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for the treatment qQf cancer,. BRI EF DESCRI PTION OF THE DRAW NGS Figure 1
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i nt er val saminst adidsequensraf SEQIDANOuh| Irda Strtirer ejnbbdimetiteiie KCNBrqpogerises
Figure 3 jllustrates the expr I f functjonal,L KCNB in -7 cells. The
squar es r eprAETBAEC qﬁlﬁwea%rﬁf@?tﬁfﬁé-ﬁéﬁﬁwm Bisctbe KCNBRas:| osed
circles rgphesentchhit] 3LERA} oSRNBkaE I & - ddS1d & 8818 Gipksed with a
plasm d contr ol tchat Iacks%t?le KCNB i n%ér?@llé:r?g'ug% g’ﬁ?ustr@%? t he
sensitivity of KCNBInBon2 emhodirK@NRBUE Zunatimnsl effechit determiiedbpmaaduriegiacel |

death... 5 .1 . 2004 TAlL LED DESCRI PTI OF THE | ND PREFERRED
eV VENTEDE SR Rt P B R R SBRPBROBIOR HEK TSP [ sol at d
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production of KCNB. Tissues or cell :t'ypesB?hat express KCNB i nclude, but
are not ' membsana. clheedlioan heemeukanwotiddellsugh appaguton énaynmoiceli, Ispheen)

L over, Pl aRBR TR L R B A RIS ST oo
(SEQ 1D NesiPrathbrade (detpat@th NRnfhl/ 66741 PCT/ USOL/ 06801 -and SEQ | D NO. 5)

encodes a pol ypeptide of 374 amno acids in length (SEQID NG 1). The am no
aci d Zequence can bdnahotyeraspart, theaing2sticrepuovittes airdethbd of defietting bancani no

i d f. .the. potassi h | i N KCNK TASK, whi.ch i
renber of SRan ARPRERP SRR S AP Rl R i dhe Blotisd Fomahipa segs
al ., EMBOofl (i)1ro%idhid the BiblogicdORipl&iiSm Mt atndai:(hdl (Y Qeteatisly YEIONB7762)

defined by the presence of 2 pore (P) donmains and 4 transnmenbrane-spanni ng
regi ons. MHAeCHFibmplachisings sample fogyihe mammabswhargingn ingresae imtbadeClBai ns

of the T = ! Yy assaoci d_w

conser vat T on b stpe STplESed & Rltndl HASREL Inclo BRBE LR B LS. T

i dent25 i edn¢ bhabodinves, the FECINB it ycidnelecule @otiphises giehtes tarerHos nualudd her
10 produces, outward rectifier K~ currents. Both channels are open at the

resting pBfdreAurncgidentite tatheavclpi¢ipsidsequrnce 0§ SEQIANDRarle spothent i al near
t he K~ equjdnsBid tIf'(?L‘IB. _ .r t hat
possess t %*edb(k:)ﬁ{aﬂrlg%q@?i st ca’%ﬁd ac g%ﬁ%&%%ﬂsgﬁg‘g@&é@ G%E&{lgg&@ésensi tive
t o vari at nucleofidexdfithe atitleicatciditquence 6HS EQWIINYEL ot ST HD N@30dn @aee,

e.g., Duprft et. al . upra). Unljke KCNB, .TASK has not been 15 gbserved to
be over expHED2EYye prbedivacnt, thymaclelr amid seareare sompHyeias saeumeasf SEQ ID

scr eesh NG N@H Q?gﬁlgs e.g., activators, inhibitors, stimulators,
enhancers, etc., 0 "Nucl ei ¢ acids and proteins. Such nodul ators can
affect KCNB acti vi t yIn £figther bibodindre] thegletdoiBg istepnfaethepédraprisdst fa)s! at i on,

MRNA or protein stability; by altering the interaction of KCNB with the 20
pl asma meRBREAENE Hie gangatithp Pebs tgét; Segmwylyahxhs:&wwgto o VB marleicagifyi ty .
I n one enbo4li Sro%ﬁﬁﬂﬂﬁ : ; i Rl hr

screeni ng (I—Fkl%)ﬁetu?g i e(r%tl y_%ﬁ@g?ghgﬁﬁgﬁ%a%eg}]vaetlyggﬁq%'%%&t%e %g?gér)fgrma
nodul at e isteblebybridizationf coamples;odral (Y dKENENp chey/ipdidistei @ cdnipleRERtodeher eof .

| n anot her enbodi nent.,, KCNB proteins are reconbinantly expressed in cells,
and the nodul ation of KCNB is assayed by'_llsi ng any 25 neasure of potassium
i on channel function, such as neasurenent of the nenbrane potential.

Met hods to nmeasure the nenbrane potential include, for exanple, patch clanp
t echni ques, neasurenent of whole cell currents, radiol abel ed rubidiumfl ux
assays, and fluorescence assays using voltage-sensitive dyes. |In nunerous
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The preswmtoliedvant i on al so provi des nethods for detecting @@ggg@u&%ic acid
-and protein expression. KCNB pol ypeptides can al so be used to generate
monocl onal _and pol ycl onal anti bodi es useful for the detection of

KCNB- ex peabeiigenteihesontacting sten durhert domprisesn step df@NlEgingths KCNBI | s t hat

express KONB;Ca8 e. 1 dentifked. 10 using.techni gyes,such _as reverse
transcri pﬁc\i Eﬁ: andﬂlg%u%ﬁncag}l 0%11%&?%@?0 0%l 1B SPRg %?LtOFHPa%mA or poly A+
RNA, nor einplifichtiad tdaogon that pdllypletdse @hainteditign, hybri di'zation, RNase
protection, S 1 digestign, probing DNA mcrochip arrays, western blots, and

the |ike. Functionaifyapot bedimentcthgcruecranlindre celipotlasted doni tre grhapnel
prot e n. 5 i CNB nucl.goti.de and amino aci d sequences
Ty o Somare O B O Lelle R SR PLST bl ciken A Bud prsafe Adhose,
and al | ekells. ADAKGNRe ganes cell YR8 brédst dricePcARbrIen PELIF 8B by using in

vitro techniques, e.g., by usi n%hP_CR under stringent or noderate
hybri di zati on condiya@ather aspast; the invgntier prstidesrcmeibofl @f datecting cmaer

conput er ~gy.s; : . i t her. nucl eot | sequences. , Sequence
conpar i s8§US§§n 1%&%%(?\3?%%%1 sﬁtjés}?l\#gé%ﬁ’%a&oqw ‘ét&ﬁ%ﬂg%“l? RIHRE §6PF t hns
di scussedf:{Brpzovid(y thebinlogital idagsle Eoni tiatmRihBALSRRACH) ety Lo KCONB

pol ypbeptides or a'conserved region thereof, e.g., the ' Ctermnal region of
KoNBY caRVEPERFepion 8 %I%Q;‘]B dohnepyide, thereby detenting drrapressich offivdmgs celdnih

pol ynmor piethi t ANL.SnTR0 } | At enspeci.es honpl ogs,  and

B Bl ae R A S K B S AR PR R it
havi ng ai5%4niminoacidisegaenmndentty, ofterbfeatdPthug 90%3149'9% h@ﬁée"iﬂc@'?’to

protein %o deEanst.raate the identification of a polynorphic variant’ or

al l el e offSSlqieReid saamense of SHQI NGl Hnvaethenembodinenttho &CNBN be
confirnme ﬁl?d@ f QN racteri.stics. by expressin t he
vari ant g%%ﬁgnal yé})?xg}%ﬁb?g%@%ﬁ st/q"%ﬁt&glégs 1,%?%?/0 S8 ??%?Iﬂﬁmt%é‘{ Ecqucncc o

el ect oph&l 1) D)2 alin pifortierténsisodimens tits pdlgfeptifetiobpries MeWegodde

am no aciﬂ. quence information for KCLVB are al so used to construct nodels
of KCNB proteihs. These nodel s are subsequently used to identify conpounds
that can activate gp ohBRHNoHiEABHR | AS t dul ate
the activity of KCNB genes or, prE%bgiﬂgﬁicegﬁdg?‘g&;ﬁ%g&*@g%&ﬁ%@ﬁﬁe

physi ol otfledively, bipfle toothe polypegtides Often, the pOBpepHad iVRAHRE YL

PCT/ USOl{n?zgﬁgl The present invention also provides assays, preferably high
t hr oughput™'s ??&?N‘ng (HTS) assays, to identify conpounds or other nolecul es
t haRoi nteract wi t h13R6Me iy} ' 2! .8 particul ar
domain of KCNB is used, e.g., ﬁgn ﬁt{.ﬁgrg%%éé{&?ﬁﬁ}aeﬁds?@éﬁﬁség%é,&% goup

C-t er ni i ¢rAIsIstogwif brera caneensallt, lifigacaptasmils, dolveBihRR callE an®pRsAe SafBi-hods

to treat S s gr conditiong associated with KCNB activity. For exanple,

t he prescecgits‘ in%%ﬁ’oeﬁgytéﬁcﬁ'écﬂscﬁﬁs Sl?fﬁ%tﬁr%g‘é“,g%ﬁé??ﬁ”ﬁe the prognosis for,

or treat, any of aIfufd@er Mpebt/ AESIHIENEGHD esld P{h%ﬁ%rfﬁﬁﬁj;b &%gd' ment s,
sta

the cancer is an epithelial cancer, e.g., breast, lung, pro , ki dney,
st omach, Pipliferaten obp canagr celh that overexprassesra/ KENR polypeptidecgapti siagat it nal

e Padi g Trinia 38008 LA BRIP B hatl 800k e S Soicate Tirety: b SROD
equi nes, Nl nthe mRsEEdasrisiha ARTREP BS coﬁh&mfﬁﬁe‘@hgeﬁ%}};ﬁéﬁ; %i éﬁ?&g %Lﬁctaﬁyar €

al so prové ded for carryi nrﬂdo.ut t he herei n-di'scl osed
t her apeufifectyeamayant of an fih bitest ofrthe KGNBAwlypeptidae e some ehbollithbarej theg t er s

have t he i i hem unl ess specified otherwi se. The term
"KCNB" 't %%?g?%érlggrsg&g%g Qf%mk&l%rom qu&mﬁ% Pg a%ﬁﬁ’sbgl"?&éﬁiqf&l OT Pross¥ey nor phi ¢
vari ant sancat tell. eQftefiticadtinSer @dllisidBread REGS %@Jﬁ% . ( have an
am aci d sg}(?#ence t hat _has greastaer t han aégo%g? 65% ?na&r?gfagecl}‘dm;oe%euence

i denth t ySmbedinentohe KSINBamiypeptivis hes e emito geid SequeRof ST VA0 95K 96%
97% 98% l cid.sequence identity, preferably over a
regi on o?ﬁgagtggg@%%{t%@%wqqggg? aﬁ%@ %f@n%?nmfgll wrieotidsno, “or nore
am no aci ds, to a ReMBothefugieethelinwHddnHrétid¥eamethdd oPtadhil Pa FEARRI es,
e.g., po%%cl.o | ..anti bodi es, raised against an inmmunogen co I'STNng an

am no actHos# trden thsrmethodiqomerisingjadminigerag pthérgpemibiaily edfectireant s

t her eof ; % I Bkdi ze under stringent hybridization

condi ti o?llgg%% a 2 ﬁl%tdg?(:ef?%’ acid sequence of SEQ ID NO:2 or SEQ ID NO:5
and conservatively nodified variants thegreof; (4) have a nucleic acid
sequence that has greater than about 30 95% preferably greater than about
96% 97% 98% 99% or higher nucl eotide sequence identity, preferably over
a region of at |east about 50, 100, 200, 500, 1000, or nore nucleotides, to
SEQID NO:2 or SEQID NO:5; or (5) are anplified by primers that
specifically hybridize under stringent hybridization conditions to the sane

o o o . o o M. L ] B Y ~r=r~ | ™ R 1~




WD 01/ 66741 1 OCT 2004 PCT/USOL/ 06801 and 7, and SEQ I D NGs: 9 and 10 A
KCNB pol ynucl eoti de or pol ypeptide sequence is typically fromlalth
including; but not limted to, human, rat, nouse, hanster, cow, pig, horse,
sheep, or any nmammal . A "KCNB pol ynucl eoti de" and a "KCNB pol ypeptide," are
both either naturally occurring or reconbinant. The human KCNB gene 5 is

| ocated at chronosone 8g24.3. A "full length" KCNB protein or nucleic acid
refers to a KCNB pol ypeptide or polynucl eofiide sequence, or a variant
thereof, that contains all of the elenents normally contained in one or

nor e naturally occurring, wild type KCNB pol ynucl eoti de or pol ypeptide
sequences. It will Ipespedchgimvensign pmﬂe%meth@%e&tre&tmmﬁ%qrves honol ogs,
and fr a0megd i dilasdSCNE: G ahtat A iainet 58kic, o lnoRcERGRAnd vent i on. - Such

KCNB variants can conprise any one or nhore of ns of the
pol ypept i déminkitaning s 1SHent iapanithody theerGWWMYMF@S tspéat@dfp%yumne or nore

i 1 ot her e o B e Pl g - o

pol ypept i 8% @85 Yetiuenst nﬁmmm to SHQeIxNadi dmrecbnfoodth'telsmt, dripnasedter ni nal

donai n, i [ n t er m nal
domai n (Frgﬁﬁgg“%fgﬁ% a\g%bgcfﬁéflﬁgsl gg% rﬁna%%r (é{/puep é#e]' Vher gti |”fui(°:¥$& usi ng
net hods krwndzrspecdicalhpls)émdizesmdbd stringent hgbraliAatiorsasaditios ts e quetic eci@nal ysi s

prograns that .i.dent i omai ns (see, e.g.,
Stryer; 2(9°§P8%‘}\ﬁ3*}ﬁ‘“§{5¥§}&y 9%%"%%83@)%% Qﬁ‘?l‘%@nﬁ of a nunber of _
| nt ernet based sequeflﬁ@n@cﬁérlaé k&, me@greﬁﬁanpﬁwmsme bfm&ehfbuxnndfat

dot.ingen.bcmtnt. edu). The ' -t er i nal domain”,_ (%1 Corre@fo(gnds
to the anmi pmamrmgha;mek pAipetida compysing 2R3t thaylp /eﬁmgmql deesiey oK, s 1o
the regio nds from about the fourth transnmenbrane
. domai n ton]g:ﬂ}echg t&%‘lghgétﬂ})w?ﬁeﬁg%%t ein. 25 This domain is a hall mark of
KCNB and its homol ogs, and has | ess than about 30% optl onally less than

about 50% 40% or 35% BRERJUBRSERIFFEN OFHE PRARENIKS. "P donmin" refers to
2 structural gl Oneglud il felnidh3cRILANRS: RAYRIERBE B o [0

characteristic feature of potassiumion channels (see, e. I nbot ham et
al ., Bi oph9EKCNB (M@ﬁ@-ﬁ)o@hshmto themmagldtsme?f@roémg‘m @EQ i.e., 30
two P domkﬁ‘ﬁowﬂﬁ&%’{ﬁ&m{ ane domain" refers to a hydrophobic pr ot ein

domai n ‘that [ies w thin and spans the plasma nmenbrane, and may al so include
t he correspondi ng cYisspe Zis gisehepuiztin ¢raviag pithaggnomirdDNAmpi&tatiotar | oops. The

o dosor i paerat RSy s BB legE EANK) 488, WohagRiERERK] = nods
PCT/ USO1/ 0686un ompsogie 8qR6 7 THEY- @orepreggis Yhe DA cppy rmpbpefor eas:bpra KCNB

- has four trans e nts" applies
to both amno g%ﬂgéﬁﬂ?l nuc J@‘?ﬁ?é@é@f%a?dw%%sg%%% particul ar
nucl ei ¢ acigehosérDRIACESsEs gongdhostl vithy aduaeloicf sizsel Ve i0amarkers akers to those
nucl ei c ac e [ | am no acid
sequences, bg%dquqr%“? ﬁ Ucﬂtg?tgé %"%}%c?fg‘ée“'g&?@@ l%u%w{ngﬁméd%&%o acid
sequence, -to essent iFigury?3 ilbistratésdled exprspisant mctiddeRONB inCOSHecetlegener acy of

t he geneti [ e ic aC|ds
encode anycrglg\g gre%?ep%e@éngﬁx Ewge&lfthns anc'(k'-:r?& ee\égglgs %g%@%&?

AGA, and ABPradt M1@amdaam&omﬁmllamnsfcac@wmh mglasrﬂ'lldaentrcﬁthaeheksy p05| t| on
where an argéﬂn@% specifi ed by a colon, the colon can be altered to any
of the correspon |ng ‘col ons descri bed WlthOUt altering the encoded

poI ypeptide. Such nigwet 4 ilhefradesths seasifivvtys f KICNB, BICL2 dnd UENB/BIALLI ons" or
'silent variatdon I ch a ecies of "conservatively nodified

vari ati ons. mﬁ?ﬁi@%%ﬁ d&f)c(lal algg%agﬁuence descri bed herein which encodes a
pol ypeptide al so 15 descri bes every possible silent variation, except where
ot herwi se noted. Thus, silent substitutions are an inplied feature of every
nucl ei ¢ aci d sequence whi ch encodes an am no acid. One of skill wll

recogni ze that each colon in a nucleic acid (except AUG which is
ordinarily the only colon for nethionine) can be nodified to yield a
functionally identical nolecule by standard techni ques. In sone

enbodi nents, the nucl eotide 20 sequences that encode the enzynes are
preferably optim. zed for expression in a particular host cell (e.g., yeast,
manmal i an, plant, fungal, and the |ike) sused to produce the




enzynes. As to am no aC|d sequences, one of skill wll recognize that
i'ndi vi dual substitutions, deletions or additions to a nucleid-qcosu 2004
pepti de, polypeptide, or protein 25 sequence which alters, adds or del etes
a single anino acid or a small percentage of am no acids in the encoded
sequence is a "conservatively nodified variant” where the alteration

results in the syt Elmcﬁm NGt ﬁ?{?ﬂﬁﬂﬂlﬁ simlar
am no aci d. COnservéngg su st|¥Wb qﬁ%g§V§N3g§€|dln unctionally simlar
uc

am no acids are well known in the art conservatlvely nmodi fi ed
variants are in addition to and do not 30 exclude pol ynmorphic variants,
i nt er speci ed honbitoegsctiemd al | el es of the invention. The follomjng ei ght

groups each contain I rvatlve tltutl ns for one
anot her: 1) Al ani ne (a% r}?eé?rﬁ ng%ntﬁo?%)r ﬁz%?fo %%Fa 9“801%18?% m c acid
(L E); 10( 0 WOeQen®@6 gukddisy KAB*ﬁhmlc:maﬁmdé N)procﬁicﬂﬂnadmm @15sués)or6$/l@fyﬁibﬁe(§/) R), .
ysi ne euc al I ne
Phenyl al ani né Qtf ik—;?gss mﬁ%&% by Meﬁ%&ﬁ{n&%ﬁh?ghbrem\&amr#r\%é eEBJINEThr eoni ne
(T); and 8) cola}pieas h(v@) laeéhlahét&ﬂhdﬂ%vﬁrybpr&s‘ﬁa@@bla@dega.nd p@xﬁl&mﬂ%@d Proteins
(1984)). r.9 CbT'ZOﬁ USC&/06801 Macronol ecul ar structures such as-
pol ypept i-de BIPEHEHTL Stugiiraly, the Sl dengiipugleotids sgagenicp of KENB (SEQWRANQUS | evel s
of organization. For a general discussion of this organization, see, e.g.,
Al berts et al., Mlecular Biology of the Cetl (3ra ed., 1994) and Cantor
and Schi mrel, Bi ophysical Chem stry Part L- Tile Conformation of Biological
Macr onol ecul es (1980). "Primary structure" refers to the amno acid
sequence of a particular peptide. "Secondary structure" refers to locally
ordered, three dinensional structures within a pol ypeptide. These’
structures are commonly known as domai ns. Domains are portions of. a
pol ypeptide that forma conpact unit of the pol ypeptide and are typically
50 to 350 amino acids long. Typical donains are made up of sections of
| esser organi zation such as stretches of /3-sheet and a-helices. "Tertiary
structure"” refers to the conplete three dinmensional structure of a
pol ypepti de nononer. "Quaternary structure" refers.to the three dinensional
structure formed by the noncoval ent associ ati on of independent tertiary
units. Anisotropic terns are also known as energy terns. A "cancer” in an
animal refers to the presence of cells possessing 25 characteristics
typi cal of cancer-causing cells, such as uncontrolled proliferation,
immortality, metastatic potential, rapid growmh and proliferation rate, and
certain characteristic norphological features and cellular markers. In sone
circunstances, cancer cells will be in the formof a tunor, but such cells
may exi st alone within an animal, or may circulate in the bl ood stream as
i ndependent cells, such as |eukemc cells. "Biological sanple," as used
herein, refers to a sanple of biological tissue 30 or fluid that contains’
one or nore KCNB nucl eic acids encoding one or nore KCNB proteins. Such
sanpl es include, but are not limted to, tissue isolated from humans, m ce,
and rats, in particular, breast and lung tissue as well as blood, |ynphatic
tissue, liver, brain, heart, spleen, testis, ovary, thynus, kidney, and
enbryoni c tissues. Biological sanples may al so include sections of tissues
such as frozen sections taken for histol ogical purposes. A biological
sanple is typically obtained froma eukaryotic organism such as 11 WO
A /66741 1 OCT 2004 PCT/USOL/ 06801 insects, protozoa, birds, fish,
reptiles, and preferably a mammual such as rat, nouse, cow, dog, guinea pig,
or rabbit, and nost preferably a primte such as a chinpanzee or a human.
By "determ ning the functional effect” is neant assaying the effect of a
conpound that increases or decreases a paraneter that is indirectly or
directly under the influence of a KCNB pol ypeptide e.g., functional,
physi cal and chem cal effects. Such functional effects include, but are not
limted to, changes in ion flux, nenbrane potential, current anplitude,
vol tage gating, and pH sensitivity as well as other biological effects such
as changes in gene expression of KCNB or of any marker genes, and the |ike.
The 10 ion flux can include any ion that passes through the channel, e.g.,
potassi um or rubidium and anal ogs therepf such as radioi sotopes. Such
functional effects can be neasured by any neans known to those skilled in
the art, e.g., patch clanping, using voltage-sensitive dyes, or by
measuri ng changes in paranmeters such as spectroscopic characteristics
(e.g., fluorescence, absorbance, refractive index), hydrodynamc (e.qg.,
shape), 15 chromatographic, or solubility properties,. "Inhibitors,"”
"actlvators " and "nDduIators" of KCNB genes or protelns are used

. I __l T . Y I L = I T T I T



are conpounds that, e.g., open KCNB channels, sensitize KCNB=-0f Ogfi 2004 at e
KCNB acti WOW1/66141i ncrease KCNB expression or stability Assagdi/6so1
“inhibitors and activators are 25 described bel ow and i ncl ude, e.g.
expressing KCNB proteins in cells or cell nmenbranes, applying put atl ve
modul at or s2GHRQIRINODeacadesi anplypaptida w874 natun@amés:mslengthl(SEQ ID NO:1).

o foct o1 nihGaoiti PLBRRLC dRth ARl niB aveckaioneR IA<Hey Bibahe pino
Met hods foacmm;amnwgfme fa%ﬂﬁmmiaﬁﬂéllﬁbtehfkbl‘qg &@A@K%ﬂf&h 1é b Mdrfiskrlo?:

pat ch cl an&qtﬁ%g?l ques eterni nation of whole 30 cell currents,
r adi ol abel famity Qfmoa@g&%cmehl(ms e Dumrater sdy EMBO dgl 6:6464ge

t tid th
Coat od wi Th A aor Ol aroa FREEN I SRR o e B pretrwaiaea 1o
trol |de tandug tridien - ndEPEH{ AL
the oifect o the and.‘éate"ﬁp*’?und e O e o Tt g oA e

PCT/ US01/ o8&l f Sransrapmybenne domainsalabe TWEK fmlmﬁﬁoahai)nems natsi gned a

relative I f ion of a ide is

achi eved ﬁ‘«; %écs %(leééta }yVi \%/ha ﬁcer;sr%g‘(ao 2 ﬁ?‘b&’toﬁgl Q,I8R?rtt18f %BEWQO%

opti onal | ymambat h&s(éen idatfifiR¥thadgivesalse a6 wehkly iKewhE ﬂ%@hﬁ@ﬂﬂt b@ﬁeﬂt§ Aoflezved
activity value relative to the control is about 110% optionally

when t
about 12’50%()65@%8&&%@@ reeféfiar X ooumnin, Both charnels mWSB@Dﬂ%rhstgigqmteﬂﬁaé

terms "iso wef er,...t o materj.al that
is substan%ul?&%gy grtgeﬁgggn %ﬁ?&?f’m&#&%&n@ﬁ%@ﬁ% tﬁg QEHIBTRLRP el {lal
acconpany KCNiS (a@MWISK)piddacessK T maraitaihat pddsedsitie shatabieARasoeidck
typically determ ned usi ng anal gtl cal chem str technl es such a

pol yacryi affifucgBeesAnddt vepyHeRESyatayariatign of e HEin 4 n:qmwi

chr omat ogr [r edo in a

ot eparat oo ol BERuahgs Ger. 14, Diptels &, S, ff‘@&lks?fﬁgﬁ TRSK Fistpotdegn

nucl eild acobhcn&diebambmdpfe&Mmpﬁibdread| ng franres that flank the KCNB gene

and encode proteins %&Eer than KCNB. The term ?urifi.ed" denotes that a

nucl ei ¢ aci d or prot ditf RyepEen Plsgé’r?Y‘}dé%@é‘ihPﬂ&P §creening faranodulators, e.g.,

el ect r ophog&ivi t t ' :
fbrﬂ%lugﬁ'@{s étﬁﬁﬁl@f&ré’ cnh Qt% O}f%. ﬁggwraged 18%?[%& B‘E?%?‘Bﬁal ly

protein is at |east 85% pure, optlon at ’Iea

at | east 9S%muoéulatmmcﬂszﬁecamGNB laetﬁﬁtys elg0, emsynlating mtﬁﬁ%ﬁon,
ri bonucl eo% ?ﬁ% and yners thereof Ln ei t her single- or _doubl e-stranded

form The ©fte OL profein stabilitys by alterng Bierinteepckian wh KCNBadth th the
anal o orp 1. nt het ic,
nat ur gzl@l y Ol?%iﬂérx ?x:lleﬁrgorﬁgé;] § ngﬁr %%?%Jcﬁa [y c?(’:cuem I7g, % %&%ﬁ@%ﬁ‘é‘ﬁm

bi ndi ng pr@pb@dumst aemphendsedresmmdnagl exsmg&nghlthraﬂghpms@heﬁhg mhgl i zed
in a nmanney ar to theﬂgtenaﬁ e nucl ot| des; npl.es of such anal 0gs

i ncl ude, V\idﬁ\ ?ﬁerﬁqn}ﬁqua f‘é? ﬁ? @Qdum%we%nw ghemisolated hyl
phosphonat KE?NB?i%l&ﬁé tmtcm&aga{aa% BleaLHt €5 ancth& dBbWinchi 'p%SEehPLe

pepti de-nucl ei ¢c_ acl dps 25 Unl ess ot herw se | ng date a parti cuI ar
nucl ei ¢ aclreeO@bmaeﬂr:exmemdlmpelﬂa; and @mc@dp@meﬁK&measaayeddiwusﬁglaﬁy ed.

i t d bstitut t
sequores, MR of Sodsquf SGLARLRMERBRNRT VS mitediat ol G empea y.
degener-at epatentis). Md1héds'toinh&uRGreTHY nfeentRadkY 1%{@1%423111&6&? ffﬁ éﬂ%ﬂgﬁ@gﬁ?&?&ﬁmbn

co

which the thjrd position of one or nore selected (or al
subst i t ut etfChRigresHmeasrementafovhale coll celemtsslrh@lglabeladeubmhms flRaszEys, etd al .

Nucl ei ¢ Ac' uka et al. . Biol. Chem

260: 2605- 2 IE’%%B%%%S %“g?‘%ﬁ Cﬁ?lﬁv"'@% CeII Probes 8:91-98 (1994)).

The term nucl ei ¢ aci @n hemefre etﬂbb@frﬁéﬁ@&qe@NB udlEdifie &[ﬂk@?eﬁﬁ is
116674

ol i gonycl ept i and pol ynucl eoti de. 13 004 WO 0
PCT/ u / o’é’é@%“qqﬁ’énwe# ' YiVg 198 §¥ Vite, and qbe@iGHB actinity i thet il therebyised

i nt er changgallmtedeh f no Si due The
ter ms applg tomfa% rlllg)lrgél&gpfe %@é&sellg%@%%gﬁdm% @ﬁlﬁﬁt&%% ’rdt?s"‘laﬂue
is an artib¢ mtmducddauto:mbopmlm of cells aherby Wﬂ&h@%ldéﬁ@bh?’m&ggwﬁl ng
am no acid,_as_wel hl} ho naturally occurring amno 5 acid mers and

non- naturaP’I'OP 161858 &mino acid polymer. The term "amno acid" refers to
naturally occurring and synthetic am no acids, as well as amno acid

anal ogs and amno acid mnetics that function in a manner sinilar to the
natural ly occurring am no acids. Natwurallg occurring am no acids are those
encoded by the genetic code, as well as those amino acids that are |ater
nodi fied, e.g.,




10 hydroxyproline, y-carboxyglutamate, and O phosphoserine. A iggTagnd
-anal ogs refers to conpounds that have the same basic chem cal_structure as
~a nat ur al IWOd&6eéMti ng am no acid, i.e., an a carbon that i sPEEHVPEL
hydr ogen, a carboxyl group, an am no group, and an R group, e.g.,

honpseri ne, norl euci i Qni:ne..su i i, QR4 ; j um
Such anal ogs have rmgf‘f‘?r[e%ﬁ g?%‘u ﬁél _[b( ;élIogl)&Qﬁglrﬁldgﬁg?ﬂgﬁ ngr%(glx%‘ ?%%Ht%)cggti de
15 backbonEENH)yreferibdy in Noenfhabddiasing Ceterninahomtiny trananeeralsrane damaimabt y

occurring amino acid. Amino acid mnetj¢s refers to chemi cal conpounds,. t hat
have a st rextagelulanioopiod KENBewhbe a%w&tﬁr@dé‘éﬁé\wamneﬂ@rwﬁ@ﬂ tg‘? g&b‘fl & of

an am no agiqm Qlerfnal,h URBbEREntdard ug@ﬁmeer .Sinr%je %at%x&n@pf&ﬁ%ﬁic'df o
occurring am no aci d. "Am no acl ds nay be PetBtted to herein by either their
comonly koaRvrieRsbéinted wigh KENB yetbatys e@r, dapcérhe one-| etter synbol s

recommended by the | UPAC- 1 UB Bi ochem_cal Nopencl atur 1 SSJ .

Nucl eoti des, 1ikew sdhepagseninyention alsp P@Vﬁ%ﬁ?ﬂﬁﬁ%%ﬁé%ﬁ pyeleic
single-let AL ! y j ed kS oendz@BPOSi tion
det ect abl e5‘§§ a@gggﬁ?%?gg'ﬁgsh’pgg{%ﬁgﬁggﬁrg@fié&ga&a@rﬁ%ﬁféIt?%wun%gﬁem cal, or
cheni cal naamsclohairandpodycion] entibritdsuisefid et theidetsctide oBKENBJeupressing nells

dyes, el ectron-dense _reagents, enzypes (e.g., as co used i.n.an .

ELI SA), bi et for thelmeliorghon af KENBaghvitys Gl tb%ﬁx@r‘?ﬁg%% 48 2lsoipe ifepsisied
detect abl e o FUPIN o \VA r ' -adi gl i ; ' dto
det ect Mn; pfafstniibet BRH e Buoh bR il BpliBdidult MIKRA, HRIRIosk 5

nucl ei ¢ acitetaPRNBeorgrol Al RINAChetternl blotting, cloe blottirg, irs siobyhtidizaion] Rhvase
covalently, through a.linker or, a m.cal ., bond, or noncgval en L hrough
i oni ¢, van PARECtRRaPY diggstien,n5ebing Pﬁ?ﬁwcwmpoﬁéévsb‘dﬁgsmf@@’ ?‘édtoti’% li&Sch t hat
t he presence of the [ $i@ iBh @E&HeE paiteihne
| abel bound to the p%@gﬁoﬁwﬂgﬁgggﬁﬁ%ﬁ%ﬁ%%g%bggf&h%rlobe or pre

ol i gonuc| e@pedific regionedf the K GINBaunleotidé endainthacagidstquensesmnayibaygseddoa

t t l.ei idof c | t s 14 WD 01/ 66741
pCT! USAY) By R BIRFPBRRER ROR GRS PR LA IR CHBERE 1 hr ough
compl ement Ayudifafod 8l bOBermiEiAldhddy @Lkg?ogy%/gﬂﬁ%é@%ﬂﬂyﬁﬁh ‘GRofndehs

used herein, a probe my atura or T) or nodified
bases (7- destrimgmaoombderate hybsidivatior tonditions; oatiy usingrihe sqquercesiafrinatign i 8be

may be joined by a |inkage other than ho odi ester 5 bon sQ | S

i tydoesJ nijthmﬁ ?rfséi?tléﬂﬂlfo?fiom?ﬂ?ﬁ%i ?@ﬁgmﬁﬂgé}}gfsgﬂuwgﬁpg%qu%ﬁ% %nslg#gs)?%be

peptide nuclagiye ;@Fﬂoﬂﬁe& Rsitb b of {he sEQent Ebh??hﬁ;&&ﬁ&%oxﬁh&sj@édﬁeﬁdbwﬁﬁpt i de
n

bonds rather th phosphodrlester |inkages. wi || be understood by one of
skill i20 tHeelaw: Amtibodies that bindepedificallyt torl§eNBspejypentisles pae ROMEIVegFEEOne

e’ hybr 1 0l PERF &L ITREa TR oeN e S8 s (B 17 WEnBH ABREY (0ol o
as with i SQ’h@b?%cie§B6ﬂ&H§§9ﬁﬂspovl\ﬁg?#hg@g@fant§hr onobgens, or indirectly

| abel ed such as with biotin to wh treptavidin conplex may_ | ater bind.
By assaying for the pPelysrmsphiovargsisterspecicsBopoings, a‘&roﬂileleérpfcyi%@@?taw he

presence .or, absence of t sel ) ?Hﬂ Qlfﬁ{'zﬁleamﬁ
"t ecombi nanPPIRHETC ’E‘&“ﬁﬁ %or?éa%fen eaﬁlgg,ﬁ%&é}%e 0 ;ﬁce L or %%gicﬁ% gxlméa
aci d, Pzt ebNSEQIDEO! 1010 the Patiatins KENB proteineto detronstrate thei idemtifichtioprofiaei n or

vector, has been nodified by the introduction of a, hﬁe ol agous nucl ei c

aci d or propelymogphie Marizgnt ospHelp 6 therKGNBEenFOT Rriew: u&@iv&ngptsm BPEO BSor
that the cepl, l'fefscoqi%yn\égqs ﬁﬁﬂﬂ%ﬁm‘z ble fRRcHEREA Ekﬁgctgx:mi& by Xpr&¥iaBRhEvariant
reconbi nant CellS express genes that are not found wthin the native -
(nonr econbi aadagalyzinghefactivity,eed.| bydeternpiniresthe eldctreplysialegicalproperties as

ot herwi se 2Q abnorpal |y expressed, under expressed or not expressed at all.
The term "h8EEFBFGBIEE" when used with reference to portions ‘of a nucleic
acid i ngycates that tRe, Midelafd Bivith £TBEqURASe INMOAIATOFKONIS aft AEs Bsed
that are not found in the sanme relationship to each other in nature. For

i nstance, t heconstrhetimodels df KENB pioteihs. yThese anddelstre sybssquenitycesed @ idengify wo
or nore sequences ,fromunrel ated. gen arranged 10 Kk e

functi onal ﬁB@P@F“EdSé%‘i‘tcﬁan@.cﬁ‘.’a, eqr mgﬁ? Py egg%)u?cv ogxﬁ@s Qxa@’g]qqdr\xéate
regi on fromggiRy of RUINGB gemtsBrlpRételhs can BeiREPIRIVEi gatethe physildival Rie
that the protein conprises two or nore subsequences that are not found in
the sane reloddiKiG@YBgenest o each other in nature (e.g., a fusion protein). A
"pronoter” is defined as an array of nucleic acid control sequences that 30
direct transcription of a nucleic acid. As’used herein, a pronoter includes
necessary nucl ei c aci d sequences near the start site of transcription, such
as, in the case of a polynerise Il type pronoter, a TATA elenment. A

pronot er. al so.optionally includes distal enhancer or repressor el enents,

o o S o " o o o o o - ..
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pronoter is a pronoter that is active under environnental or-deget @0fent al
regul ati O”W(Tpi%éﬁim “operably linked" refers to a functionabcdi;8kA3601

bet ween a nuclerc acid expression control sequence {such as a pronoter, or
array of transcription factor binding 5 sites) and a second nucleic acid
sequence, wher ei n t heTh&preeés iivvention alsol prowia e sy sdpreeahisly bi gghesighphon of
the nucleic acid corresponding to the second sequence. An "eXxpression

vector" is serequinigdi ¢isspysdasdmidy cogpaundsics othes swplenulesithatyinteract with

t heti cal | i t ' f ified nuglej i.d ts that i t
S ancer i pr ieBiosiddlyde BN £F koS dal €in PhiehasBiat of KU wlr e SR
vector can NReffinfiafrhndfierdbiah@pokslor Citbtsinaldoriuit ity beagkdl fragment .

Typical ly, the expression vector includes a nucleic acid to be transcribed
operabl § |inked to a Fhepissent invensionalsegroyidesmethads todreah diseases or censitionsy ,

in the cont . . aychel Ids I i d equences, refer

to two or riorisideg R ASCNIPAGRYC oSk BxEb PrB bip e RaRM GnT B UED B3

speci fied Rﬂﬁ%ﬁi@é,&%rﬁﬁn@tﬁeﬁ@og&ﬁsﬁ fof, Vrdieass afy oNAflEBér sfagpdsiicadderadl@ t he

same (i.e., about 70%.identity, preferably 75% 80% 85% 90% 91% 92%

93% 94% 9Bgtergdgmiyiunerygahe ogwer isranmapifhelialicaeger,ia g, breast, hmgprestateed

region (e.q,: 1: 2 D), red d aljigned.for Xi mum
%dne%ﬁgo%c%%%der or cWan?)l 8% norglggggrhcgf 8@&9 %f%%?l.eeggmﬁggg .

correspondence~over a tomparison w ndow or ( _ red
usi ng a0BLAST or BLASThe dfigh6sticaneto8OsMals in0éhtiah@ar be MBS W dnfinsleiadhding,
paraneters described bel ow, or by nmanual 20 alignnent_ and visual

i nspect i on.fosg¥amplegpiimetes, apnines.Halness urngs, PO vines; eqiings.i eyineg, pereives,.cal .

Thi s definig] o_re ot npliment of a test sequence. The
definition ltg (glgoﬁrlll% ﬁﬁ’e%‘q’g%h%selﬁ@tggwﬁgat have del eti ons and/or additions, as

wel | as those that haKétsswdalss providedsfor Saryiag oni the Helohl-aMclobétEdingeisae had
al gorithns can account for gaps and the like. Preferably, the identity

exi sts overthgrapg@ficomethods. i s ‘at | east about 25 25 amino acids or

nucl eotjyisdes in length, or nore preferably over a region that is 50, 60, 70,
80, 90, or 100 am no acids or nucleotides in |length. For sequence

conpari son, It ypi Defihjticse sequence acts as a reference sequence, to which
test sequences are conpared, Wien usinhg.a sequence conparison al gorithm

test and reference sedifaeEdbersit PBING (571HS havedhp tieanings asrzibgd i thsmso
coor di nat es -J.f necessary, and sequence al gorithm program
paraneters %@é%cfgg&l‘gﬁ%g?%%gw&f ault program paraneters can be used, or

al ternative paranet er §heaemb¥K GNE "ghetebate réfbrs ts KINB nacleivngeid asbpolgpaptidet hm
t hen c%cul at.es tﬂ&}e1 ger.cent S g'uence identities, for the test sequences,
relative t oPANBIOTRIIE varians, algleerRutanis, andinirsnegies SP@@%%%G ¥ & ango 1
OCT 2004 WO, 84 46akAde R hSHLBO8AA aBoiSBIp Rt RORi Mo igaRiny SR, MBSET N,
includes referente to a segnent of any one of the nurfber of contiguous

posi tions s&%c8%, P0Bnprchierably G fo, 026619304, 194 Yq 095V, 86%a2 07V 98Vor 9%k at | y

about 50 to _about 200 ..grjmre USU@IFI abo%lt 00 to about 150 in whi CE g
sequence mefFCBET AT, PG Syaiency 8‘3’%8‘@ %‘8@}&89{8%3 BRI QYSHA resiom 8F atdeask
cont i guous gt 50OTG0, 200500, 1600, ¥R nSte uRiEEECid, B PRUNBkbgherbd SSEQ et hods
of alignment of sequences for conparison are well-known'in the art.” Opti nal

al i gnmedht  oNQs k29 hinsktoragtibeding &8 iyl amal isatibasties. taised, ageingt an inymumegenocal

honol ogy al gorit Smith. term . pl..Math., 2:482 81), by
the_homel ogeoapiif e dh aihd i srdeBre RESEAMRNOF wirh é8ebrsfi o gy

48: 443 ( 19703rianty tHePd fS@ Esdtifically Hybsidive hadér strinRhifbritfiz A coaditiéné-iodTa N,
Proc. Nat'l. Acad. Sci. USA 85:2444 (1988), by conputerized inplenentations
of these al K6NNB prglejcasid sqamene of SEATP AO2my NQ:4 and sonyervasivelyn

Genetics So P i : Cl

Ve son. w oL VRRARereGE M A% SRS Biia St BAOHSHERE AnA apout

Curr FntB(Pr ?B%g&i‘énablhyt@eaw ﬂna? Bbm#t@@l%,(%_%‘; lr?lﬁ%, r?9%, at hjgh_eﬂﬁ\gzllé&ﬁléf sequence
suppl enent ng exanpl e of _algorifhmthat is suitable for

det er ni ni ngzq?EFlEye Hetlg‘@gi)'e?l‘@é aTeipR of gt lgﬁ‘(ﬁ aé@&é@ni@’ 2005 300: 1090, oranaree BLAST
and BLAST 2 i { i I ; )

Aci ds Res: !Zlgdgg%%gsé%oz féﬂ%?@a%ﬁ\‘? ?? ?ﬂ?l@g (Sglaﬁ% ix%ﬁ%d[ &t %ﬁfg]zrs thit°

21 5: 403- 41 0 spechBclly hybsidezetundert stringant hybridizdtion qaditionstatheBamSEequenkyses | s

publicly avai.l abl e thr t he National. Cent | ot echnol ,
| nf or mat i on pﬁﬁ(ﬁﬁs&%cf%rﬂ% gﬁP&CﬂPﬂ?@&ﬁﬁ%ﬁé@%ﬁ%ﬁ%ﬁi@ NOs: 6 1 st
identifying high scoring sequence pairs (HpPs) by identifying short words
of length Win the query sequence, which elrther match or satisfy sone
positive-val ued threshold score T when aligned with a word of the sane

|l ength in a database sequence. T is referred to as the nei ghborhood word
score threshold (A tschul et al., supra). These initial neighborhood word

o ~ - S o r - S o M 1 1NN .



extended in both directions along each sequence for as far as the

- cumul ative alignnment score can be increased. Cunul ative scor&sl 8€& 2004

- cal cul at edVQ8VAG41f or nucl eoti de sequences, the paraneters RETUEMHPEScore
for a pair of matching residues; always > 0) and N (penalty score for

macr i 1S A ) NGRS bl R R0 e S BRI Spcp st n B, ™

hits in eatypicdlly dom mmmdﬁablbdﬁlg\j\bmm {iheted uo) Humhany eataimogseyhamsier,aosy,
falls off by the quantity X fromits, i mum achi eveq val ye; the cunul ative
score goesplﬂoh‘iréi’j)l‘&Jl » BEpRyymagyeal; ¢ Wcé?‘ﬁ&? SPgén‘i«g;B mor e

negat i ve- SEQLLOG: 185 TReTalyy Toh : oi th .MKGN?' '
reached.. Tﬁ@%ﬁ%&?’ grggﬁht t%rﬁgpar arfazl? eo?guwg?,??%ﬁg{b et gglren%ﬁie]ﬁ?he 1 Sgen\ela\o
01/ 66741 lis@odateDa4hREAIIBEIZ(MEIAN]L sensitivity and speed of the alignnent.

The BLASTN program (for,. nucl eof i equences) .uses, as .defau wor dl engt h
(W of 11, an expect & ﬁITTE)thoK&@P n oRmficlgicpcid efers 10 2 f both

t 1ds. F i i t |
o i engt RO PP ALHRERIEAL Spchdlfofy (erlinn BRSO el Bmale IBERE © B,
(e o o) vt el sl [
bot h _st_ranB_%lymTﬂé‘“B%@S'Po B?‘i%? Fﬁﬂ“gpéfé %‘e ik efﬁ?"%&g%% heyeven theha) ysi s of
the sifgl agéﬁ%ﬁ@&,‘&%ﬁﬁ&%ﬁ@ﬁ@ﬂkﬂ 65 of RENB BaWbe refdil 'uQedgifrAJhE %}Eé@b‘ﬁt Proc.

. USA 907 5 siml

Nat' 1. Aca Sci . 8/3-5787 (1993)). One neaslre o arity
provi ded binvehBoBLHRH KCHB varfamts canl@nipmse empbheet mermofthe idatiairistof théeP( N) ) ,

whi ch i i i ndi cati bability by. which t gh bet
et SwphEaemRad e T s B a1 BLORTRI Al 4 B g b S Ehere e
a nucleic ﬁﬂuﬁﬁeﬁ&?ﬁ&&%ﬁﬁ Bl ddibihBichs "vﬁ&ﬁéa%ﬂ%ﬂze’i%‘ﬂ VAR ShE prbfins or

smal | est s probability 1n a conparison of the test nucleic acid to the
ref erence protéipidonzinsd is | ess than about 0.2, nore preferably |ess than

about 01, and nost ,preferably.less 5 about..0.00].. An.indication

t hat tgg nucl ei ¢ aci d"%8 Sflﬂﬁeagﬁ{g%H}@@?i@%%i@?ﬂihﬂqu}a{%emi cal
I's that theopaqses Rl hAR RAHS terindl Wnlaid, Hvo PUfd drfiaifl§, fdut §ansmembrane

i mmunol ogi cally cross reactive wth the anti bodi es rai sed agal nst the

pol ypept i delopnusdant H-tetmingkbdomain(figued b). ddiess domaidesen bbetudtutals. Thus, a
poi ypeptide,is..typically 20 .substantially,identical to a second .

ol ybent i datentied BxbR menSyioat fabodt o Bt inabe SfispR f sfipary anatysis
conser vat i Weogrhids tidt iHenfiRShydNOPRAHRE aﬁ@ﬁ}&@%ﬂiﬁ@déﬂﬁﬁlst(m, By Rhyer,acid
sequences are substanti al Ié&ﬁla entical is that the two nolecules or their
conpl edBnt Bivwfieriidinz@ ted. E388); tretwdso amuefra mmben g€ ntemsh based saguenge analysis

descri bed bel ow. Yet, angt her indicgation that, twy nucleic acid sequences are
substanti a|P|f?Er'r“a‘é’rFt“|°‘&3? 81°§° fﬁpda{tﬁgi.%%.bgﬁ%cr%du ‘an be used 25 to anplify
the sequence. The phrEfsC-tehiedideglain’l hichpegl, togadponils by iei6Hine ciio of

refers to the bindi ng, dupl exi rcl)g or _hybridizing of a _nolecule o_nléato a
parti cul ar fFrrepbeiti238 te abpr Ad4 of SFE IR NQ: hgefars the region of B¢ rEeisHl Habns

-when t hat ' j 1 X . : ar or
[ orary DNEXSARER foolf (R 38heth BaflrhTRaRE ol it £ Bmir b Plngiifbrcll
refers2to chhddémainds ahdkmanidofFOCHBoaahies haintdlogsy bnd Hawless than tabout0d6t
subsequence, typically in a conplex mn re of nugleic acid to no

ot her sequ_é’rPE'@E*.‘u)S 5 ﬁ‘PmEélq%tAi%o/ﬁyé%&éj" SeAGRIFId Py i _C_ Fwill be
different in differentp gihBHTRLBRES s hIf ke ABHPAE RoRK e HEfies a pore
specifically~ at higher tenperatures. An extenhsive guide to the

hybri di zat i domaifi, which s £clacactsistis featurechfipotatium i6n CEInRDGYR.§.1/ 66741

PCT/ USQOL/ 06801 Tij ssen, Techni ques jn.Bj gchem st Mol ecul ar. Bi.ol Qgy-
Hybri di zat i OFEUNPRRERIGE Poi Oﬁz{f}ébzs‘?%i'(%}émgefég&;- Mi Exo peredamaing. #5¢i on
and t hggst ralagdobinguc! ei ¢ acid assays" (1993). Generally, stringent
conditions are selected to be about 5-10 C lower than the thermal nelting

point (Tn) for the spérahsmenbranedomany’ refetictbiatydrophobic potein gomaim-thatilies Tm
is the tenperatur under defined Jjonic strength and nucl ei.c
concentrati %ﬁ%nff‘gﬁ,ﬁ??&ﬁ%ﬁgéﬂf‘ W%br[??%l?gé ) rﬁg Oe%ﬁ?‘gfv ??Fetsﬁgn‘il% get

hybri di ze tgptéglasrhiel(BftacSRAyBEE eRfraceliulat 100b5.UThé Bansriémbrahg dbmapgwgnces
are present_in _excess, at_Tm 50% of the probes are occupied at

equi | i bri unkCNE eanppidentifindsingsiandgrd megiods.asdsseribediin é%t@ KeDealittle, J.
concentration is |less than about 1.0 M sodiumion, typically about 0.01 to
1.0 Msodium 10 ion concentration (or othér salts) at pH 7.0 to 8.3 and the
tenperature is at |east about 30 C for short probes (e.g., 10 to 50

nucl eoti des) and at | east about 60 C for |ong probes (e.g., greater than 50
nucl eotides). Stringent conditions nmay al so be achieved with the addition

. o o, o Y - o,




30 maxi mum codon degeneracy pernitted by the genetic code. |n=-gugtT @dées,
the nucl eiwgoafjegfy it ypi cal Iy hybridi ze under noderately stripgemso1/06s01
hybri di zatl on conditions. Exenplary "noderately stringent hybridization
conditions" include a hybridization in a buffer of 40% formam de, 1 M Nad ,
1% SDS at M€ Biahd57:104s132i (198X).380n Stryds ©4pr8u KCINBuhas lfewr twsmbmbtm]ef or med
for 5, 15, ,30,, 60, 120; or nore mnutes. A positive 19 WO 01/ 66741 1 OCT
2004 PCT/ LAPRAEE801 hybri di zation i's at | east tw ce background. Those of
ordinary skill will “edbdijat P adiftedVishndt bEfNAkb Y6 RN AL EH hcRiAd
wash conditions can be utili to provide conditions of simlar

stri ngencyac1dAadludnoeb/ 'Wrtlefespscttto partmnlay pmpieucdield:mqpcncss,rt:gnserfmtmebvwr Kk

region froman, i oulln r. fr, ns eof t peci.fically
bi nds ahd F@?b@tdm ot fofbise Feleie acidt A AdBR G pSReREAl Ié/
include t h?de%ﬁ@ﬂ%mxh@%@iﬂ%eﬂ@érﬂgﬁor QAR Pthe ABETER acﬁP&éés%t eiidde TH 2RBAS h&R!

regi on genes, as well as the nyriad i mmunogl obulin vari abl e regi on genes.

Li ght chai sequenee, ¢¢ essenfidllydidastical s¢qel|en¢capB@GwselﬁﬂmjdﬂgemaWOEﬁlalgﬂnemx e
classified a nma, al.pha, delt.g, .or. epsi. which in turn 10 define
the | mmuno§hh e aaties ot Fgtotatlyenial Sieie 3ids Fiede Al bt vely - An
exenpl ary i t I i S&% aner .
Each ¢ ot 1 2 P PO P FR Acpan
each pHdr leavideghoamirid acjdh trgifiabolihus at may pwﬂomwhefetmmrgfmmaspeo@fmbhy
50-70 kDa). B term nus of each chain _defines a.vari f about
1.00 to | #EOBPMHRF eodam 75 becpligrsd e apy e qopre SasoBs fesotfed PaBaut
recognitio [ S0 abiMl VAL k¢ ai n
(VH) refer a%tgﬁ%g%?hﬁgé@dﬁ%gpﬁggvgbihhal nsl td els Ir-)‘)eag? fi'gnes %é ﬁ%tnfﬁdggﬁglogg i st,
e.g., as iwrisient mmtcgtsﬁbuhmhsrmneaspeqemﬁﬁmnswaw\ely mofiied vadationsd’

f t d st tid |
bepal i olSRD BT R et b deiediod b wB R enRaT8 E nobRtes Aspe T eni on
to 20 psodgescritfedyery: oasxslermenptarﬁﬁbn,véib whez€bthetwis@nbie@8h Thed)d{18nt oi ned

to VHCHL by a di sul de bond. The F{(ab) may be reduced under mnild
condi tions substﬁum are e indpKed feathze b m-asgeuqlmctanrel seqnense véyetoencodemareby

t the F t The .Fab'
Conent | ol ey B o ot will it BaE Bt oA OMER n iR ciE IR IS oy
(Paul ed. vaiicmis- orhﬁﬁ%)y theinthe codn ot metidhiR® Ban be 3gemBAEStoafiBladehhSgshally 25

terns of the di gestion ‘of an’intact antibody, one of skill Wl appreciate

that such fifenfirehmelesule tyestandard teshniguesd dn some caibodmenis dhe wegléogider by

i 50" A o qeuiahs (Rl SR hes tiRorchatfy bESRAN RS Rt BR AR RERERE ™
whol e ant i hdi &l (@, ydacsmatymilies plaat] fitlgzal) axid thislil) uselRPrOARRIthONA

met hodol ogi es (e.g., single chain Fv) or those identified using 30 phage
di splay |i[5P8yMes (see, e.g., MCafferty et al., Nature 348:552- 854

(1990)). For preparat

techni que known in thjéggor %rncan&g&Le&ggﬁdpe?soe]g%f)éﬁhp‘gﬁke%{;@&%kf@d t'es n

Nat ure 256: sﬁaﬁhtﬂﬂé’ni d81etdns doatditionstto anucleicracit) peptide, polipyptitle, 6’r2pxbﬂéi’183) :

Col e et__al. 77-96 in Mpnocl nal Ant i bodi es and Canc Ther apy 1985)) .
Techni ddes %esvertcrtévtatlbalteﬁ,.%‘ﬁsef %lpt%ﬁém@ 93cid or Zgal bprRET B AEPa 1
PCT/ USO1/ 06R39ds idthe SRMES séd;)i P %“%Bﬁseﬂa%@lﬁrﬁ@&xﬁ%& Rafignt@ORRtAe EHerQﬁBHUCG
anti bodi es to pol ypepti des F I's invention.” Also, transgenic mce,

ot her or gamniesults isdlxhsubstitgionof anmnmsacldrwthtaechmehlbmlmxdprmmohmdam zed

ti bodi Al 't tivel . b d to jdentif
o bodi eo Rt sy RriIaREs t_m%ht% OO R agidire ey " Y
sel ected aniidianm the 8/ S8cH cons¥bfativER” é(dlﬁ&d aénantmteliﬁ 8ddf6n B RdRIndt1990) ;

Marks et al., Biotechnology 10: 779-783 (1992)). “chineric antibody"” is an
ant i bodp nmmme@qumm:hmqva(mptsn irderspreiasdromoalegs, elmd aliglesofigbe irventiether eof

(variabl o region) |5 APRIOICOE ShbReEnEoPrR SR fidr et sheonativeea

cl ass, eff eqibafitutioné fir@hnk @RofBH/ Or species, or an entirely different
mol ecul e whj ch confers new properties to the chi rrerl c antibody, e.g., an

enzyme, toxbh, hédsndur(Alydygine (@5t or, drug, etc.; or (b) the variable

regi on, or por t,i . repl aced or exchanged with a

vari abl e rea %lﬂéggfd Gi‘ﬁm?dcoa?ﬁft bred antigen specificity. An
"anti-KChTB" ant| body is an anti body or ampyi body fragnment that 15
specifically binds a pol ypepti de encoded by a KCNB gene, cDNA, or a
subsequence thereof, e.g., the Ctermnal domain. The term "i mrunoassay" is
an assay that uses an antibody to specifically bind an antigen. The
|nnunoassay |s characterlzed by the use of speC|f|c blndlng propertles of a

o o, - =

."D




20 The phrase "specifically (or selectively) binds" to an ant®HoQeT Qi34

. "specificall or selectively) inmunoreactive with," when re¢j J a

- protein or 8>e/ E , refers to a binding reaction that is de?é?mgr?g@?’{/og of
the presence of the protein in a heterogeneous popul ati on of proteins and
ot her bi ol ogi cs. : 'GlEesiige d i munoassay conditions, the
specified anti bo glgag%}lﬁ ’é}la partla?:ﬁl ar protein at least two 25 tines the
background 4nd dArgininegBhpdiysine @)ty bind in a significant anount to other

proteins present_ip the sapple. ecjfi.c bindj to _anti body under such
condi ti ons May r@&&“?’é‘eéﬁ’ éﬁ‘ﬂ‘i“%@’ OP@CM):;@?I&F &ér its specificity for

a particul pr obgl Bk : EQ@R Aphbodi es raised to a KCNB
pol ypepti dgé)f r.omﬁg%ﬂ&%lgﬁée?ggm%%uc Y'gxéﬁf@b dse, or human can be

sel ect ed t o7pbt aSeriwn(S), ThesrinpTy@hdnal anti bodies that are 30
.specifically i noreactjive wth t KCNB protein and not with other
proteins, e e%ﬁ?‘%&@%ﬁm%ﬂ"v ants and alleles of the KCNB protein.
This sel ect} [ o8t racting out antibodies that

cr oss-react{s%at%@&%%%g@rgﬂe}?ﬁéggp% ognﬁot her species. A variety of )

i mrunoassay formats nmivfadsemokeudlat stratires suchrasipobicptidsyiowires edn he described

21 ooT B okt PO R REG B0 S5 S BTN aNgE of e PadRfkaliny
used t%@le' £5d .%gtﬁgﬁﬁﬂénmgg?&éédl&aﬂdogy gpE &E, Wolhaid Chlophid (See,

e.g., rlow &e ne, es, A Labofatory Manual (1988), for a
descri pt i onSchimmet BiopksgsyalfChersistey Bavd I GhelConforsatidratf Riakogil used t o

Feact | on wi Macemslectlgh0sbn e simgibbr ates rias Fgma e SaRaerih e
typically &?ﬁhﬂ?gfﬂ&é Ggt dagy@ﬁchée’k&rf&u 86 1ociM oRIM RS Bhred Bingéisioral ¥
th" refe e dbili

associ at es rs tot ty of a nucleic acid to "selectively
hybri di ze" sira¢tuzes stithén a golypeptide dTlxse vizuctanes arecomphonly knownaas damainsody t o

"sel ectjyel or. specifically) bind?.t rotein s .defjned,ah . .B
“host - ol Do hE ariiiorpalbfiod Pl % Gistiact i oL bR EORARY 4 8
supports thgrd §BlchlRb0 96 390 ati £5364 A OTypidsl RMiRS s dadéas shsectidstorcel | s
may be prokaryotic cells such as E. coli, or eukaryotic cells such as

yeast, i nsed¢sserorpiniibition suoh asrstretehdsan Peshicbtsansl oo-helaces CHOprtiaey strapteret’ mefers
i ke, e.g., cultured cells,, eé{@l ant s, c&}d gel | s i n'iei va. The ‘R?r se

"det ecting &° gppletg threg dReRsIQNay stRciurs of p POPPERY > G r v 32 Phe
presence or sﬁ?&gﬂe@’%f&s {HHE Bire ain?ene@slaﬁﬁﬁﬁﬁy?orﬁﬁadiy_tth@ﬂoﬁ&vaﬁnaﬁase@qhﬁon

"Detecting a cancer” can also refer to obtaining”indirect evidence
regar di 29 t lof indepeddenttedtiaf unite Anéobnpie teinscae elso knewn @b esergh terins. ani mal .

Detecting a cancer can, he acgpnpli shegl' u§i n #lhe nmet hogs f_this.invention
al one, in conbination ‘W F¥CEE HEATFH d-g,ersb@)t APTESEIE @ Feﬁﬁﬂ%ﬁseﬁsmgor mat i on
regardi ng t hgaskatieiafitypRal dftaféerldafsiaf icol, suctlas!uncontbidptbhferaionand

Detection of gCNB Nucleéeic Acids |In nunerous embodi ments of the present
i nvention, rshastadity cnetestaticpentiplaapidigmowtl andapoliGeationsatey andueprtpin

full-1ength KCNB protein r_.any i i varkant I agnment

t hereof, wi Iqﬁaﬁgteﬁgtéﬁr.m% 0%3%%@65?%5&2}% rﬁé%( ufl I?Qéfﬁgr?gg %?g%n%%hber of
appl i capsonscanédi@ellivilybé @i thielfernp bod uahorgbutasuciKCIB mapetisialohowitiragnost i ¢
25 assays, for therapeutic applications, for, K KChlB-specific probes; for

assays for KoNBakphway grawaicdn theblepd siream abindepandsnt qells; suehas lepkenig enlls.

i sol at e KCNB honol ogs & ' 0 ] . :
applications. A Cenera Bgﬁéaigﬁéi%%eﬁ? %dggfé%qﬁlﬁrsrer1%;8%8%%183“185‘%3
of the preseastfiuidventotaink 1O by Motd) K ONBomidgc asin lveding ontedrheeJOCHNB

nmut agenesi s, and ot her manj puyl ati o%s of nugl eicﬁ acid sgﬂgeaces hat can be
per for med usPrREFIRSeUCh Samples ARchurss bihare Rat imied)to fisuedsntgie M“é\é’i’i‘é{l » J1Ce,
Basic tegts di 05J N0k gfeggtr idddt Rinsed ' iNCl ude
Sanbr oo%)oet' ﬁdifa{sl\g% ﬂ(;égtb‘fd;?r, om%lg)m% ﬁ%gg raﬁvg??? I\b/}adr?&’a*yn?pzﬂ rz}xgtigigéde‘i’gg%r?

Kri egl er, Gcbrain] hears fsplee? Xestis\\v0y/ hgmas, KidegTarDembiemicliisnuds) a0 logicad

Expression: A _Lgboratory.Mnual (.1990).; -and rregnt Protocqls i | ecul ar
51 61 o0y ( AustHEHISTTE, psY iRl sestigns oF isglm R P Rren serionsdpban By Mt thed
in either KiphaPasgs A(tlﬁe_iog%al bassleRdtyptcall) RbtainddeBéin ATcdk 8§ biiH B RGiHE 'suvie ds
from agarose or acrylam de gel ‘el ectrophoresis, fromb5 sequenced nucleic
acids, or from published DNA sequences. For proteins, sizes are given in
kil odal tons (kDa) or am no acid residue nuppers. Proteins sizes are
estimated from gel el ectrophoresis, fron1sgguenced proteins, fromderived
am no acid sequences, or from published protein sequences. O igonucleotides
that are not conmercially avail able can be chemcally




10 synt hesi zed according to the solid phase phosphoram dite s qiggJt 2004 met hod
first descyl Beaucage & Caruthers, Tetrahedron Letts. pdgndst? 62
(1981), usWr?g(ﬁgkrﬁpéutonat ed synt hesi zer, as described in Vanpge%vant@lr;ébgt
al., Nucleic Acids Res. 12:6159-6168 (1984). Purification of

ol i gonucl echb&des ptdtova, Birlld) @sh Nepliles, aad pydfertbiiea geimmblanth epruymeuse, cowpy
ani on-exchange HPLC as described in Pearson & Reamer, J. Chrom 255:137-149
15 (1983). digewBEwBIE: 6T BbbItHdINeY drclgrahlca pritats sichas pchBNpPasaeaIeT ot i des
can be Verilfa{n?% after cloning using, e.g., the chain term nation nethod for
sequenci ng ‘doubl'e stranded tenpl ates of Wallace et al., Gene 1b: 21-26
(1981). 20 B. I|sol ati By “de@rbefgcthe fighctichid dfset estmebat Saayiapdeseffert ofiaer ous
enbodi nrents of the present invention, KCNB nuclei,c,acids will be isol ated
and cl orfed mmmﬂégﬁnmﬁ%ﬁﬁﬁ OhESTRAGSS 2 rRTametsHbatiisindizsctiy er disestly vadgr they o

i solate K I i ¥ye]s i ki '

gener at i on BRadid YR RENHIR S @liaBe ), BiaRhll BASHER &l Aki@fcltls, such
sequences dfmictieth] Bffeces KENRle, bot 26 notdithited tokChithges e icexing asntbrand potehtia,
determ nati on of KCNB sequences . in varjous species, for dig r]os,ti C eqér oses
in a pati enturrent gmplipiegliage gﬁ’%ﬂgatapgﬁ SeRsif¥gs as Brellrag othgx gi OBcplpt] or

forensic apgl} { . } i i
prot o ne. andopaf shafEes bR bptcifod UK BCbLarh AR B R A
and gen@i cidaNfuxd daariacluesaryyiod @hdtyphasses tiratgtothewhhimegly @fepotassium oo trabidiim,

using anplification techni ques w,th oliggnucl eot | de]ng i mers.. For ex | e,

KCNB s equengedanglegsithereebsuch as sdicisdiapesy Whmqun& eancbegpeasuy mc
of i ch coRipHeEE Bow S hdeRdlbath s B B! i SRLTHY, 08 vollfes ealARRS

conpri si ng, dgesgor byii@asuPinyGhangesam gardmetetrs Suchred spectooscOpianhardCeristiok (e.g.,

suitabl e biglogical material fromwhjch 2 01/66741. 1 2004

PCT/ US01/ 06 8teresgence.absembpnces miraRiyEmdsy). g)éd‘i"égl%’é’deignéhmfg-rs uch tissues
as breagt a : I : nph, brain, liver, heart, spleen,

- testis, f%va?@?h%‘h%&%réﬂ%&%%ﬁﬁxﬁ, or other tissues. Anplification

t echni ques usi ng pri neishibitors dl“activators;s endd t'moduiatorsy 0o BRINB geeb at prdf€ing

sequences from DNA or RNA §see, e%m@g ef fenfach & D\/Sklgl.er, fCR1 Primer:

A Labor at or JraVissd snterchangsphly tprefspfodnhibiiorys agivaiingorymodylaungmojechles; { per

the full leg : s BRNE n

@eyén'fiﬁésmggﬁv% udth 9B Aoyt e A IG VG kb ?15&QMi e

nucl eotides (using, e’ g., prinmers sho 3 and 4),
then used t mcintatiag moleartes klsamefeirbd tor heréinrasfconiponads; inclkiey®lypeaptidss, 10

Nucl ej i ds.. di ng KCN\B pol tid | so.be isolated f .

e cocel Spuba et S, RENEBERSLIE SABGBLASRTw 381 bt Speanic

monocl onal  apdiedypdli BhitiaRs &8 cbﬁipé&ﬁ’ds&ﬁit[‘élgl, ldelayearpatigllpbr DRy U%&Qd(CNEr
or.

derivatives or fragments there Pol ynor phic variants,” all el es, an

i nt er speci esctivity, despnsitizaKGNB, or dowauesate KiIGNB exprassioh onbtabidity, Kchmatgesne
can be isolated usin CNB nucl ei [ r gbes. .and gonucl eof i y -
screeni ng | i3t %W%%m%ﬁ g eﬁ'f?ﬂf&éﬁqﬂﬁfg\;ﬁ%%%ﬁ%ﬁz% PB?JSD?&a{e KeRe

Al ter nat i velagtiviey R Bifcre£8 KANB Rkpiessi6raor ﬁﬂaius,eqksk?scfo@n_ﬂﬁmﬂpmmmhm
variants, alleles, and interspecies hono]ogs, b eteclrngﬁexpressed

horol 0gd5i mAsswibsdibelow gndincludes s 8. s expiessing PR i e5 colhmenmbgeanasst

a KCNB poly I Al o785 3 dﬂﬁ%ﬁ : | i o0 the
KCNB honol O%%B%@t&?@‘{%ﬁg@@@g%ﬁ@ﬁﬁﬁ nomo? 0gs cgtrrllél}\;azal’f%%%??ﬁeed usi ng
anybof a Rum' opﬁyswlbgichlmpeDNA lr_tig@dﬂﬂﬁxquelﬁ Maﬁumhd 'wltﬁuhgkidmpeﬁfeﬁtszinbgldga LN
probe wth a genomc or cDi i brary usmg{‘rm r at stringent -condi tions,
or under Ioﬁ%@&ﬁb@&?@mﬁhﬁmfﬂm%@ E#DM?M%?W HEmPrAng, o
selective f : L fr e D : t s terai nal
dorai 1. " Al sl buaRRl e PR BB R At Betbrifnitdr SRR

|'i brary 30si nglldagents) pdlseledrubidatm fluk assays and fiwerescéreaassaps nsipgvettegell
possi bl e codons .encodi ng a gi ven am no acid sequence, in particul ar based

on a hi ghl y_%?BﬁB%‘?F}W- am no acid stretch. Such prinmers are well known to
those of skill, and nug&hﬂg%%sgsirsgda& ksﬁlngetsﬂm?&g?%@i&s tha® Brel tRéitd e RRRCT |

for degenerate primer deslgn. e a cDNA T1 y, one shoul d choose
a source t hapoténsiat actfvator, kaionRximodalajor, are ebinpareddb sopiolf samplastveaithnudithe  or

breast or | ulrrllgib?t%aca% 'vgtg}, lo? mogﬁﬁtoﬁol\l’g‘xﬁine the effect of the candidate compound.
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then made into cDNA using reverse transcriptase, |ligated inio] g@tremgrbi nant
- vector, a i,{gm ected into a reconbi nant host for propagapePRisoSEREEN NY
~and cl oni %b th)(i)ds. for 24 WD 01/66741 PCT/ USO1/ 06801 ma ?ng ang
screening cDNA libraries are well known (see,.e.g,, Gubler & Hoffnman, Cee:e
25: 263- 269Con19E Fampha(imiccaked with dhe conpyund) ardussigaed etelative KENB agtivifyor a
genomc |ibrary i,s extracted fromthe tissue or cells, and either

Techan cal T4ue AEIEG Ehitioy Ahe QSN PoRSEY e s achieyPaphen Foriivi W8ieabout
12:20 5 iy 6 EACURIARisABu 9, SARRST S6hisodi Bh£0Y, CABNILIGR on
rom undesired srzes and are constructe N bacteri opnage a a vectors.

These vectRCNBwpdlypbgstiie isachipadkeigacthe activity valudetativeitoaind cand és sbiout
anal yzed b}Z/ oI aque hé‘t?ri di zation as described in 0Benton & Davi s OSci, ence
106: 166. 1851 Phoontionalis pbm 1A0%, Pt ouallyRonE 205 00%corabout 04Nk Higher.
described in G unstei lec; C ¢ ”» I s, ' - 3965
(1975). 10 An alter ngjtﬂf\?éém?reﬁ%%é&gf P@%F%dt rﬁ%ﬁﬁ?ﬂﬁggﬁﬂwe. C rg{e?&?%%gerﬁ?s
horol ogs cthabisrsabsthintallysor esdentiylhy fre¢ fronotimpomentsewhich @opnaliescoaipdny it as

anplification qof .an RNA or \ tenpl ate (see, U. S Patent Nos. 4,683, 195
and 4, 683, J@B‘?d IpHRNAN YR Hois1 g{}lnAW @ﬁ%‘?&?nw A depisaldy defprmingd SHE (1 nnis et
al ., eds, k 3 s arﬁ{?ﬁi i ‘ . .and

| i gase chalé%?ﬁqe%l(l:f il}ég{l:’l]lg gsﬂﬁggﬁé%gﬂf% g’gﬁ{agﬁgnp I fé}l'l %lggtfc'g}h%?%sgaﬁgﬁ
sequenies pérficaidcetigeid ciitoneatdgraphy. oo pri¥shy thiat i3rthe pdomin@bsseeiuwpresent in
libraries or cDNA libraries. Degeperate ol,%ﬁonucl, eoti des can be designed to

anpl i fy KCNBreRaFIoads supsiantallynpuislied dngesticilay arisglated KCAP nucdels peidiipn
RS : ; . t . | .
Conction opebarb BolFthal el MORRALEIEH il el CNP elE ikd oS BAY BESERS oS "

exanpl e, t thanlKO@GNBnUHedenn mirifiesl® qienotes that hanicleimdeid or prd€ein gprestise s t o be
expressed, to e nucl ei,.c acjds t.o use gs. probes for detecting the

presence ofSR -%?R%?ﬁ“ AR cﬁr?P}}?ﬁ‘%é‘i %ﬁo&%@f@%’nﬁl%@smchgﬁﬁ agid; g
sequengs ngor gfotéiﬁris SBAE 85URES SptiokEIReH 1eﬁpbs%:§ﬂe bdiopBoREH 484k bo%, can

be purified Trom agarose gel's and cloried into an appropfi ate "vector.
Synt heti ¢ phregonucl eoti des can be used to construct reconbi nant KCNB 25

L or ot o g a s o Ruchin AT fEE B ReSrPhpiIt st prubomalEatiss 568 120 by
in length, Bg}%%ﬁ{b}édf%éiﬂ{c?s %Fe-%?ﬁ%ﬁbl@%ﬁ‘aﬂ ﬁﬂg.smtt&gmic[o% dsfis gene.
]p rag a an I . tep

These DNA nments are then neal ed, ligate cl one rnatively,
anpl i fi cat nooletcearids apntasningikndven nseldotide dnaprgsor swodifiedieackbone wesjuuies yr a

speci fie subsequence, of the KCNB nucleic acid. The specific 30 subseqguence
'S thetl | | GEREEFS: WS e SRS Tl e ey g ind by BAterally oo BoB At la. KNG
pol ypept i ddavésitniRi bitlding prbpéiaes Asthe réfeicatonatlaicaci ah®whidhedrehtetabolized
transformati on into prokar Kotl c or eukaryotic cells for replication and/or

S
expr essi onin Feanaer simdaniodherafergaes mraleatidestExysimmdes of syeh raalogs imclpget or s,

e.g., plasgq. . t \ cel ]| s n r anst I QR
metnods. ar St Rt pfsptBE0 ftees PR o meBMA sRPFRRREEH Febnose
of skill amsethylephdesitmbiesd-Oemethy! Hiborfietestides, Pepfide-adléic aeids NIAB?.S!JDV a.
Pot assi um channel activity of a polypeptide encoded by a KCNB nucleic acid
can be2assessed usi ngUBlesrptherysedndisatedya patiswiar verleinasid ssanencedlson the
art, e.g., ixfﬁgiieﬂl én@&ﬂt&gﬁs doREAathily AR &”viihrfah&etygr%gfcte@rd néPateodddol 9
changes i n"paraneters Such as spectroscopi c characterrstits .g.,
f | uor escencebstabSaish amt eomplefentaty sequemmtexds, wély al the gequence €xplipitly Hdiqaesd,
chr omat ogr hi,?,, ﬁr olubility propert.ies. ten,, the KCNB activity is,
assessed byPGS{H98 brfegngg E‘P%’ﬁ‘ %"g’g‘é’?f@%{n@% Fac Y?ﬁbba&e%mﬂwq%& or
that encodasibhthd{ifpbiiribs S slififl saledted LA coliBfis &'sHELERIRPLARLal
e ce e d co red t cells.

properties fo 10 t can then assessed conpa o control
For ex3fipl dasaandzdizlexpinesise msidnes (Batzeroat adbe NadeicrAnid Res.t19c5081t(1921 )l asmi d,
such as a een fluor L] r of £l i asm d, that al

dent 1 catPORGrer e ciah B 2p-2efR 260 DioBR: Kottt et eyl Gellpreben

t hen be negsgr.ed (i ) t PARR ST to
transfectants th6(1%@@?gﬁ?gk{@gﬁi@%&%ﬁdﬁﬁt&ﬁiﬁtﬁg exp?belg%n vectalgr acki ng

t he 15 KCNEnRMsroliganirledtide; andrmolynusieogidasni d. The activity of the
expressed KCNB protein,can be assayed using a variety of assays to neasure,
changes in ion fluxes including patch clanp techniques, neasurenent of

whol e cell currents, radiolabeled rubidiuygflux assays, and fluorescence
assays using voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al.,
J. Menbrane Biol. 88N7-75 (1988); Daniel et al., J. Pharmacol. Meth.
25:185-193 20 (1991); Hoevinsky et al., J. Menbrane Biol. 137:59-70
(1994)). Optionally, nucleic acids will be used that encode chineric
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| evel can be detected by detecting any KCNB DNA or RNA, incli#di pgr @gmom ¢
DNA, nRNA wa/eetdiA. Detection can involve quantification ofpcdyagsohgysh of
pol ynucl eotide (e.g., genom c DNA, cDNA, or nRNA), or, alternatively, can
be a qualitative assessnment 26 1 OCT 200 WO 01/ 66741 PCT/ USOL/ 06801 of
the level, or of theTheeéesenceolypeptideghtpeptidé” Kid\Fhrotein’bae isediinterchangeably
conparison wi.th a control Ie_velé. Any g a, nunb%ﬁ%of net hods tQ detect any
of the abd\ESIBAATHE Rshpolymer geammoissed Tesidugs. Bicierme eRRlydo epirefdd f or
exanpl e, gNindisaa Wit oRETHY bt @hing ke i |

enbodi nent's, thg abi |1 t?/ to %leit.eg%t nanclid?\%%ggged %‘521??@8? |cglgrgglg%t?§c&a
presence, domrespersling naturailytbcasrrmgremikeacidpas waliaeto nathitadly decerringtamin®ni t or

t he nunber or l.ocalization of ¢cancer cells in patient, as detected in
Vivo on 1 ppEtie ARl aprauas poarrRe R Ea AR 7o by fechni ques
known in the art, e.gw; &%% FUINE: [ o] M RTeIn CR
anplification of rrRN%helt%%f udi ng a?él té%%%??t“%@@fﬁ@@%%%%@?”%ﬁﬁg

| evel s wi tdeidspat wellras aRiRb peidaealopeand amino, acidmimstic thanfactige nsemdd@ANT" "
anplification), dot blotting, in situ hypridization, RNase protection,

pr obi ng U@“%Emgﬁpﬁnﬁ?lﬁ%%}mﬂﬁj@ﬁ’@ qcilcge. Jtpragy OCEHFOE i aFIRe 2c1A$ ¥ thesssi t v
ol i gonucl egichdg) B aleysinstit €6 6 Srfte andihd 8GHE BEF ae 1 0, fpdentify
honol o%s and polgynorp%cﬁpg 1var‘§%§%§£gfa %d‘%lg orggg&n%h?ggrlh?g@?giég?& CNB
MRNA. 10n 1y drony proléee, wheareoxyghiBarmate] andk@¢phpspheoskrimeanAdiiseasié andogs refaancer

t hey can be used w.th,GeneChi pT"" .as.a diagnostic tool in detecting.the
di sease i ncoénllﬂué‘fiﬁgfaégﬁwsg‘ﬁﬁf"‘g‘,e bggg,chgp&f 28 @ Teturaily OCGWIRRE RWEWIO Hyym

Retroviru 4 A : | ) : - 6) ;
Vat son et a1 ey B oqtbon I8 ol By Bloabh e B0y K, i Bt dup, i

Bi ot echnol an R4ra§y, '-g. ABOn¢steiaé)norléucige methinning sulfoRidey metlitosine fefl3d- 448 20
(1998); Hacia et al.,, Nucleic Acid . 26:3865-3866 (1998). .l n _ one,
embodi ment SUlEPTE. %B?I_l ?‘P?j(’%ﬁ ‘?dﬁé_%‘?‘gﬁﬁﬁc%ﬂ%%é&ﬁ@ﬂ&& %%mﬂl,ﬁeﬁpeﬁ}qe t he
nunber; sof  $fokBotkRNBiRt refhif teRaine YaSic@¥BIHAL SithuctiiRNE adlahrally BEcfrifs ¥Gfho

aut osomal gene, an animal has two copies of each gene. The copy hunber can
be i ncreas&dd. Ahovipo erid mimefinseefarsbichemical compoeurdis phatdave astruenrg. thatiis

namber of . STt SR e Grodte: SFertial gl S aieeri G AR o i ar
and i ncl udganhéitsghilad ﬂ@nﬁﬁﬂ%@k&ﬁﬁh@@nﬁﬁ@a@l@' ification based assays. Any
of a nunber of hybridization based assays can be used to detect the KCNB

gene or the copy nunifgninoracidsanayehe refatedtoticndin hiy cithersthaipicemnmdy knavwn

met hod,q s t her | ot J,n a Sout hern bl ot enonj c IS jcally
frag mcéiz rﬂ ed&%%eglggﬁaﬁ)’g@:@b0%?%&?&3558&%‘@’@9 V“‘?’P’g‘ﬁg‘?"g'b%@gﬁypédfi@ rane,

and subseqBRitheiiday Nonthing Reurt CotnrtiishiBn s PReldotiged) 1iRBRise Ry 66 Ryfered Ry
determ nation, conparison of the intensity of the hybridization signal from

the probe W§H copEnenly geeentahsingledpttas cades. gnal $om a control probe for a

579 O Ocr 2004 v ofF v Operr e PsRBOREP it 4 pBoBalibh teQlank'hy POTE ©f
etc.) provsmetostopis phowtkernical, binchemidal, imnk@yBhaniey], or ohenicalsaednse For bl ot

met hodg) ogy is well wn jn the art and is described, e.g:, in Ausubel et
al ., 28 Sa R ‘b‘f’f“ﬁﬁ? elsiaglude %R Dapreseom 0y 5% clpeting-dease GRERHHERDIRES he

b ; . . . : et an. y
{1 Uor escongi i arpnOfRisel ty & BLEAKE bt afBbrldhufl, b pobhs Sarbtcli vl
are wel | kemvbe hedgdstedtabler eg., by fcorpdvetitg a Eadiglabel infoxhe péRtide cBmsed wl |y, in

situ hybridizati onprises.the follaq maj, or steps: (1) fixation of
ti ssue or g?tS‘I’ &&ﬁgﬁ&egg?i? _‘i?tlle‘! r?%tlﬂg“ﬁmgi’éﬂg}&( 2) prehybridization
treatnent of the bi ol&gmsaka%h&%@g;&@% gpsrligaﬁh@e%ﬁae%'dﬂe'thétgs ?(%]urfd?_rget

DNA, and to reduce nonspecific binding; (3) bridization o e mxture

of nudl®i ceithargovalentng eilinkerorma ¢hentital bond) ergicnabvalently; throeghoionid, ssue;

(4) post-h b di i 0 shes to renove nuclei¢c.acid, f nts not .hound in
the hybri vt kiRl ef ot o RO hablS 1§ p el iy hATRE Piesertpipr e
fragment s. probe npayobegetested by debiGly MRPrésendd Othe HHRI bywidrlthy plodkel ed,

e.g., wWth radioisotopes or fluorescent reporters. Preferred probes are

sufficiently |ong, e.4fusehsraing “aeleic asigl probeor oligommoleatide’tistdefined asm about
1000 or no i , 0, i fical i chi ith the target
nucl oi o acy SayHHEAEiarRBR ofdding kCa BPES Wb eft dolo Y b oAt Rekpfoe
"conmparative probe" nethods, such as .conpgrative genom c hybridization
(CEH), are used to detect gene anplification. In conparative genomc
hybri di zati on methods, a "test" collection of nucleic acids is |abeled 20
with a first Label, while a second collection (e.g., froma healthy cell or
tissue) is |labeled with a second |abel. The ratio of hybridization of the
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are described, e.g., in Al bertson (1984) EMBO J. 3: 1227-12F&:1 finkeh

1 (1988) Prog d741 Acad. Sci. USA 85: 9138-9142; EPO Pub. ;

“Met hods in Iﬁ)%%:aflar Bi ol ogy) Vol. 33: In Situ Hybridizati '(;%Cgﬁ%[%géo %
Choo, ed., Humana Press, Totowa, NJ ( 1994), etc. 30 in another enbodi nent,

anpl i fi cat tieoudiaseorBe/spey of dhedcal Bokdy| asiallikONBu el BopReAtady bise Measure
the copy nunber of KCNB genes. In such assays, the KCNB nhucl eot’l de

sequences PHESEnusualy ghrepglhphpdrogen/bongsfonmeations| As ussdrhezginaprobé maytineinde

; _ _ FVes Ha st il :
oot 111 cat el (e G Br B BEo e e idsheaiiadihe, IMSSS ) We i o
the ori gi nadditienythe badseipa bt nipbefbined9 DAz bihek thdnTa pHffhodiester

PCT/ USQL/ 06801 appropriate controls provides a neasure of the level of KCNB
pol ynua eoP?Rfb splorges it dpe ot ingerfasaeitiohytyidizationa Thus fanenaniple probes may

wel I known - skl L N . Detal | e [.0 ols f

quantitati Q%BE@P%?!@?%? g‘é?‘%ﬂg}d‘?ﬂl&?}gs e’ @c?ﬂﬁhfu?%tltl%{sg ggﬁc.’m%(ig)éa?ptﬁ%éoﬁ%f%{}%ﬁ S,
A Gui de t othdatphosphaaisteddipkbgat iTowill bdardiestved by 666 of Skilk in the ¥rt)that D6bed
nucl eic acid sequence for KCNB (see, e. %1 , SEQID NO:2 or SEQID NOD5) is

suf fi ci ent May pd rect speuepressierking complsin camenlymentadtt with thegrebe sequepds f y

an ortio I Ma ased assay..i s ,used
£ quant 1 £ CeiRiEuftiife picfheBaFo BRI Ao And A" TRESERREE Bhinialy

ol i gonl| edireetty habeled at hath isstopes, bisromcphorel,Uamisitreey, chbveozass, 8r hidiebgychi ng
agent. The_probe hybridizes to a PCR 10 product, but cannot itself be

ext ended difeled Saw% PoRRth oty knwhigh astreptavidgnepmplpe mayHatePgrdp Bychseaying

o0, ampl (O BEBRERRr BHGIE D dhdlofe AP AREG kibbinks it bR LOLIET S0

separ at es stlect¥eqfidnce oe sutsatuaee, and t he 3' quenchi ng agent, thereby
resulting in an i ncreﬁie(ra influorescence as a function of anplification
(see, for exanple, |ikt%t§

] Y EeCRbnanE qwhen ussd pathaeferendeneg., tea g@lll, or
o nofS N neRSlciE Wi b St A iR (aIF ARl ) BB RHEE nalce

Genoni cs 4be&biodifieddnothe intedduation 648 B&rofsgoas eaclaitl acidlérprotediisk tBar ri nger
et al. (1999% Gene .89: ,117), tr scrigtjon anplification éKwoh et al.
(1989) Pr o@lteratipp of anative mpsleic aei qrproteiy oy that e cell isdeaivied dromva selljsnce
replicatio [ d 298t Iy ; 4),
dot PCR, a;hdddﬁqgi:?hlgdg%t%%mg&? et c}% %‘E ceéxi\%érxggésglg g%nﬁsﬁﬁgraﬁlgéﬁfg&ds&%}
Eukar yot es theonashtednonrecqgrhbinenty forex pf the selbnr efpressaatine gergs tieat are dthedvdie

aci d, ch as a cDNA encodi ng a KCNB pol ypepti de, a KCNB sequence is
t ypi ca?‘?ly §E’6‘H’Eﬁi§0"xﬂ’f‘ﬁsﬁegﬁn S STHRES? r\f@&?%/fge{)sﬁgﬁt #bnt ai ns a strong
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and if for a nucleic acid encodi n_g a protein, a ribosone binding site
transl at i omseid indicateathap the idgieicibtid chmptisesitwio qymuore sebsequeneesihiat aremotn i n

the art an [ scribed...e.g., in.Sarri.bropk al ., and _Ausupel et . al.
Bact or a oisiEE Sime Ryicrisfip to shen@hr8 vRRte Fa Reai MR e i
avai |l abl e itfpicfllyBrecombinafily prddacéd, i I o
Gene 22: 225@21%5 }?rfg%B); I\/bjslgléch. et .hafé?whgtoﬁygrggé%ﬁgsﬁé I(E%Igié%fé%%tg s for
such e%dr e $FRBEECGIPIREA:a neve funchinnalaiugleig/acits 2 8. abpromatendion ohe sowrrpandai on
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2004 eukar pottein @npirisss s oot Osubséquicd R AYé At fou®Tindhe s@fle relationship to
adeno- associ caﬁ ed vector, or a retroviral vector. For therapeutic
°11 ¢

appl i cati off® natee de-6.» adpsien rateinht r oduced into a cell, in vitro, in
viva) or ex viva, usiRG s €, i udi n t, 5
not linmted to, inf ec‘?i Bﬁd?%/(\?ttg l\éllldlf’a ve::%{oq?%? °?§1B§§%’%§ﬂi§°a°§‘g‘§5 ?F@Pﬁ‘gd(fg?ﬁat

bi ol i sB0c piawett wwanscrptial ef ahuadeic ptide Apamed gerein, adnenork BRI AnEdHs@ey i ON.
Such therapeu lcal,é%( useful nucleic acids incJude, but are not Iimted to,
codi ng seqd¥ficsaqidFequgnses neaig sfartle of fansesintien ek s in e caswofB
fragnent, h&rasdBH ' 0 ' ' R and
KONB 11 boz g ooeeres O RlertE AT Bment, 2 Prlibie 808 B SR REI 02"
pronot er, Idistali enhauees oorepresspt ¢lementsywhish narcbelocated ias nwich las bevepal thaisahér ed
to a cell t i.s ktself directly therapeutigcally effective, e.qg,, certain,
anti sense @E%P%’ﬁszé?@ F%%&ﬁse.f‘ﬁséﬂaﬁ emﬁéﬁu‘f"op&‘i’m‘é‘@’i 1saprPEotsTdhatof
a heterol ogous nucleic acid depends on thg particular application, The
pronoter is optionally positioned about the sane distance fromthe

het er ol ogous transcription start site as it is fromthe transcription 15
start site in its natural setting. As is known in the art, however, sone
variation in this distance can be acconpdated w thout |oss of pronoter
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1 OCT 2004 expression in eukaryotic or prokaryotic cells nmay-bBegpsefn,
St andar d begd e/éead1 expressi on vectors. include plasmds suct‘ymg@ﬁ%@@
based plasm ds, pSKF, pET23D, and fusion expression systens such as GST and
LacZ. Epitope tags can al so be added to reconbi nant proteins to provide
conveni ent -iseetineandef moshémtitonmental gnd devehypenentl-coaditiodsi An(“GEcitide’NO: 16)
tag, maltose binding proteipn, VSV.Gta ant i - DYK SEQ I D NO: 17) tag,
or any suctPrPEgteras ?C]Q]rcﬁ’émﬁﬁﬁ’@ 15 aGhve RgGer enyironfaenta lopmepi3ireeyiation | |
D ohe art The®RhR SopRab Nl s o'tk Mltbioh AAMIALObY v EeR HTRLRI( A0
eukaryotic viruses are fypically used in eukaryolic expression vectors,
e.g., SV40 expression coptrpl dequence\suchsas ipromotery or, arzayc fmnsaipiondhdtorbinkdingm
otic,vectors incl VEG

Epst ei n-.Barr., vi . Oh | k
000 A SebLA e cont R 6 id iRV Ha eI e oRbroion TR SHate

nGéct or
al | owi ng ex@t@eskaRcBptid Of Bk BacldRIRId ddifespbd s &P@ qt @}éﬁ romot er,
SV40 catty prom)ter? \1/40 Iatercprom)ter, Sl?r%t aI%ot Fon%({n?%g ongfp'er; mari ne
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ronoter, or 15 other pronoters shaown effective.for ressi,on in
gukar yotic r(?@?‘f‘?‘.na%t@rﬁpt?ﬂpgﬁe&c@ﬁﬁiw e 5EIfS q‘iﬁb‘gclﬁ'ﬁ‘fﬂ‘é‘ﬁégtaﬁ%tsélﬁmﬁi}ﬁ fatgene
anmpl i fi cat i pdhmifteReAsticEONY farflculat MICKRi6 el hkh%&%ellhﬂgfe%%sﬁoﬁvector can

phosphotransferase, and di hydrofol ate reductase. AlternatiVely, high yield
expr essifon kypartoka plasmid; wiriug, axquugleiccacidrragmentat T ypicadlyethalexpression abtter such

as using a bagcul ovirus. vector, in insect cells. wih a 20 sequence encodi ng
a KCNB pol yPé& eﬁ%“ﬂﬂﬁ’é’r*‘"ﬁ‘t@’bﬁ?@??‘? q;:leraltbhpéh%qc{m&ﬁrpwo onot er or ot her
strong bacul ovirus preRRi&s - “iddificAl SRBacent Addntity, @ it #hRicoRtekY of tWd 41dGErd N

expression vectors also include a replicon that functions in E coli, a
gene encodi méfleinatids or pelypeptidstseqaences refer toi twosesiraateisoquentcedhariubséquenbest

har b ' | id d .uni trict ites in . 25 .
nonessent + albak 5 The Sicfe R Ve s ecinfa BUReiiEes o SoBrhell Fefitub e miflaotiges that
sequencess. dik@hadnid Glél,abodiM 0% iddntity, pesTeRbBITE Y. I50%, £3%SE0V%] $199.092%, 93%,

critical, ango of the mani resi stance genes _known in the art are suitable.
The prokar y8t1ee92%geec 85%0aP 8700 PP Yoo PRl Bhier ddeni iy overauspecified reginn (e.go SEQ ID

nocessary. " NSkl gh S8 i dobibapta A aiEhin o} PRI drtestidebe bt o1
nmamal i an, y&@piriseh v@*iﬂ&@ﬁforﬁ%ihndtédl?gidd)_@é nR4NITed Bsih@ b B ATRRE BLIAST 2f0 2

KCNB protein, which are then purified using standard techni ques (see, e.g.,
Col | ey ec aPequence @mparisop elgerithmswith fefeglt paremqtarg gigycribedibglow, @r by snival

Purifi | Oy 0.0 0 i n_Engzyno vol. 182 .31 . 004..

(Deut schtsr - gt AT 048Rt bt XS BH Soalficss 0 paid Io B SrBREAGAY ¢ ce i s
are perf or miitnticalOr Thizglefifitionaldaeters 0RO cOMPHEMEIESE a Rsieluddve! Then, J
Bact. 132:349-351 31la. WD 01/66741_ 1 OCT 2004 PCT/USQOL/ 06801 (1977);

d ar k- cur t i Sefindtienalsp ducludgsisaguencesthet-haygdelstions and/ovaddifions ggwell agthose s,
1983). . An : o] (o b el

nucl eot i de ?gﬁ&gﬁéﬁ??@lﬁbgﬁﬂoﬁg‘d%ﬁp?ﬁggﬁbég é%fgﬁg‘?'ﬁiggg&?%{:%nd%g{}%% fSrse of
reagent s sughpsandidhSliker Preferallg thgedontity exists onersa regidncthatnis phleagttbbat 25

transfection, .pol ybrene, . pr.qtopl.ast  fusion, electroporati.on, )

ool oo i s el BAETR 154t 1 T pes el O adpEiop fhatinFQ 60, 70,

accel erati 0'80(§d)%rQWWQoidsoérxﬁiE}’eoﬁﬁestiﬁqﬂrgtﬂer wel | known net hods for
DNA t I

i ntroduci ng cl oned genom ¢ , CDNA, syn c DNA or other foreign
genetic material intoFarkegtencetdmpaisen, tgpigally Saerkaqnetcestictsads a referpnce) . | t

is only necessar hat .t he particul ar geneti,c .10 engi heerin rocedure used
b onpabl o SN ke Ehish g AR Gt AR SO T e T U es (EPATGE ool |
capabl e of QlgRFESEh, 184 add FeREerd8 BeuehtdsQie étere@ oS TINPUtUCHIREqlehce

introduced into the cells, the transfected cells are cultured under
condi ti 3hs Favdinateg askdesignnates ifrtecessarykanbsequenqscaigorithm miogram parametarsy eveed

fromthe cul - US| sf.andard techniques,identifiged bel ow Methods .of 15
cul turing prd gég&i%f'iIgg%}“fté)ﬁ%%?%cﬁaf%néc}gglcgn By &sqdsor aﬁ%%ve%atgptgrﬁ%ﬁ ,
e.g., .in Adssipeited! Tihe sequedsongiarieén alporithadtheh RakuREdIRY cl@éﬁtts_\ég_ﬁ?e&fe_
Animal Cells, 3d. Ed., (1993), A WIey-Liss Publication. I{)/. Purification
of KCNB Pol yisabitiesifos thetest seqnenses rriatinedp the refeenei seguance basedbh theprogens
pol ypepti de;a&g&tgg'puri fied for use in functional assays, binding assays, ,
di agnosti c assays, and other applications. Naturally occurring KCNB '
pol ypeptides are purified, e.g., frommamglian tissue such as bl ood,

| ynphatic tissue, or any other source of a KCNB honol og. Recombi nant KCNB
pol ypeptides are purified tomany suitable bacterial or eukaryotic 25
expression system e.g., CHO cells or insect cells. KCNB proteins may be
purified to substantial purity by standard techni ques, including, but not
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30 4,673,641; Ausubel et al., supra; and Sambrook et al., su,_praﬁ T nunber
. of .pr_oced%fés%l/gwlbe enpl oyed when reconbi nant KCNB pol ypeppd ﬁ So ﬁi ng
purified. For exanple, proteins having established nol ecul ar adhesi
properties can be reversibly fused to the KCNB pol ypeptide. Wth the
appropriate ligand, @& aHSbY RERlowte as addbRr i) iREThi M e Yerateab hed chidnd
purification 32 WD 01/6Gr41 1 OCT 2004 PCT/ USOL/ OG801 col um and~t hen
freed frontfay anslafithe humberroficantigusuy ppsitiens seleatedrfiemithe grbuproonsisting of t hen

renoved b td Cti.Vily. B protejns can_al.so. b rified | n
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cells such as CHO cells or insect cells in |large amounts, typically after

pronot e | FRAtgLPBTPesions,afieetheityn seaenses aeeptimally ialignedorMathiods of nduct i on
ith | PTG | le of i nduci b t er, t Cel ] s.

accor di ng. PUE e fol ettt Arw B RRPVin B0, Dpipatalicdisiord of o
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i nsol ubl e aggregates ("inclusion bodies” everal protocol’s are suitable

for purifi Seithel Witeraons AdncAndi Math 3841981 by therhonmlogyualigrimoetti on of
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1 MM DIT, 0.1 mM ATP, and 1 nM PMSF. The cell suspension can be né
2- 3 passagéempwteseshimplementatiorsras skese alaesiguns (GAPUBERTFEL, FASTA0md Bri nknan

| nst rument j ce.. ALt ernat S sin cterd.a are
apparent t ?JEA% ggg&% ¢ g%%??n%ﬁlnéﬁ rﬁeéxcsﬁ %’ﬁz@geefacg%‘lf} ?}jegg%%%rﬁpg@r gi?‘?‘,‘p’gﬁ ra;
Ausubel et Sgjence BrpMadisoBOWIY, of By @@t alignffent &ed vishA indpREtics(seé, . g.,

sol ubilized, and _the |ysed cell suspension is typically centrifuged to

remove un eyt Pratecalb ineMeateculsy Bidlpgy eAusyibelnetal s edsnd®0% supplemedntyi on bodi es

may bejtenatured by dj i Xy.di i it.h a. ti,ble bhuffer. Suitable
so?/ven 55 i ncl ude, E;ut%ﬁér%gﬁp%eﬁf?ie%oﬂtﬁ{u%étéa%faﬁﬁ?ﬁgggﬁpnw P%mﬁ%out 8
M, for mamisefiened identitytand eqlien8®hmilesity s/ the BLAS Toasi BLASTXO0 glgasitithse
hydrochl oride 25 (from about 4 Mto about 8 (';Qe Sone sol vents which are
capabl e of VEBthaeIdesqrigd Ay fdtechaM &t 4l AYicndcigs diesi 395338003402, ARPTandpltschwli um
dodecyl sul e dp709 i hhy ks f I i i
proceéure éagzt"t%%’eBzégg?%bﬂ@9?g$§§)f‘%éﬁ%cbggﬁl?%r?g% gor@;% ffSﬁE%g %}é‘gﬁs
protei ns, aaglgsgsdnpellidly availablekhigh thra Natgernil Gehter fordliotechadloyy Inforrhtidipugh

guani dj Qe M})chl oride and simlar, agents are denaturants, this .
denat uf@t i ‘e pehi-nim ek, 80 ). b1 ais afeoTitanArYalyes fyst iWeptilyime hish seerirgnoval

(by dial ysi i-b LAt . .
re-formati gﬁqug%&l%%g[ﬁ}un dﬁé? ?:gfqe;ﬁ/hiz}#oé gdrb I 8{%3fg%%wsgﬂéﬁ%ﬁ%ceu her
sui t abl e buwfHidr eitteer endteipomsatisfytshms osiltiveivabheid thriekterld sdore KGNRerpaligteapritite s
are separated,frgm ot her cterial proteins st.andard separ.at.ion .
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frombacteria periplasm After |ysis of the bacteria, en a KCNB proteln
i s expdft edeedsifor inkiatingrsegrhesrto dindtlorgep ¥ Rsrdoatainihg theer.i Thewnidhits aret i on of

the bacterig, can. be isqlated by cold osmotic.shogck ip addition to other
et hods. kndalsoRg: St SheRéeins Btbnf Sach, SRIBResTor 8 Fok et Phsnammlece Fom
the peri pl aséfe chfi8e bséaed.aCusalhive 86dtes ARIChIChIBAT U FoH Mictedti@k s8huenthe
pellet is resuspended in a buffer containing 20% sucrose. To |lyse the

cel I's, the thaparampigrsaMerewsrd stergdere pairiof metchisig residies; plveays pedicad Ni n

ice-cold 5 Is . d : proxi mat.el y 10 m nutes.
The cel | sﬁ%ﬂéﬁﬁgﬂr e?‘é‘{%&ﬁ%&ﬁ;ﬁ%&%dgﬁ% a?ﬂée’bss%gfe'r%gtagﬁ?o G%Igé?ﬁ%{‘é‘:&‘cﬁﬁ& saved.
The r eB0nbisoeriig matbeis msedtoaaiilaté thetdumudatpersoaitea BxtehdiohadT the woePRita e d
fromthe host R{rOt'ei ns by standard separation techniques well known to

those of sKiaFh diretionerepaltednyhent thecupmlains abisnmsahieren fala offdurihe questityox
Purifying B iRl ABaRH dififtydPyvithl:Ghe BimBRGYE HdrE kot Berd A HGY! Afd % thl
the protein mxture is conplex, af tnitiral sa actronation can separate
many of t heicowmmualatienl ofiosd oranbdie negative-storifig residust adignmedsst ovihe ehd ofeither cel |
culture nedia) fromthe . .recoghi t. prqtein of interest. The preferred salt
i s anmmoni uri*d nstsefFa&rﬁ%ﬁﬁlﬁWa@nﬁqﬂéeﬁrﬁm%%ﬁéﬁ@é%&tmmti vel y
reduci ng the anount of water in the protgqwn m xture. Proteins then

precipitate 20 on the basis of their solubility. The nore hydrophobic a
protein is, the nore likely it is to




preci pitate at | ower ammoni um sul fate concentrations. A typical g8To2dcol
‘includes age gigesat urated amoni um sulfate to a protein sol ydrsesMedonat
‘the resul tant ammoni um sul fate concentration is between 20-30% This
concentration will precipitate the nost hydrophobic of proteins. The

pr eci pi t at sens#tivityeamdipeed ofide alighineas THeBPASTN progfam (foenesieotide seguences)
hydr ophobi ¢) and, anmoni um sul faé‘e if added to the supernatant to a

concent r at & 4@@&%{\1115@ werkength QY2 of hb 35rexpestation (B)ard 0eM=5, Nred gpdai pit at e

i ther ¢ hr SULRoA oAbl drafe, 307 ok RAECRRcRRS ab BRASER rodiBfRSELY
solubilit y defaups atverdkngtilcs8, asd expattaiondBEY bf po,etidihé BLOSUMSER ecorirlg mkgixwn
it or o8 b ot Blaleie P 0. a8 st OO 0R5 SRR 68 o
it from pr I eétaaaﬁg%%f ANAE£3981, SAPE coinbRkot! dribdf ﬁai]ﬁ&.' on through

menbr anes o erent re size (for exanple,” Am con ox I pore
menbranes). As a firsTheBEAST digomthot alsmperiformsrastatistichk anatysis efithe sinfitavitgh a

menbrane wi,th a pore size that has | o I | ar ight cut-off than
the ol eculbEFeRBIRYREeBREIcS (5Pt &1 FAHH SrAlFBuk randVald AFida e 504 ne 34
WO 01/ G674 ges.1 / ; i i i Ll:t ered
agai nst a ?g#bransg%\?ﬁ?ﬁﬁgynoéﬁg% ar cJ:Olﬂé h%l}i%{tgﬁ%‘?gé%g%%lﬁgg%}é&u arlg

wei ght 16f tthesmalbdésesumgfrobatiléty BEN)),Which praovidiesranindisatioeofitheiprobabiity by

t hrough the nmenbrane jnto the filtrate. The filtrate can then be
chr omat ogr APHEY?2 Qéatgbé?;ti"'ieﬁ’é & BP@W?“% Rawop Asidsealenceh WP pqeur Ry phanseed

from ot her pi@kahffe, PAnLRE: £Ae1sTollidbe smiFirAs o Bftterd sbdifefict P Emallest
hydr ophobicity, arid aftrinity tor heterol ogous nol ecules. In addition,

ant i bodi es suai pretlakiljfyi inst comperison of tertesiaucleny acidtoettie referspcemclamtacidciss and
the proteins i opurified. Al Of these th are well kn in the
bt et e AR D, mecre pisfereBly 688 thim Fet O, BHGESHRISIATEONY & e
can be jger fauaesoai. any scale 10 and using equi pnent from many different

manuf acturers (e.g., Pharmacia Biotech). V. Antibodies to KCNB Fam |y
Menbers | n nunerous eAddddicetdrsthef twdmgleie seid tsequeneer orqpolypaptideatiees t hat

specifically,bind.ta KCNB,po tides will b ed. Such antihqdi es have
mimer ous. 1 bRty eERRCa B e g DBEp s caondet Fu e o GRoRRRatact {vi Ly and
for | munogaiavoléBcalB) &oks fabie WITH thetdntiBBERs rddd ApalnsV @S polyRpBat S, etc.
of KCNB. |nmmunoassays can be used to qualitatively or quantitdatively

anal yze t heenki@ pothgsependieucidic geideasadesokadtiedow o Thuh @ podypaptide istypically

t echnol@gy be .found.in Harl ow.& Lane,..Antibodies: ,A Labqratory,M I
(1688) 200 L8R TaboPRicA 6 R iRl GahBePasd MBS st DR R thtoqt
di agnost i ¢ a@ilglbycoifepeiietsubstBifibrisC A nddhé indibatioi thROho hrR1HEMRd cagneaksd
conprise a chinmeric antibody in which the antibody or a_subfragnment thereof

s Iinked tae subptandially ddendicalis dhat thy thaaolesplss antheiragmamements Aypradize tn
(var i abi e g Shye PaddRRARRF oMo B AURRCRR folbly, " herBhicab PR o7 o °

cl ass, eff emtooiucldc htidaeigehcagsiegubstaeiillgdderticaliis tieithe Sme sihéL@afbe used
nmol ecul e whi ch confers new properties to the chineric antibody, e.g., an
enzyme,?> ox@rﬂmmﬁﬁﬁquﬁﬁ‘&mh factor, drug, etc.; or (b) the variable
region, or a portion el ﬁil'rE : " Wih a
vari abl e regi on havi ngnglbg'ﬁs?e%eg%t O&'@Ffpee[cggiagg I gﬂe}%dlg%gci I Ci tt%‘/\ﬁ.tﬁeSuch
ant i bodi es adingedupdetingyor Hybrideziugipf @moesuleamietd apartiealgentdedtidetseqoane a -
noi ety such L oxi 0,2 KCNB 3( .expressing cell. ,Met hods of producing
ol yc! onal - e REHGEHIREFIciAHIPD SAPULORTboR WAL IeAUpRS F PEEAPI I ficoHIAEA
pol ypeptlde&iﬁﬁﬁ(b@gwetaﬁeemhascﬁlﬁiméfhmhl«drw.&; art (see, e.g., Coligan,
Current Protocols i'n Imunology (1991); Harlow & Lane, supra; Goding,.
Monocl aihl  Ant i bodi es Thephrase fstengentdybridizatiaecqr@ditiond” réBRdo aondikohs wndes.

Mlstein, 35,..W0 0 /66l 41 1.0CT 2004 PCT/USO01/ 06801 Nature 256:495-497
(1975) . SuchPMeBARIPYuEAl AXRIAR R FHest SuRPapsice: WBisally e Ferppiey mipure of
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i mmuni zi ng Wilbbe diffesent ih diffgrsrtecircumgtanceqy deonger sgquences hybridize speciffellya g1

kB conpr 1 e msrTets An i it § de i Rp BB s v,

reactive with a KCNB pol ypeptide. For. exafggle, a reconbi nant KCNB protein,
or an antigenic fragnent thereof, is isolated as descri bed herein.

Reconbi nant protein can be expressed in eukaryotic or prokaryotic cells as
descri bed 10 above, and purified as generally descri bed above. Reconbi nant
protein is the preferred i munogen for the production of nonoclonal or




inthe art. An inbred strain of mce (e.g., BALB/C mce) or r’abbigtq;m

-1 muni zed %3}],6%}71 protein using a standard adjuvant, such %?T}:Ifs%i'/ﬂggof
adj uvant, and a standard 20 i muni zation protocol. The ani nal™ s 1 mmune
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ield of 0 [ I db h | d
by Svar  ous SRRREORMYers A AR T I ARG Son h 0 B8 T PR LA RSO of
ver t ebr@t eidhosincer@fationor OthebSald] atlpIDTT0 8E 3 aftthic HRF BRSOk Adaf Ntk Y6 V.

one may isgl ate DNA sequences whi ch encode a nonocl onal antibody or a

bi ndi ng fr fiort prabes (e gy 19 89 @ Rrelgotideshand atieast about 60 G ferdonBpumbies s
di t ' . |, .Sci
6. 127521 585+ RERE ek 0 BECAGRY, SitdoR o By s e penbiled Wit the

col | ect ed additibn bf destalbsifjzinggerith sudhasoaganidel FoidledtivedR shégiERHOassay, for
exanpl e, a_ sol i.d phase i npmunpassay with the i mmunogen i mobilized on a

solid suppByeridization, anogitivesignal is Paleaghimiostimes hgckground,iapsionalfy 10 times

greateys ar t I .G [ Lvity agai nst non- KCNB
pr ot ei %55 gr g@%ﬁ% a[ edatt %I’ﬁb?%'le %‘gfafr#g%n %eh&ig%gﬁ?éc ,él%%r?s%ﬁ’nﬁeas

conpeti ti véolbwidgngOviformaaids Fx SSE; and i1 SDEy@batating A042%E 62, BNSSC, 1%
nonocl onal b% ant i bodi es g@l Il .usual Ly bi.-nd with a Kd of at |east about 0.1
m nore uf ’F%"“g?f’mi‘%é%q Cowith wash iR 0¥ 3nand 9. 15 SDS:a$ 6536 0 Suclowashem or
better, an i 1 { n Al Bl ndi says
Cnce KONB. Sa8k PRI fhr 315 Mopbo, 190} B ofe mbdfEHT ReRBCRC eilfitefls AT° 1
can be det ebowBEBY istypical dorylowf stiimgenoy asplificatiznh sldsough@inealing tepe@furede
genera)l i m*runoassggs, see al 529 Met h%gl in Cell Biology: Antibodies in Cell
Bi ol og9°® vOIAYNEBIetWeenabow B2 ¢ nd i S ependingronprmpr. ngthydies Sighosiringmcy es

et ooIPCR EhflRChrickd Limpd RRMEbout 820 TIHIEASIRNAGR hidd @Ry

invention can be performed i'n any of severa

revi ened esfuesating&¢mpératuersanpangeboroabeaty5CUHggbout 656C, deR@nding@h;thend
Harlow & L upr.a. | munol.ogi.cal bindin ssay, of .1l noassays)
typically ggg“‘éi"-’%ﬁ*ﬁ F%%Wci}%é?" QCBB&&FF% ?F@‘dgti‘?{ﬁsfg"t%tghﬁﬁ IAWGHTIRERICY en
of choi ce Ginplifidhtioredaciude KGMRHNaAbR bR ofH0° @0 D5 AL AIrS0544L S OGHRN

thereof%. The antibody (e.g., anti KCNB) may be produced by any of a nunber
of nmeakd wePRealingpRasclastings20 . skimin., apd amextansiomplesasf deat2BEdombele. 25

| munoassayg,al so often use a labeling agent to specifically bind to and
" |l abel the conplex formed by the antibody and antigen. The | abeling agent

may itself be one of NidleitRicRisitief d6QioPhibridise ok Bihel @R ARidIRNcHRATRIEX -
Thus, the |abeling agent may be a | abel ed KCNB pol ypeptide or a | abele

anti - KCNB &rft§thotpstanfialyy identicad ifthe pabypeptidasivhichahey eneride adve sebstanitinbly

noi ety, sug eG ' , S i fi_cal bi. nhds t 0.th

ant i body/ K gﬁgélhpﬁggg%%uggi&%n a &e’ﬁlﬁ%bao ;’g'iog a?@ﬁéei‘icaar lsscﬁﬁé}f"f\’%ng gme

ant i bodd es mﬁbumgl hm ?menide_gex_farmly:pmhbatedj d_tugem_é igexsaﬁcalem%blnpbuch%a@b%,r th¥@@lileicX her
proteins ca e .of . specjfica i.ndi i mmunogl Qbul i n constant regions,
such as pr 8{;‘1@5 RAcgly ]Eﬁﬂdf&er?mé,ey W&Qeré@g stp@een dybrdization congdifionsg Sxemplagse
prot ei ns exfodi ﬁr[n%@ mm‘ Vifioh ARy $ 3.0 i I in
const ant remiogﬁltsaw??%m gtarl etd%? Hggt?a%lﬁgs (séel{é(,Yé l‘e‘;{%&‘%ﬁﬁ%ﬁﬁgﬁgm 1
OCT 2004 Pé%%mmn MrSaQlall %eSD8lat 37°C, ahdrawash in I BSCHX1452808ueH 973) ;
Do Tl e anfits can e e or 1, 30, 60; 26, ot more inutes, ‘A positive 0 oo ¢
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such as biotin, to which another nol ecul e can specifically bird gpacimges
streptavi dwigy o1fs6¥ari ety of detectable noieties are well knowetngsoess
~skilled in the art. 5 Throughout the assays, incubation and/or washing
steps may be required after each conbination of reagents. Incubation steps
can vary f hyhridizetion & af éeastihdce backgraamd! Thoserof ordipanoskall willfreaiilyaiocegniz

m nutes to_ahout 24 hours,. However he i.ncubati,on ti W | | .depend. upo
t he assay ﬁ@g Tnatiye ﬁgférh‘,hz%t&ﬂ ‘%‘?SBSCSF%P%?%%%E& PHH@& gqvﬁ*wg o
l'ike. Usualgnfijaddpgngapegys Wi ll be carried out at anbient 10 tenperature,

al though they can be conducted over a range of tenperatures, such as 10C to
40C 1. Nonconpetiti ve‘Astimdy? vefomstte apolypaptidescopeprising al fiavewark registCiBm

tei ina. I . b it titl . tit] .
Roncompt | GBS Erad o5 Begruly Bereot AT sheci HALY IR TeOIeuPRSTen | s
directly Ma§p&LdThd focBRGz&d ﬁﬁ:ﬁﬁﬁ@go&ﬁﬂg%mauaé S kaphpQ)! laftRiaPA1Bha,t he

anti-KCNB anti'bodies can be bound directly to a solid subst rate on ’whi ch
they are i rgapimad,idekal epsilensend mmwbddstanbregiont gepes)ias wellasthe apriade t he KCNB

tei t in.the t le. The. protein t i moohi | zed i
hen: bound By apoe R Y3 abE FPE0n BER o L IE BB INE T s HORA PRy o
label . Al't qaBld VEEHY dAEnsSRE eNRdsiAEd ADOMM AR, 2hHa28K1tR dr2B&lon, WicH th

in turn, be bound by a labeled third anti body specific to anti bodi es o t he
speci ed0f r glefinktlhimhencgiclnith cadses; dgl§, Iighl,dgdj IghandrigE, sespectivedy. t hi rd

antibody is typically,nodified with a .detectabl ] et such as biotin, to
whi ch anot her ol ecul ‘énseﬁfg’E‘PFair%W%lﬂ F‘@gboﬁdygg&@ﬁﬁi?\}iuﬂ}tﬁngsﬁ%vi de a
det ect abl e tgRAREY -Balh tétrark@ 1B 8binpbied FIWa YdehBEdTPafs b pSBPRFtidd dhahs2SRAY'S,

t he amount of KCNB protein &Lesent in the sanple is neasured indirectly by

nmeasuri ng tieé kavingreneflight'kabent, 256kddedhnd exe Jhery?s phaia(ebout 60e10kIda)s (lhec ed
(conpet ed Jfroman,anti - B ant i body by th 0, CNB protein

F oabnt 1 n N Gnibho? o SR SR £ Py iCibeidt e a0 Rt Rt

prot ei 1530 dcidsastitfailyGesbonsibl @ énlte o%ambh.emih% ey SR AREIR @hdini(V, {0
anti body that speci flslcg%l bi nd;aiti]t(ci)llgthec CNB pr ot éi n. The arm%.nt g\i:cn(l‘l’ﬁ
exogenous KON apiabledieavy (Vo) refer tathasp bgit and heaveehping respentivelyi onal to

t he concentration of rotein prese Ln the le. . In a rti.cularly
preferred embodi nent, Kgﬁgoglﬁf PHEEEr 25 Blll]ﬂ“?g%l%gﬁﬁ%s Yots ™ er_ofvéﬁr
2004 WO 01/ @fafatlered /fapeln@Gii0dudedivsidigdston Witd vafiBugpertidakENBrHus ofopi N bound

to the anti body nay be determ ned either by nmeasuring the anount of KCNB
prot ei n pr e¥@HIple, pepainKiaagstsan antbady belaytekdisgfidg tinkpgastin tke hingg regienier i ng

t he anpnt LIN-Ng 4 a 1210 tein ma
be- dot o8t o BSRERBLT S ML OB R RIGHElsk eh? SnASBRa B VE SRR, Fon ™
assay is andishi€ide pord.cThe 8 (abdmedyi tid reduckd dyer thild thnditiasstybreilhtheldiafidd<CNB

protein is jmobilized on a solid substrate. A known amunt of anti-KCNB
ant i body i slinkagedn the hinge regign therehyponKeting s abls: dimsy 1ptgandtabe MOROmETt he

i mobilize ) : [ j '

i nmobi | i zeg% 5‘?@?"&‘?%[1 Fggsleﬁ%/agﬁis%%by%pr po?ﬁhg(rgsa}rgeﬁgg@ %é&%e%%ﬁaﬁ%ﬁ mlzCNB

pr ot gi n 10 bmmzmibg);@auhec_l.siﬂmd_.dﬁ%\pa%ilq vha)l;_almﬁhmd?fragmmnﬂs' ! iai'efc dﬁhe_dgﬁidbody
may be detecte tecting either the, inmobjlized fractjon of aptibody or
(ot D7 4571 et of the BecbnaY =6 Hieet zolardis one oL L FiIL AP LR o hay Do

di rect wher gagfientdfldytRmitesizebab ﬁgv&éithiefl&iehﬁmyb& By gsiss AR A tﬁngt I on

of a labeled noiety fhat "specifically binds to the antibody as descri bed
above. 15 3methodelogyeddup.the feruemsibaiiy, @5 vendshergimalsminchiydes antibddy fragments

conpetitive .binding f t can.also b ed for.crossreactiyvit

det or m nat 1 Sie? Prerd B e MO G ich. PRvEE Foty iy SF e Smiliesidha fepveco 1 o
NO: 2 can beudiigRRbmbiftht DNA nfethd dblSeiNelel, sifglOSRINEvY 6r those IiehBRA] Rlifd NS
and 20 honol ogs) are added to the assay that conpete for binding of the
ant i ser¥ t ophage displayvlibrapiesi(sgetd.geMcCalferta i a/i, Netwre 3485 S2adeH(19P0N)ei ns to

conpete for binding of. the anti sera to the | {lized..pretein js. conpared
Lo The abi 11ty of " he FREREFFRBTR S r-iond oh BRDRIr e 1okt o 5P htie
wi th itsel f kndwe ipheeeindan®easssd (Racd. £y Kollef &rMilbtRing Davier e[ 56t 435087 @975);

cal cul ated, _usjng standard cal cul ati ons, Those antjisera with | ess than 25

10% cr oss- r B2gbenat gl fmmunelaphTedandid 244230 Gelsetpiepn. 731 KindMenecleanal

sel ected an . - ' ' ' ks : wed |
rom the podliapuBand Congh BieraRRTaas)y LGN £7 0 FrodbAAAY el O
proteins, e.g., distantly related honol oggg The i mmunoabsorbed and pool ed
antisera are then used in a conpetitive binding i munoassay as descri bed
above to conpare a second protein, thought to be 30 perhaps an allele or

pol ynmor phic variant of a KCNB protein, to the inmunogen protein (i.e., KCNB
protein encoded by SEQ ID NO:2). In order to nmake this conparison, the two




5 barti cul ar species can be nmake by subtracting out cross-reacti
. anti bodi es_usi ng KCNB honol ogs. For exanpl e, antibodies speg' J‘JJSO /{?zg% man
KCNB can bROM&4 7415y subtracting out antibodies that are cross-rea 8% wi t h
nmouse KCNB. In an anal ogous fashion, .anti bodi es specific to a particular
KCI VB pr ot g (99§ :}‘ﬁ‘; ' SaYeHlaptel o PHiduc hftilsdiEs ﬁwgﬂﬁ“ﬁp eplies)

O her assagdt&(??%ts' stgéglrtﬁggleg{/gy(l m"runobwgt)o nal ysis is used to detect
and quant i dfthisiavartizse nkiso,afansgexit mice; et sthemorgasiams|sach Fhethermhmnals may
general ly conprises separati,ng, sagpl.e proteins b el el ectrophqresis on
the basis B¢ u?ﬁﬁilté@ﬁl”&lsg ghiged W&E{QF& 'tﬁﬁlaflﬁ%l%ggasg@ﬁﬁ’fpi@é{fcﬁ?@f’gy & B% a
sui tabl e Sld o3I bnil G dheRrahtdORAl kubnsns i spicinigmlian:d | et
or derivat Pézéélﬁﬁy on %ullﬁﬂ% er ngng irncubati ng T he ganplgovlvithw%lghe ant i bodi es
t hat sp®ci télected yntigensd (dehpe. KONBGaffottiienal., Vurna348: 5ENBS 01380 Matks ef al.,

ant i bodi es _speci fical.l i e KCNB pol ypeptide on the solid support.
These anti QHQF‘Q 10{Agy lg}é’/&i‘%cé%i)&abel ed or alternatively may be
subsequent Iy det ect edx uHifigrit aREBdaY” &id A¥oES nidledhle il WhRthqd) SleepAstaft
anti-nouse anti bodies) that specifically bind"to the anti-K ant i bodi es.

Ct her assayegdion,maagortar thereol,iipakwed repiacedorexshanged ispthatihke antigeadinding
[ desi gned to bipd i fi | L t 1 hodi
e ease. onéhs rEDlqeRRalE REeD 1o HirRnterot £ tel Sl Eis Hciren

detectgf a ' IGGS MeRiia6h 8bnfets newpRpertiesitd.
Pr od. Egv. %@%4&]}%(1;(0%5 %3?’%}9@1‘2%1 %ﬁgagf 'skirlltl(lﬁis%ct he }grgtl V\?I Is%eppr ecieate t hat

it is oftenhelesiesdblantibalyyimi, mhzezyrondpxioi idrmonengiongh facton dmes gtes 0y <b)
Particul arly, where the assay involves. an antigen qr _ant. Is i.lized
on & sol  d e HEHEIE B, PLs AU ABTREST s HieRont Sintener BB Pl s
binding to régﬁniubiﬁgaaiiﬂ'e;emteﬁd anGigete spgificitych nonspecific binding are
well known to those of skill in the art. Typically, this_ technique involves

coating the 30 subst rAn&anti-KICNBhansibedy icabargibodmes entibedy fragmentthatcul ar

pr ot ei n .conposi.t i uch as bowvin LUm i red

ke da gerapertorntir aenperti Pipd 1yt RN £DRA I hbeBRET 22,
5. Label's 4fereof ¢&the @0tmi¥AaPddRBAA1 PCT/ USOL/ 06801 The particul ar | abel

or detectable group used in the assay is not a critical aspect of the

i nvention, as |ong asThe teradémmuppassdyjris £n ssay|thatiusensn antibogyitp speafically

specific binding of the.antibody used.in t .e_group
can be any l?fﬁflé i ﬁ*gﬁﬁ’aﬁ*}?g’%{“‘%@%%ﬁ%?@%ﬁ%’gﬁe@%ﬁ%? u%%gfn%?’ ggﬁ&?@%ﬁ%t y. Such
det ect abl e hrapetiss by pattiesiar Waltody teieelags edgéthatdior fuamtidy dfe dntigamoassays
and, in general, nost any l|abel useful in such nethods can he cgggl ied to

the preé¥ent inventi onThapbmse sspeeifierlly @r srigetthpdunds’da a&é‘PEE? ' by
Spect f 0SCOPkLeciBAPN SR ely) AR NabRYe wit PUMGT IR to 8 pRtbin dral

optical or chenica ans. S in the present Tnvention:-i ncl ude
magneti ¢ bepéridescregers tdDIABMAREGon tiidt isvdetararinativbyafthé pregence ¢fithe petennn

i sot hi ocyanate, Texas red,, 10 rhodam ne,, and.the Jike), radi ol abel e.g.,
I3H, 12'51, y3ssbetpme,eﬁfaﬂusmwl,atl%e%r@?nzw&.@hm@egw'aﬁ&i‘HSﬁ@ﬂ%&%@E@?ﬁ( °

| kal i h . . : :
al kaline p gﬁ@g@@eﬁa@sﬂdﬁl%@%? SERIRE Hn¥ibsdESbina 82 Jakticiir prafith at least two

colorinetri as co gold or colored glass or plastic
beads (25 g. timesthestiagkgnoand pid ¢pnatspbstantjally dind in @significaihamounddo othey. be

| ed di tl, i ndi tly. to, th J. t 15 of ,th
according t BROYIIHBRFSCAER FeSABRF- | SPeric DIRGINE Ry FRIEOGY SBFagh sl cOd{ione”
variety of hﬁggﬁﬂ%%)ﬁ Qﬁ‘in&f’]ﬁxat ¥4 selRclel ForciBodpesi ity feP£pariRARP §tdl&ind For

sensitivity r ease of conjugation with the conpound, stability
r equi r enent sxaraplaj pajpdlenilpstivediestaised trma KENB golypeptide fiomapstidigspecies such

[ gand ot ee et of g ¢ heoeleBba e abin Y it oORRIow AR ALs dp e
l'igand shen shoifisallyGmanaloReicti vowaE ek CNB groteiss bii€ pbrwvith ioher padieids) excephi ch

is either inherently detectable or coval entllgé bound to a signal system
such as a déerpalwpp@hicvariants andrallalss e£the KCNBmsete, This seleelhammal ®enescent
conmpound. The, .Ljigands.and.t heir f. c L . :

conbi nati on a\%ugk ﬂ?gr f’“é‘%g ?‘g:ﬂl ?%‘ggs;tﬁ?tzcg&asb%&ﬁéag% omtté?i?\?fn%rg&ggég%n aort?/erZS

Snti bo?i es tspedies. ?&Qaﬁétg:%f&niﬂuntfﬁb& fo}j:dﬂetsm;ebnmm toatieet mﬁbbdiess?ui@ealb'd
irectly to_signal generating conpounds, e.g., cQnj ygat:i ith an
enzyme or f IASTBIFSFEVe WA RIEIHAr PReteine £or g’é@&éeﬁ‘g‘%ﬁ? eﬁ?ﬁﬁ&i ly be

hydr ol ases, particul arly phosphat ases, esherases and gl ycosi dases,




or oxidases, particularly peroxidases. Fluorescent conpounds=iingfTudig

fl uorescel‘go%%ldds 30 derivatives, rhodam ne and its deri vet:irml/oci;ansyl
unbel I'i ferone, "etc. Chem | um nescent conpounds include luciferin, and

2, 3-di hydr opht hal azi nedi ones, e.g., lumnol. For a review of various

| abel i ng ammmgnaiayprawlnwtmglys.;ssd mlwuannmemeg@ally pmunoregctiveawidshe No.

4 391,904. 41 01/6 74, 1/ 0680 et ect
| abel s ar ePRRESIR (Ateﬁm ﬁgr%w lflq O'é‘f‘f”y%a@r@%?g)ef@ﬁgfe' o
where the ja udnsoﬁnﬁﬁﬁa &y fb?mhe%h coﬂc'ﬁﬁBﬁs fraf b Sedeli e dht@%iﬁ‘éaﬁ@mﬁc

scmtlllatlon ounter or oto graphic filmas in autoradiography ere the
| abel is ainfrhmworeantivity). 'ﬁppicallyaspm]ﬁcber théaouweechcbpnewﬂlhelamgeasmce

fluorochrope with the ropria vvave en 0 t and det ct| n t he
resul tisng ?4“38?%@(4@?@@?8 S¢ P’@?c %&3’ g’a@e}t%@% 9‘%3% fe( means
of phot ographi c fil ”"I‘h@iéh}ﬁﬁ “Yi€ct elf{,sesélaemthd%e%mﬁe ﬁmty@@aﬁtaaee

coupl ed devi ces (CCDs) otomultipliers and the like. Sim’arly,
enzymat i ¢ hcded Setemyively hybhdcz:eé dmttya.qmrﬂw iaslidefinedaboapporabe ability eldrsantiody

for the engz and det ecti e.resulti react i.on oduct Finally sinple

col ori met r % ‘&5%Y§Y§%ﬁ J}%ﬁh{beltlégtg’oa W’j"slﬁ{?ﬁﬂﬁg ®g the col or

associ ated with the Igbelog ddirSs niddnt2641PMhst SHrdsihs sifeﬁ;ﬁe S¥én véRdt adat ed

gold often' appears pi'nk, while various conjugated beads appear the color

of t helOJeashppersrﬁlmphyati‘ommreaxpr@elon@I theeaqqpmselonh@ctosel-hfst ¢edls @nae'obc

conponents. For i.nst nce Jnation sed to d .ct the
R

presence oPTHABOHSES fs‘éﬁli’t ags E‘ﬁ:z‘eas yzfﬁ%{t et aRtapan, or
particles ﬁ{aﬁuaa&'ntﬂetleeﬁ&iia@amﬁmmsma%@rutéle@ dllRrdPERt ;@Mmmﬂaeéus I'n
this format, none of the conponénts need be ’abel ed and the presence of the

target ant vrbwdq The pheasec ideteching sicapses” of ‘scuagnqsmspﬁe@mc re£¢rs toietggmdRing of

it ¢ ac IR of Heent b e v oy oheiiERaT i it 0 Fipas

Prognos4 i cahhdér't Sandiefeferto VbRbRg MdiER0 Vit Te 2GR the ﬁﬁemwo!a oFither ed
KCNB activity or expression relative to normal. Such di seases can be

associ at ed pyiseicesdficaneerdes eallsdn dhepnimal r Retselingammcar eanbe %CCQmeﬁltﬂdéLﬁmg) n.

KCNB act i vi X s$sion can be detec of
reagents i &%ﬁa{hﬂg 8?@’95 Y SARPR 210RG I coth %{ngpﬁﬁ ngx %Kﬂggt&g% % of o
anti bodi es cfieer KEbBnatidiprRgafdingtRGldtY bf NeliBbfitdAfiaiag al terations in, e.g.,
KCNB gene copy nunber, nmutations in the KCNB gene sequence, al teratl ons in

transcription, translation, RNA protein level, protein stability, or

pr ot ei gyact |t f . 0f assays, exanpl es of
which a Q e ;gdw ﬁ‘éaéﬁ’q‘?% #\d1ggéyegg&'§§eﬁbﬁgg§%@§g?ﬁéd CNB nucl ei ¢ acids or
pol ypeptides. 30 Accdndiungsryus éxhbocﬁhﬁﬁ&rﬁftﬁmemhwamnn hmcleedcidoencoditly -
any of the herein descrjbed disorders or 008 ditions in a patient, wherein

an al t er at i2dRCNB Ralepenside) mél‘“d&&ﬁ 8dkleaathdt CHE: proteig, REMB deBYativee VDbt i on
f del et KI(Z‘{}FO Yght

?nd?ca’?eg t Oﬁg? s%g%% %Ht ﬁ@eﬁ”%ﬁ&ﬁﬂﬁélgﬁsaggdgé&?%r confglld%llyon Thus

t he presentnumbeenf appixqanmw ckaﬂudlag ferdhe pfoddemcacoi' K@NB pubtaignfos diagndic

01/66741 1 OCT 2004 PCT/ US/ ik f di s |
di seaséé t H3PaY8r @Eﬁ“ﬁ?éﬂgb\?§asersfeg g&i\%sﬁlﬁl aasé%yg,t?»{ ?Céfé KCNB.
These | ncl uigaiaaaaghe hiollaig Shibuascth h@h@fy)mﬂy&lmm%m%nwwgﬁl&hs

such as epilepsy, Al zhei nmer Par ki nson' s di sease, stroke, nultiple,
scl erosi s, athgrspecies oeﬁomﬁngcchmdmﬂlcr apipbicatibms. i ncl udi ng depression, 5
schlzophrenla bi pol ar di sease as well as others (see, e.g., Harrison's
Principles of Internal Medicine, 12th Edition, WIson, et aI , eds.

MG awHi I, Incy). Cﬁgﬁérglmamnthqutmses related to the heart
such as arrhythm as, heart failure, and various vascul ar di seases (see,
e.g., Bfrrison's Prinbupleseusepplinationsf thaptesanhinventionirvelvei thacloningson, et

pancr cat | 11 900G apssteet sowap el FRE R BeBb b M PACaHE RS T,

pancreas, ethgt canMelferfdRined HOMBiro6Hind tethrfi@edseh umﬁeﬂaeerecbngamadﬂgémdt&en S
Princi pl es of I nternal. Medicine, 12th Edition, WI .son, et al

MeGraw Hi | | Basiqitexts disclesing thegeasrd methardsof vee in thisinyeptiogigelyde §anb&°ke€ he

| evel of K t 0 |t

quantifi ed%rﬁ?ﬁéﬂ%g&%}l’%{e %Bﬁér%gﬁfé%ggm er %lcg%@f h th%eﬁgleve

KCNB in a biological sanple froma patienp2having, or suspected of haV| ng a
KCNB- associ at ed di sorder, and a normal, control level will preferably be
statistically significant. Typically, a diagnostic presence often

represents at |east about a 1.5, 2, 5, 10, or greater fold alteration in
the I eveI of KCNB poI ypept| de or poI ynucl eoti de in the b| ol ogi cal sarrpl e

o o . o o M. o o o . o Y
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treatment can be conpared to the |evel before treatment, whereipr goglecr ease
-in the le the KCNB protein or nucleic acid after the

~indi cat es"@#?ﬁ%ﬁaﬁpous treatnment. The | evels of KCNB protei nig?/%ﬁg@ e?lc acid
can al so be used to influence the choice .of anti-cancer treatnent in a
mammel ,  WhelLE ek Sl dbor@oh AERuITEIRHSond OubehiEPrblocolM? Mdleefiafl 1 OCT
2t 104 PCT/ US01/06801 indicates the use of "a nore aggressive anti-cancer

t her apy, aBidlagyddeistibélret néasis.,dPO9). i ncrease indicates the use of a |ess

aggressive anti-canc t herapy., In addition. the ility {.Q detect .cancer
colls that exhibit aFCEPHHCREGSSHETAT §“’8P1%%‘3?%3‘5?&3#%9@@&&?&%? in
ToNi T or i NGehpY. These! die )égtﬁﬁatgg dérived ftdiR agirbSe AR Plamideigdl rcldc%ﬁﬁé&ﬁs,oﬁorﬁancer

cells in a patient 5 in order to assess the progression of the disease over
time. V|, sequendedimuclpicamids,ar fiowm pyblished\BIN sequencesb dior araleias,gizeg@xpeiven

Proteins In.n ous odinents.of this inventgon. the |evel. of B
nctivity 15 AR EE (R fridresidte gt BeR BrBbins oifs o8 Semirted PR
Vivo or i nelékféphorady, fRfm Sedudh&R piURAR! e d¥eVEd ABAHb adill ReqiwBLast 86m €. 9.
pol ypeptides, anti bOd.I es, amno acids, nucleotides, |ipids, carbohydrates,
or any or gpuhlished proteinggauencasl ecul e. To identify nol ecul es capabl e of

nodul ati ng KCNB, ass W | rformed to detect: the.effect .of various
candi dat e nodul atorsmmoﬁgisﬁs?tﬁe p%t.c‘,gnfgerg _ _av. ﬂiblgg%q@i ‘f’%n&lf; B
pol ypefy i dgpnikéizddhces S RGhd SA1RDplhsY phosphiraidite tridster ehettih firtt ¥éseeibassays
to determ ne functional, Them cal,” and physical effects, e.g., nmeasuring

t he bi ndi nhy Brearegs & avuthens, Fasiahedrasslqtis. 22:185Rd8GACOBV ) upingdinrfgyomated

measuri ng K rotei n _and/ or | evel s r asuy i ot f

KN pol ypeptneesh & Grsefb Yhbritiak sbuet didiks) [FhL Rt oY
abi ity toppfifit&fdn SdligonuElEbHRRRS B bi¥he? Dafipé oeyRATRE geladldctbphbieis or yept or
or channel activity, and the |like. Such assays can be used to test for both

act i vat or s anieg-axshinget BPECas drsnibed imPedrsan &\iranica: br@remudST:42ild?i ed are
useful ,for }938 ﬂ , many di agnostic and therapeutic applications. The
pot ass} mé ar:? el activity of KCNB proteins can be assayed using a variety

of assays to neasure Thesgasndeofitidiclbhedigemes Ard siithdicnsizgoRucleatides can be
t echni ques, 25 neasurenent of whole cell currents, radiol abel ed rubjdi um

flux assayderifipd aftenclpingaising, ags Hhechay tegnipgtion methad for seapeneig dopbler,

i %l St it SRPIGRE RN o e ey

Menbrane Biol. 137:59-70 (1994)). For exanple, a nucleic acid encoding a
KCNB protein or honolog thereof_can be _injected intgo Xenopus oocytes. KCNB

activi 2§ 30 can Bhen IselatingandeoBetsgting KLV Nyiclaetids Scanensegnbr ane

polarization, i.e., Cﬂ?ﬂﬂﬁfmh@exﬂ%ﬂ?ﬁl@ﬂ@ A SRR invenREE KERBAUIRAO 8cillo
obt ai n el ect rophysi ol ogi cal neasurements 1S by neasuring currents using
pat ch cl - amwilléehssolgtedandelaned using récomtbinatt neathedt! Swohembbiméntnaiedsedyut

node, and the "whal e " node, (see,.e.qg.,. Ackerman et al., New Epgl.,.J 44
"G 2004 WD G aEEACHEHONBOE O BATONB i SPFO RS o Sy s g RHera L
cel | currenfsi,q@! é}f‘va@&%lagre faedont'sdstsite’ ! HUtRdrde 8dgd[eY itk Xk @vB hat

described. by Hanil et ‘al'.’,” PFlugers. Archiv. 391:185 (1981). KCNB dctivity,
such ag5pr onemitard6CNB@ena prpession; fordhe detegninbiomeSKC A seqiences xavariadls t he

bilit f KCNB t tect |ls f TINF-a | d ) |I.5 death
o be monceuR 8 B Eht abSranty MRN8, K HES ARG 7o o
of the assag %ﬁné%ﬁ/@@fo&%s%pglégﬁﬁﬁﬁbi nant or naturally occurring

3§
pol ypepti de w a sequence of "SEQ IDNO 1 or a conservatively nodified
variant thereof. Alte j theInpcleictrsidariBennes ergading KONB pepdeips opd relased

derived frq .eukar e i_ncl ude 1. j Rayi. m no
a0l d sequers b ki RGeS BRI 3 IGHLIRE. LR 0007
sequeng® i dgridizatioh Witlbprobts, log &dlatedéind@hpificdtion tédhni@es withSMigoBbsleotide
90% or optionally at least 95%to 98% Optional]y, the pol ypeptide of, the
assays W | | PIEBEESy 5’9@ exargplenk G- NG sequetorpansypisally 1s8lated fem manunalizpmygleic
domain, a Gt ) . { . r

tr ansmeimor oisas (maie SPERR) B R VAR R A e et pf Rty soquence
KCNB 15I Pr;xbfa’wllﬁ,chea@be darivéd frem8HEQID ANOR| ?rrb amplﬁ‘.ﬁ&cbusﬁxglpﬂimdmmmb' rfjsa‘ng, eg.,
extracel lu op, Of one or_nofe tran brane.domains, .is bo to.a .
sol i d subst SERIDNPsi4 and 4e0tf 204 § qr SndID- ammm?%@%mcaﬂ FRertal from Wicho
and/or nodul ate their activity: |In certaig,enbodi nents, a domain of a KCNB
pol ypeptide, e.g., an Nterm nal domain, a Cterm nal domain, an
extracel lul ar | oop, or one or nore transnmenbrane domains, is fused to a

het er ol ogous 20 pol ypeptide, thereby form ng a chinmeric polypeptide. Such
chimeric polypeptides are also useful, e.g., in assays to identify

o, o 7 PN IS ~ S o " - ey T e 1 J—




WO O1/6671 1 OCT 2004 PCT/USOL/ 06801 are determi ned using it agpTcpl s or
~animal s, owe waB7aAl so neasure a variety of effects such as ekarugssoesoicel |
~growt h or pH changes, changes in intracellular second nessengers such as
Ca2+, 1P3, cGW, or cAMP, or changes in the nenbrane potential of cells. A

host cel | BdH: andhrRY Aafox GNENB con & isadated inchides suchdissunstasdreast and hing asest 5
d f ffi cient (Li.ne. 1o .eff.ect i. nt ions,.and then th
Fovel o f Deds bltad, S, brasl el Heatsy Ploskl tentis P B by BB WiiEyrelfvenifs

i nteracti ogsoth@ytisd@e€npi rically determ ned, such as by running a tine
course and neasuring the |evel of transcription as a function of tine. The

anount -of transcri ptifsnplBsation teabaiqwes ysing prigiessnan absotheduised dovamplifyt sk e of

skill in t] - be suitable r | e, 0.e sjgn he
prot ei r? of ﬂ:glr?t%ekgtﬁ ?F%‘i’g%cees %@&P}@%W@;ﬁ@lﬁﬁ%}:@pﬁ%Oﬁ)svlgkﬁare?’f g&%i ng
their pol ypeipicrdg Jnbesutehshumidl (1998 MPameR\an bBusels 82Y,30 hftplify either the
KCNB- I nteracting Conpounds |In certain enbodi nents, assays wll be perforned
to identi f {ilkisngtsegyencs or pprohspifremiony tq spverahbundigd ppelpotideRiusingted.ns .
Such nol ecp}igé f C y i i

pol ynucl eot’ egscﬁiabrﬁ%sa%%?%%?\%a %@f@d‘é&é,&hégﬁgh&%rat%&%r&%@%ﬁ@ any

ot her or gatibsmryfor fatiflgrgth KGR elonke. Such nol ecul es may represent nol ecul es
that normally interact with KCNB or nmay be synthetic or ot her no|ecules
that at® capabl e of iDucdeiaeeidsgnegding KENB pelbpantides eanplspbe solaed fome used
as 20 |l ead_gconpe i AV f t C i_nt eract

W th ands of NORL B blEHdedeIE NS ST B8YBR Bl g
assays, suUahtisdié dan'bel iised LSIAR HREegRGice of SEQUPNEG],Uridetiv ftiveslotragittentsd
screens, or. other binding assays, or may represent genetic assays. In any
of the bi n8ie@Pfor functional assays described herein, in vivo or in 25
vitro, any KCNB pr ot gi HAWV; j I L.at b r fragnent
of a KCNB protein, c%&gg%jsed.ar%rﬁeéf \‘e{gé%%%fgn dﬁé&%%ﬁg{ﬁ%ﬂﬁ?@rgt | east
about 9% isalestdritiallly identiskiom ACIVE. geha canibeisolatedanshpdX CABificldic ddidgrobes, of a
KCNB protein_ is used. For_ exanple, . a fragnent fhat contai-ns only .an

N-t er mi nal 2B¢ Oﬁg?l@}ﬁi?q%lﬁs H)ﬁﬁﬂ??ﬂmg)}g@ﬁle‘é% & SEmgemtybridizatien C@P‘éﬁ@%nbr ane
dormai n can Q : . j : i ion

W th ot nor Oy, pitssibS HERELS APk e 5 ling R HoyeloRo G YRR

het er ol ogouHejes,aindiinterspecigs homblbgh, nodeedting eaprebyed hoaelbdsdmamnelegiealpgous

pol ypeptides, thereby form ng.a chinmeric pol ypeptide, Conpounds that
interact w'! mﬁsrapqrdftugé% agibodies mads aacint B KRB aalyafp s Mtigh algo

speci fygal | ogln&q tiel ﬁ%ﬁgﬁ t hereof In nunmerous . 46
1 OCT %%04%\00 01/ 6%@4%1%%2%%%&1@%%@3%0 |rre%'ts, the KCNB protein or
protein fragnent wi | |Moee distantiyeglated KCEBhomdologpear be identifierbusing anly ofat |
affinity colums are de using the KCNB pol.ypeptide .

st cal |y RHEEF ot EH B Ep S uies nd sy Bt Are 4 Fobrobgifehe <o one
of skill thahomiy SrENANARy RGO GRS s@%f%eﬂ?c&ﬂiﬁdﬂhﬂ&%rﬁfer W s@im@bscyand
using equipnent from5 may different manufactures (e.g., Pharnacia

Bi ot echnol ¢gpditions usitgiprobss frompregioms ahicthare selactivesfor KUNB, d«CNspegifist priohes i n

i be i ti fied - i pitati t h i.e.,

! munoft ec RSP P AR R RECmR AL AieR el e RemBloe b0 Be s G B8l or
cel | extr aglucledgcid tifdry hying @g%lémmb' Peifher §ot¢) i.e., Priftiedd that inkbiorA¢ 811 possible
KCNB pr ot ei n. wel |k 0

precipitated along with the KC r Such et hods are w« nown t
those of skPAPNY ¢ncoHmEA givememinoacikbsaquenrpe: in partipularibasest enun bighdy censerved

Sanbr ook et ri ?l’ﬁ-’ lﬁHRE a nd Bi ndi ng
Conpounds ‘Iaﬁrgh%g(rzrig%grﬁﬁ' ts‘t-??]\se;j agseaﬁg%%ua orsatgftﬁ%ase%%hp%lgééﬁlﬁerggﬁ be any .
smal | or ganprogramsian@agdhble, e.ogwnahd imtempofvrdegaicrate plidlepdésigd, entity, such
as a protein, sugar, 15 nucleic acid or lipid. Typically, test conmpounds

will béVsmall cheni callomake afNA dibmryeone shauld chaase# soarqs thay richd

conpound c d : i i pdi i he
assays of the |n\L/é'S "c?egl%,l&(}l{}tg grg{gﬂn@‘lﬁ%’@ﬂ ’g(#r?) g%%%#p“%%ﬁ%%@g%%ﬁggﬁ %&%{esd in
aqueous or thewemaie irte sPAA abihy réiEE thmserdjtassplightedinto areonsbénant TBetofamdy s
are designed t creen large.chemcal libraries by .auto i ng the ass

Steps and STTSRSTAIRIRR EGRUGIRECRIE Jh FIPPLE sy SPREHAE 851 Floniit Metiags 1o
which are typically run in parallel (e.g., in mcrotiter formats on .
mcrotiter plates in robotic assays). It will be appreciated that there are

many suppliers of chem cal conpounds, inc2d4uding Sigma (St. Louis, M),
Aldrich (St. Louis, M), Sigma-Aldrich (St. Louis, M), Fluka Chem ka




Bi ochem ca Anal yti ka (Buchs, Switzerland) and the like. 25 In ‘PBET%ﬁf erred
- enbodi rrenwopilg{x“i hr oughput screeni ng net hods invol ve provi plegsé /06801

conbi natori al "chem cal or peptide |ibrary containing a | arge nunber of
potential therapeutic conmpounds (potential nodul ator or bindi ng conpounds).
Such " contihslghgehdbcreéifing 6BNA libraties & well kndve(eg e g eGabller & Hoffiman, nor e
assays, as _described herein, tqg identify those Ii?rgély merrugers (particular
cheni cal <Pene 2552632690083} Seanbrookser alo suprdp PESURE! 64l S¥B Phar act eri sti ¢
activity. The compoUgS, btk SBRrTHE DA Sffatfedork B AL BRALIIS drRAd
conpounds” or can thensefves be us as potential or actual therapeutics. A
conbi nat ordither aeeldrdedllyl shbared yr eszyanativhlly digested ¢d yitld/fragment ofalait 12-20

conmpounds ‘generated by either chem cal synthesis_.or .bialogical.synthesis,
by GorBi nilky B fragmpei Arsdben separstad by grRCiel F e Hest e Hom pfksird gres and

chem cal "Jyi ] di | - SROSRLS. [

conbi nator%}glcg’ggnt@%‘ltéga@%?&glpg y seu%ﬁﬁas a pr(§)1 ggg%t%ﬂ?ﬁ%?afﬂ S ocrk ﬁ%%d by

conbi ni ng & 1596, Recehbiiasaihape btetinatyzed by iptaghatybridizaticisys descebeshin Bemseri bl e

way for adgi ven conpound Ien_gth.béi .e.., the nLnlgber, of am’,gtﬂ Etfé' ds in a

pol ypept i d& Roapdiciarre 186:180-483 (197 0nSeleny hybridgation rarded, oWeas SFReRUEY zed
t hrough su i rd 7 X 7 C@l: i | 6h. b . eparation

~ and screen:‘\%ﬁﬁg&j@{}%ﬁl rs}fg?‘l oertirHé'I’P?: é%&aé}é?‘%@'g?gr@eﬁs" ?‘253‘9\% {39%@1\%?{.0 t hose of

skill fign the art. Sugin dteriitivatnaethed ofiselaiing KONBnaeleiesicidnaiduitieionmlogar e

not limted to, peptide_libraries (see,.e.qg., U S, Patent.No..5, , 175,

Furka, | ntcombinpgpie usgef ?thégbgogﬁgl?ﬁ%&&%er@f%ﬂnp aﬁl%%@o]g&g[ Ofal .,

Nat ur e 354nf Binlikdltde U 1P N8RS 195 sh@4, 68516 APERP/ARBISE A Guide

diversity Tibrari can al'so be used.” Suc em stries include, but are not
limited toto Methods dad dppleationE(InBisdriad aedsp2999)). Metitls sactssy polpmersge dhain
peptides (e.qg., PCI_Pub]jcation No. WO 024 rando i 0-qgligongers
(e.g., PCTTeaGHeR (BeRhan “9@@2:‘%@9&)@8@5?’!%6% 8%3%83’ F‘Ba?lc%." : Patent
No. 5, 88, PNB e REEd R A2RbA N A PRBAOERERP1iBRSies 6

di peptl?sgesé%:ﬁ}()%%ss ogtﬁgw,ﬁgé%&cﬁggb@cad. ‘Sglb dllesi:IA 90: 6909- 6913 (1893)),
vi nyl ogous cpd4 fibpriese Degttrgith atigomiclertides gan ndesignedite ampB& KCNB1: 6568

Rl oW e e e e
synt heses %c(oi%@éx%c)d%ﬂgﬁ?g i a'efsl? "Elnferab&Piedin fdacBdn or gther¥iBlirro Ghplific&idh

116: 2661 20 , rbamates (Cho et al., Science 261:1303 (1993)),
and/ or pepteddsthay plsohaussful, Gangxiariple, 4o clone nudeicaciyl segherges Higrt gode for

(1994) nuclejc acid |ibraries . (see,Ausube], Berger and [ OQK 11
supr a) ,50 peprotams ﬁﬁgF QFEIG%FES’Q‘WW Apcledc ?_%18%4,0 Yo ds ,%r@%?or#j}?%g%& présence

5, 539, 083) 1on¢t§NB0é¥%ohihg mﬁ%é)hgﬁol(%i&-l sanystes] for miclélt acidNattin@ing, or for

Bi ot echnol ogy, 14(3):309-314 (1996) and PCT/'US96/10287), carbohydrate
libraries (othaspuepages. Gerasgmatlified byl the PER; reaetion can be pypified Srom pgayoss gdhd

U S. Patent 5..593, 853 .l | ganic nolecule libraries (see, e.g.,
benzodi azeﬁpﬁglenegé%ﬁ%mc’p g%ﬁeg?grbage 33 (1993); isoprenoids, U S

Pat ent 5,569, 588; t hi g@ahétit slipdaaciestiddyeian bbnsstbioaoastrudréonttahant K (9B
5,549, 974; pyrrolidines, U S. Patent Nos, 5,525 735 and; 5, 519, 134; .

mor phoRSno ESBe%HEINGS as probes enfos srpiegsiomotprgtels 7 his anes éi@ﬁ%ﬁ@%‘} bginga

Pat ent No. : i VA i

conbi nat or i%Pg%g%?%eﬁaggﬁgroggg%ﬁntﬁ%érdcdlég%lf%/ v4<'g: f@ﬁﬁéﬁn(léé@%%&:&ﬁ%ﬂ#b l\/tII‘?P’ftSITe 390
MPS, AdvancedsdCarinotesdnse steands of tHecgetf¥, THysgdDNAyfragRaénts are thébennealel, 433A

Appl i ed Bi osystens, Foster City, CA, 9050.Plus, .MI|Iipqgre edford,. MA). In
2061 thon. - ruARRCARS Aot faknitel. cipeliteatonieghnifhensa Pegisnd NRFGHT 657 11
1 CCT 2004 ,ﬁﬁ% {?;{n jsédercQ¥Ab XU hi8iBic Rid) ThEPREREX,
Princeton, N éllﬁ ri %@?4%@@5@‘{%?5, MO, 3D Phar ﬁacleuti cal's, Exton,

PA, Mardlek fibsepicaccssher(igaterbingg advExpression) vectar. Sol i d state and sol ubl e

hi gh t hroughput assays.,5 In one. gnbodi ne e .inventi.o r ovi des .sol ubl e
assays usi ng nol ecul e_zl'he Bufreigac crﬁ-oaﬂﬁgrﬁn%gﬁd;?d@ipgﬁﬁi%&p?‘ifmy%egil?tﬁe r

al one or coygdaiilate VidESE Befote frafiibhdlRA6DrEkAYSidIorf ukaFRAticReRs Edii MET i C
nol ecul e. I'n another enbodiment, the invention provides solid phase based
in vitro astepisation andidrexprassiongApese intermadiateiieetoss aredypiaslly prokamyetd c -

nol ecul e, KCNB protein, or cell or {jissu ' . B k.S 10 ,
At tached t o el fa pirseils, St widil MioBtRy SR A Fafiitidlgtdbte e, 0
invention, it is possible to screen up tojsgeveral thousand different

nodul ators in a single day. In particular, each well of a mcrotiter plate
can be used to run a separate assay agai nst a sel ected potential nodul ator,
or, if concentration or incubation tinme effects are to be observed, every
5-10 well's can 15 test a single nodulator. Thus, a single standard

T o, o I A NN ey P S T 1



A nunber of tags and tag binders can be used, based upon knowmi GOT €804 ar

i nteracti ofgo Wedghadescribed in the literature. For exanpl e, pdweusniacgoag has
‘a natural binder, for exanple, biotin, protein A or protein G it can be
used in conjunction with appropriate tag binders (avidin, streptavidin,

neut r avi di nwell krovae to thpseof skill and 8@ desenihedge.gh in Ansubsd or in Sembiooki kasht o

nol ecul es with natural binders such as biotin are also wi dely avail abl e and
appropri at 4PEg bi nders; see) SIGVA | munocheni cal s 1998 cat al ogue Sl GVA,
St. Louis M. Similaphygsi@hbii 886t A SEPAUE efQIIRAYH RENEAudsRd 1N
conbination with an appropriate antibody to forma tag/tag binder pair.
Thousands odcid pachd assested usifig @VArIRY®S assays kookve $o those ddﬂnghtﬁlglahy egvwdalebl e
and man)g adqi tipnal .anti godi es .g&e described in.the literature. For

exanpl e i n°BHRMEHHBR VOBRATFRSLYT 6¥SS PHRY PEgs e LhpPesS 0 SATAHUHY Ui he
tag binder §scgofBpRChafitidriRREY (¥ MilbrERERENh¥RTHANE, rbfrhstiveaRlehody .

Synt hetic polynmers, such as pol yurethanes, polyesters, polycarbonates,

pol yur eas, lydrodyriatss (e.go Sbeeachycﬁmm?tmplsip, qrcsbi}/dﬁlwyem@mieaﬂ i@8en, the KCNB

lysi | ..palyimd d pol t at .so .f. i at
bag or tag BNHYS SoERed Y REmE R GPIESsion Auay SYSPRan el e EXRIGRIn Vit Tas s ay
systens desgjyt BRAJBSHRIKCNBSs W fECtaPiPRBEIENThé SleBRehikiodditd] prdMisLn ew

of this disclosure. Common |inkers such as peptides, polyethers, ‘and the
li ke cdd al the celircare theh besassesgsl campiiréditol aotitrobesllsp &or exmple KGN exprgssioms

ly-d f bet bout ad 200 am id EQ .| D NO: 18).
S0ch 11 o DFEP SHRR o PR T IR Bl el 2R B Ao R FroteRy

exanpl e) pobyredsitR) Magnl, WaPhllows 1akRtiScatiof oB YR traRFRddr s STRAGMAL er
Pol ymers, Inc. Huntsville, Al abama. These |inkers optionally have am de

i nkages) selettrophysiplogy candhersbe measvaedinghesedransfeatants thitaypress KECNBg

bi nders are fixed,to,sold uhstrates US| . avariety o hod
ourrent 1y agampa S uaBitdadh et WatE-tRRRANIR InCatPlkEnielop PRI the
functi opml i KEINBYneKRLitheideadfierplaniiar thhe actfity Sths disresR K CNBapretataa!
reagent which fixes a chem cal group to the surface which is reactive with

a portion obempsayedigsibg ayarictyof essaysifpneasuy chapgesiniien fluxes ingluding patglor

attachnment tp_a Jaonger. chain . _port.i u L ude:: am I

Thi o ana Elpi SR Shosn AReREY o A bl e R AR r s Rl OBk,
be used to hHAubRBSNcE AsRAyY Adih€ Viltaple-seHEifife &fes (5465 b.ga SV @t aréBoghrkst.alThe
construction of such solid phase biopolynmer arrays is well|l described in the
i torature. JoMembeang BiokSSi 1 5( 988, Darjgher ahehPharmsacobMethads:1854581063)

(descri bing N hesi f .. )t a Ceysen et al.) J.
| mun. ?}%th(fﬁ}%figg%ggs%%gg?l%né@ggg;%g?nlgﬂg%?gg@:%ﬂ)% of solid phase
conmponents on pins); HRdpidaaBy DarcteigacidetilbbeasednhatencORlGiimeri¢ paik8ns

(describing synthesis_qf various, pep cel | ul.gse, di sks);

i de, ) ;
Fodor et al SpmpEisugadfCOE}poiynepids of éé}@gw? %?3520138%19? wiith 3 hetgrologous

Chem stry 3 A B - | ai.. ~ (WX _ .
2(7): 753759%%%5&&(%4%l%%gg%%i%qgégg%éag mgflnosgg yrreHl?s I Xe ?gcstgfxlngal
subst r at es) .dohiairg e restracdlluigy foapg oh e srafismerhbranedomam dfi KONBscande3dvalently
substraéﬁs incl ude ﬁt her common net ods% sucz%és‘ heat , C{)oss-l i nki‘g%by w
radi atién, afe 2 petgrologous prripinsach g hge § tgpsmergbeang dopgin

01/ 66741 PCHebd3 WS, O8R: %‘%‘E’? Bk CNB
protein actCi-F(/ei ty ?nvo veagazzuénputer ‘assi s?gtfg%? g ebs{?g’ﬁ,&?ﬁ&ﬁm ch gé,@.gls :
conput er syduaferass, GFPdandp-geher ate a t hree-di mensional structure of a KCNB

protein based on the sgructural infor i epcoded . i agi ng aci.d
sequence. The input a nrﬁ?“é@i WW%Q&&&B@Pg)@PQﬁBF‘EéCWHﬁb?Sd%%e‘ng‘PgeI y
with a pre- g%ﬁ)ﬁﬁlz'aﬁm@a&'d%&h&&%'di&te?m%”@.g.t, KCIVE RNATRYeR o8 Id@te%gﬁ@ﬂé%fw,

tertiary, and quaternary structura model s of the protein. The nodels o
t he proBei n BNAsequensesreg. foe diagresticroe prognostieapnlicgtionsg i A KCNB polynucleotide

structure that .have the abilit 0 _bi regions._are. then us 0
denti 1y conptiaL oe ASEeR iy el S BENONG e AL dndlh ok detoric DNA
structural rHARA,Qhd DA Deficfion SartigRERva qathtihcatibn 8PHRIEVE of pelyRBledfid O
aci d sequences of at |least 10 am no acid residues or correspondi'ng nucleic

aci d sequendes-c3s0oninGNA, KONBA oIy RYEYi efealtemnasivielis cen hp atquelitative essessphent
nucl eoti de sequence encodi ng the pol ypeptide, or the am no acid sequence
thereof, i's preferably SEQID NO:2 or SEQ ID NGO 1, and conservatively

nodi fied versions thereof. The am no aci d 2gequence represents the primry
sequence or subsequence of the protein, i 5 which encodes the structural
information of the protein. At |east 10 residues of the am no acid sequence
(or a nucl eoti de sequence encoding 10 am no acids) are entered into the
conput er system from conputer keyboards, conputer readable substrates that

., o o " o, o o .




sequence to generate the structural nodel. These paranetersa rred to
af ek

- as "energxgb r}gg%" and primarily include electrostatic pot eﬁ{: Fﬁl

hydr ophobi (;% ilial's, solvent accessible surfaces, and hy t@é 680 ng.
Secondary energy terns include van der Wals potentials. Biological
mol ecul es SOREIAE of b Hfe!ptéShcd BrdbsBAdd] BT RENE)n Biticdtar 3P cdEbiisohyith a
cunul ative fashion. e conputer programis therefore using ese terns
encoded bycdrtm] pevehreAyy of a nomberofonethodsto detdctiargegfithn @bovecar watsedt dse
secondary structyral del. The .tertiary structuye of .the protei.n engcoded
byt he. secOiEbSH i cveR Eistho A% AR s aB s I PRAZRIOT, Eriiicanan Pl er ms
of the secgmdafqa@t ructure. The user at this. 51 WO 01/66741 1 OCT 2004

‘PCT/ USQ / 06801 point can enter additional variables such as whether the
proteirbis menbrane bocerthimembodintehnts, thetabilitp ¢atietect anintieesdddeyel, @and i ts

cellular lqgcation, e.qg.,.cytoplasmc, surface, or nuclear. These vari abl es
al ong wi t NARRRPSORBFGYToce i Celf 5 U36d b BHEKE? JoLAPHRGRIS: L4 JoTBRHIr 1% or m ¢ he
model of themb& &'1@‘{%@@6’11%&}%6?{ defls Hfg tiené) aE'&%teEﬁgtih 3 otlif yidire, the 5

conput er program matc phobi ¢ es of secondary structure with
| i ke, and hydrophi | i &ehaerpresdiorsefKa¥Eroandeanelyaedbwiechnigukekndnc i thhart,

structure has_ been nerated, potential nodulafor bindin |.Qns_ar

dent 11 d*8y NeRORETTE iyl SEHRD R ACToRORLICHoA e S, frsftcing
potenti@l gR&iHALRICR 'hﬁal?ﬁé‘ 8F AIRATA Iy eRVARH tag A F@R%@b&dﬁfes ! gl eqtdrgte
sequences or chem cal 10 fornulas of conpounds, as described above. The

t hr ee- di ne renwriptass-TAQMAN Y ainglifieaton)edati tdbttingdnlséu diybtidizatiem Rdbasear ed t o
that of the KCNB protein to identify conpounds,_ that bind to the protein.

Bi ndi ng af PFaiFRipnpRroRingPNAIToRR KraRgandy dIn eneigmbedima high ng

e TS LR B T DR, R QLRI

nut at i ons, hlo}oEs AN pelyrddrpRiavariaits bEKENR BEtd Mbeiterlestls 5f RUNE RN A HKCNB
genes. Such nutations can be associated with-di sease states or genetic

tr aid t s15 As thpeanse pbers KGR li@&n@fgrﬁ frown diserseof-gi @@@éfhﬁma@ﬁ usgf viflso be
nter speci SOTROHB ol BheBEiTk 50 iy FRGPULREYGaR i BlpoBeil oo see s

can be 20 \@pthdnd ot 4EMIDYREAHLA) RerbRividses 15U849-818 Al9ed); desiset al., Nat.
I dentification of the nutated KCNB genes involves receiving input of a

first nucl dfed. 3c153-7150 @RYMoMatsan et aguénleBiorhar@ 24 100106 GP9SEDockhavtez

respectively, .conse ti el ified. version her eof. The.seguence is
entered intd’ Nﬁg%é%ﬁé}h@éﬁ%s@séﬁggg@e@tgww5865@&6”%'&6 %ﬁ‘ -sg{hséhjb ei c acid
or am no acu@bsg,eﬁhkﬂa@ﬁaa,w&lz&mem.%:iszsa%eq%mucI eic acid or amno
aci d sequence 25 that has substantial identity to the first sequence. The
second sequence is ednonegmbadisnantee.g ofos theediagnosisafgapcarnibe pany BRMBES éeis bed
above. Onc LT EOE ! q r red, i

am no aci dqla% Qﬁgir’éér?gg% bet Egﬁﬁﬁ%ﬁg}é%gﬁ%@' g;regglf@ghﬁifa |égg&1 %g{’: Oqg‘é %Ié%ces
can repr esantanihdldlas ewalcdpies efeaeh geme. VEid apy iGiBr ganbs incacadednhbatever by

associated with dj.sease states and genetic traits. 30 V|1, Nbdul atjing nKCN
Activityl 5&8?%_@@?15 catiprrar SapliestOBae B b ; j%ﬁ&g%‘?xﬁ’dr?&lm- Nebetsont s
of |LN! 951 MR bR RinAhE SR HIber S partiifi Yehie B Well RASHREPIroSEof Qint 34 (1R
nol ecul e is adm ni stere 0 a patient, Invivo or ex vivo, to 52 -

01/ 66741 1 a@Cin®iBehdeChtddedib, biablizatiohaod amptifiastipn baseK&¥dBysacti vity or
expression in the patjent, The desjred.change may be either an increase or
a decrease in activit %ot QQWB?S‘_?#&W_%B@Z _ _asggpssgy%lﬁzmge, u?eﬁ tg dptegty _
cancer pat ijeNBWdnB of tHet5BY %@kﬁ Bk BéllsSof A KibRBRAMsdngNE! O sulithemaligt i ve

to normal breast™ tissue, e desirable to"decrease the activity or
expr essi on WfScatngn bt in aShuthepshlot germomictDN4iis tpitadly fragmasrdeds deparatad

decr easgd VI [ .expression of KCNB, it jmy be desirable 1o i se

the acetui (geeehdshial Brtgp Rl mimbtine, ind BPeBdy hyBRtel B4 RN

met hods of dpegifit ipidhediFoR @6 P nlihBér RESmMARSHIOA] Einfshridbh Bf tHRGhRASRHoOthe

decr eased actl_vlztéé of KCNB. In certain enbodi nrents, KCNB can be used in the
1

di agnosi s ?b‘b@ndk meignaldromitkeprobe _fqrrthwnznt_nre:aimwim@lrsiﬁn@érﬁﬂn@a coutrelhe |
t t . t [ t
Todul at & cdrP a7 kel BSRORRARERSIRANE, CtiefngMiey phUE, Gl MinbRE )

t hereby specifically nodulating the function of the cells of that type in a
patient. Further, nutations in the cell cific KCNBs will likely produce
a di sease, condition, or synptom associated with a |l ack of function of the
particular cell type. These include cancer, including breast, |lung, 15
colon, and prostate cancer, brain-associated di sorders such as epil epsy,

Al zhei mer di sease, Parkinson's disease, stroke, nultiple, sclerosis,




20 failure, and various vascul ar di seases (see, e.g., Harrison1so@r eosi pl es
~of | nternawoMagstiine, 12th Edition, Wlson, et al., eds., Mr@mwsotiobsol
inc.) and diseases related to the pancreas such as pancreatitis, diabetes,

ot oot o e B, S PSS s B R3S R e o SR
Accor di gl §or e Aamolblogd s wel Kigws F A art Mo eiuel e RO PaPmeL o
KCNB) can be, erSSaghlirook ecalt, suprqor event any of the conditions or diseases.
encoding ful T | ongt h NENETBBRATERRS e e Tyt be ShpvmmBscptds asbrgsnes iny,
any derévaﬁismg%-fié 89 By h%%a‘x%ﬁﬁdg{é‘k.gfﬁﬁ{o?% ncgri%ﬁﬁlhgbﬁ&iem LPFRSH. In

pronoter. Suitable huclerc acl so i1 nclude in rtory séquences such
as ant i sensiy hybridibationasssysqe metknowhi(elg., dargeber (#287)\MerddEnzymod 162:, 649).

expression yector operably |inked to.a pyopnter., or, can be ivered .
directly. Acdgrallinyss it idizgiion comapSeso flovin H}We‘biﬂsd@(gt thﬁgﬁf%‘@es

t he expresg| : EE%.Z 4 . :
PCT/ USCL/ Oégg%lﬁcggﬁlg?tg?togﬁc el c‘eg’gét)jgr%gn_ eglge F%%angﬂ{ %ﬁééﬁlgglﬁisli ng
any of a | atrgefureolinereade aceedsibiktyaf tanget NS, ard ¢ reduet nenspecific badimm\(B) al |

or adeng-associated vjrus vectors, |iposomal formlationg, .naked

i nj ect il8n, Yyhesieaton %éhe@ugsw? eapwdeic aeidy m’@,nugg& wem@wib@ew@ﬁwgﬁy,
cationic ik ol > rdd. i Y :

o1 esaur o- mont AT S CRETT Sy A st Rl R R ARR O dfents Rofbomndin, 14
modul at e K@Bhygwidizdtion. andn(S pdetéaionexdt thertygduotidizadt micleic palyfagoreats. or

nonocl onal anti body that specifi,cally binds.to KCNB.wi |l b elivered. In

addi tion, any pol y);;ep ‘?:i%mgﬁ%?sqdﬁ?é?‘é’ci@ QWséﬁﬁW%dﬁtfei?‘g?ngQ@

activity C%QdiB?sp#b}%Qor flubrescetit P%JoYtEx%PtPr&%rrE&‘ fobes afé’s%'?ﬁéifsht?ﬂldﬁ%,‘ é!g.,‘ﬁ*&ﬁ-l 10
d assays. In ad KCNB

presently describ dition, polypeptides that "affect K
expr esdiSon abant 5% 108 eat. 200umichetidesitoyabouh iiidrt moremucteofidesy do rotoospedidcalined

to interact, wi.th and/ or nodul ate the activi of K .can be used. For
exanpl e, arhy\ge%aﬂﬂh&ﬂﬁ%%ﬁ%}&ﬁa@(ﬁwﬂﬁ ﬁ@%?‘%@ﬁescri bed herein, to
bind to or nodul ate thendaéus Eﬂlb@&h%%?"&%{ba?ﬁiv%ﬁ)rﬁﬁé’%eﬁws,%ﬁcﬁ he

above-descri bed nol ecul es can pe used t0 increase or decreasq t he
expr essi on empacativeigepomic kythilizasiont(6€ I )narewised toadétectigent amphifipatan. ds

and/ or behavi or of KCNB po ept i des ol ynugl eatides, .e. g.., stabil.t

"t acel |l SereEiye pRoms o A iogen e Ban o6 e o pBistic gl bt
ext racelg ul with A%r&ARY, wBll€ a séfdnd colébtioni(8.k!, Fon? B hdalkhy Esll srafeed)iis flbeled
Conposi tions Admi nistration of any of the present nolecul es can_be achieved
by any of tWithpsecond lahﬁlnahpyam@élyfo@udlzaﬁ@mgﬂﬂ@imglm adids ivgletpymanasddytithat or

ol at or < h8 OE i GO ikl SetdtFeln %8 GonEinl AT aetSs i oy

phar maceut i @b loy tiROEEIHISRbS thatwbd Bibsls, &9, dabtegdiRl hpsiificationdiihaitester i ng
such nodul ators are avail abl e and wel | nown to those of skill in the art,

and, al t hougfilepioms 13 detpcted and thetratie prpvides gduepsurs ofthe KiGYR gene erpt ey
conposi4d on, a partic . reQVi i i re
ef ?gcts :ivge react !Oon Ithgﬂﬁ@ ég{gtgﬁzér?pmog é‘%b%hfg}r/hrr%ggﬁ]? %@F@@%&%&?ﬁ%ﬁop
carriers araedesoribed)eg., imAtsrisoi (1 IBHE EMRQA Uci 12027 k238pBinkeb{1988) Fgoc.

e % g P 5 B 0 05 DA e et
Pallio . v _ . . _

Rent nat on <268, TERTBOR S SbALickien DRSS, CHRERN. AlnlknR Presk s T

01/ 66741 PAIV998Et06801 The KCNB nodul ators, alone or in conbination with

ot her syitable conponents,. can be.made int.o agrasol ,fornul atio i.e.,

they cam be "nebul i ze ?thB.er bodimants ?.Epéﬁcmoggqaﬁ%p%@y%ﬂp uﬂ%‘i@s‘iﬁte"?

fornul ati ong CONED e ef¥i G 6ol MERuRY 188 4Py FRADGTIERD! Ronks. ORShRAESys, IHEN as

di chl or odi f| uor onet hane, propane, nitrdgen, and the |7Kke. i
KCNB nucleotide sequences present in a sample serve as a template in an amplification
reaction (e.g., PCR). In a quantitative amplification, the amount of amplification product
will be proportional to the amount of template in the original sample. Comparison to
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S Fornul ations suitable for administration include aqueous and NgRRQIROUS
‘sol utions,wb9?keiC sterile solutions, which can contain anprexisdpidss:
“buffers, bacteriostats, and solutes that render the formulation isotonic,
and aqueous and nonaqueous sterile suspensions that can include suspending
agents, solapwioptiziercontrbliiprbeidesgmeasiné 6f thetl@ll bf KEONB palistuplestds mahéves. 1 n
the practice of this inventiaqgn, conpgsitions can be 10 adm ni stered, for

exanpl e, of#lPlE; Meibatls of quagfifaiixe pyplifisfionaare weldmpwn tathesseatiskdhiadhe ot
or esont e DlielprBEbR Gl %??%%%ﬁ@@%ﬂﬁ?%ﬁ%@g‘éﬁ‘éﬁ@ﬁ%ﬁgﬁﬁs and
S

vial's. Sol Wrbeslsad&Has peeihods akdAppitcapions K calehiOPesd, Ehd. N YD) ,
granul es, and tablets of the_kind previou descri bed. The nodul ators can

1 J |
2l 50 bed Ad ARFPSASIbEPaNEncaior K& (Sseones SEQ BN OLS op SEQ Ty NGrAbis soisient
dm ni st b QI L, f . o i houl d
DL i o HehdIConabt 86 o bbbty SRA fkthe o EBIR! SRANIbA KR @D OU
dose wi Il be detern riadome dntdehénts,achagdlian based asdaydsrhsed tormeahttfy WGNB

enpl oyed and_ the cqnditjon of the subject,_ as well as the baody weight or
surface ar @alwclteﬂﬁg?seﬁwwaa p5sa w2 fupsoganic pligorwicleptide prpbe thatso wi | |

be determ t i , taur :
oF do of { oot ot a S MEKERLEGR a3 A cBendife SEEMNOB BRI AINEES R e bR |
vect or 10n gregdarct,ibutibaincs itbglebé extbmiedeive o bidsultirigwgeaf itehié BVendnwhieh tef t he

nodul at or tgQ _be adm ni st ?r ed, a _physician may evaluate cjircul ating plasnma
| evel s of t ﬁt?@&Ftals@mp Hisd in sybsequesk eysles gie 5° myclease aqhvity i drcpqlpmersse,
ant i - nodul r +f i : LV r
s 1 om btk ATy et h ARAR: of HITHNER L P Uestha iRt the
admi ni st r atS’ dlwpresochtidyt @nd thef 3’ tquenqinins agent,ithareby resnltingrin e indeissiist er ed at
a rate detefmned by the LD 50. of 1he nodul ator, and the side-effects of

t he conpouﬁf]’oé‘?sc%ﬁei %@E%?ﬂqr%ﬁl}%ﬁ%‘?n §e’§tﬁbF’F _ qultPW@Iﬁﬁ%"lg?ﬂjbﬁbver al |

heal t h1ef tHgidGRIiel) £51 &l digdel f6msan be acconplished via single or
di vi ded doses. | X KJI t3” Reagent s t%at speZi fically hybridize to KCNB

nﬁcl eic acic ds, I IsucE a@ﬂiéﬁblﬂtqbﬂmmpliﬁamiopmamrds,inein?le,l’éﬁt\l&eam;ﬁhﬂited/tb,a@@m S
t hat specifica in or 2 01/66741 PCT/ USOL/ 06801
nodul at e t If a‘é?ch?(‘%H S?&:&g‘ ﬁ?‘%@%—?e @839) Reca At %&%@?%Fné‘cﬂer _
conpounds qu%s;%%ﬁkntcezm:eﬁm@cﬁamg&é%g@@wpﬁﬂﬁ%@ﬁ& Nucl ei ¢

acid assays for detectlng the presence of or
pol ynucl eotampdification §awpoh et ah (1989 Pnemdlzdud cad Soinililes6:K1G3)) stif-stistamed

“skilled,in 5 the ar uch.as ,Sout | ysi.s, , Noy t,he |.ysi.s,, dot

bl ot s, (}&Nassgq‘bqn&? é%&t‘icéﬁ?n EG‘i‘ﬁe‘alﬁflt 92 E@OZ%?gw%'ﬂq%&f’emﬁ%g?@uéﬂt as PCR
and LCR,  arpCR andilinkeh¥ddpteHBCR ie@s). 10 in situ hybridization, for exanple,
the target nucleic acid is liberated fromits cellular surroundings so as
to be available for hybridization within the cell while preserving the

|l ul hol f ' ' d lysis. Th
cel lular o polegy. | oLy AUBREHIMAILELALA L AYoa] anal yoi's,  The

followng articles 10 ovi de an overvi ew of

hybri di zati on: Si nger Tebbtiin higBileleb expressitesofd dlohed’Edie (0t 986lkic ddan$acitds Al -
Met | :oc&; in_\irol ogy, vgéqt VI, pp. . 189-226 (1984); and Nucleic Acid

Hybri di%2at i SIVALeRding adsE NERO RepH At adheNBesequence ig picallygubeloned mirian i on,

a KCNB pr ot gi : L US| j I t echni ques
descri bed aﬁ%\gees.gl%ak‘{keésﬁogs a?g&olrr?rtpg]flgaisg%%/gﬁggﬁ%fB?oiﬁ%%gﬁﬁ&%tah a positive
control (e.tpnscrptimipirsldiondsmiinatsr, agd if foea anbleivarid &ONBIng Oprotel, and a
negative control.  Th Er.es;nt i nvention.also proyvjdes for kits for
screening f S%’&lhl%filﬁ St for ational mitiation, Sywiable; hactgsiabrromgtiers akg wellcan -
be prepare ¢ | i terkalg %

Sch K TS g BB R, SR ™ PPty PEAE Mitu IO of Bi
nucl ei 30aci expressiopsysteimafor expacssingthe KORER pmitein iaresdvaileblednse. £.0E. &4%i,t esti ng

KCNB tivi .. ti | t i i i i | ti CNB
ot erot ! W bl R Sabnong b Piltn Ll ete R PSRk M Ba EcBndl ng o
t he pfeSentmeyﬁmz':Qm-S@PﬁJE@b.E%tﬁp%gw6xﬂr@§s%?p§@tdﬁ§s%e QB?HEI ) cigfiy and the

particul ar needs of the user. B 25 'Exanpl e 1. Anpli at1on of KCNB
in cancer TaHallplle| Bukaryotiy axpressiathsystemsfar maaxBlian celiplyehsteand insecd ccky are

reoi on aaza B AT Wfpriet 80 Bhrler Rl wvifelle, M ofe ceRORGl BPoe

determ nation of DNA copy nunber in the 8gp4.3 anplicon (Figure 2). 30 DNA
copy nunber was determ ned for each of 10 markers in genom c DNA sanpl es
prepared fromboth primary tunors and tunor cell lines to define the
boundaries of the anplicon. The foll ow ng markers were used: W-11623,
human STS; FAK, focal adhesin kinase (Accession No. L13616); 34D10-5', T7
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1 OCT 2004 PCT/ USOL/ 06801 sequence of clone 381K12 of CI TB human BAC B&C
libraries release |V, 431C18T7, T7 side BAC end sequence of ggno 'Tcgﬁll*one
AC007869; dB8sl1741, human STS; S64L17 S, T7 end BAC sequence of @%

cl one AC007871; 4P6-3', SP6 end BAC sequence of genom c clone 4p6 of CITB
human BAC B&C | i braries release TV, W-18632, human 5 STS; T1-S', S  end of
human cDNA cl one AKO26394. 1 CHTN159. and 87-634 are prinmary breast tunors
and ZR7530 and MDAVB436 are breast tunor cell |ines. Probes for each marker
wer e desi gmdymmmgrcﬁﬁdﬂm@(pmmdvx@l Yeitpn kit edgnBrsseojAtdtRPTaf R synt hesi zed
by Operon Tgchngl O%I Target probe, a reference probe representing a.

nor mal si n%y egl on in the genone, and tunor gengmi ¢ DNA (10 10 ng)
were subj ect ed to tEaM@wMﬁlmetE@KBWW@QWW@é&?é%@ Det ect or
follow ng t nufacturer’'s sih Figure 2.
These dat a*% e’f’l @ P SR AR BT %gﬁ’%fﬂﬁ niggot%?%f?\nﬁﬂﬁafmel g‘é]\%z?hg r egi on.

Fur t her 5 anmdtisiitsd of méqapoxownknutaékgctoi@ﬁpd;preabasﬂ wetheds, MolistierAtidat about 10

14% are a I|f|ed t thls o el ERERIWMBLE Provi ded by
. Linda Rodgéfgerson gﬁﬁ(% %edﬁﬁﬁq@@éof?dﬁgﬁrhfna 1 gor Labor at ory and
by Jeff I\/Bﬁ\k@&xﬁcxd@uﬂcmdu,rbu\t/aesottlymiedlmchﬁngcsﬂmsfﬁ ITHRENBCR- based

unber  ACORIREIETR b R R APy t-fB e %2‘“@“%@ Al et T Ce)

was in thes@mrﬁ&n&ﬂrl{cz&lhb@qmwtﬂymcala Swohsaquagessovil be ersrphlylinkediP aabout 204

kB th t t h th
ConbankTaniPEiBas Sl B fthe s M HEf VAl R ao seab@Rne ] (12
found to exkulﬂﬂxrbctsfehmmwecahmnﬁﬂécowew, tdnain apBepsc OVIATWRY MElsEAYF habdi ti s
el egans K+ channel 5@5{&1}{!&@0 GfEGS ﬁﬁ&qo?fﬁ@e&%\ﬁ&émxaww 8 is

honol ogous to a cl oned”human Accessi on numnber
AACS 1777/ Bep'm@uma)culampbmmos Tmmd»mmms mom:mwiwwb%hssfdhﬁ 2p23. Based

on the hompl O%t cﬁg\"@s hetol e%%?trﬁn?&%ﬁgst%—g G5 8 dﬁtfro%e@%séﬁ%ﬂ D NO: 2 was

det er ni ned 5% om C seguence open reading 30 frame of
KCNB shar estafs 2% iaits najurabsetimgdemtﬂ!mywmntthv MWV°W@°ﬁPWEtI’éH‘5am no acid

Mo er R B B B 1 At fon ofk KON
cDNA from br east t uimadditicsytp theipramotyrghe exprsesianipotmictrpieathy CORFNRRA pri mers with
the Muc eolhAeiaRiues e AStordtilsehdthAThuiE Ghe ansll diets febifeaper or med

to obtain enco roma c repar ation froma hreast cancer
cell line Zﬁ'ﬁ%ﬁpreﬂsm QfMGMB ehepding neleineei ﬂhP%P‘FU@V\é tyRice) eXPEsssieR r and cDNA

repar af, on ast cancer
b Pl % ?g;géng} Sbatait fégugxta%e @&?ak, %&kﬁﬁ%ﬁﬁgc m@mgembyergagg%@zoo cance
of MVLV re\lﬁl‘mpqlmpm arpﬂtmls (mmﬁﬁmmpﬁywwg@m@é P HengeriBbt al  vol une
of 20 uL c EkdinepH 8.3, 75
o ko TRl thd By B G RATRONEE IO Mkt iding ) 6 3
the r eact i KGR potypeptidy m@dbedtrﬁc%t@afcbﬁveslmswn@@entﬁa&qw’af 1o RPBO¥ ever se

transcri pt Rkd [ eodted-doll L S 1 patideaesiid ree water was
added to g?s\ﬁ/%ct;{oﬁ%?&?ﬁ?giét% %?tgﬁrbgr?ﬁ&%aglm prcg ar act |Slgi§1’=1 i PCR anﬁl i fication

of KCN DNAncluds, amnng othe@rtbeﬁlgmép@néﬁ fton‘en%etplwﬁr@ﬁwe PR i on of

ZR7530 was F;mﬁéﬁgro’w'ih RotoP bl JuVé?xlilUH&rﬁBe afrdb o Wrdbenisheredcots| Qxdditpniingr edi ent s:
20 p, M dNT each ol i gonucl eoti des RS and R10 2 EQ >D NGs: 3

and 4, resporenpe ghy ca%twmqhsdq@ﬂmﬁwrwéaf BMORHNPIAF S IC o5 mv KA, 2
mM MyS04, ~ agidythyrdt %em Q&&Ewﬁ%n%a%hw%ﬁ@ﬁﬂ sdaaﬁmmsl ndi anapolis, iN),

The reaction was then overlaid wth mneral oil (Z'ME\ ﬁlhgﬁgarrpllfled
using a PCR ther nal ’(ﬁ)ﬁéﬁ‘é?“@mf%‘é‘@éFWWM?%’eréW ¥°8P'C28°cycl es, each
consi st 509 Qhraid skRRIiptiSPErhifAtio] eehRGowhitdim bPthe 4RcfRe ger@Rgprédde f or 1 min.
Subsequent | the m xture was puri f| ed using urification

h Pur
col urms ( ROWRETCIPH SIEnREen | e WrRjnation Tgioh May W%E’GW&F @5’6°rf‘i§rendat| ons.

Upon anal ysﬁépﬂéﬁl'ofégse%x{eﬁgafﬁ%eoegﬂmr@kﬁﬁﬁmrdmli E&x’csﬁ a product Of
approximately 1.2 kb_in gﬁéxwas 25 det ect ed, ‘réese {
R c

full-1ength open readd %bmFCr“ PEYSSiREEKgStor Ya7d t%‘téa&ﬂ@ﬁé
identical t gtdhedellQf ndtpertionady dritiasli Ady bftAé®dnventional vectors used for
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of the genom c sequence (SEQ I D NO:2) except for a cytosine at position
653, which replaced the T present in the genonic sequence: The t®B83t200uti on
of Cfor T at that position does not alter. the am no acid encoded by the
nucl eoti de sequence. 30 The nucl eoti de sequence of the 5 and 3

untransl ated regi ons (UTRs) of the KCNB nessenger RNA in the breast tunor
cell line ZR7530 were determ ned using the RACE (rapid anplification of
cDNA ends) ¢PESSHeHn cTkpsy iDRAPokHatiscsells ma hedisedlg Standard bactanidl @presdifiRs i s set

forth in . 0.6, 1 The
sequence | et ne Thsnis sudh SyRIgE AR S, R R HBES T The
starting netPEsHen fystems eish 28 P8 TrhdLacto Frisud dags asnerliortdindetidd i n bol d. The G
| eotid b -y ks th d
nucl eot | de;bmRRS bio s?ggrgt/irdggan%gﬁ%réme&ggs 4o%so¥an8\n 2. qg%g}{gﬁé%?- e en

the exon 1_and G n c%eo i at position “represefit’ base of
exon 2.5 Fr Bin(PRQ I3 ol b)itam malidse kiBiiBg oRittn, 3/ SHRQ taghmticdYKBDPDII(IBQY genomi ¢

educod t o bao Y b by ek o 1 R B R RE pABRURENIR Bk T on < gna

sequence i &tedbkrli ned. Exanple 2. KCNB expression The fol |l owi ng exanpl es

denonstrates that K i mal |y .expressed at 1 igh . levels in the brain
and is overexpresse rﬁésioélnmgé&r)r.s c?%?@ng gcgg@@}:yeiwc gs‘g’ag POt BBEE cancer
cell line rekypidalipuded i ¢ultrnydtid expreeshsivectets| &g. T3e10lveusts, billexRKRSSI on of KCNB

MRNA a rmned .in breast .cancer tissue relative to normal breast
ti ssu\gq?TaLﬁ%gorg%fv @lgg clgp X %)%n E’Eé?‘%\'g§“ﬁ’é‘r‘sf &f‘ﬁ%&*ﬁ&?%aﬁ@a@% bel ow. 15
Total RNA wepdors mclide PASE ANV A0aMS] pMEOLO/AT, pREAMNG- S, bALRRARY ipeyp, tunor

tissues usjnhg Trizol.reagent (G hco/Life techpol ogy, i t hersburg, MD)
and stor edhl n %%%gre{:cﬁ%’éaléo r%%g erssﬁ\%q ipFP,t'e‘W“Q?r%%{b%’if‘Et‘q% AdredtM¥oncent rati on.
Total RNA prsoter,Sat46 danty promENASYE0 lafeCoiatrtdler,tretaothinBiatpPorgRE0RGnONA and

then subjegted tq reverse trﬁnmgt ase reaction couEI ed with PCR -
anplification tn a-onat iEEYSy LETH R Bromgten poly Relrimprmaiet 4r er  (Per ki n
El mer / ABl ) othditpeomaters eliovaf effetieqytekpassivaasi ekatyBticdenss a preset threshol d,

al so known as C value, in the s%rr’rxgl e tunpr RNA preparations and a series

of normal manmary gPaHE CRNGSSISR S5t davsearkers hatpreyids seanamplificaianons: was

. measur ed fweh abndobytiRgthimidgetkinas id P@hdspn i roghe by using a

PE/ ABI 7700, T@_ﬁp@ﬂ n(?chiplﬁe The ?E%We agung_%%gf%?ﬁi%?get sequence to
B=actin in I ERiolate Frfustase Algonafively, hish yicld axnsessipn systems netrinodtinggrab yses of
the G val usglifibtidaige UBKARMe SR 8P DEhoLBESLA0GARGCHEYE GRNET ated from
t he nag‘gargetqgl and RNA preps of -various concentrations. ree

ol i gondt| eBPHES eRfafiag 63@3‘]3 pRiynepiids vadesthe ditgetionof theRolybedriompvmmaderpri ner, a
reverse prbfdther s@td bAcNSBRE prokddtREr f Or M ng the anal yses to obtain the
results 30 shown in_TJable 1, two different sets of oligonucleotides, which
are set out in SEQ [TPeRieRews thaaseitypically ingieded insxptbssiGovmomrsdiodneteisul t s wer e
obt ai ned WatdplieGhat S8ictiorshg Er &5 LAwtahle. 1. denonst.rate that KCNB
IS overexpr eési,bs,ed in br,e%:sgtEga%?g%ée@%?ﬂgwékﬂa{ﬁo@g@g&ﬁ%ﬁﬁﬁFm 9 1 OCT 2004
WO 01/ 6674 8195¢97 eidanictisthiathaher resembingt Bigsmids, mad yniqueeesictiby sitsssn exani ned, 19
expr es 5 KChEeafahih] adoi. 24 ‘g t hap. normal hreast tissue
(19/ 38 = 50% over eij%r%éE?ﬁ‘?ﬁi’%"‘?‘é‘%S%ﬂlé’%fm%ﬁ‘g’%@5‘%‘(%?9@%%“%% B%rs showi ng
KCNB gene E¥psl#datiRipti eeistents sencaheson shotheilicady®y ef theesay efiisahcd he nRNA.
(Tunors exkkdek ih : @B o8E : | ess than 2. re | abeled "-"
and tum)rstgvvi th dgﬁclgéﬂf nun%%ﬁngéggg}%é ? aﬁo %ggenﬁ?sém? %{’6‘8}‘%{3’ G%Q“F‘ ND st ands
for "not d&tdtht theydo notdnterfere with teurepdicaticnivdithe DN At eulachithai delig il i fi cati on
of KCNB, 7 ppuehexpressed KCNB, often a hal | mark of an oncogene. TABLE 1 a
10 Rel atiye KCNB nRNA Levels In Breast Cancer CellLines Breast Tunpr Cell
Li neRel¥t i ve nRNA L&@idZRIBSGHETR ABthATRTSER0 tSikdokd Bachidl, mammalian,

6NCO. 56HBL - | |l and a ithelial |1s1 O the cell lines in
the table, yZl%E?) S'rﬁlggsa°e'¥ ﬁg%téx%?fé?%qu“ﬁt{%‘éﬂoétKéﬁ‘@&F@%Ré‘P%4‘93‘311 evel s of
KCNB rrRNAl Mﬂ@emmﬁmabdaledﬂteblﬂi@ieﬁ {eg, egh€o NA;QQ,—, g8l Icé,g,i,,,rﬁ4ﬂr~,6_;g) nor rr:al
manmary g e i S.. pzactin was used as the interna

ref erence ?28%2]9(}%gs??f%p‘f“%s”?ﬁ%@@&’.”ﬂff?”ﬁﬂb%tMeEf’éf"se‘ﬂ AR % 188 nRNA

Expression in Primary Breast Tunors ,.
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Breast tunorCGene copy nunberRel ati ve nRNA expressi on :

| evel 88-523-7. 196-201- 1396- 342- .5.896-102-8, 996- 32- 0. 496- 16- @' 15@152}9,’& 1.0
60 1 OCT 2004 WO 01/66741 PCT/ US01/ 06801 _

95-377- 3. 595-326-1094- 847- 2. 994- 797- 1688- 468- 27CHTN159+13. 895- 480+9. 295- 347
+1 . .
191- 82+55090- 445+32. 390- 794+343. 390- 197+6688- 499+10887- 634+6996- 308+2588- 68
2 : . .
~+3. 596- 44235965 5uREU: ToBsfrmafipnof gukeswott A MEEPHORES o6- 160NDL. 296- 14
OND3. 496- 10&:NOind28er84iNDktan@ibd eEidiNuls Q&5 e.43NNkon I0Ba42 1BIDI44TH- 283ND1. 795-
237ND1. 695- 65ND0. 14 61 WO 01/ 66741 KCNB i s expressed in other- epithelial
tunmors. 1 OCT 2004 PCT/ USOL/ 06801 KCNB expression was al so exam ned in
tunmor types other than breast tunor (Table 2). The results show that KCNB
is al so overexpressed in lung and prostate tunors. The nunber of each tunor
type examned is indicated. Four netastatic prostate S tunors were found to
overexpress KCNB at S-fold or greater out of 26 sanples exam ned. O 20

l ung tunors exam ned, 3S% exhi bited expression greater than five fold.

Tabl e 2 Tunor TypeAnplificati onnmRNAover expr essi onfrequencBr east

Tunor s<2-fol d: 1950% >5-f ol dn=385- 10-fol d: 710-20-fol d: 6>20-fol d: 6Lung
Tunor s<2-fol d: 83S% >S-f ol dn=202- 3-fol d: SS-10-fold: 310-20-fol d:

1>40-fol d: 3Col on Tunors<2-fold: 910% >5-f ol dn=10>40-fol d: | Prostate

Tunor s<2-fol d: 201S% >S-fol dn=262-S-fold: 2S-1 Ofold: 2310-fold: 2 10
Human TASKI, a cl ose sequence honol og of KCNB, is not overexpressed in
cancer. TASKl (al so known as KCNK3, Duprat et al. EMBO J. (1997) 16, 5464
5471) shares 62% protein sequence identity with KCNB. A subset of primary
breast tunors were exam ned to determ ne whether TASK is overexpressed in
cancer. The |evel of TASKI m RNA was detem ned using nmethodology simtar to
that for.the 15 determi nati on- of KCNB nRNA | evel s. The TASK priners and
probe used for the Tagman anal ysis of TASKL nRNA expression and copy nunber
were: forward PCR primer, 5 GCAGIGICTGGAAGGCTGAAG 3" {SEQ I D NO: 12);
reverse PCR prinmer, 5 CGCACTG GAGGITCAAGCTAA 3' (SEQ I D NO:13); and, the
det ecti on probe [ 6FAM - CCTCCAGCCACATTCT CATAGCAGGTAGG [ TAMRA] {SEQ I D

NO: 14). 20 TASKI was not overexpressed in cancer nor were any breast tunor
identified that exhibited an increased TASKI gene copy nunber (Table 3)
Thus, the 62 WO 01/66741 1 OCT 2004 PCT/ USOLl/ 06801 gene copy nunber

i ncrease and overexpressi on ‘associated with cancer is unique to KCNB anong
t he TASK-type K-channels. Table 3 Breast Tunor KCNB gene co #Rel ative nRNA -
| evel KCNBRel ative nmRNA | evel ;
TASK195- 523-10. 0795- 377- 3. 50. 995- 326- 10. 00. 0394- 847- 2. 90. 394- 797- 160. 795- 34
7~ +110. 0391- 82+S501. 887- 634+690. 788- 682+ ~3.50.07 5 KCNB i s highly
expressed in normal human brain tissue. Fifteen nornmal human tissue total
RNAs wer e purchased from Bi ochain
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Institute and anal yzed for KCNB expression using RT- Tagman (fl'abI0§T4§m Most
‘tissues eXpodsS6MCNB at conparabl e | evel except for brain wWkCINUSOKP689SSes
‘relatively high levels of KCNB. Levels were determned relative to the

| evel of B- I Pl he tLssue. e, 10 results, ar ) ed.in gn

arbi trar yEggﬁ).’ E:‘H%cfé 5 ‘l%os(?'ffﬁfs’ W?éﬁ%d&@?f%’%@ﬁ?% bt 4l eds,

| evel Gr ai nfg@8y.pancreas?. 6heart 8. 6¢col onl. 5spl eenl: 1liver 1. 2pl acent a0. 91br eas
t2. 1ki dney; 3.9 63 WD 01/66741 PCT/ US01/ 06801 1 OCT 2004 )

st omach2. 6ovar y1. 41 uAg2 of thoweliknows procgduss foripgpdugnag Brsign nuckpotide

Expr essi on f Lonal KCNB in -4..cel.l The fol lL.ow ng ex | e shows
the ot ect eduich e B selirhidy 5B weRe hR e e R ot FPishs SR

Transf ect i Qupedfeat (Giagen)EpddeMes, lcalcpuh PhbspHaktrasd otioh YpslibieaBBrbplass- 7
cells using an expression plasm d encoding KCNB. Control cultures received
t he sane seleeroppeationy mierokijerjionhplagmnBvecters, viral Whetiors, bisdlistic partielhet s

were recorded, in. pi.pette and bath spluti,ons nt ai ni n 4 KCl . The

ol di g pot-Grieraion (B e 81, 17 0 S .o B Sy iR P thets TorGRirbieing 1y i
14 nV I ncrgersd genoEﬂ@Dm,LdDNAééﬁtﬁém:\@NWbrl&h& E%i%n §enéﬁ&@n§|:@ﬁﬂ into a host
denonstrate that currents are generated in those cells that express_ KCNB,

and f urt heeell egegCimterpk Bi als supracdi ivionly racassary tet eipartégula gevetissi um

ha i N | . TNE-a i |
doar n 1" BHeRuinE SR e ol BREAPLL SFHBaRERLD EBRNL pchBRHE BT B,
MER ( nousethemodktydellicapiblb b xmedsinLLKICNB pendA9 t hat expressed either KCNB,
BCL2, or both KCNB and BCL2 were, established. The senstitivi té of the these

celll lines to TNF-a wWdter theegxpressionvectonds infradueedantorthe coldy, thetransacted ¢ells

DVEM F- 12 i 9 Nee <] : 5 of

mose TNF- ér@(@ﬁ%?aé‘éaéfn‘%zﬁﬁﬁé%35‘24“94#"%’2%?@@? t?%?ﬁ?g‘q ﬁ%ﬁgﬁ% 8’%% TNF- a,

all cells, rdeovdred fronnheanltuanihg sieidard tchsighedidentified bélowd Methbdd ofy pan
The results (Fi ggr_e 4) showed that a greater number of cells that

bl ue.
ex%?esls%d Redfysing prefaroticong ukaty oieicells are g@qvm peshAtgdaugit of. g it Ausubsl
ei ther 2.5,04; %a{}ﬁﬁmk oI %@%%ﬁ%ﬁ gg%&%%? RAPEERE 33! fig! 213982'&0? KONB

generated usi g the vectof Z atone. Tnus, “expreé

was obser vaviléyeLias Phllidatioan) | s from TNF-a 25 induced killing. 64 '1 OCT
2004 WO O1/ 66741 PCT/ USOL/ 06801 Al'l publications and patent applications
cited in this specification are herein incorporated by reference as if each

i ndi vi dual ypubl i y I t Lealrion were specifically and

i ndi vi dual Fg nﬁfachgotﬂgf e ﬁ%c%‘?ggélg&g% by reference. Al though the
forego2dg i nvention [Eithebasturallgscriding drrecoabinae KCNBIpolgpeptidesidan be
illustration.and exanple for purposes af clarity of understanding, it wll
be readil ypﬁﬁgﬁ‘f@ﬁfls‘? g‘ﬁén%aﬁ)éf‘ V?}j’t“%ﬂg&ﬁsﬁy?’ 138RQstfr FSSEYS, AR Hfthgbf t he

t eachi ngs tiSnd j 1 mdi § LCalal he
made t her e?%pl\ﬁ/é%ﬁg%{l*&’ﬁt&%%l?ﬁc&g ﬁgﬁgﬁﬁjeﬁbs}g ?i tei?ﬁ?égg%g’o%kt’ Elteohfa)lppengec?B
cl ai ms. 65 tissut s@cTaLlodd,Glymiphsticitissan, drsmly athest sourck of @ KCNB lemeddg.ng a

pot assi um ¢hannegl ti,de risin reater than.75% am.no acid ..
sequence iﬁ%ﬁg@ﬁg&lﬁt&k&@gﬁp@%@% ﬁrespéﬁg"éﬂ I%Pnyé%?qbﬂf ﬁﬁﬁteﬂal@ri FFpc

i sol at g8l negpREGoRGistbndfe. £ BHD dellsWrehRticdllde pol ypepti e conprises greater

t han 90% ami no acid sequence identity to_the am no_acid sequence of SEQ ID

NG 1. 3. The isol at e@BImPisinsgnay be putifiediosubsipatiaipyrithby pangasdpt i de

D o2 o fhchtlles, W03, 8 Hob Rl o SHAFRHFediBERIdk! Wich Sude GRS ' ¢
ammonium sulfate; column chromatography, immunopurification xhethods, and others

(see, e.g., Scopes, Protein Purification: Principles and Practice (1982); U.S. Patent No.
30  4,673,641; Ausubel et al., supra; and Sambrook et al., supra).

A number of procedures can be employed when recombinant KCNB
polypeptide is being purified. For example, proteins having established molecular
adhesion properties can be reversibly fused to the KCNB polypeptide. With the
appropriate ligand, a KCNB polypeptide can be selectively adsorbed to a purification
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10 SEQID NO 1. 4. The isolated nucleic acid of claiml1, clal'r:h Q@T Whe| ai m
3, wherei wabksaac! ei ¢ aci d encodes a pol ypeptide that spedGT/BH1/098U| nds
~to polyclonal antibodies generated agai nst an am no acid sequence of SEQ ID
NO 1. 5. The. i | £l Cl (=) lelc.acid 15
encodes a ‘%f%?@%ﬂ%ﬁﬁ%ﬁ%ﬁ {tgeeéog?n néﬁggél@%%%%c@hg’f ‘@E&E%é Bpﬁﬁﬁgﬁge. The
i sol at ed rihed finfovee by edbky@bfit Betivit W ICCNBproteinsvaalatdobegnirifiedahig ses a

nucl eoti de sequence of SEQ ID NO:2 or SEQID NO'S. 7. The isolated nucleic
aci d of arynymoaffinifscqlumps. 3 4 or 5, wherein the nucleic acid is
anplified by primers that specifically hybridize under stringent 20
conditions to a nucleic acid conprising a nucleotide sequence of SEQ ID

NO 2 o5 SEQ | D AO 5. P@rifithtioh 90 Retetibinant KOCNS Protéincl ai m 7, wherein the
nucleic acid is anplified by a prinmer pair selected fromthe, grou .
consi sting of SEQ | DREeemabinart pse@nsarwprﬁssaﬁbyswﬁommbb@twm%wtw

NG 10. 66 A J ' ' | tassi um
channel po‘ie%/1 Bé?)%eé%gvn%ﬁsgf rqngslegt(r%e(a’g% g?la?%%%xﬁé@gf, g#ﬁﬁgﬂg%jéé rb??}gﬂ{é?t y to a
pol ypept i dadastigwbus ierpretdion aaxi bocastititiveq PesnetenindbEiipn WithiPTG invbreé ei n t he
nucleic acid S_selectively hybridizes un stri ngent bridization
conditionseﬁaﬁlpéeﬂﬁ@%il?lbiﬁ&r@méé!“ﬁ\“ SI"‘EPSI?:V‘?%?PO‘%%@ﬁ%t A5 10. An

i sol at ' [ | al : , Wherein the
el ol adtaeahleia e e PR foBh Btao Sredor folgfronfpitett, 1CCS! D

| east 30 contiguous Rfoteids akprdssedfin bicterdanag faen thsskblecappeegites$ERcIuBioNO: 1.
10 11. An jsglated nucleic acid of a{1y of c¢lai ,m;ﬁ%, 8 3, 4, . 7, 8 9, or
10, wher ei bpdiesd)-nSevesalpratocals are sheble o purification od R CIIB mejusinp hedigs Hor
sequence o L1 ' S g

consi sti ngéxc‘;iﬁIEJ %fﬁ&lﬂtg ("i,gr}mr’rﬁ1 ﬁg#%%%%gd@@%%gﬁgv%ﬂ%%gqaﬁgﬁéE #gg?r{rg nt

f rom am noams¥ordp3ificationnt chesiirdbotes Wy2disriptios of bactetish otlds igurbycinaubration

e o et Bt s eV PRI I ROES sOTRORHED sSRM R oR Dt Y °
V\A‘] . t h .. . ) . . . . !
idg:r?: '?y t@l\{i’%’?@%ﬂ%g acl seqﬁc%ngs?’%@éﬁ?%a“@%@ 4, %%BE?)%? eg??ge of
I8 S s sl e st
S u | | | u 1. . J
ot oTaFatidgh e AltgrTle Tsttiads of SYSIag bAciFTE 5P APPAREALI6 TiRse ot A0 in the

speci fical Ly (hiengs. ngﬁm% Lonal, a0t haadiees: fevgsat.ed agai nst SEQ | D NO 1.
67 1 OCT 2605’ 1%.’ The p%ifypebtlil}g‘g’ of clarm 12%5 w?1erei n the pol ypeptide

conpri2@s the ami no dfnetessayshe inchisicdRtdidd axiosdlubilized, Bnd thelybed exsll

pot assi um channel pal tide.of agny_of clalns, 12 14.. or 15,.. wherein
t he pol ypeﬁ?ﬁpﬁlémg%wgggy 8?“%‘@%’? t%ﬁen&%vrﬁm lgf‘ﬁ]lﬁge EFE% ]5*0?%111%'\/&@ anm no
aci d sequestedithSEdsRI¥dies é&%ba Rehatured BY futivt omE#Rlykid vt a stitpatible! ai s
12, 13, 14, 15, or 17, wherein the pol ypeptide conprises a subfragnent of

an ani no abuffess dipiahteesobyenseigeluge Nmt are ngi dineitad toires (fomagruit M to aboutdt ed
(o b SRR AN 0 150, I OTRAD, AT B

25  (from about 4 M to about 8 M). Some solvents which are capable of solubilizing

aggregate-forming proteins, for example SDS (sodium dodecyl sulfate) and 70% formic
acid, are inappropriate for use in this procedure due to the possibility of irreversible
denaturation of tl_le proteins, accompanied by a lack of immunogenicity and/or activity.
Although guanidine hydrochloride and similar agents are denaturants, this denaturation is
30 not irreversible and renaturation may occur upon removal (by dialysis, for example) or
dilution of the denaturant, allowing re-formation of immunologically and/or biologically
active protein. Other suitable buffers are known to those skilled in the art. KCNB
polypeptides are separated from other bacterial proteins by standard separation
techniques, e.g., with Ni-NTA agarose resin.
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10 19. An antibody that selectively binds to t he pol ypept i de~cf 08T y20@
clains 12w@316¢41 15, 16, 17, or 18. 20. The anti body of cPETWSEH68herei n
the anti body is a nonoclonal antibody. 21. An expression vector conprising
the nucleic acid of any of 15 clains 1-11. 22. A st. cell|, transfected with
the vector of claim AKCQBUVW,#EXSIRS’GS‘W to gurfy Kﬁﬁp‘alyeamﬁ&ﬁ#m agteria
modul at es I V) : t L E£le gt hod
conpri si ng &)QI?P?S co r‘éfé%tl?gﬁa 8{ ﬁ% bgg%ghmﬁg&\?\?gﬁj%ﬁ 3%‘%{%?5 % uﬁnﬁyéﬁgﬁg I

pol ypept i dgefiplasmofibe bicterigithepetibldshic fracitor( of thebatteriatm bgisolated byrcoldonal
effect of the conmpound on, the pal ypeptide. 24. T{lﬁ .rreﬁhodé;,cl ai m 23,
wher ei n t h@swokp sk inadditigndpothsr gagtheds kappadagkillss the gt ol isd#ig 25, The
met hod pf ¢l ai m. i | kS | aRRlid rhage. 26.
The net od?%)%h@%%%p%?%%l{é?ﬁeﬁ{gx #gﬁﬁ%ﬁg‘%dk ?lgsgét} ekgntget er mgned by
measuri ng Glede chei pelleois rebuspended i a biffer corttdinihgif0% badrose2 Ao lyketle cellshe

functional effect is determ ned by neasuring bindjng of the d to the
pol ypept idd _éhe h@te%@eﬁégmgqﬁr ang %F Wl%é 1s ’(ﬁﬁ‘é’i%Pﬁ?i ‘ﬂf“?}'ﬁ‘?ﬁ?ﬂéﬁ&éﬁgﬁ@ Zn;&i
expressed i . d | : ' 3 0 :

eukaryotic l%gﬁne#?@é%%%u@g%ﬁgﬁmg%gyl (r?rnelt?“ﬁ%g g?kggg?ec i@rl\g cgnce{rﬁ}:lg?l sina
bi ol ogi cal thesmieendtamtrdeaantadand savede The tdvothbimeamp pradeingpresenisn the(supernatant

provi ding the biological sanple fromthe mamal; and (Jii,) .detect] a

nucl ei d0aci@nhsisepaspieddrom e hast B!“é?‘ﬁ%gﬂgtﬂ‘,ﬂaﬁ@aé%natﬁc@%@?eéé’% H&ﬁovf'%%l

of the nucl.g] Wiy P, e in the sanple conpared to normal 15 indicates
t he presenctgb%%‘(ﬁgsgﬁ}:er ge%ﬁ s. 31. The nethod of claim30, wherein the
detecting step further conprises: (a) contacting the nucleic acid nol ecule
with a probe that selectively hyhridizes, tq.the nucleig¢ agci.d | e under
conditions in whBch tRtanaygdry ‘E@FP%@%&PI‘%" ‘f"tﬁif%g“p&"f‘gg?#ﬁﬁ ei ¢ acid
nol ecule to forma st %ig@eﬁfiﬁ@idi zation conpl ex; and (b) detecting the

. . e

hybri di zati on conpl ex met hod of claim 31, wherein the contacting
step fuwsther conpri se®ftenstsayn initiabstep,ipasticutpriynié the protein maxthee isspmpldxe ann an

lification, ion. 69 1 OCT 2004 33, T thod. of.. ¢l ai.m 32, i
Ehe anpi § 11 941 SAC Faghenabioncat SR Aty L the AR s e et 18 meeRGG
of any of CchHAVER fMfin the-celBdliuPs midia) }fﬂagm'b RedoRGbifidfl peste@efiftertise The | S

selected fromthe group consisting 0 reast cancer cells, lung cancer 5
cell's, col oprefamnsisaltde hinsnorawnd spifatet dremoninuesulfags precip@ates prageingbyiod of

claim 34, wherejn the cancer cells _are breast cancer, celds. . ..
e&ectively reducing the amount of Water i the protéin mixture. ﬂrotems then precipitate

20  on the basis of their solubility. The more hydrophobic a protein is, the more likely it is to
precipitate at lower ammonium sulfate concentrations. A typical protocol includes adding
saturated ammonium sulfate to a protein solution so that the resultant ammonium sulfate
concentration is between 20-30%. This concentration will precipitate the most
hydrophobic of proteins. The precipitate Iis then discarded (unless the protein of interest

25  is hydrophobic) and ammonium sulfate is added to the supernatant to a concentration
known to precipitate the protein of interest. The precipitate is then solubilized in buffer
and the excess salt removed if necessary, either through dialysis or diafiltration. Other
methods that rely on solubility of proteins, such as cold ethanol precipitation, are well
known to those of skill in the art and can be used to fractionate complex protein mixtures.

30 The molecular weight of a KCNB protein can be used to isolated it from
proteins of greater and lesser size using ultrafiltration through membranes of different
pore size (for example, Amicon or Millipore membranes). As a first step, the protein
mixture is ultrafiltered through a membrane with a pore size that has a lower molecular

weight cut-off than the molecular weight of the protein of interest. The retentate of the

34



36. The method of claim34, wherein the cancer cells are |ung td@f3eiilcel | s.
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A. Immunological Binding Assays
Once KCNB-specific antibodies are available, individual KCNB proteins

15 can be detected by a variety of immunoassay methods. For a review of the general
immunoassays, see also Methods in Cell Biology: Antibodies in Cell Biology, volume 37
(Asai, ed. 1993); Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991).
Moreover, the immunoassays of the present invention can be performed in any of several -
configurations, which are reviewed extensively in Enzyme Immunoassay (Maggio, ed.,

20  1980); and Harlow & Lane, supra. Immunological binding assays (or immunoassays)
typically use an antibody that specifically binds to a protein or antigen of choice (in this
case a KCNB protein or an antigenic subsequence thereof). The anﬁbody (e.g., anti-
KCNB) may be produced by any of a number of means well known to those of skill in the
art and as described above.

25 Immunoassays also often use a labeling agent to sl;eciﬁcally bind to and
label the complex formed by the antibody and antigen. The labeling agent may itself be
one of the moieties comprising the antibody/antigen complex. Thus, the labeling agent
may be a labeled KCNB polypeptide or a labeled anti-KCNB antibody. Alternatively, the
labeling agent may be a third moiety, such a secondary antibody, that specifically binds to

30 the antibody/KCNB complex (a secondary antibody is typically specific to antibodies of
the species from which the first antibody is derived). Other proteins capable of
specifically binding immunoglobulin constant regions, such as protein A or protein G,
may also be used as the label agent. These proteins exhibit a strong nonimmunogenic

- reactivity with immunoglobulin constant regions from a variety of species (see, e.g.,
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w0 severzHLﬂours optionally gom about 5 minutes to about 24 hours. However, the

incubation time will depend upon the assay format, antigen, volume of solution,
concentrations, and the like. Usually, the assays will be carried out at ambient
10  temperature, although they can be conducted over a range of temperatures, such as 10°C
to 40°C.
1. Noncompetitive assay formats
Immunoassays for detecting a KCNB protein in a sample may be either
competitive or noncompetitive. Noncompetitive immunoassays are assays in which the
15 amount of antigen is directly measured. In one preferred “sandwich” assay, for example,
the anti-KCNB antibodies can be bound directly to a solid substrate on which they are
immobilized. These immobilized antibodies then capture the KCNB protein present in
- the test sample. The KCNB protein thus immobilized is then bound by a labeling agent,
such as a second KCNB antibody bearing a label. Alternatively, the second antibody may
20 . lack a label, but it may, in turn, be bound by a labeled third antibody specific to
antibodies of the species from which the second antibody is derived. The second or third
antibody is typically modified with a detectable moiety, such as biotin, to which another

molecule specifically binds, e.g., streptavidin, to provide a detectable moiety.

25 2. Competitive assay formats _

In competitive assays, the amount of KCNB protein present in the sample
is measured indirectly by measuring the amount of a known, added (exogenous) KCNB
protein displaced (competed away) from an anti-K CNB antibody by the unknown KCNB
protein present in a sample. In one competitive assay, a known amount of KCNB protein

30 isadded to a sample and the sample is then contacted with an antibody that specifically
binds to the KCNB protein. The amount of exogenous KCNB protein bound to the
antibody is inversely proportional to the concentration of KCNB protein present in the

sample. In a particularly preferred embodiment, the antibody is immobilized on a solid
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10 U=10% UsYy @eadrinidife amount of KCNB protein present in a KCNB/antibody complex, or

alternatively by measuring the amount of remaining uncomplexed protein. The amount

Z
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1
(

of KCNB protein may be detected by providing a labeled KCNB molecule.

5 A hapten inhibition assay is another preferred competitive assay. In this
‘assay, the known KCNB protein is immobilized on a solid substrate. A known amount of
anti-KCNB antibody is added to the sample, and the sample is then contacted with the
immobilized KCNB. The amount of anti-KCNB antibody bound to the known
immobilized KCNB protein is inversely proportional to the amount of KCNB protein

10  present in the sample. Again, the amount of immobilized antibody may be detected by

detecting either the immobilized fraction of antibody or the fraction of the antibody that
remains in solution. Detection may be direct where the antibody is labeled or indirect by

the subsequent addition of a labeled moiety that specifically bmds to the antlbody as
described above.
15 .
3. Cross-reactivity determinations
Immunoassays in the competitive binding format can also be used for _
crossreactivity determinations. For example, a protein at least partially encoded by SEQ
ID NO:2 can be immobilized to a solid support. Proteins (e.g., KCNB proteins and
20  homologs) are added to the assay that compete for binding of the antisera to the
immobilized antigen. The ability of the added proteins to compete for binding of the
antisera to the immobilized protein is compared to the ability of the KCNB polypeptide
encoded by SEQ ID NO:2 to compete with itself. The percent cross-reactivity for the
above proteins is calculated, using standard calculations, Those antisefa with less than
25 10% cross—readtivity with each of the added proteins listed above are selected and pooled.
The cross-reacting antibodies are optionally removed from the pooled antisera by
immunoabsorption with the added considered proteins, e.g., distantly related homologs.
The immunoabsorbed and pooled antisera are then used in a competitive
binding immunoassay as described above to compare a second protein, thought to be
30  perhaps an aliele or polymorphic variant of a KCNB protein, to the immunogen protein
(i.e., KCNB protein encoded by SEQ ID NO:2). In order to make this comparison, the
two proteins are each assayed at a wide range of concentrations and the amount of each
protein required to inhibit 50% of the binding of the antisera to the immobilized protein is
- determined. If the amount of the second protein required to inhibit 50% of binding is less =
39
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homologs. For example, antibodies specific to human KCNB can be made by subtracting

out antibodies that are cross-reactive with mouse KCNB. In an analogous fashion,

antibodies specific to a particular KCNB protein can be made in an organism with

multiple KCNB genes.

10

4, Other assay formats

Western blot (immunoblot) analysis is used to detect and quantify the
presence of KCNB protein in a sample. The technique generally comprises separating
sample proteins by gel electrophoresis on the basis of molecular weight, transferring the

15  separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon filter,
or derivatized nylon filter), and incubating the sample with the antibodies that specifically
bind thg: KCNB protein. The anti-KCNB polypeptide antibodies specifically bind to the
KCNB polypeptide on the solid support. These antibodies may be directly labeled or
alternatively may be subsequently detected using labeled antibodies (e.g., labeled sheep

20  anti-mouse antibodies) that speciﬁcally bind to the anti-KCNB antibodies.

Other assay formats includ.e liposome immunoassays (LIA), which use
liposomes designed to bind specific molecules (e.g., antibodies) and release encapsulated
reagents or markers. The released chemicals are then detected according to standard
techniques (see Monroe et al., Amer. Clin. Prod. Rev. 5:34-41 (1986)).

25 One of skill in the art will appreciate that it is often desirable to minimize
nonspecific binding in immunoassays. Particularly, where the assay involves an antigen
or antibody immobilized on a solid substrate it is desirable to minimize the amount of
nonspecific binding to the substrate. Means of reducing such nonspecific binding are
well known to those of skill in the art. Typically, this technique involves coating the

30  substrate with a proteinaceous composition. In particular, protein compositions such as
bovine serum albumin (BSA), nonfat powdered milk, and gelatin are widely used with

powdered milk being most preferred.

5. Labels
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optical or chemical means. Useful labels in the present invention include magnetic beads
(e.g., DYNABEADS™), fluorescent dyes (e.g., fluorescein isothiocyanate, Texas red,

10 rhodamine, and the like), radiolabels (e.g., °H, '%°I, **S, ¥*C, or 32P), enzymes (e.g., horse
radish peroxidase, alkaline phosphatase and others commonly used in an ELISA), and
colorimetric labels such as colloidal gold or colored glass or plasﬁc beads (e.g.,
polystyrene, polypropylene, latex, etc.).

The label may be coupled directly or indirectly to the desired component

15  of the assay according to methods well known in the art. As indicated above, a wide
variety of labels may be used, with the choice of label depending on sensitivity required,
ease of conjugation with the compound, stability requirements, available instrumentation,
and disposal provisions. |

Nonradioactive labels are often attached by indirect means. Generally, a

20 ligand molecule (e.g., biotin) is covalently bound to the molecule. The ligand then binds
to another molecules (e.g., streptavidin) molecule, which is either inherently detectable or |
covalently bound to a signal system, such as a detectable enzyme, a fluorescent .
compound, or a chemiluminescent compound. The ligands and their targets can be used
in any suitable combination with antibodies that recognize a KCNB protein, or secondary

25  antibodies that recognize anti-KCNB.

The molecules can also be conjugated directly to signal generating
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest as
labels will primarily be hydrolases, particularly phosphatases, esterases and glycosidases,
or oxidases, particularly peroxidases. Fluorescent compounds include fluorescein and its

30 derivatives, rhodamine and its cierivatives, dansyl, umbelliferone, ezc. Chemiluminescent
compounds include luciferin, and 2,3-dihydrophthalazinediones, e.g., luminol. For a

review of various labeling or signal producing systems that may be used, see, U.S. Patent
No. 4,391,904,
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as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, enzymatic
labels may be detected by providing the appropriate substrates for the enzyme and
detecting the resulting reaction product. Finally simple colorimetric labels may be
detected simply by observing the color associated with the label. Thus, in various
dipstick assays, conjugated éold often appears pink, while various conjugated beads
appear the color of the bead.

Some assay formats do not require the use of labeIéEl components. For
instance, agglutination assays can be used to detect the presence of the target antibodies.
In this case, antigen-coated particles are agglutinated by samples comprising the target
antibodies. In this format, none of the components need be labeled and the presence of

the target antibody is detected by simple visual inspection.

VI.  Diagnosis of Diseases Associated with Altered KCNB Activity or Expression
KCNB nucleic acids, proteins, and/or antibodies can be used
diagnostically or prognostically to detect diseases or conditions associated with altered

KCNB activity or expression relative to normal. Such diseases can be associated with

either decreased or increased KCNB activity or expression. KCNB activity or expression

can be detected using any of a variety of reagents including, for example, KCNB protein,
mRNA, genomic DNA, or antibodies to KCNB. Changes in activ'ity can indicate
alterations in, e.g., KCNB gene copy number, mutations in the KCNB gene sequence,
alterations in transcription, translation, RNA, protein level, protein stability, or protein
activity. Accordingly, any of a large number of assays, examples of which are provided
herein, can be used to detect the KCNB nucleic acids or polypeptides.

Accordingly, the present sequences can be used to treat any of the herein-
described disorders or conditions in a patient, wherein an alteration in the level of
expression or activity KCNB, or the detection of a deleterious mutation in a KCNB
polynucleotide or polypeptide, indicates the presence or the likelihood of the disease or

condition. Thus, the present invention provides methods of detecting or diagnosing
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decreased activity of KCNB. These include cancer (further discussed below) brain-
associated disorders such as epilepsy, Alzheimer disease, Parkinson’s disease, stroke,
‘multiple, sclerosis, migraine, and psychiatric disorder including depression,

5  schizophrenia, bipolar disease as well as others (see, e.g., Harrison’s Principles of Internal
Medicine, 12th Edition, Wilson, et al., eds., McGraw-Hill, Inc.). Other diseases include
diseases related to the heart, such as arrhythmias, heart failure, and various vascular
diseases (see, e.g., Harrison’s Principles of Internal Medicine, 12th Edition, Wilson, et
al., eds., McGraw-Hill, Inc.) and diseases related to the pancreas such as pancreatitis,

10  diabetes, other abnormalities of hormonal secretion in the pancreas, e.g., glucagon,
somatostatin secretion (see, e.g., Harrison’s Principles of Internal Medicine, 12th Edition,
Wilson, et al., eds., McGraw-Hill, Inc).

In certain cmbodiments, e.g., diagnosis of cancer, the level of KCNB
polynucleotide, polypeptide, or protein activity will be quantified. In such embodiments,

15  the difference between the level of KCNB in a biological sample from a patient having, or
suspected of having a KCNB-associated disorder, and a normal, control level will
preferably be statistically significant. Typically, a diagnostjc presence often represents at
least about a 1.5, 2, 5, 10, or greater fold alteration in the level of KCNB polypeptide or
polynucleotide in the biological sample compared to a level expected in a control sample,

20  such as a sample of biological material representative of a healthy subject or normal
tissue. Detection of KCNB can be performed in vitro, i.e., in cells within a biological

~sample taken from the mammal, or in vivo. A “diagnostic presence” indicates any level
of KCNB that is altered from that expected in a normal control sample.
In one embodiment, a KCNB nucleic acid or protein can be used as a

25  diagnostic or prognostic tool, alone or in combination with other diagnostic methods, to
detect increases in KCNB copy number or expression that are associated with cancer, e.g.,
breast or lung as well as other cancers such as epithelial cancers, e.g., colorectal, prostate,
kidney, stomach, bladder, ovarian, or a cancer of the gastrointestinal tract. The detection
of KCNB nucleic acids or proteins can also be used to monitor the efficacy of a cancer

30  treatment. For example, the level of KCNB protein or nucleic acid after an anti-cancer
treatment can be compared to the level before treatment, wherein a decrease in the level
of the KCNB protein or nucleic acid after the treatment indicates efficacious treatment.
The levels of KCNB protein or nucleic acid can also be used to influence the choice of

anti-cancer treatment in a mammal, where, for example, a large increase in KCNB ‘
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I. Modu atmg KCNB Activity

A. Assays for Modulators of KCNB Proteins
In numerous embodiments of this invention, the level of KCNB activity
10 will be modulated in a cell by administering to the cell, in vivo or in vitro, any of a large
number of KCNB-modulating molecules, e.g., polypeptides, antibodies, amino acids,
nucleotides, lipids, carbohydrates, or any organic or inorganic molecule.
To identify molecules capable of modulating KCNB, assays will be
performed to detect the effect of various candidate modulators on KCNB activity in a
15  cell. The activity of KCNB polypeptides can be assessed using a variety of in vitro and in
vivo assays to determine functional, chemical, and physical effects, e.g., measuring the
binding of KCNB to other molecules (e.g., radioactive binding), measuring KCNB
protein and/or RNA levels, or measuring other aspects of KCNB polypeptides, e.g.,
phosphorylation levels, transcription levels, the ability to protect cells from apoptosis
20 (programmed cell death), receptor or channel activity, and the like. Such assays can be
used to test for both activators and inhibitors of KCNB proteins. Modulators thus |
identified are useful for, e.g., many diagnostic and therapeutic applications.
The potassium channcel activity of KCNB proteins can be assayed using a
variety of assays to measure changes in ion fluxes including patch clamp techniques,
25  measurement of whole cell currents, radiolabeled rubidium flux a.ssays, and fluorescence
assays using voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al., J. Membrane
Biol. 88:67-75 (1988); Daniel et al., J. Pharmacol. Meth. 25:185-193 (1991); Hoevinsky
et al., J. Membrane Biol. 137:59-70 (1994)). For example, a nucleic acid encoding a
KCNB protein or homolog thereof can be injected into Xenopus oocytes. KCNB activity
30  canthen be assessed by measuring changes in membrane polarization, i.e., changes in
membrane potential. A preferred means to obtain electrophysiological measurements is
by measuring currents using patch clamp techniques,' e.g., the “cell-attached” mode, the

“inside-out” mode, and the “whole cell” mode (see, e.g., Ackerman et al., New Engl. J.
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5 death can be measured using methodology described in Example 4.

The KCNB protein of the assay will typically be a recombinant or
naturally occurring polypeptide with a sequence of SEQ ID NO:1 or a conservatively
modified variant thereof. Alternatively, the KCNB protein of the assay will be derived
from a eukaryote and include an amino acid subsequence having amino acid sequence

10  identity to SEQ ID NO:1. Generally, the amino acid sequence identity will be at least
70%, optionally at least 75%, 85%, or 90%; or optionally at least 95% to 98%.
Optionally, the polypeptide of the assays will comprise a domain of a KCNB protein,
such as an N-terminal domain, a C-terminal domain, an extracellular loop, one or more
transmembrane domains, and the like. In certain embodiments, a domain of a KCNB

15  protein, e.g., an N-terminal domain, a C-terminal domain, an extracellular loop, or one or
more transmembrane domains, is bound to a solid substrate and used, e.g., to isolate any
molecules that can bind to and/or modulate their activity. In certain embodiments, a
domain of a KCNB polypeptide, e.g., an N-terminal domain, a C-terminal domain, an
extracellular loop, or one or more transmembrane domains, is fused to a heterologous

20  polypeptide, thereby forming a chimeric polypeptide. Such chimeric polypeptides are
also useful, e.g., in assays to identify modulators of KCNB.

Samples or assays that are treated with a potential KCNB protein inhibitor
or activator are compared to control samples without the test compound, to examine the
extent of modulation. Control samples (untreated with activators or inhibitors) are

25  assigned a relative KCNB activity value of 100. Inhibition of a KCNB protein is
achieved when the KCNB activity value relative to the control is about 90%, optionally
about 50%, optionally about 25-0%. Activation of a KCNB protein is achieved when the
KCNB activity value relative to the control is about 110%, optionally about 150%, 200-
500%, or about 1000-2000%. '

30 The effects of the test compounds upon the function of the polypeptides
can be measured by examining any of the parameters described above. Any suitable
physiological change that affects KCNB activity can be used to assess the influence of a

test compound on the polypeptides of this invention. When the functional consequences
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A host cell containing 2 KCNB protein of interest is contacted with a test
5 éompound for a sufficient time to effect any interactions, and then the level of gene
expression is measured. The amount of time to effect such interactions may be
empirically determined, such as by running a time course and measuring the level of
transcription as a function of time. The amount of transcription may be measured using
any method known to those of skill in the art to be suitable. For example, mRNA
10  expression of the protein of interest may be detected using Northern blots or by detecting

their polypeptide products using immunoassays.

B. Assays for KCNB-Interacting Compounds
In certain embodiments, assays will be performed to identify molecules
15 that physically interacting with KCNB proteins. Such molecules can be any type of
molecule, including polypeptides, polynucleotides, amino acids, nucleotides,
carbohydrates, lipids, or any other organic or inorganic molecule. Such molecules may
represent molecules that normally interact with KCNB or may be synthetic or other
molecules that are capable of interacting with KCNB and that can potentially be used as
20  lead compounds to identify classes of molecules that can interact with and/or modulate
KCNB. Such assays may represent physical binding assays, such as affinity
chromatography, immunoprecipitation, two-hybrid screens, or other binding assays, oi‘
may represent genetic assays.
In any of the binding or functional assays described herein, in vivo or in
25  vitro, any KCNB protein, or any derivative, variation, hc;molog, or fragment of a KCNB
protein, can be used. Preferably, the KCNB protein is at least about 70% identical to
SEQ ID NO:1. In numerous embodiments, a fragment of a KCNB protein is used. For
example, a fragment that contains only an N-terminal or C-terminal domain, or an
extracellular loop or transmembrane-domain can be used. Such fragments can be used
30 alone, in combination with other KCNB fragments, or in combination with sequences
from heterologous proteins, e.g., the fragments can be fused to a heterologous
polypeptides, thereby forming a chimeric polypeptide.
Compounds that interact with KCNB proteins can be isolated based on an
ability to specifically bind to a KCNB protein or fragment thereof. In numerous
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U& () - +v~diconhe ébodiment, affinity columns are made using the KCNB polypeptide, and
physically-interacting molecules are identified. It will be apparent to one of skill that
chromatographic techniques can be performed at any scale and using equipment from
5  may different manufactures (e.g., Pharmacia Biotechnology). In addition, molecules that
interact with KCNB proteins ir vivo can be identified by co-immunoprecipitation or other
methods, i.e., immunoprecipitating KCNB protein using anti-KCNB antibodies from a
cell or cell extract, and identifying compounds, e.g., proteins, that are precipitated along
with the KCNB protein. Such methods are well known to those of skill in the art and are
10  taught, e.g., in Ausubel et al., Sambrook et al., and Harlow & Lane, all supra.

C. Modulators and Binding Compounds
The compounds tested as modulators of a KCNB protein can be any small

organic or inorganic chemical compound, or a biological entity, such as a protein, sugar,

15  nucleic acid or lipid. Typically, test compounds will be small chemical mblecules and
peptides. Essentially any chemical compound can be used as a potential modulator or
binding compound in the assays of the invention, although most often compounds can be
dissolved in aqueous or organic (especially DMSO-based) solutions are used. The assays
are designed to screen large chemical libraries by automating the assay steps and

20  providing compounds from any convenient source to assays, which are typically run in
parallel (e.g., in microtiter formats on microtiter plates in robotic assays). It will be
appreciated that there are many suppliers of chemical compounds, including Sigma (St.
Louis, MO), Aldrich (St. Louis, MO), Sigma-Aldrich (St. Louis, MO), Fluka Chemika-
Biochemica Analytika (Buchs, Switzerland) and the like. i

25 In one preferred embodiment, high throughput screening methods involve
providing a combinatorial chemical or peptide library containing a large number of
potential therapeutic compounds (potential modulator or binding compounds). Such
“combinatorial chemical libraries” are then screened in one or more assays, as described
herein, to identify those library members (particular chemical species or subclasses) that

30 display a desired characteristic activity. The compounds thus identified can serve as
conventional “lead compounds™ or can themselves be used as potential or actual
therapeutics.
| A combinatorial chemical library is a collection of diverse chemical
compounds generated by either chemical synthesis or biological synthesis, by combining
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Preparation and screening of combinatorial chemical libraries is well
known to those of skill in the art. Such combinatorial chemical libraries include, but are
not limited to, peptide libraries (see, e.g., U.S. Patent No. 5,010,175, Furka, Int. J. Pept,

10  Prot. Res.- 37:487-493 (1991) and Houghton e? al., Nature 354:84-88 (1991)). Other
chemistries for generating chemical diversity libraries can also be used. Such chemistries
include, but are not limited to: peptoids (e.g., PCT Publication No. WO 91/19735),
encoded peptides (e.g., PCT Publication No. WO 93/20242), random bio-oligomers (e.g.,
PCT Publication No. WO 92/00091), benzodiazepines (e.g., U.S. Patent No. 5,288,514),

15  diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs et al., Proc. Nat.
Acad. Sci. USA 90:6909-6913 (1993)), vinylogous polypeptides (Hagihara et al., J. Amer.
Chem. Soc. 114:6568 (1992)), nonbeptidal peptidomimetics with glucose scaffolding
(Hirschmann et al., J. Amer. Chem. Soc. 114:9217-9218 (1992)), analogous organic
syntheses of small compound libraries (Chen et al., J. Amer. Chem. Soc. 116:2661

20 (1994)), oligocarbamates (Cho et al., Science 261:1303 (1993)), and/or peptidyl
phosphonates (Campbell et al., J. Org. Chem. 59:658 (1994)), nucleic acid libraries (see
Aﬁsubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (see, e.g., U.S.
Patent No. 5,539,083), antibody libraries (see, e.g., Vaughn et al., Nature Biotechnology,
14(3):309-314 (1996) and PCT/US96/10287), carbohydrate libraries (see, e.g., Liang et

25  al., Science, 274:1520-1522 (1996) and U.S. Patent No. 5,593,853'), small organic
molecule libraries (see, e.g., benzodiazepines, Baum C&EN, Jan 18, page 33 (1993);
isoprenoids, U.S. Patent 5,569,588_; thiazolidinones and metathiazanones, U.S. Patent No.
5,549,974; pyrrolidines, U.S. Patent Nos, 5,525,735 and 5,5 19,134; morpholino
compounds, U.S. Patent No. 5,506,337; benzodiazepines, U.S. Patent No. 5,288,514, and

30 the like).

Devices for the preparation of combinatorial libraries are commercially
available (see, 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, numerous combinatqﬁal libraries are themselves
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10  attached to a solid phase substrate.

In the high throughput assays of the invention, it is possible to screen up to
several thousand different modulators in a single day. In particular, each well of a
microtiter plate can be used to run a separate assay against a selected potential modulator,
or, if concentration or incubation time effects are to be observed, every 5-10 wells can

15  test a single modulator. Thus, a single standard microtiter plate can assay about 100 (e.g.,
96) modulators. If 1536 well plates are used, then a single plate can easily assay from
about 100 to about 1500 different compounds. It is possible to assay several different
plates per day; assay screens for up to about 6,000-20,000 different compounds is
possible using the integrated systems of the invention. More recently, microfluidic

20  approaches to reagent manipulation have been developed.

The molecule of interest can be bound to the solid state component,
directly or indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be
any of a variety of componenté. In general, a molecule which binds the tag (a tag binder)
is fixed to a solid support, and the tagged molecule of interest is attached to the solid

25  support by interaction of the tag and the tag binder.

A number of tags and tag binders can be used, based upon known
molecular interactions well described in the literature. For example, where a tag has a
natural binder, for example, biotin, protein A, or protein G, it can be used in conjunction
with appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an

30 immunoglobulin, etc.) Antibodies to molecules with natural binders such as biotin are
also widely available and appropriate tag binders; see, SIGMA Immunochemicals 1998
catalogue SIGMA, St. Louis MO).

Similarly, any haptenic or antigenic compound can be used in combination
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific
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5  polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes,
polyimides, and polyacetates can also form an appropriate tag or tag binder. Many other
tag/tag binder pairs are also useful in assay systems described herein, as would be
apparerlt to one of skill upon review of this disclosure.
Comumon linkers such as peptides, polyethers, and the like can also serve
10 astags, and include polypeptide sequences, such as poly-Gly sequences of between about
5 and 200 amino acids (SEQ ID NO:18). Such flexible linkers are known to persons of
skill in the art. For example, poly(ethelyne glycol) linkers are available frorm Shearwater
Polymers, Inc. Huntsville, Alabama. These linkers optionally have amide linkages,
sulﬂzydryl linkages, or heterofunctional linkages.
15 Tag binders are fixed to solid substrates using any of a variety of mcthods
currently available. Solid substrates are commonly derivatized or functionalized by
exposing all or a portion of the substrate to a chemical reagent which fixes a chemical
group to the surface which is reactive with a portion of the tag binder. For example,
groups which are suitable for attachment to a longer chain portion would include amines,
20 hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and hydroxyalkylsllanes can be
' used to functionalize a variety of surfaces, such as glass surfaces, The construction of
such solid phase biopolymer arrays is well described in the literature. See, e.g.,
Merrifield, J. Am. Chem. Soc. 85:2149-2154 (1963) (describing solid phase synthesis of,
e.g., peptides); Geysen et al., J. Immun. Meth 102:259-274 (1987) (describing synthesis
25 of solid phase components on pins); Frank & Doring, Tetrahedron 44:60316040 (1988)
(describing synthesis of various peptide sequences on cellulose disks); Fodor et al.,
Science, 251:767-777 (1991); Sheldon ef al,, Clinical Chemistry 39(4):718-719 (1993);
and Kozal ef al., Nature Medicine 2(7):753759 (l996) (éll describing arrays of
biopolymers fixed to solid substrates). Nonchemical approaches for fixing tag binders to

30  substrates include other common methods, such as heat, cross-linking by UV radiation,
and the like.

2. Computer-based assays
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involves computer assisted drug design, in which a computer system is used to generate a

three-dimensional structure of a KCNB protein based on the structural information
encoded by its amino acid sequence. The input amino acid sequence interacts directly
5  and actively with a pre-established algorithm in a computer program to yield secondary,
tertiary, and quaternary structural models of the protein. The models of the protein
structure are then examined to identify regions of the structure that have the ability to
bind. These regions are then used to identify compounds that bind to the protein.
The three-dimensional structural model of the protein is generated by
10  entering protein amino acid sequences of at least 10 amino acid residues or corresponding
nucleic acid seqﬁences encoding a KCNB polypeptide into ﬁle computer system. The
nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, is
preferably SEQ ID NO:2 or SEQ ID NO:1, and conservatively modified versions thereof.
The amino acid sequence represents the primary sequence or subsequence of the prbtein,
15  which encodes the structural information of the protein. At least 10 residues of the amino
acid sequence (or a nucleotide sequence encoding 10 amino acids) are entered into the
computer system from computer keyboards, computer readable substrates that include,
but are not limited to, electronic storage media (e.g., magnetic diskettes, tapes, cartridges,
and chips), optical media (e.g., CD ROM), information distributed by internet sites, and
20 by RAM. The three-dimensional structural model of the protein is then generated by the
interaction of the amino acid sequence and the computer system, using software known to
those of skill in the art.
The amino acid sequence represents a primary structure that encodes the
information necessary to form the secondary, tertiary and quaternary structure of the
25 protein of interest. The software looks at certain parameters encoded by the primary
sequence to generate the structural model. These parameters are referred to as “energy
terms,” and primarily include electrostatic potentials, hydrophobic potentials, solvent
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der
Waals potentials. Biological molecules form the structures that minimize the energy
30 terms in a cumulative fashion. The computer program is therefore using these terms
encoded by the primary structure or amino acid sequence to create the secondary
 structural model.
The tertiary structure of the protein encoded by the secondary structure is
then formed on the basis of the energy terms of the secondary structure. The user at this.
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Once the structure has been generated, potential modulator binding regions
are identified by the computer system. Three-dimensional structures for potential
modulators are generated by entering amino acid or nucleotide sequences or chemical

10  formulas of compounds, as described above. The three-dimensional structure of the
potential modulator is then compared to that of the KCNB protein to identify compounds
that bind to the protein. Binding affinity between the protein and compound is
determined using energy terms to determine which conipounds have an enhanced
probability of binding to the protein.

15 .Computer systems are also used to screen for mutations, polymorphic
variants, alleles and interspecieé homologs of KCNB genes. Such mutations can be
associated with disease states or genetic traits. ' As described above, GeneChip™ and
related technology can also be used to screen for mutations, polymorphic variants, alleles
and interspecies homologs. Once the variants are identified, diagnostic assays can be

20  used to identify patients having such mutated genes. Identification of the mutated KCNB
genes involves receiving input of a first nucleic acid or amino acid sequence of SEQ ID
NO:2 or SEQ ID NO:1, respectively, and conservatively modified versions thereof. The
sequence is entered into the computer system as described above. The first nucleic acid
or amino acid sequence is then compared to a second nucleic acid or amino acid sequence

25  that has substantial identity to the first sequence. The second seq.uence is entered into the
computer system in the manner described above. Once the first and second sequences are
compared, nucleotide or amino acid differences between the sequences are identified.
Such sequences can represent allelic differences in various KCNB genes, and mutations
associated with disease states and genetic traits.

30 _

VIII. Modulating nKCN Activity/Expression to Treat Diseases or Conditions

In numerous embodiments of this invention, a compound, e.g., nucleic

acid, polypeptide, or other molecule is administered to a patient, in vivo or ex vivo, to
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Thus the present invention provides methods of treating diseases that are
associated with increased or decreased activity of KCNB. In certain embodiments,
KCNB can be used in the diagnosis and treatment of diseases or conditions. For example,
10  the activity of KCNB that is expressed in a particuiar cell type can be used to modulate
cellular function (e.g., responsiveness to extracellular signals), thereby specifically
modulating the function of the cells of that type in a patient. Further, mutations in the cell
specific KCNBs will likely produce a disease, condition, or symptom associated with a
lack of function of the particular cell type. These include cancer, including breast, lung,
15  colon, and prosfate cancer, brain-associated disorders such as epilepsy, Alzheimer
disease, Parkinson’s disease, stroke, multiple, sclerosis, migraine, and psychiatric
disorder including depression, schizophrenia, bipolar disease as well as others (see, ¢.g.,
Harrison’s Principles of Internal Medicine, 12th Edition, Wilson, et al., eds., McGraw-
Hill, Inc.). Other diseases include diseases related to the heart, such as arrhythmias, heart
20  failure, and various vascular diseases (see, e.g., Harrison’s Principles of Internal
Medicine, 12th Edition, Wilson, et al., eds., McGraw-Hill, Inc.) and diseases related to
the pancreas such as pancreatitis, diabetes, other abnormalities of hormonal secretion in

the pancreas, e.g., glucagon, somatostatin secretion (see, e.g., Harrison’s Principles of
Internal Medicine, 12th Edition, Wilson, et al., eds., McGraw-Hill, Inc). Accordingly,

25  modulation of KCNB (e.g., by administering modulators of KCNB) can be used to treat
or prevent any of the conditions or diseases.

Compounds that can be administered to a patient include nucleic acids
encoding full length KCNB polypeptides, e.g., as shown as SEQ ID NO:1, or any
derivative, fragment, or variant thereof, operably linked to a promoter. Suitable nucleic

30 acids also include inhibitory sequences such as antisense or ribozyme sequences, which
can be delivered in, e.g., an expression vector operably linked to a promoter, or can be
delivered direc_tly. Also, any nucleic acid that encodes a polypeptide that modulates the
expression of KCNB can be used.
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Proteins can also be delivered to a patient to modulate KCNB activity. In

preferred embodiments, a polyclonal or monoclonal antibody that specifically binds to
KCNB will be delivered. In addition, any polypeptide that interacts with and/or
modulates KCNB activity can be used, e.g., a polypeptide that is identified using the

10  presently described assays. In addition, polypeptides that affect KCNB expression can be
used. |

Further, any compound that is found to or designed to interact with and/or
modulate the activity of KCNB can be used. For example, any compound that is found,
using the methods described herein, to bind to or modulate the acﬁvity of KCNB can be

15  used.

Any of the above-described molecules can be used to increase or decrease
the expression or activity of KCNB, or to otherwise affect the propettiés and/or behavior
of KCNB polypeptides or polynucleotides, e.g., stability, intracellular localization,
~ interactions with other intracellular or extracellular moieties, etc.

20

A. Administration and Pharmaceutical Compositions
Administration of any of the present molecules can be achieved by any of
the routes normally used for introducing or bringing a modulator compound into ultimate
contact with the tissue to be treated. The modulators are administered in any suitable

25 manner, optionally with pharmaceutically acceptable carriers. Suitable methods of
administering such modulators are available and well known to those of skill in the art,
and, although more than one route can be used to administer a particular cbmposition, a
particular route can often provide a more immediate and more effective reaction than
another route.

30 Pharmaceutically acceptéble carriers are determined in part by the
pa;'ticular composition being administered, as well as by the particular method used to
administer the composition. Accordingly, there is a wide variety of suitable formulations
of phannaceutic_al_ compositions of the present invention (see, e.g., Rémington s

Pharmaqeutical Sciences, 17" ed. 1985)).
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acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and the like.

5 Formulations suitable for administration include aqueous and nonaqueous
solutions, isotonic sterile solutions, which can contain antioxidants, buffers, bacteriostats,
and solutes that render the formulation isotonic, and aqueous and nonaqueous sterile
suspensions that can include suspending agents, solubilizers, thickening agents,
stabilizers, and preservatives. In the prac'tice of this invention, compositions can be

10  administered, for example, orally, nasally, topically, intravenously, intraperitoneally,
intravesically or intrathecally. The formulations of compounds can be presented in unit-'
dose or multi-dose sealed containers, such as ampules and vials. Solutions and
suspersions can be prepared from sterile powders, granules, and tablets of the kind
previously described. The modulators can also be administered as part a of prepared food

15 ordrg. |

The dose administered to a patient, in the context of the present invention
should be sufficient to effect a beneficial response in the subject over time. The dose will
be determined by the efficacy of the particular modulators employed and the condition of
the subject, as well as the body weight or surface area of the region to be treated. The

20 size of the dose also will be determined by the existence, nature, and extent of any
adverse side-effects that accompany the administration of a particular compound or
vector in a particular subject.

In determining the effective amount of the modulator to be administered, a
physician may evaluate circulating plasma levels of the modulator, modulator toxicities,

25  and the production of anti-modulator antibodies. In general, the d-ose_ equivalent of a
modulator is from about 1 ng/kg to 10 mg/kg for a typical subject.

For administration, modulators of the present invention can be
administered at a rate determined by the LD-50 of the modulator,' and the side-effects of
the compound at various coricentrations, as applied to the mass and overall health of the

30 subject. Administration can be accomplished via single or divided doses.

IX. Kits
Reagents that specifically hybridize to KCNB nucleic acids, such as
KCNB probes and primers, and KCNB-specific reagents that specifically bind to or
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KCNB polynucleotide in a sample include numerous techniques known to those skilled in
5 fhe art, such as Southern analysis, Northern analysis, dot blots, RNase protection, S1
analysis, amplification techniques such as PCR and LCR, and in situ hybridization. In in
situ hybridization, for example, the target nucleic acid is liberated from its cellular
surroundings so as to be available for hybridization within the cell while preserving the
cellular morphology for subsequent interpretation and analysis. The following articles

10  provide an overview of the art of in situ hybridization: Singer et al., Biotechniques 4:230-
250 (1986); Haase et al., Methods in Virology, vol. VII, pp. 189-226 (1984); and Nucleic
Acid Hybridization: A Practical Approach (Hames et al., eds. 1987). In addition, a
KCNB protein can be detected using the various immunoassay techniques described
above. The test sample is typically compared to both a positive control (e.g., a sample

15  expressing a recombinant KCNB protein) and a negative control.

The present invention also provides for kits for screening for modulators
of KCNB protems or nucleic acids. Such kits can be prepared from readily available
materials and reagents. For example, such kits can comprise any one or more of the
following materials; KCNB nucleic acids or proteins, reaction tubes, and instructions for

20 testing KCNB activity. Optionally, the kit contains a biologically active KCNB protein.
A wide variety of kits and components can be prepared according to the present
invention, depending upon the intended user of the kit and the particular needs of the
user.

EXAMPLES
25  Example 1. Amplification of KCNB in cancer
| The following example shows that KCNB is amplified in cancer.

KCNB was identified as the epicenter of ampliﬁcétion at human
chromosomal region 8q24.3, which is amplified in cancer. This example demonstrates
determination of DNA copy number in the 8q24.3 amplicon (Figure 2).

30 DNA copy nurnbér was determined for each of 10 markers in genomic
DNA samples prepared from both primary tumors and tumor cell lines to define the
boundaries of the amplicon. The following markers were used: Wi-11623, human STS;
FAK, focal adhesin kinase (Accession No. L13616); 34D10-5', T7 side BAC sequence of
clone 34D10 of CITB human BAC B&C libraries release IV; 381K12-T7, T7 side BAC
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Biosystems)and synthesized by Operon Technologies. Target probe, a reference probe

representing a normal single copy region in the genome, and tumor genomic DNA (10
10  ng) were subj ected to the Applied Biosystems 7700 Tagman Sequence Detector following
the manufacturer's protocol. The results are shown in Figure 2. These data define the
boundaries of amplification of the 8q24.3 region.
Further analysis of approximately 200 breast tumors showed that about 10-
- 14% are amplified at this region. Primary breast tumors were provided by Linda Rodgers
15  and Mike Wigler at the Cold Spring Harbor Laboratory and by Jeff Marks at Duke

University

Identification of KCNB
The PCR-based physical mapping, supra, showed that the BAC clone
20  431cl8 (Accession number AC007869) of human BAC library CITB release IV
(Research Genetics) was in the epicenter. Subsequently, a human genomic sequence of
about 200 kB in length that is contained in the BAC clone was used to search the
Genbank and SWISSPROT databases via BLASTX.
Regions of the sequence were found to exhibit sequence homology with a
25  previously Caenorhabditis elegans K channel protein TWK-8 (Accession number
P34410.) TWK-8 is homologous to a cloned human potassium channel, KCNK3
(Accession number AAC51777/PID g2465542), which is localized to human
chromosome 2p23. Based on the homology to KCNK3, an open reading frame set out as
SEQ ID NO:2 was determined from the genomic sequence. The deduced open reading
30  frame of KCNB shares 62% amino acid identity with KCNK3. The predicted amino acid
sequence of the KCNB protein encoded by genomic DNA is shown as SEQ ID NO:1.
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out in SEQ ID NOs:3 and 4 was then performed to obtain a cDNA encoding KCNB from
a ¢cDNA preparation from a breast cancer cell line ZR7530. The cDNA was isolated as
5 ‘follows.
(1) 1st strand cDNA preparation:

One micro-gram of total RNA prepared from a humnan breast cancer cell
line, ZR7530, was incubated with 1 pM of oligo (dT)13 and 200 units of MMLYV reverse
transcriptase (CIONTECH, Palo Alto, CA) in a total volume of 20 uL containing the

10  following components: 50 mM Tris-HCI pH 8.3, 75 mM KCl, 3 mM MgCl, and 50 uM
dNTP. After an incubation of 60 min at 42°C, the reaction was maintained at 95°C for
5min to inactivate the reverse transcriptase. Subsequently, eighty micro-liters of |
nuclease-free water was added to give the final 1*-strand cDNA preparation.

(2) PCR amplification of KCN cDNA:

15 Four micro-liters of the 1st strand cDNA preparation of ZR7530 was
mixed in a total volume of 50 uL with the following ingredients: 20 uM dNTP, 0.5 pM of
each of oligonucleotides RS and R10 (SEQ ID NOs: 3 and 4, respecﬁvely), 10 mM Tris-
HCl pH 8.85, 5 mM (NH,),S04, 25 mM KCl, 2 mM MgSOs, and 3 units of PWO DNA
polymerase (Roche, Indianapolis, IN), . The reaction was then overlaid with mineral oil

20 (30 pL) and amplified using a PCR thermal cycler (MJ Research, Watertown, MA) for 40
cycles, each conéisting of 3 steps: 95°C for 20 sec, 64°C for 40 sec, and 72°C for 1 min.
Subsequently, the mixture was purified using High-Pure PCR purification columns
(Roche, Indianapolis, IN) following manufacturer’s recommendations. Upon analyses
using 2% égarose gel electrophoresis, a product of approximately 1.2 kb in length was

25  detected, representing the full-length open reading frame of KCNB. .

The sequence of the cDNA was identical to that of the open reading frame
of the genomic sequence (SEQ ID NO:2) except for a cytosine at position 653, which
replaced the T present in the genomic sequence. The substitution of C for T at that
position does not alter the amino acid encoded by the nucleotide sequence.

30  The nucleotide sequence of the 5” and 3’ untranslated regions (UTRs) of the KCNB
messenger RNA in the breast tumor cell line ZR7530 were determined using the RACE

(rapid amplification of cDNA ends) method. The cDNA sequence including the 5° and 3’
- UTRs is set forth in SEQ ID NO:5. '
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5 and the corresponding genomic sequence (accession #:AC007869), an intron of
approximately 83.6 kb is deduced to be flanked by exon 1 and 2. The putative
polyadenylation signal sequence is underlined.
Example 2. KCNB expression
The following examples demonstrates that KCNB is normally expressed at

10  high levels in the brain and is overexpressed in cancer.

KCNB is overexpressed in a breast cancer cell line relative to riormal breast cells

The level of expression of KCNB mRNA was also determined in breast
cancer tissue relative to normal breast tissue (Table 1). Quantitative PCR was performed
as indicated below.

15 Total RNA was isolated from tumor cell lines and frozen primary tumor
tissues using the Trizol reagent (Gibco/Life technology, Gaithersburg, MD) and stored in
RNAsecure (Ambion, Austin, TX) at about 1pg/ul. concentration. Total RNA was
treated with DNAasel (Gibco) to eliminate genomic DNA and then subjected to reverse
transcriptase reaction coupled with PCR amplification in a one-tube format according to

20  the manufacturer (Perkin Elmer/ABI). The number of PCR cycles needed to Cross a
preset threshold, also known as Ct value, in the sample tumor RNA preparations and a
series of normal mammary gland RNA preparations at various concentrations was
-measured for both the target probe and the B-actin probe by using a PE/ABI 7700
Taqman machine. The relative abundance of target sequence to f-actin in each sample

25  was then calculated by statistical analyses of the Ct values of the unknown samples and

' the standard curve generated from the mammary gland RNA preps of various
concentrations.
Three oligonucleotides were used for each quantitative PCR; a forward
primer, a reverse primer, and a probe. In performing the analyses to obtain the results

30  shown in Table 1, two different sets of oligonucleotides, which are set out in SEQ ID

NOs 6-8 and 9-11, were used. Comparable results were obtained with each set. The

results shown in Table 1 demonstrate that KCNB is overexpressed in breast cancer cells

relative to normal.
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Of the 12 tumors that do not exhibit amplification of KCNB, 7

overexpressed KCNB, often a hallmark of an oncogene.

. TABLE la
10 Relative KCNB mRNA Levels In Breast Cancer CellLines
Breast Tumor Cell Line Relative mRNA Level

'ZR7530 3
BT20 0.27
BT549 , 0.81
MCF7 0.32
26NC 0.56

“HBL-100 _ 1

“Normal mammary gland 1

epithelial cells

Of the 7 cell lines in the table, ZR7530 is the only one amplified at 8q24.3.
Relatxve levels of KCNB mRNA were normalized to either the HBL-100

cell line or to normal mammary gland epithelial cells. f-actin mRNA was
used as the internal reference in all samples tested. '

15 ND=not determined
Table 1b
mRNA Expression in Primary Breast Tumors

: Gene copy Relative mRNA
Breast tumor number expression level

88-523 - 7.1

96-201 - 13

96-342 - 5.8

96-102 - 8.9

96-32 - 0.4

96-16 - 0.7

95-523 - 1.0
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88-468 - 27

CHTN159 + 13.8

95-480 + 92

95-347 + 11

91-82 + 550

90-445 + 323

90-794 + 13433

90-197 + 66

88-499 + 108

87-634 + 69

96-308 + 25

88-682 + 3.5

96-442 ND 2.2

96-349 ND 4.7

96-317 ND 11

96-273 ND 0.4

96-190 ND 52

96-160 ND 1.2

96-140 ND - 34

96-109 ND 0.35

96-84 ND 1.0

95-504 ND 1.9

95-487 ND 1.5

95-427 ND. 1.4

95-283 ND 1.7

95-237 ND 1.6

95-65 ND 0.14




'()- 10% U& ()- >H M!"aBb@1!!al-"10% U& ()-, S, $10% U&' (-1 DT Q064
' () - Flt OPSL0L%d78 () -1 " 10% U () -#10% U ()- "/ #t #it####d YN@TUS@bosdy U 10
10 U<10% U& ()-L9 10% U& ()-  7910% U& () - &6- 10% W& () - S410%

' () - #HEHYO LA2YNC L1 Floty%%gs 10% h& ()- ! @$10% h! h& () -

"10% h By s aRygssed s ofher £a% %“)’"%’[&I ()n**dEYNC 1!!a" $9! 10%

Y'10% & 3! 1)

070k 5 o e O O 0 M

h& () -y, &$amos (leble2). \Z&ie]:ﬁ%ltsgzlo?]v ;hat K?ljBﬁlgﬁjE?vﬁdxpﬂe@m&gg%goﬁdEﬁ;\@W ()-
O0 9 Y% ~\ =

i?l gt }(303 0 h <f'hO/ )Pfls exg:?%gg 18y 1ca)tq§1)t ,ég&u‘p}elaséatlcl I;rostate

1096 wWerd Fmdt RG34

94 0%’ 8 i;ag; %%t[y@& g Y18(J>7@|§&?e? @53§33N4Q444 ol or Epdret %ggﬁ"é%

examined. Of 20 lung tumors examined, 35% exhibited expressxon greater than five fold.

1%@%“"%

Table 2
Tumor Type Amplification mRNA
overexpression
frequency
Breast Tumors | <2-fold: 19 50% >5-fold
n=38 5-10-fold: 7
10-20-fold: 6
>20-fold: 6
Lung Tumors <2-fold: 8 35% >5-fold
n=20 2-3-fold: 5
5-10-fold: 3
10-20-fold: 1
>40-fold: 3
Colon Tumors | <2-fold: 9 10% >5-fold
n=10 >40-fold: 1
Prostate Tumors | <2-fold: 20 15% >5-fold
n=26 2-5-fold: 2
5-10-fold: 2
>10-fold: 2

10 Human TASK1, a close sequence homolog of KCNB, is not overexpressed in cancer-.
TASK1(also known as KCNK3, Duprat et al. EMBO J. (1997) 16, 5464-

5471) shares 62% protein sequence identity with KCNB. A subset of primary breast
tumors were examined to determine whether TASK is overexpress'ed in cancer. The level
of TASK1 mRNA was determined using methodology similar to that for the

15 determination of KCNB mRNA levels. The TASK primers and probe used for the
Tagman analysis of TASK1 mRNA expression and copy number were: forward PCR
primer, 5° GCAGTGTCTGGAAGGCTGAAG 3° (SEQ ID NO:12); reverse PCR primer,
5’ CGCACTG GAGGTTCAAGCTAA 3’ (SEQ ID NO:13); and, the detection probe [6-
FAM]-CCTCCAGCCACATTCT CATAGCAGGTAGG-[TAMRA] (SEQ ID NO:14).

20 ' TASK]1 was not overexpressed in cancer nor were any breast tumors

identified that exhibited an increased TASK1 gene copy number (Table 3) . Thus, the-
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95-326 - 10.0 0.03

94-847 - 2.9 0.3

94-797 - 16 0.7

95-347 4 11 0.03

91-82 + 550 | 18

87-634 + 69 0.7

88-682 + 3.5 0.07

5 KCNB is highly expressed in normal human brain tissue.
Fifteen normal human tissue total RNAs were purchésed from Biochain
Institute and analyzed for KCNB expression using RT-Taqman (Table 4). Most tissues
express KCNB at comparable level except for brain which expressés relatively high levels
of KCNB. Levels were determined relative to the level of B-actin in the tissue. The

10  results are expressed in an arbitrary unit.

Table 4
Relative KCNB
Normal tissue mRNA level
brain | 1381
pancreas 7.6
heart 8.6
colon . 1.5
spleen 1.1
liver - 1.2
placenta 0.91
breast , 2.1
kidney : 3.9
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prostate 0.85

bladder 2.2

PBL 0.96

Example 3. Expression c;f functional KCNB in COS-7 cells.

The following example shows the effects of the expression of KCNB on
whole cell currents.

5 Transfection analysis was used to examine the activity of KCNB in COS-7
cells using an expression plasmid encoding KCNB. Control cultures received the same
expression vector lacking the KCNB insert. Whole cell currents were recorded in pipette
and bath solutions containing 140 mM KCI. The holding potential was 0 mV, and
voltage steps were from -150 to +116 mV in 14 mV increments. The results are shown in

10  Figure 3. The data demonstrate that currents are generated in those cells that express
KCNB, and further, that KCNB exhibits an activity characteristic of a potassium channel

protein.

Example 4. KCNB gfotects cells from TNF-a induced cell death

15 : Using a retrovirus-based gene transfer method, transfectants of MEF
(mouse embryonic fibroblast) cell line A9 that expressed either KCNB, BCL2, or both
KCNB and BCL2 were established. The senstitivity of the these cell lines to TNF-o was
then tested. The transfectants were cultured in DMEM/F-12 (Gibeo)+ 10% FBS (Gibco)
in the presence 0, 2.5, or 5 ng/ml of mouse TNF-a (Calbiochem). Forty eight hours after

20 the addition of TNF-a, all cells, both living and dead, were collected and stained with
trypan blue. The results (Figure 4) shoWed that a greater number of cells that expressed
KCNB or both KCNB and BCL2 survived following treatment with either 2.5 or 5 ng/ml
TNF-o compared to those transfectants that were generated using the vector control or

BCL2 alone. Thus, expression of KCNB was observed to protect cells from TNF-a.-
25  induced killing.

64



Ugt () -1 f2810% X X& () -1 F1nt10% U8 ()= |/10% U& ()-1-410% U& Q1 gor g
CUDUEUK UUoMjéé@11! | 10 U33 ! 109B&' ()- F" 109B& () - PCTIUSOT b6
109B& () - 3@®109B& ()-!6Y! 109BB& ()-- 10 U 10 UNMMNMEKS 11 |

U : $109B& ()- | 1098& ()- Y "100B& ()- &LOYB& ()-

109B& ()-f109B& () - MRKW@Z@EK@dpatenKBpWaatmns cited in this specification are

M 1008  FEA ERHEtAES RESereobe )55 g fyal U gaongons etset gpnlicaion

10982 () - ord 1 Rl iR Hoins ko d 10 U3 10%
h&' () - Qs h&f'{a)(l T 10|3a1%5<10%3& inaGiporafed byfresldce

: S109B&' () - 6" 10%#&' (Althpughdbe eragding ir n@emtwn has Hemfﬁemdue)im sorh@ ¥etail by

Qi&l -3 3YJV9<1§’ Sibdtraroh W a.lﬁ)le for gx%ql)gg?s%%cfa}lty of un e(;(s& &lmg,)l? Lvtijl?l?e Se%(cjlﬁy@

apparent to one of ordinary skill in the art in light of the teachings of this invention that
certain changes and modifications may be made thereto without departing from the spirit

or scope of the appended claims.
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polypeptide comprising greater than 75% amino acid sequence identity to the amino
acid sequence of SEQ ID NO:1.

5 2. The isolated nucleic acid of claim 1, wherein the polypeptide
comprises greater than 90% amino acid sequence identity to the amino acid sequence of
SEQ ID NO:1.

3. The isolated nucleic acid of claim 1, wherein the polypeptide
comprises greater than 95% amino acid sequence identity to the amino acid sequence of

10 SEQIDNO:1.

4, The isolated nucleic acid of claim 1, claim 2, or claim 3, wherein
the nucleic acid encodes a polypeptide that specifically binds to polyclonal antibodies
generated against an amino acid sequence of SEQ ID NO:1.

5. The isolated nucleic acid of claim 1, wherein the nucleic acid

15 encodes a protein comprising the amino acid sequence of SEQ ID NO:1.

6. The 1solated nucleic acid of claim 1, wherein the nucleic acid
comprises a nucleotide sequence of SEQ ID NO:2 or SEQ ID NO:5.

7. The isolated nucleic acid of any of claims 1, 2, 3, 4, or 5, wherein
the nucleic acid is amplified by primers that specifically hybridize under stringent

20 conditions to a nucleic acid comprising a nucleotide sequence of SEQ ID NO:2 or SEQ
ID NO:5.

8. The isolated nuleic acid of claim 7, wherein the nucleic acid is

amplified by a primer pair selected from the group consisting of SEQ ID NO:6 and SEQ

ID NO:7; and SEQ ID NO:9 and SEQ ID NO:10.
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9. An isolated nucleic acid encoding a potassium channel
polypeptide comprising greater than 75% amino acid identity to a polypeptide
comprising the amino acid sequéncc of SEQ ID NO:1, wherein the nucleic acid

5  selectively hybridizes under stringent hybridization conditions to a nucleotide sequence
of SEQ ID NO:2 or SEQ ID NO:5.

10. An isolated nucleic acid of any of claims 1, 2, 3, 4, 7, 8, or 9,
wherein the nucleic acid encodes a potassium channel polypeptide, that comprises at
least 30 contiguous amino acids of the amino acid sequence of SEQ ID NO:1.

10 11. An isolated nucleic acid of any of claims 1, 2, 3, 4, 7, 8, 9, or 10,
wherein the nucleic acid encodes g a subfragment of an amino acid sequence of SEQ ID
NO:1, which subfragment is selected from the group consisting of the C-terminal
domain, the M3 domain, and the subfragment from amino acid 30 to amino acid 70.

12.  Anisolated potassium channel polypeptide comprising greater

15  than 75% amino acid sequence identity to the amino acid sequence of SEQ ID NO:1.

13, The polypeptide of claim 12, wherein the polypeptide comprises
greater than 90% amino acid sequence identity to the amino acid sequence of SEQ ID
NO:1.

14, The polypeptide of claim 12, wherein the polypeptide comprises

20  greater than 95% amino acid sequence identity to the amino acid sequence of SEQ ID
NO:1.

15. The polypeptide of any of claims 12, 13, or 14, wherein the

polypeptide specifically binds to polyclonal antibodies generated against SEQ ID NO:1.
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.~ An expression vector comprising the nucleic acid of any of

15 claims 1-11.
22.  Ahost cell transfected with the vector of claim 21.
23. A method of identifying a compound that modulates the activity
of a potassium channel polypeptide, the method comprising:
(i) contacting the compound with a potassium channel polypeptide of any
20 ofclaims 12-18 ; and
(i) determining the functional effect of the compound on the
polypeptide.

24.  The method of claim 23, wherein the compound is a small

organic compound.
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determined by measuring changes in ion flux.
5 27. The method of claim23, wherein the functional effect is
determined by measuring binding of the compound to the polypeptide.
28.  The method of claim 23, wherein the polypeptide is expressed in
a eukaryotic cell.
29, The method of claim 28, wherein the eukaryotic cell is a neuron.
10 30. A method of detecting cancer cells in a biological sample from a
mammal, the method comprising steps of:
(1) providing the biological sample from the mammal; and
(ii) detecting a nucleic acid molecule of any of claims 1-11, wherein an
increase in level of the nucleic acid molecule in the sample compared to normal
15  indicates the presence of cancer cells.
31. The method of claim 30, wherein the detecting step further
comprises:
(a) contacting the nucleic acid molecule with a probe that selectively
hybridizes to the nucleic acid molecule under conditions in which the probe selectively
20 hybridizes to the nucleic acid molecule to form a stable hybridization complex; and
(b) detecting the hybridization complex.

32. The method of claim 31, wherein the contacting step further

comprises a step of amplifying the nucleic acid molecule in an amplification reaction.
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cancer cells.

36. The method of claim 34, wherein the cancer cells are lung cancer
cells.
10 37. The method of any of claims 30-36 , wherein the mammal is a
human.
38. A method of detecting cancer cells in a biological sample from a

mammal, the method comprising steps of:
(1) providing the biological sample from the mammal; and
15 (11) detecting a potassium channel polypeptide of any of claims 12-18,
wherein an increase in level of the polypeptide in the sample compared to normal
indicates the presence of cancer cells.
39.  The method of claim 38, wherein the step of detecting a
polypeptide comprises detecting the polypeptide using an antibody that selectively binds
20 to the polypeptide.
40. The method of claim 38 or 39, wherein the cancer cells are cells
selected from the group consisting of breast cancer cells, lung cancer cells, colon cancer

cells, and prostate cancer cells.
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15 48. The use of claim 46, wherein the cancer is lung cancer.
49, The use of any of claims 44, 45, 46, 47, or 48, wherein the
inhibitor is an antibody:.
50. The use of any of claims 44, 45, 46, 47, or 48, wherein the
inhibitor is an antisense polynucleotide.
20 51. The use of any of claims 44, 45, 46, 47, or 48, wherein the
inhibitor is a small organic molecule.
52. A method of making a potassium channel polypeptide, the
method comprising the step of expressing the polypeptide from a recombinant

expression vector of claim 21.
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