Leu Ala Thr Lys Phe Thr Ala Ser Pro G n d@n Arg lle
Ser 165 170,375y Ala Ala Val Pro Arg Leu Trp Xaa Gy Ser Arg G n Gu
Val Ay 180 185 190 Xaa G n Hs An Ala Xaa Asp Qu His Ala Ay Asn H's
Asp 195 20Qs20%s 4230 23ys 94211612072 mAl2au RRT <2132a HepOn.gapLens <220>
<221> m sc ¥eature <223>5Xaa is any nucl ed®i de <400> 25 Hs H's Gy Ser Leu

Arg Ala H's Leuy Arg Leu Ala Ala Ser Leu 1 5 1015 Leu Pro Ala Ay Cys
Leu Thr Ar g“eﬁ\l e“rrTg’rAf;»f ?8% GI‘-J’POAQr @%«%“Af‘ﬁa @3 Jegugheu Glu Tyr His

30

Leu Phe Thr His Val Pro Leu Leu Xaa Xaa Leu Ser Ile Xaa Xaa Leu
35 40 45

Ile Gln Xaa Ile Met Glu Lys Phe Val Val Xaa Lys Asn Phe Asn Ser
50 55 60

Asn Ser Val Ala Val Gln Glu Asn Xaa Ser Leu Cys Phe Lys Trp Fhe
65 70 75 80

Xaa Asn Asp Tyr Asn Ala Phe Leu Ser Ile Leu Thr Ile Leu Leu Ser
85 50 95

Xaa Gly Ser Pro Val Pro Val Gly Ile.Asp Val His Val Glu Ser Ile
100 105 il0

Asp Ser Ile Ser Glu Thr Asn Met Val Ser Phe Phe Met Gly Tyr Cys
115 120 125

Ser Phe Ser Glu Lys Thr Glu Thr Arg Gln Cys Gln Asn His Xaa Cys
130 135 ' 140

Phe Asn Lys Ser Phe Xaa Leu Cys Met Leu Phe Met Ser Pro Thr Leu
145 150 155 160

Ile Asn His Arg Val Met Ile Ala Val Leu Ser Ser Ile Leu Phe Ile
: 165 170 175

Leu Thr Leu Ile Arg Ile Leu Ile Pro Phe leu Leu Phe Tyr Phe Pro
180 185 150

Ser Asn Gly Phe Leu Val Gly Asn Thr Val Glu His His Asp Asn Tyr

185 200 205
<210> 21
<211l> 45
<212> PRT

<213> Homo sapiens
<400> 21

Gly Ser Pro Val Pro Val Gly Ile Asp Val His Val Glu Ser Ile Asp
1 5 10 15

Ser Ile Ser Glu Thr Asn Met Val Ser Phe Phe Met Gly Tyr Cys Ser
- Page 12




Tyr Ala Ala Val Gy Met Pro Xaa Thr Ser Trp Pro Arg Thr Xaa Gu Page 15 14
JUN 20Q4 WO 01/ 44283 PCT/ US00133829 35 40 45 Ay Arg Thr Arg du Al &i ABN 2004
Thr Pro Seky@d\hius0 Leu Asp Arg Ser 50 55 60 Gn Arg Arg Nﬁ& gg&bgg\gg Gy
Arg Gy Ala Pro Thr Val Ser Arg Ala 65 70 75 80 Thr dvy Ser &/ er-"Cys
Pro Phe Lys Asp Cys Leu Cys Arg Pro Phe 85 90 95 Pro Arg Lys Xaa Arg Hi s
Leu Leu Leu Ay Arg Ser Ay Ala Leu Gn 100 105 110 Pro Ay Leu G n Pro
Tyr Leu Ile Val Ala T§T Leu Asn Arg VA&® Ser 115 120 128 Asp Leu Pro Tyr
Pro Leu G ypll ' rQ,T, 30. 135 140 Thr Ser Thr
Phe H s Pro §e§e€r§gugﬂ’§ éﬁﬁ#grﬁls%ﬁgﬁgnﬁs E?"é Aﬁl%a;9§5145 150 155 160 Qv
Cys Cys His His Ser Ile Met Ile Leu Ser Ay Cys Xaa Pro Ile 165 170 175
Cys lle Leur2k82 PRr Ser Gn Gu Gu Trp Cys Val Pro Ile Pro Trp 180 185
190 Arg Val:oXgd VAl Trp Pro Gn Val Gn Gy Ser Ala Gy Gy Lys 195 200
205 <210> Zél3§2 fo 208ies?12>- PRT <213> Hono sapi ens <220> <221> misc
feature <223> Xaa i s any nucl eotide <400> 26 Ile Met Val Pro Cys Val Leu
Il e Ser Glyé@ém Val Leu Leu Ala Tyr 1 5 10 15 Phe Leu Pro Ala Ala Ser Pro
Au Pro Gz2§g§ gggffsregtﬁ% Ay Asp 20 25 30

ny nuclesdtide

<400> 22

Phe Pro Ser Cys Xaa Pro Leu Asp Leu Gly Pro Asp Leu His Thr Pro
i 5 10 15

Arg Asn Gly His Thr Pro Phe Leu Leu Xaa Ser Ser Gln Asn Thr Asp
20 25 30

Trp Ser Ala Ala Gly Lys Asp His Asn Ala Val Val Ala Ala Ala Cys
35 40 45

Phe Phe Lys Ile Asn Phe Pro Trp Arg Trp Val Glu Ser Xaa Ser Cys
50 55 60

Ser Arg Cys Ala Leu Arg Leu Asp Thr Gln Arg Val Gly Glu Jle Gly
65 70 75 80

His Ser Val Gln Val Gly His Asp Glu Ile Arg Leu Glu Pro Arg Leu
85 90 95

Lys Ser Thr Arg Ala Thr Gln Lys Gln Met Pro Ser Leu Pro Gly Glu
100 105 110

Gly Ser Ala Gln Thr Val Leu Lys Gly Ala Ala Ala Gly Ala Ser Gly
115 120 125

Thr Gly Asp Ser Gly Gly Ala Ser Ala Ala Leu His Pro Pro Leu Ala
130 135 140

Pro Val Gln Pro Arg Arg Trp Arg Pro Gly Leu Ser Cys Pro Ala Leu
145 150 155 160

Ser Cys Ser Trp Pro Arg Ser Ser Arg His Pro His Ser Ser Val Ser
165 170 175

Pre Gly Arg Gln Cys Pro Gly Ser Gly Glu Ala Ala Gly Arg Lys Xaa
180 185 180

Ala Ser Ser Thr Lys Pro Glu Met Ser Thr Gln Gly Thr Met Met

195 200 205
<210> 23
<211> 206
<212> PRT

Page 13




Thr Leu Leu Trp Ay Cs Arg Qu Leu Arg Ay Gn GQu Hs Qu Arg 33440N4904
Ala @y Hs QQu Arg Pro Ay Arg Hs Arg Arg Ay Trp Thr. dy Ala 50 55 60
Arg Gy GwolnpsBar Ala Ala Gu Ala Pro Pro Leu Ser Pro Valpdif@se0858260 75
80 Page 16 14 iU 2004 WD 01/44283 PCTf US00/ 33829 Leu Ala Pro Ala Ala Ala
Pro Leu Arg Thr Val Cys Ala Asp Pro Ser 85 90 95 Pro Gy Ser Asp Ay Ille
Cys Phe Trp,Mal @Ln@o ArgiVasl Leu Phe Ser 100 105 110 Leu Gy Ser Asn Leu
Ile Ser Ser Trp Pro Thf Xaa Thr Qu Cys Pro 115 120 125 Ile Ser Pro Thr
Arg Trp Vakz28er Ser Leu Ser Ala Hs Arg Leu A n 130 135 140 Leu A n Leu
Ser Thr H s23ieu @ yr_Geytunes Leu Ile Leu Lys Lys A n 145 150 155 160 Al a
Al a Al a Thf2Zr Ard dSednKAHCSeTtiPhe Pro Ala Ala Asp G n Ser 165 170 175
Val Phe Cys GQu Leu His Lys Arg Asn Gy Val Cys Pro Phe Leu Gy 180 185
190 Val Cyssdy-g S¢r Gy Pro Lys Ser Arg Ay Gdn Adn Gu Ay 195 200 205
<210> 27 <211> 206 <212> PRT <213> Honp sapi ens <220> <221> mi st feature
<223> Xaa Pre dny PrrcPRéatisgePrd TOOSTIZ7TSeGLlYrploPler Pye WMraafy sifber Ser A n
Ala Trp OyS Cys Xaa ProSThr 1 5 10 15 SéP Cys Arg Leu PréSHis G n Ser Leu

dy Thr A P €4 2Q25%30 1 ¥ S, P Al gal Asn Phe
dy Thr Lyglyzdsmgt f3 g&ag g 2Q.25%63 ofy %1 V51048 By gs il

Gly Gln Gln Pro Glu Arg Ile Ile Met Leu Trp Trp Gln Gln Pro Ala
35 40 45

Fhe Ser Lys Ser Ile Ser Pro Gly Asp Gly Trp Lys Val Glu Val Val
50 . 55 60

Val Gly Ala Arg Xaa Gly Trp Ile Pro Ser Gly Xaa Gly Arg Ser Asp
65 70 75 80

Thr Arg Phe Lys Xaa Ala Thr Met Arg Xaa Gly Trp Ser Pro Gly Xaa
85 90 95

Arg Ala Pro Glu Arg Pro Arg Ser Arg Cys Arg His Phe Leu Gly Lys
100 1405 110

Gly Arg His Lys Gln Ser Leu Lys Gly Gln Leu Gln Glu Pro Val Ala
115 - 120 125

Arg Glu Thr Val Gly Ala Pro Leu Pro Arg Ser Ile Arg Leu Trp Leu
130 135 140

Leu Ser Asn Leu Ala Asp Gly Val Leu Ala Ser Arg Val Leu Pro Ser
145 150 T 155 160

His Val Leu Gly His Glu Val His Gly Ile Pro Thr Ala Ala Tyr Leu
165 170 175

Arg Gly Gly Ser Ala Gln Ala Leu Val Arg Gln Pro Ala Gly Ser Arg
180 185 150

Leu Ala Ala Pro Ser Leu Arg Xaa Ala Arg Arg Glu Pro Xaa
195 200 205

<210> 24

<211> 206

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Xaa is any nucleotide

<400> 24
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35 40 45 @n Asp Thr Arg Ay Gn Asp Ala lle dy Qu Val Gy dn @w@r@m
50 55 60 Qu Ala Asp Ay Ala Arg Gn Arg Arg Pro Hs Cys Leu Pro s Hi

65 70 75 8@olfipsksu Leu A n Leu Pro Leu Xaa Ay Leu Phe Valp(ﬁrég (;52'5 Jyeu Pro
85 90 95 G@n Au Val Thr Ala Ser Ala Ser Ay Ser Leu @y Cys 1008285 A o
100 105 110 Trp Ala Pro Thr Leu Ser H's Arg Ay Leu Leu Qu Pro Ser Val Arg
115 120 125 Page 17 14 JUN 2004 WO 01/44283 PCT1US00133829 Ser Pro Leu Pro
Ala Ay Ty r a Arg.,Th r n_ 130 135 140 Phe Asn Phe
Pro Pro I éegeLr%uﬁ%gu 5%3 Q!srnpf(%gslﬁhlcee%gy E‘%g ‘ésegr PRR g r 1 i;éﬁ Y55 160 Leu
Leu Pro Pro G n H's Tyr Asp Pro Phe Arg Leu Leu Thr Asn Léu 165 170 175
Tyr Phe VaFlWsirrPhk2 Ths TirgIG Priveteu/ahl Oys WleaThi SySeryd @ugAlea 180 185
190 Cys Val Ay Leu APa Pro Ser Pro &8y Val Ser Arg Ar3p Gu 195 200 205
<210>28 <2 < <213> api.ens. <220> <221>nj sc_feature <223>Xaa
i s any nuc%%%%%ée%g‘ggjgsl %gy Vet §l bE %y@%yvgfy é@ﬁn%elrel‘g‘érl‘e@ y Leu Val
Leu Leu Ala Tyr 1 5 10 15 Phe Leu Pro Ala Xaa Xaa G n Ser Leu Ay Thr Al a
Ala Pro G Bhg |S8n B¢ B5n RheAPrp @gs sk LA yALes Vah AsnLBhea¥al Al a Lys
Asn Met Arg A% 35 40 45 5 60

Ser Val Arg Ala Lys Ala Gly Tyr Pro Rla Gly Arg Gly Asp Arg Thr
65 70 75 B8O

Leu Gly Ser Ser Arg Pro Arg Xaa Asp lys Val Gly Ala Gln Ala Glu
85 90 95

Glu Ris Pro Ser Asp Pro Glu Ala Asp Ala Val Thr Ser Trp Gly Arg
100 105 11¢

Val Gly Thxr Asn Ser Pro Xaa Arg Gly Ser Cys Arg Ser Gln Trp His
115 120 125

Gly Arg Gln Trp Gly Arg Leu Cys Arg Ala Pro Ser Ala Ser Gly Ser
130 135 140

Cys Pro Thr Ser Pro Met Ala Ser Trp Pro Leu Val Ser Cys Pro Leu
145 150 155 160

Met Phe Leu Ala Thr Lys Phe Thr Ala Ser Pro Gln Gln Arg Ile Ser
165 170 . 175

Gly Ala Ala Val Pro Arg Leu Trp Xaa Gly Ser Arg Gln Glu Val Gly
180 185 190

Xaa Gln His Gln Ala Xaa Asp Glu His Ala Gly Asn His Asp
185 200 205

<210> 25

<211> 207

212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Xaa is any nucleotide

<400> 25

His His Gly Ser Leu Arg Ala His Leu Arg Leu Gly Ala Ala Ser Len
1 5 10 15

Leu Pro Ala Gly Cys Leu Thr Arg Ala Trp Ala Leu Pro Pro Arg Arg
20 25 30

Tyr Ala Ala Val Gly Met Pro Xaa Thr Ser Trp Pro Arg Thr Xaa Glu
Page 15




G n Asp Xaa Xaa Asp Gy Ile Cys Phe Trp Val Ala Arg Val Leu Phe
Ser Leu Ay Ser Asn Leu Ile Xaa Xaa Ala Tyr Leu Asn Arg Val Ser

5g LORING0:
65 70 75

80 hsp Leuwdroudiggy Pro Leu Gy |le Gn Pro 8990 <210>29 <2Liaffitgfis>PRT

<213>Honpsapi ens <220> <221>mi sc feature <223>Xaa is any nu

Ser Trp Thr His Leu Asn Val Ala Xaa Ile Val H's Ser Tyr Phe Lys
JUN 2004 WO 01/ 4%83 PCT/ USOCO/ 338%% 1510 15 Ser Leu Ser Ille Ser
Lys Leu Trp Asn

<400>29
Page 18 14
Leu Trp

n dy Trp Arg Asn 20 25 30 Gu & u Met Gy Phe dn Val

du Arg Trqayl hey Ithe GgncThraiMahegThh: 35 40 4% 4§ ALY pAE GG HeASn Ile Hle
Trp Ay Thr Pb& Ser Ser Thr Asks Asn 50 55 60 Lgts Leu Lys Arg Asn Leu Gy

Tyr Phe Leu Phe Asp Thr Phe Leu Pro 65 70 75 80 Phe Qu Cys Lys
His Val L&Y By8 qmObhreyeHpss &Sk 285 PoD 95 &l SAF IPr plaThr
Xaa Leu Pro Val Ile Gu Led Pro Ser Ser 1007105 110 Leu Thr (@s
Asp Gy AsprAtsy Fhr AlsaséeltyAr g ShRe LIys I;prCyg-]Iéult%% h2p dQUpfY O
Gn Ala Pro Arg Thr Alastys Leu Ile Gu &s Arg 130 135 440 Ser

Lys Asp Tyr Ile Ser Hs Ala Pro Leu Leu Xaa Gy Gg/ 145 150 155
Pro Arg Lys Xaa Arg His Leu Leu Leu Gly Arg Ser &ly Ala Leu Gln

100 105 110

Pro Gly Leu Gln Pro Tyr Leu Ile Val Ala Tyr Leu Asn Arg Val Ser
115 120 125

Asp Leu Pro Tyr Pro Leu Gly Ile Gln Pro Xaa Arg Ala Pro Thr Thr
130 135 140

Thr Ser Thr Phe His Pro Ser Pro Gly Glu Ile Asp Phe Glu Lys Ala
145 150 155 160

Gly Cys Cys His His Ser Ile Met Ile Leu Ser Gly Cys Xaa Pro Ile
165 170 175

Cys Ile Leu Xaa Thr Ser Gln Glu Glu Trp Cys Val Pro Ile Pro Trp
180 185 : 130

Arg Val Xaa Val Trp Pro Gln Val Gln Gly Ser Ala Gly Gly Lys
185 200 205

<210> 26

<211> 206

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Xaa is any nucleotide

<400> 26

Ile Met Val Pro Cys Val Leu Ile Ser Gly Leu Val Leu Leu Ala Tyr
1 5 10 15

Phe Leu Pro ARla Ala Ser Pro Glu Pro Gly His Cys Arg Pro Gly Asp
20 25 30

Thr Leu Leu Trp Gly Cys Arg Glu Leu Arg Gly Gln Glu His Glu Arg
35 40 45

Ala Gly His Glu Arg Pro Gly Arg His Arg Arg Gly Trp Thr Gly Rla
50 55 60

Arg Gly Gly Trp Ser Ala Ala Glu Ala Pro Pro Leu Ser Pro Val Pro
65 70 75 80

Page 16

Arg Lys
Tyr Ile
Asn |le
Val Hi s
Arg Ay
160




Val Met Xaa Trp Ile Pro Ala Asn Gy Val Met Xaa Xaa Ile Pro Ile 163 §}KO7004
175 Asn <210> 30 <211> 93 <212> PRT <213> Honp sapi ens <400> 30 Il e Val
H's Ser Ty g Ser Leu Ser Ile Ser Leu Trp Lys Leu 1 Lp Asn
Asn dy Tr?‘i?g“%i GuGu Mt Ay Phe An Val Gu Arg 20%%2{%3%1;6% e
Ile Gn Thr Val Thr Cys Arg Arg Gu Asn Ile Ile Trp Gy 35 40 45 Thr Phe
Ser Ser Thr Asn Asn Lys Leu Lys Arg Asn Leu Ay Tyr Phe 50 55 60 Leu Phe
Asp Thr Phet9ied!PriroPhes @la Bps Pry d-ear rd §8r Mias Sl ALewsp6Bra7Ge¥5 80 Lys
Lys A n Phe Cys His Asn Val Ala Trp Thr Ty? Ile 85 90 Pag® 19 WO 01/ 44283
<210> 31 <RI12122kr & P Hap i < > <221% mst feature
<223> Xaa is any;nucl e@%%gé %Oggéﬁelfby&ﬁlﬁ%gzﬁ%gfﬁﬁo%ﬁeﬁ% Her Qu
Cys Leu Ala Phe Xaa Leu Phe Cys Asn Ser Ile @n Leu Lys 1 5 10 15 Thr dn
Thr His CystaM ELAISPILAER &R 14Ps STy SePhErpPREe Phe Faau TRPh&1u2Qy25:80 Al a Phe
lle Leu Xaa Val Leu°Vval Tyr Phe Xad?Phe Phe Leu PhelPhe 35 40 45

Ile Ser Pro Thr Arg Trp Val Ser Ser Leu Ser Ala His Arg Leu Gln
130 135 140

Leu Gln Leu Ser Thr His Leu Gln Gly Lys Leu Ile Leu Lys Lys Gln

145 150 155 160
Ala Ala Ala Thr Thr Ala Leu Xaa Ser Phe Pro Ala Ala Asp Gln Ser
165 170 175
Val Phe Cys Glu Leu His Lys Arg Asn Gly Val Cys Pro Phe Leu Gly
180 185 1350
Val Cys Arg Ser Gly Pro Lys Ser Arg Gly Gln Gln Glu Gly
185 200 205
<210> 27
<211> 206
<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<223> Xaa is any nucleotide

<400> 27

Ser Trp Phe Pro Ala Cys Ser Ser Gln Ala Trp Cys Cys Xaa Pro Thr
1 5 10 15

Ser Cys Arg Leu Pro His Gln Ser Leu Gly Thr Ala Ala Pro Glu Ile
20 25 30

Arg Cys Cys Gly Asp BAla Val Asn Phe Val Ala Lys Asn Met Arg Gly
35 40 . 45 .

Gin Asp Thr Arg Gly Gln Asp Ala Ile Gly Glu Val Gly Gln Glu Pro
50 55 60

Glu Ala Asp Gly Ala Arg Gln Arg Arg Pro His Cys Leu Pro Cys His
65 70 75 80

Trp Leu Leu Gln Leu Pro Leu Xaa Gly Leu Phe Val Pro Thr Leu Pro
85 50 95

Gln Glu Val Thr Ala Ser Ala Ser Gly Ser Leu Gly Cys Ser Ser Ala
100 105 110

Trp Ala Pro Thr Leu Ser His Arg Gly Leu Leu Glu Pro Ser Val Arg
115 120 125 :

Page 17




Thr Phe Xaa Val Phe Cys Xaa Lys Xaa Arg His Lys H's Thr H's Leu 50 55

Pro Arg Pro Thr Gn Gy @n Asp His Lys Tyr His Cys Leu Pro Her GSWOJUNQU[]L
80 Pro Hi syl N3d; Leu A n Lys Val Phe Met Val Asn Asn Thr K 5 90
95 val Vval Ile Ser Tyr Asp Asn Ala Phe Phe Trp Asn Pro Pro %ff‘@%” 00 105
110 Her Ala Xaa Gy H's Phe Ile Asn Her Phe Phe Xaa Ile Ser Ay Mt 115
120 125 Ser Ile Leu @ n Asn Asn Asp Lys Ile @n Tyr Asn Lys Tyr Ile Asn

130 135 14Q Hi a al Se Ile Thr |le Lys Tyr Tyr Val Leu Tyr lle
145 150 15 eit‘{égf(?eeu %P LeuG¥ PFyrT ;’Safye“ E} ’@lﬁ}s%eTrYfAH‘ val Ala Met
Phe 165 170 175 Thr Ser Val Her Leu G n Thr Asn u Xaa Cys Ile Ala Leu
Xaa Cys 180e 13D 290 sAsnPAsSplASTerSBrg Typ MspxddlrndwaaGlys Bep G0 G u Phe
Phe Ser Ser145195 200 205 || @>Phe Leu Trp Asplins Tyr His Thr s Gy Pro

Xaa 210 2 5 <21 <21é 5% ET 3> Hono sapj ens Page 20
T4 JUN 2003 VBootT et 5831 CFrsSer 5535 S0 %i’e)&r’gewgrfy ¥% Thr His

Leu Pro Arg Pro Thr A n dy Gn Asp Hs 1 5 10 15 Lys Tyr H's Cys Leu Pro
Ser Pro Hi §yteéheVedl [bey EHenThy ArgatiPivet 20 2Fs 302 NEis Yet 1Asnalasn Thr Hi s
Gy Vval val Ile Ser P Asp Asn Ala PR&> 35 40 45 Phe T#p Asn Pro Pro Gu

Gu Ser A Eys 5\palSély Leu Ala Pro Ser Pro Gly Val Ser Arg Arg Glu

155 200 205
«<210> 28
<211> 90
<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<223> Xaa is any nucleotide

<400> 28

Ile Met Val Pro Cys Val Leu Ile Ser Gly Leu Val Leu Leu Ala Tyr
1 5 10 15

Phe Leu Pro Ala Xaa Xaa Gln Ser Leu Gly Thr ARla Ala Pro Glu Ille
20 25 30

Arg Cys Cys Gly Asp Ala Val Asn Phe Val Ala Lys Asn Met Arg Gly
35 40 45

Gln Asp Xaa Xaa Asp Gly Ile Cys Phe Trp Val Ala Arg Val leu Phe

50 55 60
Ser Leu Gly Ser Asn Leu Ile Xaz Xaa Ala Tyr Leu Asn Arg Val Ser
65 70 75 80
Asp Leu Pro Tyr Pro Leu Gly Ile Gln Pro

85 : 20

<210> 29
<211> 177
<212>» PRT

<213> Homo sapiens
<220>

<221> misc_feature
<223> Xaa is any nucleotide

<400> 29 -

Ser Trp Thr His Leu Asn Val Ala Xaa Ile Val His Ser Tyr Phe Lys
Page 18




<210> 33 <211> 20 <212> DNA <213> Hono sapi ens <400> 33 cagttcagog, JUN 2004
acgcgatgga <210> 34 <211> 21 <212> DNA <213> Honp sapi ens <400> 34
gtt ccagagowapddis®aaCcog t <210> 35 <211> 23 <212> DNA <213>Pé—%ﬁ‘|§00ﬁ§ ens
<400> 35 ggatccactc tgattccaat gaa <210> 36 <211> 24- <212> < > Hono
sapi ens <400> 36 gatagccaac ccaataaacc aagt <210> 37 <211> 20 <212> DNA
<213> Hono _sapi ens <400> 37 gcgtgctcat ctcgectgett 20 21 23 24 20 Page 21
14 JUN 2004 WO 01/ 44283 ° 10 15

Ser Leu Ser Ile Ser Leu Trp Lys Leu Trp Asn Asn Gly Trp Arg Asn
20 25 30

Glu Glu Met Gly Phe Gln Val Glu Arg Trp Ile Ile Gln Thr Val Thr
35 40 45

Cys Arg Arg Glu Asn Ile Ile Trp Gly Thr Phe Ser Ser Thr Asn Asn
50 55 60

Lys Leu Lys Arg Asn Leu Gly Tyr Phe Leu Phe Asp Thr Phe Len Pro
65 70 75 80

Phe Glu Cys Lys Arg Lys His Val Leu Lys Lys Gln Phe Cys His Asn
85 S0 . 95

Val Ala Trp Thr Tyr Ile Xaa Leu Pro Val Ile Glu Leu Pro Ser Ser
100 105 110

Leu Thr Cys Asn Ile Asp Gly Asp Ala Thr Ala Leu Arg Gln Lys Trp
115 120 125

Leu Pro Val His Gln Ala Pro Arg Thr Ala Cys Leu Ile Glu Cys Arg
130 135 140

Ser Arg Gly Lys Asp Tyr Ile Ser His Ala Pro Leu Leu Xaa Gly Gly
145 150 155 160

Val Met Xaa Trp Ile Pro Ala Asn Gly Val Met Xaa Xaa Ile Pro Ile
165 170 175

Asn

<210> 30

<211> 93

<212> PRT

<213> Homo sapiens
<400> 30

Ile Val His Ser Tyr Phe Lys Ser Leu Ser Ile Ser Leu Trp Lys Leu
1 5 10 15

Trp Asn Asn Gly Trp Arg Asn Glu Glu Met Gly Phe Gln Val Glu Arg
Trp Ile Ile Gln Thr Val Thr Cys Arg Arg Glu Asn Ile Ile Trp Gly

Thr Phe Ser Ser Thr Asn Asn Lys Leu Lys Arg Asn Leu Gly Tyr Phe
50 55 60

Leu Phe Asp Thr Phe Leu Pro Phe Glu Cys Lys Arg Lys His Val Leu
65 70 75 80

Lys Lys Gln Phe Cys His Asn Val Ala Trp Thr Tyr Ile
85 90
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<210> 38 <211> 20 <212> DNA <213> Hono sapi ens <400> 38 tcaccgatga
gcggcacgct <210> 39 <211> 21 <212> DNA <213> Honp sapi ens <400> 39714 JUN 2004

gcct acaat guapgialg@cct a <210> 40 <211> 24 <212> DNA <213>,Homo, S ens
<400> 40 cagtagatgt ccaataaatg ctga <210> 41 <211> 21 <215> '@Eﬂlg 3>

Hono sapi ens <400> 41 catcatggtt ccctgcgtgc t <210> 42 <211> 21 <212> DNA
<213> Honp sapi ens <400> 42 gtcctgccct ctcatgttet t <210> 43 <211> 25
<212> DNA <213> fono sapi ens <400> 43 aggagggaaa acataatttg gggga <210> 44
<211> 22 <2115 221

<212> PRT
<213> Homo sapiens

<220>
<221> misc feature
<223> Xaa 1is any nucleotide

<400> 31

Ser Glu Cys Leu Ala Phe Xaa Leu Phe Cys Asn Ser Ile Gln Leu Lys
1 5 10 15

Thr Gln Thr His Cys Ile Ala Leu Gln Lys Tyr Phe Phe Phe Leu Phe
20 25 30

Ala Phe Ile Leu Xaa Val Leu Val Tyr Phe Xaa Phe Phe Leu Phe Phe
35 40 45

Thr Phe Xaa Val Phe Cys Xaa Lys Xaa Arg His Lys His Thr His Leu
50 55 60

Pro Arg Pro Thr Gln Gly Gln Asp His Lys Tyr His Cys Leu Pro Ser
65 70 75 BO

Pro His Leu Val Leu Gln Lys Val Phe Met Val Asn Asn Thr His Gly
BS 20 95

Val Val Ile Ser Tyr Asp Asn Ala Phe Phe Trp Asn Pro Pro Glu Glu
100 105 110

Ser Ala Xaa Gly His Phe Ile Asn Ser Phe Phe Xaa Ile Ser Gly Met
115 120 125

Ser Ile Leu Gln Asn Asn Asp Lys Ile Gln Tyr Asn Lys Tyr Ile Asn
130 135 140

His Xaa Lys Leu Val Ser Ile Thr Ile Lys Tyr Tyr Val Leu Tyr Ile
145 150 155 160

Ile Val Leu Leu Tyr Cys Tyr Ala Thr Gly Ser Ala Val Ala Met Phe
165 170 175

Thr Ser Val Ser Leu Gln Thr Asn Glu Xaa Cys Ile Ala Leu Xaa Cys
180 185 190

Asn Asp Asn Ser Tyr Asp Val Thr Gly Trp Gln Glu Phe Phe Ser Ser
195 200 205

Ile Phe Leu Trp Asp His Tyr His Thr Cys Gly Pro Xaa
210 . 215 220

<210> 32

<211> 37

<212> PRT

<213> Homo sapiens

Page 20




<212> DNA <213> Hono sapi ens PCTI USOQ 33829 20 21 24 21 21 25 Page 22

JUN 2094 WO 01/ 44283 <400> 44 agggaggaat gtgtcaaaca as PCTI USOO 338204 ZbiN 2004
<210> 45 wolghnezsh <212> DNA <213> Hono sapi ens <400> 45 Ced g&gﬁgﬁ
gtcaagatca t 21 <210> 46 <211> 23 <212> DNA <213> Hono saplens > 46
aggaggattc cagaagaagg cat 23 <210> 47 <211> 20 <212> DNA <213> Hono

sapi ens <400> 47 aaaaggcctc acagcatatg <210> 48 <211> 20

<400> 32
Arg His Lys His Thr His Leu Pro Arg Pro Thr Gin Gly Gln Asp His
1 5 10 15
Lys Tyr His Cys Leu Pro Ser Pro His Leu Val Leu Gln Lys Val Phe
20 25 30
Met Val Asn Asn Thr His Gly Val val Ile Ser Tyr Asp Asn Ala Phe
35 40 ' 45
Phe Trp Asn Pro Pro Glu Glu Ser Ala
50 55
<210> 33
<211> 20
<212> DNA
<213> Homo sapiens
<400> 33
cagttcagecc acgecgatgga 20
<210> 34
<211> 21
<212> DNA
<213> Homo sapiens
<400> 34
gttccagagg catatgacgg t 21
<210> 35
<211> 23

<212> DNA
<213> Homo sapiens

<400> 35

ggatccactc tgattccaat gaa 23
<210> 36

<211> 24

<212> DNA

<213> Homo sapiens

<400> 36

gatagccaac ccaataaacc aagt 24
<210> 37

<211> 20

<212> DNA

<213> Homo sapiens

<400> 37

gcgtgctcat ctcgetgett 20
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<212> DNA <213> Honp sapi ens <400> 48 agcgtgcagt tttgctggtc <210> 49

<211> 1481 <212> DNA <213> Honpo sapi ens 20
att cggcacgwagegQesrac caacatcagc gtccccaccc
atgtctgcca tcctagatgt ggtttgggat aacccattta
t gt gagggca t cacgaagat gagtat ggca gccaagaacc
at cattgaac tcatggatgt ggataagacc ccaaaaggcc
gaaggt cgca LHeaggtsgt aa gaaacccat g aaggt ggaca

20 <400> 49 gcgg

ccgega 14 JUN 2004

aagt caacat 60 pEpRELESSH

t cagct ggaa 120
t gt ggctccc 180
t cacagcata 240
gtatctgtaa 300

ttctacttcc «¢tt cgacca gcagaactgc acactcacct tcagctcatt 360
2004 WO 01/«£4283 pRET/ USO0/ 33829 cctctacaca gtggacagca tgttgctgga cat ggagaaa

gaagt gt ggg <aaat ademgasak2ers cgcat cccgg
ctcctgggee f,cagcagggc 480 caccgcaaag
atcgtgttct RLARIGEAa%0-gLa099CgCagg
cccagtggcet ttctggttgc 600 ~ catcgatgcc
aatcgtgtcc cattcaagat 660 aacgctcctg
agt gact t gc <€é®rcdécag 720 tggcaccccce
tccctgatgg céégct 780 gctggagacc
accacccagc £esLaqehsisa84bhs gcct cggt gg
ccggggagat gctgtcccac 900 tgcgccccag
acccacct gc <éeygt gégaa 960 ggagccagag

aacatccttc
tt gt ccaggg
cccagcct ct
ctcagcttct
ct gggct aca
ctcatcggtg
atcttcatca
ct ccactccc
aaggaaaat a
gt at cagcag

gaggcagagc EGHRCAHe RFIR0PTctce cagaat gg acaagggccc

aagcagcact cagtggagct 1080
cgcctctacc<bgst cypcat 1140
t aggcaggt g<etracetgcc 1200
aggtctcccc<étdtt 8hga 1260
t gt at t ccat “gtHt cHEBASRITE

tgttcctgcachpdst g4ggc 1380

gtggttgcag ttcagccacg
ggcctcctct at cat caccg
aacttcagtc ttgagcttct
gtaccaacta tcatatcccc
ccggtcctge tgatcaattc
ttccttcagt cctaccatat

tcat ct gcat cagisagast adcaddddtg ctga

<210> 41

<21i> 21

<212> DNA

<213> Homo sapiens
<400> 41

catcatggtt ccctgegtge t

<210> 42

<211> 21

<212> DNA

<213> Homo sapiens
<400> 42

gtcctgeoeoct ctcatgttet t

<210>
<211>
<212>
<213>»

43

25

DNA

Homo sapiens

<400> 43
aggagggaaa acataatttg gggga

<210> 44

<211> 22
<212> DNA .
<213> Homo sapiens

Page 22

agacccat gg
gaggcaacct
at gt cat aaa
acct gccagt
acgtcttcct
tctacttcgce
cccacct gct
tgct gct cca
agggcccggg
ggcagat gcc
agcgggaaca
cgat ggacgc
t cat at gcct
cttgcctcca
aaagat gact
caat cccaga

ggtt ct aggt

cccagaggaa
agacattttc
t gt aagt aat
cctggacatc
Page 23 14 JUN

agaat gggag
gt at gat cag
ccttctcgt 0
gaaaagt ggg
gctcatgatg
cctgtgcctg
gcacgt ggcc
ct gcaacagc
tctcaccccc
gggccctgeg
cgaggcccag
catgctcttc
ct ggaacacc
gggact ggcc
gagtctctgc
catttctccc
ccctcttacg

24

21

21

25




acctcttctg tccgectgacc tcgactctag attgecggecg ¢ 1481 <210> 50 <211> 393JUN 2004
<212> PRT <213> Honpo sapi ens <400> 50 Arg Pro Arg Ile Arg Hs Au Pro Va
Thr Asn || evoer4dfa3 Pro Thr 1 5 10 15 G n Val Asn Ile Ser E@@L}_@{)& Map Ser
Ala Ille Leu Asp Val Val Trp 20 25 30 Asp Asn Pro Phe Ile Ser rp&mlﬁo
Gu Qu Cs Au Ay Ile Thr 35 40 45 Lys Met Ser Met Ala Ala Lys Asn Leu
Trp Leu Pro Asp Ile Phe Ile 50 55 60 Ile Qu Leu Met Asp Val Asp Lys Thr
Pro Lys G w4oes Tdw Ala Tyr Page 24 14 JUN 2004 WO 01/44283 PCT/ US00/ 33829
65 70 75 8(d¥ghgden AsgrcGhuc{day Arg Ile Arg Tyr Lys Lys Pro Met Lys Val, Asp

85 90 95 Ser Ile Cys Asn Leu Asp Ile Phe Tyr Phe Pro Phe Asp Gn Gn n
100 105 11QQ§¥§ I&r Leu Thr Phe Ser Ser Phe Leu Tyr Thr Val Asp Ser Mt Leu
115 120 125%hey Asp Met Gu Lys Gu Val Trp Gu Ile Thr Asp Ala Ser Arg Asn
130 135 14Q:z2hbe Ll Gn Thr Hs Ay GQu Trp Qu Leu Leu Ay Leu Ser Lys Al a
145 150 1552188 HwmoAdapikys Leu Ser Arg Ay Ay Asn Leu Tyr Asp Gn Ile Val
Phe 165 170 175 Tyr Val Ala lle Arg Arg Arg Pro Ser Leu Tyr Val Ile Asn
Leu Leu 1%@23%54f90 Val. Pro Ser Ay Phe Leu Val Ala Ile Asp Ala Leu Ser
Phe Tyr Lel 195980990398 G Val Lys Ser Gy Asn Arg Val Pro Phe Lys RRe
Thr Leu Leu Leu 210 215 220 Ay Tyr Asn Val Phe Leu Leu Met Met Ser Asp
Leu Leu Pre2Thr Ser

<211> 23

<212> DNA

<213> Homo sapiens

<400> 46

aggaggattc cagaagaagg cat 23

<210> 47

<211> 20

<212> DNA

<213> Homo sapiens

<400> 47

aaaaggecctc acagcatatg 20

<210> 48

<211> 20

<212> DNA

<213> Homo sapiens

<400> 48

agcgtgcagt tttgectggte 20

<210> 49

<211> 1481

<212> DNA

<213> Homo sapiens

<400> 49 :

gcggcecogoega attoggcacg agccggtcac caacatcage gtccccacec aagtcaacat 60

ctccttecgeg atgtetgeca tcctagatgt ggtttgggat aacccattta tcagectggaa 120

¢cccagaggaa tgtgagggca tcacgaagat gagtatggca gocaagaacc tgtggetece iB80

agacattttc atcattgaac tcatggatgt ggataagacc ccaaaaggcc tcacagcata 240

tgtaagtaat gaaggtcgca tcaggtataa gaaacccatg aaggtggaca gtatctgtaa 300

cctggacatec ttctacttcc ccttcgacca gcagaactge acactcacet tcagetcatt 360
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225
Met
H s
Ser
Al a
Leu
Pro
Arg
Leu

230 235 240 Ay Thr Pro Leu Ile Ay Val Tyr Phe Ala Leu Cys Leu1§qﬂN I?ml
245 250 255 Val Ay Ser Leu Leu Qu Thr Ile Phe Ile Thr H's Leu Leu
206 ghpags’0 Ala Thr Thr G n Pro Pro Pro Leu Pro Argci@gou’lggg Hi s
Leu 275 280 285 Leu His Cys Asn Ser Pro Ay Arg Cy Thr
Gn Lys 290 295 300 Gu Asn Lys Gy Pro Ay Leu Thr Pro Thr H's

Glé/ Val Lys 305 310 315 320 Gu Pro Qu Val Ser Ala Ay Gn Mt
Gy ProtAFA- G uIW R P 1905998907 PE59989TIRRaeH ¢t 9y 2 Bd@pagar Tr pt 2Phr
Ala G fyAEG-Gqug b i 1L in_H s_Ser Val u
Trp Leﬂ; Gn r?e Sea?cgicgjc %Il;gccl\?éﬁgg %égag%ga%%c ¥%gg%cat7\7eqtcai%qf Phedsgrg
Leu Tyr LetpckecrigetiiccAbgn SeggBatct le@at&fQad 7h <38 Rager Rhqdd+JUN 2004 WO
01/44283 1le Thr Vval Ile s Leu Trp Asn Thr 385 390 <210> 51 <211> 22735
<212> DNA €235 398t E4Fr ks 2PERUS D S 8BYFILA (RFS2 50995t at (FEeFytocat gtapt t t t
acttct gaagake GcaaG- a3kt g atgtcttct
gtacttttgg aagﬁggtgca ?tt3?2%53%“%%%?S%é%ﬁﬁgﬁgdﬂ&gééﬁg%t§E§°%%%§tca&%?
gccat cat t agggerfadct@obgaztaecigtaagyygt taigaifGigtygoaagacei-cggoacct coa

Val

Leu
Pro
Pro

gagcgcagcatggcct aat t

agagtcattg

ca

accc t aggattg
AT GEE cTysEaT R
gattttcct tgckbhsdfare 0 et aanteddcceagalactdr
t gagaat gca ctgacagaga tagcactgtc aaagtaggca 420

ggaa acat ct

ttgtttacct ggactatatt

gc 240
%ﬁtéﬁ‘ﬁbfﬁg‘%’ﬂﬁc%ﬁccéﬁiﬁt@@t RegcatIget gode

t at aaccgt t9cctrqcagriccar it g agtEct temgaatagcad8(cggggagat gotgteccac

tgcgccccag aaggaaaata agggcccggg tctcacccceco acccacctge ccggtgtgaa

ggagccagag
ctcagaatgg
gtggttgcag
ggcctectcet
aacttcagtce
gtaccaacta
ccggtcetge
ttccttecagt
acctecttetg
<210>
<211>

<212>
<213>

50

393
PRT
Homo
<400> 50

Arg Pro Arg
b

Gin Val Asn
Asp Asn Pro
35

Lys Met Ser
50

Ile Glu Leu

gtatcagcag
acaagggccec
ttcagccacg
atcatcaccg
tggagcttet
tcatatecee
tgatcaattce
cctaccatat

tccgetgace

sapiens

Ile Arg His

5
Ile Ser
20
Phe Ile

Met Ala

Met Asp

Fhe

Ser

Ala

Val

ggcagatgce
agcgggaaca
cgatggacge
tcatatgeet
cttgcctcca
aaagatgact
caatcecaga
ggttctaggt

tcgactctag

Glu Pro

Ala Met

Asn
40

Trp

Lys Asn

55

Asp Lys

Ga85Qccacaaggcald a0l 3t acagl,
2 tcttgctgag gctcatttga
800
860
gggccctgeg gaggcagage tgacaggggg 1020
cgaggcccag aagcagcact cagtggagct 1080
catgctctte cgcctctace tgctettcat 1140
ctggaacacc taggcaggtg ctcacctgcece 1200
gggactggcee aggtctccce ccttteoctga 1260
gagtctctge tgtattccat gtatcccaat 1320
catttctcce tgttocctgea ttttgttgge 1380
cectcocttacg tcatctgecat agcagactat 1440
attgcggeeg ¢ 1481
Val Thr Asn Ile Ser Val Pro Thr
io0 15
Ser Ala Ile Leu Asp Val Val Trp
25 30
Pro Glu Glu Cys Glu Gly Ile Thr
- 45
Leu Trp Leu Pro Asp Ile Phe Ile
&0
Thr Pro Lys Gly Leu Thr Ala Tyr
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tattttatgt tgattaccaa
cagtctcttc cccttgttca
t aagaat ggawgpéiidieat ga
aaaattgcaa atatgggttt
t gaaacagag tcttgctctg
gcaacctctg_gctcccagtc ttaagtgagt
gt at agggt g t gt gccacca cacgcagct a

ctagtatgtg
gtcctagttt
gggt gaggat
t aaagt caat
t cat ccaggc

caatagacat tcctgaggct tgtccataga 5S40, jyn 20
gagt gagaag cccaaagatg agagat aaaa 600

agctgtttta cacatcattt ggc

gtcttcggtc agtttttttt ttt?%‘tg{.’ij%mg%
t ggagt gcag tggtgtgatc gtggctcact 780
ctcatgcccc agcctcccaa gtagctggga 840
acttttgtat 1 ttagtaga gatagtdttt 900
caccacalt vaLeasued08, L ciihOARd 16 CLA0%e] 438 9081 00MEC £AGE] Lggee 960
tcccaaattg ctgggattac aggcatgagc ttaccgcagg cctgcacgca gcegttaaggt 1020
cagtctttgt agtcgtaaaa tgagtctcca ctgcttgctt atggtgcaaa aaccaaactc 1080
att at aat aaS#t dtadgst S‘S%ﬁgté@rt tItlet%tga?%jttPﬁ“? Rrpc Ebe thoRtGlge 6t @sbcc 1140
taccactctt attccacgt 0 cagccttgc tagc ~r?gctg tact cacact*®aattacttc 1200
tggt gttt ct cpagaaactarn Atinat 884 Ger ARACLAC G2 9GAGACHLLAAACKEAL GGt 1260
ttaagatcta ggttgctigtt acccctactt ciagtctgctt ttccccaggag ataattaatt 1320
gcactttctt actaccaaga tacttagtac attattctac tagtgcacct gtcagaccat 1380
attgtagttal®t ﬁ?@lt% g% tlvecabytVe! gePatingée et ATR dgyaSeaghtatasnt a 1440
cggttacagg ca gagtg tagaggtt&&SCagctcaagt tct b‘b%lagca gacttataga 1500
Page 26 141 lUNe2004 W Qhk4dR83:PGELUSQDL33829 Effaat td gt goGht ccaaa
ttcactgqctigt gtaatctt gagcaagita actacctctc 16560 ~ tcgtct gaaaigaaaaaggt g

ggt ggggt ag acagt agtac agattat a%t t cat attgac 1620 agattttcac aaagattaaa
caaaat ct acTHt §Aadt¥gt Pe‘f%% Ry CaY @i dem 2 Tygghse Sdr adat Yele Phetttttttt
gt cacc caggct gd

1740 ggcagtg th caat ct cagc

00s1 @&l GqCpl 1@gct gggatt
860 gtgtabttta gtagagacgg

tttttttagg cagagtttta ctc

t cact gcat cr§cosagnkt craazgamtd Akg GebISGE €89 T
acaggcgt gt gccaccacats@cagctttgt gt gtgsgt gt

ggtttcaccavtlgtt(? ccag )?ct ggt ctca_aactcctgac 1920 ctcgugcct ct actaaat gct
t aat aat t gt "t'aft %@ga 1Y e cheatal dadoticlam AMesery ggg g9t e Lagt geet gge
acat aataga cataattcaa tgtttgctgt acttttagta 2040 at caaga acatcatttc

t aaat aat cart vgnagaase GaQt AdrCheg atall gPrat @hd 121001
ctattatgga gadt®cactg tatgccaagésact gtagtgg 2162e0

aacagtatgt_.gtfctqgccct taccaaaata tttgt 2220
aagcagcaatg%tsat(r:flét% asac‘%alt %&F Z’;?g"}c af" %gé{iﬁﬁ égﬁ 2%8’09“
ccagcacata gctggatgtg gtggtgcatg actgtaatcc 40
gcaggaggatGlitygeht Fagakew dgectigayel agcartegaba 12400ys
aaaaaaaaaa aaaacctatg tt?24éataaaa actctctads® 2460

grRgiRati&ALEE Cacacaac
gtttggggaa t at aaaggta

gg‘g agat a_cat acaagt a
g’g'ﬁg'f'}fc gﬁgt caatgtg
tagtactttg ggaggct gag
ges GeeCcrdd Met cCcaaaaa

attatct?gt tctgcttctt

1262 Hef e L ALGIARRTR, LGSt I I2RL

260 265

ctccttaccg,t T%JS.'Z}Qis Leu Leu His val
. 270

Ala Thr Thr

275

Gln His Ser Leu Leu

285

Pro Pro Pro Len
280

Pro Arg Trp Leu

Thx
300

His Asn Ser Pro Pxo Ala Pro Gln

290

Leu Cys Gly

285

Arg Cys Cys Lys

Glu
305

Thr Thr His Leu Pro Val

315

Asn Lys Gly Pro Gly Leu Pro

310

Gly Lys

320

Glu Glu Val Ala Gln Ala Glu Ala

335

Ser Pro Glu

325

Pro Gly Met Pro

330

Gly

Leu Thr Gly Gly Ser Glu Thr Gln

340

Ala Glu His Glu Ala

350

Trp Arg

345

Arg

Gln Gln Val Glu

355

Gln Phe Ser His Ala Met

365

Leu Leu

360

Lys His Ser Trp

Ala
370

Leu Phe Met Ala Ile

380

Leu Leu Ser Ser

375

Asp Met Leu Phe Arg Tyr
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tcccaccttt gggggtttta gctgtcttct ctttgcctgg aaagctgagc tctctccttg 2589 JUN 2004
ttattcaggt ctcaatttaa atatgacctc cttaaagaag cctctcttgg tcctccagtc 2640
t caagt agct phgeagiktt ¢ tctctgeccac atccacctgt ttaaattatc taca%g&ﬁgow%oo
gtgatttttc aggatttatt actgttttgt gttttcttat ttattttcta tcag C )
gagagcaaat aacctgtctt gctcttgatc ctcctgcccc ctgcacacag cttttttggt 2820
gttttagaaa_agqct at aaa cttggagtca ggggacctaa attaaatgtt ggttctggct 2880
gcatttttta; I%{St gEEt\fadt ! 6&%1 t SEP g‘é@t'rd‘ét acc atctctctga acccaattta 2940
tcttgatttt tggtgctgtg ttatta?aagc ttgctgtata gttcgggatc tcaagacttt 3000
tcctagt ccacaggctaggta actgtgttac cttcctcttg gectattactg cataattagt 3060
gccttgtcct<noactzyasg gt ggtggett ggccctgtgt catcatcttg gattttcccc 3120
t ccct cacct<iddet gfNgtt tcaaggtttt gtgtagagtc tataggtggg attggagtga 3180
t aggaact cc*Octt gifitt FRifPYgcttct ctgcttcettt gtaggtggat tgctcaggta 3240
at gacct gga.ggagtd;acac at caaagtga cttcactgtg cagtcggata gagcagattc 3300
Page 27 14gelldl2dd4a 04014144288 RGTLIS00LR3829 AgLotdacag: dgetaaagat ¢
cgcctggctc agtcaggtaa gcctctaacc tcctcactct 3360 ttctgecttc ttgcttcectg
tttttat gatgttcatit:%%ce@tgéaémitt gL tEee et 9s8d 20 toradage certyat egocat gidtoc
agtgcttgac, tLtil  Gletctagac atggccaaac agccaa cct gct c
gt ggt gct ga Egt ?"gtcgat %’:ta‘:t'?cc a(\t ga tcgégagéc?a%aacg%%acga catatee ébaccc?lgagg
cgagt ccct ttgtggsgsfdtcgqcagge&&cgsgwgcat;&aggeem&taﬁ%at£4q3;esa£<gﬁ%t§<g;’i:gga0i4@t
gccat ggacg aactgcgcag ccttacccag tcctatctgc 3660 gagaactggc tgttgggagc
ct gt gagccct rFoaFRECt 9‘¥a°gé‘a%@aé§§§tcé’a'€‘hta§é‘é‘i%°8? Z@Bt%fta@aEa'éwéaa@aigaggiotoc
cctgcecttgt, g t t ctacgct
et 9gall Q&g%‘ééat C%Q@&r@&é g gg fgtaé &Q% Qac%[ C&h

ccctccct g€ tgecagaage ag tcc act cttt act gaac

gt agcat aagacggggéattgggtaascax&gaggﬁ.agg@eg&c@giatgaw%gcimeatsﬁg&a@@gat cadalbc
agtgtttttc ctttaaaaaa atggtcaata aagctccttt 3960 ggcagaatcc cccaaagaac
cagggt at t EHLBEtGat T CEt WHfc LAt CE PP ACEIAGIZD AT 2L EFREE Ct A@d 22 e aaci®lyg

cttccctact, ¢el AGGE! Ok eGeddd! E@%&a%@ggQQE&%&&Q%Q&&&&QQ@&%Q&59;% acaggt
gat aat ggat ccttaacaga tgaactatcc aCagaaggaa 4 gagggatccg tctcttaagt
aat t ggt t ag-zbt aacact g@ctabtﬁdaggag:gaqaaaggmgaéeGﬁcaaatggggcag@gtsataaggamca
aaatgggatc tttctgacac acttaggg gaagt gaatg 4260 cct gtcacgg a%tgcgatt at
cttcagggcttaﬁfg??"ﬁggét pRreee HF2481t CERtFA T BB 2O HEACE A HCE Tt i get £fa
ctat gt gcag .dascslt Stk thERGAL gagaagtea;tgfg@&tg.lcggés 230t £ AGRRICLGE r AGATT gt

ttggtccctg gttttcagtc ttgctgagac tctgtctgga 44.40 tttgcctgca gagtttggat
aaaaaat ggc¢oaggtagpggt etaceetioc teatFertratosrocdd 0ot giidragcytaggt erycat t186c

cacect Ccatgc(a::%ggtccq:(:t :[:g c%g‘gg%agggaéagtg‘aagtaac@gact%%cgfc a%cctcccaa gtagctggyga B40
gtatagggtg tgtgccacca cacgcagcta acttttgtat ttttagtaga gatagtgttt 900
caccacattg gccaggectgg tcttgaattc ctggecctcaa gtgatcggecc caccttggeco 960

tcccaaattg ctgggattac aggcatgagce ttaccgcacg cctgcacgca gccttaaggt 1020
cagtctttgt agtcgtaaaa tgagtctcca ctgettgett atggtgcaaa aaccaaactce 1080
attataataa atataggatt caagtecttt tagaggettt tacctttocct gecttactcce 1140
taccactcectt attecacgtt ccagecttge tageectgctg tactcacact aaattactte 1200
tggtgtttct aacaaaccat attatgttcc acactaccta gcacacttaa actcatcctt 1260
ttaagatcta ggttgctgtt accectactt ctctectgett ttecccagag ataattaatt 1320
gcactttctt actaccaaga tacttagtac attattctac tagtgcacct gtcagaccat 1380
attgtagtta cttattcata ttttcaggtt gctataagcc ccttttggga aggtctttta 1440

cggttacagg caatagagtg tagaggttaa cagctcaagt tctggaagca gacttataga 1500
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gact gaggca ggcat ggagt tgggcgttag gggcaggcag agggcctttg ctacactgct 4620
gacagct at a gggagcccca ggtaatggca tgagatagct ggtgttaggg ctatctcagg 4680
caat at ggccyasaehapot ctttatgcat gaagataatg taaaggtttt tatt?ﬁ@gﬁm_ﬁgéo
tatatatatg tataaataaa tgatctagat attttcctct ttttctgaag ctac 0
aaaaaat aaa taaaatgttt atagcattcc tggtattggc tttccctttg tatttttgag 4860
ccttcttacc ct%aggatct ttatggtgtg_c ctt tté}gat ttagcctgtt tttgaatttg 4920
cctt ct aaat “YAghtHyJE TG oYt TAC PN a2liGRaR t t§gBRAfeR AR e HRRFAGEE 4080

Page 28 14" TN 2004 e 01T 94903 B LS00 B4ad" B LAG et o HEheT gt AE?

at at at t t at agprac atagataqauceggoietzcaaat igesgtfrtOdacast pgaatedtacgat t caaa
gcctcctcge tcttctacta tagtggtttt gtttttaaac 5160 cctgagtaac gcttcacctt
t caaaat cag? FFEERTT - Jt-3A8gddgat t E4e gHoraET B2 20 CLEgeA(ft FardctBeatac Aty

ctatttt cas,gagegsdLCedaddid ac%ét%c%gt@c%é‘&cé%@aacEQPP&aES{g{ccg%%%;ggi%ﬁ

gt caagct ga agat gt gagc aaatticcaat taagattaga 5340 ccaaagac

caggaat t cacgggataEgaac agoayagicggoeatgagice t gp a4 0fragkt it ggpmyrgt frccaiddea
acttagat gc_ctcaggata ttactca gctggaatcc 5460 cctccactac tgactcacta
t gt gaacct ggta?éf'@g acggaggggﬁ%gatgéﬁft%&ﬁgc‘igttéﬁ%c%ﬂz‘lftg@E%ltfféga%l‘étécé@‘tfgach?@g
tttccttacc+agassaat gt 46802330t . Hagt atget &4 2280+ L-20ARAL 9O, L AgCt Cisfa%g
cagtgttcgg aattgtgggc caggagtggt ggctcacacc 5640 tgtaatccca gcactttlggg
agaccaaggtctggyagat egtdoct gaggeebaggagtdacaay b7 0t tagearcscad tggtncat @ac
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aagact ctgt_ ctct aaaaaa aaaf aaaatt agttgggcat 5760 tggtgt gt gtgcatagtc
ccggct ac'? ctgﬁlﬁé‘é%agg@cf"‘éatacdéﬁ%lcgé@@%ltstagﬁﬁ?ﬁqggﬁigaggﬁacg?’a%%agﬁgﬁag%%gct 6399599

cgagccat gagatgttgag&%asica&@assccQ;agetactrggggﬁ@a@@ac‘égmtggé%%agmae@@gaagﬂfstoc
t caat caaag gtttatcata gaagccatgt tgtgcataaa 5940 "agagaatat’c aacttccagt

t caagat aag@tdgrgziagabetaeangt BEctIRAOt tAttrtaccBO O cck s datit &gmg tacaygagl TAoC

gctctgtccc, cca tg t gcagt cacgatctg 6060 caagctccac ctcccgggtt
cat gccat t ngtgggg %@t g%‘%ég?%%égg‘ga%éag% aagcﬁ%l%géif(?atﬁ%l%%égi%%tﬁﬁ?cac%tog

cccgact aatcaabhfddact girabtfiL 28k fc3392CRYFH 83 8Q got § LAGCH G 2L AQC CaBGAL
ggtctcgatc tcctgacctc gtgataagcc tggcttggcc 6240 tcccaaagtg ctgggattac
agacgt gagc-3@aeedgceryGEeI P Jateraveet IOFEEIR983 0 IcerRAE cRrrrA ageC gt 24P8a
at agt aaaa a a t 3 acat aaaac acc t
Scotcancat L EaaA0are T o aan e Aat SRR e AL ITIRR PR O
gaacccaaagtthaacagagerdect ggagaatt t=aaattach g c4 8t gaadaaat t arg 832900000
cagagtatct gctcttttta gatgtttcat ctttagctca 6540 gttttgttaa tttgtatttc
cagaaaat t fECRCHFAt PIIHBEE TR FCEE-F44t éé&%téﬁwagf?ﬁ?ﬂfamct:% aat*¢8a

ttitact gga gtteldhkal faateldAat blgack 0o dct 2228660 ceeteqg

tcctccagte 2640
tcaagtagct atccagtttc tctctgccac atccacctgt ttaaattatce tacatggett 2700
gtgatttttc aggatttatt actgttttgt gttttcttat ttattttcta tcagtttcat 2760
gagagcaaat aacctgtett gcectcttgatc ctoctgecce ctgcacacag cttttttggt 2820
gttttagaaa aggctataaa cttggagtca ggggacctaa attaaatgtt ggtfctggct 2880
gcatttttta cttcocettgtg tgctctttag aagtcatacc atctctcectga acccaattta 2940
tettgatttt tggtgetgty ttattaaage ttgctgtata gttogggate tcaagacttt 3000
tcctagteca aggctaégta actgtgttac cttectcttg gectattactg cataattagt 3060
gecrtgtoct ccactagatg gtggtggett ggeocctgtgt catcatcttg gattttccce 3120
tccectcaccet cactgttgtt tcaaggtttt gtgtagagtc tataggtggg attggagtga 3180
taggaactcc ccttggatta attggcttct ctgcttcecttt gtaggtggat tgctcaggta 3240
atgacctgga gcagttaéac atcaaagtga cttcactgtg cagtcggata gagcagattc 3300
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tgttcatttc ttaggctttc ctaaggattt gttaaacctt gtattggttg ggcacgatgg 6720“’ JUN- 2004
ctcacgcctg taatcccagc acctcgggag gctgaggagg gagaat ccct tgagcccagg 6780

agt t t aagacwoadagigdggc aacataggga gaccttgtct cttaaaaaat gaagGaaggal, @go

Page 29 14 JUN 2004 WO 01144283 PCT/ US00/ 33829 tagctgggtg gt ot gcacc
ttagttccag ctattcagga ggctgaggtg gcaggatggc 6900 tgtagggtat tttggtagtt
gttctttaac aagttaagga cagttcccct ctactagctt 6960 gaataagtga at gttggatt
tcaatttgaa, 7020 ttgga a taa
aCet 000800 Doaan eI DhagAaag e ggaan At 0t e Al ar ot ata gutt

aaagt cat gotwitgtgyat gtggalct g aagyr oaagt alegh chcbtdbhccet §oft0bt &R bedggcansd
ggt cagcttg aacaaaaata atcaaaactc tgtgcatgat 7200 aaatacctgt gacctgagga
t agcct ggct SHECEEEHR 5@%%@6&%@@&@6?&3&%%?@%@2wctﬁgmagaem@ceegq acétt®
ggcaccqt 9CydAdgean! ot Gdrb0e AT ghe 2904t bl il o B A LTt d,
t caagatgag tactgttaat cccattaccCa gattgagaga /38 acagaaatcc agagag

aat at ct t accCaagi gragea gogyci € algagt gac agoge e cfdddhcraaagicgacd@cagdgct boar
ctcttctccc acact‘?ccca cagtgtttgg gcaaggtgaa 7500 aaaacaggct cagat gggaa
t gact gcagd ‘GAGP EY Fa§ G HGab0attgt ot GGEP CCAEBI9°PS 6T L REE GOt EeH@tE Iyt cAbtd
9gagt ggcctgLAdees£LAUG Afhaed %@s@gacg%egggggg&&@%ateg&%@ Lol tgacccanng
tgcctagcct ggagtgtcta gtcccgcact gcaaggagag 768 ct gcaggt ct aaggcaaacc
t ccacct ccetigagbtovayggcam@oygyt ggticaagatigagany g6d 4 tgganngt sadat ceqadLcastga
ccectggececc tcacactctt aa ccct t cttccacata 7800 ccctgaccca gcatacctgt
act of coaac HOCEU ATt TREET! GHOL FUaD CraI T P B E S E Gt 114 Eamgt ¢ 14
at aat t caag;¢:¢cca@a0dst £69a00GRhGcAahY kedtdeg ;92&@9&4&%9%559;&984@9%%9
gtgtaattaa gctaatgaaa gctcagagag ggaggggctg 7980 tggtccigt'g cCtcggacga
ct ct gggct g:B&Peaqg&}gagga}agttcc@Ug@tttt@cctcgttﬁaasamgggc&agagagmccagcaggmnc
at ct agagtc caqot gt aggaaqggaat 8100 a at gaa acagaa tag
gagaaaggga gaé%@%ﬁ? ggcagaé’g%aggc téggﬁgtgg‘éﬁﬁaéiﬁftag‘f%gg ‘?‘-’@ét@btggagg

gagaccag9a:qaagtzi@&ag@c&gga@@@ag@cﬁlaa&gemtga&Qcta@&%gagée%a@@&acaa@@c
aggt ggggag cat aggaaag ggcagaggca gaggccagaa 8280 gaggccagga ccagcagaga
agaagaaagatt@@aa‘gﬁaactiaa%aﬂfcaggg“gea‘gg?@aéﬁa:as&maaaﬁtggamtaaeayaagamog
gaggggct gc cg a C GGace 840 atctgt cttactfctg
acttct aggtgagggg%cc ag%t%ga?%%t ? gtcggtggg aa%a(? 83 tt?‘gga%f’t?ga% ?%?ggt% t%9g
ccaggaggco: tiggacedC atgaRgasad gesfgg@ag@tt@t:EgﬁcSE%tta@jggacmggEé:@t oot
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01/ 44283 <cctgtcacgg agggattgat cttcagggct gtttttgttc ctgectttag agttccatga 4320
acaccatacc tttgctacta ctatgtgcag gaacccttgg tcacatgtga catgtctgtg 4380
ggaagctccc agagtttggt ttggtccctg gtttfcagtc ttgctgagac tctgtctgga 4440
tttgcectgea gagtttggat aaaaaatgge aggttgggta accctcectg ttcatcccat 4500
gttagctcca aagcatttcc caccctccat ctaccccttc cagaagcaaa aacaaaccat 4560
gactgaggca ggcatggagt tgggcgttag gggcaggcag agggcctttg ctacactgct 4620
gacagctata gggagcccca ggfaatggca tgagataget ggtgttaggy ctatctcagg 4680
caatatggcc acacctgggt ctttatgcat gaagataatg taaaggtttt tattaaaaaa 4740
tatatatatg tatasataaa tgatctagat attttccoctct ttttctgaag ctactttott 4800
aaaaaataaa taaaatgttt atagcattcc tggtattgge tttcecctttg tatttttgag 4860
ccttcttacc ctgaggatct ttatggtgge cttgtttgat ttagcctgtt tttgaatttg 4920
ccttctaaat ggagacaggc catgggctaa agagaacaat tgggtgctaa actgaaagat 4980
agattagccc asaggctaga tttataaggg gaaatttagg ggcaagggag ttgattattg 5040




PCT/ USOQ 33829 ctactccctg caggtatgaa gctcagtaca ccagccctgg cct CtCCt?gJ N 2004
tggtgctact 8640 attcctgttc tcccaaaatc cctttccatg tagtctctct tgtgtt ¢
ct cagt acct wiyfy2€t t ct gagga caagctctct atttggggag tgt ggaggapcﬁgg@%ég%tg
aagtgcgtga 8760 gaggagactt gcctggctag ggt ggaaaca gt gagcgggg a ga
gacagggctg 8820 ggaaaatcag aggggccaga tgttgaaggg cctgccggcc ag?cc?ggtc
tttctcctgc 888 agat gac agcact gaa aggtttcagc agcatactag cctggtcaga
t gt gcat ggta §46%¢ ggagg§c§§?‘gc %fgﬁﬁﬁégﬁcgféggbﬁéégwcﬁaﬁéﬁgaawtsgafgcc@mﬂg
gggaaagyga.Qg0at 4asadHGaask gjgag&gfesett&ilegatcggaﬂ%tgggﬁgg%&t?a&é caggac
gatgtttcgc 9060 aaaatctgga ggatttgaat gatctgaca ctggaga ?aactg at
t ccccgagger3I2gtIaggagrcagest qagwagaagatggagggatmahg@g@aatgﬁttgatfg:ﬁacg 289
tcactgttg 9180 _ aagctga catgctattt gctgagatag ggaacat ggg ataggaagca
Sgt tt cggag‘-‘é‘%ib‘cﬂéa?@ag%ﬁggﬁq 553*33&53@933@3 PR t t 2GRt BERFAA G atgaatiitdy
cct gt gggaa 3046k crack eaggagdt an&lg@ﬁ:@5tag%t:é'égtaggg&tatgé&%qgg;c—%%tgg%\gaa‘?f&%t
ctgggat gaa 9360 gaaaaagatg ggagccaagg acaggattca tgggaacadat gtttaggtica
gggat t gagd9a2¢P CtaateiATeOt Y (CE2eRPAA0Y IOk YIpggaaicags gidigt gm?cag&ggaggm?
tgttccatc 480 af cagaagt. ttigaagaaa_ccagctcgag at ggagaagt ggaaacag
ttg gagagat%tgggfogga%t %bta%ﬁg%ga 35%%&5%%? § GO LA A T RTCR g BEG 2 Akt cﬁﬁga
ctcttgt ggeclbiktatt §dcdrges €5EJaka0f agthiPcd0a0R0NCRYICARR L1 LCA0H GC
tt gaaaaggg 9660 gagggtggag gagaaatttg tcagcctggc gccagaagat agtaccagtt
cact ccat ggc97ZP2@ctt9acer s étib‘tcgtce%tagge‘a@geagg@agawgawat@dtagagmaztc
agct agagc a a cactcat aaggaca ccccagcecc
gggag? ggagagégl%ggggt ggg%% g%@tgq%gg?‘gga agg% g&a‘égc@@g?%%%ét %%gga%cct?ﬁﬁot

act gaccct ag98cceagagt gefds 9gHRQEEGNGIRRYYE (138 gEddlca ARG + &aLCCHIRC
ctctttgcca 9960 actacacaag tgccctgaga cctgtggcag acacagacca gactct gaat

gt gaccct g@cIouET 29 aHGRGALECt 2 HEEBYatcE chracgat Aeghaaageyt aafttggadaggt gﬁtg'iisa;:?

ct gt gga C tc aaal gaa t gagagac tgggatta

gt cga?ggggg%%%gttﬁg%%% ct Cgt%\gg%%%gga gactc{E aa gga%%agag@géfgiggcaase?@?gt

t gggt act gatd@RRtgcigiotggaisacgigagt ¢ ttgotiicgec tqractdagt 0aGegend-at t tde@bt C
acctgaactt 10260 actgaatccc tgctaagcag ggattctcac cccatattcc tgctgaggaa
acggggcagga‘iff??@aaa“fzfga%‘%ﬁf@at@??é&éﬁgaégtbi AExt999ecRaght ergntaeeggdigdga
act 9gacggtgdf3RQtc PAgR + 3dagtde IiNa 2004 ¢ ﬂ%é&%%&?&%t’%%g?&%% atggacaagt

caggtttgtg ggtgctgacc agagccct gc aggggagt gtt gcacagacag ggcaggat at
gcat at acattgtictaeat stagetigocatt o gttt gr ccevAt gt agyat graog 14h00at ggaacwaggt

0560
gctgegtct gagc_%[t%tcgzt: gcgcaécgg'é:gqchgt%%cgéﬁgcg?:‘gg{g:aétctgac %tcgl(::c(::c;[c%gg 1tagctaggac

6120
cacaggcacc cgoccaccatg coccgactaat ttttttttgt attttcagta gagacggggt 6180
ttcaccgtgt tagccaggat ggtctcgatce tcctgacctc gtgataagee tgcettggec 6240
tcccaaagtg ctgggattac agacgtgage caccgcgcca ggcocctgaaca atctcttecea 6300
catcccaaaa tcccgttgaa atagtaaaaa atgttttaat ttcaaaaaaa attctcaaaa 6360
acataaaaca ggaaccagtt acctcaacat tcgatagatc tgtggaatct acaacattca 6420
aataacttat tttctcaaca gaacccaaag ttaacagagg tctggagaat taaatattgg 6480
aataattaag caaaggcctg cagagtatct gctcttttta gatgtttcat ctttagctea 6540
gttttgttaa tttgtatttc cagaaaattg ttccagattt tttgttattc aaataaccag 6600
tccttagacg tattaatcaa ttttactgga gttctgtata atcttaattt ctgctttaaa 6660
tgttcatttc ttaggctttc ctaaggattt gttaaacctt gfattggttg ggcacgatgg 6720
ctcacgccr;g taatcccagc acctcgggag getgaggagg gagaatccct tgageccagg 6780
agtttaagac cagcctaggc aacataggga gaccttgtet cttaaaaaat gaacaaaaat 6840
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gat gggaccc caat gcct at agtcttgtgt 106

ggcggccaga catcgtactc

cccct ct ct angpsfsgncct
acct ggttgc cacgctgccc

cat ccccagc
t gggcccectc
tccecctctcce

ggt ggcct gg at gccatccg
t at aacaagt actgcctatc
tagctgtggg ggtgtagtga
tggaagcttt tccccaggac ccttctaagc
t cagcccctc catggcaccc ccactttagg ctttcccagg ccagcccagg ctgaacgtct
cctcggaacc tactgtgtgg tccagggcag atgtctgaat cacaagggcc tctctagggc 10920
acacttttages Py W o¥:Toln o) a g tctctttce 1
CCeaggacal aecerel oo aheaarac e At crar (eIt dsthitteEe 1hoi0
agccagcacatteguuteyoa thatddet co et ggggc enitreadqaC aagiticktcgcagat gices 15360
cccaagggaa tcact%:;t gat ?tcccgga c tacct gtq%gg ttctgcagag gcctttttat 11160
acat cct ct g9GFEEGTT G T HITCE L t PPt PGttt Hfc acedtetatc ot reaggee 17920
1
17388
17400

t cgaaaggcat b&d GlaaGl tocae c g

caagaat caa %ﬁiggcggaaa gaﬁ%gacaagg%%%ga%ﬁg% %g%tt g%%%tg%%t%gtﬁgg%%%ggg

t ct cgct ct gCtIgFet eo FecoRpEgt gragt taggegctaatgatargget wacigy gaageirgeg

cct cccgggt t’gcacggaatt ctcct?cctc aacctcccaa ataactggga ctgcaggcac 11460
17599
1
11288

ccgeccaccac gtCEaoH AGPITPET AU 1T Paltoa§8% Yac HETGEL tt T 4B YT ORR
11700

gccagggt ggad Haeeed€lgecot GAGE GGt c GRcE CHCRE A Gt s&&%@g&ﬁ@é‘ﬂ%gg{

gggattacag gcgtgagcca ccgcacccag ccacaagcag aagtttatta atctgctgfa
11760
178%9

ct acg@f 40
t gccaadgg@’%% 00
10860

cccat cat ggt HHFageet it IbeaatE aaEEgCctHIort tioekesttayaaygragtatgastdagggy
ccttgcttaa_at ttc. aa agc cagtaaqtta taaat agt caagacaaag
gacagccacc: tt% g%%gcgézcta% gggg%‘g? Y agatg%ﬁagtiaéa‘é%ﬁagfg'?cat PREHFIEPT
aaaggety 13829
atgtcctgcc atcaggccag cagacgctgg ggccaggtgce tcccectgegt cgtgagtgtc 11940
t cgaact t aa?3RFAGREtT 2L IR OEE UGHt HFaagrtact goqyiat tattiot tgagocaigygey 12600
gtctgccctg, g tcctc ct ggacagcc taggt gagcc
S R S T AR RO SR D R R 1
Page 32 14tcHdNt2004 t oW a1E44233t RCEE UBRQLESG29a41aet EBCE8ad@33590CI6620
gt gcgct ggg acgc ccg%c cat cacgcgc agctcgtgcc 12180 gcgtggatgt agcagccttc
ccgt t cgac P BECAGTHC LG CHFERE FACH 1ACEH RAPE LI L2 2AXFCohPRRst B gaeeggcabtta
t ggcgcgt gc tgggcat gcc gggcgcggcg gcgecgtgcetc ctacggyct gctccga
gccct accccoarret TACcrt t@ac ge tget ggebgogregetci2424hccegpBCettRgcaed acgbgd g
caacctgctg cégccctgéga% ctcatctc gctgctt 12480 ccgctcgect tccccect

ctctggcacCadatabgddd@gagidth@galAar SGAAR QLS AR §6AFCAER 09
12060
ctgccececgeec tgccctcaga gc 13%%&)
ct ggat gt gcc@%gg@&cgggg&qagg%%&@:%9&9&@9&%3%%gggggcttc95 %agggcgwsa&g
cg cc
t gccgact caG9E9eHa 63‘6?@@@%9@?%&&?8%%??591@“&?9@& ﬁﬁétﬁ‘é‘hcc@?g‘i t

ctctctctta 10658 JUN 2004

ccagttgct gc&kgg@magagmws%g&tgggsweg&g%% agHACCIG GAL LIt gagsa
gcgggggcgc ggggggaget gacgatgcge tggggtcccc 1266

gctctgttgt cataggcacg gtgtaattaa gctaatgaaa gggcagagag ggaggggctg 7980
tggtcetgtg ccteggacga ctetgggetg atcaagggag gagteccetgg tccetgttet 8040
gctgagagag cagcaggccc atctagagtc caggtgtggg gaatggaaga aggaaggaat‘ 8100
gagggatgaa acagaagtag gagaaaggga gagagagtgg aaagaggcaq gcaggggatg 8160
atcagagtca gggaggcaga gagaccaaga aagttacaga cggasagaga aggaagcaga B220
aacagagtga aagacaaagc aggtggggag cataggaaag ggcagaggca gaggccagaa 8280
gaggcaagga ccagcagaga agaagaaaga ccaagtacta aaatccaggg gcaggcacaa 8340
attggagggt cagaagactg gaggggctgc agggctcgct ggagggtgge tggacccace 8400
agagatctgt cttacttetg acttctaggt actgtccaca ccatcettge cagctgggeco B460
taattttgec ctaggtctgg ccaggaggcc tcacatccag agacctgcce cegetcttge 8520
agtgccaggg ccatggggct ccggagccac cacctcagec tgggecttcet gottetgttt 8580
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ccagggcggg gccgcgacag ggcctgggtc tgcggaacgg ccccactgca gaaagt gaga 12;§8UNZML
ggggggcgt ¢ ctgggaacgt gccctcattt taagactgag gggaaaggat tagctccttc 12

cagggagaacwagepakgacg' acttggeccct tgatgatgga acat cagt at ccccggq\h%gwg%ggdo
t aat gacagg caaaatctgt cgactgcttg ctgtgtgcca ggcactcccc taagcacttg 12900
acctttatta actcaggtaa gcatcaccac aaacctagga agtaggtcct ctgggtatcc 12960

catttgtaca aaaa ftc tcttgcc ccagctcatg cccgtcgitta tttgagagecg 13020
ggact gt cct Cgagcgﬁ%g?at? %%t Geage? fg%caﬁ&%%%céﬁ%gcgcégb%cégat‘ig%ég@gbcg 13546
agt agct t ct .get@aees acceb Ayt 132000 G0L HR0aRELEAG e CAlLaesd e 1340
cttcctgctt ccatccatgg ggcttggagg gtctggagag cttcatggtg ggcttatttc 13200
cat t t gt gca 9§heArgaet 3P 2gHetFet eblig 9gasaT ACERpIcE Y taogtttidct gaapataedtty 13260
gctttctctc gctézta%gca‘%c:ggaat%t acta ggg cga‘_g:t at%;acca;gct% tcacattctc 13320
aacagcact c ACEHL CCT tH oAt gaactt Jgeatt 46t gt-og9t &86hY %g?c%a@ﬁ%%cgttg 13448
gccagect gg oged AGQH6 ChchEEdQat 698 0aSFRS kOO 9660 34GEL Gy 90T eE8agR 13440
aagaggggag ccctgtgggc agtccaggcc acctgagtta tctcctagcc cccagtcgec 13500
t gaaggaggg 28Rt FGEEE (P SE A TG eI tE ERATC ABEHF CEeACFATGICe It ifcecyra 13580

ggaagccct a C C aatacc ttccgca accgagctgc 1362

ccagcgct gctg%%ggggggﬁqc%gg%égggg{gg%gigggcg%%?aﬁalg?%ggg %%t% ¢ c%g([%ég?‘ﬁ%é 1?2@%
catcttctt Cc gh€8RLYEE CyabG@ieat Gagt 664 RC beG o6t YFuecaBgas gt 078 13640
gct gggacta agt cacaggg atctgctgca gccacagctc ctccagaagg ggacagccac 13800

ggccaagt gg B8t Gt EHGHc IRICT B ARL PRI HTIRBA L 3RIICT2E Fegarexasg 13860

agacacttgaggt aat aga C 1

Page 33 PRRTL T ) %83%7“43z%%g’ﬁ%%‘-‘%sg%*?%&%%@338?%%%5%?%%?Sgi%gct 3%9
ccct aat t cc zagaa@addgatggaact cyagaaaagyosangt i3 8lagpiagas agagt camagt alagg
agggacagaa ttgtttgtgc tgggtattgg agctctcagt 14040 ggggagcaca tgggttataa
t gagaaact g “AEEIGAT 1352 Y FEalt ‘E”E?ga‘fb"tt@t FRTET©193 06 90F g oG gEITFet t t9G€8g
ggctttggct JgtdtAgast tggaeeétgekgamtggﬁtcega%cééalggag&%agg%ggga&%t t gAY
tcgagtttcc agagcaggag gccctacaga catttggccc 142 caattccctg actcaataaa
gt aagcgt gt JasiaggtacuatctHiaggad GeIeti@t gidmecdd? 80t tomatygaggt ttdagggtago g
gaagct gggg tctctag?t%t fctacttca g%tctcat%g 14340 ccqgct c?c aagtccaa&t
t caaagcct g2 AV AT Y4828 1P aT TR gt tii‘il@@tgaggégﬁ%g:%é a¢8cagéflic
aggaaagagt cgt gaahét 3G t§iddaeaCtdact fdddt s;@a@aw@gaag&gg@q&rgggagca%ccg@,qat
t gagagt gga acttgccact gagtccacca actcacacgc 1452 caatctcctg ctgcaaaccc
t cacagacac cal1as8gan AR IazRaJt ot Y tEAIRGt HEettgodub30agtgguad tafct yotgiugt cC&DYg
tggtgggtta_tcagaactta ttaatgtcac tqtcactaaa 1464 t tatat aacccc C
oot aaat t ¢ CHRATAgE ol O e e RRc T oot 9 BRSO SREE

gagggtggag gagaaatttg tcagcctgge goccagaagat agtaccagtt cactccatgg 9720

cctttaccte atgtgtccct gocaggcagge cagggaggaa ctagagcoccac agctagagca 8780
agagaaggca gacaccagga ggacactcat aaggacaggg ccccageccet gggagtggag 9840
ggtgtgagca gaggccctgg gactagggcecce tgggatggac aaccctectt actgacccte 8300
cagagtgcct gggagctgag ggccggetgg ctctcaaget gttccgtgac ctetttgeca 9960
actacacaag tgccctgaga cctgtggcag acacagacca gactctgaat gtgaccctgg 10020
aggtgacact gtcccagatc atcgacatgg tgegttgtgg tggtggtaca gectgtggagt 10080
cttacctgtc acagtgtcaa gaaatgaagg ggtgagagac tgggattatt ctccatggaa 10140
tttcttttet gtaaatgtta atattaacaa aggtagcagt tacaaactygt tgggtactga 10200
ctgttgggta ctgagtattg ggégcctacc tcgtgceccaa tattttgtte acctgaactt 10260

actgaatccc tgcectaagcag ggattctcac cccatattce tgectgaggaa acggggcaga 10320

aaagagaaga gcccactaag gtcacatgge aaggtcaggt ctgggtggga actggacggt 10380
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cacaaaaatt

ggt gggagga
ct caggact c

ct acaaaaaa
gggaggct ga
t gagaggagc
tggaatttga
ctgtgtgctg
cagt gt ccaa

aacct aggga gaccctgtct
atctgtagtc ccagctactt
gaggct acag w@apeess 9a
catctgtgct gacaagagaa ccgaggt gcc

tctcccgtct ctccttctct gagttaggca ccgtccaccc cattcccaca 15000
cacggacaat gagagcttga ggcaggggca gt gcagggac cagccattca 15060
caggtatttg ttectttctg a ttttcacac {_{tttcct gc accatctctg tgcctccgac 15120
ccagtccctt ccctcaggaa ?gqgt cAtHgeLs gc’ﬁfﬁtaﬁg %C@&&ﬁ&@&?ég@aﬁ*@ﬁ@w 153466
ggt at aggga Aeeat&cagdgcd Gt ol goec- A0t 29904 1€2099LEACL.ACLLRAU6EA 1D240R
ggt gggagag gt cacagaag gtttcctgga ggagt gaaca gaagctttcc agat'ggacac 15300
gt gaggcat c 39gagtamtag-tfageayyttat cpacgyceasdragge tdtbgetayat coaghcate 15360
ccccaaat ca g%%tgaaac%%cgaattt ctgtcgcg q:%gttagtt%tct cct gt ct tgaagtaccc 15420
gccacaccge Cggeteaace ctttatt Cag” Hyt &1 CalT e EFAEIECTPIGoAaAabTtT 15956
cagt ccccag gachgéclgactaigt b €4L €€ LA06C G0t §dcr@06 AYGLACL 1 R0A2R0GG 1DRAQ
ccagagttcc ctgcagatgg gattgacagg aatcttggtt acactgaaag cacacatggc 15600

caacat cct ¢ 4§t FF§cerFageegtagrgitgeygot PtasteT gicgretw cat guareesma 15680
1/ 44283 PCT/ 33829

Page 34 14 0 S cct accat ct gga
aaggccct_c§%gg%%%§gg¥agggc%%cacgc%acagﬁéé{agg‘i%czf&gi%%gggtf(‘?@ggra%ﬁcaﬁg‘ﬁ‘éggh@&agg
ct ct gaccca tkggetgragea@aascangesctagagneeht@cisy 8Qaq803980a43d-AdRJaARAA
agaggtattt aggagcacag gagcaaaagt ggggacatgc 15840 agat acaagg tggagagatt
ggc?tg?gt ga GEPYYRCAagE CrHAt I BT IRaRT ?é@‘iﬁ?gigggecaggggﬁﬁt?gza%%w?
aa

oot anagtt “Laroracdor Caat AltPadane bRt Eergt oo anage i SRR TR,
caacct gggc taasgd=gggandgaacust ketatbacnaaoqatdbQact AL 23aARGE cAFECATAAGE
agt ggcat at aat ctgtagtc caagctactt tgggaggct ga 16140 ggtgggagga.tcgcttgagce
ccaagagt t t 2Ja5YTT4a8 A FHautyt oY HGht g CBATICCI bR FOcagtatt ctage t Tc§ggt Y&la
gact 9agace cAEEl &E8aR ARERAAl b {-dobl Rt aAR10290:. ALk} 40090, 801 2070340

gat gagacca attagagtcc cagtttctct tccagaggtc a acttaactgc
cttctatt gc acatectat aagrtgtgotge ageecgt gy atgaat 16380caavat g oaitktagagat ti@gag
tgggatctgc tgtggctgaa cttggctcct ctacccaaac 16440 cctggtagga gaggt gt gga
gt ggact aga tﬁg@%%ac’ﬁgt %cgc?ﬁ‘é%r& FE199E 85t ﬁffﬁcﬁci%%@(sgtb%é?f di‘gfégaétaéag’géggc
aaagat gcct cgggddc@daag tahagaAaassladesdd ChiMyrdbo8QtaCGh 09 6L LG ARG C
attgtcacct tgagcaaata atttgtctct gggtctcact 16620 tgaccat'ata aggggggtaa
t gcct cct gt tEEEIRICT g CicaceeTadcayadagtacaq tgrayt 466 809attaraay at@agcetatcgagatigat

gat gagat ga gat gagal 9a datdaqalga gatgagatga 16740 . . coa crgcaggeac

ccgecaccac gccecagotag ttttttgtat ttttagtaga gacgaggttt

agt caggt gt ggt ggcacat 1476
tctcttgaaa ccaggagttt 115?8“ 2004

at ggatt aga gcagge?hfsgm%ﬁ 28

gat ggaggac tagcgcictc

11460

caccgtgtta 11520

gccagggtgg
gggattacag
cccatcatgg
cctitgcecttaa
gacagccace

ctetggeace

© atgtcctgcec

tcgaacttaa
gtctgeccetyg

ctgcceccgec

tctegatcete
gcgtgageca
gagaggcctt
atagaaattrc
tttaaaaggce
tactggtgcc
atcaggccag
cgagcctcaa
ggctceecgge

tgcccccaga

ctgacctcgt
ccgecacccag
agttcaaaag
aagaaagagc
gggaaaacgt
ctttggataa
cagacgctgg
tattcfgggg
ctcecgggget

gccgacgege

gatccgceca
ccacaagcag
tatttctctc
cagtaagtta
ggaaagaggg
gcaagtgctg
ggccaggtge
agaagttttg
gctcctcagg

agccteccagg

cecteggectce
aagtttatta
tgaaggcagt
taaatagtgg
taaaatctgt
actccagcaa
tccectgegt
gtttctttca
ctggacagcc

ttccgcecage

Page 32

ccaaagtgct
atctgctgta
gacttagggg
caagacaaag
ttccagattc
ggaagggctg
cgtgagtgtc
gccectgggyg
taggtgagcecc

accaacgtgg

11580
11640
11700
li760
11820
11880
11940
12000
12060

12120




gat gagat ga gat gagat ga t gagat gaga t gat gagatg agat gagatg

agat gagat g 1680&1
agat gagat g agat gat gag at gagat gag at gat gagat gagat gat gt N 2004

ct ggggaggg 1686

gt gggaact a gtg gtggttcaga gtttggctct tgagccaggc tctctggact 16920
ccacttctta“xg@t&g%ggt ggcacagggc cagttgcttc tcctctgecac cttt gl P80
ttttgttttt gttttgtttt gttttgagac agagtttcgc tcttgttgecc caggctggag 17040

17100
12160
17220
T7289

515340

t gcaat ggca caat cat ggc tcacagcaac ctccgcctcc caggttcaag agattctcct
gcct cagt ct e EFAGTAGE2 ERFGAE t HESS Gt §eIFECCaTT a6 HeTTgIg Gluantdtigty
tatttttagt t catg. ttggtcaggc tggtctcgaa ctcctgacct
caggt gat ct gg%c%gf%?t%gcg c&?égc%c at‘g:ﬁ’%g't Efggg af%ﬁaﬁ%‘gﬁac%g}é&%‘gﬁﬁé
cccggcect ct ggidicgeds thobdGigst ddo@aghaet §4Gaks6d 063088 J390L B4Rl 98
cagtaccact ggggtgtggt gaggat gaat ggcatgatgt gcctggagtg gatcagagga 17400
agct ggggggl ot e%d §E2ETRER 8 WG IINIACC IRV L GC J9CHFaged tactgRagyc 12460

Page 35 14 0 [ 44283 PCTI U $00/ 33829 tt agga gctgctgttt

cttccet ggaagézﬁgga%%cgf y&ct%é%g%c%cézﬁt%%cé:ga a'g‘:gc;"t2 aai%gﬁac%gg&gégf%‘ggcﬁgﬁt g&éé%c
accaagt gt ccogrgggangat gaagagt Gatcogehogagatt Jhb 80t Gated gt s&r3akt haghs a
ttatacacac agagaaactg aggcacagag aaagaatggg 17640 ttggtcgtag agaaagttag

agcagagcct “aCEEfaGETEAGEE CAEEIMYCACTITIAg2 AT bt casEeIY Gottarcatggidebita
aaggt gggtt ¢ a 17760 ., agt ttct gcact g
PP R o U e R G e b G S T e e
cagct t t aat goicchcaggygoeriagad crgbogpeet §ddgg6adck88beqalt gEARGYERIt cREFCATESF C
aggct ggaga aaggt gtcc ctgctccctc aaccatctgc 17940 tctcccacac actcatctcc
t ggct aaggcTTAFFEaH L CECTRAGYT JOEST TIH-C aREOaRE AWOOT-arfesic Frpagtorer atiRdit a
at gcagt t gt gddggetyat eag@g%qe%é Cg%ggtéaqggctcaggg&gfgog(ggaa%s ! Qgié&c%géc%%d"‘a
tcccagcact ttgggaggcc gaggfggatg gatcacctga 1 ggf caggagt tcaagaccag
cct ggccaaccaaggiIaaaccoricat T it agpicaaagmatact kil 8thtcagaraatt aga€egggesigg
t ggcat gcge, ct gt aat ccc cagctgtaat caaga g}ct 18240 aggcaggaga at ggctt(gtga
cccgggaagt "4y aﬁﬁgg(‘faaﬁtgé% ccﬁﬁijt%ﬁtf‘gt% CAE L83 2T e ferEGEET gdge%thc
aagagt gaadaddeet 9iGl Ga: ARFAAR A AR AAAREPa LR I0D aggAl GIRIHM A 18LHIGYIG SR
ccccagagca gcctgctcat ccctgaactg agtcccacag 1842 gtgcctgcag cccttacctg

aat t at ccagraitgesnag ge2aasabe tatgecttart cideg e ecak848€ratrat g anbgrgaae@cagiana
gaat gaaagg_ctca gct_atca t aaa acct 18540 cagagccct tagtccatc
Sot gact L gL PTEr BU0Rgaa  SOrguT QOAT I Tt Coe AL BRaRRFo9FP Brog 6T AT oFEat d oVt
acct ccct t garahaggit b fuet e8GR G0add@a 0 CRAGIL th3064ha28865 880G FRTt dIIaLa
t cagagccag ggtctactct ggggcactcc tgctccctgg 18720 qgcctataact ttgcctccct

gccacact cat'CErEICEcFE2 TR B FOEETIGEE CAraHET2Irg 7 catggty ggcttattte 13200

catttgtgeca
gctttctete
aacagcactc
gccagectgg
aagagggyag
tgaaggaggg
ggaagcccta
ccagcgctge
catcttctte
gctgggacta

ggccaagtgg

agacacttga

gaggtggctg
tctettgeag
accatcctta
gctagggecec
ccctgtgggce
gctggecece
ctgcaccacg
catgaggact
tcecatggcecee
agtcacaggg
ttgctggtct

cttcacaatc

ggaagctcag
ggaagtacta
tcatgaacct
tcctgetggyg
agtccaggce
cagcgggeee
tagccaccat
ggaagcgcect
tggtcatgag
atctgctgeca
ttgggccage

cacaagggag

gaaccacagg
catggccact
gcattactgt
acacctggca
acctgagtta
ttgccacgag
tgccaatacc
ggccegtgtyg
ccteectggtg
gccacagetc
cagtctctcc

cactcattgt

cttttgtttt
atgaccatgg
ggtcccagty
cggggectgt
tctcectagece
ccacgatgtc
ttcecgecagece
atggaccgcet
ctggtgcagg
ctccagaaag
ccactgctee

ctacacaccce
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gagtcaattyg
tcacattcte
tcegeccagt
gcgtgcggga
cccagtecgece
tgtgcecgeca
accgagetgce
tcttcctgge
ccctgtgagg
ggacagccac
taagatcctg

taactaaagg

13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860

13920




ccctecttac
gcccat agcce
gt gct gggga
ctt aggggca

ctcctgatgt 18840
ggcccat cct 18300/N 2004

ot 1 gk Sy,

cttctgtcaa ctcatgcatg
cttcagaaat taagaacctg
cat gaacagg aggagcat cc
cagcacccaa ctgctgtctc

tggtttgttt tctttgcatg
t gt ccaagat aggaagt aaa
cat ggt t ct t wej diedsegcct
gaccacagcc tgagctggac
ccaccccacc cagcacaccc ttcagcacat aattcctctt ccatctcata aatgcactgt 19080
t ct cagaaac tgagggtggg actcctactc atttctggca acagctat ct aggtgtca?t ig%gg
aat ct ggct t ccttccagc cictgaccag gagaaaagcc cgaccgggtc
Page %?5 13%%‘%@%%@\%‘%373 2658%%&#"{5%&???%28% §eRIGCERQ Credrkarggc 3960
cagagaccgcat@mbh@g%aag@&@acsdg@a&we%ge@&&%é«g@@ggg&agggﬂgg@&cgéggcl%%t
atggcttaga tcccttcagg ggcagtaagt gcacccctca 1932 gaaggttatg tcCtcccctta
gat ggaaggg?$l13g§§e et AFIahtaFgat ’aagaaﬁttqgﬁawgma%gﬁfggcaattgtca:tocc&t c??tgaaaaagg
agat a o cce t ggat gt aaggt ccac ccgcaca
ggtgcggggccg%%%g%%%g%cg?%%%éd%¥%t?%% g?%ccgtiﬁﬁﬁﬁtw:83 ﬁﬁf%ﬁmﬁﬁﬁcﬂgﬁé%t
t gccct gggcadspgagy agaat §eyg NGy sdoaeChgaeeqddPe0-1aagfL£igct g acat thgatga
cttggaaggt ctcaaagggg gggatcagca cctcttcctc 19620 tccagggaag aaggagtagc
cct t gat aggcw&GE%%%@gtE%ngFecﬁgag?%ga%@aaca%sgctcggtgt cctqratcteaaaetzg@t
ct gcaac gcecce 19740 . cagcctcac gccecggg
et got g0 e e R R R 50 0abb 650 951 Ug°Latcddant o
gacgct ggccegnitggegagggageiagt agygagaitgagifagt 2866 ctaaggaaal f4g.e84 gtGhbga
aggagaagt g gtggaggtag tgggcccggg agcggcccgce 19920 ctcacgcacg gctgcattga
actccttgt gg%ﬁgagﬁfggcttﬁcﬁ‘ﬁg(if FIGE22RGE cHFFaGt uTo8bL teggrras tevatbyet dat 6gc
aagccca g 04 act ccact ct ccac g
P T R R e Tt S T, (el LA A R B L
cCt ggaact ccagrgt e kgaegatce gogaagage ageicghaad 166 gct i @Ueagaar 86ACaAGEEHT
cgtactggtc %}%aaa a cca cca tgtccagctg 20220 aatctcttga gagaagaggt
ctegt cgtotALOTust BT eE B GEOt SHRG00URIOAR 2028t St ghgtabeRg” et dAGHIG
at aggcccct gi3ggagant dacaicess igecaflce G5c2Q340) .G LEG! grg&q:tca?r%?a%g?%?a
ggaagggccc caaacacacc tggtggggaa ggggattggg 20400 aacct Ctggc aatttcc
ccaagact agawﬁési:]ijagec‘tﬂ?}t%etcﬂt?ga@ggagagiagaaaggggggcab@mcagg?gaaa?cgh??gg
cattctttcc tctt _tctcectcca ttcagaa aagccgatg gctcagttcc
ctgct ggggta%cgég%%ggf aa%‘:&@ﬁg‘f 9988%@'%%38&%3333%5‘8‘6“?%& Eﬁaéﬁég%lb‘gc&g%%oag
acacaagaaggaza@gwtﬁa@&o@geag@saaé&tgef:@&c@@&ac%QGé‘%gaggéggagE&taggQ&CC%géécgc
tgtctctttt tgggtctcag tttcctcatc tggaaaattg 20700 cagtgftaat ctgtatagtt
t aat aaacat®3&artIAc 48C1a%age ¢ ttgeRtttan t ¢wragk RO7H0 oot et amact ¢gagags aat

aagacagacatét%@&&(it E@c&%@gggacqggg&%ggCé[atgggaggg%gégczc(?;tccaccc cattcccaca 15000

cacggacaat
caggtatttg

ccagtcectt

ggtataggga
ggtgggagag
gtgaggcatc
ccccaaatca
gccacaccgc
cagtccccag
ccagagttce

caacatccte

gagagcttga
ttcoctttetg
ccctcaggaa
agcatccagg
gtcacagaag
tgagtaacac
gctgaagcece
cggcccaace
attgtctcct
ctgcagatqgg

aggatgggca

cagtgtccaa
agtttcacac
gctcatggtc
tctectgtggg
gcttectgga
tagcaggtat
ttctategee
ctttattcag
gtttctccecac
gattéacagg

gaggcagcag

ggcaggggca
gtttcctgge

tgatgtggea
agcgtagaga
ggagtgaaca
gacggccaag
aggttagttg
agtctcactc
cagccggtct
aatcttggtt

gcgaggetgt

gtgcagggac
accatctctg
gacagacatg
cagggtcact
gaagectttce
cgctttecete
ctgcctgtcet
ctacagcect
ggcagctacc
acactgaaag

cccgtgtcte
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cagccattca
tgcctcegac
gacatgtggt
accccageca
agatggacac
tccagtcatce
tgaagtacce
gggtaaggtt
agagaaggtc
cacacatggc

atgcatcaaa

15060
15120
15180
15240
15300
15360
15420
15480
15540
15600

15660




gct gaaagga acat gagtga cttcctggag gagtgacgtg aacaggtctt gtaggatgaa 203?0 UN 7004
caggagact a agat gt cagc aagt ggagac tgggagagaa aagactggtg tttgggtggg 20 0l
aaaggact t t wéggagcag gaat ggaaaa agcaaaggta ttggaggtgg gaac) g&%égoo
Page 37 14 JUN 2004 WO 01/44283 PCT/ USOOIl 33829 t gt aaagaga ga‘ggg C4
tcatct aggc tggcagagct tgcggggtag gaacgttggg 21060 aagat gggcc agtcat gaaa
ggact t gaca <;%l%caca t ga gagacctggg cttcacctcg 21120 caggggttgt gggttttggg
acaggggcagd® Eﬁ‘éﬁgagfc%ﬂ:&%éﬁwctcij@@&éﬂ%ﬁg?i1‘8{?‘33@%‘9&@ga§%ﬂ%a®@ggg%&?§ga
ct t agagcag, 4q6l gl ceAcaad) tcgstcgacses:ﬂ%ge%caﬁ%%aa&gggq%tQ ddabod gt 99aal9a
gccttcggtg ctfccaggga gggacagat a taaaccccgg 3Y gtoctg ggga aagaggggat
cagaagagcagygagargacs Gaggad ageqmtgttt coetamc2d 3Gl ca gRgRagEAGE 2 BFJanDLAC A
agccttccac accctctttg ctgggggaca ggcggagtgc 21420 ccgaagtggt tccaggaaga
gggt gt ccagagjéa‘fataéégf‘ggatgﬁa%ﬁtt Q@%ﬁfa@g%@& PI3°291 482 APt B4ITTOCAT t gg%otoct
ctttttrtttt g t 5 g gc gc
gt gat ct cgggg%g%%%%gcg%%ggi%g%g%%t%?%%gtg%%:%%géilLGCO atg%gt ﬁ: t ?a%cc?%aﬁgcc
t ccggagt agaetyggaet agpcaggt greegmaettr eagctagdi Ghldccagaigaatdabt t 4@t at 4ot a
gt aaagacgg tttcacca tgctggccag gatggtctcg 21720 aactcctgac ctcaggt gat
ccgcccgcct‘:tggﬁtct&aéc%aaatégé? fﬁwtgﬁ?%éﬁ{j@‘ia@g?iﬁ@cc‘fifﬁcﬁ"é&éaﬁ%a@ccg%j@g’tt
att gt cat t t;athL1 230085 L088R998aR a8 OGk LKA 924 84Q o LALACAGALL .21 { AGHT
ttttcctcag aaaaaaaata ttaacttcct tccatgtcag 21900 tacataaata tctccctgct
cacat aat ggotagarbggtdgctavadcc atFPabut Fagoetacad 6@ gcarighatnrgtcddtc at ot a
t gaacactta ggtttcttctc cgaattttaa aat attatac 22020 ataatactac agtgaatatt
t aggt at at & A5t TEAE T OB P PR T2 AT YAF P I T5222 RS0 22T HJ§adGat 2 3% ghtffigt
aaaat gagataat t R@aaddabddjaAbiidaght & LhiSRG L 140+ BGRRACIAGESACCCLARGAA
caat ggatga gagtgccctt tattccacat ctttgccagt 2220 gctgaatatg attgatctct
ttttaattt@réa9etciacaqytgeaifaabirdat yI aredapt 222 26Q<t4qangt $tayoetdagt t 1G§@ggc

agggtcttgc et cee ct.ggagt .gca cac 223 at cat agct _cact gcagcc
tt gacct cct gg cttréga (?agg? g%%ﬁtg%: %agg% cggiiféggg%fﬁég ta%&'t:aagaéggﬁ%é;gag
gcacacat cacegalagest @gtbt gat btdact add bhbighat?44Q2a 33200 GGG delgt t D09t 9
ttgcccaggc tgatctcgaa ttcctggget caagcattct 22500 acccaccttg gcctcccaaa
gt gct gggatgaf‘%l"c,aé@(jégittg:aag%‘&fcaﬁﬂat&‘é@agé%‘t%aﬂ%sgawtt?,?tctttcetttggt ak@®laa
tggt aat at %cgzgc_&ac%&ggcg.latg;;é&t gﬁégttcsg&a@gsg&aagg%ggtgéé%@a&c&g@ca%%ctf&%t t

cagaaaat ga atfatatgcgc cttcacacaa atgttacata aat at taagg tggttatgcc
t ct gcccccagatcitead tiggggitaagogitceysd gofiélbet Rageatdyat 4t abhlk 2204 16680

taaagatgag atgagatgat gatgagatga gatgagatga gatgagatga gatgagatga 16740

gatgagatga
agatgagatg
gtgggaacta
ccacttctta
ttttgtttte
tgcaatggca
gcectcagtct
tatttttagt
caggﬁgatct
ccecggectet

cagtaccact

agctgggggyg

gatgagatga
agatgatgag
tcctggtgtg
gtagcrgggt
gttttgtttt
caatcatggc
ccecgagtage
agagacgggyg
gccecatcettyg
ctttgcececet
ggggtgtggt

tcecttectge

tgagatgaga
atgagatgag
gtggttcaga
ggcacagggc
gttttgagac
tcacagcaac
tgggattaca
tttctccatg
gccteccaaa
ttgtgetttg
gaggatgaat

ccactcacag

tgatgagatg
atgatgagat
gtttggctct
cagttgette
agagtttcgc
ctececgectce
ggcatgcgcecc
ttggtcaggce
gtgctgggat
gtactttcat
ggcatgatgt

agttctgaag

agatgagatg
gagatgatgt
tgagccagge
tcctetgeac
tcttgttgece
caggttcaag
accacgecccg
tggtctcgaa
tacaggcgtyg
ctgcagaaca
gcctggagtg

gacaaaggag
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agatgagatg
ctggggaggg
tctetggact
ctttgatttt
caggctggag
agattctcct
gctaattttg
ctcctgaccet
agccaccaca
gaggtgatga
gatcagagqga

ttctgaaggc

16800
16860
16820
16980
17040
17100
17160
17220
17280
17340
17400

174860




WO 01/ 44283 <210> 52 <211> 27

<212> DNA <213> Artificial <220> <%éir
Primer <400> 52 gggaattcgg gactcaacat gcgctgc <210> 53 <211> 39 <ot &ﬁmu
<213> Arti @ hplyag20>

<223> Priner <400> 53 cat agaggct ggﬁgﬁlg@?% 29
cgcatggtca ctgtgaagg <210> 54 <211> 39 <212> DNA <213> A i P2%220>
<223> Prinmer <400> 54 ccttcacagt gaccatgcgc cgcaggccca gcctctatg <210> 55

<211> 29 <212> DNA <213> Artificial <220> <223> Prinmer <400> 55
999¢09cCuC, SELAINILE: GEANRYIGERNYE Moot 8actP 20 M52 $7520
gcctgggtag gccttggcac accaagtgtc cgagggaaga gaagagtcat agetggggat 17580
catctggtcc aatttgctta ttatacacac agagaaactg aggcacagag aaagaatggg 17640
ttggtcgtag agaaagttag agcagagcct ggactagagc ccaggectcc agcaccaaaa 17700
gecetggecte atggecttca aaggtgggtt tgagggagcc ctgagggcag taacagagac 17760
agtgggttct gcactgggag gcagagaagg accaaaggag gactttgtgg ggagcagece 17820
ttctgtecect cacctcagtg cageoctgaat ctctcagggg cctgatcagt ggcocttttce 17880
tgcaagggat aggcagatcc aggctggaga gcaggtgtcec ctgctccctc aaccatctge 17940
tcteccacac actcatctcce tggctaaggc tggcaacccc caaggtgeca cttcagectag 18000
tgcacttttt tttattatta atgcagttgt ttccttataa aagattcagg tgggccggge 18060
acggtggctg acacctgtaa tcccagcact ttgggaggcc gaggtggatg gatcacctga 18120
ggtcaggagt tcaagaccag cctggccaac atggtgaaac cccatctcta ctaaaaatac 18180
aaaaaattag ccgggcettgyg tggeatgocge ctgtaatccce cagetgtaat caagaggctg 18240
aggcaggaga atggcttgaa cccgggaagt ggaggttgca gtgagecgag attgtgecat 18300
tgcactccag cctgggcaac aagagtgaaa ctetgtotca aaaaaaaaaa aaaaaaaaaa 18360
gatcgaggtg atggggccaa ccccagagca goctgctcat ccctgaactg agtcccacag 18420
gtgcctgecag cccttacctg aattatccag atggcaaggce ccagacttge acttcttgtc 18480
tatagaaaag aaacagtaaa gaatgaaagg ctcaggagct gtcaggatgg aaagggacct 18540
cagagccctg gtagtccatc cctgacttgt tctaggagaa gttggtgecat ttccecctaa 18600
ttctgetett tcatggtgga acctcecttg actaggtttg cctegacceca tgagcagcag 18660
ggccagaagy gagtgggcecca tcagagecag ggtctactct ggggecactcc tgectceccectgg 18720
gcctataact ttgecctccct gocacactca cctcteoecte ttecatgect cgececcagec 18780
tggtttgttt tctttgcatg ccctecttac cttctgtcaa ctcatgcatg ctcctgatgt 18840
tgtccaagat aggaagtaaa gcccatagce cttcagaaat taagaacctg ggcccatcct 18300
catggttctt cttctggoct gtgetgggga catgaacagg aggagcatcc accacttcet 18960
gaccacagcec tgagctggac cttaggggca cagcacccaa ctgetgtete cttgeccccca 18020
gcaccccacc cagcacaccc ttcagcacat aattcctctt ccatctcata aatgcactgt 19080
tctcagaaac tgagggtggg actcctactc atttctggca acagctatct aggtgtcaat 12140
aatctggctg gaaaataatt cccttecage ctctgaccag gagaaaagcce cgaccgggtce 138200
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<211> 39 (154283> DNA <213> Artificial

<220>

cat agaggct gggcctgcgg cgcatggtca ctgtgaagg 39 Page 40

tgcttgeccea
cagcaggcaa
gaaggttatg
atgtatccct
gaaggtccac
gcagttgtag
cagtctgctg
tccagggaag
ggtgtcctea
cagcctcacg
cacctggtag
caggaaatgg
ctcacgcacg
ggccacccea
actccactcet
gtctgcatac
catggcagca
aatctcttga
gagtagcagg
cccctececact
aacctctgge
tccecagggg
gaagccgatg
tgcttcecatg
ggtgaccctg
cagtgttaat
tgcttggcac
gctgaaagga
caggagacta

aaaggacttt

ctcaaatgge
gtggcgaact
tctcececctta
gggacacagg
tttcegeaca
gtgctgtgct
gcattgatca
aaggagtagc
ccaaactgct
gtggcceggg
caccggggtg
agtgtcttga
gctgeattga
tgetcatege
ggccacctgg
acctggttgg
gcacagccayg
gagaagaggt
gactgagagg
gagaaaggca
tgtaatttcc
aagcgtcggg
gctcagttce
aggcccacag
ggeccagttge
ctgtatagtt
tgagagtcat
acatgagtga
agatgtcagce

tgtgcaécag

cagagaccgce
atggcttaga
gatggaaggg
agataggggc
ggtgceocgacc
tgcccaggge
cttggaaggt
ccttgatagg
gggctgcaac
gcecctgctgg
gacgctggcc
aggagaagtyg
actccttgty
ggaagcccag
cctgacgcte
cctggaacte
cgtactggte
ctcgtcgtgt
ataggcccet
ggaagggccce
ccaagactag
cattctttce
ctgctggggt
acacaagaag
tgtctctttt
taataaacat
aagacagaca
ctteectggag
aagtggagac

gaatggaaaa

tgcgttggee
tcccttcagg
gttgggagct
ttecggtttge
agcgcttgec
tcggaggtag
ctcaaagggg
ggccccaagyg
atgcttcaqgg
ccggaagcge
gctgceccagg
gtggaggtag
cagggggctyg
ag9tggcggy
ctéccattgg
cgtgtggttg
atcaaaggag
gatggggtgg
gggagaatga
caaacacacc

catctggage

tctetcectett

gggaacagtg

cagagacatce
tgggtctcag
gaatcgacac
tggaggctca
gagtgacgtg
tgggagagaa

agcaaaggta

aggaaacctc
ggcagtaagt
ggtggatatg
caaagtcecct
ctcctacecrt
atgcgggcgyg
gggatcagea
caggtccaga
gaggcagaag
aggccgtgea
agctgcaggyg
tgggcceggg
ttggetgtgt
gatggacggg
ctgcttgeca
agatccggga
gccagggeca
ctctgggect
gtccecectgece
tggtggggaa
tgtcececettyg
tctcecteca
ggggatgccc
atagcaggca
tttecteatce
ttagtctgtg
gaagagagag
aacaggtctt
aagactggtg

ttggaggtgg
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Ltcagcctcece
graccectca
acttgtattt
ggtggatgtg
tgatgtactc
ggccctggge
cctecttecte
tgccgaagaa
caaa;ccccc
cacctcggaa
ccteagtcag
agcggeeocegce
aggccaggag
tggggctgag
gtgtccaget
gagcagctgt
tgtccagetyg
gaggggacag
atccagctct
ggggattggg
ggctgagtga
gggttcagaa
ataccﬁgaag
tctgcatgct
tggaaaattg
ccattcctag
gacccttett
gtaggatgaa
tttgggtggg

gaactgagga

<223> Pri ngrr5édQ3s29 7

15260
19320
19380
19440
19500
19560
19620
19680
19740
15800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940

21000




WO 01/44283

tgtaaagaga
aagatgggcc
caggggttgt
gcaggatctc
gcagtcctct
gtgctggggy
gagaagcagc
ccgaagtggt
cocttttteet
ccaggetgga
gtgattecttt
agctaatttt
aactcctgac
tgagccacca
catacacatt
tacataaata
aattaaccat
ataatactac
taggaaagat
agaaactgcc
gctgaatatg
ttrgtttgtt
aatcatagct
ccgagtagct
agaggtgggg
acccaccttg
gttttcttte
taaaagctga

aatatcaagg

gsaagacatg
agtcatgaaa
gggttttygyg
cagggacaga
tgtggaatga
aagaggggat
aggaaccaca
tccaggaaga
ctttctctct
gtgcagtggc
tgectcagece
tgtattttta
ctcaggtgat
tgccggectt
ttattacctt
tctcecctget
ttcatactta
agtgaatatt
tttgagaagt
accccaccaa
attgatctct
tgtttgaggce
cactgcagec
gggagtacag
ttttgececgtg
gcctcccaaa
tgtacacaaa
aacttcectt

tggttatgece

tcatctagge
ggacttgaca
acaggggcag
cttagagcag
gcctteggtg
cagaagagca
agccttccac
gggtgtccag
ctttttttet
gtgatctcgg
tccggagtag
gtaaagacgy
ccgeeoogect
attgtcattt
ttttectcag
cacataatgg
tgaacactta
taggtatata
aaaatgagat
caatggatga
ttttaattte
agggtcttgce
ttgacctcct
gcacacatéa
ttgcccagge
gtgcggggat
tggtaatata
cagaaaatga

tctgeececa

tggcagagct
gecacagtga
atccaggagt
ggcttggtce
ctteccaggga
ggagaagaca
accctctttg
gcattgggtce
tttttccgag
cgecactgeat
ctgggactag
ggtttcacca
cagecctecca
ttttaagaac
aaaaaaaata
cagcttggtt
ggtttcttcc
aatccttecte
ttaaagaata
gagtgccctt
catttaactg
tctgttgece
gagctcaatc
cgatgectgg
tgatctcgaa
tacaggcgtg
gtcaatgggt
atatatgegc

atctcattta

tgcggggtag
gagacctygg
gttcagctygg
accagttgec
gggacagata

gaggatacca

ctgggggaca
tggattggag
accaagtctc
cctccaccte
aggtgcccge
tgctggecag
aaatgttggg
tgaaaggaaa
ttaacttccet
tatctcatgg
ctaattttaa
tatgtgtgtg
tgaatatttt
tattccacat
gtaggaaaaa
aggctggagt
gatcctcectg
cttattttta
ttecctggget
agccacagcet
ctttatgttt
cttcaéacaa

ggttaagcgt

Page 3B

14 JUN 2004

PCT/US00/33829
gaacgttggg 21060
cttcaccteg 21120
tggggcctta 21180
cccactccct 21240
taaaccccgg 21300
gtttcectaa 21360
ggcggagtge 21420
caggcagttt 21480
actctgttge 21540
ctgagttcaa 21600
ctccacacce 21660
gatggtcteg 21720
attacaggtg 21780
catgcttaca 21840
tccatgtcag 21900
tataaaccat 21960
aatattatac 22020
catgttttta 22080
ttattttgac 22140
ctttgccagt 22200
tggtatctac 22260
gcagtggcac 22320
ccteagecte 22380
tattttttgt 22440
caagcattect 22500
cccageectet 22560
tggaatctga 22620
atgttacata 22680
cgctg 22735




14 JUN 2004
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<210>» 52

<211> 27

<21Z2> DNA

<213> Artificial

<220>

<223> Primer

<400> 52

gggaattcgg gactcaacat gcgcetge 27
<210> 53

<211> 39

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 53

catagaggct gggectgegg cgcatggtca ctgtgaagg 39
<210> 54

<211> 3%

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 54

ccttcacagt gaccatgcgc cgcaggeoocca goctctatg 39
<210> 55

<211> 29

<212> DNB

<213> Artificial

<220>

<223> Primer

<400> 55

gggcggecge cctaggtgtt ccagaggca 29
<210> 56

<211> 39

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 56

ccttcacagt gaccatgcgc cgcaggeccca goctetatg 39
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

57

39

DNA
Artificial

Primer

57

catagaggct gggcectgogg cgcatggtca ctgtgaagg
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