; e3e 9v 62. 6" Tv] PCT/ US01/ 45336 NOVEL HUMAN NUCLEI C ACI D MOLECULES AND  _
POLYPEPTI DES ENCODI NG A NOVEL HUMAN | ON CHANNEL EXPRESSED | N SPI NAL CO?DQAD
AND BRAI Nwo d2443ti s application clains benefit to provisi arahusppkizeat i o
U.S. Serial No. 60I250,587, filed Decenber 1, 2000. 1. | NTRODUCTION The

present invention rel at I i Oy I fication of novel
human 15 nucleic acid n@pé}c@rm&¢@£§%#§@%%%§s encoded by
such nucl & c aci d nol ecuA®d) POL YREPTEDES ENCODINGAINOVERf , encodi ng novel
human i on channels. Mre Sﬁ?ci fi CSleeé t.he: nucl ei c a%:i d. nol ecul es of the

invention relate to a novelUMARNA H,AN@E#@XIWW DMt encodes pr ot ei ns

i 5b! DIRIING o ogy3ne” FRSATCS N RERPASATS ., 120 tﬁlﬁlU\ﬂlIHﬂllﬁﬂU\ﬁWL

TRP (transi-ent.. receptor potential) famlies of cation channel
proteins and pol ypeptides of the invention directed to this novel «kussan
t«cati on channel may be therapeutically valuable targets for drug delivery in
the treatnént of MhhigdppticaRasians Ibaﬁefitmcyﬁfddz@i@ﬁl epplitatiGOUiS) Seripla@s si um or
other ionic h rregst ;@g %Sfunction such as central nervous system (CNS)
di sorders, e.6§(2,5 é@g ¢ %bqé’ﬁ%ﬂ*ol ogi cal disorders such as Al zheinmer's
di sease or Parkinson's disease, or other disorders such as chronic pain,

anxi ety and depression, stroke, cardiac disorders, e.g., arrhythm a,
di abetes, hypercal cem a, hypocal cenuk, MMURODYHTHON i a, hypocal ciuria, or

ion disorders assaegy i | ! j P r Qi inal
(&) T aes i sor daneBretiohubl FHARS QO Rol o A i fRARK Rr bR
| NVENTI ON ‘Somuelsic astd mblecilas asrdrbteinsrind pelypeptidesencoded basuehaucieie heid

i nportant fu ' o] | L Li ls. ol on it bt e
mediumis r e%‘?llé‘?@?i’ %ﬂl&ge%%?tf\éé’ yangf{hﬁgegﬁ’se?w?ﬁég ;r}rggf%ﬁ}ﬁr% %?naér}\%ngéig'm%b g‘% are
vari ous tr anspenifieilly, thaducleic aclianoletides ofahe 3bentianretdts tocomprel heman gary

| arge and divers i f proteins whic | a n.inmportant,.role jn cell
onaost asi 5. (FBRAACIA e earBiey ST ep Spkr dies B 4ERerR5F fidnfel el

ot er - ol g AT OO e A et T Tere o
channel s are v %@H%%%Ft&é‘@@tf Feﬂ“l’fepoéeé@iéﬁgb‘ﬁ‘gﬁtgo FatBDWq%?%E@’Eﬂt?iES'

conpounds i n TthHagrétk@ebi®PslypdptideSSRHE inveniioBiedctaf toRhie el huiRkatigen
described as formng ion channels, including the vanilloid and TRP protein

fami|ies. Th&SenmstBRg bR inerpeatiepdlyvalnblariarestS dontiug dalivesy dbe Hra@irahtlel s of-
varying degr %%ﬁ;aﬁfdis%ﬁsleﬁ@ﬁdt Yﬂvbl/ve%aﬁixﬁh,té&dﬂirﬁ,fp%fa%ﬂhm &Qﬂhér@orﬁ@ﬂ&n@@s%ﬁﬁ )
unknown, nechani snms for channel gating. For exanple, the TRP famly of ion
channel s coms¥pigaetion, sichuas ceirg pervepheystem €N disordprische-adesepeiiivs ed t o

form st or e5opgn aﬁfﬁisﬂdéfg s(lg?gs{" )\lz‘ﬁgigz?\sl[?‘asl Hiseabe Parfciﬁgbrppﬁi]@%é,sort

operate to allow the influx of extracellular Ca2+ into cells when the
i ntracel | ul adissrdaresncias chiosicinsin eexigepindtdepressiony strokacardiapgligrdesle.g.85:

661-671). | i N i : f
ST E71). | AR T RSNl B SO R e By 0T (0T

addi ti on, andthdisonderstasiasiatddewitie dninopelbgikal disorders) gastrd-ntestipab@dhtradtscl osed

{Phillips et al., 1992 Neuwron,8: 63l-642; Gllo et al., 1996, PNAS USA 93:
141 46- 14151 dzsr?adeﬁr‘clgri'nrggalt?égﬁers%%eﬁ@%t ed that there may be a cooperative
interacti between TRP and TRPL proteins, perhaps these proteins
contributing channel subunits Ut ner annel (Gllo et

al ., supra). The capsaicin Pec vanilloid

receptor subtype ongQl bfthe hf@fal isic@hellodmhamiy & sxtRnblEhfrehefinéesh @ a
Ca2+- perneabl e non-sel ective ion channel %{;?t iis stfructurally related to
the TRP fami |a§e) Iying esllsc fpmvrehange cuthdbe ytemal mediun sgogulaggd by 8 vauey of

"816-824) . Thendaat, tdthosdoReftiAiwhictPdte YRGS RAGpAIE 4R8N QhandeR14on
nucl eotideg encodi ng a 838-am no aci d protein. drophilicity studies have
(i ndi cat ed ‘Yhahawrls cogmriae Ayewilaree end divermsdamily abpieieies which pleysandmportant
hydrophobi ¢ e in cell homeostasis, hormone and neurotransmitter release, motility, neuronal

action potential generation and propagation and other vital intra- and inter-cellular



25 stretch between transnmenbrane regions 5 and 6 which may represent the
ion perneation path. In addition, VR is disclosed as containing three
ankyrin repeatisfasai ns at the N-ternunal end of the protei PCTOsbRIBIA et
al ., supra at 820). It has been noted that VRl resenbles the trp and trill
proteins int I G t er nunal
ankyrin repea@gegél% |@H%%B%Qg%iﬁah%£&1ﬁg?ﬁ%ﬁr%ey%fdﬁﬁnﬁa(l#:j adj acent
to the sixfh mempsmmmtwnds)mhmr{ammmfnhseese alA, munipEr af atot@mhmb)sen

However, outs se. re f.h ] 1
little sequen‘i écﬂ%ﬁﬂ) S@W&ﬂ@k@ﬁ“\‘faﬁ lg‘ﬁg&f’ﬁg‘yﬂrﬁﬂ&eﬁﬁ? ‘22{ erj&gllnyn%"ﬁ ek

I\/ﬁr Fover st uThes phm?‘as hﬂfﬂ ah ehbmlﬂaifuk{&ioﬂda& dﬁﬁbn ahaihels@f @megrgtcﬁgmﬁaafr
chal nel as are, some of .t roteins and the expression of .this protein
Tt ost 1ot och e TRTNERT Y ARG ST R trses kO RS OB R
Figure 6 at 8§eﬁ1n N%@Exaxgple ghe IRP faRO0Of 1d3r&ﬁnnd}!%émppﬁé§d Lrévpl of petéind 7:

3655- 3660) . )
PCT/ US01/ 4%@3@%%%@1@6(@@&84&96% stara-operaied calgiuny(Ga’™ chpnnelsTRPEPM) has

been 5 disclo nbig gg%p?@%%tau@@%é {afhk Bf'e:}’t‘ﬁ O}%FéZE ifBeelGlndptngnt

Appl i cation ich disclose nuc e and am no acl d sequences
for human VlezQ@Cleﬂal stgesofaaleiym gred epleted (}Zthlmal\m@9(3a¢@b85<rﬁﬁh‘ﬁ7llh Eke art
as "hVR2" ent
Aol i eat on VETSOPSVabERE T hnndh e Rprsefbiiopte fork, REbY Rhor MR dnbB T

10 VANI LREP2 tssiep(hpnanabsupraveai6t ntia atdieineofnothiEh erowihy teRiRPtplike of tpl,

h 37 b |l
the same ad nimdan dielsetERlinta Ao Rt NP AT 3T dd PR BREs ™
Appl i cation V@S&%%G&Wé 1904916 hn@nmeesmmdggésmdﬁﬁataﬁéisa&ylbbada@e@ppé i cation

WO 00/ 22121, and GB tent n 2346882 A, which al so di.scl ose the
nucl eoti de antitIATHE: &‘V?Fni’gﬁgé‘lfﬁﬁkﬁgqtﬁms pS HIeSe PIOSTIRT CORGHBEIE of t he

vani | 1 oi d f angfatnelf subahitsaB f@ﬂi\@ﬁ!&ﬁh@m&%feazalcﬁeu{eﬁ@lnb@emIsg @g. For exanpl e,
a honol ogue of VRI, terned SIC, was clJoned fromthe rat kidney. This

protein was identi The gapsaicin teeeninte HS9 kW 9nV RAQr yAniliaul re%eate)subﬁypel it is
i nacti vat edgby,JdweR ﬁ@i‘zﬁe&ﬁéﬁtrﬁ@ aneeﬂar@&e@fed&g AR g&%ﬁquoﬁlsmewvé ke

ki dney and 20 liver. C was further described as Sharing the sane

t r ansnenbr anecmelrfbﬁfes sireyeraby redatod torthe/RRPigmily pf iionchiinhels featerina et al.,

el ectrophysio &5 ( tosy em
274 (No. 10): 199 338‘ﬁg‘§§g9@e§ﬁecen ?g%%ﬁ'rf;vgi ovxévcglryghﬁ 9P roading ﬂf‘coﬁgy be
a chinera of ¥YR14 andcatldﬁewm;odl@mﬁ&ﬂamo\ﬂmdsmbte}&peHy@thY siudies bavg

Ui cat ke W ot PigeatsT PR i ys SR b EniBblan PR ot ?%%ﬁ?@%b%%ﬁ&né’; ed in

the art thas, stdastpbdztwesn trastnendirarteongibog$ esd ﬁewhmﬂemayrmﬂnmst thé idnhe

vanilloidfaml tive rot in,the fam 0SSEess
Ui £ eant - opiealfR BEE" 1 Gt Yo Mk lbRe A ont e IR BRRRERS
ions (Suzuki edmains at &xHN—&n&inaB&ﬂﬁdf thé\pritdie (Caatinoet a.hgupse bt §P0Rt Rihas chat
has been identifi e reI tiv ow.se nce,honol o

with the vani f’?‘%’irﬁ’ ‘?‘g‘iﬁ‘ @ (ﬂéep ﬁ%ﬂif\?ghprgtgm,sllﬁ H%%Pﬁgan}Fﬁ‘Qén (<30%

protein \évas i metpredehye@ﬂ:ﬁmﬁglefm%mmhlahkyrhilfé @e}tsk @ngi inSanﬁﬁg a&au@thehee be f
expressea | (0D 4 Inte e ney an e acenta o
Che ¥ b t 20 rhoigofeR i sarbadicent ebt I AE FASSBRIDIG doRBIAC AR P | an | y
of receptors Lprpeesiesed. mmbegb@@heef&e& zegldn@@fﬁaﬂordg9 RERIEAIRIBS
mul tiple NHS-ternunal ankyrin 35 repeats. In addition, am no acid sequence

honol ogi es beY%éﬁtlEM@eﬂoﬂmﬂmﬁweﬁRﬂﬁbﬁ@é@’G‘B?‘%fﬁ‘éﬁltﬁ%r’w&l@ YOSV t hi n
d adj t 1+ ted
Fegi on for t heden B Aol A S enced O Gl b P RO D' 71
PCT/ US01/ 4533theNERR pldt@&eand.]the Bx bSSImxérﬁus @?meml‘xbresnrwed 37 S0gBIBYons
oot ot o635, FER@RLR! Sy ' nd%?g%@é b St 3 MerRl % U BooB Blog aGkENCe
onol ogi es, ere 'S
Acad Sci. USA 97: 3655 3660)




sequence honol ogy between these proteins outside of the sixth transnenbrane
segnent, "suggesting a distant evolutionary rel ationship anong these
channel s. "wOldoanderop et al., supra at 8377). Mbre recent!| pcTiiSer/m3smn
honol ogue of ECaC, hECaC, has been identified 10 and di scl osed as having a

<30% sequence, homolggitn Wit N AIEbwAR tnhARN SR B BTRIRI DAY Y

expressed in kidne snal nt esti ne pancreas (see Y
2000, Genofri c@scﬂﬂsedd,ﬁ P&l) PatMﬁtAmhontime@@QBYﬁérwﬂdﬂT BatonteApplicaaed Whas

been identifi m.k a udenum otel t " | | ¥ohelated to
the ECaC, Vm@(ﬁa%s’ﬁ Tﬂb‘cﬁ‘ S99% “é‘ﬁlgﬂ%r‘ﬂ\ée] Pt oeif Seq‘é%e#% Koo VRIS at ed
by capsai ci n well ashmithansabype, mﬁmhafRD(EJsoaﬁlomuh(ﬂhdJﬁ't exfid®Ed with VR 1 and
the TRP recept ) ,us‘ tin S not a subtype
of the VRL or %Hr%ﬁﬁg m‘;ﬂ e uig‘ﬁ)%xg’lﬁﬁ Cg&lrj; AL o) . Chem
274 {No. 32): Aggiicafior Wa6)o/37ve5 ﬂlslei’ﬁ@srﬁdc}é‘otlée hnmmhmtaelcw‘e eticks forer med
€aT2, has been |dent|f| ed in the rat (Peng et al. V Etenber 2000, J. Biol.

20 Chem 2¥& VAYLREB1ap ﬁelygmhwmamvhﬂiepf s REBZ PEpieinSEquefs | e

t he proteins I i es
(Compare zhy SFIgfi RECEAAMRANAY 4,0 5987761 otk iEhe 8ntd ﬁ@ﬁ‘%‘“@?& 5b

at 819, and I—fd;léddsﬁdop P&IT @ppllcatlgqrgwol@/&?ﬁ%?,ﬂ@? alsp gyl Aeplmanhe s displ ay
tt
varying pat ! esgagsh LhEMGEIRNGRE AR osSLRCAT SRS AIARERIO BpRI SRS oS

and functions NON- se
acknow edged GB palemt applidation 2346382 Armmmﬂlasdnsmmthd nstlestideyandendtedcilr om

an evol utigpary stan i are a diverse group of proteins with

signifi can??ys‘%??ch? gﬁﬁl% di stinct properties and functions {Suzuki et
al ., supra at 533Sadtieenslenepbat ofithe vaniploal fatn11§3)'f3atlc&tmhaﬁ‘ﬂélehi%6alﬂib®h.,
supra at 822) evi ew vari o nber | ex
famly of pro{dgpﬂﬁéedasﬁég SRaPp ngbgmgltoggqt OW Bgéﬁnneff%ﬁg {ﬂn8§ om 14 rat

159-166. 3. SNMARYTHE prdtEin PAVENERLERY I@@stﬁb’t&sﬁﬁ&um g@hmﬁm (ﬁtatl%s 1tc1@ the
isolation and identifi catl on of novel 3S nucleic aci nol, ecu

proteins and PHeryHREsskBYBmemErARS dEeichyand @8 Reing expssed aainlyin ﬁ@dq@zey agd
degener at e ygafi{@nisic Rm rf&@ﬁer dE&‘?ﬁ)e@ﬁsr §Haﬁh£ a{eesama ttASmEALARE b p

%r function
of novel human 1on channel More specifically, the nuclerc acrd nol ecul es

of the 4 \A@legmr«mzsl\@ltlv@‘mlsnbﬂwssgéfqrwélwtr@pmé@ogml@quséswamkwe|
human gene, %arf?é}ch hyR g’ Bl&ﬁ@ﬂen?%ﬁfé ? flf)%ﬁd]éﬁ%%ake&% %SRE%%

V?l
involved in t ormation or function o novel n cati chann The

novel hVRI d pmdw@tertbato?ﬂctrhéy b elrinieorofdV B phed/a sewly-idenfifead €R ebivbogy and
stivctural hoprieegy n s but
represent distinct h(u chS-a[ln%ErgFrﬂpet\ﬁ?ébuogérdﬁ?agN l‘niélr %l?gidlgéi%{}? ?3731&
patterns, @&5gandLicdtkadV eotpul e%@ﬂ(bﬁ?cll Th3: IRFRI3G). pMuredves ioliastbeen nored it thon ar e
hi ghly expres in,_spinal 10 .coed,and ain tissue on one
erod) ment of ¢ et eSBle ctP SRETARER R BB ERA S AR R R, *hci o
sequence of i teSpaibaivé padeiax pithasthe fanfm)gt maylposesii soiificemel diffEerse BIYA ihas been
or s whi ch di r in the

| at ed t
;Egeﬁc: (Ih{]/R %‘@nf %a?ceo‘?r WE%Q@ te HVF?“J? 1@’%%“6‘%“5* @hW%é% ti de segnent
?th theﬁ?/‘RI end 15 oAﬁbmer calodGhhghel immel@ &ﬁ@ﬁﬁbd@ﬁ@ddtﬁhﬁtad @@gﬂaﬁa@@ﬁeﬁhﬁﬁly Od
ese SNOoOwW _ a (0] ni (0]
r ecept or s RV Bt om0 idhe B B g ity i e [ Bee SHCTRE | e

hucleic acid Mnﬁaw wﬁlsgﬁbt@ﬁx W& iHRRAIY 8loRbd {18 raBbi@kﬂhQ%' 8disdad Yourfl tode, the
hV R1 d. | and hV nucl ei c. acid nol ecul es, i ncluding reconbi nant

DNA nol ecul esCXrsessebin e '@é@n@al weajbintestine thedcidngy andithe plaesbef the&ahbiti al | y
natural Iy occupiiniGeidbisiilicosel A8 tesERERALHBME! adMRE tAmily of receptors in

' predicted topological organization and the presence of multiple NHo-terminal ankyrin
35 repeats. In addition, amino acid sequence homologies between ECaC, VR1 and the
TRP-related proteins were noted within and adjacent to the sixth transmembrane

segment, including the predicted region for the ion permeation path (Hoenderop et al.,



and hVRI d. 2 gene products, and anti bodi es directed agai nst such gene
products or conserved variants or fragnments thereof. In particular, the
conposi ti swwomis2tohe present invention include nucleic aci dramtisaubss (al so
referred to herein as "hVRId nucleic acid nolecules or nucleic 25 acids")

that conpris |y Opd : h C L de: f the
uman VR d. 0GR R, 1 s el T RO |
respect i vel y thahslespikd these slucwmiral and agquentsh@naogiessuharg ss adteslyeflpw( b)

nucl eoti de sequenc t hat code.the hVR 1 d...| or hVR 1 d.2 gene product
Ao acid ssalERteReddy FRERE R pris ki o toe S bptelnEnt: P\ o)

nucl eoti de seggiraitesugiitingndieer Sebip@sdarPrsatidhship @mdyR tHesd chdnnels.”hVR 1 d. 2
.gene products_coryesponding to functional domains and I ndividual exons; (d)

nucl eoti de s&HOTHEEY ¢3hptuPE: #53' Ak novel hVRId. 1 or hVR d. 2 nucl eic acid

sequences di scl 0seg,R9ERhfly, BE hidahl heHiSIokBEHERCC IHIRtaENa BeenTHER ey Of the
scorrespondi ng gene product in which all or a part of one agr nore of the

domai ns i sl0d@nédisglosed ag hayingp <30% seaveneschorarlogeyith othes Gehaghasprlperd #susi on

35 proteins i S : 4 : , one or
more of its gg{réglﬂrl\%w g %@%e?éfﬁg@lﬁ%{, gfrng é‘étg%@e’pl%@%é‘g‘??%g?é wﬂr‘lue(t: got i de
sequences wi 2A00, GénonhsARH 48-3). hVRI d. 2 gene, as wel| as chronpbsone
sequences flankin h @ ) 2 0 .4 at can be
utilized as part %ea?ﬁ%%?}g@%og%n%’fmﬁ%e%r éﬁéﬁ,&hals 5%4@?8#1?%$§$ﬁepdi agnosi s
or 5 treat meduoddnui wdiiciopoeis B ;strattraliy)related|te tia BEaG,SGR & ane TR

hybridi ze to the abqgyedescrihed sequences under highly_ or derat.el
stringent Cof8Fe 3.¥°“ﬁ1v§" 15 potitmydatgd BY ﬁ%PSFWg‘Pﬁ‘fV%UW 3 gg?letﬁﬁ\, are
not Iim'Tth ed towoalN @dpéctg@mmimm eI ERRIe28ptofs, iebpedgivaydthll? @agr%laétﬁigdl. 2
genes. e pres i.nvention a es gene products. of the pucleic
acid 10 nol edt |1i1%{1%t&%1§3@89§&!e§?§?g% ilﬂ%g@ﬁ'&?rgr(sﬁkﬂ?}&épf‘}‘%‘b‘él Tht are
encoded by t hepapavigmslizg!(mpesh)h¥iy3b-zh7asy:| Riofe ReéMlyTR hemaldse o£CAT1, t he
hVR 1 d.1 and hVR 1 d.2 nuclei ¢ acid nol ecul es, and are expressed in

I
recombi nant Hygieddadi2ehas been idengfied by the gatdRergstpbndeptembe » hBitlei ns of
t he i nventq leREbh h it encoded by the am no acid sequences of
hVR 1 d. l2(2?&1@&%&?%@£)2%a1?6?e8&9£?ed in FIG . 2A (SEQ ID 15 NO:2) and 2B
(SEQ I D NO: 4), redpealyi itehguld be npigd ¢hatowhile the gepieina deseribed alepveriaze ghear

derivatives r I I t nmeans or
by chem cal tssgﬁ%tﬁ%g P%J@E%%sh%k\ﬁ% eﬁc@i“ﬂg&%ﬁ%%iﬁ’?%r“g%@n ;F?s%; gﬁ%lr%g% g’goni sts of
the hVR 1 d detemazndl.cupgefig. fb atBiS, sndl Hoehdesarletrudr Eign 1Brag 83T otheycl uded

in the present_lihQv i h a NieS: ni nnp Incl ude,
for exanpl e, nse}'réa C?C%Pfeég{ﬁygégy l?%é%‘%%rmqu%% (%s@( ,%ICE% n’aeil‘%cl%%)%ilsé%lg F‘Lfﬂect ed
agai nst tHS Ipviidedtids and fhivi®lods 2.y eferiine vansnpelepiep sudbshasfit ishe i nventi on.

Ant agoni sts and agoni st.s of e jnvention al i ncl ude cl eoti de
Sequences, s e agede S ukcet BRORROGRIFolde FRUBG IR T
enhance expresston ol Lherdcel sead hoB e ss nualorc. an g ol aotl ea. The
present i nveﬂagﬁtmamﬂg?ﬁ%m_ﬁg?@é_}/@% ?f@lvm%&%ﬁshgggﬁﬁﬁ? ehabr essi on
vector s, thatp@anBar7 ahb€attiinhet &.,36hd alBbBC Woes réfiew bg tHeNieivhis MBmBBR can
be used to express those nucleic acid nolecules in_host organisns, The

present i mferdihcomplex fantly akprofeinge sse Hatangclesidiln de0® JrensdS NsyEesch 28nd/ or
express the nugligkc acid 30 nol ecul es of the invention. Further, host
organi sns that have been transformed with these nucleic acid nol ecules are
al so enconpassed in the present invention, e.g., transgenic ani mals,

particularly transgenic non- hlgnarmq%l%hy QFW{E)QVEWI@NI y transgenic
non- human mammal s. The present i _ et hods and
‘conposi tions for tTe B&edt ayagvngelafes o therisdatisesd identiflcatiomotravebn, e. g.,
Ca2+, sodi r.0o [ hannel . .dysfunet i r| 1.Qny
_honeost asi 3?7’@85"’% cr?]oz&)gget@u%% $H¢Prr%tet“g%a1{d(#1 Ogﬁqglo)gﬁi‘%oern 8@‘%‘38 ) b%{as.ugf‘ Tﬂ&%}%ﬁ %ﬁigf ative
neur ol ogi cal mblemdeser degeherate variahe ittreeedfsthar pddcijsatn siotHedfofination or function

of novel human ion channels. More specifically, the nucleic acid molecules of the



WO U2/ 44210 PCT/ USO1/ 45336 di sease, or other disorders such as chronic
pai n, anxiety and depression, cardiac 5 disorders, e.g., arrhythma, or

ot her di sgpdensisuch as di abetes, hypercal cenua, hypercal ect/ijsei4986 i on
di sorders associated wi th inmmunol ogi cal disorders, G tract di sorders or

renal or |1 ElIceR o UER {RNIPASRAOHRL! &fincd AVRIATRLE e ESHOLAR

expressi on o €ne in a or de AP MUt &t i on
in the gefe mnpdljpteptg@amnmloédmthafmﬂjauon nr:fumdnmgofaa hm@humamszpﬂmt ed of

exhibiting i n a The n c.,acid nmpl ecul es of the
i nventi on ca q@@“ﬁ‘é@dﬂégdéﬁ ffh‘!?s%ﬁ“&e ‘%‘%Rl%??nb"r%eﬂ@% $r as priners
for diagnost h&mﬂggy amaétmu&altmmdl@gy fofiie m@ ahd ragiIdR] fiHiBtdfeRsen ahfdls C
,variations, or requl atory defects, gch as defects in the expression of the

gene. Such db%gmgw&dwtaﬁma%wn@ profang WHl disyingl; Y HBEEON PACTISdREP s Wi t h
di sorders asgQgé éiﬁgssmnt hri mud 1%'6 ledfs STV thveish %iwf&glésé@in' sgl ho

.variation, or regulatory defect uch diagnostic PCR anal yses can
used to |él@n¢qlﬂ$lndh@iln/il$fué$s susceptl ble to ion channel d| sorders. Met hods

and_conposi ti ons, hﬁ{ 'té‘gné’&flﬁ&ﬁﬁl%}!{ Hém%%ﬁ‘il? oo 9 Srunt rh‘fg’@%&lﬁﬁgh”e”t

of ion channel dIS er are also 1nc I'n thé invention
and corrp05| t aroitbe anmccmmqsenﬁe ofoud mlleawd‘@(prmed protdin gfdisoleed, ToisgDNA

respeci ive JuROSHH bilitsd BREPURLERRAVERE) HabVBae 3 Rhihaulbib e o

modul ating t iisemoenhWRAAN opprebérze iVRRUd.gpofa shugd micldctide sement bythe ' dride

hVRI d gene_product fo e treatnent.of a dis rder t ha ted b
def ect °f ni3oens pipleetlse e csEfrRD s SRS Rine 0 dse bY BIAFROARTRYG, Tor
the identifigatds@nevef oﬂfbn@&ﬁ@oﬂéﬁﬂéhﬁlﬂaﬁ viﬁiﬂbﬁh&é&pﬁdi@arﬁﬂ?bﬁﬁﬁldﬂﬂn&is t he
nucl ei ¢ aci ds and/or the act|V|t of the pol ypeptldes of the invention,

e.g., assays that IReENPRSIEAAYIO] ea'mi’/ iseluge prclgicagidanoleetles @lsogr  assays

that neasur etehﬁa@h&eﬁfash}(ﬁhélcqcm@’t)l algt Yhe ¥R d.28nd RERAAI mfclel@aaa he gene
products to allow Ca2+ influx into cells. For exanple, cellular and

non- cel | ul ar mglesales, lacplédlmaémntmmnt@&mn@w&s ¢lengeangeat degpnarai§pounds
that int eﬁgcxf%mn{snhng%f g%@ Qg?%gﬁlrzﬂﬂ%%rrﬂl NfariRh c’tﬂ&ttmgﬁ%eﬂnovemgll@tle the

activity o e gene an e ge e pro uct ased
assays of t hand VR .2 genapiodiicts andlangbodiesl dirdciedagainglsuch geneupdertced | s or

cell lines t{;@%?r%@(r%%ﬁxtégﬁfm?%{@t%ggﬂft' I n one enbodi nent, such nethods
i o a cell

conprise contacting a co 35 that expresses a hVR d gene,
measuring the | evl panﬁc@amﬁleempmmnmf tgepeesg[todwntloexrmlwiDﬂ1mkc;c axd gene
hVRI d gene

bxpr ossi on.  Hairbuls? P ERIBRA L Brlyes VR R mlefhic M ior pOe St e °7

:/\E ?2/ ?4'[2?15 Rﬁﬂ'sf ?Jﬁﬂié@kﬁﬁsﬁ: thy fallvavingbdquemcesh@) ?ia?ﬁmreeudﬂ sdqhgwepn?mandf such
at i e |eve i.ne resen . : ound differs from

that obt ai neh b?gtlg ﬁé‘el\}klélr‘lﬁg’iﬁgﬁ'ﬁ‘aaq %%S[C?%Cd?fﬁé‘tc@&t Eé aé‘gr} essi on of

L he th 1t df %g&tulﬁal@l msrw%-lgles awtﬁ_tlvaﬁarg% ad H&h&tuMgi meﬁa‘oft(:aﬁnmmd ider oduct has
een identifie n _an alternati such, net hods co ri se

admi ni steri n@eqéle‘&?ﬁﬂ@uﬁ‘bcofiﬁ dé?a}h%éfd ipﬁgﬁkgﬁ{} geng prodyct 3ming Acid: SeIUEACHRl ¢ hat

expresses a B técpthIGSS JRNAJI 2B, fesprdiRBly; W‘ﬁh@lebﬁ@é&aﬁ&%es ffed®BasUr i ng

the |l evel of hV ene expre55|on ene product expression, or gene

product aéPi er'l?ns e hYRJdrlerr BV id- B%nedaﬁ%mwrfeép@wg MPCtWahVRI d gene

expression, geAKnPhAAHElvieR LS Qg nu@l%o@&’é‘&qﬁé&@%&mﬁx%hg’ {Heholv® @ host
that i s not exggsed to the conpoun such that 1f the | evel obtained when

the host is BYBddddrihy Rl munigioarid sequeneesslislener hinsein, obpeitioasithereelh tha t he
host i t
egps)relszi gﬁ o?xﬁ%ﬁéw Qﬁegg%g&gggﬁo?ﬁ?%gﬁmynt ﬁ%gﬂg&hoa?@éa}(%ﬁl ty o?’ hVRI d

*gene product soreesf thednmaihent ddleted or dltezed; ¢e)poutedtide d@]raemes dloht byCCtdh dgsion

nmet hods i ggl ud can b ut| cal
conposi ti g%sp’i gel’?s %ﬂ@@ E’F %‘F%&ﬁ@t Sth\m@%/ ?’Ben%r%%ﬁ& o Ol%(%r?? t’:]'h
"di sorders sudémaias,GMEddo adiedesisgos. [@lypegdeds 1H maticvedayuaioes mthin the
hVR1d.1 or hVR1d.2 gene, as well as chromosome sequences flanking those genes,




-

L}

di seases such as Al zheiner's or Parkinson's disease, or other disorders
such as chronic pain, anxiety and depression, cardiac disorders, e.g.,
ar r hyt hmpwag o942t her di sorders such as di abetes, hyper cal menusui/45336
hypercal ciuria, or ion disorders associated w th i munol ogi cal disorders,

G tract di spades Ee BfilizANAIpafiof HAREhIISHREE predent TRRnAES B Mhe diAMRRES BN al so
relates to an isol ated nucI eic acid conpri si ng a nucleic acid seéquence that

encodes & pdlepiegnt PEbuman fisepsenddg) merlendidg S%@ueqsébatélwbw@ topthe @BRO- | D

NO: 2) or FlI ) id of
sai d sequen%séﬁeggﬁgeh&&@gé llnﬁ@gn%?[g)rﬁl%&lw% génélgggynuﬁ%aug%egﬁ nucl ei c
aci d conpri sicwlg ofiti@Gnvantioe inclads, ﬁuMqueﬂmtahmadDHAodndl‘gebpmm R2NAg under
stringent conltlon | ei if nolecule of FIGIA (SEQ 1D NO 1) or
FI G 1B ( SEQTD® th?]ﬁg‘g'l'@g 5’1@% "8 pol ypepti de having an activity of

a naturally- occu|TBermedemndemfdntaesdmmaﬂnpas@eegsﬁetpmdwarttﬂtm"m&ﬂa@acn&I ates to
an isol ated nuic dp? conprisin nucl ei ¢c. acid se uencg of FIG 1A

(SEQ 1D YEe- i RO aB o palypeRtidss that 15 eaepded By thed nucl ei ¢
3; ; 2452 (r)rpr I Sabaqe-aﬁaaogeaq{mm Aedislc asidursle@il e b, the IR (BEGhd PVNGd3) . 8 WO
PCT/ US01/ 45386leinasipmelesnles, andare sxresaed b reeqmabipanthgstystems) it aprefaradei ¢

acid of Fl Gdyfhfapfldeant We;;r))teﬁfs Jrie iﬁ@er(ti%ﬁ%él%lmgﬁlotem%@édédtﬂ}efhé‘UC| eic

acid is genomc or cDNA esent I nvention tes to an’i sol ated

nucl ei ¢ aci dufio Eidsaquan¢@RONYR ING and ¥R K. Bag éepigedin B 23) (SERhIh i s
RNA. Th I f FIG
n (se0 1 5 REDE) b HERSEOIOGR! et rtluc A Sobi e Bl de ) T

present i nvdenivm'wealtlssmeofeTh&seyratananan lmlbmdmntdrbgrcrbcmmmamit gneaheorEhn t o any
nucleic acid C|bdher n, t.hat encodes an hVR 1 d protein or

pol ypepti de Ihgm?a;] ?%Sl?lgwéuﬂg]% Eﬁc aci d sequence that encodes a
het er ol ogous pr otMtag@ﬂstpam agrlmstsTdstth@hVRedtgeﬁles\aﬁﬂ}tor geneproduatediatlesedt 0 a

nucl ei ¢ aci risin aci d sequenge en odi n a .del efi on

it ant of i R i) e Bfe Rreli SnER R 1 SopREoB S pgnigis gl

conpl enmento dhcltifle forkdagiple, 8l nSReHHERC RSeedholealed) and Bitibolls dirmedt i on
further rel ates %@an i sol at.ed nucl ei ¢ aci d nolegéﬁe of SEQ | D NO:1, and/or

3, wherein tagaingijar 8YR1dd Fdniibibertobpt #daolpeglidssatdhe WHE‘F{%‘U de

del etions fromheinidi€ind HRnferd GiAL Mvent®n J1RLinbhbie hAk1BsRde sE nbébVQﬁEH e@”
further relates to an isol ated pol ypeptide nol ecul e of SE

and/ or 4, whafiginse apkribeAyisapelicandes an eﬁa?eorde&mtpweq%ﬁemac&meafm no aci d
del eti ons IR AIcd Bat bAPLC AT OF crbfif-cbbRIMILAUP the HC1dSBY RORIAN
further relates to a nucleic acid conprising a nucleic acid sequence
encodi ng A )nuaklmmmuleﬁt ant of hVRId.l; (b) an addition nutant of
hVRI d. 2; or (c) t e a) or (b).
25 The invention rﬁ?ger rg%“toggﬁ{tg&gengucb%?%gg?l %l&&r%l %Ffrellhmg nucl ei ¢
aci d sequencxpmssion vegfosathabcantdis thetnwcleahaaid meteculss Oﬁﬂfﬁ mvem,tlon and ¢dy) bea
substitutio . . cid
sequences. ot s i Eafcifie sl GkeBF RPN BB b ° P BB BB ol
vect or corrpralsm e tahostells engintendd tbiventainemerr expmemﬂhemucleﬁ(hciﬂ’le i nvention

R o o R A e R N

sequence cornheseniuogid dcadmoldcples areadlscadndompayisd i the padseitdgedndiboreys.,
informati on that controls ex re sion of, the nucleic Cld in.anh st cell.

The i nvent | SHOPERHYGHLMALS) HAPSERF SESTHRIZ ARIA'S, BHBRISHAEY a nucl ei

acid 35 of ttmsggnﬁsﬁn{.hmﬁmeﬂgammpperatl vely associated wth a regul atory

nucl eoti de sequence
The present invention also relates to methods and compositions for the

35 diagnosis of human disease involving cation, €.g., Ca?*, sodium or potassium channel,
dysfunction or lack of other ionic homeostasis including but not limited to CNS

disorders, e.g., degenerativé neurological diseases such as Alzheimer’s or Parkinson’s



containing transcriptional and translational regulatory information that
controls expression of the nucleic acid in a host cell. 9 WO 02/ 44210
PCT/ USO1Mmib886nThe i nvention further relates to a deliverpcrosplesse
conprising an expression 5 vector described herein and a targeting neans.

The inventi Qischttl, bP6ther GkGiES shith & ALHAL baidl hokifhahd agiredidhosdrdie! |
containing a nucleic acid of the present invention The invention further

relates td ahisqydeisie eAtythanig ofetheadlisrsdaers sugh asclinphetasinmgrealcatiéd. ei ¢ aci d
described DanBbRa@RHAL K8 ik ARIOMALRE Wit TnfulBIHAL Ak BHC L Bt e 10
al and translati ora

sequence contal ning tfanscription : regulatory
i nf or mat i on distaders ontenal @ lbxpdissase ofudf methodnoahpiise, fieicdamplgumazmring a host

.cell. The i i | at i call. ' : |
Cont ai i ng &-norian ot eV ErBhERenSo R ARl Rty FRRLORRLR S b, 2

«

r egu: at ory _rin;rlheegﬁntbdﬁ d?qnmmh | gl, aehidagha hgrnhm,asnsgebieﬂto}fexﬂﬁbitagdoﬁ q:lmablag i onal
regul atory, i rmat i at .15 . controls r.essi on o nuc) ei ¢ aci
sequence ?/(h %’Sﬁ'ﬂgtt‘on(:e en ?‘Féc @qﬁég}pﬁch spgﬁqugyer}tlgpé:@% S?gegsﬁf{e‘fshod of

maki ng an h\dghoptad Nyteidliation pRImRE bbadtirhéle feit E@thodfic PER aallytivtd R@nafyhoSt
cell in an ai{prﬁgg ate culture nmediumto produce &er} hVRI d pol ypeg.tl e; and
(b) isol ati iR ibesnompaiipnsy glahicivauationseor IRgWROrbEFIFls SHel ay difeatelt g o

met hod of makiRGsiBA o Rl nd Ob YdheRhd Hd8HZPCRUMRIYS S dafl bk hiSeBlotifn@be (a}
culturing a genetical [y ‘engi neered” host cell containing a nucleic acid

descri bed henrdividuglserith diverdgrsagsnsintest with aipariicular 8Y1dtzeng mytatioacallclie
Seduence. £V amalb r Wity difech nﬂch%?gnio%@@?bﬁtahgl?%s caff Gib Bk Akl to

information t Xpression o e nuclerc acid sequence in a host
cell in an agemdpindviduas buseemiblei iomchanngl didordersan hVR 1 d pol ypepti de;

and (b) isolating,he hVR 1 d pal ypept, de. The it nvention. further relates
to a nethod of nagl}élleﬂzadsa%n W#gb%g’dgéy glgg,p % eﬁcgli“hc#ﬁ%ﬁf?w&ofgb}oﬁ@feypepti de
is hVR 1 d ltréhimentYRnlclonlel disoaddrsimetalsoriatihgedsiguhe mivertiond uick atdtivels

t hereof. The i,nventi.an further. rel at to t ho nt i reparation
which i's speitpamprgtpeeenoid Ao diabts Bo Rl Rk GR MR ER e, ' 30
The invenzo ClWRLtli.M‘gEhe Eﬁ%rass]gm zﬁﬁl/e& thelehelcbfobtivikofitge ﬁeﬁpécﬁﬁs geind proamfttmalh
conprising a nucleic,acid, o .present invention.. The inventi,on rther
ol htes to CrGRbERRIHS aich TahelsBRHHe son A Elre BRSHIARYE e prestion LI of
the present AVIRNENEdrRAnd/bhehe d&ﬁ@ﬂ%bpﬂheﬁmﬁv‘ﬁﬂﬂleg‘ené Stiuestol theareatisit anhi al |y
pure pol ypept.i de encoded by 35 e nucl eic acid sequence provided in the

) . t
deposit ed cl&psderthe is Wé’@}/fiddﬁ"'f‘@ﬁf?%é‘i‘ sqrag gfhesgens- a substantially pure

human hVR 1 d pol 4penhdif6sais ARPIAL §Gedding nEfBod for (REReAdidNbn 61 OF 2B (SEQ
ID NO 4). 10 WD 02/ 44210

PCT/ Us01/ 35 33enppieds tpemedeateths expsession| ddthesnuceia acidhandior thangtivifyf she
pol ypepti de YN, 5Bl dFlthe invention, e.g., assays that measure hVR1d mRNA and/or gene

product levels, or assays that measure levels of hVR1d activity, such as the ability of

the gene products to allow Ca”* influx into cells.
For example, cellular and non-cellular assays are known that can be used to
30 identify compounds that interact with the hVR1d gene and/or gene product, e.g.,
modulate the activity of the gene and/or bind to the gene product. Such cell-based
assays of the invention utilize cells, cell lines, or engineered cells or cell lines that
express the gene product.
In one embodiment, such methods comprise contacting a compound to a cell
35 that expresses a hVR1d gene, measuring the level of gene expression, gene product
expression, or gene product activity, and comparing this level to the level of the

hVR1d gene expression, gene product expression, or gene product activity produced



5 Least 90% identical to the polypeptide as set forth in FIGS. 2A (SEQ ID
NO 2) or 2B (SEQ 117 NO 4). The invention further relates to a fusion
prot ei n q@yissiong a pol ypeptide of the present inventiore@Emusa/-4sssond
het er ol ogous pol ypeptide. The invention further relates to a pharnaceutical
br ehar at § O b PP Aol ISHARSHEOGR! LknRhASEHL Y AOMUALI B (N
pol ypepti de resent 1 nvention an harmaceuti cally accept abl e
carrier. ST h@rersnn@mf tbﬂcctmpqumdrdlffetﬁtoasthabolammeétn itd abspuge, deompounighaind/ or
quantitatin n sanpl e,
conprising t e t'lésdtggégg rg%lll rg%%tﬁ%hvm@ggng%d/& &’? tgﬁggo(%rga?g{“ b gf t he
pr esent mvgnhepmﬂuartﬂwﬁe&xadbmufmdﬁ and/or gquantitating the Iabel as an
i ndi cation of th pre ence or abcﬁence and/ OL? nount . of wild t% pe or

S

mut ant hVR d nucl ERBEIVergROqNER]y FYEH TRYt eqon}p&sg@g@lqtgeténgt t kit for

detecting a@dﬂ@bumm hdsebigagisth, igl,& thnegendd arftbPihht dXestesth WPRYPept i de in
a sanple, conprising the steps of contactln the sanple with an anti body of

the preselft tiansasae obA muta é‘tléidfa%er@nwdome@@nagtmlfwea@f AYRdd gene

ol ypepti de- i f r nce
B ot anpur e B e o g P o P D R e o
further rel #pawared tathﬁehet'@@fhwildcg@n@ PXBIESSiPIG BRHSAUAdECt EXRIESSIIH QO ¢t h VR 1

d t t
expr esses a TOReh ieiay th hofARhAE b pB 1B EATHUAT, S I e I EH
expressi on iabtaitesl Wherctht hostanexosyd wathp aompoundndiffers\feim diat abtamdd ivhefib) wi t h

the hVR d sion uch
that if twgeeﬁ %?S" ctst Ploesggtt)%&'(: g’c?"P?érs ﬁ?p%ﬁﬂ%ﬁnaf hogpgfe%%&%?%ﬁlgﬁabsence
of the corrpmfmhthRd:@gammd/drlnhﬁsym%uis@t aivilyRIfd Vattd geint producisdanbedn ed.
The inventi %3 her relates to a method fox identifying conpounds that 30
modul at e hvAd§EY ct|V|ty conprising: (a) contacting a test conpound to a

cel| that contai ”Hleacomﬂﬁhddﬂﬂéﬂtﬂ‘%@ﬁbydﬂese(rbéth@@ﬁﬁb!ﬁd@ﬂlefd@@uﬂt@&ﬁh}])dilfndbVR' d
pol ypepti de tgr activity in the cell; and (c) conparing.the L obt ai ned

in (b) with 'fp&ap8Gape HWW%FGBB‘F%}}S%‘BPP%O 10 ZR4UCG OF FlimgHss the &Y PHoMse
absence 0f0 td¥gorr HHRAINs0rdtS BudnRICNS disbRictS¥ S, debdridiRe vefiroldpicalli ffers
fromthat obtained in the absence of the corrpound a 35 conpound t hat

nodul at es h\Ageaseacuehy g lehémiﬁﬁérﬁflﬂaﬂ%ﬁonmsqaﬁ%é’hf’ﬂ@hdlﬁ%ﬂ@?ﬁéﬂch é?r ates to a
met hod for igenhd Mh% Bfteds VAl oAb iRbRICHOR cCliAROmL Sl
di sorders, conpri contactlng a test 44210
PCT/ US01/ 45313@1@@5% dmbretcSahmrqalma; thyestpale@ge,soraom dispeders aéw@at@d t he
present invepd r r ound nodul at es
hVRI d acti vi tt3t/ﬂ R%moglg%ltcﬁ%ogg%{gr(ﬂttgér&rglgwb%g;ﬁtrgﬁﬂ%r ki %tddge%%}r) i dentifying
conpounds2i hat r €bhe present isventiranaled refatésdb ad istilaied tedleic eoidmomprinipg a( a)

cont acti 19, Skt wIPTRAKAL Ml choBaBU i Rptal e HESBIEIAMCABUR 07
acid of the IﬂGe’s’Ar(SEQMNO Yror FIG IBESEQUBMN O, drihe bmmplemientafshe 0 a net hod
for identifyin n$> ’[; that %gul ate ion channel -rel ated di sorders,
conpri si ng: n(ug% CHHt e E,quechgs[ compound with a cell or cell lysate
containing ar epOTtteqne@aﬂﬁhvemﬁrredlwrbllateﬁs&ﬁdsoaitealnwlmb adidiodRipsisingaul at ory

el ement ; d ecti n res f. the, reporter ne product.. 15 The
Cventi ol bl S5 et GRS aT R Bt PR R po BB b st talsie

regul ate i orhcmMéehtero@mm ﬁ@wnﬂmu:@rme B (BEQ d]aN@gmaﬁ@éncaalng at est
conpound with a cell or, cell sate cont aining hVRI d transcri pts d (b)

det ecti ng ¢ FVR HpralyRantigh haying Ha asARYP ey Y-pecurrineh YR AEqH ‘BH furt her
relates to a net hﬂ%ﬁr%enm%ﬁti’éﬁ zﬁgo te%&ﬂ%ﬁ@ﬁtaté&h@él&@ adid Bhe ﬁrtﬁe' n-a
subj ect, conprising admnisterin e subject at erapeut| cal

effective amlﬂcaﬁidéﬁmecpfﬁdﬁygé@ﬁ@é])ff@ Ji nvention further reI ates to a
met hod f o5 nodul e erein
the hVRI dii pol ypeafl}e&ge%eglpm% i fh%‘gr I%?]%etg.ag,lstdgétg(gﬁ cl}%tlgta?lgn%gmpﬁ%‘él}%al ent
“derivative tieldndcid Suehe of Fieni BABEQUEXNO3)rel ates to a net hod for

nodul ating i on channel -rel at ed



di sorders in a subject, wherein the hVR d pol ypeptide is hVRId.1 or

hVRI d. 2, or a functionally equival ent derivative thereof wherein the
subj ect iwo2dwipmn. The invention further relates to a nmetpEdusHi/4spsne
therapy, conprising admnistering to a subject an effective amount of a

delivery conpl ex %ek)ne%e rﬁ?é?fﬁ% %ﬁoir&‘é 0td xsolgféat egrégf%aé@gfelfwmgm el at es

to a nethod for the freatnent of |oncann npri si ng
nmodul ati ng t He Ne1l) v ¥ 0B (SEQVRINOB0) thﬁpllnl thenucltie acidve gerioonc bucDNeéx.
relates to a neth for the treatnent on. ¢

Conpr 1 5i ng modul adPhg R By ER eRamalt i AT SRR RGIsks FGRFCE FREEI b ¢ e
hVR 1 d pol ypepd:dpot BIGYR(SEQ.ID NO: 31)\Avﬁlc5,1stNA or a functionally
.equi val ent derivatjve thereof

PCT/ USO1/ 45336 Thdbf mﬁéﬁ%wnﬁlamaherrvl\? Péﬁ @5189@@ weleioarid of FIG IA(PES: nent

of ion Cha”nﬁbl\ﬁ)rl?bﬁFﬁﬂlﬁ'(%Q%rNO ﬁ%ﬁhbﬁddﬂ&lﬂﬁﬂ%‘vﬂﬁb &ng the activity of a
-hVRI d pol ypept| de, wherein the pol ypeptide is hVR 1 d.1 or hVR 1

d. 2, or alfuncti oﬁapwswun\mt@nﬁlseéelﬁ%m isplatedawrleicnrdd whereimie amyt hod

conpri ses ad t es or
ot o seq. ARAREld RbcARatoraf ol EnBABLA b Ok 18 pRAGRSY Phybditc J9ANACS

relates to almﬁamcdzb&ouclmlaeCIdrsgamamﬁtha@ﬁHQOdns @h@tmm,gon@pmlapegemd;or der s,
conpri sing admi ni @h? gh%@nt"’}ﬂv 1foﬁ%&s %g?é‘ @%caam p‘i’i@ cle f%& ases

expression of a h ene e |nven on er re for
the treat rremsethmaxncodhmgm@la aleéétamerdutdhmfrIdéRldsl (bbmmlemmuadnmfm stering

an effecti t o undt t dereassex res ahVR1d
gene in wHi cﬁ%gr&cé’ﬁ{%@h r@ﬁg‘f}e@ Slberﬁ‘ﬂ??eé‘bf‘?l ée% 3&%3& ?@n anti sense
or ribozyne nol ecqhe idveation ArgRE ﬁelzitéﬁojandsdlﬁtaﬂﬁﬁélbﬂ@taﬁld&ﬁdletlﬂbbbSEQ]D

transl ation. |nvet| n further relates to a nethod for e.treat nent of
i on channel H—f'? it %38‘8’8@11@ he yRlsPiids RGUERFSICATPTISTS Sﬁ@“eé\tn‘a{#"fwll id¢e anmount

of a conpoundefehads H6HRASARe EXRIAMAL B HRIN-GriMdsd gene in which the
conmpound is an ol é%gnucl eoti de 20 _encoding an _antisense or riboz

mol ecul e that tar d&ednveuron fugthey phafes ﬁomnsl&ahfad palypeptide molgeide af $%Q IDj n
whi ch the 2@)0?{](9 R(% @Qviﬁ}éng hﬁﬁ#}h&’&s Ibhéﬁce cBin sé% ste%elnﬁl ffinb%citd th the

pronot er of dene an ts transcripti I nventi on
further rel aﬂéls‘/tltmﬁ faommeithedhe @rtcl:lhl@uﬂ P e NEHRTmETuS; on channel rel ated

di sorders, conpri é‘f‘é}g?%\ﬁeﬂgkﬂhﬁﬁ% é(gzﬂeét’& aeﬁdfﬁegé béicﬁ?c@xﬁpﬂﬂh %uﬁeﬁ%’&f“”d t hat

25 i ncreases expr I nven urt ates to a
phar maceut i cad:qdememncadmgrﬁa)famradﬁitmntmmamrm“dwlbh‘d 1;db) @hadditedn melant efd

di sorders, n a or._inhi VRI d activity,

m xed with %rd ?ﬁcg@l@%@yﬁ Slg%%tpc?;}% Sucgeo g FAUeRs Ofﬁg\l) ﬁt( on further d

rel ates tdlSa nmet hdthe adveindem furfher rejates mmmmﬂmdamdhabmﬁﬂsmpdmheltmactdﬁe

bi ol ogi cal act|V|t conmpri sin p conb

a1 didace motERe e RoaEaur e ERERG g ob AFRIATE P St B B 80 1

one or nore GVRIAQ; loD(d)ehecamplémert D thidmtleia acld seprtedsng (Brorghf ect of the
of hVR d. The .i nvent.ion

candi dat e nodul at co oungg%n the activit
further relates t grhﬁ IW{;BHB‘&I fher frlates A W@O‘éb'e%v(ﬁ’ﬁwa CRIRIisiaga nucleic acid
of the present invention.

30 The invention further relates to an expression vector comprising a nucleic acid
of the present invention operatively associated with a regulatory nucleotide sequence
containing transcriptional and translational regunlatory information that controls
expression of the nucleic acid in a host cell.

The invention further relates to an expression vector comprising a nucleic acid

35 of the present invention operatively associated with a regulatory nucleotide sequence
containing transcriptional and translational regulatory information that controls

expression of the nucleic acid in a host cell.



nodul ates the biological activity of an ion channel, conprising the steps
of, (a) conbining a candi date nodul ator conpound with a host cell

expr essi ngy0WwR4b10d havi ng the sequence as set forth in SEQUWIN®12536 SEQ | D
NO: 4; and , (b) neasuring an effect 13 WO 02/ -421U PCT/ USO01/ 45336 of the

candi dat e modul at gpe GRERAU R e 6 dehbeq%f@!re( SRRERAEA dYRLGon The

invention further relates to a nethod of 1d I ng a conpound”t hat
modul at es 5t heedspidesepiilosall hesein and a yarggting\rRbaghs. corrprl sing the steps of, (a)

i di a4 wi >
vector daseri bed ALFrARCelh Sy Eier FRURY ptbichus HERbeseEbov EATEA G (o)
measuri ng annecﬁl‘é]emtldocffthdnplemmvdaﬂm nmodul at or corrpound on the activity of
th d hV 10 Th furth | at.es t hod .of
Sereenng for a cORBAURANDHGFCIUABIBIAE E5ReifalGF BT Tae e P BIbr Sop cae =

activity of hy&eid acledodeRéritiddHerdim Bpérh@Rsy fsocib@)l vafoVieghBRerinhvsdtidee! |
-descri bed hereln (b) deternuni ntg t he bi ol ogi cal act|V|ty of hVR1 d in the
'

absence ofl0assEINeAMBAIRIBA TS PR aE@ﬁiaﬁﬂ‘EtiKW@l tegalatogy prifggmatioptatnpdul at or

15 conpound; afiehif ip r@s%l&lféﬁtﬁéﬂgsléxbﬁclﬁ's i&ﬂb&ﬁa‘aﬁ’&tbéﬂty of hVRId in the
presence of the rmdul ator conmpound difference between the

activity of h VR The inventipefuystherretases t@fantmeetrnaam eaginecrebhysd oplbicamzining a he
absence of tﬁﬁc@}a%i@de%?&%ﬂﬁ?éf&g%% Qt?x! gﬁéc&emﬂ{ﬂ %k{l‘%to(ﬂr %‘3 Lothfe the

conmpound. The Tnventi urt 0 a conpoun . l'ates the
bi ol ogi caI asequenewccmtmﬂlngmrllpvaud and tnadéamcmal rgulatory indomestivodkatdescri bed

her ei n. I, PTI ON. OF Human hVRI d. 1 and
hVRI d. 2 nL}éI 8?’& g\%?’éprgsé?ﬁ? ﬁ%nu%RE@gg%G%ng%% aaﬁ(%ﬁé put ati ve start codon
i s bol ded and t he Tat Gpventde furiler wMiesrﬂolmdthoEbEﬁakjagaarmd/MBponpndéNRl d. |
and hVRI d. 2 am nq .acid sequ espective wWth the s tran nmenbr ane
domains in bB?’E]'PE{%‘Bg t]fanséepgrﬂ%%l n Hiﬁ“’é‘? %ﬁ%ﬂ@@r%@tﬁﬂgwﬁfﬂ‘@ 8619
regi on boxedprdduke ashVRI1H$OTVRBHtideE a Qso@zﬁi tﬁ@ﬁNR‘l‘& Slyb&ptideVR d. 2 wi th
the reported gquaErlu |1 oi dg)r Iey?e@%or sﬁ’dT!U) [%2 ygﬁ%ll hECaC (usi ng

GCG pi | eup progr arhe ipyeapon | “rﬁ%%@c%@pﬁ@%‘f’éﬁf B’F‘lﬂnﬁla@ YR K\ilypeptiies 5.
Ti ssue exppegsphsiAg @ﬁa sl@sqa‘f ﬁaﬂ cm(%ﬁio 8 géﬂeﬁean@aéﬂgﬁ{&redm\éﬂ dén CEhﬁmn@g a

Ti ssue expression profile spllce var i ant .2, In brain
subr egi ons. 38clsic apjdgseriy dngmppqram mweﬂme@daménw@stm

invention r e's@c@x\gﬁfet &Iﬁﬂﬁnbﬁﬁhé&ipﬂﬂneﬁ%ﬁd 'tﬁﬁﬂ&ﬁéda??c@ghﬁfbr?ﬁnfBHﬂzRion'iHﬁ' eic acid

nol ecul es, as nové ei ns and pol ypeptid for the formation 14
WD 02/ -e210 controls expression oft e nucleic acid sequence in a host cell in an appropriate culture

medium to produce an hVR1d polypeptide; and (b) isolating the hVR1d polypeptide.
25 The invention further relates to a method of making an hVR 1d polypeptide,
wherein the hVR 1d polypeptide is hVR1d1.1 or hVR1d.2 or a functionally equivalent
derivative thereof.
The invention further relates to a method of antibody preparation which is
specifically reactive with an epitope of an hVR 1d polypeptide.
30 The invention further relates to a method of making a transgenic animal
comprising a nucleic acid of the present invention.
The invention further relates to a substantially pure polypeptide encoded by a
nucleic acid of the present invention.
The invention further relates to a substantially pure polypeptide encoded by
35 the nucleic acid sequence provided in the deposited clone.
The invention further relates to a substantially pure human hVR1d polypeptide
as depicted in FIGS. 2A (SEQ ID NO: 2) or 2B (SEQ ID NO: 4).
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PCT/ US01/ 45336 or function of novel human ion channels. Mre specifically,
the invention relates to a 5 novel human gene, hVR d, that includes two

di f ferent woloegeteari ants, hVRId.l and hVR 1 d. 2, that enced&user+8¥pondi ng
hVR 1 d, | and hVR 1 d.2 proteins or biologically active derivatives or

fragments thereof , pjdodntRe fh@qﬁrgag{?gmg}bg&n 511} :pb% fdeC\f'é‘lhl:

channels. Al references to to ap to

hVR d.| an¥ Heast80% 1d¢nt@abtoék@p¢1@¢nti¢eas snté@rtlomﬁﬁﬁ 24 (SEQeEhNOlG) FhZB hVR 1
d nucleic am@ @lllf ? of the present invention include isolated

nat ural | y- occurring of ‘feconbi nant | y- produced human hVRI d.| and hVR d. 2
nucl ei ¢ aci d nol ecTHedayemgiog furthddielamh &wﬁfsmn prbmnecbrgﬁm Dpolgiegpeide bait e

vari ants ther € COo Oﬁ'i{#i ons L nven{ly | so i nclude isol at ed,
et Ur ol 1 y- ooclt PIERPORERHRD A hATENY PEFBIRASEN PRUBGIHGVRI d. | and hVR d- 2
proteins or polypepid lde@uoia%mr@elaﬁe@m 4 pEatlayeutdhssitpastbl @il £ t he

DNA sequences of two splice vari ants of the hVR d gene of, the |nvent| on.
These vari %ttgefap%ltlﬁé@%?ff%v? amprptnt theolymantige pf gigprepony igventicsaadp) cs. | A
and 1B). The hVEhibedit &cfgNt ai ns an additional 25 base pairs at
the 3' end of the nol ecul e conpared to the hVRI d.1 DNA sequence. The
correspondi ng hVR the mm:on\mﬂ@nrzelpﬁe@tcea test kit for 2lgtecdemandied quantiginga aci d

sequence unti ‘Jvﬂ%wlpg Qr ﬁ'ﬁl‘téﬁlt HOR lqlﬁ%clqcﬁ%:%flgﬂ’g?hféqn %ﬁ#ﬂehycﬁgqr}mav £ ?5 QP a

six am no acid rmnal sequence ers afi No a
term nal sequenteting themampwﬂvmh 2 npeleiceicid C(fsbepﬂéséﬁslnvzm«andmd Bytectitpe

predi ct ed L.ght al.ype tlde

det erm ned og@%ggo% @%@g@e{]&n IBPI%%Q%%ICJS %gc ar 213326“5%5 Pram VR 1
d. 2 25 (Fi guref a2id pokypepitint & VRdd mieleiravidied to be about 84. 3kDa
P e b i3 5 S P 5 Bl g B

Pol ynucl eot i d@ﬁd%ébﬁﬁﬁ@mﬂhwm 01}}1*)@ SRCAG sAfhple 9o N%nﬂfx thestdpdidrd. 2 are
from nucl eoti de to 30 nucleoti de 2 ?f SEQ D7

Fi ure ZB). In
preferred errtf@ar%m the spmpleyidh éwntiwéﬁ s Pressabinyerions a%sg %wwa@né/@f i de

lacking thepi c;uahu@m&@g pgrgrgéﬁude%ﬁeo@ Eorslek b MiniRatibll6f e presthddbrencoded
pol ypeptide o ecifically, the present invention enconpasses the

pol ynucl eot i o@s%ftfﬁﬁéé/ﬁéﬁmh@q @ wildkiyee or watnyhVRAd npglsig asid. SEQ 1D NO 1, and
the pol ypeptide 35rt&‘e%bé‘rﬁi?>ﬁffﬁftﬁl& r£19teR ' ADeffoddsr dehiifyth 7%91 ﬁ%n&ﬁ@a& D NO: 2.

Al so enconpassed are reconbi nant vector s conprising S&i odin
sequence, andnhdiete bR Id @bmy ¢@hﬂ@91%al(@{) veQﬂn(t)aCtm&B test y@npurd-tp 210@11 that

PCT/ USO11. 15 r t npasses
a pol ynucl eo?%%rés sl%ﬁ{ﬁ[&@ | ni Fﬁphgthelg%rl%ﬁ gleﬂé/&%%sg{z)f‘on o, the
resul ting %c@ﬂequabype@mpﬂmgihem obtane@pe(dm) mltdnathd: bYRﬂﬂgem@qmssion

i nvention enc £ c 0 i t 0.

thru 2236 of SERTENBE s BR ATHE SR RS, SRAT 3P RER Shab Sy S ERIETE i o
2 thru 745 offr@fhdt Dbidiied. mﬂlesabsame@lfmmcmoan@, arcem&pmh@ﬂmt nuﬂataaa'rss
conprising s n and host cells conprising 10 said
vector. The g}f\gj}t{gcp% téf??@ﬁ%%ﬁ%fng to the hVRId cDNAs of FIG 1 show a
nrtr)]destI | evel of honigd iagsntion ftlmr)erhel?&z ;%//ﬁimgtﬂoﬂlfdr rdeﬁtgﬂggnggrcgf?gjmh&s_ ttlhét i on
channel s oxi mat e |en|t_an - simla

Che repor t S TR BR AL R BB P epr i@ notaarlian odesbr oRPoRCP G cab ghos °
identity and <bhtAd’ IWHM @Myf)a{ptid@ (e henafihe theiewél cRAYRIE rplob@e phidefor2

proteins. The hVR 1 guences and encoded proteins o Ius |nvent| on

al so differ facHMty H’ethP @ﬁ‘ér‘ctné Clv arfampRstiae thaleys] @Falm%n&hhw% the Ieyel ohei r
patterns of thwRUEpolypeptide or activity obtained in the absence of the compound; such that if

the level obtained in (b) differs from that obtained in the absence of the compound, a
35 compound that modulates hVR1d activity is identified.
The invention further relates to a method for identifying compounds that

regulate ion channel-related disorders, comprising: (a) contacting a test
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expression. For exanple, the hVRId proteins of the invention are highly
expressed in 0 the spinal cord and brain tissues, such as the corpus

cal | osum @@2/44gmudat e nucl eus (CN), and amygdal a (A) of tHgI/iBvaUs3¢See
FIG 4). The hVRI d proteins of the invention are predicted to contain six

transmenbr a [ (in the
case of ' viorapuy ARyt RuficlERIBRIGTIR BROH v ABBTRIREY: ", o
protein, £haract edet&hunmgfyvtmthdud’taxealcoﬁ@aum medobtes hYRIdRctiamy.| | oi d fam |y

of channels (see EIGS. 2A Speci fi.c epti de
was predicted to f F%’";ﬁ?‘ﬂh? Wgeﬁé%P%?ﬁlea‘i{jtl&meﬂg{eyfmom%ou?ﬁ%k%?ocat ed
from about ampiatedion dhaa&él teataD@igbrdassicash in@ ea;tS (Th@ma&ﬁ@ah@stl\lo 9); from
about am no acid 439 to a ut a,mogo aci d 463 g% I D NOlO) from

about ami no YEYRPUA QVlf}’oa’é Tt agl Hjed?{f;ﬁfnh%e‘&tman | DIRSEPISE 30 from

ab_out am no Rhéiflerafle tésPccﬁHﬁBﬂnd@ﬁlﬁfh@tsa‘ﬁHﬁth%%ch@:i@\dﬁl:id é:fﬁﬂag}éé&tl@enuﬁﬁ om about
amno acid S45 to about anuno acid } and/ or from
;%n 1“9@@

about ami Hd acid ﬁmlm@ntaﬁb@ﬂhw}@&saeamm@@r mlwn@a}habf SEQ I D
ND: 2 (F1 9ur e bl bl RTAS Mo oIS AR | UBabpecogst ed (o
anFI/ or tC Ej ermwndﬁvuhmceibm\mﬂgysafea;wtmmdg BEeITcxlrangmnpemHeUmcmtedd _
pol ypepti des odi nen ow.n rane _donai n
pol ypepti des”™ édﬂéhgr gté)@'n% Rle 2 C?Ebg ete%b“@n?{xlpb s100 %?ﬁ{gerep r?er%e
NFFLSFCJ:YFFY[NbEI[hctTLVSY (SEQ | D NO 9) | 6 WJ 021 - 1210 PCT/ USO01L~s33G

LLGRVFVLI WAMCI SV AI FLL (SEQ | D NO 10), FVI LSVFLYLFAY 5 (SEQ I D
NO: 11), Y CLVLA Wf‘g@d afisr%af“f)tg ‘E{%%“ g{ f Mt SEQ T D
NO: 13), a~i dn’egﬁla{d-lEh ChinhEME1AtddWsbideks FoRprishnl g()(a%) Pohtrett] ﬁt@ﬁtl des

encodi ng these pol ype t| des are al so provi dg\ pr esent |nvent| on al so

enconpasses ¢97ePQyad vgth 3 pRiker %ﬂpﬁyweoc%t%lmaa Mrt%é st (Mo 1d6iSERg des as

i Munogeni c @,@q,laggla%gbgﬁghvmglt;agggﬁ,tas descrl bed el sewhere herein. 10 The
present invention al so enconpasses the p g%bgabl de sequences that intervene

bet ween each of t#hbae Wé@ﬂ‘?ﬂ @Ghﬁl\mlaépslotarﬂéﬁﬁ mepselagsgaemehanaglreltadhese
regions aﬁﬁy&% ?ﬁtm?z ét' Bo:f ﬁéﬁ%&'ﬁm@@re éjto%eé FJC@&?A&%J Eﬁéa‘fﬂ they are

particul arly use e5| gnt speC| cto i on. Such
ant i bodi es ndﬁemeeamﬂmofw‘iglthmlmmdsts or agonists of the hVR d. 1

full-length pol yp?f?% n%nt%hdfu r%@géélt@ta% thSd %95&0‘8\11@(11150& Hainéll efatkd

enbodi nents, the ovm ng ransme fane donmai n es are
enconpassed digordhes ip laesshjm:t wbmem the hVRﬁRm@BE}EpMH—EIhMHT}le@( &EQrlaD

?&%&ﬁ%@d&n% %f&%fim%a?&% (SEQ I D NO: 17), and/ or

EKCPKDNKDQ:SSYGSFSWkEbﬂiﬁnTﬂuﬁh@]eNk@WSlﬁY&h&cBﬁ@nidﬂummg&)n ctamhqdnutatﬁot i des
encodi ng these pol ypeptj.des are. al, s vi ded. .. on al so
enconpasses ilﬁ%‘%ﬁ%*ég {Pﬁels FRGH "f‘e Vlgl%ipr??@re??‘g r?&rﬁfd:ﬂgrle$

El ~ept i dgs a_ﬁxfnbﬁmumggqﬁiﬁ@leﬁﬂ%r?ragemztﬂegﬁ%BMeﬁpg ﬁﬁ@ﬁbjeﬂ'lsls d(haﬁfagbed Sl sewher e
erein. Specifical]y, the pol ypept was, al so predi.cted to
conprise six tranih%ﬁ’b’fa’étl‘@ %ﬂ/‘ﬁﬁk?ﬁ‘? relafes iR "Fﬁﬁqwgqnﬁé%w PP EB®Ut ami no
aci d 395 10 ahfinisiéHige adtbicthntetifle ambidtlof a ddRVEY coml glbﬁf‘o@lﬂﬂiﬁres'ﬂm no acid
439 to about am no acid 463 (TM2; SEQ I D NO:10); from about am no acid 479

to about AP W¥eBlGd 499 (TMB:
The invention further relates to a method for the treatment of ion channel-

related disorders, comprising modulating the activity of a hVR1d polypeptide.
The invention further relates to a method for the treatment of ion channel-
related disorders, comprising modulating the activity of a hVR 1d polypeptide,
35 wherein the hVR1d polypeptide is hVR1d.1 or hVR1d.2, or a functionally equivalent

derivative thereof.
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30 SEQ 117 NO 11); from about amno acid 502 to about anuno acid 520 {TM;
SEQ ID NO: 12); from about am no acid 545 to about am no acid 564 (TM5, SEQ
| D NO: 13)woamai206 from about anmino acid 607 to about am necawisel/ &35 ( TVB;
SEQ ID NO:14) of SEQ ID NO:4 (Figure 2B). In this context, the term "about”

may be const rued +. 5l fulherdelafs (9 rundy o sicheaBheckbe A Bud] 05

beyond the N-Term nus an ter ere ence
t r ansnmenb$ anelatahdisordpn) gqnqpimr@modﬂlitmg Woa0@Yity. @fZﬂl(\ZlRR[Iﬁley}%lphﬂes 336 The

Phe ankyr i v eSeaERRS R opar el B v ol B e R BT RAEELN e
as i nmunogendegivaticd mére@lﬁ,twmahQh@ﬂbﬂl@@@ﬁmpﬁs&eﬁiﬁﬁmb@ﬂ ”ﬁlﬁm aﬁﬁbﬁﬁl n.

.Using lacio nmet hods .of prot.ei n engi neeri
{echnol ogy, L SN A BEOR SR 2REOTE°S agbatvt 15 pRIRTE plybepide.

characteristics ofpd i?ﬁeﬂi&rﬁ’ﬂﬁﬁﬁéﬂ 1dR%es?b ahﬁé@h&fﬁ%ﬁ[&ttréaﬂﬁ&ﬂto‘f% chaffiell NSt ance)
~one or nore am no acids can be deleted fromthe NLO term nus or C-tern nus

of the pr b eiehied diperderssemaprising admipistesingfanfigrisy angunt ghe compoumibataut hor s

of Ron et al 4-2988 (1993), reported vari ant KGF
pr ot ei ns hav(rleﬁé @leﬁsﬁiﬁ%#ﬁgﬁ%\%@ty even after deleting 3, 8, or 27

am no-t er m nal anTl ingentebr fsthenrekites$h auwhesidd/for thﬂtefratrequﬁ)fgammnmlhi bi t ed

to t t 1 d
FFom t he car b 89 SF e il g SFishlsbfe dicdy BFh SonBRbR b 100)
7:199-216 ( 1«%&)21);% d&dpr@@m& fof aammel gma dewhmhdlearmmpomﬂ%aﬁ bidgonueleotidet S

often retain a hiolo activit r he nat raIIy
occurri ng‘il r e Re aﬁ%‘f‘g%‘?ﬁ?ﬁ?‘rﬁﬁ Hbo IIEO 5??3 g@&fﬁ‘ 3? E{}{qé“@ﬁﬂlp m
268: 2210S- 22ihhibits trh8893Ngn. conduct ed extensr ve mutational 20 ~~ysis of human

cytokine 1L-la. They. used r enes enerate qver 3, 500
i ndi vi dual 1L-la myget gﬁ‘v"@ é agx%ﬂ%,quggeatéqagnerﬁ é‘g’s‘:h&@?e vari ant

over the entjelfed @BaHdBrsOtorhpresinPAREM|sRriniintefRb@yvdMht @Pﬁc&ﬁ%&u@iﬁéﬂ ned at
every possi bI e am no acid position. The investigators found t "[ most of

the mol ecul edcEmes P@ressiocsa bR I gene in whizh the srapouyd inpn pligonpeleefifeng or
bi ol ogi cabg a&%do&inrgga}'x antlgé?)s@ @Pﬁbozﬁrmeymglgcdlg LAY ?ar%éﬂ HVRQH 'tﬂns% fé%ﬁes out of

nore than 3,500 eot 1 de sequences exam ned roduced te| n t hat

si gni fi cant | phiiitsteapsdtion imehich thy compamngiis gn pywucmrldm@mhfwes agn@a if
del eting O“Ehéi{xxﬂRﬁﬂleﬂﬂbn@glte?%fﬂx% HViOMa de F{Q ahhﬁ (st Giptiont ©F M nus of a

pol ypeptide results | : ication or-loss o one or re biol ogi cal
functions, other Bholnygnteel fusiber relatdsds amesth@0fos thd treaentef domdanndtor
exanpl e, the t, to-indu r

e e opcid Jrhté%:/rc‘}g‘r?r &“q‘t?ﬂ#%%%& Rl e?f.erz%r"ey ot Shabfolldlfiay
than the 828 mrcrdasescﬁ’xptdsraoneﬁadt(@sldcg&nd: he protein are renoved fiomthe

N-term nus or C-t m nus.. her arti cuI ar N- . or
C-terminal resi du B’fveﬁtlod’rv}g]f%?’rfe ?SEP ﬁ? ‘?’?e\’m#g'ﬂ@ﬂt e(%ﬁﬁ?/ rf’?‘g%e%an
readily be detien nhmﬂl-barate@disbﬂielmmp@ﬁn@lesmmpm they etinatdSoreinhiibits her wi se
known i n the Al t.ernativel uch N-te mnus C-term nus del eti ons of
a pol ypepti dleégﬁdﬁﬂ Vlﬁ'r B‘é’é‘ﬁ’t‘“&@@ﬁ "HWhy F‘?FeP ec“‘Fré‘"srul t in a

signi ficant incre@se ihvendbs fafthéfctated td Reméthod MOdRRfyingl® BpoliaOthat
/.1s331 bi 8I ogi cal activities of the pol ypeptide(s). For exanple,

bi ol ogi caPl amofiylatey ths biskasgjcab aghvigpfh iy cam@ﬂgl@géhmtgpmf {Heopbiniepee of
(o9 2 ory SRR, b NS BRSO AT A SR HRL REL
an activati opf SFQMD N®:20r.SEQ) N NTH4{ shdan&iR6Had n éﬂf@ﬁﬂﬂtl@rcandldate modulator
compound on the activity of hVR1d.
2 The invention further relates to a method of identifying a compound that
modulates the biological activity of an ion channel, comprising the steps of, (a)
combining a candidate modulator compound with a host cell expressing hVR 1d having

the sequence as set forth in SEQ ID NO:2 or SEQ ID NO:4; and , (b) measuring an effect
13



receptor, phosphorylation, proteolytic processing, etc.). Thus, by
elintinating the regulatory domain of a polypeptide, the pol ypeptide may
ef fecti vavyg obgumendered 10 biologically active in the abseocssef45asn
activation event. In preferred enbodi nents, the follow ng N-ternunal

i R720, 5o de/ B0 ARAHEBh I S SRR RE, oGP RESSERRY RN 2, 50
(0- R720, % 10- R72(he Gavbitidly 20uthdR telatesR628, méthd@-oRAdéhtiffAng4a BF@Pount Ukt R720,

D 16-R720, S 17-R720, R 18 15 R720, V 19-R720, A20-R720, A21-R720,
&X2- R720, Gxsoduiates thephiokgel activiy Rf AR 142 eorpprising thersteppxy, (appgmbinieg a
H29- R720, T30- R720, V31-R720. G32R720. ,K33- R720. .E34- R720 5: R720., .
Koo Rva0,  arFuibiag medHaRl SaooRgrige s bhs e Rt aRegat diSEbey Bgein
MA3- R720, Wh&@iﬁ%vk%'rs%igﬁésse@@?ﬁ@ Qell; EAd; @Z%%as@:ﬁg- fR/Afct ¥ 8e Rifidate
A50- R720, S51- R720, 152-R720, Gb3 20 R720, Db54- R720,” Gb5- R720, (b6- R720,
E57- R720, T580@Wa0r cox8pouRTize, theadiviy2d therepraR¥ah VRBE- R720, G63- R720,

E64- R720, 1&R65- R7 Pe6-R720. . S 67R720, V68-R720, RE9- R720, S70-R720,.
Gr1-R720, S72- Ry2hbe ysn rthgf tekses o a methed 5 stigsingfor CoippaUad 3aat is
Gr8- R720, L795F20 n%lﬂxg%e Kﬁ%&%&ﬁ acliBdy &Y ﬁQRI&?gﬁn%%%%&i@%te?Z 9. (2

S85- R720, N86-R720. H8/-R/20, T88 25 R/20,” L89- R/20, WO- K720, A91- R720,
P2- R720, ROFoWARD, a WS4 ed BB critkdheRIR2ADb) GAEGEnRIRG theIidloRtaDactiRBBofRACR 1 d
@9- R720, P,138-§;20, P 101- R720, V 102R720, T103- R720, P104- R720,

P105- R720, Ni0Be rosgnce i @7negaior ¢opppoundy(s) contpgiangthecrell wvith ghepmodulaigr 11 |

117 Rr20, 17 TR o) eyt B o g AR IS e gt gigte 5
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of , the n29cRaRO, US3HRI2OMIERR720, 1§39-RT7DO,aDEAS-RIM0, KIIBFRI20SWSRAT-R720,

R R T T e A e R

are deoxyol RJQOUEI4SOR T2te .546-RAD0 JRHRL7)R 740, SUB-2B0S YSLMBIR0, IS60I7R00NS may

14 base of | 495 TCRRe roR78 nned oy LSRR LERIIRIREE BboiS ana eoc

(for 23- basmgblwﬁ-mifdmm"mmmso-qtmlAssli Rsz@fs%qumvgsﬁa RP20BY
encode or act as ti sense nol ecul es usef in hVR1d

gene reg@paﬁ@nR@O §§6§1ﬂ729eﬁ§@6 Br/ 29 267 R7M5§$1R&§91 16569%2%@ iRH9-of hVR 1
d 30 nuclei gﬂ@%ﬂep‘#@gq?ﬁz feHId, 73- 1@%%%%‘1@?@%7‘3@(@)?8%@&7%, part of
Jor’ tri I X se uences for VR1d

ri bozyme an “al S0 use ene

equi &t i on. YSOTHRT0MEERERT20,8H kT2 GF8G-RARY, ST 1B, RSSeRBONAREE: of
di f I hVR
hagnostic 'iﬁ%gfﬁ %@R}/&ss I%oeégﬁgzzgtlgs%tﬁgﬁz?g?ﬁg% R726 1@5%9&%‘(%’ ar

1 dallele or ernativ r ésponsibl'e’for
- causi ng or PpABAHRTBOSTHRY- Bﬁi‘-ﬂ ﬂﬁﬂ%RﬁlZ@sdliﬂérRﬁﬁ(dlﬁQ#-leZDoGS%R&'%ﬂ)ﬁQlé-

code. ot o TRk eRqcR AL PR oh B b Qe 2B, OFERTaR R 0o
: squeirlﬁefhgﬂ6?3l?ﬂ_(me]16@lr RhWYrZE(E M)i M063{i720V16®r7M2!D BGﬂBn]_PMU B603-1- 433G
gigr essi on Zﬁ\)feé‘@%%%?ﬁé%ﬂﬁi&%@ifﬁ]B@gﬁﬁeﬁgﬁzﬁcfﬁﬁeﬁ?ﬂ%e t hat
are capabl e of hybridizing to the hVRId nucleic acids of this invention
under stringent (high or noderate) 21



conditions, or that would be capabl e of hybridizing under stringent
conditions but for the degeneracy of the genetic code. Typically, the hVR 1
d nucl ei woaRi«sioof the invention should exhibit at |east piO/edoomut3380%
overal | sequence honol ogy at the nucl eotide |evel, nore pref erably at | east

bout 85-90 I I t 5%
gvglrJaI I horm%l)tsgg?/ﬁ?g tﬁgﬂﬁzggé{[ﬁgﬁgg?@%@%}gi&?g% @PW " t}xé ?
det erm néd By20, Heﬁ?@kRJHDAMWﬁW@OﬂL&ZSan@] IN20 K720, MOAARIH, b638 R‘I’E@,npson

S N e R

i nvention i ROROGEGIHERE20, G363 7-Rxb0| N68S-R 700, $edBR7201t9620R 720, Kbd f-®720]

ey o EB AN BRI Real b L BT ELE R B e

gene producR7ag, EWW@%EOMOSR%IﬁRﬁUeAQﬂJMIU Q(HSQIR'MOS%M ggygocont ai n
del eti ons, addi tions or substitufions of am no residues within the

hVR d pr dpel(rﬁ5s%@%ﬁ@é6 Rmpclﬁﬁfﬂegm Foa8-R 720y 5‘?159 Bﬁ%ﬁhd@m@ﬂ?@ Mt&Sdaci ng a
functional | Rﬁﬁ e baS| . @ Tk7@@'r¥éﬁ%91§7ﬂ?w ﬁﬁ’(ﬂ“ﬂ%@ 51(377@ RU@T’REQP“ ons

may be made on sinularity olarity, ity,
hydr ophobi cSﬁ?&Rﬁgﬂ,ﬂMﬁﬂ—Rmﬁ IFWOMQDDRH IhB7a®spMﬁI)21R1720 r(éﬁﬁrﬁnﬁ, Rofé-

et o ack g S AR a0 B POV EER R AR HBBORIED 0, e

| ysi ne, ar giD68h&R 720dDOBZ-R7A0,18683aRT2() R68#-&R7201 LEB IRTLG C8d-BllaLo8Bad

T L e

t hreoni ne, WeRyR#A®MEOS.R120[ B69GIRT2G) WEHITR7Q0.K 698-RULO, VISR 720VRI700-

Doy BerL e SO0, A5 H5 AT B R B R0 o R e

but not necegpARTY, PVDS—R@@@R)MTWPHJJR@ZOUV’V?I-RW@IW1M%‘R¢7$30r
sequences of the i nvention may be engI neered in order to alter the hV R 1 d

codi ng sequéel, audford N4R2OPISEQHANG:Ac Palyrngedisle sagienresricading shese
al terati ops thitSf? {Hég 'alfey GeRisd M Pdsént @ﬂ\ﬁ:ﬁﬁ%nﬁls@&&&iﬁ)a Qendisedgct . For

exanpl e, nt r oduced” usi ng techni ques are well known
in the 35 a:thesebT tgmun@l h\éRélﬁl 1 dlgletign mkyagérd@s RS IMMBnogesisrand e @nHESNG | cti on

sites, to al fﬂ% eghyﬁ&g%@&ag&%ﬁﬁgﬁs phosphoryl ati on, etc. Fox exanple,

in certain e~cpression systens such as yeast, host ceIIs may
over-gl ycosyl at eln pmfgmdein]dmduumts th%é]ﬂouzsmgl@ temaihaldR Bk E ddntnzn WO

4 codi ng seAiURRRTES o AbmRYELERY v et pRE JROMILBPAE B EID R 7 TR
ﬁn(F){I[ ger éhlﬁb@dﬁlﬂehﬂ V&lhmmhﬁd&m&ﬂécl\ﬂ -B714, MI—RﬂWé,rMildWlZeMj -V7&l,nodi fi ed
cequence. t o SKEGUE MIRYOPoMILERC M- Bl Mot e TN B RO B e
hVI[?I d Pucl ](caMl—SGIm Mi-v70d, MIVET00, dub1 TI689, Mm@%\/ﬂ -PE9y pRIItEGD, M 1-h an
VLY, OF shoR Mt uiod QRAGE B Qe ARLIRTE o MORCH abS MR, (1.
encodes a hefeleRpAUCIB6OVELNGSS, wleasfstdmtlm%fmxmm?rﬁmﬁ%lgm be

engi neere Y oca et ween the ence
ang t he @[?@68@6[&% 5&9627@3&53?&7 C@ﬁgch&r@7ﬁ\mlﬁQ?4th'ggﬁ3qgan be
cl eaved awayfneanot le Rs@mi%wmm@ymwsdsem R667, M 446805 - encodi ng
fusion 15 proteins of the inventi | ncI ude full | engt h hVR 1 d codi ng

sequences, é’é@ﬁﬁa%k@%ﬁd\%ﬁﬁé%%ﬂe@@e hVIROd, Md diefidhn MEISEESD M1 Hi§5%ut at ed
hVRI d or Se%?%?ﬁtﬁ@(\ﬁ%@ﬁnﬂl%ﬁg'l\q?—’lférSQ nRéSfP%df;E@Egb“ gﬁﬂvﬁld QBsG! ei ¢

acid nolecules o he T nvention can al so e use at1 on “probes

- for obtaini MI-B.MEBGS, M1-WérddnMa -G M 145, M -B@Ha ¥i-864h M1Eé4Rucl ei ¢

d f 4h& { i f hod
O s R L F G L
~ d gene sequditéésMatGoife Mhi3R] bil-hédl, MA606.ad141629, M1~_ia.16@_8 M1aM62hVR d
gene al el eg,, RSP LAY, Rh{ASS WRY 655, MV EhoRi BEAT, MIk¥IGHA 2685 e
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25 known or proposed to have a genotype related to ion channel dysfunction.
Mutant alleles and nutant allele gene products nmay then be utilized in the
screeni ngo deheriapeut i ¢ and di agnostic systens descri bed ipcTSS01/i306 5. 4. ,

infra. Additionally, such hVR 1 d gene sequences can be used to detect hVR

1d | fasts ffqst hannel
gene rg»g&'x@%%l §%19; MIP{’@{H’N}'R%T&?%(%I\%?I 4""1\%?516?@%’1‘ Tl(\)/frlcigbxlg anne

function. of "a’ nut an e 1solate | e, by
usi ng PCR M14.éd Mg e 08 MEIRLEGS, \Ml~l[6(WanﬂﬁP6Qﬁ MbY606;MdKK604, M- 56@3 art

{sjﬁte he5| ze&\/[gmgﬁlgﬁgpWé@®%38§0§$9@§3#&%]oﬁ’?%\lﬁ I\ﬁ) }s/o:)gt ed

fromti SSuGG&%QMII-DS9A§/MD@S9@d1|VIIOISDEdM>IpI@%Ml-LSB(EMI K@BQIMII!&TSSB}JI&%U velhy
ever et arisd Mirheh Mrine Susuhy 80 i S MR S R BM oS Zea
using an olNVgE¥Y9! WALGSES, Mﬁtys*'/ytxwmmsmpsmsf mabbwmmsﬁmend of the
. normal gene. Usmg@theetwo primer anmplified via

PCR, cl ol KER, M 5@/%%%%5@%11”%&3@%@% MlaKééﬁ,tMlétFé%‘?ect or,

d bj ect t t h
ot Chy Conaa I L SE I IR 561, MI-BS00 NTE A OBe M o MRy " L e
t he nor nal M\]/fFS§6de+(Eé$58MI—MSMM&thﬁaler%ﬁ@oNﬂrbﬁél,fMi—IifK)eMb§§4%,r
alterati _on \;%%10?54); Mgigggtﬁrf Q?{% 28 B&){Eg&uj:tMi: scertal ned.

Al ternati v ont C ry ca cons dsin obt ai ned
froman i ndD5f41dMﬂ }Eaem(ttleﬁ%MIGIﬁR,rMWﬁﬂ d-K36 erer%anhwaﬂMi

cnown. o> SIaELY 532 MRV I M Al P et e o

gene or anmswsmm-m@grmmstzbemqqtsmm-msm a1 yesre| B -E51D, lMB—d as a

B omes Sondailn M- SRR A A R S MR Ay 20 S5

subj ect ed tyx19@8UEN £ AF00] VEILE5ES &01-§1507, M@-ertshmscm M knagon, Nﬁ in the
art. According to another enbodi ment ﬁp Br ession |ibrar
I‘

const r uct ed-36B MY 362, dONESH nVH E500, MarA498 Ml -E4 %&IM\ 1[§86’at ed from
a tissueyknomiy gy, MPE@@PH\Q& LEAH®, MBI 255 ML - glglaWﬂ o, (M"IUIJ@@ MI—NMQQ

i ndi vi dual suspected nown to carr&suc a nutant al

bt UG 5 QTR NE- PRGN A4 S Lo@e54, LTS S ay1-D5 M A b b 480
screened usinagharandatl hay 15PN LTINS MpRRIINGHL on v th

ant i bodi es rai sed’ agai nst’ e nor nal gené’ product gscribed in
Section 5. 3L47§uM1aI47IFoM1sSﬂf7é)eM1ﬁ@46%(Mh1166§,lesIé4367 M}—Sé&@m@lé’%ﬂdﬂﬂow E.

ﬁggblc_)?ngr e§1§§64 N%IQE%S i ngt]‘ﬁar bo 1%@%%@%@?%@%%?@& @Lﬁ%ﬁf%gg

resul ts 25 Bddeiplr- KﬂSﬁ,d%géﬁ@S@Nﬂdﬂﬁ?» WL I-K52] MHFEMS ¥, IML-IMI40D, [VEL- g449,as a

ant - VRt o AR o e AN e 2y FLLPYR MRS MRS e

mut ﬁnlt Blel G447 ML -DAGOIL LABQbm;QL_ts;s Memaammmaummes;maaam onI wi t h
t t

Socord me o ERIDI £35% W Ml K L7, RREASHELGGHE0s! RpEREeR, 202 Vel S

it hoat seai %““ZQIM?“@‘" %Bm?ﬂMI‘E?%?“’%%W?ﬁ?i”?mnm"ﬁm e o

SyT Meo L AT b ROk ot Y B h LD YA A TR RO AT AR R 1

genes and mtmosmumg)mmmr M1nN4é?¢M1Mrosemnpm Maryiher s yapsal -

1980, Nuc. Res Ser. 7: 5.233° Crea and Horn. 1980. Nuc.

d
Aci ds Res. lg(c Ilfﬁ*?)z &@3@40@@6@%1\4&#&9%&&3&85 M11B%Y, MEF3%h M-8 %6t t er s
211 719;  ang G RpAxKeIRG: A%%NF%I - @9@%& @é%l\/ﬂ Hpfe- wpl7. The

invention al so enconpasses vect ors 02/1.1t210

- PCT/ USOL/ - 1K@83BMbM?aﬁﬁnl\/bln§138$ Mhd 384 Md dli. 385, MIRTISH MiLid138il cMAdiRY), and/ or
their co r S agy _of the
f or egoi ngyh blgﬁbﬁy}s%;%g%gzg’ I\@?ZI:BQE 1%42%%5%@2%3? gg’olt\}m'a[%ﬂnaﬂ%llegul atory
" el ement t hat3R, Mb—ﬂ(@ﬂ,l”Mléﬁﬂ(bM]-Dr?»G@fMﬁﬂ%S M1-N367, M1-T366, M1-N365,

M1-Y364, M1-V363, M1-T362, M1-1361, M1-E360, M1-L359, M1-V358, M1-S357,
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codi ng sequences; and (c) genetically engineered host cells that contain

any of the foregoing hVR d codi ng sequences operatively associated with a
regul at owy @l4gsent that directs the expression of the codicnuwssearsssnces in
the host cell. As used herein, 10 regulatory elenents include, but are not

[ ted €0 jidugiblxg; 396EsNRP iGN DIasPATELR0 S HANGR yashppat or s and

ot her el ene nown to those's art that drive and regul ate
expr essi 6n. N34g,hVii eipdi8aVirk341, die 346, Md+ YaHsS, Mit-1.344 MibS3438,i-&3420 t he

cytonegal ovifu i | at arly I I ters of S

10" adenovi MESs PR PR AT e MY 98 S S e e A REP 1 S

system tpefnmd ',qmomsammamﬁm~ml,qmmof 'pm—?zwlgmg}zss@s,mnm%nntrol .

. regions o coal protein, the pronoter for_3-phasphoglyc te nase, the
romoters. oMEsstMedac S bl RaZb i s R e e NI, Bk g

f actors. ThMI-RSP@,tMPJSS%,' MHTM%E Nﬁ_r—IS'lﬂ,q{/MdﬁlwMI!—KB@B,QWICL?IQ?NHQ@_J 1,

. |nclud|n88but not lin>ted t epti de nucl ei c acid anal ogues %QU|valent

to the n |M1cE&19,ereﬂ?@8ul\@;K MEE306M1Ae0.MIHE03, YHI-8404, ME- used i n
this contexiysngiis 0, MHCO30E \EI308/WH1 G890 UALTARY SN0 PP ROy base

sequence as the nuclelt acl ecul’ es described above. Nuclelc acid
anal ogs andMieDR85SMA a¥2%4h M LNaD Bl RI92, MieT291c MlcTA%% i 4§85 Avid- wel |

Natur e 365; BeRvatkHRRMINEI8 S B GobaMERIGe R MLt A Sy
USAI 2?;146?@425'28@&?5{2"&,Ml—Mﬂ:ﬂSdl\/HFm_ OE,M1W6HGD(MFF’IMES§ZW2NHVROﬁbgnam
DA 1o e T8 VR M1-FREL S ERED B s a1 s M FRE: RLSRREE O 50
hVthSI/Rp(il épg«pt—%?ﬁ@ﬁ E‘L\_/[iimlalugimgmdmMuM@,_@mI\m«ﬂlmlcRrrmmMimg,eNmr : thRI d. |
or . nctiona ive ar _equiyal en ro n

pol ypepti deé‘?S%ﬂ\dgi‘A,‘zﬁuJﬁVthgggé’ Mll,lﬂ‘g)‘éé %&?S‘Lg\({iﬁggrﬁf ﬁl%gaﬁﬁzé? pepti de
fragments ofvhB5d, MersaYRvl-Bo4d! M RR2RY Mig296, ¥i1ETRGE Monaldkynvaaopynl ent
hvR 1 d pol ﬁ)le&tl de can i ncl ude ail\gfrll_])égeptl de which di splays the same type

of biol ogic 42, WHQ24d, MI1-E244, A MtE238, MarMasY M 1dwd0oMIf unct i on)

as the naki ( S W=R17 I > £\ OSATRIE t. 37
WO 02/ - 1QEL)ZYfgﬁ;’\@l%';%%r éd&ﬁ / vﬁgg’%ﬂgﬁ%% g ggr%gjpezgg’olg‘?%nt N tﬁié&g?’ot ei ns
and pol ypepMub#226MIK&226nYEno22h M1-A9eH uMd 1393 MIRNE22, MAd-28VRMd: 2 ani no
aci d sequen§?§0 %P—'l‘ggg,g%delf%%ﬂﬁl1-@}Qlﬁ‘r}\q1-%%16,&91?F@gbgﬁgggl%ﬁf-%ﬁsg”ences

i nclude six transnme mal ns and "an overa r <cat
conserved i M1-Ha1ZR@1EEHI1L Mi-@21 Qi I4Y 200, MdrK 20t MEIPZ07,INM 106t MOR, t he

She Nt or mi BAP 3P 508 MTLE0a, R8O N1 SORHENI WG R BtAERL TS LD

donai 3 ];’[26 MI-NIBY/,RVII%E&@MBD&QS,M@lA{b@ledéﬂ%;M_lhﬁel%nmnAilbh Nihcl u?g e
ra n r ) , rr

o or e dondl o MIFLsh Ref 1 dafrmivklh Bui-KPe B s, aCpaRa: BIREHE Mt © e

Bt e AL

gi ven the h%‘%lg%}lﬁﬁﬁ]&%cﬂgciﬁgmi@%énm&sg&’ M%Eg@%ﬁ%é@‘k&%!@ﬂé’éééﬁherei n.

v ont | ol T B, L 1ot M1 vltp. L1

aci maes 00 S4-RE M RIS TH VAL 36 M bl 5Dk ide Mighi1sh MIaNI 42 MIUBISH ent

change, thdypEosHNIDG B1of MOCE 4 3k1-W 18AWY 3l 18t MIMR 45, 81 RPlPRAtR figs, Such

anuno acid substs ations na made on the basis of simlarit

be n
Dol arity,  chhya422u1daf LV EIE0 VI dk b0 db-21 8% MENISEpM P 16, 1-NadS.or ¢ he
ari ty. i ok bish ,_ _
S ol o MR, MRS RSO Oy B abS MLRPIPA M8 M1
* posi tivel y- E137.g0da-GirRond1atl s Mhdl12dsM1y&123e M T2 hiMe-Lu2d, M1s$120i ne;

val ves. 1 e OAEARRPELRC R PEL P MERT BB TEM GR ML YRERPD e

" aspar agi ne, R252,gMUDaniln®11-Ad d 0,0 1-R1069 Sediti[rid, pHeAy0 3 MhMEG, Mi-BiTe.

mvent i on - Mot RIOE b8R8k, M PRaP ML AT, MR MERSS: BT s or

site-directed nutagenenrs techniques well known in the art or by chem cal
nmet hods, e.g., protein synthesis ~uhnings (see Section 5.i, s _u-~ra).

Mut ant hVRI d proteins or pol ypeptides 3 4can be en~dl eered sv that regi ons
inmportant for function are maintained, while variable rs adues are altered,
e.g., by deletion or insertion of an am no acid residues) or by the
atbstitution of one or nore different ami no acid residues. For exanpl e,
conservat~r~ alterations at the variable positions of a pol ypeptide can be
engi neered to produce apt hutant hVR 1 d pol ypeptide that retains the



function, recdesired. Alternatively, in those cases where nodification of
function 38 WO 02/-4.1210 PCT/ USO1L4S33G (either to increase or decrease
ftncti onywo e/4@s red, del etion or non-conservative 5 altep@at/usngsssi
conserved regions of the polypeptide may be engi neered. Fusion proteins
cont ai ni ng, AYRodealliMRosayd- AGENENRES, 3TH, $91A9: H0hAWBR AN AL RN dues
known in the art,’ inclading genetic engi neering rot el

synt hesi & tﬁBBDMQEES'Y M(td*ﬁ}&;lMgSSﬁ M16184f MlF@SB N8 2n v VSﬂerf(B&] on

Compri o1 ng. MRRIRe Gl ARG, WISh7hat Rk Sty = ©

Iool ipgpt I d]ge amit Mlagﬂ@MﬂiH@ymI-VGS mmslsmlvmgﬁéewm -R65, M1{EGQMERGGBher eof

.11 nKe In unlLnterr e oao C oLl equence
t hat encode Mfloﬁgbé\ﬂécb& ]ﬁ\’& ﬁg%’nggﬁ% nEﬁ-'Lg\de(,%% L((ﬁpﬁt:‘éggy[ 5 of the
invention i Immum G'SQSI@IﬂIB@tM(ICHﬁlaMl-AB@ Niuld49, mths Wmﬁmmmm d

e sequence, one or nore

. hVR d
e 10 M mias M b A MR- szamﬁr&fuawdm 2%, i Micat ed hVR
1 d ani no a4} §AGKIRORIPk adh KB auRSEhA ERDUALEST TR0 uhoRbs de

sequence. Such’fusion protei’'ns i nc1 u Ut aré not linute ¢ fusions
whi ch st abi ME-S28 N 1HVE ,dM1-UeibpM IpE21, é«dh%ﬂd Mhﬁ?@rhlle(&@ tM[lfAZh,Mal -of the

prote|n in vji M f p nunescent
rotein t hati X0 AOI YA MR 4 SeBR T  Tore, WM R PR EAS pRT R e

enbodi nent M14G14, Miven0; Mi-G9, Ml@%Rhmﬂ/@rMﬂQMﬁ@lﬂbM@Qeﬂol}dmslzomw
derivativ t her eof i nventi n ar e rodu i netic

ool maer 1130 stapReneSling st YFPendes S 5B ipRte B BRI RS FSnlg ve R
1 d pol ypeptehéinfussésatio aty mnésetcafdﬂmﬁiaDQYRlalmwuancpo eptidlagcul e codi ng
for the poly eptide, or_a functional gw valg eo] as described in
Section 5.1} ogeyiic pad/gwanitgenic epHORES 5 desqri ?5%‘?16‘3’? 4% 8°"&W¥or essi on vector,
i.e., a vector W phfeRet dhbsdinbisBe ashwiNg RLeARMAShVRIJ.bagletib@anscri ption
and transl ation of the inserted codi ng sequence. Mrxre specifically, the

hVR d nucl eiP® w&p@qsglr%wpmsﬁéﬂpy&m@wat@aewwlhlvbl ~Vaton Y 8790 rﬁ?m eoti de
sequence GOREAISTAIG74S Q*F‘f;vg)!%@tk@whs WW&S tﬁsavshﬁte@whsréwg%gf%e Host

i nformation that contro ressi on nucl ei ¢ acl

30 cell. Th&/HVRR12-VHénkl 6&@&&-&’64@%&5% DHS-Vé43, Sdd-Ve$t R84 | s or
cel I 1ines &raRrs{@6kRHsOn hIPS R@Wﬁﬁﬁ' P @"&%@Wﬁhwﬁv? F@gsi on

vectors, can bé’used for a variéty purposes dt are not
limted to JEHSr ARG 4nG2Bo\di4Ss S2$ V€45 H%UGH&n’BSO H74$10V§/bV6ﬁ&IG32-hat bi nd

o the NVR drleokShnypis BUNPABL LIS JBckulivids! REPS 4243 QTREpAg. Vel ¥

i nhi bit binding’an rali act|V|
scr eeni ngZSaM%eTéQ{VMﬁ 841 N\7FRS JP42-Windd, dd3- 81745, G 945, th(s(déS,tRﬂﬁ are

Vect or s cont a4 R e oM Vo d MBS R R BaR s w

O 021 -1 - 121WW74%%3£VWDGG§NHS&EETW6{T$R Nans) AShE 745 aB60-at i onal

¢ econbi nant DRA EBENFI i 060 Gy AETNE R ek e 7t Ry 43, 587-

reconbi nat i oy743eNeRIC74% REOILY NG KONV 796 6G7 1- W4§>®UEPV¢4S iE-vesf)muues
descri bed i n_Mnj ati

Cor d Spr 1 VERDYTST AR BB s O s G R aE phy, enal

Prot ocol s i nyMs| @991\617458&@30\@345 g8 5Py lvs'hls rwse%vsaslmﬁvmldrsw ey
Interscience, N'Y, See 10 al so Sanbrook ecul ar. doning, A

Labor atory N&HIal89-0614d, BRG ¥t HayHoY 745 @@aVMWR%\ ‘(féﬂﬁ é\tgﬁ1 bf45, K95-
host - expr essgr?%l g}@ﬁ%‘ﬁ %59 87t%15 ”ﬁyi REr445660- W4§W0@3§74§“P15VR*7@,509%Z‘9

sequences of 1 on. ost -ex ression tens represent

“vehi cl es by WHScH10hd 786dP Hi- 3’%4151@16@&7(45 Mrlﬂé‘r% Aé97-15@4§r Hidc¥d4and
subsequenid yo1BYN45eX110-v745, D111-V745, F112-V745, L113-V745, M114-V745, H115-

V745, K116-V745,L.117-V745, T118-V745, A119-V745, S120-V745, D121-V7435,
T122-V745, G123-V745, K124-V745, T125-V745, C126-V745, L127-V745, M128-
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15 but al so represent cells which may, when transformed or transfected with
the appropriate nucleotide coding sequences, exhibit the corresponding hVR
1 d genewpradugihs in situ andlor function in vivo. These pgqaisai/i4agé ude but

are not limted to m croorgani snms such as bacteria (e.g., E coli, B.

S IS DS I LA A P PR AP R,

yeast (esg. Nlﬁﬁwhsrmwvws 1~Hl3qus trrlaslsmsrrmhwvwm rﬁmvmmweast
expressi on vectors cant ai ences; insect cell

ayotoms. 1 nf Vatod HECK Mo ddR e I b SR arL AV g AL TGV 745,
bacul ovi r usp 400Y84 N 119 {Hes 'E\{E?bdfﬂ@dEPﬂ-@@ﬂWB‘?zsvz@é G537

. infected with reconmbi nant virus expression vectors .g., cau 3 ﬂ/ower
mosai ¢ vi r u¥74323.155/745, 61:15666745083157:V\7|45,LE1,58WWA5 159 V&ﬁiﬂ‘bﬁﬁ@e&ﬁ% th

recombi nant ABkASAT BB 9934 O MO0 3685 K] e PLITE eBnl Ahg L he

hVRI d codi ng Sequentes an ce yStens BHK,
293, 3T3)J0h¥745 bb]rGSH\szi; (Edﬁﬁﬂﬁlﬂﬁt GémNQQS; Qm7 81745y TICR2s Ve tAli7B+ VU S,

etal| of hi oHbl R At 40 1 RO el T 3t o1t Gesd s df-videRago-

adenovi rus Vais RUSIAVT4S, QUIS2VLAS, Gi183-WHMEsDISHR TAE OI8E-ar )45, AB6-8xEEEesSi on

Depondi g oAIERY HodrUeR7er Ly Sremsa bR ias, aa8) trso Al aaREAS Tl ¢ b o

transcriptignas, srd.- VV@S‘%I@SLW@ Wb@WSSNIQﬂVMQ' A%@-WS'H}% vq4gnd
i nduci bl e_pro used he expressi on vector. For ex

when cl of? n@ZQQrvﬂé%]é%@éWéﬁ @%@r‘&ﬁ@ AXEOXTHL E204- 0D eF 205 M, %Oét of
bacter i oph 299452 P20R s, RODB.y RIS 20041785, 6510145 JpTOYOhSIEp1andde |1 ke

may be used loning I n insect nms, pronoters such as'the
bacul ovi rusGélﬁ yﬂéﬁrlﬁ%%ﬁv’iﬁ‘iﬁ)tﬂﬁfﬁ%%@ﬂfg 645,\/@1%1@ @45, BR8o¥74%, 12290

PCTI USQL/ ~3§31?.*E ‘ﬂz%p Vs, 1B Q@Hg %i WE;‘L M&%&S\Iﬂﬁr 'A‘ﬁ? \H4 m t he
genone of plant cells (é.g., hoc rorm ers; the prfono br t he
smal | subm €224- VRYBI BT Vi hE NoR8AYT4S, QR229- V’h’é E%Q}NﬂﬁﬁyE% lanfblllﬂﬂ ng

Coat protli KEROHRy 4 ATV T LBas VAR, Come L PRE VPl el ahhim |

syst ens, pr Hm 8745 0E240/¥ 045, rQ@en 1t Vipd Qa2 b, DaasM Mani2dei v &L5( €245-,

ot S BRI kot O e R

%g{l/er at Id n%ﬁem -8 eN2 sm45m5ﬁ4w4mzﬂ5pVﬁ4s;qmsasVMS MBS7WS¢L@N§| SV40-,
- an - V. may_be_u wi_t sel ect abl e
marker. In BZ&? S‘? 92 ‘e’ifvg @ﬁg \)’ nﬁfﬁ% EV76p- ‘é%g-fﬁggoﬁ&{;’EQF% ?%&y

advant agQQUFi’GS-VEhECK%t VIWEVFMMW’MISOQ%MMSGNBM 81748 dDb TI-VIhs, FBV'?— 1d

pol ypepti de exgr essed. For 15 exanmple, g quantl ties_of an hVR d

pol ypept i deVdfe Yo 2p¥ 7% JeR1GeH74% Rg74- ‘f7c3115 M¥85 A6V 60, RA{ T HddPes or
the product }\@78@745*19’7@\/@'74*5 19'@ \PM@%@SL—VV%%ES@ W7'453 *SZ@BJV‘?}% GQ§4-

evel s fusion rote|n roducts that are readil

expression of hi g y
purified my7$d I@&WM av 2%8@5/&338%7450&2 %hé”ﬁétE%&"%Vﬁéﬁ TR Y&b.t o the
£ coll exprsesians iesiny pbiReds ¢ 1y N%gﬁfm%' D203 P, EYBRNANS A pdh91) 1 N

which the 2 I'ng séquence na ated into’ the vector in frame
Wit h t he30a¥Z24%dd@%gV 146yiPdR9S0 4ﬁh1a300aVMd3 rQiﬂ)thSi L3p2-AEA5pAdREVT4b s

S101- 5100; VAR NEaReRad SR ydos §aud a5 WEVASARBLES B330) . ana

the |ike. peazs, \Iabtwgsmagzlzavzftﬁ (563 1SEHS, & 34 pFRISSTXIGFET4 LAOG-WIEp! | des as

Fusi on br ot SYHEVAre REL T IR0 5 BRI e g s Bl Pkt 15y

©affinity chvouasitREp4apys, 1826-V7430R82GNTAS, SI27VIHRIBRENEHEISI sV ThRads

arc dost GRCBSRGVT RS KBl VRABHERA Ui 2at b 3 W Bt 878 WaddSls: Andee So°

~ that the clynas miwvm lcsmsovmm@ggmmsavsmw% m@dVMSJSBMlQU@T
noi ety. See al so _Booth et - and

Gardel | a et S35 ‘V7i@§€?44jV7ﬁ & 345(\;ﬁ7é1|§r DQ&*"@@B‘&QMIB’%@ TWrYW@N@ 8t al.
1989, Biotechniques 7: 580. In yeast, a nunber of vectors containing
constitutive or inducible pronoters may be used. For a review, see Current
Protocols in Ml ecular Biology, Vol. 2,26988, Ed. Ausubel et al., Geene
Publ i sh. Assoc. & Wl ey Interscience, Ch. 13; Grant et al., 35 1987,
Expression and Secretion Vectors for Yeast, in Methods in Enzynol ogy, Eds.
Wi & Grossnan, 1987, Acad. Press, N. Y., Vol. 153, pp. 516-544; d over,
1986, DNA Coning, Vol. Il,1RL Press, Wash., D.C., Ch. 3; and Bitter, 1987,
Het er ol ogous 41




WO 02/ e210 PCT/ USO1/.~a33G Gene Expression in Yeast, Methods in Enzynol ogy,
Eds. Berger & Kimel, Acad. 5 Press, N Y., Vol. 152, pp. 673-684; and The
Mol ecul awoBhalkngy of the Yeast Saccharonyces, 1982, Col d p@uvisng443as bor
Press, Vols. | and Il. In an insect system Auto~rapha californica nuclear

| yhi d
enos. The V7 Earo T S P IS RV TR VP g
sequence’ rmN%@:—VGI%n%%B”A HM)S r\b?ﬁBE)V@lfs éﬂﬁQdﬁ%eE%ﬁWMﬁd%bM#ﬁl ‘E362-he

(ol oxarpl &7 etV JRed A PPy PR d B NSt ™ VR ¢

d codi ng senBeNdT48; NB70-8545 1 RIT-VN4E, tH3ZR Vous, 63 78 7430 MATedv 745, @.emﬁ'f and

broter naceotd4Bobi R it TRt SEQIRIAA ML ol b 1 YL iR RS S8 STe
viruses canrigp-wvhas, 10583ueess 1384 RSt H§89WBGNB88WSPKBQ¢-WJS| W3gR- Whi ch
t he |nsertedU2ene i's expressed (see e. Virol. 46:

et
584: Sni tf, VIAS K38 ¥t 43904V 745 F381-1745) A’a’%ﬁ&?&ﬁi Ié%%ygﬂsc%?p%vusnunber
of viral- ba&ﬁ@wmem@@nassﬁ@%vw 1883 bkms' mb-vbgs gg@gwmemo@n

adenovirus 1s used as an exp r'ession vector, odi ng sequence

may be |i gaVéﬂJS tHﬂoaﬂV’éfkﬁeNd’OBf\OESt Ffé@fh&”ﬂ&tﬁ%ﬁf‘(?‘bﬁq§I4@6f‘6745(;bﬁ4976f7 onpl ex,
0.1 Lhe") BioR prONUH Y E1CPOTkE L i opdes reauPmGEy TIEGIG I | © gene

may then be I'ns int NOVT1’i ro or’'in vivo
reconbi nat i ¥i45, Y- Vi/d5, YﬁGaVV%ﬁJMﬁéWMSaPM&gWéﬁ R419-NE4%,iB4R0-gerome

and chpabf cLor Sl dent A B3 1o B AR SR s B I B0 %

Shenk, 1984V785.dci28NATAS, AMCAVT743; L.43Q-WTAF, ‘8431 9655 }&ﬁEQVM?«lI@SBn\amwel Y,

Lhe vacor %ﬁ%@i%ﬁé@%&ﬁ%%ﬁ@c%@@ Nl chaasadh rasd™Vr s o1
49: 857- 864v7RaIGAel- V78S, 1@44}\/’74958&444? vq45 Nagiak - Vﬂsad’44§w7457ﬂ44649’2715 4931) .

30 SpeC|f|C|n|t|at|on signal s be required ficie

transl ati onf4f-Y ffse W #B-N d“‘&ﬁ?d%?({ﬁ MALNIE2, C4ﬁ4e¥%4%|1@5¥aV§4$ nqcf‘lséde t he
ATG i ni t bat yoRs O@mﬁvqmsﬁ 1OAH5- Q9L RSB APRARC &7 'V‘M‘Saﬁt%% W, adshsypRtire h

VR1d gene i ncl ud |ngl its own Initiation codon and acent se uences, is

i nserted i nf4§0t ¥t Fgalopuoakas2e Y ptbdi63nV 1A% R4p4- W&Sa IVl S406-
transl ationghy 58?46’)‘3{/735/%’)1?'8%%3’ I()%%9 ReR(CH47dRM8Y Sy 1 g@aE?Pz -g9ayher e

only a portion d cod sequénce is inserte €x0genous
t ransl at i on&#7%¥#p.dD4E-Yii4f sAﬂSHYVA&ﬁnW@M -NGARTRI TRV T4 HATS- %Yﬁfoﬂ4791vst be

eadi ng 11 agd oV TS Va5 g A ey T T P a e Rt Vs
sequence 26 0 V4R86M 7St LABIEVIYS oW&ﬂ—Vﬂ‘h% [é8R-Vi7d 5 IO Y7457 tSéQd}\éMégHH%s 5
{rans! ati onghres ko7 99848 ARCYLL YAk DREOINIT OIS Rlofyiasl ety of

origins, bath nmatu ynt'h t expression may be
enhanced by Yube-VHS| K§D@N7@B mervms aﬁt’ﬁ)Qt-VM&d_rSOBNm ABb&NCHES, Eb@vent s,

hod
o Enevnl | s TR, VGt 56 Vigd aslh Vs Bladras b bvalSe once
whijch modul aswazwhseﬁsm-&'sas gws}f\l\fﬁgt i&géifgﬁstlﬁgé@?gﬁsmsw wmsmasglsf i es
an roc .
o Tl oogD oS ab s NG P os D BT A Bisa ol RS 60 Vs B o
protein pr oe@sgswwsb% mngam Vi, G5es- WastMg@gMMsh?sm 785 08531-
Different host cells ve characteristi mechani sns for the

st ot ans) s N A S H Ry G h SN FioeRorSRTAb, KA STHS, VPV 0 ot ¢
cel I's I'i nesyyg y1opd, [SESNSIAB ?4@%4?%9@9@‘7@5'[954321%&? t328. ‘@7345 %QM—

modi fi cati on and processi ng orelg rotein expressed. 1o this end,

- eukaryotic Nd4s, 5F¥74ﬁ1léﬁ6ﬁ5§§e§§47t Né42.e¥ 348 3?451%%9%7%/5 f350- -¥iéber

pr ocessi r Qpﬁ%l ation of
t he gene@gr%g E:!t‘ﬁ]r?g Fg?fygéé’%%gc%%r%%%% an h%é 3}&4 5 |n2?§§;%i)ut7 are not
"limted to ¥A@p, ‘WERQVRHKAS&%Y%S COE0-WRIBK ASBD 748] 8802-¥1745, L563-V745,
1564-V745, E565-V745, K566-V745, C567-V745, P568-V745, K569-V745, D570-
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20 For long term high-yield production of reconmbinant proteins, stable
expression is preferred. For exanple, cell lines which stably express the
hVR 1 d weologpenbi des of this invention rnay be engi neeredCTmUmsm@t her
t han using expression vectors which contain viral origins of replication,

h | [ | ,
cont ol ed B peY Ay | Bt Y o DR BT S P PR o

enhancer p s¥quevTds, GﬁTS}NgéﬁJ 1 796Vi74% FOBO-M /A5 555316V Y4 drfR2aV 7450 AéiSBes

Cho heer oy STRSFEko0uEs T3R5 BSsOYTA0 10 YPIL SRHEN AR, Ried B g
o M O B T B L B T i s 1
T e B el VI N5 aarias, B s o0t s RS A BB 5 or i
foci whi ch pod.ynas aemop7as o wnsh, es0sndad, issy ] | sbd-noss, s, met hod

my advant a eOUS%ﬁg e used to eng I neér cel [1nes ress

ol ypept 808 76 L1G-Vi%, E6UH-NAG8, LOINHT4ngioi6ar 4, KGRIV T43n 61 SnEi45,
par i cul ar| yeiesiul, Va1 PYFASIHE A IV 085305 i, b 9RRAss, Yy nst ances

where the nmammalian’ ce anung t he expressi on Ssyst ens
by which t h¥7h54|1l6a3n‘{1145elé21&657é55b@5eﬁ&/é‘3 Nﬁ26'f‘ﬁ%45 M@V b5, dH38DE740x pr essed

21 ° "loo7, "Gl B0 IR LA NS, G B S PR LB L s

hVR d gene WN748iN636-¥a45,H630-VE1 e NoBBSERIG, VE39-Vaids ge6u0cV 249, rI<Eﬂ4S-‘$TJ¢SJ as 5

Rgﬁehmhﬁpﬁ{s@é@gﬁ SO V7R, Beli o Als R e S RS R o3, Ree

“tr gnsgem CV7a5fn6<49dv’nﬁsr Gsor\eftzﬁsr R65 0 \VEmb mb&-wns 61%@533U7JDS/|T654ﬁJ7n50| ﬁlv %l g
aci seqguen S roma e en specl es SSin uman
nucl ei anCI 58 lféﬁ&‘égg -V743. Y- V4>, Wﬁ'l(a\f@%b EQ@ Ngf} @%’nvaé%é\dﬁ@al |y
engi neer ed W49\L€H&XW@§ P6631W§ nEGtﬁt Vas W6§ﬁﬂ7‘743%§6€e@7&§ ReBYRhsnucl ei ¢
acid sequences or ani nal have been ggnetlca%ﬁ%@§ |neered 10 no

| onger expr 8848 ¥ﬁﬂ@dﬁ§ﬁ?ﬂ¥74ﬁ/ﬁ6aoﬁﬁ7&5eRé7]a 1745 Mg p7% V745 18- out "
ani mal s) pnaneas hais PLTRYS-VFIBNREPANGBNVBR-475 CRETH. 0945 G wrdvent | on

nay be pro duced usi ng t echni ques we known 1 n the art i ncl 1 ng Ut not

linmted to POSMYCMEAPESL VITHE, KA BE43, BOSEHGMSeL685-B 745, Q08MmY AT, L6BTE.

1005, 1. s S BRI RV M 08T R 0 0%

6148- 6152) ; WAHEVT4H, F6D5-MF4SnE6MHIT 5 W6T-1d6 cK538-V T ISRV 245, 1700- | 989,

5 1803 1813 i s SRS PR TRy AR Ry (a3 s B0 454559 o0

Cel | 57: 23l D7W2307459Pm8 -W345,85 10V V45, ®7 18-0C1 51 ¥ChmHViJd8sR7 ERE7ERRIAB;: 1989,

Leanntque kAgu TT RE R ey B Py 00 W TRYAE o R G2 O BRVAER ol ones

cont ai ni ng Q7a¥RITST DAREYEAS, STIH VAR SISV IAGCRE4-VTASISTE-Vi4s NEUc| eat ed

O son s A AP R RS, L G € AR g kT e o

1997, Natur m@?&m&l B 519745, Hr3s-¢ris, B796Uc35ConsANVT4S e33R 45, @ﬁ@bflg

sequence _and wh gEess a blologlcally acti ve gene product nay be

i dentifiéd 5’y73%rtV7r1é9§ Ralit Ngeeh ePalimuglisitids serisncesanorshipg thoee ealypsmadeana

hybri di zat i gy alddhrobiliéd. pfﬁ‘egfl &t HveABGERES etfompARiek e usd @f HRESNE uncti ons;
(c) assessing the |evel of transcription as neasured by the expression of

hVR 1 d nRNErminahhY Rl gidelqtionpebypapdes @g immuapgenichndfutaatigeraneriforenas gene

product as ﬁHé | ddippassay or by its biological activity. In the
first approach, eS%Yheéencgﬁof the hVRI d codi ng sequence inserted in the

- expr essi on vect oln prafertsd ethdUn@xﬂs b@emwm@cmmhmmmmtmmau on 35
usi ng pr n o} o the
R 4 bodenioSBHRIeE BRUELERd A S SERGRT08 VTR TR SORE VG, ot

' T743, M1-E742, M1-P741, MI—F740 Ml-E739 M1-E738, M1-V737, M1-E736,

M1-E735, M1-F734, M1-A733, M1-N732, M1-L731, M1-T730, M1-T729, M1-
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WO 02/-t-421f1 PCT/US011.ts330 I n the second approach, the reconbi nant
expression vector/host systemcan be 5 identified and sel ected based upon
t he preswoar/@rioabsence of certain "marker" gene functi onpgr/dseisesanple, if
the hVR d coding sequence is inserted within a marker gene sequence of the

vector, rec i N C SRAU
identified %ﬁ%’gwﬁ%ﬁ%%ﬂﬁﬁ e1 ﬁggg\ﬁl :kepfr?é Qﬂn%?%?’bﬁﬂ rnapl vely, a
mar ker géneMdaQ72(& Nb1-HEEI M In KT 48, inINi lﬂhMlhE7 WMHDgéﬁ],lMﬂmfﬂylﬂrﬂﬂﬁFRﬂfe

of the. nvr MIGREPAR BN 2ot P AT BTGRP Ma i Bl B oo

| ggflgg% ;glneoN?EIMtLImom Mrlgm)gtlieg S?(EII;E/BI(S)VGO% Qﬂ_ll}?xif)ohl\/ﬂlrfg&_ﬁ;mng@eguence.
met hot r exat&P1 {%7 25@’@%&6 %ﬁ%ﬁ\?&/&%&%m %é? @%} ﬁgé}rrgil on in

bacul ovi r U5N690‘ M@'%ﬁg am R%§8 Ny nrgedi nm - @68’@?@1 EGSS \Ml 3R6(8W]9ﬂ15F68%t M-

1977, Cell I%ﬁ&% poxant hi ne- guani ne ph osg/I ori bosyl t ransf er ase

(Szybal sH8 @@%Né’r MilgB680, p A 67 Rl -V iiiSa I 1-K67 7, NiSA Mg Migb®)S, and
adeni ne phoﬁﬁhgéﬁjﬁ?i%ﬁﬁrﬁﬁ%@ﬁ M?Wlﬁ(fllaﬁ 70 I@ﬁgﬁ%ﬁ?\hi S§§8 Mi7) genes

can be enpl oye or "aprt especti vé
ant i met abol R667,M&{l666,Ma- WéﬁS ﬂéhfsﬁéd M4 -R663, MalsL@QQMBMGédt MdrK6E0, dhfr,

whi ch f t t Al

ot hoad. VETER,MPPES L ERSTOMTASR PhifesY g tfes M Reot REPAGRE

USA 78: 152K§L-RHL, MIMQIGSD, MAHEEI0s MIeRB4], MLaV64Y, MLIfiseNIFR64BME (Ml | i gan
& Berg, 198 w Nat | ' - ; i f

resi stande. R EIEESE RO k9 i Tban, arshi P Iaes, SRy LELERST, 557 5.

I\/blt. Bi olt B/ﬁowa% é\gmggbmggmz}mmm%ﬂfhsrwﬁlﬂswltmmMpAtwgrmrrycu n §5 (S
anterre e ne LTl ona ecC ave peen

descri bed, fé?r?ew W%BM]\AMQ% ]}er]g%%ﬁ M- ilézgé\’[lrtlfél‘-f"z]}-ﬁurlré?gkg{ ﬁg%?ace of

t rypt ophan; Mi-BE1, M'I-TBZ@'MPW%IQGMISGI@ MU\}MML%WMJI@WIM@%M

hi stidine (Hartman & Ml roc. Natl. Aca USA 85: '8047);

and obC (or Mi-hthd Mk&éi%é&%ﬁéé&h’l\lﬂr@ﬂ MinE@leeIsﬁ%& %’c:@éq7eM1hB6Qﬁ ni t hi ne
decar boxﬁbaﬁtﬁ 'Y@bS tN/[tl %042M1dséd3uﬂ/f10ﬂ%b@>bl/ﬂ Q’)éleMlongé *Milfi599DE&@

(McConl ogue, Current Conununi cations in ["fecul ar g
naI

Spri ng Ha][ bbTr59&dt‘,I&rIa‘i9&Zerela596 MhG548, Mﬂrlpi%aMeré-% MH%ﬁ?lendiEﬁ

assays. ” For MELRG R-RRS: %2%%992@%%33%3%%2@i@?%“é'%ﬁ%g“hfgflﬁké?’%t

uglr '[]igoﬁs p{ (ﬁMal-Bﬁ&i),lMW&,tM1{3560@%57@0&1%@5%&@0%70%1?7@2&1| Eg’ﬁar .

Ee extract egﬁe%"]%?é;%eﬂgfw ﬂﬁ%ﬂ% l\ﬁ ?&7 ?glglllte%g'zs(ﬁxﬂgégg’ehél .1?1)[?%9, VO 02/ e)2/10

Pg{ glsg | erﬁoaiSB:B,Mllﬂ{iGGeMleﬁﬁﬁﬂa Mipiftdanii-L56% MxS62 NIb 56, Mi&&ﬁﬁRVh@lS?er ]

Dl ots i PR V2R, OSSR T Rt B s s b A XS RE  R e

i rrrrunoassayMHAdSl S5 508 MIFYS49) Mil 548, MESF541, MMSS@MG—S%%fMﬂHéSM

expr €St on Yoo, MpVRYS AL XEBpRIE S B0 LR RhHESE! | Ve,

Ih(}g tid:jng ?Ml gggs |Mmll§32ﬂMpm3{3dN{lgV§§%@M§ %E@I Ngu?fm); M- msgm for 1|0|
activi a clan at_pro [ evel s a bi ol ogi ca

heti ve hoft GoRb VIaNe M SRS M R B I Fe MR SRE bk 2 RHABS Bt s e

to produce w.qezermmﬁgomtbﬂsom/mmﬂﬁlemllvlmmeel\muwﬂmmus' ng

t echni ques wel | known in the art, includ |gg but not limted

i nununoaf f i F3H3, MarkF2e Ml AR L MindI3%: MioAdes MijﬁaMrloW@c%'i -£a0%.0n or
chr omat ogr agky 568 tN99Ssola N 1408639 M -GB8R AV HS58NEA -K 560, Mi1-81206 Ry 09r aphy

: (FPLQ). A498, M1-F497, M1-1L496, M1-Y495, M1-1494, M1-F493, M1-V492, M1-5491,

35 MI1-1490, M1-1489, M1-V488, M1-1A487, M1-V486, M1-A485, M1-Q484, M1-1483,
M1-F482, M1-F481, M1-V480, M1-F479, M1-H478, M1-F477, M1-W476, M1-
A475, M1-D474, M1-S473, M1-L472, M1-I471, M1-S470, M1-Q469, M1-1468, M1-
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Where the hVR 1 d codi ng sequence is engi neered to encode a cl eavabl e
fusion protein, purification nay be readily acconplished using affinity

purifi cawmeetiemh ni ques. For exanple, a collagenase cl eauagessiassgni tion
consensus sequence may be 20 engi neered between the carboxy term nus of hVR

ﬁs?ngngnplr 8@621 I@%ﬂST a Mé éﬂ)?]hk%% g@eﬁﬁ%i%r/rlgl% Rﬁn?uséy{]m@w Md1I ﬁgy be
r)e(adi : y rSeLfSaﬁé,cMﬂFIé% tMé~G:4ﬂ7uNﬁ 54'56, MHK%GIMMV#S%M] smasbmswuehtelr o
as Tusi on_ prae b Nt SgPiadb P PR P RL A B M IR PR CT o

protei n may MEMAG] NHER 442, i1 G4ai | Mg r440; MbL4BRMI-@aBer MXa 437eRMage sites

e e TR RIS, b k3L Bt Sel 331 W oA KB 02

beads fol | owerrh)s, Mwmgm M-I, MEepers; M efsgl N ahaboNg1-HE422f RatE4Any
be engi neered between’'the hV

. cl eavage site or _enz eavage substrate 4y g
R 1 d gerd® MbH4N, Miﬁ‘f’éﬁc 8aMsleBA Rt NMEpt418eMIr Y35, MbS4ilHh Mibat has a
bi ndi ng par §988 YWHLICH 2C R4 PE NEEY1 %%1131%0'9‘:1\43%@ égﬂﬂﬁ l\/ﬁnY4§§t' gen for

whi ch an inununoaffinity colurf can be prepat t1on
f usi on pr ot M hF40mMbdE40cadil HY403u M I-F4QR, Ml-@ﬂl;lkﬁlrl@loanl\/ldrﬂﬂ%w-b@ﬁﬁcl fic

Janknocht et aF T EaOR M9 ISH 3R Refsan P AT R asSR MIGER BEL i on

3S pr ot ei ns K390y leld siediz9, M hiwizss, d&1-K3B7 ids- M3&6"1MB{H&85 ®t1-le384, MISR383,Pr oc.

e subol el P8y ACE VTRt B-RaTy TPV PR R L8 &

?pz6123g|eadl nof-name, W—EBW%:IﬁHBQBGlWIVR3H$M—FJ@7O Mﬁlhm%% NRILIBEBONTIU SOl
- to m No- ta nsi stin i histi ues.
Extracts f ri%@qusqur @9@% 1&4%@ @bnﬁgﬁ%nm\?%@é& Mtlalgﬂﬁﬂ%eﬁ%@ | oaded
onto Ni 2+0NMIJLB9@Q@RJ\¢35%CNH SO, RBENGSb memdm %sﬂlmwsagqqd proteins
are selecti velé el’'uted wifh inudazol e containin fers. Alternatively,

i

the hVR d prieféiM3-123d. pbl-Ygeat V%349 MhE34H M 3671» MADHS, Mloéféé%d usi ng
chem cal JEWNIPHS44 Q\/ﬁyg&%eﬂlz@ hﬁn“&‘.&?{)ldwm&oafﬁhq?%g {F?% u\ﬂl AA3whol e

@ synthesi ze ase

or in part. For eX eptides ca
t echni ques, Mlé&@éd%rWﬁﬁnglflﬁ’sﬁ%Mhﬁﬁ%Mlﬁé& My- Iﬁ'@ﬂépw E%(gé/ﬂm gh

perfor manc ot ei ns
Structures §ncb]bl(§% ecu?hﬁmﬁl nél K3§éWhL‘%E?e1\éﬂcﬁﬁﬂgﬁgﬁgsﬁ%@m@ﬁ
50- 60) . TheMbﬂiﬁﬂ@i;M1d62©,fMHFé31§yhvﬂt1h%$188Mbﬁﬁl’ﬂédl-tiﬁ%,ﬂﬁldakﬁ |Mh=é@114y am no

oL 0 el ¥ s SR B B LTI SSEREENL O gl e e
Fr eem;g ?fgma M\L-K305 o1 -A3044 3] 1-ABh2, M‘!/RBl@Zpk/ﬁt-QB@ﬂs Mbd)BQ({l}demgng?gr
PR 1°d 1 ue 0k oo s a Nl 30 o8, PR SE MBI R R
not |imtedT?29], MHQ’Z}E)DMEEESQ’J Mf-1288,i MOEH28T, MdsWR86,0dnir285n MINGAB4gnost i ¢

e " TS BN R 3 R SEERS n  Sger

treat ment Ofl\/Il-MZTShMllﬂRQW'MPJI@e/BSMﬁV@n Mliﬂﬁﬁwlﬁ&ﬁﬂohw Nz&lﬁMPEPTrrES 25

The present invention also_incl udes ant i bod directe

pol ypept i We 8, M E267, dehEi266. MAd 208t mdQZ%R\’I%ﬁé%rMéqu?oMloW@hose

ant i bodi es, NiNgbEei G- @89, RPP-[LQ% NIRiA S ERI 1L S4d, |M1—L§SS’9WIZI§54)MI 825801 €
conserved variants or peptide fragments of

hVRI d epi t opes or 3&4 g@

hVR d. Such Mh{N258 th&ZéaéVHtﬁ%%w RS, N nf2éd. Ma- S2ﬂ61 Fonal

anti bodi es, 130 5HRochong) s Rg*r%z 1, ﬂﬁ@ﬂozﬁxfi D39, B0k,

ant i bodi es, 'singl e chain anti bodi es ragnment s a raghnent s,

- fr agnment s pMW_ MJI-EZ%IM_H@%SMM@BE% MlaV§233,d¥iﬂ1I2$2:lMl;-ﬁ§Bb Méﬂ%ol d)
anti bodi eggy \3n¢h 88! {ALRI N A -1927 A9 TS VAL AR, 13- APA, M1-1223, M1-

' A222, M1-1.221, M1-P220, M1-T219, M1-E218, M1-G217, M1-F216, M1-Y215,

M1-F214, M1-G213, M1-E212, M1-H211, M1-Q210, M1-Y209, M1-K208, M1-
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above. Such antibodi es may be used, for exanple, in the detection of a

hVRI d protein or polypeptide in a biological sanple and may, therefore, be
utilizedwasopaeio of 35 a di agnostic or prognostic techni qrea/vdiensisy
patients may be tested for abnormal Ievels of hVR d and/or for the presence

of abnormal phgy 'N‘u?szshmpﬁ%ﬁsemJ:ﬁwﬁ\g?&ﬂo@oﬁﬂﬁéwﬁMPﬁo e }lmdd zed in

conjunction with, for éxa ound screenin
PCT/ USUL/5- 4%BH19@,thldh1ﬂ8$ MbN IQKMéMI%aMbBI% Mlheklé?ﬂf MitGo93, bt

can’be usea MR AR NS RO RLSE ML e T R A ae MERT BT 1

Section 5.4D18Af M4 G1&8, MDQIGX,&VMI—EISI@W R&S@ MoBTab, Md/l 98, M1-A177,

oernet ool VAFLAASLER AT IR SISADD SELA Bl HOSSiatal 2945t o

host ani mal a1 @y 6RevI0A 14 wn-Eees wumﬁsqumcwl Ml Ym@3 WIeIERED, M- a portion
- thereof. Such host animals _incl ude and baboons

Vari ous 8] wéﬂ.tlgﬂdﬁmédhé@& Ml F}ﬁ& %lssléwllmnmug%ﬁam Eé&o%le
dependi ng O'ibdltSBQMHQﬂSZSIMP'E%I Mwl@@'m Rm net- Fhwmeq\m dl\ﬁrﬁmasd S

(conpl ete and 1 nco %Mm neral gels such’as alum numh oxi de, surface

active substMhté4s, d‘(ﬂ;ﬂl IBAHBMENY 2, MthﬂlMlpﬂl%l\@ 89 Mﬂaﬂaﬁ&

tid k I d
botent i ai 1y ESAP R ABMIRLIR M1 TP S RID T B Mg P REERT 0, O
and Cor ynebMt-&IBQm/ﬁgMﬂQ&dﬂmdByder@l%aM]u Wd)bﬁ &41-&1@4 hiettl e B2fe Mébus

mun zed o iRe AN P M S EE RO MR B BN RSP 6T Bt geni

functional d&r-MEY VB -LhE, a0f-F1 EnMi-me 191 dHust i@M DP10®IMEIIA08) Madnt | bodi es,

w th the nva i oenSibe 008 B RO o0 RS gh AT MRl e

above. Monoaineab, mtR@@M@-ES97V\M10G9@M111@50EﬁDA9wSL\4FDq{l)?J af1-093, Wil -
antibodies to a 25 particular ant y t echni gue

whi ch provi ded. Mor %ehﬂr%%é\ﬁﬂ"ﬁsoMlaﬂﬁ MW%%&%M%@&&M “d8ous cel |

lines inguiNieg NNEe81, iNelameMREYo ae-®t Mi- CE'7"79M11E3Z6 l\/hlthB'bM'Idom
t echni que of Kohl er and stein ure 497; and U. S.

Patent No. PHyM11GF3, Mt1h%72hMﬂaﬁ7i%-MéfS'/OhWrRé%ert\é@lnM]qﬁ@ MED66r et al .
1983, 'WHMP%SWHG‘%&%R}&%&% g6, ﬂvﬁ8§60 FM?CAsd\'M TS?‘CN”I@' 30 Sci .

USA 80: 2026-2030), and rra te 198S,
Mbnocl onal KA Mdeise, MhiﬁﬁaMﬂeDSzﬂMrie(ﬁB M -&32, Ml SPE.M 144, M1p§49,77 96) .

Such ant | bog ey 08, iRl OINSENIUALY NELARS, MIChINRSUs Gyl M 1o

I gA, gD an heré omas produci’ng the’ nmonocl onal
ant i bodi é’é EIﬂOtMISDB%\Mh{S%nMia&S'thK&ﬁ MIIQGSJMI*EQM MbKBBrM\IrGﬁh’Z 35 In

(Norri son ed a1 05550 B EREA M3 AER Rt R Mg ds R AME T 5
al .. 1084, KEDUMH-G22; MGON2 BOB!-ADAKKEaY &9, MI-R 18, DASSINA Lk 63140 THS.2- 454)
ant 1 botly moMCEE LM 1261 QA B MM S gaRREM G TR genes

fr o(rjn a humaiSEQID Ny, Polyactlbeidefsequepcesdnicadiag heat poliypedtidestie\aldoy can be
use A I mer |,

bod is a mlecule in V\:hl Ifferen ortions are
derived f oﬂ‘?}“‘?qde Pigvent $LNCERPASSERL h‘a%@‘tfﬁa%ﬁt%égfgﬂﬁn abl e
regi on deri\h&idufdrmeléh dIRpitd ARG éEﬁBathm}@%lsﬂE% itfpes@gst ant regi on
(see, e.g., Cabj IIy etcm}il5 ﬂ%a S. Patent . 4,816, 567 air)lddsbBoss et al.

U.S. Patent degstib ad BIEGWB@?h?fePh addi ti on, techni ques have been devel oped for
the production OfIn B4dYRBA, 28 present invention provides the h'VR1d clone corresponding to

SEQ ID NO:1, deposited at the American Type Culture Collection (ATCC), 10801
35 University Boulevard, Manassas, VA 20110-2209 on and under
ATCC Accession No. according to the terms of the Budapest Treaty.
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anti bodies (see, e.g., Queen, U S. Patent No. 5,585,089). Humanized

anti bodi es are anti body nol ecul es from non-human speci es having one or nore
CDRs frogptehgsdipn human speci es and a franmewor k region fpenmsehwisn

i mrunogl obul in nol ecule. Alternatively, techniques described for the

production of si Q)

1988, Sci ence 2499‘{6251%%% % ?’? lttl)(lhglg’? ﬁtgq%. l%ilug%@lﬁﬁfg %flﬁétéﬁ to tlg ﬁ lggl

85: 5879558ﬁ3te1mw1d\4ﬁﬂybepﬁdcslof theliB88ntidNabnd methdds afilebnaptBjtionaforlthe used |n

t he producti.on of si,ngle chai.p antibodies I ns VR i ngl e chain

anti bod es. SRERTEAR T kPR HECHESHAGNR Ph GIIE LSRRG ANt s of ¢ he
Fv regi on viacabedhslowg. aci d bridge, resulting in a single chain

. pol ypeptide. 20 Furthernore, antibody fragments which recogni ze specific
epitopes of hVR 1 d may be pr oduced by techni ques well known in the art.

For exanple, such if riggRORId NGCUER BeiDaIOLBeUTESOFEEE eNVENTIOR
“be produced by pepsin digestion of the antibod

. fragments which can produce pepsin dirgestion

y
mol ecul el@nd FabThe byﬁcédmgclﬂma@tdsaﬁtheuevgéwmagehvwdrl@@d&wdt%@r@l sul fide

bri dges of ( braries
may be cons (l;r]‘%(lz iy ﬁl’lél&@%ﬂa %&ee%%@ﬁf@%b%eﬁfé%teﬁ p‘%ﬁgﬁ ﬁ%?&oﬁ da | ow
rapid and eﬂm;fomnmmwhdbmfumnombf noved biman lonFeblanfiela gAdhdughvhese nokwe desi red
specificity, SES, OF, THE..h\VRl d NUCLEI C ACl. D El AND
oL YPEPTL DT A AR BEOr R S A oM RTS8 I BEIC08d VWG 1 he
hVR d nucl eaml emiltbidareities eBcationtcharmel proedihd m@lh@mtherwaabﬁbllit&méhat are

i nvol vedzﬁn the formati onhand/or fiiineti,on of ion ch

el ot a5 proting FRaHiad e Bt Raltp SR st (12N p e GSERE S Ech as

cal ci um SOHd)rHGIng es BEVeASi ShifiBart Aiffeances &1 fudk@én, @ﬁ&?@%ﬂ&uetéﬂb@ ahYRl d nucl eic
acid nol ecul es 35 and rotelns and polypeptldes of this invention we useful

for the di aBHBEARIligHAS Waéﬁ ditfarenses M HESHe BXRFessions Uhesich i Basknvadgadi ons

whi ch i nvol ygnk %’thmhae%c{d ﬁHieéﬁlEy ancP@aTe'p?&emE Qﬁ&la@él bgi’tﬁi sURfldcRs FOr
exanmpl e, calciumplays a role in 12/-e 210 PCT/ USO1/ -t 533(

rel ease of shamngithespsamotagies cahémmeamvmh@st@wwmqwmm WS the

expressi gg di& {gﬁﬁe; Sot ul atory genes as well as the cellular process
of apoptosis or celTl egg C{Y g]Pot assi um provi des for neuroprotection and al so

affects i nsul i n $beh¥Rildmucigsdicihmplecilny of the dnventioh arertbepe] thaticompoise ther al
neur onal fﬁqf&%&fé gg&ﬁc%k AR TTALR l?eﬂ Bf 9@t | 8Ph¥§?8'b%§1sﬁ&9ﬁ‘ el

bl ockers su cal ne are |npor geS|cs erefore i on
channel dysFl#etlifoor I&yegjeatyve:iy,r @) eny nuqtanylcﬂdu;nmmndc Elmamdamhe athimh sor der s

such as CNS di,sorders i VE neur rs S h as
Al zhei ner’ saﬂfig%%'fgc lﬁﬂg}g ngﬁsg‘iﬁ gg%wng%ﬂ(/\%g:z% %’h Slpenlevt? yC)I gi cal
di sor der 25s moyhmeihsioncid seqa.lence mauhmmlzamb the pompioneent ofhvddic déid eapescand
di sorders that ca e af fect by ion n f unct.,.o cl ude cardi ac
G sordors. " Bk efdle A AinS 36105 snbStbr HIGYTA o SBIHAS! 1ioBy HineEfe, T o b
id_on C hgn nel c@htﬁtflcbms?é ngﬂyEﬁtgiatio‘ﬁ t@ fiseebAirRIDONA mnotﬂlvi NYHEOR) 798 6t _

i soreders e na ver . di sease. su rotei ns
that are i nggée\? “&I? edsf)%é*r Fﬁi\@%h;f‘%ﬁtté 081 %ﬂ‘f‘f'%ﬁli‘&gllﬂﬁ %%Sﬁz@é‘@’ ég‘?\ @hannel s
(and the nuege @e@%lgd,SAﬁdﬁeél Ienpedﬁ ,leB9s gy CuBtDroRE6ls s RidkcufRr t he
di agn05| s and treatne human di seases. Anong the uses for_ the

nucl ei ¢ &6 BIWX&é’lﬂlést‘i?Pd)t“@ﬁ%n&ﬁds%éﬂt%gﬁt’laﬂégdﬁf ilsyiéheonsnipentNedh ar e

t he prognos NSl ;EM%
i on/cation ?ﬁg(n%gﬁ %I)!/(Z?unct?o ahéi@%éﬁg@?(gj ntifi catllg%gfdglﬁg?fgg{egde\%gth a

predi sposi t Pbrudeic acidiseqrienersdbatenceds the smitcneil spguences of HIGS. Spoeh
t hods f @Ay d
1[T§r ?hz ng(rju#&aktiléosé (‘%’g%]ggﬁh"\‘}&{h&%ﬂ% E‘é&ﬁ%{fﬁg{l %@3&%\%}? cocMﬁ Céxé Oﬁ'aﬁhﬁfr ers,

- modul ati on of 0.Bx83Q0nSd SExSead 4@1’@ &susobel2% af. utSOI oupsa), and Wthh encodes a
35 gene product functionally equivalent to a hVR1d gene product encoded by the

sequences depicted in FIGS. 2A or 2B. “Functionally equivalent” as used herein

refers to any protein capable of exhibiting a substantially similar in vivo or in vitro
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In addition, the nucleic acid nolecules and proteins and pol ypepti des of
the invention can be used in assays for the identification of conpounds
whi ch nowd e-a2tohe expression of the hVR d genes of the imvieosoiassand/ or
the activity of the hVRId gene products. Such conpounds can i nclude, for

ol ved | n-cay et o RRIFRU ol thSTR by R B BRI L RS Bocnos:

OF | O\ RELA'ﬁE@an(SﬁREERSgNmmdMndffOanmtefmtqtmn for t he di agnosis and

prognosi s of humgn ases vol v, .,on,“ f.unction may

utilize reagent rsr% E Q‘ E?}ﬂl 1“@9%‘{1%‘%%‘?"& a%‘g “31%1 %queggl?@g néi'ﬁ]tt‘flc

ﬁ 3qR uing es desidr ntagcilsorrleﬁeed fr@ggﬁerﬁs Qndlclﬁtﬂggénerﬂé V@ﬁ%ﬂtbfﬁﬁmﬁﬁeld 'adsl&@éqmna@al nst
pro 0 tides I NCI Uudi n tide ra nt.s t re as

doscri bed + KdRpeh omshiig s Seanfng YopTank oyt ah SORES trasp oS uglk e,

for 50  WOfidgmants Zﬁdmf&fdlléﬁ%br&ﬁ&ﬁ&c qeqarged;@mésqmt encdde pdrh@nsdﬁttﬁgt ion of

-the presence of h VR 1. d gene nutations, or the 5 detection of either over-

or under @xﬁy&gl%ﬂeﬁﬂhh&m@sﬂpﬂ&éﬂ@m rderramS\Rf theoProfedn.ngAC cat i on
dysfunct i On%hlb'éﬁﬁeglé gf iﬁcﬂ% dhﬁl%Fééé’ feid 'fraah‘x@ﬁ'lt dg)tn&%isg a AGLIELERAN Of

alternatively-sp orms trans may correlate with
certain ion chﬂmma@mlgdommerrsadmg f‘;mez;eqathomt initrops tthateengodea ¢lie Wit or der s;

qene. o odug s Stk v ot el BUFe RV Ao MR PRI Eyfeq e © ©

presence of lepodified (e.g., |ess than full length) hVR d gene product

whi ch correl at es ncti o st.at e a pr.ogressj on toward
neh o st e Thdddithring e BURT B AT Al B O B AR e o
by utili zi ngsomtai paddiageids, leaeﬁbB;UDNAtxﬁskcﬁles sham@rbﬁdhsé: ﬁgdeamgheﬁst one
specific hvR d ene nugcl ei.c aci.d ar. anti dy r eagent

descri bed hélF8igHt Taely SH@%’&‘TWQW’%‘E?’&CQ{@EW“S@ gt eaqt | ni cal

settings, t %r&éﬂaﬁ@rht mgt oD Ad Riré prRferatély i RhdtiaBout IBNEGREERIVe
channel / homeost asi's abnormalities and to_scieen and ident i fy those

i ndi vi dual s nEgIEPPHes|0h thenysieatipcieh srquencss of @>§W@Hgla81%o»dﬁ%nﬁmw For the
det ect i omppof hVRTlaedlanfdaﬁdc&néac@ﬁm&urek %?chqngﬁlélon%i’s'a 1Hﬁu&§ﬁ}&l%§ aads?-o

startlng source for %enonlc nuclelc acid detection of

transcri pt s porferatim N genelepilen tat Sybridise toennd arg therefiore gosaplemeins wﬁuthm t he
hVRI d gene i cl i n

t echni gues g?gﬁﬁ:(ﬂa&:ﬁ%@gdﬁ yogg%t I g#@g%&% S%EP ?‘%‘Hvﬁgg’?’?ggﬁgggf‘fd&g based
detection t dethighlyisisingers odewdeiatadylstringedbatsidsseribed above. In2Bose pdstancesing, 1. 1.
DETECTI ON OF, hi
within the h hgéﬁeﬁN‘éa%*@ﬂ'é&%lA%@a‘W%@M@% filEse R L Pk ques.

Nucl ei ¢ &5 dtﬂngemummﬁltmshmam&dudaeblg cashibg in6eSSG9.03% sdwkust arti ng poi nt

hocl ot e ar PR3 A0S B Tieb O S PR s PRIBI™E <
;QS; he a][t blb@mmm Irgé)g)l , NGOy (fore234Ba3d oligod)y D¢ aicieit acid nmlecaﬂml dffthe: ation
ys 0

bnor nal |t es i VR 1 d gene
SEranture, RGN Al SO b s e sisaremaec Gt gREHMPIRAR orps ol
rearr angerreni\azldsgaﬁb réSaioh o8 as AisehdeGiringes ibathp laﬁ@tm@tredcthlt(ﬁdﬂxml,d 3' (r]I ect
Sl ngle strande

sequenci C et al 1987, ture 330: 384- 386),
conf or mat ﬁ‘é‘F e}%cﬂ%i?ﬂﬁ?ﬂ%"ﬁq 5‘1‘\%}}‘3%5@% paggepees @qyﬁ? usp;?a%gar&? bOEYRS  pr oc.
Nat | . Acad. ap@ior trtpp\hdiB: 288184, 4lkb usBfil f5r QDI Edend Reduttioh. Sl further.,

such molecules may be used as components of diagnostic methods whereby, for

example, the presence of a particular hVR 1d allele or alternatively-spliced hVR1d
transcript responsible for causing or predisposing one to a disorder involving ion
35 channel dysfunction may be detected.
Moreover, due to the degeneracy of the genetic code, other DNA sequences

that encode substantially the amino acid sequences of hVR1d1.1 or hVR1d.2 may be
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WO (12/e21(1 PCT/USQOL/-15331 (Keen, T.J. et al., 1991, Genom cs 11:199-205;
Perry, D.J. & Carrell, RW, 1992), 5 denaturing gradient gel

el ectr opRed e5k21¢ DGGE; Myers, R M et al., 1985, Nucl. AcpdsuBesss3des:
3131-3145), chemical m smatch cleavage (Cotton, R G et al., 1988, Proc.

(Wl | ace. R 'Be0 Iy MEpritigg g dieficie 0k Ehi GORLEIGHN. 40 OPIER EPD VR

al ., 19955 Biadymeptiddsyash TN A%Qqu@ﬁc?@s mdlﬁdd)tmgantbmt are cambliﬂ)dﬁshybddizﬂx’rga:o

detection of  h ene- speci fic. nucl |d nol ec tient sanpl es
or ot her apptPSngigmﬁ%cl fcécgstﬂféélé n%sd O‘? H rﬁglntgﬁ'ét Iqrfni‘%iSFal n of

speci fi c gen®ndRpueeBat vould be E3pableRdf F«sﬂﬂ@mdmbyr dthiggenb 8oniftichs Gut fore
.anplified m)l ecul es usi nglet echni ques we known to those of skill in the

art, such as! eﬂ%%enég?ﬁyrﬁf FLRYKLAEst ed above. Utilizing anal ysis

techni ques such apydiBaRehelHVAR o h&&@hﬁ@ﬁ%ﬁﬁ@&s&ﬁﬁ[ﬂ &ﬂulﬁpﬂné’dsﬁd to
-t hose which woul d %e expected if the nucleic acid being anplified contained

only nornid ahopi 8% everalscangmrebefaplogy at e aupleptidedeydr morrepigfeeabhient lgash VR d
gene nut at i ofy, axk&H§e &déhh{ﬁ Snsié@g“;% @3&98 {SERBHYRIOR: RGP0 AYREHan be

perfoi~ned to type pol ymor are in close proxinity to nutations
in the hVR ohogmdegy tostbe fncleio aﬁd%quq@obwﬁﬂﬁ& éﬁ@rdmabéetamed by thgent i fy

i ndi vi dual s 0 m
exhibits i n g%gl“sequg?n E e?%ltn%atrgl?ll O%I’%S(Q‘Iﬂél p ?%1 2‘5& é&%ﬂglﬁgaéllit can
al so be usedAtids Rdesardlf 2(2..1)114676-46&0 $1994)X. he general population likely to

carry nmutations isns, that can be used in this,. i.ncl ud

r est )r/i ctioh f ragn‘éﬁ?‘%@;’g{‘ﬁ% W%?ﬁqgﬁ%cef‘%ﬁfﬁéa)y%e\)ﬁ?iﬂl ?%WSF‘%‘E uence
valr iati ORS i the aﬁzghﬁsﬁ fﬂcﬁide@l@leﬁﬂﬂy mchh@ﬁs?@t su‘@ﬁﬁuﬁdﬁﬁﬂﬁ‘ dlﬁelggdLnﬁxcMaae

ol ynor phi s nd si e uence repea nor phi sns

gxa?/rpl ep b‘é?lﬁtl%? Igsu S{% CST’BC glf‘ﬁfl {eFPISg’se ol %@Patﬁcfxé% on
| engt h pol ynaicBidsSHE sdrfe &l @ﬁhﬁu&{au@@gn%)sﬁr gopidauat mase ARBEI du _ﬁ&eat S.
The average separation ofgeﬁ C-dA)n-(dGdT)n bl ocks is estimted to
30, 000- 60, 00BhdpgeneFgodugt itealf @amr&ﬁnaipl@h@@s @d@gengfors%laét@atlee@mf@nﬂn%aﬁfigh

fr equency 6 orekRREY WiRRGA: heRId PR XEARABL XutiSPlchl b i LiRE Idheati on of

genetl c nmutations, such exa nut at1 ons wt d gene,
and the di agm@éa@ng)a ﬁmas@aadbseqanalqm YRdé elypeptides Such amm &idut atl ons.

Al so, Caskeyeflidlion ip ?ﬁae Rt B@the%a@ﬁ%f Zél%iqrﬁigﬁf:%del D, Bifbilityd, N9 ?—ﬁZ ay

35 for detecting s o1 T a- nuc beat dequences.
process i ncl hbdb@plwbtmfachydn@hlh@tymm/ of the atmphipstic nsmoﬁhofathe rdseluny/iRveivedgene,

ampl 1109 e, it act e R HO.CPLAPIBESTh A SR PRI M di iy .

| abel ing the rép orma genotypicC
5 DNA. A BYRbabitpretyrehargad ajmaddcn‘ds arhideylydine, lasgmline and hisédineyamidentidky RFLPs.

Addi ti onal | deri.ve rom.the hVR .d .s ences of
fhe | nvont i o aiirstngerl R B ShilE B gt e B HaaR" Ed,

: ??ZenSSSPO?ﬁ’ilSWEﬁ*“E“@"E?&“‘éﬂS Mol kbt (i pingaial be
pol ynor phi sn’@“{%ﬁ%&?mﬂgﬁ ﬂﬁ‘? &ﬁ?’[‘)‘?‘P&P‘b&?‘i@Yﬁ%‘”%% 853 can
procedures. ch@e @q;blyp@pﬁuea@ﬂﬁﬁuisfal z‘ﬂﬂ&fsdﬁleftﬁﬁe éﬂlﬁoldgfcslcdduo (é,: g.NdRod d

gene-specific nutations qr shs can |ncI bridi zati on
t echni que§6 viFhaapely ﬁi/%?\?é“’f"b Vgi‘éﬁfﬂt%“ B RpGRaceiRgt tp%@?ﬁf‘a?’ﬁt‘?fﬁ nucl ei c

acids including r?ﬁ@ﬂ@lélé“ﬁ&d%e&ﬁes@'s@&d@n@& ofthORRENEIANRRy BE el@RRR&Y at e
vari ants thereof, obtained froma sanple g., derived from a patient

sanpl e or ot Werdergp raBarrﬁhabé?Rdélcpmnarsemﬁ@:@r afjagiptysH enéy inglding but not
limited to alterations that modify processing and expression of the gene product. For

)

example, mutations may be introduced using techniques which are well known in the
35 art, e.g., site-directed mutagenesis, to insert new restriction sites, to alter glycosylation
patterns, phosphorylation, etc. For example, in certain expression systems such as

yeast, host cells may over-glycosylate the gene product. When using such expression
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| abel ed nucleic acid reagents including the hVR 1 d nucleic acid nol ecul es
of the invention including reconbi nant DNA nol ecul es, cl oned genes or
degener aipyg) yauhant s thereof, as described in Section 5.1 peyus@as4sssader
conditions favorable for the specific 20 annealing of these reagents to
their conpl r: ity . f ek e

| engt hs of Shaons g BY BREGTING thel AORVRYELSHERFp RS A ate phYP, s
After incubdM-lioked gdydosyhriomnitesal ed nucl ei ¢ acids are renoved fromthe

nucl ei ¢ aci d: hVR.d nol ecul.e hybrid r.esenc nucl ei ¢ aci ds which
nave hybri di zed. 1 PhhG: o g R bV BIL AR R o tthe IGaTut ed U g such
a det ecti on nsedifieeh VRI@ nieteiceick, fay &6 iligated @imh hberdléddus pyqein@ncoddiggue of
.interest can be inmobilized, for exa e, .to a soli ort suc

I d su a
menbr ane, oSCAHERFGE §1E0d5,3 Fusion MQICH. AACKRERE ih2 ar%rad&rﬁtf%mwta% Q‘@id
pol ystyr ene JaeRSacid &f thh iciﬂi/eﬁﬁ&?thaﬁéﬂcﬁﬁeé d‘ﬁdlggégtiﬁe withofr RpPRebeSnvRadel ed

-nucleic acid nol ecul es of the invention as cribed in Section 5.1 are
easi |y relfopeefeinpar @ Eegwentdhereofeislivkad Hinijerraptad By s@p crdens aad im 7RI, Wucl ei ¢
aci d reagent.s., i i r i lel = known to
those in thg%éfrct&@arﬁg%gﬁ%eeﬁgoﬁc?g%%e?;elgg%g ﬁﬂ%@ﬁ%@ﬁﬁigﬁ%‘% d

mol ecul es ofprothia riay/emengimechaite cantazad ddavage sibelocang hetagen thethiMR Bhneal i ng

pattern exp ed f nor | d._gene se i r.1. ef er nune
thetner & porddee ARG AR IRt bR EndRRRorEE TR URIA B RS Ve
aspects of RWaved geapfremhehsteniogrannalicp NeclBlr asbsegaehcefencodivanpsion RNA

froma ce type or .ti.ssue. known, .ofr pec to express the hVR d gene
my be | sb) AruBnsAG teddTaboon e e RIDRREh SR oGt it sreaesas
descri bed s_ent@ding trandased W R U, gedlepcamebding atitatedh VROd0E edquesidest ur e or
froma S3 WO L2/ a-t 2] PCT/U‘%Z [-u331 patient. The analysis of cells
taken from COFPIIREPERIde sments %%'step in the 5 assessnent of cells to

be used as part Ofhethi€ld mkASE dcil SMedul@l AR IOERUNGHAR alb.bedké®iNat i vely,
to test the effect of conpounds on the expression of the hVR 1 d gene. Such

anal yses mayPybedationproheyies abiainitg hERAA gDY origgnpmpie MptePR otinthe
expr essi of Rl ubfife XY ERTend oAl Bb MePRlpeAbi POR | nACti vation

of hVRI d gene expression and presence o ternatively spliced hVR d
transcri pt s.amgificationmetheds i iselate TR bieIPNAS gad gendanain wﬁm, frameathex
nol ecule is Sﬁg&%yesi zed froman RNA nolecule of interest (e.g., by reverse
transcription of the RNA nolecule into cDNA). Al or part of the resulting
cDNA is then usedlheshVRE genepkeauencésof the imyenteincmay ildo asadl to fijodate impyant

react ion, s Liﬁlfkﬁ e%’ﬁeﬁeﬁ”ﬁbéﬂ ﬁlﬁéhl z?ﬁle{sefﬁlzr{}; I;eaxgola%trd ff#ﬁir{dbjﬁgual;r gi?he?uc' ei ¢
acid reagents used as synthesis initration reagents €.g., priners) in
t he rever2® knosmse preposeditodioe agehatype midtet @nph chanpat dysrstiepsMaant hi s

nmet hod ar a sen,.fromapgong the RIVR 1 d.nucl ei.g. aci d,ml ecul es of the
oot i on adTRESER BhER: AR Sehd ol d mafl a B BT b BRBEHAES DL (%G uch
nucl ei ¢ aci dheapgeivtand diggnastid §aeins JekPibad @ Satiod $4., infia. Adtirohblty) sadh t he

anplified pr , the nucleic. acid anplifj iion nma e 2 erfornmed using
radi oacti vel %fdt SFOG-SPARFnGeRGan Payed @@f"é&kﬁg‘éﬂgﬁ’ﬂ‘? @égl?tto}gy ?eeé)'n@iof‘\?éql)y,
enough anpl ideif&@e WhieHeeh affedt iREcHimAg fonaiont hat the product may be

visual i zed by stapdard efl udi um bronude staining or by utilizing any other
sui tabl e fficl eic ‘%Eﬁf‘%f’éi‘ m%%y&lecsspe By g;bs_o?at%g?ﬁqxiag{pilev YPERE Such

RT- PCR t echrpepiestesdfiqitewhich lid %60 khows & @6te o dkiiefome af (62, &YRUK Fatent
transcript size whi cq%rr% be due to normal or abnornal alternative
. Tag

splicing. AduPt4.633a% Eirst cDBMh siEpnd gnaahe yyathesized by byhridizag ae pligo-

quantitativ ! gkm I . I

alternati ve%ﬁglgéoﬁg glggﬁ%ﬁ% tr arr:lgéélr%?égtfgongtel%sfgg tl%g&rﬁﬁ)gtrs]%[p en%{?a ﬁ]%ei c:,/xlp(rjeus ?ﬁds

-rel ative to inhodsedividdalhputatively caxiyittg the muytant h VRidfallakst amshbyiéxdendig the or

exhi biting. a i | L t rd C i r 3 . case where
detectio nglsofne’g‘}’pﬁgltczkln?i R@a{aﬁtey ée)rrg#ar rils\(/;gﬁ%es' pfl?ecgéag%fpééga%gg ¥ |mse Cg%lggrléa@l,%n appropriate
" prinmers and/synthesibed skizgin oligqmucleeddecthnt thbridizes spesifedally bathe 57 end dfehabsence

of such sequence, na |ification would ocgur .. Alternativel prinmer pair
oy e cnduanal e, e i oot eBBHt: it ofRAELA ViR PR RiOHES
choose prinmers which will yield fragnents of differing size depending on
whet her a particular exon is 35 present % absent fromthe hVR d transcri pt
being utilized. As an alternative to anptification techniques, standard
Nor t hern anal yses can




- SU ra nma

be perfornmed if a sufficient quantity of the appropriate cells can be

obt ai ned. 54 w0 02/i-1210 PCT/USO1/.1~336 Uilizing such techniques,
gquantit avowesesowel | as size-related differences bet weenrP6ThSR/L538h
transcripts can also be detected. Additionally, it is possible to perform

hVRI d gene g @8abRVcRS AN siffesttd th DNACs u&ldé%ﬁﬁlwls ‘tﬂ}@ﬁ‘oﬂ mEMbEs #eEt i ons
(fixed and/or frozen) of patlent tissue obt ai ned ffom bi opsi es or

resect i ofs, knpahinithgagrt.nBy gompating the TN A sequenesaef the musant by &I datlgle tqthat

nucl ei ¢ aci f may be
used 25 pr il 4 TR0 R, IRl AtoReRER e R Ba F BheRlaof T
exanpl e, Nuinwction®ithe niu%u? hV'REPﬁIIgehmpﬁidumt chiy be bsheztmtrmd)n Prot ocol s And

. Applications", en Pr 4.1.2. DET OF

PRADUCTS Ant 1 bodk BEHH VAL eeasniyin gl e R bl e N AR egaian
products ormﬁdﬁmﬁmspéct@fcam @kndwalto pARY thdenithRdivERL Balldg be@ DA descri bed
lL.so be uysed for the, diagngsis and galggnom s of ion or

canon- re?f%t a5; 8B PA £PRSIuSiRdisHR AHNA TR & SIS MO SR SUSRE e i PETRHEL ect

abnor nal i t i @8 niulard A& R 1@MVle1e0 FTHR YioBndl mmﬁﬂgen@waw ShiEB1Oka @mé?édftl es in
the structure and/or tenporal, tissue, cellular, or subcel | ar | ocati on of

hVR 1 d ger@apihsabedabel Wb@@n@sap@be fq@gmﬁéﬁtﬂae %ﬁrreémnd@aﬁﬂne@nt h¥klde used
to 20 scree ne thelr
i foct o on TR T ek Bbiatel, CIoARCHnGE AR ATRI BER (ehuaEkemEy e

conpounds whéex he harkedadsubiscirl tefdquencs apalybisacemdingdo imsthade M@lb@od'ms or d er
S can be d%%éyted and a therapeutically effective dose determ ned. In
vitro |mmnoassays may be used, for exanple, to assess the efficacy of cell
25 based gene t hacapying oo anaher@mbodimen- aneix@reesiodihbmryleambe domstrected1pl e,

anti bodi es Lrect St. sed i.n vitro to
Gt o et S SN RS Rt or BR RS R R a TR o S &
geneti cal | ysusp@idik e expréss apnmdmtdwmmlltlmml 1dels'1duSLls11’spéﬁnal ofDr&nwivhlto al | ow
for a determ nation of th giéer of transf?)yrrrﬁled ceII essar% t o achi eve

t her apeut i ccaélfyfsiuﬁléé?‘qtﬂ‘t 8¢ prydpets oags %HtFtb ’Fn JeUFYREHF0

repl acengot bdPExPr&sed andﬂ&?echb&ﬁsiﬁg Sthndi®d hnttboas séreeffls aeBhiya&dnW | | general I'y
i ncl ude those which are known, or suspected, to express the hVRI d gene. The

protein i sofoiynsHonBithAREbedist wired aa%wst theonormah A RAd gere RTGARFtad t hose

descri bed '&bsH%édQWSegtiorﬁf‘g N aanPscreErﬂﬁg techﬁ%ﬁé@@&' ?@rexﬁmgﬁ:bﬁ'éﬁé\gr y
Manual ", Cold Spring Harb aboratory Press ring Harbor. New

York. The iBongdtlagecass), 5198:?& ABE -hodiesya d.abprsrary Manual]) leldegmﬂlgﬁ%bﬁla

patient. Thg, ggw@l A3 &8} s taken fromculture my be a necessary step
in the 55 Vl Oc%zﬁlel%lg Pér/ USO1/ - 133G assessnment of cells to be used as

part of &5 ceI | - blseagesgihase aﬂiéfﬂ?dgynmte@meqm ipran egprghsedigant pipdpst withy t est
th ffect d
€ eftec %Pﬁﬂ@t}kﬂfrj r}‘é et a%ﬁ%&ﬁ%g; i’frté RethfR njrut u {hgp%lyélgﬂeﬁ rre

dlagnostlc net etectlon 0 gene conserved
vari ants or sepebantthRﬂdgmpmdmd’uan&bﬁdlesrmgllikdym VIBSS~f€IaCt \&btlaﬂplreutant

i mrunoassa rei h o) onse

el udi ng. VR S hebd ey My IR e LB B Pl TR SN S BRORT Co
transcri pt Santibodiee par bepirlfidd amd vabjestcd tescdateetaadykiy atdveding tonethads i on Wit h
an anti - en s,specific anti bod For exanpl e, antibodies, or
fr agnent W]j:;gf‘%%g‘?@‘? gtffi(ﬁfg‘sﬁ?ﬁ%se descrlﬁed in Secm)on 5.3 s-u~ra, nay
be used to quantintatdltettaye @nbalidbht dtthe/@ivyntitel Getcotlig seqmleasieh‘(aRlcﬂlVRl d
gene products .or conserved variants or . tide fra ts1 ereof ., The

ant i bodi es ‘Ea&rbef%@ﬁﬂﬁ?dsmt SO 1 Ry ust g‘?"t“?lﬁﬂamt Odske Eéﬂﬂ"ﬂlﬂé‘dhﬂ

hi st Olt 0gi Cabds¥d of$he r{hcld'féw@hﬁ@é@aﬁﬁﬁ@%&d%qﬁdﬁ@bﬁ“&&h@ﬁVRQﬂ gBh&zra@acopy, for
insitu

proteins disclosed herein. See, for example, Caruthers et al., 1980, Nuc. Acids Res.
35 Symp. Ser. 7: 215-233; Crea and Horn, 1980, Nuc. Acids Res. 9(10): 2331; Matteucci

and Caruthers, 1980, Tetrahedron Letters 21: 719; and Chow and Kempe, 1981, Nuc.

Acids Res. 9(12): 2807-2817. The invention also encompasses (a) DNA vectors that
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detection of hVRI d gene products or conserved variants or peptide fragnments
thereof. In situ detection may be acconplished by renoving a | ustol ogical

speci nenwbrouAaopat i ent, and applying thereto a | abel ed WéR/ulsodsseaéi body of
the present invention. The antibody (or fragment) is preferably applied by

overlaying thg.ih Qwéﬁ%ﬁ%{e% g}’ngﬁﬂﬁ n%LQIeIc{ é?c%’ﬁ%ﬁ? ?I%Pc&réé]bﬁlsﬂg' ®Fbrganp! e.

Through the use o possi Ie t termne not only
t he preséncexpséssionevehivry ﬁiagmmtanpanbdefdm fQIcGngleR\lé@IOdﬂaglsameBC@r pepti de

L T e T
of a w de vesdist seqaénches; yndl(o)ggmwcaﬂytehgxdeeredhodt calis thhiaconkaig apy ofcthdur es} can
» be nodified.in or t o achi eve such | situ detection. T noassays
For ThVRI d QR aTR IS cofing Sl abumiir dnesopielabit aEtgREIRER no eof
wi Il typi caitlaydiesdihe %ﬁpﬂemb@ftthé@ocﬁn% Rk Boes 1 RS RUDIAY Red fedeid, | UI d, a
- tissue extract, freshly harvested cel or lysates of cells which have

been i nchBategnlatasy glementsunglyde but ‘F’Fetnﬁbh%lité@ Ehiwgugibleand @oa-drdusible | abel ed

ant i body capﬁ,lpA f GEHes IR r
variants or pe Of?rgeenﬁgngfae%ee %ra%ki]@lgg\{ﬂrg%d detlgg:tl ng t tﬁog& Sgggggﬁgﬁr%te#tbody by
e

any of a nufsedrivsandgegiratgeapression. - Rinbwagilatonheements lmhéieﬂl'l@ﬁli@gmtal sanpl e

may be brou ‘HHR'P se support
or carrier gﬂ% &gbsﬁl%ra%ﬁ OK'F%se or o ell'?égeo lygé& aleseglhgl% R is 35
capabl e of promwibérs DﬁSHQOa&dosmus:ehé lapaystém) the t mrsystethuﬂnlea“fg_ﬁ syseam,sthe The

support y n be shed vmt abl e buff.ers 0 tr.eat.nent with
Che” det b yBRC DseR R HER Shrlatid SButitaditanstas rie ni GRHRE .
support mayof fiesoabsrowis higcprotroiertfe3-phosph¥Edydetad kindie) thRGiobhobéns of éc1t15336
buffer a second, tinme renove unhound anti bod The anount of bound | abel
on 5 solid B}ihcﬁﬁgqtf‘serﬂif{)@ﬁ@ﬁm’a%w& ¥ ymabng Ear?fc?r%nal means. By "solid

phase support or Tfikvediion sEll futtRe dRthdREMusbieReid anaRRaThEudihg Butebtng an
antigen or n antl body, Well -kn@wn supp Ortséxii{u carrl ers, i ncl ude gl ass,

pol yst yr ene! mb‘S it PERdeicleinid apalogues.equinalant ihthe gyelgic ackipplgeeles nat ur

al and mgi iiés‘éfibé‘@ﬁéwihogﬁﬁmvﬂ@htY% wédqmtm@%onteﬁt}éfe&sto RERIdRANEASH The

nature of the ca~.Tier can either soluble to sone extent or

i nsol ubl e. thaeh @f@;&b@@nﬁmr@aﬁy@haswuﬁw@éwww%ﬁw %l‘éﬁ}f)l%&%dﬁﬁ@bﬁr uct ur al

confi gur at 0 I I o] an
igurati g é\féﬁl&Tﬁ% Ling é‘s%ﬁ RSndR tSP?h'e%a rtﬁeé@&ﬁ?]cf‘el £c1@pﬂéi

anti gen or anti b e support con ation e S
in a bead, Wpllck;mantlmaeb of %1@11 imthe ag. iSee.i @, EglmflmcM @tala IQQ&tNatume or the

I h
CKLET N VSRS Syl ey AL M NI B USRS i Apguch =

sheet, test supports i nc beads.
Those ski2bl &675n the art will know many other suitable carriers for binding
anti body or antigen, or will be able to ascertain the sane by use of

routi ne experinmentation. The binding activity of a given Iot of anti-hVR 1
d gene product antibody ma)2.baVR4H PROTHEINSAND BONYPERTR! known net hods.
Those skilled inth rt. will be, abl e 20 det er.m ne |ve and opti mal
assay conditi onsT%%ﬁvgﬁgﬂuﬁl&cealcfﬂ ngef“blﬁsﬁ 8‘8%‘1689??15“1? 0 generate

exper i ment atdcombin@nEDMIA fbRcitlay that dirddh il extphed sioth dp}gﬁplﬁat@ﬁ@stt iceles sfpeci fi c

o o RS S SR LARER ) i Bl U by R o 7™

| nununosor bEWR 1495 AinclisAdlISALtive d:fBivaként VRIAPSétkins bR bAIYPSptides. ©/p.,

M croblologlcal ASSOCIates Quarterly Publication, Wal kersville, )

Vol [ ey, A Byutaigd, trupeppe oradelwd fprmpaf RYR1dgrepide fygmentgof h¥R1dgorE | " 198 |

Vet h. " Enzy R 14 fatéi2ordicis, MadcRonfty deffhalont I&&qd popYd ATHGARSRY, ORC
Press, Boca Raton, FL,; E. - Enzynme

| mmnoassaypolmg@t@esﬁmmdlsm@wby sanm@peﬁiy@oml @Iatl\ﬂ%’ (b@uwdtuprochameelant i body
wll rea { f nic
substr at gB ﬁr@l EH&E al?h%laﬁ%t&ﬂg a?kh% rﬁﬂ@é B{fﬁlﬂ pr(ﬁéﬁf @githglt fect at S(\‘;@'ﬂvéfl){gqﬁgc an be

" detected, fomexdepl e, by spectrophotonetrlc quoronetrlc or by vi sual
means. Enzynes which can be used to detectably |abel the antibody include,
but are not limted to, nal ate dehydrogenase, staphyl ococcal nucl ease,

del ta-5-steroid i sonerase, yeast al cohol dehydrogenase, 35

al pha- gl ycer ophosphat e, dehydr ogenase, g?iose phosphat e i somer ase,

hor ser adi sh peroxi dase, al kaline phosphat ase, asparagi nase, gl ucose

oxi dase, beta-gal actosi dase, ribonucl ease, urease, catal ase,

gl ucose- 6- phosphat e dehydr ogenase, gl ucoanyl ase and



57 WO 02/-~-t1210 PCT/ USO1/-ts33C acetyl chol i nesterase. The detection can
be acconplished by colorinetric nmethods 5 which enploy a chr onopgenic
substrat &g eyssbive enzyme. Detection may al so be acconpl i sttemdusi/ssissua
conpari son of the extent of enzymatic reaction of a substrate in conparison

v Loy, D ealeth s et s, BRSSP ARGDSE ARSI ahed usi

| abel i ng & hmcﬂtudmtbhﬂVleddrandritVlbhﬁ?aﬂnﬂxdacabmqubmes deplctsd poEK}S)IZQ*\amﬂ det ect

hVRI d gene ptides, thr use. o radi oi nu unoa (R A for
Ve Re Te3vss, Ve i ahds

exanpl o vl R it Ve, 8P ek ES iskhudl ahE PRy i ng
Cﬁur S edo N Rasjioddgygsinds é@&aﬁﬁegeﬁi thei 'mnesSm]Ibel f&nﬁl@@f umech‘aﬂmlet n, adtl&t(?h 1986.
. The radi oact, ve | sotgpe can be te uc ans as, the use o ganma
counter or éhes%’i‘lﬂf’?cf”ldétsﬂ‘éﬁﬁm%?frﬁgsg %ﬁ%‘lt%ﬂ 5?%‘&5({/‘“ d?:’ﬁ‘apfs 1P§h"alﬁso
possi bl e todahell st ffferBE tﬂeq%tem lbﬂacémﬁ& HeRSCANSmEMAPRA d8maihen t he
-fluorescently | abel ed anti body is exposed to light of the proper wave

length, i0s pr es@ﬁééV(Fanfpw a5 npbpeptides of tee ingentiondrelydeprptide Among t he
nmost conmmon C I U

'St hi ocyanﬁ’%é‘é”‘éﬁﬁl‘ﬁé‘r‘fﬁﬂ?s‘ SRR, o R RIR oMM SpBldnd CHAESRORID. i n,
o- pht hal dehyldsaan erdhepress antated, tancaled ondeletsd dgrnasenf the pl@tw atet ect abl y

| abel ed usi I t he
| ant hani do. SgpeROERERAFt R Id At Blefurs HEH PRicpaciup b sBhVRIT 8! cuch
met al chel abk nbtagramhg&eMKmeemylllmnamrm alra e [gwmahthRldnudej(claﬂaﬂe)ndor

et hyl ene m netetraacetic acid Y0) c be detectably
abol ed by BB FiG oS aRslssed B T aded i SEDR s itk BRutEhce. of
the chem | ughd pslgpNdtidenafee lﬂwntlbﬁ@hyawc@ntahemla&irermdﬁt&ﬂlsby salatiagionsgf t he
presence of | um nescenge th@ s during the couh’gg of .a chgm cal
reaction. Bm%‘umﬂ%ﬁ? wia @'?i,@eeaﬁelwgmcenw L 1 3EFRINg
conpounds arcﬁaﬂgémhﬂ@brodwﬁhléﬁhﬁ@ionaﬂ%@?ﬁﬂﬁ&ﬁt%\ﬁqd 1{peptiiesS&dh arhiibdazol e,
acridiniumsalt and oxal até ester kew se i ol ununescent conmpound
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More specifically, these conpounds can include conpounds that bind to hVR d
gene products, conpounds that bind to other proteins that interact with a
20 h VR Wwglgans product and/or interfere with the interaatosvinkisshe h VR
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bind to 25 hVRId ) S, €. [.OND (see
oo, Prart K areigaiels ey RRe SRinc il B RRELE gRrH BERR e
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or indirectly | abel ed vmth a | abel ed antl -1g 35 antibody). Alternatively, a
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- Alternatlvely

The assay for conmpounds that interfere with the interaction of hVR 1 d gene
products and interacting partners can be conducted in a heterogeneous or
honogengpy92/h2hi¢at . Het er ogeneous assays i nvol ve anchori pgresémssis he hVR d
gene product or the binding partner onto a solid phase and detecting
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5 and the interacting partner is prepared in which either the hVR d gene
product or its interacting partners is |abeled, but the signal generated by
t he | abewoioasgpienched due to conplex formation (see, e.gPprcTWs®i/4833¢ ent No.
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remai n associated with the solid material, which can be isolated and ‘
identified ‘ﬂ)?l%ﬂ?wp acid sequencing. Al so, once the gene coding for the
intracel lul ar bi pAdhaGnRHEA A6t cbiBs, ARLAILRLSS vipl1 VakedISPressiBH RN Es M bEe

engi neered to express peptide fragnents of the protéin, which can then be
tested for Wilizgdndp eases whesp anrpdennyius issesed as 8y gxpressioneveetar othe AY Rddnan HVRI d
pol ypept hge ?dﬁé Wi b k AR ni c

f ragnent ggoc?oﬁlfgj%ggg%?%és t%%&%%@%n%gﬁl é agﬂeagfdf?%tlgglgra {é?brel?lt? ng tﬁgfraapeuti c
drugs or coevpletis. g nthg lafe prasesierdnddripgtiscleadasisedpenes hHiig okigeriigend r agment
enpl oyed in [ . I : i i to a
o1 d’ supporey SRnbedicERl il eRaBRN R koitind PR bllg WPk O TecpBbiated. 10,
reduct i on ohlseiohin a opn-efseatislirogivy obthetvimal SSnhohwer (ewt.irogionE 1wir B3) myll conpl exes
bet ween the_i on. channel . prpt.ei nd t agent .bei teste .be neasured.
Thus, -t he pFSUBIS FRuaikiRBhY BigoRat e Rt b S SEE R S oo ng”a
pl ural i t 25 ofnfetetimstdsed, erg. tIlogan &sfiemicf 1284h Proti NgtlaAéddoSty (WBAN8R HVRI d 64
WO 02/-L.12 SQ./ - 4533G pol ypept i or bi ndabl e _pepti de fragnent,
of Chis i nvaliT o) cSHIBHY BF SHETAG X BOMh i §F wEd LEhbimas.

conbi ni ng t MackdRbtchl.p 0982 Ppdd. tail. Acada Sbi. (USA) F9PRUIGIH T 9f Magkettdt al. v t h each
of a pluralj f..C _ or, a tinme sufficient to,allqw binding under
sui tabl e COL%%P ?o%’é'glanﬁgw%;ﬁ FH c ?‘F(ﬂlnggédf f%%mkﬂa%%cyggpﬁ & or
peptide to ggglh, of the plurality of test conpounds, thereby identifying the

conpounds that specifically bind to the HVRI d polypeptide or peptjde. 10
Met hods 39 i dent PPSFgIBEAHOS sepalsmat alspybrireqited Fik eHiien;trapslgfon ¢fe novel

human HVR dijeia4nevR | desdiag géqiﬁaénd%@p’frh&%%igyaﬁ iREIAYE ARATY idifigidH &8R!
i nvention and conprise conbining a potential or candi date conpound or drug

nodul at or ofndadigrgnhsaquencesi bedasescvhare the aptirnh ¥R 1digrac inedidjpgist oWe or
tide, for.. i i . th in SE
peptide, o &XRRG80n Eﬁt?adng}'{gseﬂﬂ%#g%ﬁg befdert I@?&éﬁ%’&gﬁlgggﬁg%%?&%ﬁém In SEQ

>D NOS: 2, and neasuring an-effect e candidate c _drug
- nmodul at or ovectérendpdditighal sanslational contisll sighals HvRI e neededo deweler,dn carept i de.

Such neasur | ] L hdi i nteraction;
t he abil ??ya’?%l%c ija%é&zmg E)? %%%%RL&;%L@@%E%%%CBQ%E%&@F f g%gbﬁ native and

- cloned HVRI tassiqtioaskiangrot gighals, imdndiag theeATEdhsiadbn codinl atustts povideder

cal pai n- msdi‘ffaﬂrtthefgrn pé: %l'leoilm Htida Ico o% st b in %hase with the reading frame of the
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Anot her net hod of identifying conpounds that nodul ate the biol ogical
activity of the novel HVRI d pol ypepti des of the present invention conprises
conbi ni ngoazpeiienti al or candi date conpound or drug nodulpatrarsoofisas cal pai n
bi ol ogi cal activity vvith 25 a host cell that expresses the HVRI d

pol ypepti de o]

nodul at or O%@ngggl @a@g%ﬁ@??raﬁgl?ﬁ({]ﬁoﬁﬁ@%tﬂ@yﬁ g[I ;fglg%ﬁ} 8gén0%e host

cell can5al Ermsﬂmiouaha)html ﬂgndteamglnltmiuneddmm cenpeebs vm’mly bi/Bliging dostpept i de,

e.g., viain bl r.es Ph |cal effects of ven, nodul at or

candi dat e oﬂq’[“f‘?IL ?—?@ﬁf‘lﬁp %Sﬁfffcb%% g%‘%‘emﬁ%ﬁ%ﬂﬁ’@ d‘lalﬁﬁbe MELSIQY ar

assays for aﬂap@wmlewd?a{scﬂ cnmn;haﬂfjtnwuleﬁieﬁfssumxtup@ozenehhjliratdﬂs , L {see, .

. measur ement or antific t i_0 ical activity of the
HVR d pol yp&gt P er(?F tt@%% %&B@S @gﬁg’é’hmﬁg ﬁﬁ {fﬁ ntification of a

physi ol ogi cal ef irﬁa‘ddmcﬁu@hhomten%&mnﬁﬁﬁjw&%&] @Hﬁh%@ldﬁﬁh@le EyRApti de as

. described herein, or_an overexpressed reconbi nant HVR d pol yﬁeptl de in

sui t abl e 1ok the énsered saauanaes iy r@@dl@s@pm@sgmﬁse@ébq aqnea)gmh@émrt %macgecr ein,
wherein theg YRS

under goes uparggﬁ)wg%&e&qe%girlesm oé?%&n%t’%@ gect )%}ﬁﬁpﬁ&‘d%@ﬁ%é@% i nvention
enbraces a oeavagd) m‘fpreteirelandurgs gy ba impmmlmﬁmrthh&tmtlsn ofaﬁnatptq;emf modul ati ng
t he bi ol ogi act t v H\/R

pery Uscn -1 505 R e fes Ry Sl ¥ et a8 Pt bR s on
vect or har bnoﬁaig»rca:emo:g adcmadifidatiorsequenis. e\rp@mpmg; c&llHﬂE’bsjorﬂmlslyqyeqemsde or

a functi i de or ort on there etermniilg
Che bi ol a8 £t Stieren Bypriie b utednBR gt firbird BTy NRRET HE i R R ence
of a nodul atQresedPTY s efd) @hmwtngldsheellsabmcmp@dmedshﬁe caithidr ataehinesfoeund
and determ ning the bj oerggm achMé of theI e%\_ﬁre Eﬁd E!VR d, ol ¥rgrepti de
in the presBifPel YPCEHEE RIHBRY (3RS PhELyepaYlay PRIy aélo [ ence
bet ween t hegddd Bedcet &ﬁa& RiusédlesudRhanpalifPERE bl 1hélu&é‘§ut%@ﬁc§trlﬁﬁtéaftot he
nodul at or cogﬁgund and’in the absence of the nodul ator conpound indicates a

nodul ati ng EHQNERP. BRK, &Wo@@& N@%@&Q%WlﬁgﬁSI chenucal conpound cal l
be erpl oygd as arokpkil MEAHbALRE RS h bIRRFbi:hroRtsaNSLRCCOr ding 10

the present invention® fested as cal pai n ators ca~~ be
any snal | chepressim @@rﬁf@@qﬁ Fagiex ginpleoerilidines aviti¢h stallp egpresyghoh¥RiAd sugar

nucl ei ¢ aci ﬁ dlyE%indgg of th %ﬁ%ﬁgﬁ hd éﬂgldee}eﬁp @b | Ytnbe hﬁﬂﬁélh%gﬂﬁ‘gﬁsﬁﬂ

nol ecul es a des. he "conpounds 'used as pot

modul at ors &emoﬂaevldcksgmta‘edlralmrgqnﬁemfusplmanongmt clis eagbe roMBONITdyeith)

sol uti ons. £ Crl. ries by
aut omat i ng g{}glgzlzlg%ﬁ:sat% (Fmggﬁ%@é‘ eeél’i ]gN C@gﬁ%gart\% %pflt@%%ﬁe%}pllfb& érgnvenl ent
source. ASseaysrdeEnents (ezgl Ipyome{nn enhamnar atduehgesf aansenpindplesninatorsaucr ot i t er
formats on m

rotiter ates .in rob 1838 er.e e suppl i ers of
chenucal co ]&6%&§¥a%loﬂéitﬁdf’ﬁd &d i 8&%5 Fﬁ(%wm%ﬁl? 1{1{5*3&1%%9 BEoui s,
?/g) kSi g ga Nréfrgin@NASél;glﬂsatﬁdSceIl&@hy &ElaukagamgmmﬂBéam@mm% dhmlahgdh i ka .
ucks vmtzr a or ex S.0 . C ou e _synt hesi ze
by net hods Eﬁ’ ‘ﬂ?hﬁﬂélea“r“f“ W%ﬁﬁ?ﬂ&ﬁi&ﬁ&gf gﬂ% %’hﬁ‘dﬂl%"gi es are
parti cul ar | yecombirinoplasmiddonfdiSredRtB6¢ tothe @élemuinataﬂbﬁ/s @énsttb@taﬂgvel HVRI d

I | eotid d I tid d bed h S th hput
ggr ggﬁf ne8n%%t$§56tgr€h?/glgg%*%ﬁgtc; thgag p}(;rg?r%,rsétygqﬁwggrrgxlvr{o forlrjrfpom W%Jr(]:h in Eu%llj %at? !

be cloned and expanded into cell lines. This method may advantageously be used to
engineer cell lines which express hVR 1d polypeptides on the cell surface. Such
engineered cell lines are particularly useful in screening for hVR1d analogs or ligands.
In instances where the mammalian cell is a human cell, among the expression
35 systems by which the hVR1d nucleic acid sequences of the invention can be expressed
are human artificial chromosome (HAC) systems (see, e.g., Harrington et al., 1997,
Nature Genetics 15: 345-355).
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conbi natori al chenucal or peptide |library containing a | arge nunber of
potential 30 therapeutic conmpounds (e.g., ligand or nodul ator conpounds).
Such conponauenibal chemical libraries or ligand |ibrariegcarisot/msss scr eened
in one or nore assays to identify those library nmenbers (e.g., particular

cheri cal - speci e, 1 PURE! FSARN)cahfl Wl ABIRYAn dBRidAN SHANACIATJSt C

activity. The conpounds entl 2ET Ve a8 onvent; onal 1 ead
conpound$, micegats, tdbbltﬁ@.lma ptgs pigednias-pigh esheépy lzoais, aadtoathutitaar apeut i cs.

35 A conbi nat or.i al bra n _of. diver s,e ch cal

compounds. JEHETE: E-drPHER: ByMER B APy RPReS  Medpob nsgtic s Sl hooi s,

by conbi ni rtglanmfaf@eds aﬁlﬁllz@d“@dplés&hgmBMHldllrﬁ@lebé axﬁdzseq(ubn@s;ﬂoheagﬁf&@tsuch as

. am no aci dss)g an exar’rg ) M é g? WO 02] -t.4210 PCT/}J SOl 1-1i 336
conbi nat or | SRECIFT r&rRices: BreSSl%g 4 @Iéu?}Plcﬁéﬁtﬁea‘éﬁr’lcPﬁraSa‘?‘ﬁ} 2y s forned

by combi ni nghimals lat hawi bééh%@h&@hll?@ﬂélﬂée@&i ol etexphels %"g&’ndﬁ@%ﬁé Blaghenay for

-a given corrpound Ienlg .e., the nunber of am no acids in pol ypept i de

or pepti He speeipB YR Id nye qn? #nd Swemé@réamw&ﬁhﬁbhﬁ’fabe@a@m@ynt hesi zed
th h Th
o argERERLS L s S S BLp BRIR PRl L B BES e [0

preparation | atori a em cal 3 wel |
known 10 t d'knhdseuthavinmads)said their praghey.pertinent art. Conbi natori al

oo 8 050, 175: - rrrppileh{miih RoRhE By Rl B bfude g 5, (8 N
Hought on etteeliniquek 9] kﬂ&&tnunehea’:‘ﬁcﬂncﬂéﬂlﬁgl)utrﬁtﬂlﬁntedh@p‘rcﬁmb]leas for generating
chem cal iversit ari can so b anpl es of
Chem ool 141 ErShiegtion i conte Mradber Tty fie, V3D phb N A BB A T et on
No. dV\D 81/ Q&&Eﬁﬁ)s,m@cﬁﬁtgdgﬁmisb fefl@fto @Elfl\lﬁ:lo' 111?&\/%\5%}1186 gglttéﬂcbt gW%' BRR42) ,
random bl O (0] r enzo azepl nes

(U S. Pat enlﬁ tko‘\gg %s @%’ gﬁﬂgﬁlé&mfz (rRetng 40 FHybE H’t“&SF?éncq

benzodi azem%mf%}ﬂem Degdo, den 56HoPN32 Bl elbtrop ole&ﬁ)%,ofe dpyosiid] 198ACKREN  SCi .
USA, 90: 6909- 69 Vi ny Iogous pol ypep t1 des ( gi hara 20 et al., 1992, J.

Arzzer-. OG- 23201) SoE803-181 ?@aéspemhmeﬁ@ﬁﬁ@ geae tpasier (ranitae el W8% gl ucose
scaf f ol dbmockirky. Sﬁhnﬁ@ & BrareidWof sﬁch é@&ﬁguesqe%%dotﬁqgw

114:9217-9218 anal og us organic s esis o conpound l'ibraries
(Chen et aLTranggnic Animals; k. eU@ﬁﬁ 115301:71 22016: 2661 ), ol i gocar bamat es

Cho et al., 1993,
gm?rpgel ? et al 91%@@%%“@&@%% zenz. lﬂ@%&gglgg% %‘8&’20@??3‘8{%?%??%
(see AusubeinimBetiopas canmlﬁwmhﬁmld trah$genefongxammamudeanpaistsr entaci d
l'ibrarie t 0] hn et
Al 095, FFlsRle PR el P sler B Sitbis B el hP b eciCipet '
car bohydEﬁatqméschtcar(Campbeilg,a,l 1L9%6) iNatiire 880:, 64L0Q6WilHat etred e 1997 NahbiR20- 1522)
and U. S Pa:%%ng 6\%5 S, 593,853), small organic nolecule 30 libraries (e.qg.,

e

benzodi aze mC&EN Jan. 18, 1993, page 33; and U.S. Patent No.

5, 288, 514; i soprHogicdls which.coitainethe hNR 1dT o0, s5c§i&ncé mde@hich dkpreses and
nmet at hi azananes, S. . Pat ent . S§,549,6 974 I|d U.S. Patent Nos.
DL, 756 dalcaioql Rative Eont prRBE Ty BOMBBURILY 4ileast loat SRETAGPPBAEE: 35y,

and the |ikg) DN2DNASr DNARMNA BySidEsRion9 (b)Yhe %%Eéﬁbélai Siskde dfi"Riarl@ft es are
comer ci SI |y ava| |l able 35 (e. g 357&&/PS 390 S, Advanced Chem Tech,

Loui svi | P& $epe fayations{g) aSF{‘éFWB ﬁhe Jepe) S iransaaiplian 3nMERRI el B SXDISEURR
Foster O tyof (3R 1PHRN A bibisscripls!ih #RKSRi cell; and (d) detection of the gene product as

measured by immunoassay or by its biological activity.
In the first approach, the presence of the hVR1d coding sequence inserted in
the expression vector can be detected by DNA-DNA or DNA-RNA hybridization
35 uwsing probes comprising nucleotide sequences that are homologous to the hVR1d

coding sequence, respectively, or portions or derivatives thereof.
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Bedford, MA). In addition, a |large nunber of conbinatorial libraries are
commercially 67 WO 021 -4.12111 PCT/USG /-ts33G avail able (e.g., Contenex,

Pri ncet owo om;zmsi nex, Moscow, Russia; Tripos, Inc., St. pboTh®ui/$s33d0,
Chentstar, Ltd., Mdscow, Russia; 3D Pharmaceuticals, Exton, PA; Martek

Bi osci ences, Iﬁ s eS%Bas Hap p?(%’:ht € rddoffinant QX}B‘Q&%I r@g%%ﬂi{l saﬁ%%fca}fm pgention

provi des soI id ita a assay ormat,
wher e t He a@rﬂuﬁod andi s@créecblmsaéspomgleqmesem corfubmb of seﬂemm émhld{elr"tgana solid

phase subst.r ate. such I assa IS sible to screen
b to 10 sduliEns, Retahwiint PRI B e dRE RS, i hserBAERT T adieR ol e oy
In parti culgaﬁe segaciicewd lthe wictd, Rit6mbinahl copiatiigy uharhvbadummgtseqm& e4im a

. Separate a enti al_. nodul i f concentratl on

ai nst. a.sel ected
or |ncubat| Xﬁtﬁ“ﬁ’@dgf/ﬂéf‘c%e%fﬁé) filae %éﬁ%gmactw@v vr@tlivelm M2k 640G est a

single md%bﬁb@blac@d‘ﬁﬁtan&xﬁbvﬁkﬂ'tﬁe ﬁVR@é@é«ﬂ:eH&eCﬁrQiet Hfércoﬁlréltcﬁ” tERGnAS§Ay about
-+ 15 96 nodul ators. If 15 wel | plates are use hen a single plate can

easi |y akkaiferenfrarameter uﬁ@UOtCQHféi‘b]db@ CJSEIGWQH qfftb‘? bHRléGﬁ%‘éiﬁ sepienta: s
possi bl e t %@?&%n%ﬂ’lﬁ:ﬁﬁ&%@f fnfd gsfg%g%e ﬁ&lgcgloﬁ%? Féi@c}hon R4S atef 8{&>r§s)§ﬂ>'ﬂFer

assay screens for up to about erent conpounds are possible
usi ng t he deshYRbédoding sefuanesd syst ens. | n anot her of its aspects, the

bresent i nvent i Q0 aneAaSSas, SEACRNIN AN, o A0HRLECH! Sl Sellare, A7 UO)

detection assay ion or I I'cation o rral I
nol ecul es tilmatfooaatidn pletndtype, @dmalupbnbedylformaaon mabeio\ﬂ@vd-ug)oh}qddnidnde or

pepti de. ti pr ef. r r S for throughput
screeni nlgégﬁé"(rﬂ@ alSE)%/Sgé'qulﬁ' J(g)]ert?? ﬂ@sﬁg¥b%§gh{ ??bgm%‘ﬁ t eglf]taf”fnl cati on,
OL screeni moq&@ﬁymsyl@aﬁswa&bl(mwals% @Sf@yﬂslgils 1962, beM@INmﬂ lA¢ad. @wlt?sadd Al g
that is nee refera subst a urified, an
alibrary 6 g g%:;réi %Gg‘ﬁ‘ﬁé?g 0{1 Ogyltrang e{)aéﬁ&]gowiﬁP'ths%gM‘?Ylﬁbﬁézhl es) or
bi ol ogi cal geféd danae eh&:lc%ﬁédiﬁ ﬂ@efwit 6F ai SAVE fbshQitivBlyNAIBE ah@mbhBoRizOt ei n

target. Preferably, nost small_ nolecul'es that gl nd to the target protein
wi | T nodul deastaraeioan Py upsd asdhe basimofeelector farglhfy whishaopfess resisiagerto af finity

bi ndi ng Iﬁ&ﬁ&&exat@dw@!&%aﬁ%go 1%& q&atpmaaﬁeso@r@sﬁw 35‘@7 @@5&9' efallf such

an assay IS the fluorescence based ther nal assay (3 35 Di nensi onal
Phar maceut 1081l £rog.atl. Agap SAEWSA. 78P)>§27ésg1tte'§bwhB@mfemee;stsncenat ent Nos.

6, 020, 141 %R% ghé}?b%e%ﬁ (%@@%H&ﬁ]e?m%ﬁ I%F NAE AR S, SsaZgnogpnman,

2000, Gerr e~ assay allows the et ection of "snal |
mol ecul es (DeogWhlch ﬁglybrs rb$lgtam¢st)) theharninbgglydodide @x8dSobigrredpatapinadtat.abl y

gg{ :a];r:ﬂegat : ?gé %Maﬁg O?gllspg thalégﬁﬁg ﬁﬁj ﬁgoﬁ% Lrg%l\gl%g&o mﬁ’g’%{n@gn drug or
l'i gand cZﬁrriSmnase efl'a”ie 1984 gnoB0bi4it)i rgldinminatsdlesabiieganesrhaedbeby t1 >i s
techni que Cd%scrﬁ)ed namely trpB, which allows cells to utilize indole in place of tryptophan;

hisD, which allows cells to utilize histinol in place of histidine (Hartman & Mulligan,

1988, Proc. Natl. Acad. Sci. USA 85: 8047); and ODC (ornithine decarboxylase)

which confers resistance to the ornithine decarboxylase inhibitor, 2-(difluoromethyl)-

30 DL-ornithine, DFMO (McConlogue, 1987, in Current Communications in Molecular

Biology, Cold Spring Harbor Laboratory ed.).

In the third approach, transcriptional activity for the hVR1d coding region can
be assessed by hybridization assays. For example, RNA can be isolated and analyzed
by Northern blot using a probe homologous to the hVR1d coding sequence or

35 particular portions thereof. Alternatively, total nucleic acids of the host cell may be

extracted and assayed for hybridization to such probes.
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WO 02/i-1210 PCT/U S01 /533C further assayed, if desired, by nethods, such
as those described herein, to determine if the 5 nolecules affect or

nodul at evd unekion or activity of the target protein. To poriufy/&3¥dVR d

pol ypeptide or peptide to nmeasure a bi ol ogical binding or |igand binding

activity, the saqyr I ed b
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successi ve freeze-thaw c ., one to three_ presence of
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conpletely purified tandard 10 protein purifi i gn et .e.q.,
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t herapeutic e i AR ad i fi ;Pﬁ t hods
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Mvent | of oiBRPHRubn B elePalTR Al ol e DM e B RERapEs R 84, |
effective ampsmitogfaphinHIMIMB.d- nodul ati ng conpound identified by a nmethod
provi ded herein. 30 5 4 THODS AND COVPQSI TI FOR THE T MVENT OF
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Lreatment - MELURSP b L PRrdREensme SN LSRGt SpPiaaed
di scussed icellSzatctoby adshrptich tol ghftathion¥kizhoesbeuds fdllovand teyiditem innle ease or
deor ease 0 BEL) b SRS T RRl d Sie TERRGE ALy L
METHODS FORyd¥nghiebald| bétwdtMRhelh MR TH WedeYprodad e6giferite drdendaremd pephide on
channel / !3(9 n]_:i)rgte?notrlrrlgg gsaya.sli)igdi(ljlfg ?)glrtr?eerrwslﬁclr?é&ld beul}lssed for purification, e.g., any

antigen for which an immunoaffinity column can be prepared.

In addition, hVR1d fusion proteins may be readily purified by utilizing an
antibody specific for the fusion protein being expressed. For example, a system
described by Janknecht et al. allows for the ready purification of non-denatured fusion
35 proteins expressed in human cell lines (Janknecht, et al., 1991, Proc. Natl. Acad. Sci.
USA 88: 8972-8976). In this system, the gene of interest is subcloned into a vaccinia

recombination plasmid such that the gene’s open reading frame is translationally fused
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di sorders, cardiac disorders or hypercal cem a, can be brought about by
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. inhibit hVR d gene 30 expression can al so be used to reduce the |evel of
hVRI d geHe whele esii past. Fonexampleepentides gan becrythasizeday saligarhags teplyRquesd gene
roduct pre n activit
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Still further, tri ecu I'n reducing the |evel
of hVR d gecrimomatlpgrapby (mc, @gtcﬁrmght@cd%%, RratginseS trisBirepndud Molecathuce or

35 Tochni quaigr et Besitin 4 AN Yo oP ol RRRLbBRE 365 211 Ko
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wor k 20 nost eff i,.nhi bi t tra ati,o vever uences
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of, e. g., the h¥Rhlantibollic®mak) WRIddelbut ¢ btaiitaliodsolfSiofig RhebREes, N FIG 1
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antibodies may also be utilized in conjunction with, for example, compound screening
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Regardl ess of the choice of target sequence, it is preferred that in vitro
studies are first perforned to quantitate the ability of the antisense

oli gonuqbgm/'umoto inhibit 71 Wo 02/i.1210 PCT/ US011. peBRKo1/-g8ne

expr essi on. is preferred that these studies utilize controls that
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singl e- str agdade AfbbHOURICE: I%Isr anaeo Jsh dug‘aﬂjﬁﬁ}%ﬁé’}da%e%@éa t%fin{EQQL‘ef' ed at
the base nolety, sugar noiety, or p osp at e backbone, “for exanple

i mprove st abg ummganokogtqabreﬁmrec,udeeendmmm thehast pecies including b riogbnutﬂdeou de
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hybri di zati on-triggered cl eavage agents (see, e.g., Krol et al., 1988, 25
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ore gl ass pol t Sci .
0S A gs. 72483’%{1?&88@ hﬁ%@%%@eﬁ@é"%& ?eg‘gpq’ﬁat“’ﬁ? Eﬁhg’gﬂ%@?%d to
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I
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35 In addition, techniques developed for the production of chimeric antibodies
(Morrison et al., 1984, Proc. Natl. Acad. Sci., 81: 6851-6855; Neuberger et al., 1984,
Nature 312: 604-608; Takeda et al., 1985, Nature 314: 452-454) by splicing the genes
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15 prevent h anslation of the hVR 1 d gene nRNA. For exanple, a vector can
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C., et al., 1992, Ann. N Y. Acad. Sci. 660:27-36; and Maher, L.J., 1992,
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ol i godeoxyr agnmmuhN@dﬂlpﬂeIeimaokpdwpeptﬁlpg_1ﬂcmd1ng/ﬁ&"1bﬂ€da&d§mntsl\dﬁﬁ%h$\16 hVR d
QﬂLgL:Yaggﬁsuﬁggf §jectlor§ g%t n_‘glgl;t@ %%eéiﬁ'calfy?%c'horgagén Sonr]g elgesus%ﬁ1 r}oal S0 be
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. instances erein t

techni ques which serve to increase the level of hVR 1 d activity. Activity
can be increased by, for exanple, directly increasing hVR d gene product
activi t ywand/sez10by i ncreasing the level of hVR d gene expCaasooms33éor
exanpl e, conpounds such as those identified through the assays described 25

in Section . Supr hat i ease hVR t|V|t n_be sedtotreat
onroati on Suitfie fofitDf e abigSog AThEBREAR e VR iath pflpn B RS L
linmted o papttices, mthd&l(ﬂvﬂdidﬁgméﬁl—dﬂpf&mbﬁ@fth(RSd senemRINA Frelarivgaoitlee or

i norgani ¢ nol ecyl es nd.can be referred to as onj.sts. For exanpl e,
a conpound B%Céiﬁln ‘Q’Sﬁ‘&()té?“ag Eltf’tl’eloéldé%‘ﬂ“ I@t’t"lﬁé’éﬂ“?rﬁﬁ?tbvgtaq%?ﬁu?%i%t ed 30

di sorders aﬁ‘l@brﬁa/cmél}ﬂépiwe@ﬁ)rﬁﬁmfﬂ'VRflﬂrtﬁﬂsdr@t@wﬂ@h'r@d}{co@ém&w&h Q&rt&ibl édh

. synpt ons. Oge of skill in the art.,wll readily know how to determ ne the

concent r at i BAMEIStass @%qrﬂ% or wﬁcﬁtﬁ&w t%@é@@f disprderspagsbidn the ds‘ftqcrlplz Phg

t echni ues Qﬁgg ively, in
c H@Faﬁ‘%v%ﬂ;‘é}ggnng%ﬁeggb wO{E?Wm s epgoclhgﬁgélﬁkve% uR! e corrpgund

DNA sequdfic e@mnbfeﬂmn@mah glajsaptheprescnop ol mOdsfwdtie gdilese mmﬁﬁmm)s tered to

a patient e e at a

concentrati iéﬂkg !& Pl%a?étwl&%d e(%aet'gsa‘k’ﬁfl g%ﬁm)r?&)}@%%{cngréa%ga%ound sufficient

to 76 W@fbgtetssmﬁld\&arﬁ’@ifdhmmm%% anelior ate the synptons of the

di sorder. Any of h i scussed infra, 5 whi ch .achi eye.

intracel lul ar ad h}(@? H%% §?d g?ff%’dﬁ?\yd e,P%rEOé'ﬂleg o1 FW%%M%X{Z% posome
adlm' ni ist r at pmnpaﬁk@gmdmaagmbsﬂd ekt &bmbfi@ingdﬂld:mtiﬁlﬁapdc@ﬂib lﬁ)VR$leg15h|eD|l‘d€slellc ]
nmol ecul e In,the ¢ conpau iich. act tracellularly, the
DNA nol eiél agdgp ﬁ?(g{lgw@ﬁeg‘g ng‘&rdg %@Wl%b"}ﬁ M3y Bf essed by any
cel | type, géneRdtIREsA, 8.8 fin @lirﬁ&il s@tnﬁ%su kA bdrBsh eﬁﬂ'tﬁ@éﬁbé@ﬁdtﬁﬂts%&hi%ﬂﬁig de
results for the elicitation of a 10 reduction in the ion/cation disorder

synpt ons. | iPnéeasien chanselhemrosiasty/abaermalitias 3wt Wescresnand dendbidhosted to a
particul ar HRﬁ\HHlQ'cﬁs Qihfﬁl?lggggyr&ﬁsXBEﬁo{?%j%chtdﬁﬁo%u@l ecul es encodi ng such

nodul at ory peptid stered as part of delivery conpl ex. Such
a delivery conpl Eszr @aude@gmM%V&lﬂ @}pwlép$,laai’@u¢i§|@¢(b¢@lwmméﬁtiﬂ e and a

targetin SR HB%
sterols %I gglggﬁl vslﬁlrfﬁ:ggé epg%dr ge%éiggﬁﬁ ggfe]té’%?ﬂ&gg&#l ng adégﬁfsé i°r al
vect ors canhVRdHgdes plodtctarapy ecli type wotieshetin whiknibe hVRI d geneisexpressedi at ed
Vi rus, andeI%S,rbg\{M Eg vect or s, in addition to other particles that

i ntroduce i'nto ce such as |iposones. Further, in instances wherein
the ion/cation-r eNat]eut aztldebrrsdé detecrion tecmiques 26 ddsearibedrih Skhctidr 34.d.1gene,

pati ents can be reat ed en | acement thera Eq QL. mare opi es of
D or el hviE: serE s P RE i Gof FEREihe! R LBRlpe QR SHRE S et f on of
a nornl al25h¥f®ad protein wwth normal hVR d protein function, can be inserted
into cells, via, for exanple a delivery conplex as descri bed S_ upra. Such
gene repl acenent techni ques can be acconplished either in vivo or in 25
vitro. Techni quessyhichDEEEETION®F ﬁmﬂamm NUCHERT AeD asd} ECYREsof
interest are preferred. For_in vivo aﬁﬁﬁé ﬁ]l ons, such te‘&hnéﬁg@)es can, for
exanpl e, i ncl ude VEREHIONSOF RPyMOsRhismE W ¢ hYRi1gigens canhy dpigidPYs equences.

Addi tional ggENAEE nWhIbERoMBhrRielt NubRROAPIbAGHG daElchRe céll’&%fn%el usk@ygl of
hVR 1 d act|V|ty include the introduction of appfopriate

gene- exprls fieriiring peint iy sprheseaysriniGHes cindgBasbeisplpted ai‘??ﬂfélnﬁ t‘b&ttall‘éﬁﬁfl at
posi tions apgbi aemrﬁgﬁagatm' ;gbceﬁﬁfes%ﬁﬁéﬂ @s%u mw%%ltﬁcﬁéa% Skl e PRYAEDL OMTe of

the ion/cation-related disor Suc |'s may be either reco |nant or

non~r econbi nant . Genemis PNA may beusediie hybradizgonag mimplificatiandssaysioficr ease t he

overall lev %}ﬁ | I whi ch

express t heBL(\}%fl%ﬁgghgl? g et%é?#@%@gﬁ&%sl iHyghy H%I Hsf\ﬁgfrde g S{}ﬁﬁm’% 1~I-l%i§11rﬁla m cal

" site of exppemsinntgtions, iasm“tpmstderhétlmsundshmngxsmhm learcatgenhents. Such afseysent
site in e ROt 6 G8hb RAREF 9GRS \ORIABY, LRANE! QU455 Aok Rhdudnown o

' 330.384 386), single stranded conformational polymorphism analyses (SSCP; Orita,

M. et al., 1989, Proc. Natl. Acad. Sci. USA 86:2766-2770), heteroduplex analysis
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WO 02/-1.1210 PCT/USO1/.4a33C the art (see, e.g., Anderson, et al., United
States Patent No. 5,399,349; Mulligan and 5 Wl son, United States Patent

No. 5, 46009%9)210 hVRI d gene sequences can al so be i ntrodueetusot/433aut ol ogous
cells in vitro. These cells expressing the hVRI d gene sequence can then be

rei ntroduce reter apl YA~ ntraven, n,nis td e, 4 t atient
until the d@qsegﬁ’&gﬁ' fitgf’t ?'lggit 8‘8“%183 Sy'ﬁ’gﬁ'gﬁg’%?nyt’ P('éfdéf @8?8‘2%3%@?@1 i orated.
10 I5 3. 353. de@.@ﬁal kihj @hiliervigll 4l é\‘,—fﬁghﬁqféﬁmd g_dﬂam RMegeilt, 198_5!,€Nudloﬂcila$ SO

i ncl udes nogdul aj qr ni_ques i ch, endi on t he speci application
for which t %ﬁv?groaégh%ﬁ%z Miga] mismatch ¢ af"'f‘é?r(agﬁoi}’ 5%%‘@&%%‘1?8& ease in
hVRI d acti viNhY. AQMess. USARIUBI U400 S BligoRn ki BbridpalisatWanadeg! at ed 15
. disorders such as those described above. Antibodi es exhibiting nodul atory

capabi | i ty Réh ebdl..dop1.iNed. AcidopRas 9803 binsburoRd - effals B¥%.i nvention to
treat the iﬁﬂ/t&:ﬂ%ii ggs-fgah@}_g@b)di sorders. Depending on the specific antibody,
. the nodul atory e fqect _c'an be ‘an increase or decrease in hV R1 d activity.
Such ant 1®odi es Piagnosticgestbods forthgsietegtion ahlMR id geshspegifiswudiercacibed i n 20
Section 5.3 ra,: in f ) th w [ VRl.d proteins,
or agai nst %18%’# @8@%“ @%?%%E%g%%% !r)llg&ﬁig)igdggﬁplr%%sé%% %Pﬁss’ﬁﬁé@ﬁ?%lg‘? e

ant i bodi es amplifizd€iobof speciHiogene kequehad, ¢.9., pp PR, foliwedriyrtbe hahyslis offhé
fragnents, single chain antibodies, chiperic antibodigs,. etc. Lipofectin or
| pasones caiPiied SaRe s hine Febiaues STy Odhost ¥ sEinin st 58%he. b
egi on whi chfogiemﬁpls\ﬁthbmfidtéﬁbbvd Uﬁ?zin%raﬁ@lyﬁs tsaghfqa@sesdcﬁ agﬁielse& tleexprl Iessi ng
t he gene_product . ere fragnents of the antihody are used,. the snall est
 nhi bi toly UFRCEhCH BrromRITadHe ﬂmwdn{}rw PSR ﬁﬁ@l%}?ﬁ% is
preferred. kg4 bﬁﬁgaﬂbﬁfie@é&hmﬂ@@ommbﬂ_ﬁa@ep@gbﬂﬂwqwm@ BeN6Rler to
corresponding to the domain of the variable region of the antibody that

bi nds to theSterrnewhethea hVRAd spre myBHON Sk 30 pepti des can be synt hesi zed

chem cally or pr i Mak:Ts | t hods wel |
. PSRt 65 DAL Dl 7B BT

luiown in the art (e.g., see on _sup anbrook et al .,
1989, supr apolymprpbsiag theiledre in dpsegirexishity ta nartetionsdn g bR bhgens itselft r al i zi ng

tibodi 68 e e _ poth nistered
Slch o1 ngy o THRE P EEis bl SO RRu AR SRERISR TR RE LR Y <t o7 @
expr essi ng mutitiont.i e p®lynsaybismeaxbibits diodagegdisigngiteiunhwith nanatidnedi g8 wi t hi n
the t t l.at i tjli.zi for. ot i h
those. descr TERA BiRnZah 8o B vied ©' BBy imdtYo SR e G WS BRED o
90: 7889- 789f. cari§ mutMrQZ/Pg%&ﬁAbDr&FAﬁiﬁnklﬁﬁlﬁ_Trﬂﬁé?den Hliéwa?gﬂkﬁi\dé@ﬂtﬂd:t@d_l _
PREPARATI AND T ) e conpounds, e..q.,.nhucleic
aci d sequen @%‘Pelﬁa/%}ggpﬁéwlﬁg?%%%m%’ ﬁﬁ“ﬁ%@’?%ﬁ@%&%ﬁﬂgﬂ%’ﬁ‘t cell's,
descri beds steptriztiom endyencadipenscyjnerices! singlebpsatpobmtorphisingand pientie sajubnce

effecti ve doses t? treﬁ.t og%gﬁgasbi orate ionlcation-related disorders. A 10
t her apeut i cXPFY PARFRAIPRIGRIS efers to that anount of a conpound or cell

popul ation suf fi Bbedxarple, Veger tUISIPaITROI 9,025,207 dekerites addNAmiekershas®t ONs,
or alternatively t hat, ampunt of a nucleic acid %Sguence sufficient to

express a c%‘h&?@ﬁ@‘rt yBerpasmsvRbIPCK Al dbr SacdGri T irshpg dandew fepeats g The

anel i or at i ofyPfgetsBRarliPSART -SAYRRHONIET)n BIIKS id dstidntbd BeeB0R00ieD, S0 tgsacy of
conpounds can be determ ned by ‘standard 15 ph~~aceutical procedures in cell

cul t ur es 38r Mabers whieh aie saslasely spaced gxhibjtgrhiglefrequenay eerinhigitancs @nd afee dose
| et hal to 5Q% i3l ically
effective i%&%&E}}%P&Fﬂ?ﬂ%@&ik@ﬁ%ﬁ?goﬁ%@e oseta(rtfé)??’osgglzg %@ﬁéx?%??% and
t her apeut i crgatiens within thpk VIRIdizapa and ¢he didgnosisod discassapnddisewdprsgsiated as t he
ratio LDSO/@%1HM&%BHQS whi ch exhibit |arge therapeutic indices are
preferred. ile '

Also, Caskey et al. (U.S. Pat.No. 5,364,759) describe a DNA profiling assay

35 for detecting short tri- and tetra- nucleotide repeat sequences. The process includes

'

extracting the DNA of interest, such as the hVR1d gene, amplifying the extracted
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20 compounds that exhibit toxic side effects can be used, care should be
taken to design a delivery systemthat targets such conpounds to the site
of affectveduiymsue in order to n>ninlize potential damageTiusoynsss ect ed
cells and, thereby, reduce side effects. The data obtained fromthe cel
cul ture ass an ni.mal . studies can be used in fornulati e of
dosage for - DS ART AR 3 rreycRaiRer BIER S esfpuhavey PrsBidrs, oo y

wi t hi n asrapg.of ci rcuI atl ng concentrations that include the EDSO with
little or no toxici ge can vary wiithin this ran ependi ng upon
the dosage form énp ‘Tg% ﬁ&o‘t‘ é‘dﬁi’é‘HP@Y ?e‘éﬁ?%t?ﬁi%?qﬂé(tl&%&&gﬁﬁ%ed. For any
conmpound us@dditidnhl amﬁ‘fﬁjﬁro% of P¥med \d%fl%@ﬁomttﬁ'@hVR@ﬂ ABfIhés Jf ke

. effective dose can e estinated initially fromcell cultute assays. A dose

can be f or niflvartéan ¢anldibe need teningdate genongdo cCloshs such aaYeﬁ(FFG@Ae@S, R4Gsl asma
concentrati i deg of the
- fest compoutal i #fake i pibiiek “pliy bR cmihéd infincsc et BRPEN BRI

det er nmi néd smgh:dialse pelmmlsmummmpl‘e@ﬁqmnmitangmpddgnu@htﬁrrtsc(S&bPQ wamgur at el y
determ ne ugtﬁ dgotgr% ) ns lLeve |g pl asma can be neasured, for
exanpl e, PES% St ?%R éSP(ﬂ“(fﬂfBg@ﬁ?cS%rt Bgr aphy. 35 ph~aceuti cal

conposi tions for Alteative diagnodtiengathodstfbr theelceceseol hVRY@ périespecifio be

formul ated in conventional .nmanner .usin ne,. or. nor hysi ol oqgi cal |

ocopt abi o EUFERRF S BoISBRtmETer i ibuin P SeD R e B85 31
Thus, the cex@gyadonaRting Bed hc@hitBk AuekicCRidsindtdiapraohimat D8 And sol vents
5 can be fornmulated for, adm nistration by inhalation or insufflation

(either tAr Bipdasuicneclpmssk senet ox dpgenrsale vagants thereot iphtaingd frmasampleae-or
rectal adm Héﬁ&eﬁeff’drﬁ'a paF &{ts gezﬁ%'fﬂe?'aﬁﬁrbghht@'&ellﬁlﬁesoﬁﬂ%r RASHE bPﬁJoze
conposi tions can take th , , tablets or ca&su es
pr epar ed byl@dﬁd@ﬁ@h@rﬁ&ld mms ncludingtthe hHBédmu@lm agidamelepulabhicthexci pi ent s

such as bing
ol yvi nyl pyE o AEREh e BERINR LA AR, HPplFaEs St Hiflom variants
| act ose, m themofyastdebdribed in Sk¢tidnds bsupra,amidet eomdiicds @ay@mhbmt‘ospimqlﬁc
| ubri can o | I (e.qg.,
Dot at o S?gr %ﬁneglrm%gﬁ‘@ng%sﬂg @n?s:]t%f%ﬁé%} 891181[@19%11&1&&5% %n%éﬁ witflli %p@h?ﬁﬁ%%ﬁe GO
| auryl sul pRetfepbly;Tthe 1¢r®dimfsh¢samudelcwat redgdnys arelahl@aig 1\5&4) BO knclewtiden. t he
art. Liqui quée F) ﬁtti onsléfor or %]k ! nistratio ﬁ he f orm of,
for exanpl e/ ShIGHYHHE: 2 PP BLB S FERLT GHE® re&;ox{e diom b‘i' esented as
a dr ySpr ﬁdlu_aéldﬂlgrRlenﬁsl‘et:ﬁlammm MThdpresdnes oﬁﬁ%@éghemds Whidhtﬂaee }aﬁiﬁdiml ifef ﬁr e
use. Suc i qui d, preparati ons can be prepare conventi gna ans, wt
bhar mcout | E31 PSRBT a e e tiar At et Bfrdy g, BE pRcigt
sor bi tol 25yatid fldﬁetﬂetaensﬁamrﬂsmﬁmﬂt&r@f cdiwlﬁﬁﬁlﬁﬁ&d ReticRABplE oS solid
enuIS|fy|ng agent s é lLecithin or, 20 acaci non- aqueous vehi cl es

9 Gonucdsg

(e.g., al mofAEPRIFySHC niegibEang; Ok} RRPLicUE hal opiadnSTatter e PRb| e

oils): and ?6 e‘ﬁ@tbbﬁ/cﬁés Iﬁqugcasenﬁte?yﬂcu%ud}f ABY-hnitAld! RibYIee AFcI8casidor
sorbic acid e preparations can al so confain buffer salts, flavori ng,

col oring ana@%@@fséﬁ theginsepionds gescaibed Hpdectioa S. Wésaﬁﬂe(ﬂf:@ﬁged’r dpetegtign

adm ni strat bPﬂleQé’xﬁaﬂﬂﬁn Hﬁﬁe%@d}’laf)él&ﬁ’}l*vktl@q)uklgl&lc}’@reggen@soﬁtaE&JnllﬁQhé@' ease of
t he active conpound or buccal adm'nistration the conpositions can take
the for m38f }16135B@tlgéarérteqh@mnwgllﬂ@pwmt(aﬂ@@e ifhthé@ﬁvéfrh? iRelid g@ﬁhwenqrér
adnvni strat 't&?th%}{ thORRhAk b&ﬁzm&? RJS, Jio‘?{hatl&% %n?e%&%rﬂp R c&
present invention areée conveni en elivere an a rosol
spray 30 pr asélntaamad)imgfpatwmmpwwﬁrmm eemikkh'VR 1 geretraiiienee in eudeihtot he use
of a sui tabldete nru% eIh er ﬁ% CEI’OOdI fl uor.onet hane,

trichlorofl uor r? 8 gr‘%ﬁ‘% 5%1 Gor Bleets?péhe car bon di oxi de or ot her
* suitable gas. | nQulantmaas@am;qumhmtﬁsaspaclaeﬂmlmlmhe‘eiqaemmagm almllie can be
determn b rovidin valve,.to delver met er ed and
oy uods Bl FaRnde RNAC bR 4 iy orflishis o 8Y Ribtsted S BPER, °D

© formul ated g@ivaRN g@eanmwsblafwmaftestdalaumzfﬂgq%ﬁdaaﬂoramSMRaéuhmqmey\der

base such as |l actose or sta 80
as described supra. The 1solated cells can be derived from cell culture or from a
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WO 02/ -4-4210 PCTI USO01/ ~S33G The conpounds can be fornul ated for parenteral

admnistration (i.e., intravenous or intranuscular) by injection, via, for
exanpl e,wbebmug1d nj ecti on or conti nuous infusion. Fornul apConsof/e33d nj ection
can be presented in unit dosage form e.g., in anpoules or in nufti-dose

Form s sueent ARG o FERCEER ol ficu PR SRR 1B B Ve o es.

and can ﬁorHseesBm'émrdfwleHi rhe By at pars uldcAbbaud gemdihagpy sichbiqhé 2i,ng 10

and/ or disp rS|n gents ernativel active ingre can be in
powder for SR Shnsit phomamapr eprssiion OBt Millgde

pyrogen- freﬁlc%hﬁlryseshﬁi}ﬂfe@eé&%th qltannﬁmpé eh®fliAativakp é&t@%fdh@é;ﬁfr@ﬁﬁinng cells
- be introduced into patients via _intravengus adm ni st ratl on. The conpounds

can al so bePatigFHef tae BY R4 seas ingludipgpeiaveiion A5 nsgiivatin of BVRIAEERS t or i es or
retention eé}@t@saon%nspresa%t&ggengu&ap G@%ﬂ%@@ém&%@&;ﬁé ory bases such as

- cocoa butter “or other "glyceri ition to the fornul ati ons descri bed
previ ously, the bamp@mmélman ofburh adetdctiomstlenes 2 aDNA ct@;bm;uleps epar ati on.

Such 1ong aghlig ORI 81 RASHEAN.0% AL LR S0 i IRLAN SR e o

exanpl e su aneous or i ntrarmscy cuI

i njection. Kﬁmno]feomleemammM) tAnléocparpoﬁﬁhdsesungtm@N@nmhbmum asithdr sui t abl e
pol ymeric or hObI xanpl e as enul.sion in an

P eont abl o P ARt BT Bl BedioR e O A5 BER Aot

deri vatl VESlcacftgih gpqaemltte Tas gﬁclélﬁabidﬁgzlil(génﬁdgbl@hsi‘sﬁlﬁtekls lﬂttteu@ma% Esitd ihons
can, re e esented in a pac I.spen Vi ce ich can
cont a| n gﬁ Car %’F"ésﬁ‘ﬁ tf‘ Q‘éﬁga\“&F‘HEO‘E:B‘H{ %H‘%‘?‘E@Cla Pf‘t\‘ﬂé‘ ﬁt‘?iﬁvr‘\’ggfl%nt The
pack can f ofe@%aaRd &10§&ﬂﬂ6ﬂn5a‘ﬁ1dﬁ3ttﬁé hVRl@ hﬁ&&iccacfd(}hbtemﬁé@& t88 irveRtidSALr

pack. The pack or di spenser device can be acconpani e i nstructions for

db
admi ni str afgsebeddn Sextaqurd.-¢; supra- FRog nrpfemed dgustiys oA snebvmcleie/pgid reagertENE  AND

| TS ENCODED, EROLE: NS T hs &8 ks on bel ow describes t$e identification of
novel human gene séquences encodi ng novel human ion channels. 6.1. CLONING

OF NOVEL hVR d DOrex deguienictEdezmplified gnatugt, the nuclaieiadid emplifietiginanayheol ogy
pr ocedur ]

Conmer of 3 R I ameR s ImAR Bt AR RN My Byt ATy R,

PCT/ USQL/ . ~8®8¢h ampliﬂgchproniilcttm@nbeﬂmadsmhahmdnmpredu@amyé:tméwdimdigf

conmer ci al nce. hMRI a,

VR b, Ry Sk Hhordick SR Oy T, BSRRRGR RursBle 1

dat abases. s'fhlmngqmut@nclearm,rquanmaoge B6Rused was gapped BLAST (S F. AI t schul
et al., 1997, 25: 33 3402) . The. search jdentified
three Bacteri al g\‘f‘?‘iﬁ??ﬁa‘f% lﬁ'ﬂf?&ﬁﬁbf’lg %edsté’d%eeﬁtz‘e‘gf feﬁc?sn‘g(?‘%di‘gﬁbl ic
domai n hlzghutrtsmpt@twumhlgl@nmylbe cmat@b@mwhamtmmemwmdespm@g]t s having a
signifi cant t o _but not uences The

uer
Seonsol oan adlbadhy, sty Baiympoin bEStiged 35 S5ct enS R AT ERIS005 306, | the

segnent s hawetngerﬂlemls af fillyleh@htahi@/oV albdrhitBictl- d;ﬁiwdi HVRA1d i RESREpEY defect&r ©
searched agai nst the, nonredundant protein _and nucleic acid databases and

these segneforgakiadividials eltye t‘é‘i‘?@%f‘dédléﬂ‘iﬂﬁlseﬁ%‘é’i‘%‘lln&’@vé‘lYSfi)‘B?ﬁqf’l dpogders

receptor. HoVRYffitind HBreaRPHANGELd BlvardRich AkorR@i ned at this point was not
sufficient to identify a conplete coding sequence, Conplete sequence data

was t hen3@bt ai nekt the r#g Whsrnddectipnpf 5peq1£amtq§nastyetmpél§ec( memes Frdssieth e
al ., 1988, P | b Q\IA
1 ones. T ool TP e or B B e be B B e pai
desi gned f rofsucheeqyenenine apitifisetpuenadd orairt Mtergatwdenpmmclauuamdaeas bei ng
honol ogous r Al dto
screen a hu(tnh(a%r%g‘ﬁ&g 218%%&&8&%@&% dseplclt?den FI&F e n‘t§| gﬂﬁggﬁﬁ&%ﬁi’ﬁes_ W)t.){lr g
will yield fragments of differing size dependlng on whether a particular exon is
35 present or absent from the hVR1d transcript being utilized.
As an alternative to amplification techniques, standard Northern analyses can

be performed if a sufficient quantity of the appropriate cells can be obtained.
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specifically, a Frag3 priner pair, as follows, forward priner "Frag3-s"
CGCAGTGCTGGAACTCTTCA (SEQ 117 NO: 19) and reverse priner "Frag3-a" 25
CATCAGAGHHYNDEGASIOATGTITGA (SEQ I D NO: 20), in which the reveicaeuiiisss
contained biotin coupled to its 5 end, was used to anplify a biotinylated

f f R1d f h 1. - Thd f
ger puri 11 clotge il ERBERGST mubRbe R P e 2D Rer Al PHARETS r andoc

human br gi nheRWA tlahdvtipty/cag kst felieteeedusi ng f 1 hel per phage fol | owi ng
standard protocols. . Hybridizatiqn 30 s carried out at 42Cin 50%
formam de, 1.5 MAdgitionally iigp rﬂeagr?qm 1%.’1&}46 SENEAYPIESTAD 235AYS . SHd, SpS.

Hybrids bet yeegirddg bRk sBiRfhs Pled fnddFeRzeRNt gallentGisbc bdinddNoMer €
. captured on_ streptavidin nmagnetic beads. After ‘thernal release fromthe
beads, the Biokgeeoiticsesigs SECINRAVRE NG avid purifigatipsp necestaranBeamyddeitn usi ng

a primer 35,¢ SRRt File § N A" ' caggyf% oni ng

- vector. Thea‘gggﬁlest racﬁc%ed}ng oﬁmﬁg;ﬂegﬂ%ﬁﬁﬁnn%%gigg?glgnﬂama%ﬂﬁd C |&lﬁost cells
by el ect ABpemdoi primensdoit sueh iresitdl prioogyiuees| (e, fos enemplesNneem 8J.bIPRCIPCRsI ng

t he origi nak_ gri pai k.t jdentf o VD, I / US01L1S331~ the
desired cDNk gl&bg&é%%&%tf% yﬂﬁbc&gﬁhbdgps‘%%%c%o l%é%en%%sg,lg ‘ai ned. The

insert 5 size was determned for all of the clones and two clones with the

| argest inserts were sel d h%(%ie"u d... Add .. sequence
i nformati on was obt ai nedse'%iieinﬁ S .}%}a‘{l' E‘N\?’ éﬁ{% 2. More

specifically, a ManiBOdikSHRéctdd againdt MAA 2ygecht mut&IINAVR 1dgeak prafeRared by
CLONTECH Laboratories, Inc. was used as a tenplate. A nested PCR 10
react i on IRaSORreB§d vatignt gy peptde fragmenis dhegeptas desceibedisunsa ey epederysed

prinmers, degd fi ; j g 1 ' i
fdr"cﬁé’dlagﬂﬁrﬁcs; 5&% I(Qg%%ﬁ]ls%)fﬁgrggiid&%&ilﬁﬁﬁﬁd dYRFdRrs. 1B iagnostic

( GCCCAGGATGICGIT the first round o

anpl i fi cat i Bithade meyisREed (aakiwtamonalierde thedeye PFOE R Igmone pXprRgpiangn i n
the subsequepdorhifics in/%mﬁétﬂﬁltﬁe myepteﬁpgﬂgﬁ}s%%, %eq%gnﬁg,i?@ﬁacemﬁ& foBarRh a1 N 15

3' sequence data using the gene-speci D3Rz
( ACTGAATGGANTREROAGSTROMOdTES {ASEDOdieN®r 23ginentFof abithddieshmagbe nsad t9' RACE

anplificagi ! ' B " . . { . RACE
ot oduct s e raee EhE RS Rl T Ebmp s OB B PR i SRR o RURTE
fol | owi ng mgend axprassien'and hiVRldyeplidnprodiatmar {Theicempomsisaslsesbast by 20
restriction,di ges ngd cl ones having .the | argest inserts. were then
Cequenced. TSR FARES b RIS RURERRMEE ol SR a8 el Bhar o ar e

depi ct ed i ntiekdpButicdlk eifedtividBdosbidetermihedt i fy, respectively, two splice
variants of the coding sequence for. novel .cDNA c] one hVR.d, .e., .h d.|
hnd RVR -2 The LydHaimiogrars ey RO eaaapicqtd Asan direticnos gl by

t he hVF! czs: bmgx glah/ﬁhéra@ysaﬂ iofi@r V@é_[dna;@}:.aﬁed?c_[il@qraéis.(gfﬁt;r@hﬂ@h Néé,ralnﬁtltq@&s 2Avang IZB,
respectively, .e 2 - pression Profilin e Nove n :
and hVRI d. 2d98¢t9€%¥?%§¥31&69@‘éiw %W?Mﬂg—o&’ daferning thq ?%é% ht‘}ﬂ%@hvm d
nucl ei ¢ aci GeRCEHpRReRR adflicdabinlcee erRROME siinRefealtd bRAUSIIAVRE heptidews: PCR
primers were desl:lvagned fromthe BAC sequences identified supra was used to

measur e ti sSHeh pralwsiswik aljpyror adeiermmiatign ok themimbee oPegasfrmgg callh| i ed

Bi osyst ens’ gstﬁ\yrg) i T : , SEQ
"D ND: 24) o DERARATE: abfithe t%?&%ﬁ&ﬁﬁﬁ%?%ﬁ% GAACAG?ISS?E:%%% NO: (25).

The pri nmePs replepepient pe&cgl st i ngui sh bet ween hVRId. | and hvRid.2. In the PCR
sol ated from vartssanfd sl oo BRdnid A HARTER Y i e APl e
anount of cBhawnseduipecedcio cxpeaytheddVR8El gene. The protein isolation methods
employed may, for example, be such as those described in Harlow, E. and Lane, D.,
1988, "Antibodies: A Laboratory Manual", Cold Spring Harbor Laboratory Press,
35 Cold Spring Harbor, New York. The isolated cells can be derived from cell culture or

T

from a patient. The analysis of cells taken from culture may be a necessary step in the
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. tissues,

WO 02/-1-4210 PCT/US(11/~s33G determ ned by perform ng a parallel
experinent using a priner pair for cyclophilin, a 5 gene expressed in equal

anount s i @ls2fol Ssues. The cycl ophilin primer pair detegicagusiasize
variations in the anount of cDNA in each sanple and these data were used

for normali i i e hV iLmer. pair. The
PCR dat a \Afaéﬁé%sﬁ{\%gﬁ’f %Frﬂ?rt]?gé gse(ragﬁtsitaﬁ \?’g a\gglt%'ggéseﬁ ep © (F)ﬁ}e }%q?{etg{%{n@ erog’nce in
transcri pt alernatareby t@tmntgs'reffe«tte)fhbmpumﬁist(msthedx;&amdnh&" thah¥Ril 8 gprieesent ed

in FIG 4. 10 As_depicied in.FlG i s. hi resse i n various
brain tissues asP ngﬁfeé@a%wﬁame&*&ﬁa ey tE%a%tectW&CﬁJMﬁﬁf DE SIAWESH ai n
tissues, hvl%xcéetv@d maﬁantb bgﬁémd@mgﬁéﬁ@@hdlébﬂ ﬂﬁ%ﬁﬂfowﬁés ferakb@pem (CO),

rain. Moreover, additional

. caudat e nucl eus : (A) of t he
expr essi on qusws ﬁla@?h‘éR%ég@ewwﬁwcfowrw yagenisi MGIUIMmE rel ati ve
expr essi 0” généagﬁ}SdﬁbYﬂvﬂw'ﬁ%é fHe 1 s%ﬁt'c&%}tﬁmﬁt‘ﬁ‘%lﬂ-sﬁmeﬂlﬂ{%hﬁdr 16} e;&tﬂieva“ ous
I'ng brain subregions e exper e perfornmed as
descri bedOafr@gl@elmIs aredeténeedobyi their igeragtiarhwith fp antvhd/ R Ihgene prodacdspseifiser was

TCATCCCTOW% %@@8’1 Q’lﬂg@%@?g g@g%‘é‘%ﬁé’%rﬁ@a %%‘Irgg %Yi%t%%e hVRI d. 2

pol ypept i de desdbed ne$gct19n SU supree xpy e sisethtopquahiifatively ot ealitativRiyldatect|

polypeptide Howeve e did sho di fferential

Eps beui on' 17 IEHEtES of WV R FElg reffer S8 SSRGS Vorkdpls SRR 51 1y e

hVRI d. 2 pol mw@iﬂ d‘he\a/ﬁﬁbcﬁil@r(bf frﬁgﬁédts/tlﬁftfoe) mxgqraasmedalm be Iaﬁipmyda and

subst anti Iomer evel of expression in a gda gg .as, conpared
4

|
Lo the a3, bisiogically 5t BT Hato Rt SesE L LR GH AoR fRigyos
enphasi zes aa@ctmt SHvRid exreqir@d&@t ormhse@lvedarammsroe?eﬁl@ffrégheen&\&h&e&)f d. 1
and hVR 1 d. pol ype tldes and may suggest that either one of the
pol ypept i desmﬁal} Riggdon TRy be geopmphishid Rjgmosngh hjstolaial spesimsnelipMent of
di ff t
i fferent neural, L 3BBRAR: m@f&é 148ERE hYR1P-anBods*ATRE gre’éem n&\@hﬂeﬁ ohe N

Creating N-"and Gt etion Mutants Correspon
and hVRI d. 2 apdhodydpr fragmend istpneferrblysapplied hwemrlaamg thelabel@dranWyépg ewher e
her ei n, Hie C-t ernunal
del etion ?ugﬁﬁﬁgﬁﬁ%ﬂ{%@ﬁggﬁlﬁ I gp@ﬁl%ﬁ P%ﬂaéﬁsgn?%%dh%brgz AM-E? t e(r;m nal
del eti ons t ipesséhlé to d@tﬁl‘n@spontobrrhgttm@rwsmcwmqhumd gemgiptodiRct Jorghopserved

ol ypepti de i I O r ail abl e
Do herski 1 vainesy pdbaR FaREA, B RbUS Mot nC LIRS 5B
i ncl ude a cdyprasent mvemﬁorP@RsauﬁbndinmmleM1Hmehd@grperociwrthatgmyref heddt ogy.
Al t hough one_of, s cu ar J 12/ -4210
pcrr oo et d histiieateids GlonRatihg bt @i bon Bemoghiolin oiisr e g
herei n, @3dt®achidvesnvh gesikond@esetibni N the art as standard net hods, coul d

readily create each deletio resent invention, npl ary

et hodh ar o desciTHBHOBSREO BYRIA e ottt PR masrAY TR B Ghe

encodi ng t herapiehts tgstedthwitMiphidally @Umﬂﬁéelnebugaw yaepiledack eguBittesical |
appropriate mers of aboyt 15-25 nu otides derjived fr the desired 5
and 3' posi fluighd & tgpuecpriyagt; ?@@y Bﬁrvwgf Fﬁ%ﬁlomaly??é‘iﬁ Heele ﬁ@ﬁ vaBedy PCR
anplify, anghchbRegavedt tuftued, e the ﬁr@b@n&é’éfﬁﬂm&té’ﬂiy B8 anthddgdabaRé oflel etion

mut ant. Such_prinmers_could conprise, for exanple, an |n|t|tat|on and stop
codon for3% H&eng fying BVR1d gengipiodute ehennseryed yarianteor Rsplifefragmens Hiese
conprise reshy H&E&tﬁ{g\%b b6nd amfba&y t¥ 5@& aclluﬁﬁlbé?%f @chﬁmﬁesd\%ﬂhewn %'Eh%nt
post anplification reover, rs may 15 conprise additional
sequences, @tch as, for exarrple flag t ag sequences kozac sequences, or
ot her sequences 1Nt . i he
oL e S eauenCeS AR A bELLE] BBy Bl SRR i
solid phase support or carrier such as nitrocellulose, or other solid support which is

35 capable of immobilizing cells, cell particles or soluble proteins. The support may then
be washed with suitable buffers followed by treatment with the detectably labeled
hVR1d gene specific antibody. The solid phase support may then be washed with the
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followng priners could be used to anplify a cDNA fragnment corresponding to
this deletion nutant: 20 5'S' - GCAGCA GCGGECCGC CACATGITCTTTCTGICCTTCTGC

- 3' Pri mew092@2u NO: 28} Not | 253~5' - GCAGCA GITCGAC CCTCACABCBASMAAGECTGITCG
-3' (SEQPrimerm NO:29)Sall 30 For exanple, in the case of the M1 to N626

C-termnal gdekgti Qn, Mﬁgtgj reﬁﬁb% @h&&’&dﬂﬁb@& “Fﬁesmﬁ&wt%g%@%&”p' 'ty

a cDNA fragnent correspon Ion

G0GE0CCS AT GUEGTE T TESUABCRERG bptoSERmahEEa(SSEQ 1D NO: 30) Notl 85
VO 02/i - Q10 PCTLUSOLL, 15336 3'
T T GAGGACEAGAACARI NGRS Spbart or prieE 1o INPRE 3R SHpRost 2P pf binding

Repr esent at ay @m%@ﬁ o B lahfibaigt Vell-kaowh ipfpasts aF arfie@Mhdlade Qlaésopo gﬁyfeh@ugh
. the skilled artis vvouhda e iate that other conditi e required

for effici eRPLYBEPXITHE:BOiYCh Xtpgonyipn. pesylases, oatuss dray be

prepared UStd]fh1bses FMinidesaBb8 E&i&nﬁefgg%éﬁ clrpBfat bMBé@ YieAEHh b
- hvRI d. 2), 200 uM 43)&9?;&0 | uM ﬁ%:arrerg A a oeT ymerlzlele( PE) © and

st andar d 1§ agitisxackybleaspims @x@m preinsolylle; dhe Slﬂmftd?@iﬁlilﬂgn@b]i*ﬁ}’?tvif@ﬁ Bre as
follows: 15, n, 72
degrees 1. @Q?(%glb?&}u%ﬁmlﬁnggﬁatelglgscggﬁg? tgl glre?ctogggg | na?&gg{sgﬁé?bg%mst ep of
PCR, 5U Kl ebmdmﬁrta@mntlgm dntibadid ethusnidte isuppoiatoafighmtion Baayibe spherial,

d .U dj t f .t he f. t t t
Cnovree. ¢ Aol ) iRl s TR e Wk oR Pl it FB b PO L O 01
and/ or cl onsur@ceecmod \li\hjltlednaﬂmﬂy,haesurﬁcangagrbbyladsngﬁsets@ckﬁ(a;ﬁ @st, strﬁ;SmlcUtl |

t ) i san recja a er asnuds
coulS be 15t Blatersed SiodHs inefie Batys it ¥Ras AHRE ARl f hd e afth KRow

ci r cunst ancether Sheb cgﬁﬁreﬁbrftmaﬁrga’mb@aﬁ ov efiigeh, @rveilliteaibld togaaé@célmﬁlbng a
DNA |igase, and then used to transfqrm conpetent E coli cells using methods
provi ded he PN DY;BseHf PBIne ¥ RECRRIRMown in the art. The 5 pri mer

sequence for armfmé}smaﬁlgadmvﬁgidfa?%allotl\éfraﬁﬂl &i %ddaet am%aastﬁxagﬁy be

determ ned by reference to the | owi ng fornul a +(X *
3))+25), whbe detarmiged pecogdjng fo tv@llkn@wwﬁmu deossokiltedgn tleﬁar wal b%ffi}lﬂﬁ ating

start coggnPlerditfintMRrstivk £ PURlS asaPEQRIi otk Bof BchNPetbrBinadbiby D 35

employing routine experimentation.

One of the ways in which the hVR1d gene peptide-specific antibody can be
detectably labeled is by linking the antibody to an enzyme in an enzyme immunoassay
(EIA) (Voller, A., "The Enzyme Linked Immunosorbent Assay (ELISA)", 1978,

25 Diagnostic Horizons 2:1-7, Microbiological Associates Quarterly Publication,
Walkersville, MD); Voller, A. et al., 1978, J. Clin. Pathol. 31:507-520; Butler, J.E.,
1981, Meth. Enzymol. 73:482-523; Maggio, E. (ed.), 1980, Enzyme Immunoassay,
CRC Press, Boca Raton, FL,; Ishikawa, E. et al., (eds.), 1981, Enzyme Immunoassay,
Kgaku Shoin, Tokyo). The enzyme which is bound to the antibody will react with an

30 appropriate substrate, preferably a chromogenic substrate, in such a manner as to
produce a chemical moiety which can be detected, for example, by
spectrophotometric, fluorometric or by visual means. Enzymes which can be used to
detectably labe] the antibody include, but are not limited to, malate dehydrogenase,
staphylococcal nuclease, delta-5-steroid isomerase, yeast alcohol dehydrogenase,

35 alpha-glycerophosphate, dehydrogenase, triose phosphate isomerase, horseradish
peroxidase, alkaline phosphatase, asparaginase, glucose oxidase, beta-galactosidase,

ribonuclease, urease, catalase, glucose-6-phosphate dehydrogenase, glucoamylase and
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NO: 3), and "X is equal to the nost N-term nal anuno acid of the intended
N-ternunal deletion mutant. The first termw | provide the start 5

nucl eot i 9@ @mapdoi on of the 5 priner, while the second teawwvsoilsyssovi de
the end 3' nucleotide position of the 5 prinmer 86 WO 02/i-1210

PCT/ 11 SO1/ . ' Nehi Jo¥ : : EQ ID
0 3. Once’ TRaY Car PR SRRE RhC ek UcRRAR Bo el SF R b LR ok

det er mi néd, wiheh émplay achuineegenitsubsmptreior thermngyine. Deteatiewniay atshdeaddi ti on of

ka6 as et Ehel Rsbd AR AL bt of o RosliBnd VR,

pri rr;er rrﬁy ﬁlﬁc@lﬁpzirfs@ﬂvdiﬂlsimﬂ‘aﬂ%lprephl’ed?ﬂifﬁﬂ@ﬂﬁes (e.ga, kozaf: sequencesl,
.etc.). The 3' prier sequence for anplifying an ition N-term na

del el on 10 mut aMeleoHay Y ke herase waplpgd g Ak eBs eriatk el PBRY ow ng

formul a: ( Stfhuhoskdyst For exthpie, byhdivdEivel Bl Rigthe Mtibodic8 @y ahtibaayt he

. nucl eotide position of the |n|t|at|nlglsta~.t colon of the HVRId.I| or

hVRI d. 2 ¢éndragmeess, it smageible tgdetseld YDl dgens)peptiprs thieugh shedifgaf at o the nost
Cterm nal sl al (Re) (ol sadadmitd Wehdah, B5 Mskaida mutant. The
first termw || provide the start 5' nucleotide position of the 3" priner,
whi | e the s&adivdmmanaesapys, Spyeatl BeiningCevrge gn Radioligand desagdsrhnigwesof the 3
prinmer corr i t@Q. & [ - S of - I : D

R0 3. nce (h8 EAdbhe St MRch, SAB 318 HARORGL 1ooipieh BBiatelba rthd

det enuned, mim@n$ asthe uselof ®gdmnie comyerenescimylatien cowmdtred blyautoneliegtaphty. on of
applicable restriction sit. equences to the .5 .20 end of the.seguence, for
exampl o. s ref elchel tRasitiedo TORLHE Aniad gk fiersrcentermnd Fhsing 5
pri rr;sr rrﬁy blzetiliﬁﬁrggoedtly' Iabeled hﬁiiitg)d@/iii mé(ﬁm%ﬁlt 6Ethg-prcf>®f @pv@t&ngthf aequenges,
etc.). The skilled artisan, wou appr.eci ate that nodjfications t he above
ol bt de. PORFIGRE e PR Fop R Gt AmsPR Rt son 5

The sane gedRrivadscdr?14belias chpinde dreARRYEcHRYsdIR obeRete] fhodgd@itel f yi ng the 5
and 3' priner sequence or anmpljfying any Cterm nal agﬁl etion nutant of
[

the present PO¥GRSR{thER Phygecyavar allophycosyaman.qsplahaldehysieiand fluowseamiged above

may be usgd in i dgRianfivbdicanisobe RRtaBly IBhIEEHsiBE AHERERACE &hitéiﬁ%inlefa}’d ng
any conbination qf, N-terrminal and C-terunal deletion nutant of the present

i nvention. Pheh aski [Huear efheis od thedauthanidosesispr dhesgiractals gan ho ditschedtd thas of

t he above nugl; I Lt De. : I l

ol 11 oat | ApuBEy (g bl n i iR Kb Yich i ARlcpOHALRY oFIF

Act i vi t y/ FulPliPén ar el@lenedicminetiiagestiocid(E8iA)on Thr ough Mol ecul ar

Evol ution. 35 Al te, st i j . i.ve proteins known
are highly effectllkh\(%ég p%mse(?%ans%gc' fdgghfig%%?iﬁig&%ﬂhmgz{"lgragani sm they

of t en poeshemttamineseent stnpseundh dihe pedsendeld thechpasunsibesseitanggedantbed)i c,

t her apeutic,. r ieal n L trhal . - 4- 0,
er aneu | s BRRLIRARIED B3 e R A6 G G B Bloenod BuP Rk s, o
hal f-1ife i sotiseofrmsherpicalmeasivh. Hixembreof paticularip nefehdhemiluhgnesa¢ntt he | evel

of the prot %b%ling rco}nggurlxd%\é?el lu(r)rIin(gl,h Ro 51%(?1' {i&romatic acridinium ester, imidazole,

acridinium salt and oxalate ester.

30 Likewise, a bioluminescent compound may be used to label the antibody of the
present invention. Bioluminescence is a type of chemiluminescence found in
biological systems in which a catalytic protein increases the efficiency of the
chemiluminescent reaction. The presence of a bioluminescent protein is determined
by detecting the presence of luminescence. Important bioluminescent compounds for

35 purposes of labeling are luciferin, luciferase and aequorin.

5.4.2. SCREENING ASSAYS FOR COMPOUNDS
THAT MODULATE hVR1d ACTIVITY
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MRNA. The ability to extend the half life, for exanple, would be
particularly inportant for a proteins use in gene therapy, transgenic

ani mal provoot/isem the bioprocess production and purifi cat pOrvusé1/ 4565
protein, and use of the protein as a chem cal nodul ator anong ot hers.
Therefore, there is a need to identify novel variants of isolated proteins
10 possessing char [ oSkl { J j i

t herapeutiZ for trsgsgéte?l%df %lg%éacseggg?e%gﬁ?%ﬁf%%hgéor@ H?%Hag Pﬁggﬁ@% he

pr ot ei ns appldctiwity.| These rompowmntscan igtlisler butlareand lphitadtacpaptidess kmall organic

applications. Thus, .one,aspect of th esent invention relates t h

2B lity to ertidniBePBIMERRREE niordntBe iR o BRI oaH piditiiRonuitin,

di xect ed nol emdlmdy temallized ang., Bukd canrod ohncatdeationvaiated disardesnial thai ti ng
exanpl e, benefit the inventions utilify as an essential conponent in a kit,
the | nvent | ofBoggesice it pgeses vkl fé el Ry B REOMst o, *or
codon opti M zalihRAreghiory TxEers] @NScEPAON Or S M A ATtGPdeatitriddhbigesiineéiudi Ng
any associ H ed enzymatic activity, the proteins enzynme kinetics, the
proteins Ki, Reabrankaioperies. TRese compprefsanty Peobepielilee By in ¢labgsptingiba- DNA
bi ndi ng act i W;Eie; S9SNk Lt Bk j 4

i ndirect int ‘31%1}%1'%1%?} agg_ni gyﬁz}'g?levﬁ%d(aﬁné?edc}%%l i rééllgétﬁgr&]fr@ﬁrle%f

i nt er act i on) ,modatprgoheseryolegicalfantigins pnd Eorqmelighating symplosed of ibe orlestionabl e
to either inc e ci ~ase the antigenic potential of the protein), the
i nununogeni cilrte%?ec%)ifm%g&p'rot ein, the 25 ability of the protein to form

di ners, trgrers, OFhensinipositions of the iriehtien inchislelphaonacottivad c@npostions, t he
anti genic ficacy.of the i nvegéi@on i ncl (idi%% its subse%!ent use a

prevent at i ve PPEARHSRRSO8 MAYF QLhgse mRpuads, o &p&g@ge}ce@c SOROMIBEBr £ or
tﬁr geting di s ﬁ?ulgeﬂasdisbﬁme@m?ctibﬂg.samﬂ_ai__t y Llo enhan(r:]e speci fihc
characteristics of a prot.ei al so be appljcabl e to changi e
characterized act iMPfVPG?I?ﬁQI%ﬁEOTBOWS && F\‘iﬁ\dﬁceﬁ'ﬁﬁ?’éﬁé%f% Qnr el at ed
to its initi adVydshsedblictsZ 86mp&GindY iy birdtth ®hcH pdtsinditat Ridtantcament s of
the invention woul d be specific to each, individual protein, and would thus

be wel | kngyritYRld genedreduchand/erinterisreawish theyinterastigh 08 feth Y ikldbgrne prnduebr

exanpl e, an epgh BRRF fidtditN) aﬁ@%}g\ﬁéuda@ma?%oaamﬁééha H&tii\}iﬁrléftﬂecﬁi/ﬁd BN 85
bi nding of its cognate |igand. ternatively, an engineered ion channel may

be consti t ut i pedulatethe leweliof ViR dgne axmression] 4ngéordnasiudale Fig.levah of BVRAdot her
exanpl e, an G&Q%Bﬁﬁlepoﬂ ?teﬁﬂﬁ:ﬁ@ﬁ# may be capabl e of being activated with
of “the redﬁ

| ess than all ator y 'actors and/or conditions typically r
equired for ion chEmmeahmalss assays roay beutilized tigs identify gmipamds that bind to

PCT/ US(I 1/ -4 i i.ndi S I rmat changes,
cal i um 112 ToRd s 3R Rb B encBRSE IR0 Bt bfen R T PR A5TE
identify ion ¥9dnhdiohGhamaled:28558A285G2) mhich emmudds may bexiubate thie devel of
Directed evol ut4 is conpr.ised of.several. steps. The fir stepds to

est bl 1 sh a1 FORE st SRR b Rgn Brklin®h 8% e o FrERAT ' The
nost i mpor t andongioRpdd that modiless R Rient produbostivitar irbdtich akdags, cempaintdst he
activity you Wsh to . identify. The desi%n of. the 10 screen.i.s .essent.al
since your scHESHeSREPREsRIsiEPE AHPERIIERAGEHLY BTBTFRRrL & DidReicadrtyity
variants, §)¢Jtorrfﬁﬁctﬁﬂ dFltlid MR pRseih Or Polypephidt Ssudh s Vigdngédinthe iHbQcdlRSAr St ep
is then to”Yepeat éhe, above, steps usjng the best variant fromthe previous
screen. Each Bdteka in O Feifon, chapges HaRgRiopBiactr Edjease WAL 250 lesch as

i ncreasi ng t hinsiidds MY eRCHVRId ploeeiSCaRgdypepiides of the invention,
According to a preferred embodiment, a Ca®* flux assay can be utilized to
monitor calcium uptake in hVR1d-expressing host cells. The host cells are pre-loaded
35 with a Ca**-sensitive fluorescently-labeled dye (e.g., Fluo-4, Fluo-3, Indo-1 or Fura-
2), i.e., the intracellular calcium is fluorescently labelled with the dye, and the effect
of the compound, e.g., on the intracellular levels of the labeled-calcium determined

and compared to the intracellular levels of control cells, e.g., lacking exposure to the
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15 exanple. Over the years, there have been a nunber of nethods devel oped
to introduce nutations into nmacronol ecul es. Sone of these methods i nclude,
random nybaganasi s, "error-prone” PCR, chem cal nutagenepcsiussi/issdirect ed
nmut agenesi s, and ot her net hods well known in the art (for a conprehensive

l'isting of n ti cul ar Clonlng:
A Labor at or(fc/drH1 nualmég]]g% r| ng Eé;ﬁ%?ha res% n‘%@?d%ssﬁ’i’nﬁg%ﬁw 1982)
Typi cal | §, zodulatoey bfen ohanéilblwtlvmxse@thcbsorth@xwh@i eqntapted: with Qieflﬂled—

ot ok DS kRl S8 AR Rt Bl 0,
met hods havmllspwharemhnsd mnk;&mnds?lia\mmodm aﬂagommhencbdﬂmmyfaffeeﬁommVMd
. macr onol ecuI varlg [suhvmth sp ‘?ﬂmfl or enhance H@har cteristics. Random

mut agenesi s SEED © {RAL PIQGUGS P JleTTEISS Jh P EGe W18 date. Typically,

this has been caFﬁﬁ&@naaLﬂssa%tfmﬁothrmgqhe EffestdIsReodiponfdy G theum 'orPCR (as
. described in Moore, , et al, Nature Bi otechnol Olg 14: 458, {1996), or

t hrough tfeflapobeiheri leas ranrbeotimilarly serforaieds ini ernample. Beilgsipiipotasrigacan

correspondlggmbglt&gggglﬁlgquglgghpmuggf interest (as descibed by Derbyshire,
KM et al, Gene, 46 , (1986), and HIl, DE, et al, Methods

Enzynol ., 55: 5595geening asayy mapalse be designedtie ddansifiecomprunds eapablei] evel of

nut agenesi spf gl (G Al %g(?g&legﬁ'gduc P hve ﬁbﬁh%elf'n%‘?ﬁe&%ﬁﬁs @B BSerhl!®

|nvest|gator toe & WAt of esl s. '
particul arl g.gi, upmnﬂahaﬂng&e@ohmyjeﬁwﬂ@;t)tpbenﬁ/acnuntmmwmxi@n@mdbaa,aﬁi cial to

the acti yit f the,enzvie are fairl r Tn_ fact u5|n t 00 h a |l evel
ot g dne SR B MR o Endinidrtnd RUR 10 bl ABHuct atf sorhsoll |
nut ati on. 8ilentifyifg cddipeahds fReildikiEpinera8 BRI igere bmﬂhctoﬁtetdoeomsf, or mapnt i oned
nmet hods are ,ﬁ?f ective,fox Cl’ﬁatl ngté{&ndom zed pool S of macr onol ecul e

vari ants, POdEYeR FiYgPt SUsh igra Shuffling", or "sexual PCR' (WPC,

St emmer, PNAS 9Thé8ﬁﬂc71ple(o¥ S8 serdbaing BB jdeb&@r'l:oﬁipwhdbah@&bmwm
shuffling hﬁ@ l.so refewed to as "directed rmleﬁ;lg evolutlon
'exon- shuf f Bgd ge“%lPrP Gt ARy QLYES\ PEEPAEE A rpachinn mixfure of tp SVIRIGI290F on” | " and
"artificosl pRGALIHNAIRE testAdpthouRA ﬁﬁ&él“c@n&ﬁbﬁ@arﬁﬁ%r kR SuRLidd G0 ANdw and ar e
enconpassed by the invention. This new, 10 preferred, nethod apparently

over cones t HEO FQARPAnPAtSAA duterack ‘M’éh pree\hmﬂjt@, aied gy Eormna gatapleX.twikeh can| y
propagat es RO pdsbhEerddsint e l:émseﬁrﬂvxd Sd/0F AL &S MR affort F a1 S

in the resu ng progeny. |ng acconplishes this task by conbining
the princi palixtgfe. |Eor\¢mmblewler2§s:@rmwcpla@& aehornsH b ViRild igendprodedt i9s thegest

" error- prong,gf 98? ohtd a&h1i8 haseyaBH dQ gﬂ %H‘%{i}*l‘dg rf@;?}@&ﬁ@t%es@b&ﬁé&@% poo' of

smal | fragnents your 3 Create igestion,
i nt r oduc@>3seomiplexgscehored gmehe solidmhesesat theendont-the taetionpdroae g@bbdl}nent

reaction. Dy éd&ﬁotrﬁﬁhgﬁé ﬁ‘f?‘ﬁ{i&%@r{ ﬁangu&glwoa@aﬁcﬁmg MOE} §r% ot

only hybridize err cognate al so na bri er DNA
fragment s curertes pomgpwmyl, whi&(is dof dreheret], megbe tebelsfl, ttlﬂrer ﬂmd:o}ltywu: Iue:htelcdja of

ol ynuel eot | o, RBF SaveloT e PP RS SRRl Suts oMy Qhbd SR b fucBeli e 1 1@
"ei TOr - prongi'a Rﬁ%é{ﬁff@&ay@ NWiRhsile Ip@él&ousl;&ﬂitﬁﬂmnﬁulblhfzetbﬂﬁnlﬁmem inpreoduced
dur ng (oG, DAL NERLE PSR Thptne, O et on (ot oLl of tne L1 agent
anneal i ng skep RimtdeWrRaLh pRoviously non-immobilized component is not pre-labeled,

an indirect label can be used to detect complexes anchored on the surface; e.g., using a

labeled antibody specific for the previously non-immobilized component (the

antibody, in turn, may be directly labeled or indirectly labeled with a labeled anti-Ig

35 antibody).
Alternatively, a reaction can be conducted in a liquid phase, the reaction

products separated from unreacted components, and complexes detected; e.g., using
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A variety of reaction conditions could be utilized to carry-out the DNA
shuffling reaction. However, specific reaction conditions for DNA shuffling
are provivdesiider exanple, in PNAS, 91:10747, (1994). Briprefiiysorfsxapare the
DNA substrate to be subjected to the DNA shuffling reaction. 30 Preparation
may be in t - [Weiol { el lul ar
material, c H‘lj;uglg slgé%gl#t@%,sﬁ)&ﬁﬁé%)lrruﬁ}gllﬁelot %Ofd{lgﬂeigr@ﬂg%eoxﬂﬁ}ggﬁggfl des,
RNAs, et ., aschdr amycemplexds fbhnedmesohlhoﬁ)}%dmﬂlabéled:muhmdy kpetcsﬁcaﬁ)r theosher

rovided b I agen C. r, by t Pr.one or exanple. Once the
II[I))NA subst rgfgnﬂ(%émﬁgl!etﬁ BBV&PIF 8%"1131% t%ﬂ?ﬁtgaggh%rﬁ%F%P %% o Dnrrgse | 35

di gestion. About C%n&iégn@fthaﬂlﬁomae&mtdrg&hegiomﬁcdvh@cm gesinelhdei t h . 0015
»units of Dnase | (Sigma) per ul,in 100ul of 5Q ri s-HCL, H74/1mv||vgc12
for 10-20 nfempeynds datbindipereieins that vn%ra?te\g%m %R]rdagj%ﬁt ugt Heseobp
could then %demdrﬁ/tc &ma%Qan bNdeBitfitd B}Zﬁi%t Rféﬁ(d:gfﬁ@ thotptafidithatNg t hem

- through a 2% | ow nel t| oi nt agarose gel by el ectrophore3| s onto DE81 5

i on- exchdRgénteragiavitl thedx geae Peslict eige byhtdndpredeeBiigngs knewn bbthe art

concentr at Og§ _ I ttoff or

coul d use OFI gdgﬁéglclﬁgg ﬁféP%ﬁ%nqﬁtggﬁgﬁé%ééoﬁﬁgqﬂéﬂm Cqﬂl}an dddition to

ot her net hodeMmkxmg ami qorpurification threughrgyadiEgy oi dnomtﬂgmp@a; godipens. t he

10-50bp fra ol | oned

by ot hanol - R a2 gdeleeSod 410 0B 78 M RBRRDn 4¥ bR erd S Pen b

subj ect ed tmﬂn mmmmem&ctsan@bly@apmsroé{mmmnm desmhedDm xture

cont ai ni qg eac Tr| SHCL, pH
1 %

9.0, and T nesffOTetefgrérucha% Prapwr'? %%% ﬂdagmané&ﬁe éﬂtﬂ}rat ?eowes

10- 30ng/ ul . chiguidtionBiith &hk1aad teBhighest {dllﬂe Alditibadl peblbind WiflokBchar ase
(Promega) wpuld be_used at 2. 5 units al of reactlon m xture. A PCR

pr ogr am of gyerects o Foperample; atleaga mggon gbthggm@q #iid sqawence Af thepretein  30s

usi ng 30- 45 yy eli8Bets fv@!h' HVBYRIY gére f;rohﬁét callbB astektABed NsilYd) tdR8SigaECRell
(Canbridge, MA) PTC- 150 thernocycler, After the assenbly reaction is

conpl eted, &0awadp topyef %!fh‘lmth?ﬁﬁ sush @f viartlie Bimae degradationderbstaugdsred t hen
be int rO%C%% AR PRI Bl & (S{mcﬁqeggtﬁiml&ufa%ﬁﬁ& RO, RV XL w&ntised for

t he assenbl y reactionj containing O.8um of each primer and "subj ecting this
nuxture to $6Cey&.¥s ppH4EER @b@pwgwgwct}erq@fm@obus daicsd way Boysedas@ 72 C for

30s). The r gﬁﬁ%?ﬂpﬁgéﬁg{tﬁn"&‘&h léUtidB‘?ﬁ& uﬁi%rt e tghE%hthﬂfe&? fducl eic

aci d sequencCes 0 ynucl eCti de(s ut| |ze I'ng reaction.
Sai d primer gemhdemmmwﬂlrgrsu@spmw |%uleamng may:bcaaacdlﬂphslmdpﬁurr S using

met hods known the ai el.se a h oul d
contain addit anol% bys%%ﬂ?@ﬁ%@]’“(d 12 Lmn f ggR tﬁ%hnﬁ%uel‘s m@?%n&queg H?% e at i ng
specific %aséohgonus],eoedi@nﬁxtur‘léhend asedmnmgesamuﬂiﬂoam (sexs sgnbdhﬁsdbelam_
anplified pro upd fi thoswell art
(erg. O apaft PER FiihepR. 2 Ehifeld MR AR e Boot ol MisaB et B usi ng
appropri ateAroadémlchtressnInenNemBYorkAlthough a nunber of variations of DNA
g e DRl Sl b umPiged A Sl B R dnBihso0vi ous to

identification of genes Wthh encode proteins interacting with hVR1d gene products

30 or polypeptides. These methods include, for example, probing expression libraries
with labeled hVR 1d protein or polypeptide, using hVR1d protein or polypeptide in a
manner similar to the well known technique of antibody probing of Agt11 libraries.
One method that detects protein interactions in vivo is the two-hybrid system. A
version of this system in described by Chien et al., 1991, Proc. Natl.. Acad. Sci. USA,

35 88:9578-9582 and is commercially available from Clontech (Palo Alto, CA).

In addition, compounds that disrupt hVR1d interactions with its interacting or

binding partners, as determined immediately above, may be useful in regulating the
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i nvention. The DNA shuffling nethod can also be tailered to the desired

| evel of nutagenesis using the nethods described by Zhao, et al. (Nucl Acid
Res., 25y0%)4430735 1308, ( 1997). As described above, ompegsofsdzandom zed
pool has been created, it can then be subjected to a specific screen to
identify the

) 5330 Unar S B0 PEMeARES R Rhe Dodisl JATRUAT b pRISANEREE R o ™

c0>. xes pdndpaigpeptidé.nSushpgangpuiundonadg iddiele, bt aus ret 1asitddte, Mdlkcslebsudhadse f or

initiating another und_of shuffling. is cycle of shufflin

sel ecting tlFFé’%Sfﬁ iaPr‘{1 %@gﬂ\?a‘rvpggfm@fhblpm%ﬁhgg’y%ng H@ufzte@s B‘Ff‘%efiﬁg?"ec an be
repeated until tige bdsid priceply af ihRnksdySyabind uieido idpafptatpsindsamel screens
. applied to jdentify_ varjants, created um%ﬁlDNA shuf fling, technol ogy may be

found in theisEEre Bithihe wissictioatebyeen the bR 1d gepsyrodyat apg its inferagigle~ gj of . |

272: 336- 347 ar(n@?gg%ann%rsanvol%& é%ﬁg?ng Llead@lon mMalre c&@hnindHOhVR 1d gene
18:2923-2931, (1998), and A aneri~., et al., Nat. Biotech., 15:436-438,
(1997). DNAprodudts adibe interactingpaginenanden corfbgonsrind der a fime guffisteng seallsw
benefi ci al ' ' ' reeni u ' ows
t he di scov eérﬂ;g/%g{) lt(?@eri%g é) f“%“g? ?rcr)l\#g% Qé: §fr%!g|Fe(r;1:(£31t1}|;l gﬁdg %8 E%ogé)glllﬂnogg d ZJ%IIS une
t hat the bemhibitombaativitiyothe ceaction mextatd is praparadtinthegpresence andoapedcataf dime

Secondl y, reconbi nati,on, occurs Si | t aneous! ¥ wi th, Qoi pt nut.agenesi.s. An
otfoct of f SRS bt Bebdcndout ridy e il x Ml i o FRABATESRNE , (e
S _malhl fr ag_nwma@&\aclpmdla_t hsing shﬁ@dé;gémua thenadditparsf ViR lrdaghaae ptboducomali ilnsat idon
W t a S I hgent. sel ectl Q ne od, enzymatl c .actl vyl ty. _has ee evol ve up
1o 16000 1 oM ETidine QuaEem & oniol Tk iom it ULeS gE AR Q}?ztﬁr%?e. I'n
essence, t heorBFsuhdo? With I1plh@&BoN The FonAiod 4 ahyorfslBRdsitetwéhi tAOhVRIY on

whi ch reconbi nation acted.to enhance the activity. Athird feature of
r econbi nat | &heipsoquehang the dnjgragiing pastner 5 themdefecteh| Biediorpalomekagangiex As

di scussed apOye costhtl rBibR &R hCHTRe RhctifmidMdBhdRidLhe dsPEoBY&ing, One 25
beneficial nmutation, there nmay be at | east one or nore neutral or

i nhi bi tory dicatesdhas thesepamppoynd antederss with theiniaspativa®f Bie h YR dgenegrpduat he
assenbl y,pe hQFk f it de N by @@éﬁ; 3 . N
addi ti onz?o t ﬂgg?natﬁlggﬁ}ﬂ%ﬁ@e?rég@n@g%hgfé%ﬁgxsfe ecl'?;g 1%;{12@%5[ r{gﬁn}]Et Fﬁ'g
previ ous setedainimg theigsi eognponed aadk a nowha VRId, gese preodott mhralspbe acti ve

vari ants of i . j : | ost the

i nhibitory %%%gtq@@@gf&@g{@%@g@% ‘ﬁﬁ{é‘?ﬁ%ﬁd}gsn%@@@hgéﬁﬁ%ﬁa

pr Ff'eSISi nghcdihj)c?mdqndgsnmtaﬁt WEl@f&rkim@dﬂct.a’ﬂM&fb@g&i@hmw lndwm@_' Irta:nleinl i kely
multiple characteristics tha a prote .e _desjr . g.
Col b1ty HoREbGE Ghisgh  Megtibls & (G RoRPBLEI I GubtiekRRbR 6. 9.
for 35 mifemulmnbotetdesndldMEidpraicinsat a tinme, other methods of nol ecul ar
evolution tend t ibito

be i nhi ry. ver, using r.econpi nati it would be
possi bl e to conb&H% A3SRE If]?a?ﬂﬁ@ﬂﬁ’}%s&'ﬁi\{ﬁaﬁ%’ﬁﬁ %lt%ﬁmtl (ErA5E O% 'ég’?é@ ERt%t i ve
vari ants foprdda&svad iméractidggaitmersaas bt bemduseddds b hbrfogdttduspire properties at
once. 92 . . .
homogeneous format. Heterogeneous assays involve anchoring either the hVR1d
gene product or the binding partner onto a solid phase and detecting complexes
30 anchored on the solid phase at the end of the reaction. In homogeneous assays, the
entire reaction is carried out in a liquid phase. In either approach, the order of
addition of reactants can be varied to obtain different information about the
compounds being tested. For example, test compounds that interfere with the
interaction between the hVR1d gene products and the interacting partners, e.g., by
35 competition, can be identified by conducting the reaction in the presence of the test
substance; i.e., by adding the test substance to the reaction mixture prior to or

simultaneously with the hVR1d gene product and interacting partner. Alternatively,
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WO 02L1. 1210 PCT/US01L1s336 DNA shuffling can also be applied to the
pol ynucl eoti des and pol ypeptides of the present invention to decrease their

i nMmunog&nhebhleien a specified host, particularly if the perxRuyglsesti des and
pol ypepti des provide a therapeutic use. For exanple, a particular variant

of the pre rea | a usy huffling

t echnol ogystgg #?Béﬁlgéasrtﬁétn@ﬁ% rﬁ@ggecgﬁ)m@lpges é% gérgxﬂ?%nodsgﬁig}%érn stics,

t hough nhy Hiedlhg gbﬁsyantmn%g@?econemfah&aﬁ%pcdmmstfmnh tie compddx, cad be nsi ¢
structure. , the desir 0 characteristic ma

2ol ypept | ddoue PspbInE HisestapPoeuad o be e P g GoRB e Ry e e

recogni zed fagméd. "B Variout Bttt Re dBEHbEADAENY Bow. fore| gn", and thus

. activate a host inmmune response directed aaal nst the novel variant. Such a

limtation can b& adiEisTegmeous assaysysiep) eithesythe h¥Ridizenp Rrodegiyr8ie t he gene
sequence f QBte?acﬁ'ﬁg %thﬁ’ér' § abohded 84189 sBid khacddalhiSrHRr oﬂteﬁl'cﬂoﬁaﬂ‘ sﬁfﬁcﬁe@ ¢ he

gene sequence of e novel vari ant gene 1 n one or nore cyc es
shuf f1ini lﬂrbﬁiedrmthm dirgctly opindirpeslyo rin poacsige.anigrativerailatesdie gnnvedignslycoul d be

vari ed accallngl fne hilSaldeoel Bt eBULLARINREY oY B0I A0 of A5k ed woul d

contain at eas sone codi ng ‘sequence Xenobi ot i ¢
protein to aitaahineﬁtlsterns:bvalnmtmttaclsy&ttemy teeredcamipliithied smhply byt:bﬂmgdﬂe ng

sequence of 0..no nt that, provided .the desir

charact eri SS[O Qéuﬁﬁ?ﬁ%%ﬁﬁ a8 “flﬂleofh\?i’gft[{@nge@ﬁg Orﬁblgts%regtefaﬁem%Bﬁﬁg e(félf‘&on of DNA
shuf fling t@etmgolAd@gmdti@elyien Bvabbilizehaafbodd kyseifid ﬁtdids@eeleemdmlcu@e@ti des
of theln entlgnggnereln one or m)r c(%lcges of g‘fflln i ncl ude, |n
addi ti onlt oMENEe Bedo AR Shecspogieriadbie sHlidERtiER o Bbs HEBCEHHAR o PEP

allelic seqlgeggqgﬁzeag@gto%@ed col on sequences, known vari ant sequences

known pol ynucl eoti de pol ynor phi sm se‘%gences known orthol og seguences,

known honol og sekjuEderds condit theassay. We Tty shesisynehilizad spseigs 15 onal

non- honol o e er
o Conti naAEReERBURAERTd SEALERRSD: AT ANOIAPtoIPRAI AN, I

above, t hereomapletegunigasirg captpanents erere MOV erb (2. 1 hiatashing) 4nd gnpeorsplskescabl e,

i scussed; Sl V28 ki GBI R B ARAUKE Sliffc? TRRGISIAE aPbdipbibfe ™ Node
her eby i ncomsbemtied thysolilf rigecean trwactbrophshed &) a neinbersf wasshdkerethe al so be
appl ied to ﬁé‘n-mf%%%ﬂ?ecd S%%éleg s eng‘i‘a‘t%i‘ K the? detetcBSn bt ﬁé@QM&‘{ﬁ&h'o%’lh' n order

to evol ve inhven i deal gene therapy,
protein engsunﬁee indipates\thdt wbinplexes ww'uﬁoanedal W&emahe aommgxobﬁ&edrapacmstxs or in

theevolutlo i,re enz th ) nt ai nu Iet| softhe
nvent i on s aRsEPRsH ROBKRT BT bR Ref @ Ssp Piae! Mg
02/.1-1229 Rﬁﬂé/cd:J&@.[ ushiB8aboidl Addithdy syée 158/&&1&3&1%“@ B idiBdhilizeand Cr ameri,
A, et al., 36 43 ect ve i tional
et hods-of |G (e S Bloy ey iy be?%feﬁﬁvof e o5 BRE Rl P des and
pol ypept i derabafad hieIPaRREY). | DetRAding Wipoh (@ didérig atldnabﬁ optapasied
applications, may be found in, US ll;%‘rgnl% No. 5, 605,793; P ’éﬁ Ilcatlon No.
WD 95/ 22625“01%1‘13%{510@6&9}138%}11%“ 1ib ppymplex g?ﬁ“aﬂﬁﬁ oF st
97/35966; ap@fokhed complexes can be detected.
30 Alternatively, the reaction can be conducted in a liquid phase in the presence
or absence of the test compound, the reaction products separated from unreacted
components, and complexes detected; e.g., using an immobilized antibody specific for
one of the interacting components to anchor any complexes formed in solution, and a
labeled antibody specific for the other partner to detect anchored complexes. Again,
35 depending upon the order of addition of reactants to the liquid phase, test compounds

that inhibit complex formation or that disrupt preformed complexes can be identified.
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PCT Application No. WD 98/42832; PCT Application No. The forgoing are
hereby incorporated in their entirety herein for all purposes. Exanple 5 -
Met hod ofoAsqed6i ng the Putative Ion Channel Activity of pcharshividsgk 15

Pol ypepti des. A nunber of nethods may be enpl oyed to assess the potenti al

descri bed bel ow 18 Hmels Faboinket 8ot i e il 85 RYRIRIRPIAE ' °
expr essi @ndamkxhe)intmctmg [Sarigr Isf}ﬁeﬂhréd:inﬁfvvlﬂcleam ttﬁ@mwg?m reodicder sequence
i s prepared usin nthe a.it. The transfected cells are
¥ anst or r oIS FRIaS Rublon Tt b siatet Sinelited BE G i enched duefo

el ect rOphyséd?hd@Q;t Rﬁhaﬂ@@@ééggmss . PaeniREe4,240 hoaib g RabéRteih WARmiRgzEON (22
. 2C). The hVR expressin Kl cells are detected by GFP fl uorescence.

Menbr ane cuﬁhi%awgoashéordngmnogwy@t The agditipp oﬁmiesaﬁdvsmn@? that eempetes Bithd of f
line at 1 kah*?d %ﬁac oh@af 1Rfs B&%g fr&ﬁ%ﬁéﬁg (ﬁ&@d% mple @p'&wlﬁgh@t 5-5

i nterval s, e|t er vo era or - voltage steps from 100 to +100 nV.
The i nt et agenprapen o€ a stgnak abme b@crkg:wmdoémz thps wannest sibgjanses thahdistupt ur r ent s

) EGTA, . 1V At BBt ol AR RRk el b Rl T o

after addition ol ahbkher Eimbodﬁmdafﬁﬁem«tenﬁm&lth&sbaamsdrtahmquas camybecont ai n 30
140 nmM NaCl 8 .mvl KC|

ind 10 o orno¥S 358 hesticl st andt OHespRyp o ok MRS Buing B (B, 0P

per meabi | i t hER1dPsotéia and@s teddtewicting bhxened] ingldce of ohelbt mthccxﬁ teauNilergtd 45 nM

o o) ana 1S Tl A MBI SR £ HIONPras PR (S conds iR soaderate.
Ca2+, K+, ogndGsdihte tﬂi@bﬁ‘Mdées‘?@§ TR n?e'ihom indvhdH, YGOSe n()pllrhﬂte&lbo The rel ative

per meabi | ty for nonoval ent ions may be cal cul at ed accordi ng o the

equat i on Pxnp@geresis aishg grrexnperding ppepithe Priginramd screminadar fesInter tabi | i ty
t /.t-1210

T 11 Sur | -G AaheN 08%&&9‘ }%%1%%% %27‘%%?%?%‘ TR by B

}/ (4] Ca2+] oqncomertbe $Rcofd spagtes i thee edatSmu@tce apdpigier at ur e,
d F t th

the tuo. o0y EinE B ARLoaib ARIEY %ﬁ%@é}&@‘ﬁ %@M AL Bheyimac W

Bonf err oni ®dhe eaglidoroof, theprotein @Bvadlyedi iv antedcEnm eigsthinding s Adteinativelpcme Exanpl e

0 Bacter! o preseh ok (o Rely SRPEL dens HOA ANk Pl de.sag0d! N9

pol ypepti de* o esent i nvén gonucl eoti de
prinmers cor atspond ailgmted to heteratt \mﬂd 3., hmdis:oatﬁ laualedmweracqupmuee,r winich

synthesize'netlonfra nmen rimers used to lify.the i nsert
Shoul d_pr ot RISIGED WERR ST B caRap shth SCB AR el E s ac e
5' end 1350fabtleé pé{bﬂldé&fomprmngrtﬂeEntéﬂctﬁig@ggxgahfihwgndbtﬂahﬁﬁiajbfdmhmt into the
expressi on vect.or r.ex an al ¢

restricti on3SAGHHE "‘é‘ﬁt%‘% S@?FP “ﬁgé"fhé‘f‘hcépb&éfﬂl C@B’Eg?)‘i b%@‘“@ acidy agen,

I nc., Chat sm&ﬁmngm@mm thé g@@cddmg%pme exnﬁe@emsalammgqiauﬁern@sn st ance
(Arrpr) a bacteria

origin of replication (ori), an IP
pr onot er / opBPEEH- pri@pne %F%WWeGPﬁ&FﬂSdEQ%’@f?SRBS?U éﬁh’qe t ag

(6-H s), angroflnwsikh b4 iben be Myéaefopbﬁmn?gicﬁwgye&ld ﬁiﬁwﬁ%‘s%tﬂ@.ﬁie@r s
di gested with BanHl and Xbal and the a ment is ligated into the

pQE-9 veéPor nahgthamesnngVRIE pasRAPHECT a%dfﬁr Peptideatd dthgtPreseat HRENEPR. o0

immunogenic fragments or oligopeptides thereof, can be used for screening therapeutic

drugs or compounds in a variety of drug screening techniques. The fragment employed
in such a screening assay may be free in solution, affixed to a solid support, borne on a
cell surface, or located intracellularly. The reduction or abolition of activity of the
33 formation of binding complexes between the ion channel protein and the agent being
tested can be measured. Thus, the present invention provides a method for screening or

assessing a plurality of compounds for their specific binding affinity with a HVR1d
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RBS. The ligation mxture is then used to tr ansformthe E. coli strain M
15/rep4 (Q agen, 25 ~c') which contains nmultiple copies of the plasmd
pPREP4, tiwetozminoesses the |acl repressor and al so conf er gchkaraysasd

resi stance {Kanr). Transformants are identified by their ability to grow on

LB pl at 0L GL s oL B[ ES] . i : :
Pl b d DN RS Sl g SRAAE AL abfiBhe bE B RGN SolbBRE bitiEhe 2
cont ai ni fig plbailigesf cetpeort cogbihim megHWMdoycﬂj(;zpéfgg&, 61Oh Mindabld pepiidd 30

culture in LB nedia supplemented with both Amp (. ug/ m) and Kan (25
ug/ m ). Thelrgymentuwitheach of aplarlitvof ersenauadefos 2 timesuffigientivocallew indiagi o of

bet ween 0. A p B Raliof] i nt B RS RYRIT B G R o P
added to a dicRadf gRNplRRilitRldfaBstofonipdulitis,| MEfeby Ndemeyindythenasmhpooatd Mehit he

|l 'acl repressor, clearing the P/Oleading to increased gene expression. 35
. Cel | s are gipseificaldy biad testterFAVB1d polypepsider peplides are t hen harvested by

Chaot ope. ngant FBUKER APeBPR B e By SRR bt R ey "
degree C. THYRGAlHorfEHides aﬁ&'o%:épﬁdéégré) ovﬂi'e&gggéegﬁs/eh{ i éntilo%/aﬁ% Ise

renoved by centrifugation, an e supernatan al ning the po epti de

i s | oaded octingbibing anpardsetial ot tanididatd sampomad ioc dagy wodulbior M édlpaiabidlogital r esi n
colum (avail able from QTAGEN, Inc., supra). Proteins with a 6 x H s tag
bind to t hedWVIKTFAth 8% Y Rijid polyneghde ey Pgntxf{% %&XEQHP%@%HVﬁlﬂ@HHMa%dsi npl e
one-step,pr (f.or : Al rndhe L.Oony : GEN,
e, Subp o) e o o SR B O 2 e B B b e, Gloe e oS
guani di ne- Hdmpquidd&r dringe modblatorioni the bidlegicabastieity of the HYR Vé polypeptile co M
guani di ne-HCl,, pH_ 8, then washed wth 10 vol unes of 6 M guani di ne-HCl pH 6,
and fi nal | yPaPHEe paPS BRI ERDlS %Eeeiswéerl%v?qrﬁxgnmegﬂyﬁicax %‘%PE:P}WBWOQS t%‘i"he

purified pratein.i en .t L.al.V.Z i j )
phosphat e- bﬁ%ﬁgpt gdai%s&sgflﬁl%{eﬁ% %g%ln to%?ﬂ b%’ﬁéﬁhﬁzf iltﬁgg!;a&():ﬁe{l gt?‘gf{ E%Ct-idgn%%ﬁfve%ldpl us
200 M NaCl expiessiiprealliline] ahd éffeetspfaticiultepr bthes balpainshedidtyd pefsiicigcalwhi | e
i mobi |'i 3gd on the Ni-NTA colum. The recomended conditions are as

foll ows: reR&RW®-using a |linear 6M 1M urea gradient in 500 nM NaCl, 20%
gl ycerol, 20 mM Tt i A I L.Nhi Ri tQk
renaturation sho%:?lé&%gﬁﬁg@ gthéé tl@@%@dg%ﬁgrgﬁg%l%cﬁﬁ.aﬁg{eﬁg%Efs(ﬁo%%’sd}r%ér[gﬁyAf ter
20 renat ur adf the ddwel BTVREl pslypémidel W el pyestidteinaekidn cimmdse? eO0mbiing a

i n~.m dazole. Imndazole is renoved by a final dialyzing step agai nst PBS

or 50 mMV sobRteriaheeeandidaincompeynd ey dy grodutator afianalpain hi%@gis aofivisawiRot ei n
is stored d : )
bur 1 11 a5 on 5t LR cxlestch EIOR 1A OLBEMAS atq aa TR Brrferor e

al t er nat i vecandidaad compotntl 0 &g enqautatdryor tho lbyglegitaldsctioxprefsheddVRIE col |
when it is present in the form of inclusion bodies. Unless otherw se

speci fi ed, palypepiidendhe psieall sep alpepe capablecs hgingtindnosd tojexmesy gy MY Rdd

polypeptide, e.g., via inducible expression. Physiological effects of a given modulator

candidate on the HVR1d polypeptide can also be measured. Thus, cellular assays for
30 particular calpain modulators may be either direct measurement or quantification of the
physical biological activity of the HVR1d polypeptide, or they may be measurement or
quantification of a physiological effect. Such methods preferably employ a HVR1d
polypeptide as described herein, or an overexpressed recombinant HVR1d polypeptide
in suitable host cells containing an expression vector as described herein, wherein the
3 HVR1d polypeptide is expressed, overexpressed, or undergoes upregulaled expression.

Another aspect of the present invention embraces a method of screening for a

compound that is capable of modulating the biological activity of a HVR1d polypeptide,
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30 Upon conpl etion of the production phase of the E, coli fernentation, the
cell culture is cooled to 4-10 degree C and the cells harvested by

cont i nuaug ogy@tig i fugati on at 15,000 rpm ( Her aeus Sepat ech¢T/uSh/dsbs basi s of
the expected yield of protein per unit weight of cell paste and the anount

of purifie . j X

wei oht i o oRPRSRkBRAHEA Ry APARREAR S B AR P basfSitla iRl ol 55

EDTA, pts 7. séque'ﬁb@etﬁﬁﬂllng aEH‘eR!ilﬁcﬂ gde, 0P a fudt ORI PBSIAIOr PURIOR MereuT (@Iﬁl ng a

hi gh shear mixer. 96 WD 02/i. 1 PCT/ USOL/ - 45331 The cells are t

| ysed by pad¥d HyNOQRs2) detemining thetb;@lgghalatcﬁmtymf fhesxpressad VR M polppaptide cs,
Corp. or ARV at 400Q- 6000 The, ho enate . i s then

. mxed vt h IR st i brp il Simpig AR e st S0! 8T KA CROSHERE oed

by centri f ugainoQAd add Eéea%uff%mrblét%gﬁwhcum@of t%%‘éﬁn%@éd BEVRRE d1§pe abed

agai n using O SM NaCl Tris . The resu ng

- washed i ncllummemm efthe modelaton boﬂnpmmdl Wi stchia Iﬁethbg,wedtffdnem b_buveen the

hydr ochl H}i d 2-4 ho Af t 7oo tt~if
o e peribtoh 6o H Edapienig it i BSEUrs A e SRR e b ant i ¢
i ncubat ed aatbséhcé%s Elﬁiem&itﬁé(tepédr%]% gg@ncﬁédté’s% anHuSﬂaﬁﬁg Skdebr ﬁfétCE)ﬁl?)B{lﬁH]

Fol | ow ng high speed centrif Xg) to renove inso

particles, 15 t Heéss€tidly asy)d:hdrmd:al z:etdpqnmitoan the empiyed hle potbytiat modilator wi xi ng
tl~e GuUHC extract with 20 v urres of buffer containing sodium pH
4.5, 150 nVigRaEin the wyemwlgly ma%engmem% ?W@ovr&%dt@qdasmatm%d

protein \pqtcla t o rior to
further f)ﬂr [ ‘%dlllg%t %S(S)Cnalﬁ?%tep@; l#aolfjg%r [ ?.lg}‘:ot ?gf Oﬁ‘%’%@& gﬁtlt%%e gé {lhfl on, a
previously sagapancieicteidgkpitl). ales?Cothpdunds wdh typmaﬂly%tsmatl@ﬂem@]m@leﬂ:ﬁleum

menbrane filter with appropriate surface area tr oné)8 equi | i brated

with 40 mvaddenndese Sieaewllydhe eompqund éﬁiﬂd(ﬂ?@&tenﬁiﬁgmf"iml@@l?sé@n dielved

o1 osyst ooyt W B oAEIE IS DRSO halclh Grpuibitt WpeliatPae ELBRM oEigen
el uted w t Haige cROicaNMbr£R0 bditorh@@} thid/hssanstepks>0a providihg Satbounds frte agane

buffer, 4 a stepwi se manner. The absorbance at 280 nmof the effluent is
cont i nUoUS| SPONBHIE SPWeR. Aysaysaroiyicallisrugdn paraliel for erpminle. tmBvcretitey (3B by

SDS- PAGE. [ xed
i th 4 vol URLD e A0 AR ki PEAEREHAS B icky N E R n
previously ipclegiapeSigme (S Lotis ey Alireal(SisuRf MOY, SignRAldith((BoTesisiQ 50,
Per septi ve Bi osystens) and weak anion (Poros CM 20, Perseptive Bi osystens)

exchange r &4 llﬂm @h%@ﬂiﬂrﬁ'i@cm%dﬂﬁlmlm @ushs.Awitzedandios ssmpleaddioat e, pH
6.0. Both cal 1l ﬁaﬁlﬁ}’] ﬂff SWG&%K?‘Q(&‘W iﬂglsz eeh te, pH 6.0, 200 nmM
2 us

NaCl . Th2s en el i ng a um vol une |i near

gradi ent rangi nq—I OﬂmdthpLM duBehingSetidliclogies! ﬁieapeﬁﬁail&,ly pivifiofled forth® M
NaCl, SO 35 mM sodium acetate, pH 6.5. Fractions are collected under

const ant AZtection pf @PdWQtO@fOftﬂP@(é’ﬂ‘ HYBAd polypudeqtisies ardiprlypentidgs desraibed
pol ypept i dg,{ d&t eHNGTsn Rloubiit AeELnindY nbBaSSpleA P in@ife PRsHaRGOhed- 97

combinatorial chemical or peptide library containing a large number of potential

30 therapeutic compounds (e.g., ligand or modulator compounds). Such combinatorial
chemical libraries or ligand libraries are then screened in one or more assays to identify
those library members (e.g., particular chemical species or subclasses) that display a
desired characteristic activity. The compounds so identified can serve as conventional
lead compounds, or can themselves be used as potential or actual therapeutics.

3 A combinatorial chemical library is a collection of diverse chemical compounds
generated either by chemical synthesis or biological synthesis, by combining a number

of chemical building blocks (i.e., reagents such as amino acids). As an example, a linear
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WO 02/ -9g210 PCT/ USQOL/ -45336 The resultant pol ypeptide shoul d exhibit
greater than 95 % purity after the above 10 refolding and purification
steps. Wm omrjsoro cont am nant bands shoul d be observed frargiosmassbe bl ue
stai ned 6% SDS- PAGE gel when 5 ug of purified protein is | oaded. The

purified L0 A Of@;e 10X ﬁx AL & and
typi cal | yp{d%%ﬁ{t%%ﬁ%glr?@% é)’gdtf e Sﬁ?%%%p&ﬁ?%@ﬁyngtfgﬁ? | g&)’?ﬂ (])ﬁ? T_ngtsays.
Exanpl €58 of dbemidahbuilting fseksas svan ptisitle Ray YorepgivaecanpobnBiagthaie.; the
Expression System In this exanple, the plasmd shuttle vector pAc373 is
used to i ndERkerof 3Einnacifein g pelypentige o1 paptidecsamrpsndy Milhiopsef ghemical

pol ypepti i O Vil I QF r .alnSs: strong
Dol yhedr i recsinteble SRBAN bRl SRR KR CRMBUIIIE, °
virus (AcMiBss.fol |l owed by convenient restriction sites, which may include,
for exanple BanH , Xba | and Asp718. The pol yadenylation site of the siman
virus 40 (" Svaothe pigpaptiemandsergenigs obegmbinatatialrbepicabhiaces is wellkapwaasy

sel ecti & of .recombi napt, vi r.us he pl aspud.cont ai t he bet a- gal act osi dase
gene. from B, 0% RNTRGERIL Y {8 perlipehy e COmpREIsE st e R i he
sane ori enfiaith@dh, gfsﬁﬂideomﬁﬂri&y elh® D abaraf Ny Isa 1001755 Farkal 191, e pdpyhedr i n
gene. The inserted genes are flanked on both sides by viral sequences for
cel | - nedi aPed Renol3dydist9%8e codbHnughitom epialh 1891 d-Napwe, \BSA4-83NA Oshegener at e
a viable virus that express the .cl.oped pol.ynucl eoti.de, 25 t her

bacul ovi r PUSHES orgneBans SirieH Brsly PR SPeabtbe Hinh atotimiing
pVvL941 ??deﬁﬁiﬂlé\él of c%énﬁ&?dﬁrgfsh& ‘Pi@rdr{r‘ chdiRis@les i1‘|{$l’|!1’doaf,j pé @fiélh '(F?”P@}ﬂgfr?@dtf@ile’ as

| ong as " the construct provides appropriately |ocated signals

transcri pt Non\Q 9 #0639 5),emecodedqreptidesnPAAUPuHsatiok No. Wi D30 )arasidgmal
peptide and an.in-fr as require ch vectors are sgribed, for

i nst ance, lﬂ'qri’@@w @Bﬁ%ﬁcquoﬁﬁr;‘y Ol%p@lgd)epzchwymeggqi %6‘? U2l eoti de
encodi ng a PLi t s i js bofol 1 CR

ol i gonucl e?)’tE ?%gpﬁf ?ir‘{eg{r%o@&éosp ?ne%ro n %@dsf %&%}%gﬁ%ﬂl%ﬁgﬂghi%hggsgﬁo tB ﬁseaDNA
sequence, 4lg 199htAresiNeel. Aok Sti DA I0EH09FEM 3), Thylqeousipolgpaptidet (Hagihamal i fy
the cDNAgi nsert should preferably contain restriction sites at the 5 end

of the pri s 199%- drifagr CBen) Wse L HE58Hpnonnertda) PeRiidomimstics Wit e¥edieessi on
P e acid i \ # L ed
L e i T

cl one, inc naturally ‘assocr at ed

| eader seqergaie syntbedis Of sachlledomgwined dibiaeiee (Ghdn dt ahp94cdAedr, ChemaSmpl,i fi ed

usi ng PCR |...If the naturally occurring signpal guence is .used to

produce t hﬁ%ﬁ%{cl& Rligaggroampges fsihoretiala o BeT Seideser 20330P). R T epbdlused

does not n i lL.i P i nagl be 5
BIRAPRIRRERLAMBbANG ol PRI %9 NYi8h113D1648), YucIbR A Bes (R

modi fi edSto | viTus fea equence,” usl ng e stan
met hods deAusubek Berger Sutlametirsole tall alipra), péptideMaciorl acif libviaids gUSS. Patent No.
Bacul ovi r uriﬁVect ors and_ Insect Cell Culture Procedures"” Texas Agrjcultural

Exper i ment 2035083 i afbegdy, libgaries (&> Yaughy ef gd7)19%0 MawgreaRigraqine/asyr agnent
SUSSN . . : : Dl ook
(" Genec! eaniCENE- 34D I PISGIBs AR BGIIBRELIC Y, B O S0 1 o

wi t h appr oftieradee 27446520-d522)nareh LySreBatamdNag 81593 838), fsnedl orpaaiclm¥eagler ose

gel. The.plasmd is digested with the coi Tesponding restriction enzynmes and
opt | onaﬁ? yi}bl@H?ﬁ (ses-sprotisasaings-Bavmn (&Y Jeal ¥, ilﬂ?géwfh 35 %H&gﬁh%at%e,

using routypge 5,288,514; isoprenoids, U.S. Patent No. 5,569,588; thiazolidinones and
metathiazanones, U.S. Patent No. 5,549,974; pyrrolidines, U.S. Patent Nos. 5,525,735
and 5,519,134; morpholino compounds, U.S. Patent No. 5,506,337; and the like).
Devices for the preparation of combinatorial libraries are commercially available
> (e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY; Symphony, Rainin,
Woburn, MA; 433A Applied Biosystems, Foster City, CA; 9050 Plus, Millipore,

Bedford, MA). In addition, a large number of combinatorial libraries are commercially
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15 procedures known in the art. The DNAis then isolated froma 1 % agarose
gel using a conunercially available kit ("Geneclean" BIO 101 Inc., La

Jol I a, Ca.wo oERhé2thr agnent and t he dephosphoryl at ed pl asm dparashi/¢gssed
together with T4 DNA ligase. E. coli HB 101 or other suitable E. coli hosts
such as XL-1  Bhinsid & %aC@ﬁl%ﬁeg EHEHSKI! R8FRex, MW, %usgiﬁ? TEFS, ;A S
transfornmed Wth the ation nuxture and 20 spread on culture plates.
Bacteria ci)ntlaxum, Mpi(hlmmﬂtaxsimﬂ Mlioscavd dtssihj Ha PhyrnthicgarhisnGx Ol Ay Miartek

i ndi vi dual c |.oni,es a ng the di gestion product by gel
el ectrophore 1§S°wﬂ?€s ggéft‘f%n'ﬁ‘@e&’@ Pﬁéheclidiﬁged fragrrent is confirmed by DNA
sequencing. Five ;iﬁ %I: 8&88&1%?5% $hé AREALSH @ga sesd? Hﬂ)ffsg{i L6l Sassays in

go-transformed w a conner i neari ze

bacuol vi rus DNAgH thEawihpoGoleatnwherithevéll umd@h&“expré%bmgmhﬂ@edfhanﬁﬂﬁs hteged
CA), using the I|100f ection method described by Felgner et al., Proc. Natl.
Acad. Sci . Udpagaliqphase subsirate; dgpych kigh tfugughpuBa%@ﬁrSow Rssablg tossTepmAp A d

5ug of the! Sgg QLS BBl il b e BT EL1P v

containing 5 Serum ogoes’I'nc.

Gai t her sburg ,of%cr&@ergﬂét@éa‘bﬁb&@sedl@ pétforkd Pdpasitd Mspl 4paindba bﬂlecﬁ'@p‘(ﬂerﬁlal

medi um are added, m xed and incubated fox 15 m nutes at roomtenperature.
Then the tranm@tl,atm ﬁr nf cangmératlgn@ddwbaimﬁmm eféectsorstaobd ghsewyed,@aktysS-lATCC
CRL 1711) seed | ture pl at i t.h m., Gace's di um
W Chout  ser ufelngas R SrdTempERISF st SGePBniant ptfotief Dol S et 'The
transfectipon %Qhﬂ&dl@t@lé SIf 1 596 e FIMESark 18, hish zpélﬂglﬁ it cdn %ll?fasﬁléfﬁﬁn S

i nsect 35 redi um suppl enented with 10%fetal calf 3erumis ad
Cul tivation iabonthkl toahoutnkio dafferemt ehagrompds. Gt fioposkible tockasay. sewal different

02/.1210 PCT/ US01/-153 Aft er fo r days the superna nd a
pl aque assay pysfesp%erfdghtgas fggexamp %’@P?%’esﬁl%g}s %HHR&? ég%lﬂc? @Lﬁg&)dos%‘%fgéfm?
agar ose gel oullsiRe FBdsiblé hibih SeBAMQAThREralddGystefdl t hersburg) is used
to all ow easy identification and isolation of gal éxpressing clones, which

produce bl ue- st ai dedngthepfats.aspoktsd gtegirtsedt mesﬁmwnccunpmesascfepmlagaed &sslhy
of this type ¢ I ob found in the user's for insect ce cul ture
ohd bacul o BT B i e Arisd 0EECtAR s WEEh o B Fheton eafidﬁwlf%a?g
page 9-10.) r U

pi cked with E%E]ﬁea?l ql%ig%‘?%%rgnp%dp?ﬁ?dp{eﬁ%wa% g%m qu%e%ggF{??a? e agauP Shtite.

containing t hEameidartbpm&ned\drz gseys sustabibdor lﬁgh;tlﬁm@h;imrkcrdanmgnmmmmmgws.f uge

t ube containing 200 ul, of .G  ace medi u d the suspensi on confai n| ng the
reconbi nant bacul SP%b‘P@nﬁst’é‘Bedt%t?cﬂf”éﬂdg&é{f} A}, PE S SRS

di shes. Four daysis AliefypichBy SEpffeaat mt ﬁlaP is hB&aRa sul Ezh! f@aoenﬁ Iefe?abx

hazvested %nhd t hen they are” stored at degree C. To ve Xpl’eSSI on

of the pol ypespbstatmallsmnﬁedlmdaahbrgxmmpannl c@rmqiosndm(dtg.;dim@ldﬂlmnslﬁaﬂlw th
10% heat -i nact i va cells aée i nfe ted wi t(gfc%r e r.econmbi nant

bacul ovi rus dBAESH ?ﬁqr?g%m%glﬁ | SHEES ?aee%e 2T Rs§ayE 1pqing o fhy profeinn 20

~~MJ f I I
'E he medl) u(r)n i 3Q%légrn)l\?/rgdﬁll %b%%qﬁgar gﬁﬁarggl 8{v%llegt ﬁllapégg(sg ﬂ%e%ég?grr%tﬁ? nusrrﬁn%dt |t§F1| ne
and cyst ei ne activiay Inodohe tharowr, Ldubeo Petdromidghigiser laffinity HRodiky td himctidda) aredf t er

42 hours, uG ., of 3 S-nmethionine and 5 uCG 35S-cysteine (available from
Amer shan) At ETSHERN teRECEBt | s are furt her

An example of such an assay is the fluorescence based thermal shift assay (3-
Dimensional Pharmaceuticals, Inc., 3DP, Exton, PA) as described in U.S. Patent Nos.
6,020,141 and 6,036,920 to Pantoliano et al.; see also, J. Zimmerman, 2000, Gen. Eng.
News, 20(8)). The assay allows the detection of small molecules (e.g., drugs, ligands)

3 that bind to expressed, and preferably purified, ion channel polypeptide based on affinity
of binding determinations by analyzing thermal unfolding curves of protein-drug or

ligand complexes. The drugs or binding molecules determined by this technique can be
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25 incubated for 16 hours and then are harvested by centrifugation. The
proteins in the supeznatant as well as the intracellular proteins are

anal yzedwhynaldmoPAGE fol | owed by aut oradi ography (if radipgdabehashse
M crosequencing of the anuno acid sequence of the ami no termnus of

ified t f
Phe. pr odupe driiel R gested fyitGhAL Mchhs bSe AT HEHR, e SRRER R ©
Marmmal i arb C@idlé‘culemefemhm@ﬁﬂatdﬁmhoﬁ bﬁa@fv@@@iﬁthd taipenpro@in.can be expressed

in a manmal i an cel | . ical mammal i an expression vector contains a
promot er el enent To\mr&ha ViR 44 pelypeptiderfirtieptidaot® masmamb@maml Hindiig wRNA a

t d I 51t t
ranscripti A BERGS Ry s paRte el RE 4 7ile 6 pARe i F SR areatedhen:
i ncl ude enhapGsssive fréé%aifav& eg,qsmes @H’édto'tﬂlte-@_?' MEME PEEsERBUTTIERRIald RBteast bY
donor and acceptor sites p’I i cing hly efficient transcz~ption

is achieved 11wh1b1mrs,UDhe Hmld@blypéﬁtidb R Sirdaly. mSQm@latdiEpwéﬁiM/b}emmdlam e
promot er sk0f rom .SV40, . the | o (Héer m nal. rep rom 5 .Retrayiruses,
D o RV, Rleitn portcghton iR B SIS FOREP O PGS E SREE JURT

(OW) . HoveyielcrinGehfl of by GBI SRR ToASi0E: g %ﬂalﬁ@elamt& e reuBmaACt | 1

pronoter). Suitable’ expression vectors f0|Ei use rn practicing the present
i nventi on i AEVRtEpolipeptide angeaile, bt asrdesenibeld heseip SBlindimgl agiiviB@ oaPlilzanntseci a,
Uppsal a, Sweden qu\égaée ATCC 37152), pSv2dhfr (ATCC 37146), pBC 12M
( ATCC 67109@335‘%% n 10 and pCM/Sport 3.0. Manmalian host cells

t hat ld b
721 Soul e Us e Mchilen R R S bl e
cel I s and Chihids enddaimd et meyalale (HeHololopedal sactlﬁlt)t et Nptiysiokigy, of e PO/REpti de

can be expressed in stable cell lines containing the 15 polynucleotlde
i ntegrat ed PADYBCRLIdSH REFRIIEEIO the Pressi IYRRYDY #Eta BistsRradnerabadiment ol

and 5ol at 1 oty L FREneREMUERL SO RARKEE o Bbil iR b BRI ER 0"

anmplified tmreammnesxﬁi therageutiznmethbds fot tredtingenwadition plﬁabﬁsemadlatEbey D vel
(di hydr ofg) ate reductase) nmarker is useful in developing 20 cell |ines that

carry sever alVRIthapkacr! eé\béfrﬂ@élv’é%mgttﬁc?@sl&ﬁ’dl%bifége of shehfesatment a
(lo78y: " Hatrapdibylty dfekuiyd amfnc indbompolnd RMinelBEBe Fedoddisedtidl o

(1990); Pagéerdd. J. and Sydenham M A, Biot echnol ogy 9:64-68 (1991).)

Anot her usefi~l selection marker .is 25 t he enzy gl ut am ne synt hase (GS)
(Mirphy et al., % aédidem she presen ppention proyiey meﬁ@éﬁf(ﬁ@tﬁ'@ﬂ%@n alldmdual in

Bi o/ Technol q@y; 19 lgc%gtréaﬁgﬁtlpo?%) é@ﬁé ”&s<}9@8§ Sr ’Eﬁﬁéﬁﬁ&? ﬂw&ﬂ? il S?@hece' 5

are growRi n selective nedi um an € cell's’wt e hi ghes ance are

sel ected. THE$R1E gblypéptites of ahé mvtentldsn: cmprisingedingaiResingi totihg imlieiduilrd 0 a
chronmosone. Chi nese hanster ovary and NSO cells are often used for

the product |ﬂéﬁﬁaR¢F~1t19‘§1Yp"rf€ﬁC§V‘h§molﬁmpﬁfl the EY Ristmgdulating sempeundddentifieddita on i s

anplified a%&ﬁ(?d]g&%vfdgdhg% Prot ocol outlined in herein. If the naturally
occurring signal Sequence 1S used to produce the

30

5.4.3. METHODS AND COMPOSITIONS FOR THE TREATMENT OF
ION CHANNEL-RELATED DISORDERS

The present invention also relates to methods and compositions for the
treatment or modulation of any disorder or cellular process that is mediated or
35 regulated by hVR1d gene product expression or function, e.g., hVR1d-mediated cell
activation, signal transduction, cellular regulatory factor release, etc. Further, htVR1d

effector functions can be modulated via such methods and compositions.
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protein, the vector does not need a second signal peptide. Alternatively,

if the naturally occurring signal sequence is not used, the vector can be
nodi f i edwb@zigpabude a 35 het erol ogous signal sequence. (Bee/usel/a33c WO

96/ 34891.) The anplified fragnent is isolated froma 1 % agarose gel using
a comrercially I b y - PCT/ U
S01 /5336 Inc, [ ﬁlgﬁﬁlog? 5@?%“."%&2‘?*“?gdgﬁenﬁﬂit@%g%m?{g&d&?ag%g@8%3?%%‘9

appr opri at egane product aativityn hy cersibinatadceagtie trepument wvelll ragmira ad iférenges ose gel .

The anplified fragnent j.s .the j ted. W t.h t.he.same restriction enzyne
and purt 11 oS oG acl St oS RSIR il hed Byl e e g
dephospholr ywill telqlln\l@@tle:rreﬁeedd\hﬁ'agl#lhtgﬁi(gctup@fe@sidiﬁomm gaﬁzgy. ancfwfjé" EB 101
or XL-1 Blue cells are then transfor a teria are. identified that
contain _theaqdr gﬁ‘f‘Fﬁ?‘ﬁe Fq%ﬁottg%ld&%f@“ﬁi@&?‘hogﬂ@%tﬁpw&’ reﬁ%‘r"ef‘ég_wzr]rgt ance,
restricti onagingy ietharell Yiesof ifBIRERehNMBAR of RYRIWat6S! theatrh@ft K M@h@R acti ve
DHFR gene is used for transformation. Five ~ an_expression plasmd is

d Bt : -g of .

cot r ansf &9 s thei derregsesof VB 1d aqtiyityiapadisensipdvA SeCi@n hig -3t jafie dMethodsEirgner

et al., supflincrddi€ oP#ﬁRﬁH%ot@%‘ ngéc&s%‘&ﬁfsfé%tiéé 5& sonHRaN MR ©
marker, the neo gene from Tn5 €ncoding an enzynme that confers resistance to
a group of eameithenincresse oraleartasegh R Idactivity depdndingonethe pedisylar maahgia i nus
VEM suppl e i . : . . 5 . | s are trypsinized
and seededn?’ﬁfcﬁy ér/\ﬂll.%@r?élﬁ%%cﬁg%%‘?gfé%ge?f(ﬁléeg@fl&#? ity in al pha m nus
MEM suppl emented wi th 10, 25, or 50 ng/m of metothrexate plus | ng/n~I

A18. After about 20 4 1 2] t i ( nd t hen

Secded 1 156-ao 1 patrs T C MEXEONSEOR BHERRASTNE VAP ARG e

(c:joncent rations oSud%ﬁishﬁfttfeﬁtﬁﬂérﬁ of & ohivhneléh i@%r;l@&b@ashiﬁ\discﬁﬂé}sm\@., 883 nM .
ones grow..n at t NI est cqQncentrat]ons 0 net.not rexat e r t he

Cr oner olr Stinghadls dagdad DRl G SOt e P hTORE AEP Tt roeho Tt GRS of

net hot r exat @rvédtodedreddd h PR WdvhetirityMAchifit BOddEMasedbE e Brepflpcedure is

repeated until c]ones are obtajned which grow at concentration of 100 -
200 uM Expfessessing YR kdgengdsoduet) 1.§e REOIRASHNILY a%de}arh%)r Jocagpsing dhe leyekaince,

by SDS- PAGELqRAq WER! &phesBiogt or by reversed phase HPLC anal ysis. 30 Exanple
10 - Protein Fusions. The pol ypeptides of the present invention a.i.-~e
preferably fusedFerexgmpls Cm@@£¢§ucmﬂfé§@8ﬁld@ﬂ6ﬁdr§m@?§h pssaysdesergbadsind for a
variety of {1 h O E I i . l.ypeptides to
A R L e e e e

faci | it at esagsordah¢ecwith the ingSuiwnEr amslierattestymptdresiasseciated witheienal so EP A

394, 827; 35 . tur :184- 86 i m. :
fusion to I%@§§1ﬂ§%&g€a§ﬁ{e§%§§%ﬁigaﬁe§?i%kc(gse%g%eg Eg_ﬁ}é ?11%?‘31%} ?l}ce&kf\slsérfagl 1%1%{1!\1;%'{\/0.
Nucl ear Rchutiarandtdimisidfogieptidassimdludingtsobibiropaptides, iatd small otdasicpresent

IOS\Iiigg_llgn Cﬁl%réaﬁfc%&le&ﬁgs, RLS Egﬂ Be f'e?er?edstg G¢ h{/kﬁd%HB%SJ;lLtgl %cl%h?c%ues for the

determination of effective doses and administration of such compounds are described
in Section 5.5., infra.
In addition, antisense and ribozyme molecules that inhibit hVR1d gene

30 expression can also be used to reduce the level of hVR1d gene expression, thus
effectively reducing the level of hVR1d gene product present, thereby decreasing the
level of hVR1d protein activity. Still further, triple helix molecules can be utilized in
reducing the level of hVR1d gene expression. Such molecules can be designed to
reduce or inhibit either wild type, or if appropriate, mutant target gene activity.

35 Techniques for the production and use of such molecules are well known to those of
skill in the art,
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PCT/ USCOL/ . 1s336 | ocal i zation, while coval ent heterodi ner or honodi mers can
i ncrease or decrease the activity of a fusion protein. Fusion proteins can
al so cr®ane2/eioreri ¢ nol ecul es having nore than one funcRGCBUSOIARKGI! |y,
fusion proteins can increase solubility and/or stability of the fused

protei n conpar ethrtRedR& fiﬂi&cﬁéﬁﬁ&bl% ﬂh&:%ﬂgnAfbhga‘nuua@uaeéqemebﬂmron
proteins described above can be nade |n% foll owi ng_protocol,

w uch out | RAEA) thpeare gamplengmtasy WVB&%E@WPW h@@twm%@ug@nucmﬂéﬁﬁ efly,

t he human Y usi ng
primers thgﬁllgﬂgﬁﬂoﬁﬁzg@b gh%g’@?i i éf‘& ﬁggﬁ‘ggﬁgég'g ed bel ow. These
prinmers al g@nslatmn dAlbmlnaecompbmeetatnty,ehhmghproﬁwrredzw not lsqtue@l that wil |

expr oss: on bR ol il LEP50R oY FRENA P FisHL B el o top

codon, ot heequeaee Ravitys sudficieniodopmplemedthrityad bbablprt@dm&ﬁze Wik thieeRNA2l |y

i~ b d th t
appl | cabiteyoriine asilla gt 1 thecate dacplrgadet aptienl SifiEr eduence i s
not used, kingle/®fhaof G iudtexTONIAf Ih@yiithfu@ bé stadder @pi&tfﬁﬁﬁdttmwﬁy &d gnal

S 34891 and/ at ent 066, 781
:58?:”? eHu (ﬁasf%?'qacbé['lpfcablg@q tg %ybndlze w%l dgpnend%l;l boﬁn lﬁe dggnn ree O complementagty

COATCCCGAGL X/ A et DETHHROAME T GACIA OIS TthéJonger the hybridizing
GCCCAGCACCTGAAT T GGGTGCACCGTCAGTCTTCCTCTT ,

CCCAAGGACAGTCIETATEN agcontain and still form a

T%WWW@WC ot can ascertain

2 CETECATACEATTEEINESAD (@G rmine the melting
O R Ao CoovocEoiTos

AGAAAACCAT GAACCACAGGTGTACA

CCCTGCCOCCAT CCO@BEARGAERTRA BRAAB ABGAGHT EAGEC TIBACEEGOS the message, e.g., the

wwm%@m@ae%amcg&a@%mw should work

GCTCCTT DT @hasCE ARt ACIRHEIA kHudEA complementary to the

GGGGAACGTCTTCTCATGCTCCGTGAWGCA CCACTAC 10 WO 02/ €210
PCT/ USOL/ - PSamEanalatsd seanens %%e%‘m% &F@m@&%&@b@

TCTAGAGGAT ifisthiting HanNatiSR of ARAMN & wolt. $¥eq@Hérailp WaknetR AMHINOryurEr om A

Pol ypeptide, The antibodies of the present invention can be prepar ed by a
vari ety of 3fé3dadss. (bus, Ol@QﬂF‘é‘?RtldP? evBRlsmentachigRider tep-A8 3oRehexanpl e of

such et hodangieb] SoXRiife Rigts bR 2 PAb WRRAUL 6 107R I nRfIERBiGs | nvent i on

are adnini stered an_ ani to induce the production of sera containing
pol ycl on&d d&ﬁﬂﬁ%ﬂﬁé@ 1 poplg beusedsinaadntieansd appraaghy te pelibit tigpslgion ¢fe prot ei n

i's prepareq,ngtg% Egh{fkqg bR mpRger it substantially free of natural

cont anmi nants reparation is then introduced into an aninal in order

to produce 1S p@lygﬂrmnbpu@mtqogwﬂqn@ﬁarg tethedY usipmslatgdaregioniof theymRNA t he nost
prefei Ted MRLNAGnchREMBRbIPRAGT ofthe WIFGRISSEAbn!| RRANsEBliMifacleotides

complementary to mRNA coding regions are less efficient inhibitors of translation but

30 could be used in accordance with the invention. Whether designed to hybridize to the
5, 3% or coding region of target or pathway gene mRNA, antisense nucleic acids
should be at least six nucleotides in length, and are preferably oligonucleotides
ranging from 6 to about 50 nucleotides in length. In specific aspects, the
oligonucleotide is at least 10 nucleotides, at least 17 nucleotides, at least 25

35 nucleotides or at least 50 nucleotides.

Regardless of the choice of target sequence, it is preferred that in vitrg studies

are first performed to quantitate the ability of the antisense oligonucleotide to inhibit
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nonocl onal anti bodies (or protein binding fragnents thereof). Such
nonocl onal anti bodi es can be prepared using hybridonma technol ogy. (Kohler
et al., NaouwrasApb6: 495 ( 1975); Kohler et al., Eur. J. | mpgmralsoy/$s3ddl (

1976) ; Kohl er et al., Eur. J. Inmunol. 20 6:292 ( 1976); Hamerling et
al., in: I Y.
363, 68l (198'1 ?%essol\gﬁia?g?bﬁgeﬁ%ﬁq@éﬁg ot oL BSrcl G diSting Sﬂgn ant

(pr ef er abBy betmm; m)tlmstergepo iqlqﬂupon aed non-sproifie tpolegeakdiferis ofi t h a

ol ype tlde IS Suc .cul tured bl e

Ito i sggepcul tur eé) 8% opgeszg 'ﬁ \Pé‘%eﬁlgé lh?tsgggeeﬁq‘édlg%‘foén?%e %CJF]tS%? gh(%gﬁgfg g in
Earl e' s nodi RiNedoiFagtetn sithreltit wims imghelinoentre IRWA dr pkOletn. f Rddit | reeulser um
«(inactivated at gﬁgut 561d rees C%?nd suppl p’keg with ei%m‘y 10 g/ 1 of
honassent i i OMHInS T5aE A ALNGE OHERSAUIAR PO ML ¥ PaRed RiTh asBut 100

ug/m of st r@lﬂ%&@ﬁﬁhﬁg a&ﬁtr&%l@@ﬁﬁdé&ﬁieoﬁt 18 pedferdCRaeth€ cextdlact ed and fused
‘with a suitable nmyel orma line. Any suitable myeloma cell |ine may be

enpl oyed il aligwwelsptde Woef ﬁpmémpﬁ@%hﬁ sanm/lémﬁth@ﬁthewamw oligenuglgotide
preferable t l e from
Phe Arac - ar EF PR B shbRoREY Elhor ¥ ST BB AL plldcRBap e e RN Pnl 30 2,

mai nt ai ned i antiamserfednenee nambreﬂ@nls:nmeﬂarm@ prevant ppegifid hybridgatiestodbecri bed
by Wands et oet(sg@%}]éé)enteml ogy 80:225-232 ( 1981 ).) The hybridoma cells
obt ai ned 35 thtou uch a selection are then assayed to identify clones
whi ch secrete ant irbmdllgmtmkpa&ebsecanfoemmmommmm painepie mikohees ot AérivatiAes

02/1.1210 CT/ L1 1s33 bl f
o nai ng. 4> RETOBNFATETIAR Ak bHnGe sifded HOLbEAR e TedefinaRRaR g ©
anti - i di ot yptan sinbbididt @sthe DdsmaiehE siipd nidksorysesiatd hrekbat forhat

anti bodi es are thensel ves anti.gen an erefore, .it is possible to obtain
an anti body F’FF‘&’L‘PHB’I tﬁd’éleQYeétai’égﬁﬁgﬂ‘é B‘B’E?/ hypRdizatigfh 8tsnce with this

net hod, protein spag bflg@nu%lbbhb@ﬂia?%lsaﬁﬁblﬁ@é‘&h&%pb&\ﬁéﬁ@r&&;s%ﬁc%‘ pBplides
pr ef erably a nouse. Thé spl enocytes of such an animal aré then used to

produce hybr (@®nr éageting Tbﬂﬁblcquﬁécej?@fﬁgébﬂ-éb Oh A8Y fagllifgtingd FANBROERFIOSS

identify ohopRTelitdmPaRIUEE & @é%ﬁhélé?‘é'i’al""ﬁ%? lﬂQb'Nétl/ Ac‘adbSd"CU tSOAt he
protein-specific anti body can be bl ocked l’ﬁy@A ygetl
AdsAe

anti bodi es c8BPFEESAtiemaitronyabi 9%nPrase SRS 1%@)&. fic
ant i body andAg, chﬂ ndg§d to immunize an ani nal to i nduce formation of fur
ther protein- gem Ic antibodies. 15 It will be appreciated that Fab and

F(ab~2 and ot her W@@r&&%é())(ﬁl thdbloadbrdin brwisr (eetde, PCESpplicitiondNe.i WO may
be used acco I Such n ar e
typically pr gg’&@g%i )boIIh P&?ﬁ%&c?@ﬁ%ﬁggéﬁﬁts Se@hggﬁeﬁgag%zﬁ ggss,&spapal n
(to produ@é Batil“e‘chmgrremtﬁ 958-676)p1¥p1$newa(atmg peaniti(ses, le(glich, fl 988) Phatns.)Res.

appl i cati on SP PaRg ol HETBGALs s Eauiar EBy o AR 1) Rt e

chem stry. Fen. |arpepu&@ hybﬁdmumhgg@ddi esss-linkingapat, trdnspmy agent,pr ef erabl e to
use "humani z onal antibodies. Such anti bodi es can be

produced usi ﬁgb b‘gﬁaé'toln “gg‘?{E@F]ﬁ% a2e ALY from hybri doma cel I's produci ng

the nmonocl onal anDljgedidsotilies 6fﬂhb¢1dve2150ﬁbﬁ ®e sMﬁh&%&ﬂ Uy@taxﬂﬁ@ldﬂ@thﬁ@s
chineric %ntl bodi es _are knO\g/n he art. zaﬁe {l revi e Morri son,
Sci ence 228: kBewn (n thg @l c.gqPY g§e off an auGIR4te faa&f %lzﬂﬂﬁ €h 8H%B) - Cabilly

et al., US cg’lﬁhﬁfﬁlaﬁ‘@avaﬁaﬁé%oﬁ@ﬂms&ﬁ&i %@lﬂedglo@ktems@c?lkégﬁam §.rison et
al ., EP 173494; Neuberger et al. 33; Robinson e 8702671;
Boul i anne et Phgsphongthigate ozag@wlp@u(ieﬂrgame syuiligsized by the meghod of\@qem@ a814: 268
( 1985).) 30 RERUEN Acl R d1 t irected
agai nst the éi(\)élggplgptl ecsdgo %d;%or ggé]tﬁ{e{%}[étg#on r?ay%ggﬁdg%doguce ed

" plants. Specpfepereddyiod of m@mﬂa@pb@@@ssmnlmrmm (Brran etz 95%81?1700 and

6, 080, 560, h Keby, | naied. in their entirety herein. The

nmet hods no \A@Iﬁ yAgge‘gcslra?tgggr‘rA‘etgﬁcgéggﬂgi xgtrcesm ng anti bodi es, but also the
means of assenbli ﬂbeﬁnﬂmgﬁmmmbnlemﬂmudﬂbﬁdﬂmer&d tb welid which e(qmeﬂ the hVR1d

The plant . TRERabsh: AR POHORER G- REASidaen dr R euiioggere O

speci fi c enbodi nents descrlbed herein, which are intended as single
illustrations of individual 7



105 WO 021 -1.1210 PCTI USO1/-~~33G aspects of the invention, and
functionally equival ent nethods and conponents are S within the scope of

t he i nvenyp@dusdipdeed, various nodifications of the invenpconsoi/sssaddi tion
to those shown and described herein will beconme apparent to those skilled

modi 11 cat i onl a1 8 TCaRaed Lo ranrerpp PitE g SEMIBAR AR M e

The entiré dsikodrosedificdénteande Iﬂmiewimnesrgnbé(b t(a'rga:tthmcﬂemgahﬂle(ﬁg, patent 10

o her a1 sl oibety TeflibeauBRer uRhode: tnt RAPALy bt Baph iRy

Description, em@bsEd(aﬂrnieQSrge&dn%ﬁb@e)lca@bé pomatiecket eysidmichlyy.r ef er ence.

.Fuxt her, the hard copy of .the s ﬁ]ce Ilstln @intted herevvlt and t he
tacelibiag

correspondi ng conpaWeyer 5é%l‘éﬁ5?“e‘f tgaghigys B GPageatatiRnsat
reference | naﬁtﬁ@x’ﬁe sﬁfﬂdléxﬁtté ﬁl'fpprekg? trgﬁ’slgtﬁ)naﬁ‘ e%ﬁoééﬁ@us mYAD zﬂml"zﬂ-ﬁreferred

PCT/ USA LI S33( claim5b . "An isol ated nucleic acid conprising a nmenber
of the gr 16u&>R¥@W§H§ﬂMﬁ@%¥©¢Q@P@%@N& eOngkPes 18 wiicdribe antifghscencodes a

N "5 or a) ; QAR el ghRa S B AEBRE o R e I B I proR . B e

capabl e of hygrafdich mgonsltmelrtostltansfnqetmgcmtdﬂtsum th@spatlmtamﬂucsh@ iptheci d nol ecul e

of claim1 az, idencodi | wpe |ty of
Snsnat ur ai 1y EBEPEH Mo G BR of Rl Aol AT« “Conpr i 5i ng
the nucl ei ¢ emnplsagniancleasepaird ith klié, e(rﬂ))gendushmmtldcgenutrhmcnpta@nd theoehyr i Si ng
t he nucl e| aci ds nce of . F An_i sol at ed pol ynucl eoti de havi ng
the nucl olls BEvESidAGEn S bR A deae siNANEoF Sxediel, 4 SpioRram e

pol ynucl eot i giferoGacddig viviesudl ehagitGs tkenl ﬁF@yam@H aAg ARl 1hg tia@sdptibaor bles 4
to 2160 of SE 1, wherein said nucl eotides encode a pol ypeptide

of 25SEQ U~ I\B“%Ee‘i’ﬁ? Athe start codon: (g)An isolated pol ynucl eotide having

the nucleic aci dSR@BU%S)ﬁl%s ﬁx‘é(é% hatek: RNAQHGﬂe@@lEi Q%‘ébﬂe df Qatﬁiggﬁ‘xg%e speRficDNO. 1,
wherein said nucl eotides enco a pol ypEEpI de o i ncl udi n? t he

start codon; Sl@a‘(%?AﬁRMKEﬁf@deYiQWymﬁ BoRogy, halA%gCument Rielogy ¢:469-471
aci dsequeQ@e 'ﬂféggécﬂbﬁi Smidt ri%‘z‘wn{égﬁéggﬁébéolb& l\%a&”éxcefsgégﬁ%h%ﬁm%ﬂt@ n said

nucl eoti des enc 4 mn e start codon; (i)An

ypep
i sol ated pol ;Ahqmnm)moﬁeulhawwgpbmnmwweéw daBewelienz endeovdealytig t o

ol ypept i do_ GFERES SIRGPRRRATE Oy by Tk SO S B R 051 %4 %2111

PCT/ USOL/ ~5388utndes tbmptnmqntaeyrmﬂhe Mrmtrmncl uﬂll‘@kcarmlanuist sedudertbewell kaoynone 5

of (a) thru k) An |s at. (W=Y ci nuclel i,d of any
one of (a) t%?tglyﬁ gqc MRATC TS Ogélgge @ﬁgﬂ%&&%ﬁ e\é\,lq'ﬁor i Seélluen fceﬁj feg | i nked
in frame 126 Staxtnsd?amnml\h)cﬁﬂ% L2dtievidgeh ishad:orpamtndé:y mfeb:&tehaiengmuts eptictei n or

pepti de; ) e o aci d r ng..a nucleic, acid.se e encodi ng
RN L B R B e A e A e L AR
t h_edcorrpl enefibogimd lhelleauﬂeb ehiaC sd;&eifﬁtaﬂyamtséﬁfl 5ﬁ&nﬂ§r citalyzeendoapcledinic dewagkei C

acid conpri si nucl ei ¢ aci uence enco itution

it ant oF bRl ANA SkdfencsS elbuine et b R St of NIGRDIOmOgrileTgesighed

conpl enment Of:athlfyﬁcdnyfdléﬂv@ hYR1d g%ﬁélmﬁﬁaﬁécr{;ﬁs) ceﬁiralioh?aus%fblﬁ@wﬂbl nant
vect or COH’BI’I Si ng% a nucleic acid of claim1. 20 3. An expression vector
3

conpri si ngVatAudatigno é'é’PdldoseneW@nésépr&ﬁ%%t%%wa&h*@w geneh @ee,

regul atory nb'%' g ﬁlﬁ REHHE NS WO DDA BN B AT RBAT, '1990%nc@@@7 gognsl ati onal
regulatory in OI‘IT&'[IOI’I that controls expression of the nucleic acid in a
host cell. 25%2%). A geneticall y engl neered host cell containing a nucleic

acid of claim 1 GyeAvgRRlicitld sroSROLNEREEHANORLIREIRN £ ARIGIRAdeRCOUC! i ©

acid of claim1l operati y assocl ate a regul atory nucl eoti de

" sequence conflmreinafterrefarred ta qst"iC@dalyp@rrdJOtzymnS ) sudhasdhe oreguhigh oegurs

host col | b k8RR R OBl AT BB RS S REMRERT' 0 S

of: (a) cul t Mmdhg]ats ibeerthexgénstvely dcﬁtn@dcﬁbyﬁ‘kﬂoﬂlﬂ @ethapp colabondters¢dhug,) eealnedi um

ol Yoot i Ge. 190 ACHBEnGHTOR i AR R B yoeht 2L LA G e

steps of: 108
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WO 02/.1-4210 PCT/ USQOL/-ts33G (a) culturing the host cell of claim5 in an
appropriate 5 culture nmediumto produce an hVR d pol ypepti de; and (b)

i sol at i ngwighe/aMigl d pol ypepti de. 8. The method of clai m 6 pgr/iRe1MéB36€I N t he
hVR d pol ypeptide is hVRdl.l or hVRId.2 or a functionally equival ent

derivative therggg. N%tgre &.{‘QZ@Q%@%@Y Pgﬁreﬁpgg@déﬁ&l )1@&'. %'8§/O§9&9'§éeﬁ%hy

reactive wth’an epi transgéni ¢ ani nal
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Alternatively, endogenous hVR 1d gene expression can be reduced by targeting
deoxyribonucleotide sequences complementary to the regulatory region of the hVR1d
gene (i.e., the hVR1d gene promoter and/or enhancers) to form triple helical structures
that prevent transcription of the hVR1d gene in target cells in the body (see generally,

35 Helene, C., 1991, Anticancer Drug Des. 6(6):569-84; Helene, C., et al., 1992, Ann.
N.Y. Acad. Sci. 660:27-36; and Maher, L.J., 1992, Bioassays 14(12):807-15).
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Viral vectors can include, but are not limited to adenovirus, adeno-associated virus,
and retrovirus vectors, in addition to other particles that introduce DNA into cells,
such as liposomes.
Further, in instances wherein the ion/cation-related disorder involves an
20 aberrant hVR1d gene, patients can be treated by gene replacement therapy. One or
more copies of a normal hVR1d gene or a portion of the gene that directs the
production of a normal hVR1d protein with normal hVR1d protein function, can be
inserted into cells, via, for example a delivery complex as described gupra.
Such gene replacement techniques can be accomplished either in vivo or in
25 yitro. Techniques which select for expression within the cell type of interest are
preferred. For in vivo applications, such techniques can, for example, include
appropriate local administration of hVR1d gene sequences.
Additional methods which may be utilized to increase the overall level of
hVR1d activity include the introduction of appropriate hVR1d gene-expressing cells,
30 preferably autologous cells, into a patient at positions and in numbers which are
sufficient to ameliorate the symptoms of the ion/cation-related disorder. Such cells
may be either recombinant or non-recombinant. Among the cells which can be
administered to increase the overall level of hVR1d gene expression in a patient are
normal cells, which express the hVR1d gene. The cells can be administered at the
35 anatomical site of expression, or as part of a tissue graft located at a different site in

the body. Such cell-based gene therapy techniques are well known to those skilled in
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Antibodies exhibiting modulatory capability can be utilized according to the

y! 10%

methods of this invention to treat the ion/cation-related disorders. Depending on the
specific antibody, the modulatory effect can be an increase or decrease in hVR1d
activity. Such antibodies can be generated using standard techniques described in

20 Section 5.3, supra, against full length wild type or mutant hVR1d proteins, or against
peptides corresponding to portions of the proteins. The antibodies include but are not
limited to polyclonal, monoclonal, Fab fragments, single chain antibodies, chimeric
antibodies, etc.

Lipofectin or liposomes can be used to deliver the antibody or a fragment of

25 the Fab region which binds to the hVR 1d gene product epitope to cells expressing the
gene product. Where fragments of the antibody are used, the smallest inhibitory
fragment which binds to the hVR1d protein’s binding domain is preferred. For
example, peptides having an amino acid sequence corresponding to the domain of the
variable region of the antibody that binds to the hVR1d protein can be used. Such

30 peptides can be synthesized chemically or produced via recombinant DNA technology
using methods well known in the art (e.g., see Creighton, 1983, supra and Sambrook
et al., 1989, supra). Alternatively, single chain antibodies, such as neutralizing
antibodies, which bind to intracellular epitopes can also be administered. Such single
chain antibodies can be administered, for example, by expressing nucleotide

35 sequences encoding single-chain antibodies within the target cell population by
utilizing, for example, techniques such as those described in Marasco et al., 1993,
Proc. Natl. Acad. Sci. USA 90:7889-7893.
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15 pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LDsg (the dose lethal to 50% of the population) and the EDsy (the

dose therapeutically effective in 50% of the population). The dose ratio between toxic
and therapeutic effects is the therapeutic index and it can be expressed as the ratio
LDso/EDso. Compounds which exhibit large therapeutic indices are preferred. While

20 compounds that exhibit toxic side effects can be used, care should be taken to design a
delivery system that targets such compounds to the site of affected tissue in order to
minimize potential damage to uninfected cells and, thereby, reduce side effects.

The data obtained from the cell culture assays and animal studies can be used

in formulating a range of dosage for use in humans. The dosage of such compounds

25 lies preferably within a range of circulating concentrations that include the EDso with
little or no toxicity. The dosage can vary within this range depending upon the dosage
form employed and the route of administration utilized. For any compound used in
the methods of the invention, the therapeutically effective dose can be estimated
initially from cell culture assays. A dose can be formulated in animal models to

30 achieve a circulating plasma concentration range that includes the ICsq (i.e., the
concentration of the test compound which achieves a half-maximal inhibition of
symptoms) as determined in cell culture. Such information can be used to more
accurately determine useful doses in humans. Levels in plasma can be measured, for
example, by high performance liquid chromatography.

35 Pharmaceutical compositions for use in accordance with the present invention
can be formulated in conventional manner using one or more physiologically

acceptable carriers or excipients.
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presented as a dry product for constitution with water or other suitable vehicle before

use. Such liquid preparations can be prepared by conventional means with
pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol syrup,
cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g., lecithin or
20 acacia); non-aqueous vehicles (e.g., almond oil, oily esters, ethyl alcohol or
fractionated vegetable oils); and preservatives (e.g., methyl or propyl-p-
hydroxybenzoates or sorbic acid). The preparations can also contain buffer salts,
flavoring, coloring and sweetening agents as appropriate.
Preparations for oral administration can be suitably formulated to give
25 controlled release of the active compound.
For buccal administration the compositions can take the form of tablets or
lozenges formulated in conventional manner.
For administration by inhalation, the compounds for use according to the
present invention are conveniently delivered in the form of an aerosol spray
30 presentation from pressurized packs or a nebulizer, with the use of a suitable
propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol the dosage unit can be determined by providing a valve to deliver
a metered amount. Capsules and cartridges of e.g. gelatin for use in an inhaler or
35 insufflator can be formulated containing a powder mix of the compound and a suitable
powder base such as lactose or starch.
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In add1t1on to the formulations descnbed previously, t
be formulated as a depot preparation. Such long acting formulations can be
administered by implantation (for example subcutaneously or intramuscularly) or by

20 intramuscular injection. Thus, for example, the compounds can be formulated with
suitable polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble salt.

The compositions can, if desired, be presented in a pack or dispenser device

25 which can contain one or more unit dosage forms containing the active ingredient.
The pack can for example comprise metal or plastic foil, such as a blister pack. The

pack or dispenser device can be accompanied by instructions for administration.

6. EXAMPLE: IDENTIFICATION OF A NOVEL hVR1d
GENE AND ITS ENCODED PROTEINS

30
The section below describes the identification of novel human gene sequences

encoding novel human ion channels.

6.1. CLONING OF NOVEL hVR1d DNA SEQUENCES

35 In general all routine molecular biology procedures followed standard

protocols or relied on widely available commercial kits and reagents. All sequencing
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Complete sequence data was then obtame using both 3’ and 5’ RACE procedures
(M.A. Frohman et al., 1988, Proc. Natl. Acad. Sci. USA 85: 8998) and by sequencing

cDNA clones isolated from a human brain library as follows:

20 A PCR primer pair designed from the genomic DNA sequences initially
identified above as being homologous to vanilloid receptors, i.e., the BAC sequences,
was used to screen a human brain cDNA library for potential cDNA clones. More
specifically, a Frag3 primer pair, as follows, forward primer “Frag3-s”
CGCAGTGCTGGAACTCTTCA (SEQ ID NO:19) and reverse primer “Frag3-a”

25 CATCAGAGCAATGAGCATGTTGA (SEQ ID NO:20), in which the reverse primer
contained biotin coupled to its 5' end, was used to amplify a biotinylated fragment of
hVR1d sequences from the genomic DNA. This DNA fragment was gel purified,
denatured and then hybridized to a circular, single-stranded human brain cDNA
library constructed using f1 helper phage following standard protocols. Hybridization

30 was carried out at 4200C in 50% formamide, 1.5 M NaCl, 40 mM Na,H,PO4 (pH
7.2), 5 mM EDTA, and 0.2% SDS.

Hybrids between the biotinylated DNA fragment and the circular DNA were
captured on streptavidin magnetic beads. After thermal release from the beads, the
single-stranded cDNA was converted to double-stranded form using a primer

35 complementary to a T7 promoter sequence in the cDNA cloning vector. The double-

stranded cDNA was then introduced into E. coli host cells by electroporation and the

resulting colonies were screened by PCR, using the original primer pair, to identify
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10%&' () - 21 L109%& ()heml_lgb%ggceq squ}ngQS deuyegi/byd]:_;qse procedurcs are depicted in FIGS.

1A and 1B which identify, respectively, two splice variants of the coding sequence for
novel cDNA clone hVR1d, i.e., hVR1d.1 and hVR1d.2. The derived protein, i.e.,
amino acid, sequences encoded by the hVR1d.1 and hVR1d.2 splice variants are

25 depicted in FIGS. 2A and 2B, respectively.

Example 2 - Expression Profiling Of The Novel Human hVR1d.1 and hVR1d.2
Polypeptides.
Expression profiling studies utilizing the hVR1d nucleic acid sequences

30 described above were carried out as follows: PCR primers were designed from the
BAC sequences identified supra was used to measure tissue levels of hVR1d mRNA
by quantitative PCR using Applied Biosystems’ GeneAmp 5700. The forward primer
was TGACCTGAACATCCAGCAGA (SEQ ID NO:24) and the reverse primer was
AGCATGTTGAGGAGGAGAACA (SEQ ID NO:25). The primers did not

35 distinguish between hVR1d.1 and hVR1d.2. In the PCR procedure, first strand cDNA
was made from commercially available mRNA isolated from various tissue sources
(CLONTECH). In addition, the relative amount of cDNA used in each assay was
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10z 10z 15 identify the relative expression of the hVR1d splice variant, hVR1d.2, nucleic acid in
various tissues, including brain subregions. The experiments were performed as
described above using the primer pair that follows. The forward primer was
CGGAAACCTCGGTGTAGAAG (SEQ ID NO:26) and the reverse primer was
TCATCCCTCAAAGCCTCTCT (SEQ ID NO:27).

20 As shown in Figure 5, the hVR1d.2 polypeptide had a very similar expression
profile as the hVR1d.1 polypeptide. However, the hVR1d.2 polypeptide did show
some differential expression in the brain subregions, as shown in Figure 6.
Specifically, the hVR1d.2 polypeptide was significantly more expressed in thalamus
and substantia nigra, with a lower level of expression in amygdala, as compared to the

25 hVRI1d.1 polypeptide. The observed differential expression emphasizes the
potentially related, yet diverse, roles of the hVR1d.1 and hVR1d.2 polypeptides, and
may suggest that either one of the polypeptides may have utility as a druggable target

for the treatment of different neural diseases and/or disorders.

30 Example 3 — Method of Creating N- and C-terminal Deletion Mutants
Corresponding to the HVR1d.1 and hVR1d.2 polypeptides of the Present Invention.

As described elsewhere herein, the present invention encompasses the creation

of N- and C-terminal deletion mutants, in addition to any combination of N- and C-
terminal deletions thereof, corresponding to the HVR1d.1 and hVR1d.2 polypeptides of

33 the present invention. A number of methods are available to one skilled in the art for
creating such mutants. Such methods may include a combination of PCR amplification

and gene cloning methodology. Although one of skill in the art of molecular biology,
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10z 15 comprise add1t10na1 sequences, such as, for example, flag-tag sequences, kozac
sequences, or other sequences discussed and/or referenced herein.
For example, in the case of the H394 to R720 N-terminal deletion mutant, the
following primers could be used to amplify a cDNA fragment corresponding to this

deletion mutant:

20
5 5’-GCAGCA GCGGCCGC CACATGTTCTITTCTGTCCTTCTGC -3’
Primer | (SEQ ID NO:28)
Notl
5 3’ 5’- GCAGCA GTCGAC CCTCACAGCGACAGTACCTGTTCG -3’ (SEQ
Primer ID NO:29)
Sall
30 For example, in the case of the M1 to N626 C-terminal deletion mutant, the

following primers could be used to amplify a cDNA fragment corresponding to this

deletion mutant:

5 5’- GCAGCA GCGGCCGC ATGAGCTTTATITGCAGGCCACGAG -3’
Primer (SEQ ID NO:30)

35

Notl
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skilled artisan would appreciate that other conditions may be required for efflclent

10
amplification. A 100 ul PCR reaction mixture may be prepared using 10ng of the

template DNA (cDNA clone of HVR1d.1 and hVR1d.2), 200 uM 4dNTPs, 1uM primers,
0.25U Taq DNA polymerase (PE), and standard Taq DNA polymerase buffer. Typical
PCR cycling condition are as follows:
15
20-25 cycles: 45 sec, 93 degrees
2 min, 50 degrees
2 min, 72 degrees
1 cycle: 10 min, 72 degrees
20
After the final extension step of PCR, 5U Klenow Fragment may be added and
incubated for 15 min at 30 degrees.
Upon digestion of the fragment with the NotI and Sall restriction enzymes, the
25 fragment could be cloned into an appropriate expression and/or cloning vector which has
been similarly digested (e.g., pSportl, among others). . The skilled artisan would
appreciate that other plasmids could be equally substituted, and may be desirable in
certain circumstances. The digested fragment and vector are then ligated using a DNA
ligase, and then used to transform competent E.coli cells using methods provided herein
30 and/or otherwise known in the art.
The 5° primer sequence for amplifying any additional N-terminal deletion
mutants may be determined by reference to the following formula:
\ (S+H(X * 3)) to ((S+(X * 3))+25), wherein ‘S’ is equal to the nucleotide position
of the initiating start codon of the HVR1d.1 or hVR1d.2 gene (SEQ ID NO:1 or SEQ ID
% NO:3), and ‘X’ is equal to the most N-terminal amino acid of the intended N-terminal
deletion mutant. The first term will provide the start 5’ nucleotide position of the 5°

primer, while the second term will provide the end 3° nucleotide position of the 5’ primer
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of the 1n1t1at1ng start codon of the HVR1d.1 or hVR1d.2 gene (SEQ ID NO:1 or SEQ ID

NO:3), and ‘X’ is equal to the most C-terminal amino acid of the intended N-terminal
15 deletion mutant. The first term will provide the start 5’ nucleotide position of the 3’
primer, while the second term will provide the end 3’ nucleotide position of the 3’ primer
corresponding to the anti-sense strand of SEQ ID NO:1 or SEQ ID NO:3. Once the
corresponding nucleotide positions of the primer are determined, the final nucleotide
sequence may be created by the addition of applicable restriction site sequences to the 5’
20 end of the sequence, for example. As referenced herein, the addition of other sequences
to the 3’ primer may be desired in certain circumstances (e.g., stop codon sequences,
etc.). The skilled artisan would appreciate that modifications of the above nucleotide
positions may be necessary for optimizing PCR amplification.
25 The same general formulas provided above may be used in identifying the 5° and
3’ primer sequences for amplifying any C-terminal deletion mutant of the present
invention. Moreover, the same general formulas provided above may be used in
identifying the 5° and 3” primer sequences for amplifying any combination of N-terminal
and C-terminal deletion mutant of the present invention. The skilled artisan would

30 appreciate that modifications of the above nucleotide positions may be necessary for

optimizing PCR amplification.

Example 4 - Method Of Enhancing The Biological Activity/Functional
Characteristics Of Invention Through Molecular Evolution.

. Although many of the most biologically active proteins known are highly
effective for their specified function in an organism, they often possess characteristics

that make them undesirable for transgenic, therapeutic, pharmaceutical, and/or industrial
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diseases of animal origin, in addition to the proteins applicability to common industrial
and pharmaceutical applications.
Thus, one aspect of the present invention relates to the ability to enhance specific
15 characteristics of invention through directed molecular evolution. Such an enhancement
may, in a non-limiting example, benefit the inventions utility as an essential component
in a kit, the inventions physical attributes such as its solubility, structure, or codon
optimization, the inventions specific biological activity, including any associated
enzymatic activity, the proteins enzyme kinetics, the proteins Ki, Kcat, Km, Vmax, Kd,
20 protein-protein activity, protein-DNA binding activity, antagonist/inhibitory activity
(including direct or indirect interaction), agonist activity (including direct or indirect
interaction), the proteins antigenicity (e.g., where it would be desirable to either increase
or decrease the antigenic potential of the protein), the immunogenicity of the protein, the
25 ability of the protein to form dimers, trimers, or multimers with either itself or other
proteins, the antigenic efficacy of the invention, including its subsequent use a
preventative treatment for disease or disease states, or as an effector for targeting diseased
genes. Moreover, the ability to enhance specific characteristics of a protein may also be
applicable to changing the characterized activity of an enzyme to an activity completely
30 unrelated to its initially characterized activity. Other desirable enhancements of the
invention would be specific to each individual protein, and would thus be well known in
the art and contemplated by the present invention.
For example, an engineered ion channel may be constitutively active upon
binding of its cognate ligand., Alternatively, an engineered ion channel may be
3 constitutively active in the absence of ligand binding. In yet another example, an

engineered ion channel may be capable of being activated with less than all of the

regulatory factors and/or conditions typically required for ion channel activation (e.g.,
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10 screen is essential since your screen should be selective enough to eliminate non-useful
variants, but not so stringent as to eliminate all variants. The last step is then to repeat
the above steps using the best variant from the previous screen. Each successive cycle,
can then be tailored as necessary, such as increasing the stringency of the screen, for
15 example.
Over the years, there have been a number of methods developed to introduce
mutations into macromolecules. Some of these methods include, random mutagenesis,
“error-prone” PCR, chemical mutagenesis, site-directed mutagenesis, and other methods
well known in the art (for a comprehensive listing of current mutagenesis methods, see
20 Maniatis, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold
Spring, NY (1982)). Typically, such methods have been used, for example, as tools for
identifying the core functional region(s) of a protein or the function of specific domains
of a protein (if a multi-domain protein). However, such methods have more recently been
a5 applied to the identification of macromolecule variants with specific or enhanced
characteristics.

Random mutagenesis has been the most widely recognized method to date.
Typically, this has been carried out either through the use of “error-prone” PCR (as
described in Moore, J., et al, Nature Biotechnology 14:458, (1996), or through the
30 application of randormized synthetic oligonucleotides corresponding to specific regions

of interest (as descibed by Derbyshire, K.M. et al, Gene, 46:145-152, (1986), and Hill,
DE, et al, Methods Enzymol., 55:559-568, (1987). Both approaches have limits to the
level of mutagenesis that can be obtained. However, either approach enables the
investigator to effectively control the rate of mutagenesis. This is particularly important
3 considering the fact that mutations beneficial to the activity of the enzyme are fairly rare.
In fact, using too high a level of mutagenesis may counter or inhibit the desired benefit

of a useful mutation.
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reference terms are known in the art and are encompassed by the invention. This new,
10 preferred, method apparently overcomes the limitations of the previous methods in that
it not only propagates positive traits, but simultaneously eliminates negative traits in the
resulting progeny.
DNA shuffling accomplishes this task by combining the principal of in vitro
15 Tecombination, along with the method of “error-prone” PCR. In effect, you begin with
a randomly digested pool of small fragments of your gene, created by Dnase I digestion,
and then introduce said random fragments into an “error-prone” PCR assembly reaction.
During the PCR reaction, the randomly sized DNA fragments not only hybridize to their
cognate strand, but also may hybridize to other DNA fragments corresponding to
20 different regions of the polynucleotide of interest — regions not typically accessible via
hybridization of the entire polynucleotide. Moreover, since the PCR assembly reaction
utilizes “error-prone” PCR reaction conditions, random mutations are introduced during
the DNA synthesis step of the PCR reaction for all of the fragments -further diversifying
25 the potential hybridation sites during the annealing step of the reaction.

A variety of reaction conditions could be utilized to carry-out the DNA shuffling
reaction. However, specific reaction conditions for DNA shuffling are provided, for
example, in PNAS, 91:10747, (1994). Briefly:

Prepare the DNA substrate to be subjected to the DNA shuffling reaction.
30 Preparation may be in the form of simply purifying the DNA from contaminating cellular

material, chemicals, buffers, oligonucleotide primers, deoxynucleotides, RNAs, etc., and

may entail the use of DNA purification kits as those provided by Qiagen, Inc., or by the
Promega, Corp., for example.

Once the DNA substrate has been purified, it would be subjected to Dnase I

3 digestion. About 2-4ug of the DNA substrate(s) would be digested with .00135 units of

Dnase I (Sigma) per ul in 100ul of 50mM Tris-HCL, pH 7.4/1mM MgCI2 for 10-20 min.

at room temperature. The resulting fragments of 10-50bp could then be purified by
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reaction by re-suspension in a PCR mixture containing: 2mM of each dNTP, 2.2mM
MgCl12, 50 mM KCl, 10mM TriseHCL, pH 9.0, and 0.1% Triton X-100, at a final

fragment concentration of 10-30ng/ul. No primers are added at this point. 7ag DNA
15 polymerase (Promega) would be used at 2.5 units per 100ul of reaction mixture. A PCR
program of 94 C for 60s; 94 C for 30s, 50-55 C for 30s, and 72 C for 30s using 30-45
cycles, followed by 72 C for Smin using an MJ Research (Cambridge, MA) PTC-150
thermocycler. After the assembly reaction is completed, a 1:40 dilution of the resulting
primerless product would then be introduced into a PCR mixture (using the same buffer
20 mixture used for the assembly reaction) containing 0.8um of each primer and subjecting
this mixture to 15 cycles of PCR (using 94 C for 30s, 50 C for 30s, and 72 C for 30s).
The referred primers would be primers corresponding to the nucleic acid sequences of
the polynucleotide(s) utilized in the shuffling reaction. Said primers could consist of
25 modified nucleic acid base pairs using methods known in the art and referred to else
where herein, or could contain additional sequences (i.e., for adding restriction sites,
mutating specific base-pairs, etc.).

The resulting shuffled, assembled, and amplified product can be purified using

methods well known in the art (e.g., Qiagen PCR purification kits) and then subsequently
30 cloned using appropriate restriction enzymes.

Although a number of variations of DNA shuffling have been published to date,
such variations would be obvious to the skilled artisan and are encompassed by the
invention. The DNA shuffling method can also be tailered to the desired level of
mutagenesis using the methods described by Zhao, et al. (Nucl Acid Res., 25(6):1307-

3 1308, (1997).
As described above, once the randomized pool has been created, it can then be

subjected to a specific screen to identify the variant possessing the desired
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to identify variants created using DNA shuffling technology may be found in the
following publications: J. C., Moore, et al., J. Mol. Biol., 272:336-347, (1997), ER.,
Cross, et al., Mol. Cell. Biol., 18:2923-2931, (1998), and A. Crameri., et al., Nat.
Biotech., 15:436-438, (1997).

10

DNA shuffling has several advantages. First, it makes use of beneficial

mutations. When combined with screening, DNA shuffling allows the discovery of the
15 best mutational combinations and does not assume that the best combination contains all

the mutations in a population. Secondly, recombination occurs simultaneously with point

mutagenesis. An effect of forcing DNA polymerase to synthesize full-length genes from

the sﬂlall fragment DNA pool is a background mutagenesis rate. In combination with a

stringent selection method, enzymatic activity has been evolved up to 16000 fold increase
20 over the wild-type form of the enzyme. In essence, the background mutagenesis yielded
the genetic variability on which recombination acted to enhance the activity.

A third feature of recombination is that it can be used to remove deleterious
mutations. As discussed above, during the process of the randomization, for every one
25 beneficial mutation, there may be at least one or more neutral or inhibitory mutations.

Such mutations can be removed by including in the assembly reaction an excess of the
wild-type random-size fragments, in addition to the random-size fragments of the
selected mutant from the previous selection. During the next selection, some of the most
active variants of the polynucleotide/polypeptide/enzyme, should have lost the inhibitory
30 mutations.

Finally, recombination enables parallel processing. This represents a significant
advantage since there are likely multiple characteristics that would make a protein more
desirable (e.g. solubility, activity, etc.). Since it is increasingly difficult to screen for
more than one desirable trait at a time, other methods of molecular evolution tend to be

. inhibitory. However, using recombination, it would be possible to combine the

randomized fragments of the best representative variants for the various traits, and then

select for multiple properties at once.

92



s10% & ()-!~ }[9~_ @ 10! " $F" 10%v& ()-y! $F"10% " & () -

109% & ()-L!g10% & ()-'h9 "10% "r" & ()-z! 9 "10% "r"& ()-z& SaB~_ @

10! 53" 1099 &of)21@ 109 & ()-/10% & ()- + "10% & ()-y! + " 1OPEfRSE)+sy365*
109 & ()-1bC 10! s! L10%¢& () - L10%¢&: () - 10" 10" 10"S;

()-
0o (). 3 1096 s JraThe e Rt bolgihBbas A0 PREEMA gl e
10968 () -l 1(1}1véntibﬂ%&e((r&as§ Heb Qffodinbpedivigsin kOYecifie®hdst, piaidhlardy if the

00" " *3" 10‘%55 -1V 10%y& () - L$I\/I10‘V<5&' ()-91109%& ()-zY109%& (} "9
"10968&" () - >}poly idep zm@g@m% s(provida adisgageptic use. For example a particular

fose () 100 BHBE B AR gt e B by o XA g

105f 1) """ #HigeBogy. Suékp%iﬂ}ﬂnl%ﬁvéMl%f@ﬁel%e&):hﬁwgﬁst{ck O fnhy b
" 1098 () z 109& () 7#8$$, WHAKIEMN Y - 109  $10%& ()-" 10%& () - @OY%& () TL

" 109 ()-9- Mg¥Rirnumogeiush @ hoAgs 1o 1¢sCi(ov)3b1‘ﬁtrNSi¢ strudiOte) Spedfieally; thy desired

0010947 (- PO ey oo (G et b i s son o

b* +P+EN, - alond® be ré&glzé@%ﬁﬁ&se@ ThAOHe, bt ra%l%{@s ﬁ)‘forégr(‘g," aadl Ttﬁﬁ a@ﬁ@a(@‘a( )-tc
109 ()-y--.6/7/0dE~

host immune response directed against the novel variant. Such a limitation can be

-

overcome, for example, by including a copy of the gene sequence for a xenobiotic

15 ortholog of the native protein in with the gene sequence of the novel variant gene in one
or more cycles of DNA shuffling. The molar ratio of the ortholog and novel variant
DNAs could be varied accordingly. Ideally, the resulting hybrid variant identified would
contain at least some of the coding sequence which enabled the xenobiotic protein to
evade the host immune system, and additionally, the coding sequence of the original

20 jovel varient that provided the desired characteristics.

Likewise, the invention encompasses the application of DNA shuffling
technology to the evolution of polynucletotides and polypeptides of the invention,
wherein one or more cycles of DNA shuffling include, in addition to the gene template
25 DNA, oligonucleotides coding for known allelic sequences, optimized codon sequences,
known variant sequences, known polynucleotide polymorphism sequences, known
ortholog sequences, known homolog sequences, additional homologous seguences,
additional non-homologous sequences, sequences from another species, and any number
and combination of the above.

30 In addition to the described methods above, there are a number of related methods
that may also be applicable, or desirable in certain cases. Representative among these are
the methods discussed in PCT applications WO 98/31700, and WO 98/32845, which are
hereby incorporated by reference. Furthermore, related methods can also be applied to
the polynucleotide sequences of the present invention in order to evolve invention for

3 creating ideal variants for use in gene therapy, protein engineering, evolution of whole

cells containing the variant, or in the evolution of entire enzyme pathways containing

polynucleotides of the invention as described in PCT applications WO 98/13485, WO
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A number of methods may be employed to assess the potential ion channel
activity of the hVR1d polypeptides. One preferred method is described below
CHO-KI1 cells transfected with a suitable mammalian expression vector
comprising the hVR1d encoding polynucleotide sequence is prepared using methods
20 known in the art. The transfected cells are transferred to cover slips 12 hours after
transfection, and electrophysiological measurements are made 24 hours after transfection
(22 £ 2°C). The hVR1d -expressing CHO-K1 cells are detected by GFP fluorescence.
Membrane currents are digitized at 10 or 20 kHz and digitally filtered off line at 1 kHz.
25 Voltage stimuli lasting 500 ms are delivered at 5-s intervals, with either voltage ramps
or voltage steps from 100 to +100 mV. The internal pipette solution for macroscopic and
single-channel currents may contain 145 mM Cs-methanesulfonate, 8 mM NaCl, S mM
ATP, 1 mM MgCl12, 10 mM EGTA, 4.1 mM CaCl2, and 10 mM Hepes, with pH adjusted
to 7.2 with CsOH after addition of ATP. The standard extracellular solution may contain
30 140 mM NaCl, 5 mM CsCl, 2.8 mM KCl, 2 mM CaCl2, 1 mM MgCl2, 10 mM Hepes,
and 10 mM glucose, with pH adjusted to 7.4 with NaOH. Relative ion permeabilities may
be measured with the pipette solution containing 145 mM Cs-methanesulfonate, 10 mM
CsCl, 5 mM ATP, 10 mM EGTA, and 10 mM Hepes (pH 7.2) and the external solution
containing 110 mM NMDG+, 30 mM X+ (Na+, Ca2+, K+, or Cs+), 10 mM Hepes, and
33 10 mM glucose (pH 7.4). The relative permeability for monovalent ions may be
calculated according to the equation PX/PCs = ([Cs+]o/[X+]o)exp[F(EX ECs)/RT]. The

PCa/PCs permeability ratio is calculated according to the equation PCa/PCs =
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10% & () - yLkequ&%e&tc( symﬂieplzpqﬂe;qidndﬁd@kntg/ 10% @rifers@sed to amplify the cDNA
10% & ()- +1&Zﬁr‘§‘ Islgczulci pret/erably cgntzun restriction sites, such as BamHI and Xbal, at the 5’ end
15 of the primers in order to clone the amplified product into the expression vector. For
example, BamHI and Xbal correspond to the restriction enzyme sites on the bacterial
expression vector pQE-9. (Qiagen, Inc., Chatsworth, CA). This plasmid vector encodes
antibiotic resistance (Ampr), a bacterial origin of replication (ori), an IPTG-regulatable
promoter/operator (P/O), a ribosome binding site (RBS), a 6-histidine tag (6-His), and
20 restriction enzyme cloning sites.

The pQE-9 vector is digested with BamHI and Xbal and the amplified fragment
is ligated into the pQE-9 vector maintaining the reading frame initiated at the bacterial
RBS. The ligation mixture is then used to transform the E. coli strain M15/rep4 (Qiagen,
25 Inc.) which contains multiple copies of the plasmid pREP4, that expresses the lacl
repressor and also confers kanamycin resistance (Kanr). Transformants are identified by
their ability to grow on LB plates and ampicillinvkanamycin resistant colonies are
selected. Plasmid DNA is isolated and confirmed by restriction analysis.

Clones containing the desired constructs are grown overnight (O/N) in liquid
30 culture in LB media supplemented with both Amp (100 ug/mi) and Kan (25 ug/ml). The

O/N culture is used to inoculate a large culture at a ratio of 1:100 to 1:250. The cells are
grown to an optical density 600 (O.D.600) of between 0.4 and 0.6. IPTG (Isopropyl-B-
D-thiogalacto pyranoside) is then added to a final concentration of 1 mM. IPTG induces
by inactivating the lacl repressor, clearing the P/O leading to increased gene expression.
3 Cells are grown for an extra 3 to 4 hours. Cells are then harvested by
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent

6 Molar Guanidine HCI by stirring for 3-4 hours at 4 degree C. The cell debris is
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The purified protein is then renatured by dialyzing it against phosphate-buffered

15 saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. Alternatively, the

protein can be successfully refolded while immobilized on the Ni-NTA column. The

recommended conditions are as follows: renature using a linear 6M-1M urea gradient in

500 mM NaCl, 20% glycerol, 20 mM Tris/HC1 pH 7.4, containing protease inhibitors.

The renaturation should be performed over a period of 1.5 hours or more. After

20 renaturation the proteins are eluted by the addition of 250 mM immidazole. Immidazole

is removed by a final dialyzing step against PBS or 50 mM sodium acetate pH 6 buffer
plus 200 mM NaCl. The purified protein is stored at 4 degree C or frozen at -80 degree

C.

25
Example 7 - Purification Of A Polypeptide From An Inclusion Body.

The following alternative method can be used to purify a polypeptide expressed
in E coli when it is present in the form of inclusion bodies. Unless otherwise specified,
all of the following steps are conducted at 4-10 degree C.

30 Upon completion of the production phase of the E. coli fermentation, the cell
culture is cooled to 4-10 degree C and the cells harvested by continuous centrifugation
at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield of protein per unit
weight of cell paste and the amount of purified protein required, an appropriate amount
of cell paste, by weight, is suspended in a buffer solution containing 100 mM Tris, 50

» mM EDTA, pH 7.4. The cells are dispersed to a homogeneous suspension using a high

shear mixer.
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Following high speed centrifugation (30,000 xg) to remove insoluble particles,
15 the GuHCI solubilized protein is refolded by quickly mixing the GuHCI extract with 20
volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA by
vigorous stirring. The refolded diluted protein solution is kept at 4 degree C without
mixing for 12 hours prior to further purification steps.
To clarify the refolded polypeptide solution, a previously prepared tangential
20 filtration unit equipped with 0.16 um membrane filter with appropriate surface area (e.g.,
Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The filtered
sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted with
25 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a stepwise
manner. The absorbance at 280 nm of the effluent is continuously monitored. Fractions
are collected and further analyzed by SDS-PAGE.

Fractions containing the polypeptide are then pooled and mixed with 4 volumes
of water. ‘'The diluted sample is then loaded onto a previously prepared set of tandem
30 columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak anion (Poros

CM-20, Perseptive Biosystems) exchange resins. The columns are equilibrated with 40
mM sodium acetate, pH 6.0. Both columns are washed with 40 mM sodium acetate, pH
6.0, 200 mM NaCl. The CM-20 column is then eluted using a 10 column volume linear
gradient ranging from 0.2 M NaCl, 50 mM sodium acetate, pH 6.0 to 1.0 M NaCl, 50
3 mM sodium acetate, pH 6.5. Fractions are collected under constant A280 monitoring of

the effluent. Fractions containing the polypeptide (determined, for instance, by 16%
SDS-PAGE) are then pooled.
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In thlS example, the plasmid shuttle vector pAc373 is used to insert a
polynucleotide into a baculovirus to express a polypeptide. A typical baculovirus
15 expression vector contains the strong polyhedrin promoter of the Autographa californica
nuclear polyhedrosis virus (AcMNPV) followed by convenient restriction sites, which
may include, for example BamHI, Xba I and Asp718. The polyadenylation site of the
simian virus 40 ("SV40") is often used for efficient polyadenylation. For easy selection
of recombinant virus, the plasmid contains the beta~galactosidase gene from E. coli under
20 control of a weak Drosophila promoter in the same orientation, followed by the
polyadenylation signal of the polyhedrin gene. The inserted genes are flanked on both
sides by viral sequences for cell-mediated homologous recombination with wild-type
viral DNA to generate a viable virus that express the cloned polynucleotide.

25 Many other baculovirus vectors can be used in place of the vector above, such as

pVL941 and pAcIM1, as one skilled in the art would readily appreciate, as long as the

construct provides appropriately located signals for transcription, translation, secretion
and the like, including a signal peptide and an in-frame AUG as required. Such vectors

are described, for instance, in Luckow et al., Virology 170:31-39 (1989).

; 30 A polynucleotide encoding a polypeptide of the present invention is amplified
using PCR oligonucleotide primers corresponding to the 5’ and 3’ ends of the DNA
sequence, to synthesize insertion fragments. The primers used to amplify the cDNA
insert should preferably contain restriction sites at the 5’ end of the primers in order to
clone the amplified product into the expression vector. Specifically, the cDNA sequence

3 contained in the deposited clone, including the AUG initiation codon and the naturally
associated leader sequence identified elsewhere herein (if applicable), is amplified using

PCR protocol. If the naturally occurring signal sequence is used to produce the protein,
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Ve 10K () -y 'I‘Ihéoffépggnz Eg‘ar(la the! (igpllmg:glg'ft)l())léted plasmid are ligated together with T4
DNA ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue (Stratagene
Cloning Systems, La Jolla, CA) cells are transformed with the ligation mixture and
20 spread on culture plates. Bacteria containing the plasmid are identified by digesting DNA
from individual colonies and analyzing the digestion product by gel electrophoresis. The
sequence of the cloned fragment is confirmed by DNA sequencing.
Five ug of a plasmid containing the polynucleotide is co-transformed with 1.0 ug
25 of a commercially available linearized bacuolvirus DNA (“BaculoGoldtm baculovirus
DNA”, Pharmingen, San Diego, CA), using the lipofection method described by Felgner
et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug of BaculoGoldtm virus
DNA and 5ug of the plasmid are mixed in a sterile well of a microtiter plate containing
50ul of serum-free Grace’s medium (Life Technologoes Inc., Gaithersburg, MD).
30 Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are added, mixed and incubated
for 15 minutes at room temperature. Then the transfection mixture is added drop-wise
to Sf9 insect cells (ATCC CRL 1711) seeded in a 35 mm tissue culture plate with 1 ml
Grace's medium without serum. The plate is then incubated for 5 hours at 27 degrees C.
The transfection solution is then removed from the plate and 1 ml of Grace's insect
3 medium supplemented with 10% fetal calf serum is added. Cultivation is then continued

at 27 degrees C for four days.

99



11 109888& ()- , 109%& ()-,Y 10% ()-{3aBSH= !vL-!10%& ()-z@@

109& () -!hog" 1090JU& () - z@S$S109& ()-" 109& ()- @ 109 ()- 736789aVK@! 10 10
109; 109&W0 02.56HL0%& () - z4109%& () - @310%&' ()-@0 10%& ()pyPUIRYISE !
10109 ()- 10% ()-zF@O%: ()-10% ()-! 10%: ()-Ls10% ()-2mIEVK@! 10, &

10, 10 () 10879 5 4RI R l%gg%ﬁ%%é&d%ﬁﬁ%%s%% BAEREG ° 10.
" 109 () -5 1QWMfribbd by S@r‘iﬁqe@ a/SHOME shipres S 2P @kibse 31 wABVBIGO CHIMIE | 10

10&S; 10%& () - @B10%&' ,5: 1 109%& () -3s10%& () - @10% ()-9@ | 10%& ()--<*(uV7/
10 10%& ffsc%m CZ a;d%%zug§480stdmxﬁkw 3sy rentificyHa any isoloos &f gl

10281 ISF ) AR B i B e
18;%2\/(5 ft (Lz)?L' loa} XAy ol 4 %gﬁi%t e %Zz%soi’c% Ofgg‘nd( 1)n ﬂf users S 1?&)‘, for 1nsect Cm?lé c1(11)tlire and
- dghi j x~ @f) 1(0faq10%1&51(>gy &Blmbo%ﬂ&y(l)lfe Taknealogies Ix1c0,5Ga1thersburg, page 9-10.) After
appropriate incubation, blue stained plaques are picked with the tip of a micropipettor
(e.g., Eppendorf). The agar containing the recombinant viruses is then resuspended in
a microcentrifuge tube containing 200 ul of Grace’s medium and the suspension
containing the recombinant baculovirus is used to infect Sf9 cells seeded in 35 mm
15 dishes. Four days later the supernatants of these culture dishes are harvested and then
they are stored at 4 degree C.

To verify the expression of the polypeptide, Sf9 cells are grown in Grace’s
medium supplemented with 10% heat-inactivated FBS. The cells are infected with the
recombinant baculovirus containing the polynucleotide at a multiplicity of infection

20 ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the medium is
removed and is replaced with SF900 II medium minus methionine and cysteine (available
from Life Technologies Inc., Rockville, MD). After 42 hours, 5 uCi of 35S-methionine
and 5 uCi 35S-cysteine (available from Amersham) are added. The cells are further
25 incubated for 16 hours and then are harvested by centrifugation. The proteins in the
supernatant as well as the intracellular proteins are analyzed by SDS-PAGE followed by
autoradiography (if radiolabeled).

Microsequencing of the amino acid sequence of the amino terminus of purified
protein may be used to determine the amino terminal sequence of the produced protein.
30

Example 9 - Expression Of A Polypeptide In Mammalian Cells.

The polypeptide of the present invention can be expressed in a mammalian cell.
A typical mammalian expression vector contains a promoter element, which mediates the
initiation of transcription of mRNA, a protein coding sequence, and signals required for

3 the termination of transcription and polyadenylation of the transcript. Additional
elements include enhancers, Kozak sequences and intervening sequences flanked by

donor and acceptor sites for RNA splicing. Highly efficient transcription is achieved with
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QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) cells.
Alternatively, the polypeptide can be expressed in stable cell lines containing the
15 polynucleotide integrated into a chromosome. The co-transformation with a selectable
marker such as dhfr, gpt, neomycin, hygromycin allows the identification and isolation
of the transformed cells.
The transformed gene can also be amplified to express large amounts of the
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing
20 cell lines that carry several hundred or even several thousand copies of the gene of
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. L.
and Ma, C., Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker is
the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 (1991);

Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, the

25

mammalian cells are grown in selective medium and the cells with the highest resistance

are selected. These cell lines contain the amplified gene(s) integrated into a chromosome.

Chinese hamster ovary (CHO) and NSO cells are often used for the production of
30 proteins.

A polynucleotide of the present invention is amplified according to the protocol
outlined in herein. If the naturally occurring signal sequence is used to produce the
protein, the vector does not need a second signal peptide. Alternatively, if the naturally
occurring signal sequence is not used, the vector can be modified to include a

3 heterologous signal sequence. (See, e.g., WO 96/34891.) The amplified fragment is

isolated from a 1% agarose gel using a commercially available kit ("Geneclean” BIO 101
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instance, restriction enzyme analysis.

Chinese hamster ovary cells lacking an active DHFR gene is used for
transformation. Five png of an expression plasmid is cotransformed with 0.5 ug of the
plasmid pSVneo using lipofectin (Felgner et al., supra). The plasmid pSV2-neo contains

15 adominant selectable marker, the neo gene from Tn5 encoding an enzyme that confers
resistance to a group of antibiotics including G418. The cells are seeded in alpha minus
MEM supplemented with 1 mg/ml G418. After 2 days, the cells are trypsinized and
seeded in hybridoma cloning plates (Greiner, Germany) in alpha minus MEM
supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 mg/ml G418. After about
20 10.14 days single clones are trypsinized and then seeded in 6-well petri dishes or 10 ml
flasks using different concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM,
800 nM). Clones growing at the highest concentrations of methotrexate are then
transferred to new 6-well plates containing even higher concentrations of methotrexate
25 (1 uM, 2 uM, 5 uM, 10 mM, 20 mM). The same procedure is repeated until clones are
obtained which grow at a concentration of 100 - 200 uM. Expression of the desired gene
product is analyzed, for instance, by SDS-PAGE and Western blot or by reversed phase

HPLC analysis.

30 Example 10 - Protein Fusions.
The polypeptides of the present invention are preferably fused to other proteins.
These fusion proteins can be used for a variety of applications. For example, fusion of
the present polypeptides to His-tag, HA-tag, protein A, IgG domains, and maltose binding
protein facilitates purification. (See Example described herein; see also EP A 394,827,
Traunecker, et al., Nature 331:84-86 (1988).) Similarly, fusion to IgG-1, IgG-3, and

35

albumin increases the halflife time in vivo. Nuclear localization signals fused to the

polypeptides of the present invention can target the protein to a specific subcellular
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should have convenient restriction enzyme sites that will facilitate cloning into an

expression vector, preferably a mammalian expression vector. Note that the
15 polynucleotide is cloned without a stop codon, otherwise a fusion protein will not be
produced.

The naturally occurring signal sequence may be used to produce the protein (if
applicable). Alternatively, if the naturally occurring signal sequence is not used, the
vector can be modified to include a heterologous signal sequence. (See, e.g., WO

20 96/34891 and/or US Patent No. 6,066,781, supra.)
Human IgG Fc region:
GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGT
GCCCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGTGG
TGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGG
CGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAG
CACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAAT
30 GGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAACCCCCATCG
AGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACA
CCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGTGGAGTGGGAGAGCAAT
GGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACG
» GCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCA
GGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTAC

25
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(1975); Kohler et al., Eur. J. Immunol. 6:511 (1976); Kohler et al., Eur, J. Immunol.
6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas,
Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures involve immunizing an

20

animal (preferably a mouse) with polypeptide or, more preferably, with a polypeptide-

expressing cell. Such cells may be cultured in any suitable tissue culture medium;

25 however, it is preferable to culture cells in Earle's modified Eagle's medium

supplemented with 10% fetal bovine serum (inactivated at about 56 degrees C), and

supplemented with about 10 g/l of nonessential amino acids, about 1,000 U/ml of
penicillin, and about 100 ug/ml of streptomycin.

The splenocytes of such mice are extracted and fused with a svitable myeloma

30 cell line. Any suitable myeloma cell line may be employed in accordance with the

present invention; however, it is preferable to employ the parent myeloma cell line

(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are

selectively maintained in HAT medium, and then cloned by limiting dilution as described

by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma cells obtained

3 through such a selection are then assayed to identify clones which secrete antibodies

capable of binding the polypeptide.
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30 Moreover, in another preferred method, the antibodies directed against the
polypeptides of the present invention may be produced in plants. Specific methods are
disclosed in US Patent Nos. 5,959,177, and 6,080,560, which are hereby incorporated in
their entirety herein. The methods not only describe methods of expressing antibodies,

33 but also the means of assembling foreign multimeric proteins in plants (i.e., antibodies,

etc,), and the subsequent secretion of such antibodies from the plant.

The present invention is not to be limited in scope by the specific

embodiments described herein, which are intended as single illustrations of individual
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(%l?e nu]b?ei/oc Iacid sequences of (a) or (b);

(m) A nucleic acid comprising a nucleic acid sequence
15 encoding (a) a substitution mutant of hVR1d.1; (b) a
substitution mutant of hVR1d.2; or (c) the complement

of the nucleic acid sequences of (a) or (b);
2 A recombinant vector comprising a nucleic acid of claim 1.
3. An expression vector comprising a nucleic acid of claim 1 operatively

associated with a regulatory nucleotide sequence containing transcriptional and

translational regulatory information that controls expression of the nucleic acid in a

host cell.
25 4. A genetically engineered host cell containing a nucleic acid of claim 1.
5. A genetically engineered host cell containing a nucleic acid of claim 1

operatively associated with a regulatory nucleotide sequence containing
transcriptional and translational regulatory information that controls expression of the

30 nucleic acid sequence in a host cell.

6. A method of making an hVR1d polypeptide comprising the steps of:
(a) culturing the host cell of claim 4 in an appropriate
culture medium to produce an hVR 1d polypeptide; and
35 (b)  isolating the hVR1d polypeptide.

7. A method of making an hVR1d polypeptide comprising the steps of:
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2A or 2B (SEQ ID NO: 2 or 4).
20
13. A substantially pure polypeptide which is at least 90% identical to the
polypeptide as set forth in FIGS. 2A or 2B (SEQ ID NO: 2 or 4).

14. A fusion protein comprising a polypeptide of claim 13 and a second

25 heterologous polypeptide.

15. A pharmaceutical preparation comprising a therapeutically effective

amount of the polypeptide of claim 11 and a pharmaceutically acceptable carrier.

30 16. A test kit for detecting and/or quantitating a wild type or mutant
hVR1d nucleic acid molecule in a sample, comprising the steps of contacting the
sample with a nucleic acid of claim 1; and detecting and/or quantitating the label as an
indication of the presence or absence and/or amount of a wild type or mutant hVR1d
nucleic acid.

35

17. A method for identifying compounds that modulate hVR1d activity
comprising:
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(2) contacting a test compound to a cell that expresses a hVR1d
5 gene;
(b)  measuring the level of hVR1d gene expression in the cell; and
(©) comparing the level obtained in (b) with the hVR1d gene
expression obtained in the absence of the compound;
such that if the level obtained in (b) differs from that obtained in the absence of the

10 compound, a compound that modulates hVR1d activity is identified.

18. A method for identifying compounds that regulate ion channel-related
disorders, comprising:
(a) contacting a test compound with a cell which expresses a
15 nucleic acid of claim 1 and
(b)  determining whether the test compound modulates hVR1d

activity.

19. A method for identifying compounds that regulate ion channel-related
20 disorders, comprising:
(a) contacting a test compound with a cell or cell lysate containing
a reporter gene operatively associated with a hVR1d regulatory
element; and
(b)  detecting expression of the reporter gene product.
25
20. A method for identifying compounds that regulate ion channel-related
disorders comprising;
@ contacting a test compound with a cell or cell lysate containing
hVR1d transcripts; and
30 b) detecting the translation of the hVR1d transcript.

21. A method for modulating ion channel-related disorders in a subject,
comprising administering to the subject a therapeutically effective amount of a hVR1d
polypeptide.

35
22. A method for the treatment of ion channel-related disorders,

comprising modulating the activity of a hVR1d polypeptide.
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5 23.  The method of claim 22, wherein the method comprises administering
an effective amount of a compound that agonizes or antagonizes the activity of the
hVR1d polypeptide.

24. A method for the treatment of ion channel-related disorders,
10 comprising administering an effective amount of a compound that decreases

expression of a hVR1d gene.

25) A method of identifying a compound that modulates the biological
activity of hVR1d, comprising:
15 (a) combining a candidate modulator compound with hVR1d
having the sequence set forth in SEQ ID NO:2; and
(b) measuring an effect of the candidate modulator compound on
the activity of hVR1d.

20 26) A compound that modulates the biological activity of human hVR1d as

identified by the method according to claim 25.

25
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