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WO 2005/ 094569 PCT/ GB2005/ 001151 1 I ON CHANNEL FIELD
This invention relates to newy identified nucleic

w@eid®945pol ypept i des encoded by them and to tP€T/GB2005/001151

producti on and use. More particularly, the nucleic
acids and 5 pol ypeptides of the present invention
relate to an ion channel, hereinafter referred to as
"TrpM8" or "TrpMB ion channel". The invention also

relates to inhibiting or(?ﬁ ? 5“ﬁ4 the action of
such nucl ei c acids and polypepti des. BACKGROUND The
manmal i an nervous system constantly eval uates internal
0 environnental tenperatures to maintain
stasis and to avoid thermal extrenes. Transient

receptor potential (TRP) channels form cationic

channel s activated by diverse factors including

mecharfihésinvettionsrlates éhangbedenifedmyr e %oyi pcpllymmldes encoded
glﬁpe% gﬁ&'{oeﬂPgﬁ‘ g%uctl&i? tﬁ(pgseel\@ﬁrgg %zs,ulhlrl éa'{l\ﬁclelc acrds and
psai Ci spect al'1 sed Sen

}ﬁoly@dpﬂrdes folf ere[ﬁiéﬁﬁt inReationGelag ﬂoéhn(l&RG)ann&E héiemef’taﬂ referred to as
s of the transient receptor potential (TRP
f”&mM% o IrBMS igp sheaiet - Fa¢ @V@éew tlsprelatey f@dnlabltmg or activating

cluding TRPV 1 and
%@gﬂv\ﬁ af LJ&;%{TI&QV% eﬂ%épﬁg%sp and %RPI\/B whi ch
is activat ed by cold. A cold- and nenthol -sensitive
receptor (CVRI) derived fromrat has been cloned
¥¥%¥§é¥¥£§4tKeny D. D., Neuhausser WM, and Julius,
D.: lIdentification of a 20 cold receptor reveals a

general role for TRP channels in thernosensation.
Nat ur &€hé bEnmRaldm 1RO0Rs. syﬂthmsconaeequt chralua$esaintemad: andat ory

G AT O Ja P B iR PSS S s Bl gpal xiremmes.
TesRRnOFeckStor Q&EhtYaQ‘(?RPPMha@xﬁelg &b Rioatcth8ndeds a?e%vated by
degrees C) and nenthol as a chem cal agonist_ of

dverseehotorsrinegd pding imeshpried ptiowuli, ehanges mmgmpmt:sa%and

e n S |
ARl AL Dl RS phlhod senory
£3uepioed arelf@irﬂiﬁhltye DMEaERG&I(@e%ﬁﬁQDRGW GB2005/ 001151

Several members of the transient receptor potential (TRP) family of ion
channels have been implicated as transducers of thermal stimuli, including TRPV1 and

TRPV2, which are activated by heat, and TRPMS, which is activated by cold.

A cold- and menthol-sensitive receptor (CMRI) derived from rat has been
cloned recently [McKemy D.D., Neuhausser W.M., and Julius, D.: Identification of a
cold receptor reveals a general role for TRP channels in thermosensation. Nature
416:5258, 2002]. This receptor is an excitatory ion channel expressed by small-
diameter neurons in trigeminal and, dorsal root ganglia. This channel receptor is
activated by cold temperature (8-28 degrees C) and menthol as a chemical agonist of a
thermally responsive receptor, eliciting the same sensation of cool feeling. CNIR1

belongs in a member of the transient receptor potential (TRP) channel subfamily,
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2 which is simlar to other thernoreceptors, -VRL and
VRLI, responding with a noxious heat and transfer the

W@ 2008094569 nf or mati on to the spinal cord and bre¢TGBRMagPo1151

L, Rang H.. Noxious heat actpvates al

capsai cin-sensitive and al so a sub-popul ati on of
capsaicin insensitive dorsal root ganglion neurons.
Neur osci ence 88:995-997, 1999] 5 [Cesare P.,

Neisam Rt BarRo oty ﬂﬁﬁﬁ(l)ret\%%rs agid1 Al SR1G Weﬁﬁ@ﬁﬁ@wﬁh a noxious

noci ceptive neurons and 'its sensitizatio
meatgnldltmmﬁer fhe oensoainformatanto tBe Lsplnhl cﬁrdﬁandgﬁaﬂrﬁmiagy L, Rang

43% 1 t el ect hys t udi f
| REFEh BT heivela ol Camber et nd N aPTRO NG GR !
'&@y@mwﬁ@@fﬁitﬁv‘é doba! rodtbirgbe nb@BhE NRERERAGER:Y9590Y 1 B99]

the peripheral detection of cold tenperatures.
seowral., %@@P e“omjvql berspridyated cuatent imfnocit@ptive meurons and

0BG P A BRSSO L5280 Bt B 996

cationi c channel expressed in a subpopul ati on of
senso% neurons that is activated both by decreases

i n t ekserHclecorivgiolagicat slutlien gl @dm%msalmﬁmdlmgemmal
%Qﬁ% oﬂ%@u olny%\% ggés?edctﬁlltgnﬁ}l%e 101p Ingelgﬁg Gl L eerﬁe

em na neur on

periptesd] idateetdort ddold teperamures. @bsérar&hdﬁiu‘dwa&d haténs,"afll of
cold r es onsi.ve neurons and that TRPMB |ikely
DB SRS DI5GB, o P08 o R fhia pEocesst Opygesgndidate is

TREINBR 1ashoRSBEEHE eﬁthﬁl}lé M1aﬁﬁﬁ Ex%@ﬁ%gvﬂe% t;sb ?Hﬁﬂj% g)tf sgxgsory

rapi di’y responsive ow t
deyorethaily acttabal-stinby teoreaseemrtemperaflinearfdthe tootingfompound

nouse P characterized as an_.i on channel gated
B P PTG AR e P B g dspiglgieurons
Wniithi sir@de-td)l RT SO ARU A ldnOiatd tHaP@ere2fe @ﬁ’uﬁb’c sﬁ%g%pulathons of

t enperat ur e- sensi ng DRG neurons [ Peiet A
£old respppEy wRgwrgns@nd the éF\Ré’MS Ukely Amtebstsm qmd\u;anstwnyn in one

gfpélapou IRE?&R‘GW %g} eﬁ%eid W‘&%P agéﬁsseggf f&’ﬂ(ﬁy é?slpﬁﬂffl?’e’ low-

ﬂﬁdshNEll’ﬂldwthanGekﬂegre&Q@), COkks£hbitiveR8dbas. W& have now
found that mce TrpM8 1on channel is also triggered by
noxi ous 25 heat stinmuli and therefore nay have an

o S e M S GETHOhR 5 P ISIE
260 511161914 268 nfeaihbGRAD 05 £ @skboh was limited in a subpopulation of the
pain- and temperature-sensing DRG neurons [Peiet A.M., Mogrich A., Hergarden
A.C.,Reeve A.J., Andersson D.A., Story G.M., Earley T.]., Dragonmi 1., McIntyre P.,
Bevan S., Patapoutian A.: A TRP Channel that Senses Cold Stimuli and Menthol. Cell

108:705-715, 2002].

We have now found that mice TrpM8 ion channel is also triggered by noxious
heat stimuli and therefore may have an effect in pain. We also demonstrate the

involvement of TrpM8 ion channel in stress and anxiety.
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3 SUMVARY According to a 1St aspect of the present
i nvention, we provide a transgeni c non- human ani nal

whaoosgised f uncti onal |y di srupted endogenous TrpiBGBe0vs/001151

in which the TrpMB gene conpsises a nucleic acid
sequence shown in SEQID NO 1, SEQID NO 5 2 or SEQ
ID NO 4 or a sequence having at | east 70% sequence
identity thereto. Preferably, the transgenic non-hunan
Kohvivdryras a deletion in a TrpMB gene or a portion
thereof Preferably, it displays any one or conbination
of the foll ow ng phenotypes: (a) decreased
sensi tivity to pain referably.as neasured in a .
e Aebehesd el agechabhEbiaat 1f¥5nlE atepropeedrasegric non-
A6mBE asitaCHavify @ﬂm@ﬁ@ﬁhlllﬁl' cﬁs{,rgpté@&{do gbifous qd‘i’ﬁMt 82384 iRlvAReh the
0 a

| asma corti CpSt er OI’]Q e.ve S, as corrpare
M8 gyprecaatirives 2 nyedeit aeidisequepesshodm inSERhBYRG):d, SEQ ID NO:

ipbmal _in which. I i h
ARE B RE IP  n sl AR oo RSB i
a sequence fromthe TrpMB gene of another aninal,

preferably another species, nore preferably a human.
15 Pr Bredoraplyyihe traesgenismogdyiman aoimah haemdelpilorain & BpdM8 gene or

Hgblﬁl%n L gferably, the transgeni c non-hunan ani nal
conprises a functionally disrupted TrpMB gene,

preferably a deletion in a TrpMB gene, in which the

Tr pMB e%%r;e conprjses a nucleic, acid sequence shown in
SEQ | Brergeebly, ibisplayseiiveticer Kewpbingtione! the seltowipephenotypes: (a)
§EHUR - i il 3 R B; ,

OB RS I it LRl Biy e e il BRERL KB doroased
$tens, girefeirablyedsimansured sis areopendivldtesto () acreasetl bisueigRaita

anj.mal according to the 1St . agspect .of the invention.
Wél%&gﬂféﬁﬁgg ag’@ﬁifl@f 53 W@%ﬁ%ie aimgle provi de,
according to a 3rd aspect of the present invention, a

cell having a functionally disrupted endogenous TrpM8
gene, WerfurthérgiotieatTans sdigeerehwoarpaniselinavhiciuat leist a portion

%&B‘g W%g%?ﬁ%ﬁ%mgeﬂe%f ﬁx%Qanlin[q)all\llsoirep}dce(? \Izzv%hla%e&%ncg fgorm the

TrpM8 gene of another animal, preferably another species, more preferably a human.
Preferably, the transgenic non-human animal is a mouse.

Preferably, the transgenic non-human animal comprises a functionally
disrupted TrpM8 gene, preferably a deletion in a TrpM8 gene, in which the TrpM8
gene comprises a nucleic acid sequence shown in SEQ ID NO: 4 or a sequence having

at least 70% sequence identity thereto.

There is provided, according to a 2" aspect of the present invention, an isolated
cell or tissue from a non-human transgenic animal according to the 1% aspect of the

nvention.
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sequence having at |east 70% sequence identity
thereto. 5 As a 4"' aspect of the present invention,

W h@sm94569 provi ded use of a transgeni c non- huP€RGB2005/001151

animal, a cell or tissue or a cell according to, each
as set out above, as a nodel for pain or stress. W
provi de, according to a 5"' aspect of the present

i nvention, use of a transgenic non-human animl, a

cel I ore grbsias) eac@c'irdfhg‘%@ b3 GI%_&E 6f 18 pkRent GRS, asc%lil B¥nga
10 above, as a nodel for a MB associ at ed di sease.

functionpily |dlsa@m@d: endsiencue TppMd§ gnme imwaichitionTrpiMi® genei omprises a

G F9 oLy OB B Dol BT T o orBhouBvo: 4. ora
géqaafdethadinglameastm%d%qder@é idedlBtthéiong an agoni st or

antagoni st of a TrpMB pol ypeptide conprising an amno
aci d sequence shown in SEQ ID NO 3 or SEQ I D NO. 5 or

a seq il a g€

t her e)tﬂgg a2 %%\é{dg%a © gj Isesgtt l%yﬁms%{%g (ﬂgmflﬁ %sree g%ﬁfanggemc

mdﬂMﬁnﬁalml.lmnB aREIDWH ﬁl@u@oﬂ@&dﬂ%c@fdmgl teledtich by kddGubibove, as a
(_ﬁl st or antagonist of a TrpM8 pol ypeptl de having an

IB dorRaiyor $egtience shown in SEQ ID NO 3 or SEQ ID

NO 5 or a sequence having at |east 70% sequence

identity thereto, the nethod conprising adm nistering

a_canWiegadrede anmoding 1205t aspeot ehaplesenpimbatiabluye 6f a

mnld t%@”ﬁ ni mal or a transgeni ¢ non- human ani mal as

Lgseeny 0 animdl mesld aF Hvge 8T @ RAhRrsoTdnEiy cash 2 el out
Jb@bé Q¥ B RDER AR asécfa)ateﬁﬁ&l&a[gé vity to pain,

preferably as neasured in a tail-flick test; (b)
tress preferably as neasured in an open field test;
ma cor.tic ste one | evel

Bl 00d
o IR b Bt B AR et BE PRy ke ofa nergiygrman

mhgmp&mﬂsl a6 SIAN@IIR tise Bt EdiY NG A described, in a
candi dat e conpound capabl e of causi ng the ani na

raetbed afidentifymeraaagenisioranipgotistdfa mm@mtxqwommsmg an

5208 4560 T FRROPEL Q01154 50 Y A B2l B

al tqabB70% sdqyipeptidéeitpihetadent i f yi ng a candi date conpound
capabl e of causing the animal to display any of the
phenotypes (a)-(c) or a decrease in such a phenotype.

According to an 8" aspect of the present invention, we provide a method of
identifying an agonist or antagonist of a TrpM8 polypeptide having an amino acid
sequence shown in SEQ ID NO: 3 or SEQ ID NO: 5 or a sequence having at least 70%
sequence identity thereto, the method comprising administering a candidate compound
to an animal, preferably a wild type animal or a transgenic non-human animal as set
out above, and measuring a change in any of the following phenotypes: (a) sensitivity
to pain, preferably as measured in a tail-flick test; (b) stress, preferably as measured in

an open field test; and (c) blood plasma corticosterone levels.

Preferably, the method identifies an agonist of TrpM8 polypeptide according to
by identifying a candidate compound capable of causing the animal to display a

increase in any of the phenotypes (a)-(c).
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We provide, according to a 9th aspect of the
invention, a nethod of identifying 5 an agonist or

wa@nioagessst of a TrpMB pol ypepti de havi ng an apr¢TeBa@sao1151

sequence shown in SEQ ID NO 53 or SEQID NGO 5 or a
sequence having at |east 70% sequence identity
thereto, the nmethod conprising exposing a candi date
conmpound to a cell or tissue, preferably wild type

cel | of TrpM8
descr bR o o e
Polypéptidass ideuh@ﬁng:aabmdtdmte:mmp@nnd aspable affcaudieg the @niged! o
or a cell of thetlsg ef er abl t.he od

el Y Ehe LRGBS LISH) R GBI B isuEH § BRCTODe
identifying a candi date conpound capabl e of increasing

conduct ance or intracell uI ar cal ciumconcentrati on of
the celdprovitié,acemtinged y 9" aspachotilidi mweomn ahectiast ofgdertiy ing

identifies an ant of Tr e

prRjegast 9F %a@%ﬂgg % @g ) ﬁm‘é‘é %é‘igezlagl?{"ﬁg

?}ﬂﬂﬂﬁ N@ 3 BiSERs R Ndl: %ror%%le@ﬁéﬁ% ﬁ@sﬂﬁ@ﬂtlé@t 70M seduence
e ceI ere is provided, in accordance with_ a 10"'

erp‘etlytthemétot the nmtlggbqwnprmmgmp@qmg a cansad gheyeprggound to a cell or

i.denti f ui t abl t

HrmeurerR 1Y BaRReb P tivr 8y Sl PLysigst { 631 fRhqgfed above

%%Pﬁ’i@ésﬂhﬁg a ChaRABTE coldnBtai®d drastraselplat Saléngmejopomtnagomof the
Tr pMB pol ypeptide conprising an am no acid sequence

seﬂbwacpethl@ﬂ@ms&lm 3 or SEQIDNO 5 or a sequence

having at |east 70% sequence identity thereto to a

candi dat e conpound, and determ ni ng whet her the

candi gairgasIonme ﬂfbﬂldd&damﬁeaaﬁ aguonitsif TopMa pbhyeptidstbyof

the TrpM pol pti de. As [t ec

i e A AR SRS SR of IR FOPgHREICE ST pcellular

2 ri | ejic aci d sequence shown in SEQ ID
Fﬁ@{@c@ﬁ%t{}% ﬁl&m’%cgirl SEQ ID NO 4 or a sequence

having at |east 70% sequence identity thereto, for the

WO 2005/ 094569 PCT/ GB2005/ 001 6. identifi at o)
an agéwicEatiyel Yﬁtlﬁﬁgﬁpg’?v (1‘?1’@Fé8% of &ﬂ,en.?ﬁ%s atnraél F PI‘rpMS
@8 éﬂfde%wgéﬁrfvng hebefiaht }éorﬁpéqfrﬂl\&paﬁﬂ§ etd@t&eing conductance

according to a 12th aspect of the
ion itgtrat ¢l bubgr cah“emmf:ora:eﬂhrzpm of the cell.

There is provided, in accordance with a 10™ aspect of the present invention, a
method of identifying a compound suitable for the treatment or alleviation of pain or
stress, preferably a TrpM8 associated disease, the method comprising exposing a
TrpMS8 polypeptide comprising an amino acid sequence shown in SEQ ID NO: 3 or
SEQ ID NO: 5 or a sequence having at least 70% sequence identity thereto to a
candidate compound, and determining whether the candidate compound is an

antagonist or antagonist of the TrpM8 polypeptide.

As an 11" aspect of the invention, we provide use of a TrpM8 polynucleotide
comprising a nucleic acid sequence shown in SEQ ID NO: 1, SEQ ID NO: 2 or SEQ
ID NO: 4 or a sequence having at least 70% sequence identity thereto, for the
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pol ypepti de conprising an am no acid sequence shown in
SEQID NGO 3 or SEQID 5 NO 5 or a seguence having

w@rookso2s569 70% sequence identity thereto, for tPE€I/GB2005/001151

identification of an agonist @r antagonist thereof for
the treatnment of pain or stress, preferably a TrpM
associ at ed di sease. According to a 13th aspect of the
present invention, we provide an antagoni st of a
TideMBr daBby

i % R%Eﬁ ?1% slf'@l\’éﬂ?%fﬁﬁt ﬁa’é}l{%? fcﬁqgcgtrgﬁgagﬁ%ifpﬁrb Bilress,
hereferaplae TM@SSZ)@%Qdmme identity thereto for use

in a nethod of treatnent of pain or stress, preferably

a TrpMB associ ated di sease, in an individual There

IS prowie a e

[ nvgnt [ o%mdgﬁ%g(?ﬁgatﬁg%a%?zaga%lé%{b fgﬁﬁg‘%mgk‘@ﬁgé Ofp‘{%m
pixnsetids eranprisingan amina aiid seqehce s@mmen (S@QS]E)\NO: NoiSEED ID

1203 B DbaudnhaRine e Balt o sl e SRR Bt for the™

pd@nﬂcaﬂicbﬂmf 2f agdnBheH MBEBAIE tﬁ@z’eof:m%éahﬁéhtf al6r stress,
tre nt _of galn or stress, preferably a NI/JB

349 ]@I B GrNE asseeiater] diseasei ndi vi dual . Vé pr OVI de,
according to a 15th aspect of the present invention, a
met hod of treating an individual suffering from pain

or st rAeserding @ferdtisyecs of fhe Eke{j@@n‘rﬁﬁ@ﬂh@n N OMvidDan antagonist of
od conpri sing

d di, ease, t he et
AP ol oR e R AOANG £l e epRBSa T REQ ID NO: 3 or SEQ
iDNG! Sbed se \@9&&@&9 al Ra& 7661 &8?&{%% %enﬂ E‘l $ f?e)rsl:fesﬁ tha

i nventi on, pr OVI a net hod
(metlgld( QistEﬁ;atrpttmbépzab on steesd, WMBrabW‘CtpM&dssdchét%ﬂ&ﬁseak@ in an
0. Ndi VI dual, the mnmethod conprising detecting a
clhé 8 in expressi on, level or activity of TrpMB in
the 25 individual or a cell or tissue thereof. WO
2005/ 094569 PCT/ GB2005/ 001151 7 Preferably, the TrpM
assoc ﬂhﬁl@ds pioyisted caccerding teatidl] afpeotof the pesentpinvention, use of an

SR BB S A T e s n SEQ

NCB 8r@| SRR NOYi srai @@uen@@ﬁiw@ﬁtﬂ@és‘t ‘?O%%H&lﬁsln@e "i‘dentlty thereto
g%abet i c neural gia, trigemnal neuralgia,

dhepienaration of 2 pharmarentienl |Colinposm<huﬁumhm@traanhmﬁ fails or stress,
ﬁfé?ér@bl?%"Irfpl\/fSrHs%ﬁaQe(P@E&SG, in an individual.

We provide, according to a 15™ aspect of the present invention, a method of
treating an individual suffering from pain or stress, preferably suffering from a TrpM8

associated disease, the method comprising administering an antagonist of TrpMS to

the individual.

According to a 16™ aspect of the present invention, we provide a method of
diagnosis of pain or stress, preferably a TrpMS$ associated disease, in an individual, the
method comprising detecting a change in expression, level or activity of TrpMS in the

individual or a cell or tissue thereof,
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5 cutaneous pain, somatic pain, visceral pain,
referred pain, including nyocardial ischaem a,

w@basoesspai n, neuropat hic pain (neural gia), ppC€TGB2005/001151

arising frominjuries, diseases, headaches,

m grai nes, cancer pain, pain arising from neurol ogica
di sorders such as Parkinson's disease, pain arising
from spine and peripheral nerve surgery, brain

turor ?refér%lﬁg;% ’Tgpl\% akddcd ﬂidqﬁééaie 1§Eélect§@ﬁ8ﬂ th%%@iup consisting

trauns n syn rones O chronic fatigue
$¥ Td i bancer) iflaalrgatasy, mfkammmmyrhog@t diserat, theyumal| fg/paralgesm

gl ossophar yngeal eur al t

gw@ra&%g,gp@ragne pasthemaiis; ﬁléra]fgfaoﬁ{a' Etfb eeulré%llae gn%%lg 8] neuralgia,
| d

gélﬁﬁ)pg&%h%ﬁd@l orﬁ%%%ﬁmrgﬁs ﬂlggﬁﬁ%‘ﬂ*ﬂrﬁ}so?oﬁlﬁﬁ%ag?n&ﬁbh@%am

abidngvus ahin painmtic phais vispaalmain, agfoued pa;n,nncludlng myocardial

muscul.oskel et al .and skin. di sease

EocBiic phation By omRy PO P8 Decereip) pER R Afurics

|3t40 ke s, YA ACREY, nﬁ”?ﬁm@§ cRURE pGiaNSeH arigiferai owgical disorders

post traumatic ress disor der phobi as,, soci al
phdﬁsd’arhwamd&ﬂea@hpa}n asgsing éq@rrbspmes@dd)@flp 3L BYYE gwrgery, brain

ul si ve .disorder
g!érB qugwhgh;al%{rg}urgl @‘gbd teﬁ:Sl gcgf]dZt’rra asg gi:%(?am syndromes,
‘éhl%ﬁfcqﬁﬁguer@h&bnﬁeﬁélﬁﬁgia@ Buch%é&ﬁﬁbmﬂnal neuﬁl]gl@L gl’ossopharyngeal
di sorder, seasonal affective djsorder, gﬁt nat al

d:emalsys posihernetis Iteuépégia 84 F@isaleiap PEBIaEFing P %‘é}?‘ﬁnsar%dom
Acc | n |
e
aﬁlhﬂpﬁlﬁquﬁmaslbuimhbm pSR()abBurly@in, Enusculd:’@ and@klrsdlseases

h |
AstFiERgEy BT R B eGP HRY Be GO e Ty gt and
RO B4 Pal %Hxﬂ:gr go@%ﬁ&%ﬁtl@&résb 61591rd€18 9H&b1|a6 Vdiatal pHobia,

a nucler¢ aci ncodi ng such a pol ypepti de.
Rpedia phbbiys, psuic ldlsardau,mbecs@wac:pmpubwp disoeder s ute sfEgssi disorder,

aci d sequence.s '

o S Dt TP i

\%&fl@rQﬂso@@f | asonhl ABREVe dRSdSEauanarl teleedsidny, nhdnee éépression,
2005/ 094569 PCT/ GB2005/ 001151 8 BRI EF DESCRI PTI ON

CHpolMEeDRAMINGS Figure 1 is a di agram showing the
knockout vector.

According to a 17" aspect of the present invention, we provide a TrpM8
polypeptide comprising the amino acid sequence shown in SEQ ID NO. 3 or SEQID
NO: 5, or a homologue, variant or derivative thereof having at least 70% sequence

identity thereto.

We provide, according to an 18" aspect of the present invention, a nucleic acid

encoding such a polypeptide.

Preferably, such a nucleic acid comprises the nucleic acid sequence shown in
SEQ ID No. 1, SEQ ID No.2 or SEQ ID NO: 4, or a homologue, variant or derivative

thereof having at least 70% sequence identity thereto.
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Figure 2 is a shows the gene expression results from
the RT-PCR testing. Figure 3 is a graph show ng the
wo eaalopsseof the tail flick studies for knockoupCT/EBRi0SM01151
(mutant) conpared with wild-g§ype mce (w). Figures
4A- C are graphs show ng the results of the open field
test for knockout mce (nutant, -/-) conpared with
wild-type mce (m, +/+). Figure 4A shows the
B@%ﬂ@%ﬁm'ﬁhgﬁ%@@ral zone. Figure 4B shows
central zone. Figure 4C
shows the total distance noved. 10 Figure 5 is a graph

sho sul ts of .t for bI ood pl asma

cort t%%‘? gfsoah agr@gaeqhgwmgotﬁ ?@9@%@ B¥kout nice
(mutant, white bar) conpared to fenmale wild-type mce
(black bar) at 3 nonths. SEQUENCE LI STI NGS SEQ | D NO

1 shbigure Bes cihidvsshagrme capossitnreanltsTroiBthe BHPCR thifing?
15 shows an open reading frame derived from SEQ I D NO
1. SEQID NO 3 shows the amno acid sequence of
humapiglhtddBs a Slaph khdwik) 11 r@d?ﬂ’t‘é’%f %H%Qaﬂ)ﬁﬁ&k sigads ﬁﬁlinb@l&ﬁat
of ac for use TrpMs. NO 5 shows

aeH (hatard) eorsparedmith vofd-ty%ms@ (Wtbl\/B SEQ I D I\Io 6 18
show t he genotyping primers used to construct the
knockout plansid. SEQ ID No: 19 shows the knockout

pl asFglr&oUendse ard HONA OB 6B CF F 1@ debbfor kockout
DETAI LED DESCRI PTI TRPI\/B | ON' CHANNEL descri be an
g net) comparsd withowildypemaica (e’ Hon channel , as
wel | as honol ogues, variants or derivatives thereof,
as well as their uses in treatnent and 5 diagnosis of
di seBipuse 4ARRowsliRgemigiBcatnedi tbeentithlsonas eBigurtr {vBhows the
Js structurally reI ated_to other proteins of the ion
’éf?&ﬁ%’é’l‘“’?‘ﬁm the cenfral zaneofiigurs AG povrsdhe total distanegmened ng
the anplified cDNA products encodi ng hunman TrpM8. The
CcDNA sequence of SEQ ID NO 1 contains an open reading
f | anBiguBERis 4 @aph)shcﬁvinglﬂxelrmlﬂﬂs déthreuastzey for bloddplande)

cc?rﬂggs%rg e ?evg %? %Ema{léj 1%1005(0111tlr§1)1%e ?mutggt, white bar) compared to

female wild-type mice (black bar) at 3 months.
SEQUENCE LISTINGS

SEQ ID NO: 1 shows the cDNA sequence of human TrpMS8. SEQ ID NO: 2
shows an open reading frame derived from SEQ ID NO: 1. SEQ ID NO: 3 shows the
amino acid sequence of human TrpM8. SEQ ID NO: 4 shows the open reading frame
of a cDNA for Mouse TrpM8. SEQ ID NO: 5 shows the amino acid sequence of
Mouse TrpM8. SEQ ID No. 6-18 show the genotyping primers used to construct the
knockout plamsid. SEQ ID No: 19 shows the knockout plasmid sequence.



10

15

20

25

10 acids shown in SEQ ID NO 3. Human TrpMB is found
to map to Hono sapiens chronosone 2q37. The practice

wo@Roosloetspy esent i nvention will enpl oy, unless PCTTeBAM0SHO1151

i ndi cated, conventional techniques of chem stry,
nol ecul ar bi ol ogy, m crobiol ogy, reconbi nant DNA and
i mmunol ogy, which are within the capabilities of a
person of ordinary skill 15 in the art. Such

' plained in the literature. See, for
IB&CW H,ﬁ%? i ook, E. F. Fritsch, and T. Mani ati s,
1989, Mol ecular doning: A Laboratory Manual, Second
Edi ti on, Books 1-3, Cold Spring Harbor Laboratory
TREBMS IONGHANNEL F. M et al. (1995 and periodic
suppl enents; Current Protocols in Ml ecul ar Biol ogy,
ch. 9, 13, and 16, John Wley & Sons, New York, N Y.{;
B. ROWe dascribeahiorechanseidn Aartk0lakeh rp§gen clpmpnel, as well as

I sol ati on and Sequencing: Essential Technig

haylogugs, agiaats of dergyatl gt]agegﬁ as ygﬂ@g EBII‘&SCM@G’&EU’E%%‘I’CI
{Bord) izt diRD TroN8 BGbERE daeasesPract i ce;

A&E@ng%{,ﬁ%\%ﬁgilﬁ B A e tor) 1084,

A ig-onucleo tide Synthesis: A Practical Approach,

Irl Press:. D, . Lildl nd J..E. | -

Met hot@fvg% 1SEH2§’¥IH@P]1¥é‘iljgtei)ﬁi\o@?rr%ftehr}%eo EBLs P Biﬁ% Y, as
MBAnRMES %hltﬂﬁ%d@nﬁinﬁghéﬁn@%dwm gsoduristenzodimg dgynan
Academ c Press; Usin tibodies : A Laborat or)

MphIThe cPOYA sdgiuenderad SHELID NO: 1|copipins diopan Fﬁfi%g\ﬁ,lame (SEQ

i-d,Lan Ed : [ I 1
VEKGF 20 BRjequPE alOp SR 2R ep B SROMIRUARERPL ampo
AU 2R G 4BEA DD EERAAA DHMS s folld toabayr tt eryo Mapigns
by Ed Harlow (Editor), David Lane (Editor) (1988, Cold
dpemagpmedor Laboratory Press, |SBN 0-87969-314-2),
1855, Lars-Inge Larsson "bnnnunocytochennistiy:

Theory and Practice", CRC Press inc., Baca Raton,

Fl or i The pra¢ @& theSBdbolt B&BioROTIE-enplanmlass othervise indicated,

(ed); ."Innnunochennni cal Pratocol.s,. vol 5 80 ' .

eqipvERidonat jochiqARES o ﬁﬂ%lﬁ%di“gPC‘@?Y&I%@%Y’,mlﬁhor%r’éor%%@{»?%é‘gﬁbma““

Elgltﬁg%@d @ﬁyﬁolo?g%{ $/8¥oh 2R &hin! tﬁ@&hpggﬁ@i@%f #B&séh of ordinary skill
ndbook o

Dr'ug Screening, edited by Ramakrishna
Bethe hal SychRechnfyuenatiexpained imthe diseratuip S ge, INeFFAPHiR, J-

N5 itk ST, B O b
Manual, Second Edition, Books 1-3, Cold Spring Harbor Laboratory Press; Ausubel,
F. M. et al. (1995 and periodic supplements; Current Protocols in Molecular Biology,
ch. 9, 13, and 16, John Wiley & Sons, New York, N.Y.); B. Roe, J. Crabtree, and A.
Kahn, 1996, DNA Isolation and Sequencing: Essential Techniques, John Wiley &
Sons; J. M. Polak and James O’D. McGee, 1990, In Situ Hybridization: Principles and
Practice; Oxford University Press; M. J. Gait (Editor), 1984, Oligonucleotide
Synthesis: A Practical Approach, Irl Press; D. M. J. Lilley and JI. E. Dahiberg, 1992,
Methods of Enzymology: DNA Structure Part A: Synthesis and Physical Analysis of
DNA Methods in Enzymology, Academic Press; Using Antibodies : A Laboratory
Manual : Portable Protocol NO. I by Edward Harlow, David Lane, Ed Harlow (1999,
Cold Spring Harbor Laboratory Press, ISBN 0-87969-544-7); Antibodies : A
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Ref erence Tools for Use at the Bench, Edited Jane
Roskans and Li nda Rodgers, 2002, 10 Cold Spring Harbor

wh aiwsnatser y, | SBN 0- 87969- 630- 3; and The Mer ckp@EGB2005/001151

of Diagnosis and Therapy (17t Edition, Beers, M H,
and Berkow, R, Eds, ISBN. 0911910107, John Wley &
Sons). Each of these general texts is herein

i ncorporated by reference. Each of these general

t MSIET B § I I
AR RS BEGEHBRENTD, D LEEATARon (AR TR Spine
p}tﬂrb@dmbpmeorymg ISBNOD-83969431478), tlﬂés Hilehd- e Uaﬂssmal

di ct t ) .
( ?f?iﬂ'ﬁ'?%}’%%@aﬂéﬂ e?’e 1egy fﬁ% éml%ar ERbr Bigtsdagy Beradtaton, Fjorida,
qORE, ISEN (-8293- amx@ JBI%PD' f8urS(ean “yvmuwmnebmw&ozs vol

nouse honol ogue of human Trp i on channel
€8 nn theoseaigs: “MﬁEhOdsnqulmuarBIeiogﬂ ihmem@eesaﬁldatm New

s TP TRER Gafo B ABndeon pha e s nien G AR

®anaksHdd S¥ethath, BRBWS/athi B, B‘Bmﬁﬁ@hrsf{%@f Ne@ePérkt NyWMdrcel

t he human TrpMB ion -channel (SEQ ID NO 2) sequence,

mkk@r, TN A G- 0587-0)-d o o HARpolr MRooks, Rsemagad Other

a e and
KRB P PR OB G e el kgt 2002
ol dHepeng Hadonatseatdryp BN or87©henseel3 amcerlﬁ&zeleﬁikqwenual of
%n‘oers 0%5% 25 large famly of ion channel .

p81ope 456 dhweny GesibbditionHesrs, MaH., E)meswc& PRy B

1lc [
@51 19?8'}'@7 Beﬁﬁ’ﬁﬁfe Z&;?éﬁ@eﬁxhgp Z)Zgljliég% Q% %?ﬁ(f@xl\%m%}eﬁﬂa@%?g&ted
bb uwfdmlc@ Raph thibegr geatat ©x(s-is-hgreinlinsaporfted by refdtenct. e
(+), Testis (++), and Ovary (+). 5 Using TrpMB cDNA of
SEQID NGO 1 to search the human EST data sources by
AT Nes ML A8 TASGoP AP i N CDNA libraries. This
indicates that TrpMB is. expressed in these normal or
abnormal tissues. BE274448.1 human skin BE390627

hurran A%l y’é}é%f the TrpM8 polypeptide (SEQ ID NO: 3) using the HMM structural

prediction software of pfam (http://www.sanger.ac.uk/Software/Pfam/search.shtm1)

confirms that TrpM8 peptide is an ion channel.

The mouse homologue of the human TrpMS8 ion channel has been cloned, and
its nucleic acid sequence and amino acid sequence are shown as SEQ ID NO: 4 and
SEQ ID NO: 5 respectively. The mouse TrpMS8 ion channel cDNA of SEQ ID NO: 4
shows a high degree of identity with the human TrpMS ion channel (SEQ ID NO: 2)
sequence, while the amino acid sequence (SEQ ID NO: 5) of mouse TrpMS ion
channel shows a high degree of identity and similarity with human TrpMS8 ion channel
(SEQ ID NO: 3).Human and mouse TrpM8 ion channel are therefore members of a

large family of ion channel.



5

10

15

20

25

10 AW295430 human prostate BG67490 human |iver

BE791173 human small cell carcinoma, |ung, M3C3
wWBEsABB6 human pl acenta, choriocarci noma BF2EEB882005/001151

human brain, glioblastoma 151BG65397 human |iver

BE207083 human smal | cell carcinoma, |ung, M3C3

BE274448 human skin, nelanotic nel anoma BE390627 human

uterus, endonetrium adenocarci nona cell 1ine.
]§§%%é§0%q;‘”“£ESFE&‘ pol ypepti des, nucl eic acids,
I'bodr es expression vectors and |igands

are useful for detection, diagnosis, treatnent and
ot her  assays for dis ass t ed
underPolﬁaﬁ@raerPctwg?@é 1§ ?3 pﬂ&@d rpl‘?ér?b%ﬁ%?ts

hi SEHRR eﬁ'ﬂQHe bSIRRY @S+ NHYvdriteHtd®luscle
étxﬁreeggrgrg?/g@maigggﬁgl lé di segges se?i[l ou?s(bel g\‘/ivy TRP\VB
(FEITSIHANNE andSBEEY ATED DI SEASES 25 According to the
met hods and conpositions described here, TrpMB ion
channel is useful for treating and di agnosing a range
of dig&as ??pM@‘ ePpRA BESED MDAdebA] to feglch\the huHit&ﬁ]EST data sources

di seases are referred to for conveni ence as Trp
BsBbABENe iflediiSexese Sountén dohidnkbrergse Thisirdicaiey thhtu?mMS 18

w@eaﬁﬁﬁﬁvte%ﬁnbaﬁ%gs@r@qr%gius%hr83? went, TrpMB i on

chan 3 71%91 ,treat WO 2005/ 094569
PCT/ 6 1 . R& di agnose a di sease whi ch naps
to t g@ 5?6hnsqnal band, region, armor the
sanme ¢ mahu Tlseases whi ch have been
det er ﬁ@?f"%)s R llqurlked to. the sarrm
chr orBE &Mel73 b animiregnal heel lgapgipama fing, @gne as t he
chr onBEGRRSO | olwmdroplaesniay chWip RIS kannel (i .e., Honp
sapi eRB244386noslurearigdin) gliohdhdierva prost ate 5 cancer
wher eBGB653n chanaelivénas been found to be
upr eggbadER3 Knpekeuimat el a@edinahgitng, MGEPMB di spl ay
a ranggsefa4RhenpiMAEskin,dSelanotic melanoma

BE390627  human uterus, endometrium, adenocarcinoma cell line.

Accordingly, the TrpM8 polypeptides, nucleic acids, probes, antibodies,
expression vectors and ligands are useful for detection, diagnosis, treatment and other
assays for diseases associated with over-, under- and abnormal expression of TrpM8
jon channel in these and other tissues. Such diseases may include the TrpM8

associated diseases set out below.
TRPMS ION CHANNEL ASSOCIATED DISEASES

According to the methods and compositions described here, TrpM8 ion channel
is useful for treating and diagnosing a range of diseases, described in detail below.

These diseases are referred to for convenience as TrpM8 associated diseases.

We demonstrate here that human TrpM8 maps to Homo sapiens chromosome

2q37. Accordingly, in a specific embodiment, TrpM8 ion channel may be used to treat
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denonstrated in the Exanples. In particular, we
di scl ose at Exanple 4 below that TrpMB deficient mce
ware@s/oppoal gesic, i.e., less sensitive to pai PCT/GBpiB/001151
and nodul ators of TrpMB acti®ity, 10 including in
particul ar antagoni sts of TrpMB, may be used to treat
or alleviate diseases or syndrones in which painis a
feature. Specifically, activity or expression of TrpM
orEygridee B diMBadetELiRm@Ps folthid Modub bhydrHbbmal wnde@mﬁl, SroP¥r the
adm ni stration of antagonists or blockers of TrphB,
samsy chzerapsparg. Xnowinflispesps which havg been drfienmingd as feingfligked to
[ t ' (fication tagoni sts of Trph\B
B 22 Aot SF0 bidd Tt o) of IPE R NeBieTp i BBypmat
lopateiherfriepVEsibe dhareel (i.cf, MenaBhhredsclatghosoH¥RBS7) inehgle prostate
descr.i bed here, including TrpMB ion channel and its
caRsRIUYRere e 1am ghanagk hag @ﬁ‘?%f%mfﬁﬁv’%@rﬁgébﬁqdo di agnose or
treat or relieve, by any nmeans as described in this
docunent, pain and cancer. Particularly, pain includes
neurKpaedkbiicmidertdefiaiemeih diryMS8 displdyemangzerof phoenalpes, as
di sease, .thermal hyperal gesia, viseral pain, mgraine,
d%E%FuﬁﬁdHé?féggﬁmﬁéuralgia, di abetic neural gi a
trigem nal neural gia, post operative pain,
osteoarthritis, rhuematoid arthritis. Al so included
ar e lagatteeufrj we disblosnatExamipte, 4 below ahmoTigpNididaficismmaick are

ai,n, .vi.sceral in, referr in, includi o
nBRIBRT i o SeRRLS P ARG BL RO Ao R A SoMS e v
inPlading (R ghtiehiat Mtagoh®s SefhMisl 1Y bR fuse@itd reht ! aEGHte diseases

but I's not limted to pain arising frominjuries,

orgysdrames in whigh peinds a fourei Speaificeldy, activityror papressipaofiTrpM8

risknao from neurol.ogi cal. disorders such. as .. .
b Ak SR AP HR B R 3Rl by HiRufRmgon pfentasonists
or pisdkPRET AlrpMIB[ 2 aBAIBEGLN M orddi 8 FedhedPh. Wé BiéPdbicGisclose the
cbrain injury (TBl), spinal cord traunma, chronic pain
idgysificgtiompkantagenisti of TrpMi8dorusesy sarlesmicsneur al gi as such

as trigem nal neural gia, glossopharyngeal neural gia,

WD 2005/ 094569 PCT/ GB2005/ 001151 13 postherpetic

neurfdogrdinglyraccardsied 19 adprefogbd eabodiinagntf the fdthglsnd

sarcaidogish 66ﬁgachnoi%itis, arthritis, rheumatic
copipegfigns deseribesthesaincludiag KriMF ton qhgel #skits madwators and
antzRbAistsRAlyThe ARHATHABH0sR B} Reat O RifevRE) O aPRBribed i

ﬁ%%culos&gv%tal aﬁgggﬁin g?%easesY’ d?g%%g§%’£ﬁ§§%£hbainl
this dacuragnt apein fixbeawya Pgitiaulafpzicnt Bces necrpathic, inflammatory,
inﬁa[]rﬁrlnle{%?f bg&/eela 1§e’as£ t[}?e:%tnglthey'peralgesia, visexal pain, migraine, post
herpatic neuralgia, diabetic neuralgia, trigeminal neural gia, post operative pain,
osteoarthritis, rhuematoid arthritis. Also included are ac ute pain, chronic pain,
cutaneous pain, somatic pain, visceral pain, referred paim, including myocardial
ischaemia, phantom pain and neuropathic pain (neuralgia). The definition of pain
includes, but is not limited to pain arising from injuries,. diseases, headaches,
migraines, cancer pain, pain arising from neurological isorders such as Parkinson's

disease, pain arising from spine and peripheral nerve swrgery, brain tumors, traumatic

- brain injury (TBI), spinal cord trauma, chronic pain syrxdromes, chronic fatigue

4 syndrome, neuralgias such as trigeminal neuralgia, glos sopharyngeal neuralgia,
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5 colon, lung, ovarian, and bone cancer. Exanple 5
describes an Qpen Field test, in which TrpMB knockout

WOoRR@s/0245¢9 shown to be | ess anxi ous than thei rP@i/iGE2005/001151

type counterparts. Furthennorg blood plasma |evels
of corticosterone, an indicator of stress and anxiety,
are seen to be lower in TrpMB knockout mice than
corresponding wild type mce (Exanple 6). A deficit of

Ibsthepddiic astiraltid ¥nd SaubEh Qa0 &G0y fr@llnalﬁﬁlﬁ H‘Ar&&id@ms
decrease in stress. We therefore disclose a nethod of

| BREPPIiss ertlastas, drouanans disgases paioritpaing back paimdowerhask pain,

A RN L S R R R

cxﬁabeltns ketiteved, M ﬂlﬁ‘@iihyﬁlgﬂtuP@&lbﬁ‘]ﬂrl%r@ncﬁﬁﬂélﬁﬁ'b?é’hspf)rostate
E‘{Hg{or by. use of antagonists to TrpMB. 15 TrpMB

Ngr QVASRANTANIPNG 68Tt y, i ncl uding in particul ar
ant agoni sts of TrpMB, may be used to treat or
al l eviate di seases or syndronmes in which stress and

anX| etBxafpdd SidescriBercdn OpcherdsldSesti6 viiéh BRBMRknRSh1GhNe are
gl tic.str s di sorder, phobias, social
8\8?% %%H "i“ﬁ‘llmﬁﬂ thetr wildiyRe couatserpsts, MeBssmereyblood plasma
Qmﬁoﬁf‘cogﬂeﬁﬁfedﬁ{ 1111(11091‘61"1‘§>f:"st1%tsér SmPa xﬁjétg,gaqrg geren t(t) be lower in

separ ation anxi ety di sorder, genera 'S
dirBMBd@pgkm Jnnce then d@rpaspsrshmwﬂdymermm aExabnme Isa rA deficit of

n af f ve. di sorder ost nat al
?5@?@5% ﬁélﬁy s F@%&%@Zﬁé wih a@ﬁﬁ@?%rlnégfﬁsesm on. In a
preferred enbodi nent, the TrpMB associ at ed di sease
conprises a disease in which stress or anxiety is a
sy mpt O¥e therefereiisplisy apragiicsiofdoweripstias ot anxidte ofbgrlven an

th bove 1.i stre
SAhatag. S IA LRSI BB Sl T b B e e
mr&ywli&al usedoted clibaBROSBis2AEHO Eclhé\%@tbyadb‘)évn-%ufaﬁﬁé the
speci fic diseases using any of the nethods

EGRFFELM FoltMie SEPY B HBEoNIHOI 26081894560 |
PCT/ GB2005/ 001151 14 In particular, we specifically
envi sage the use of nucleic acids, vectors conprising

Tr pMB Trp‘MS aha rrmelhlatmc bET l@ma(ﬁﬁltynﬁbhﬁﬂfh@tlh @@Sicular antagonists of
n variants or derivatives

TRV e b SieRd s o a1 GUR BsRr OnayniFesats iwetHieh steseiand

aﬁ}h@tﬁ}mﬁyeCSu&r&é@%é 1198?@ dodi ap x-li-étg os't &Eurﬁ&?cnsrﬁeess disorder,

nucl ei ¢ aci ds and/
phobias, social phobia, spec1a1 phob1as pamc dlsorder obsesswe compulsive disorder,

acute stress, disorder, separation anxiety disorder, generalised anxiety disorder, major
depression, dysthymia, bipolar disorder, seasonal affective disorder, post natal

depression, manic depression, bipolar depression.

In a preferred embodiment, the TrpM8 associated disease comprises a disease
in which stress or anxiety is a symptom. In a highly preferred embodiment, the TrpM8

disease comprises the above list of anxiety and stress related diseases.

As noted above, TrpM8 ion channel may be used to diagnose and/or treat any

of these specific diseases using any of the methods and compositions described here.
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5 treatnment or diagnosis of the specific diseases
i sted above. Furthernore, we envisage the use of

W@ ompomses capabl e of interacting with or bi ndP@GBR005/001151

TrpMB ion channel, preferabl4 antagonists of TrpMs,
preferably a conmpound capabl e decreasing the
conduct ance of the channel, antibodi es agai nst TrpMB
ion channel, as well as nmethods of nmaking or

i dentﬂnfgart[tgﬂatrh\es gpecl fivally agviSipe ShdiisclJTRRERR Meiddf vichhe-s
specj fic_di seases 10 nentioned above. In partlcular

CREnnsing eM&ien Gb@n@k nygigje agidy, m’@b'@ept@lﬁgdunlddmg homol ogues,
ReERE DL Héx?%:tweml ?El’ma%glﬁlca n(%rﬁgom dl} i egié,e g)'dﬁrgnsgemc

vaccl nes trea or preve
apirsdasesaprisiag Thds ﬁbrﬁdﬂaﬂﬁeﬂ ndtleagnesdsiaadhor b&lybgftld%b for the
of the specjfi¢c diseases in an in

t
W@E’ﬂ%’&ég faenosinalghe sepiicseasssiligtadiabpye. duethemrore, cwet wewsage
tﬁ@ﬁéé' Jﬂc@n%gﬁlﬁfgh gﬁ bl?og i %‘f’iﬁggﬁwl K Sirﬁ(gﬁg ?oa’H%ﬁVIf ¥n cﬁqannel
patfsmbge@mgomsts ol BpMieprefdarably Ialcsmoammmblewieﬁﬁt AND

ﬁﬁ}: ANCR 8>£<g1et§¥l e ﬁfl%é@ﬁg&galqsh qp%é?‘ }S@dclh;or dearsswelll as methods
o&&fa@(‘ﬂgadrqge dﬁﬁg&%‘ée iRAR é oﬁ‘t%‘ﬁ‘ﬁeﬂt%f 'iﬁ‘éesﬁ) Eliﬁc dfSeases

sunnaag escription Anxi ety and stress
nagEoRg @Q’V@H@maéwu V&@lnﬁb@bﬁhfguaqptﬂaghbf thesneingruncs,

obfnﬁagﬁ ?%Sh %Po%c%lﬂ g%?& %ﬁgé% ﬁaq%% Orgteffggrﬁgrgggg)reventlon

of thesspedifiedise@BYrye akb diSBPé)ls@HﬁgncWﬁ@tkltb ?msthé gseéiidh JFOthe
one_.person js not necessarily stressful to another.

spesifindiseasgs mgndndigidiplng of apprehension or fear. The
source of this uneasiness is not always known or
recogni zed, which can add to the distress the

i ndi Mefheads dfémksge P PG/ 08456 SudRGH eBRAQBL AR diSdasekb

Stress i.s a n part of life. In small quantities,
UGS S (G eHabls IR e IO 101 sianne)are Wsviruibs sk and are

alsB@béﬁh@H@Els@sﬂﬁer@!irmhfsodo%%ngﬂtr e productive. However, too

stress, or a strong response to stress, is
harnful It can set the individual up for general poor
h as.wel|l as specific physical or psychol ogica

h I
AiN%I?% s %%SW'P(S@ i nfection, heart

Anxiety and stress, as well as disorders in which these are manifested,
including TrpM8 associated diseases, are well known in the art. A summary-

description follows:

Anxiety and siress are also referred to as feeling uptight, tension, jitt ers, and
apprehension. Stress can come from any situation or thought that makes an individual
feel frustrated, angry, or anxious. What is stressful to one person is not necesssarily

stressful to another.

Anxiety is a feeling of apprehension or fear. The source of this unea siness is

not always known or recognized, which can add to the distress the individual feels.
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5 di sease, or depression. Persistent and unrelenting
stress often leads to anxiety and unhealthy behaviors

wo 2dos/0p1569 eat i ng and abuse of al cohol or drugsPCT/GB2005/001151

Enotional states |ike grief 16r depression and health
conditions like an overactive thyroid, |ow blood

sugar, or heart attack can al so cause stress. Anxiety

i s often acconpani ed by physical synptons, including:

t W t StieBitis @morrntél paftiilfd. MY sm Al §6ArRities Rekas nA9dddeidHcal - it
sweating, dry nouth, difficulty swal|ow ng, abdom nal
C%th(x’@tﬁ A8 indayidpad anf g i Be @9f¢mrgﬁqq§1fve S&I@\@g@r too much stress,
o?ﬁ@&%ﬁ%}le%ﬁ/ons@toa%h%m dsdﬁa?%%n elsEfts cgﬁf %eél Oeh 1%§hv‘?&{1gptép Fg 'general poor
hbsltr 4s well &, speéific ghimi@abhpsygholdglaﬁlﬁhﬁ?@@esolfkeflﬁﬁﬁw&ﬂ theart
needto urinate, fatigue, irritability i ncl udi

dissass, of depesspien. Pestisieiang unielanting stress g deas gmrﬁw%wd

r I | ens. TrpMB

uaﬁ%&ﬁ?gggwg Fﬁ?%§§§%%§'gg&g@g%q?gﬁ?%§§¥%oﬁgalIeV|ate

any of these synptons. Anxiety disorders are a group
of psychiatric conditions that invlve excessi ve
anxi i%lgptwi%ﬂevt?sdﬂﬂemf gedreression ¢ad Apslihetopdigions Hkesn

0¥ BaGH e tﬁyﬂéﬂp RiviBloo@RSES; Sdr\h%a@ Qttg&r[}%i‘lla?s'o\{:@us% dsaggsdef

and social phobia. See also TrpMB associ ate I seases
set otit above. Cert al n drugs, both recreational and
medi Gi na n |l ead t ons of anxiety due to

ei t hZ\”X?t%ﬂé ofiep éi‘:‘t"%‘lp&?“ ﬁi‘Vﬂ&%hSYFlPEﬂW% ¥‘iﬂ‘% twigghipg or
t@ﬁ%ﬁﬁg,'rﬂfsbléqgnmd}lahéﬂa&%s ﬁi/e%ﬁﬂ%'d ry @, IS cul®Ptwhllowing,
remedr es, decongest ants, bronchodilators for asthma,

abdminglaye {teis meyibedhe ey aymptonteftiess esperiaHE imathiay
diet pills, ADHD nedi cations, and WO 2005/ 094569
PCT/ GB2005/ 001151 16 thyroi d nmedi cations. W discl ose

t he 8sgeHined 6tBbEsyaiptorhd SccoRPbhRiisy! dizGAKR) ﬂa?ffdld?ﬁhegular
Wi th such drugs to alleviate their stress and

haqmaéq yanichbrigathing, dierBeeasor frequemegd b uringte, d3tigye, irritability,
eV elfésf&y% &t tE]ﬂ a ﬁlg&%ngéfm&téﬁd }Itl%tclregxc?e ageidséogg%mra_tion

or NENCe - an
am@hﬂh&@nb@emﬂeC|flc situations, |ike taklng a test or
5 making a presentation in public. Post-traumatic
stress disorder (PTSD) is a stress

TrpM8 and its modulators may be used to treat or alleviate any of these

symptoms.

Anxiety disorders are a group of psychiatric conditions that involve excessive
anxiety. They include generalized anxiety disorder, specific phobias, obsessive-
compulsive disorder, and social phobia. See also TrpM8 associated diseases set orat

above.

Certain drugs, both recreational and medicinal, can lead to symptoms of
anxiety due to either side effects or withdrawal from the drug. Such drugs include
caffeine, alcohol, nicotine, cold remedies, decongestants, bronchodilators for asthama,

tricyclic antidepressants, cocaine, amphetamines, diet pills, ADHD medications, and
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di sorder that devel ops after a traumatic event |ike
war, physical or sexual assault, or a natural

wale@ase4ss? | n very rare cases, a tunor of the pdr/eBados/001151

gl and (pheochronocytom) nayide the cause of anxiety.
Thi s happens because of an overproduction of hornones
10 responsible for the feelings and synptons of
anxiety. (Adapted from Medline Pl us,

Lidids I ' d R TrpIeIBlatS 46 Rtyih Ritort irCdopdiiflation
'J?thlo'ldin{?éh% ﬂSAWNng%:é&SgQPé’ai n 15 Acute pain is defined
with stdrdrugsetorallpeinte their gedshand/ehangicteislupipg iefeetsi f i abl e
cause. Acute pain is the body's warning of present
damage to tissue or disease. It is often fast and
shar pat8h! GeEtinRisctehirtateBistessAf dhieAL forl éxample, low levels of
centralized 1n one area before becom ng sonewhat .
wpmea® 16uPerfotmance enPalyris mieteshtcoweeifip sitvations.tigiteldng § test or

def.i ned as i n. that. has

okt 6 grSruRo i e R R A st AR BT STIARE sreye
HikSrdBUhPQRRelopS aftdr adf@satio vt lifte g phsidyl dr sexprabassatlt, or a
injury. It is often nore difficult to treat than acute
patvmal difsgpert care is generally necessary to treat any
pai n that has becone chronic. \Wen opioids are used

for prolonged periods drug tol erance, chem ca
depengensy r86asey,enusy 6ttt agicnal A0 (PBABhAMMEGBmM2) may be
PCT/ GB2005/ 001151 17 addi cti op ngy ocgur.. w@kle dr ug
thelcevssrpd @sifty- & s MRRRANS QBGEFRIRIAEY O VEFRIOMTHAB 91 hamaigs

0PI Oi ' he&khon is rare. The
%Q%%?ﬁ%%%gm%?kgﬁ§§?ghgg?@?k“gggﬁﬁ%%ﬁ be grouped into
four categories according to the source and rel ated

noci ceptors (pain detecting nerves). 5 Cutaneous Pain
Cut an tegfromiMe E?gﬁ’by injury to the skin or
SHRELIE AL ol SSURSHinEML #BRIMSiIBQOBTAMANS termi nate

ust Derow the skin, and dué to the high concentration
of nerve

PAIN

Acute Pain

Acute pain is defined as short-term pain or pain with an easily identifiable
cause. Acute pain is the body's warning of present damage to tissue or disease. It is
often fast and sharp followed by aching pain. Acute pain is centralized in one area

before becoming somewhat spread out.

Chronic Pain

Chronic pain is medically defined as pain that has lasted 6 months or longer.
This constant or intermittent pain has often outlived its purpose, as it does not help the
body to prevent injury. It is often more difficult to treat than acute pain. Expert care is
generally necessary to treat any pain that has become chronic. When opioids are used

for prolonged periods drug tolerance, chemical dependency and even psychological
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endi ngs, produce a well-defined, |ocalised pain of
short duration. Exanple injuries that produce

wa@iodneses pai n i ncl ude paper cuts, mnor (firBCT/GB2005/001151

degree) buns and | acerations. 1710 Sonmatic Pain Sonmatic
pain originates fromliganents, tendons, bones, bl ood
vessel s, and even nerves thenselves, and are detected
with somatic nociceptors. The scarcity of pain

r @1ePioRIBay Hocup eﬁﬁll@ﬂﬁl@%l@faﬁé@&ﬁ%hém% liepenﬁenoy are common
poorly-localised pain of |onger duration

cuneneenieidpsens; payrbotpgiea addictions raper ai ned ankl e and

br oken bones. 15 Visceral Pain Visceral pain

originates from body organs visceral nociceptors are

| ocat ethe ipekbftRIPHyR51B8RS! ;ﬁﬁﬂcdnrﬂeegfrb‘ﬂéeﬁﬁt ¥l thinhte EH@s
even greater scarcity of "nociceptors | ese are
pﬂcé%i@%toéh‘b%mmcmldarblayﬂdmpl@e}aom| (pajn dettcinig merveshger
duration than somatic pain. Visceral painis

ext r enehivnébisiBagul t to |l ocalise, and several injuries

to visceral 20 tissue exhibit "referred" pain, where

the sensation is localised to an area conpletely

unr el at@dndo@s g@iﬁ 1§b&flﬁecplf>y {infirY Y the M(B%%%&Ema?ﬁ&ﬁmtaneous
(the loss of blood flowto a part eart nusc

oS EQRpTS @H@@g@umt@ebmhb slsin, dndalin testerpglecofcenteftion roemerve

t a ccur .in_the est
Rl i ATt A o AR B bt R NG s tht
phodicd entanesunpain iQviRde bgbd cut¥GhitOPErO2RR) burns and lacerations.
PCT/ GB2005/ 001151 18 her Types of Pain. Phantom
[inmb %ﬂmc?’a'i;ﬂe sensation of pain froma |linb that
one no onger or no |onger gets physical signals
from- an experience al nost universally reported by
amput a
(" neufrsg) gi a%fﬂl %%%:sﬁfr%ngzlg%\n'}%g qudto %gPIFSn%W vgpsels, and

dveengeed thembaverenmbart idsued wWisebatid RbScsAdts AT WRicity of

t he ablllt%l f the sensory nerves to transmt correc
PAOIPHRITB A 165% Heastiadugst s dulbmeorriecalisetkpasn af lenger duration
KRR B Ss peidlich no

ObVll ousl,l or doc u ne&#k) IS Eﬂc&ﬂﬂe 8 orge?cahgfa%u%g g b%%k% %Ohés‘ pai n

Tri genj.nal zpuralgla ("t|c doul oureux") refers to pain

caused BG4 bty or

Visceral pain originates from body organs visceral nociceptors are located
within body organs and internal cavities. The even greater scarcity of nociceptors in
these areas produces a pain usually more aching and of a longer duration than somatic
pain. Visceral pain is extremely difficult to localise, and several injuries to visceral
tissue exhibit "referred" pain, where the sensation is localised to an area completely
unrelated to the site of injury. Myocardial ischaemia (the loss of blood flow to a part of
the heart muscle tissue) is possibly the best known example of referred pain, the

sensation can occur in the upper chest as a restricted feeling, or as an ache in the left

shoulder, arm or even hand.
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10 damage to the trigem nal nerve. The trigem na
nerve has 3 branches: V1 gives sensation to the area

wobRoosloetsbor enead and eye and V2 gi ves sensati oPCT/GBRG16/001151

nose and face and V3 gives s@gnsation to the jaw and

chin area. Each side of the face has a trigemna

nerve that gives sensation The one-sided pain of
trigem nal neuralgia may extend through the cheek,
nDuth(hpgs§¢@pgfp&mJam1nuscles Trigem nal neural gia

15 general I'y affects ol der people, although younger
peopl e or those with nmultiple sclerosis may al so

eXper ippBfSni 1"11‘119 z)qlnr@ kheRHSAbA bApain M@ONPA Ll tHatOneRb dsAger has
of trigem nal ralgia is painin either the

foone ﬂmmﬁr gets hlaysical sighals Gionj a4 dxperictBebnest saivsssatixyeported by
|nvo s or.both l.eft

Biithtags i e i SL S8 roPR e Poth ¢ Rl (B it of
G865/ drkBsadStothEhbRE tffséhe\mal&“ s vaudigtupetht abilht}asf the sensory
el’ectrical shock. The pain can be triggered

aaiviey tealcarisuiit ¢asrect infleimagion by s Hhalgnus @n@ beics tﬁ/q laqam 1H§rprets
ﬁ)lalglgﬂlﬂ}esﬁgi}lq gelfvrég hfg&%g%heafg lsr}% 39 isus E)g rdé%@%%rﬁ] i Vph}}gf%lo r%c cause for

ng nore disruptive and dlsabllng
GI ossopharyngeal neuralgia is a clinical entity
characteri zed by bursts of pain 25 in the sensory
di Str iy | t ¥hait 4881 b r
t he I(}g% nqgal%fe a{lﬁ Etﬁ d&uﬁ)ru ?ere{sqet% n‘fﬁabs for t%ﬂﬁ'uryo
RAamagé kethatiti gakisalbieeve. d‘hlatmgeahnzﬂmerwellgteﬁlhnaiches V1 gives

22%%3%% | delne dypheal, pain is, a.severe lancinabing. g
ggeﬁ Q%M% l%@vlag?ﬂ chindarb £ Fia6R sHk ofﬂﬁ facehas a

tonS| ack of t’he tongue, on one side. In
adglemlmru;ert/hﬂlapglvns myatlcmailfhe@me -sidsd rinoef] tjgerainel neyralgie may

ear e se us Whi nduce

P e s A

Sgeheﬁm/ 'aﬁ'@&t@ §§ier B&fb@e falteneth yoahy@pdoplalol eitise @ithahiliple
freely 5 drool fromthe ‘nouth, Cardiac arrest,

ssy}waswn@ﬁ aispekpayiencafitgesina npwslgitave been associ at ed

wi th attacks of gl ossopharyngeal neural gia. The cause

of gl ossopharyngeal neuralgia in nost cases is

unknowhe praneyefmpeort of tridemill rbernl g is pateia eithercthd fxehead,

ascribed to tunors, conpression of e ninth nerve
taheel; ehinegyd avling. tS@y@;e cg%g maydBYRlNg al ’leee areas or both left a¥1d right

sides. Pain episodes are severe, spastic and short, and are described as similar to what

(¢

would be felt as electrical shock. The pain can be triggered by common daily activities
such as brushing the teeth, talking, chewing, drinking, shaving or even kissing. The
frequency of the pain episodes increases over time, becoming more disruptive and

disabling.

Glossopharyngeal neuralgia is a clinical entity characterized by bursts of pain
in the sensory distribution of the ninth cranial nerve. Except for the location of the pain
and the stimulus for the pain the attacks are identical to trigeminal neuralgia. The

typical pain is a severe lancinating, repetitive series of electrical-like stabs in the
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mal formati ons. 10 Postherpetic neuralgia refers to
chronic pain continuing after an infection of herpes

WQomsme94569 r us. Her pes zoster, al so known as shP@mG82005/001151

is arecurrent infection of Maricella-zoster
(chi ckenpox) viral infection. The virus |ies dormant
Wi thin nerves until the patient's immunity wanes. The
acute lesion of shingles causes pain which usually

FWBY torlSRYBVBE badlothB wHeE, dfongatdeeT Aldithe, heipain may
continues chronically 15 postherpetic neuralgla The
E@ﬁﬁ@bﬂ@ﬂﬁﬁﬂhﬁﬁp@@ezé@ter nclude a lancinating, deep,
continuous pain: the painis in the thoracic region
65% and the face 20% When the face is involved the

Vi r us TR oMoy Rindelid waichaRduest thepaindp bivhiddwing, zdid\duﬁng Bevere
of the trigem nal nerve (top of the face_ above t

etjashse Gaticmmaysit motisnigss, Peaddiened darvapd il 8W€t&ﬁ§llya torfreely
5@?}?@ Vﬁg ﬁouﬂg Q?#?\Q@Xt%srt] s?g&ﬁ)‘r%’ (?aﬁﬁtir%ita%d‘% Pre@ %X\% been

@EISGMBQ@SMWEHC&@ af gl&@phﬁyﬁgmt ﬁedlrﬁglag@né bauss bf glessogharyngeal
the affected skin and is relieved

b
prusalginia mest opwss a%@KHOWHeHPWBﬁrn@C%ﬁ%WW rr?g %?S§S Bedigen
Xs%ﬁ%ﬁ@?d s, c-g Tossioll %‘fkrlﬁétﬂlﬁ‘tﬂ Rl tﬁe G&kdtRd artery, and vascular

post herpetl c 'neu Pa gl a ere i s a higher 1ncidence of
pasbhmatpeisi ¢ neural gia in cases of herpes zoster
involving the face. 25 Causalgia is a rare syndrone

that follows partial peripheral nerve injuries. It is
char a‘f’B?Lﬁérﬁ@ﬁ‘c Héﬁr@lgiarl‘eﬁgs Rf chRifi OpAlE cPRirthingPattRA M MBction of
dysfuncti d trophi c changes.  Severe cases are
apbezbsmjvmmscampaa ister, MWMX&%&S&H@% dagesursatiniesign of

ST G oS TGy iy % AR eh e P g (it vile nores until

RieqreBh A RmHSoMARE. Biithcuiedbdibn 65 ¢ QEBcautdstpgain which usually
osteoporosi s being common on x-ray. Causalgia is

gmmtaybiﬂowwﬁrp he? Armberraf@atienisicesin epatianesycheemicaly a|

Eo&ﬁ#ﬁeuéﬁ&ﬁﬁlﬁﬁ Denervati on causes hypersensitivity
Phcr eased pain and increased 5

noreplnephrlne rel ease causes the synpathetic

findings. Synptons include Pain: usual I bur ni n
pr oni ABAEYMALERS hsrpes satter inpkde 2 {4pciRd %.réﬁesw,.cp tnpgvus pain:

MCt]mtlelS%ﬂ thJ‘ﬁlea%lcqfe%xﬁHJ@ﬂ 6 and tHE £458 Qb%‘ W llljénn[ﬁé fRB% involved the
clratl1 ¢ nerves are e npbst comonl y I nvol ved

virus shows a predilection for the ophthalmic division of the tngemmal nerve (top of
the face above the eyebrows). The pain usually resolves spontaneously in 2 to 4 weeks.
However, a few patients will have persistent pain. The pain is in the region of the
previous rash and is exacerbated by gently stroking the affected skin and is relieved by
applying pressure to the area. The rubbing of clothing is often very painful. This
continuing pain is called postherpetic neuralgia. There is a higher incidence of

postherpetic neuralgia in cases of herpes zoster involving the face.

Causalgia is a rare syndrome that follows partial peripheral nerve injuries. It is
characterized by a triad of burning pain, autonomic dysfunction and trophic changes.

Severe cases are called major causalgia. Minor causalgia describes less severe forms,
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Al nost any sensory stinulati on worsens the pain.
Vascul ar changes: Either increased blood by

wQ a®sap4see at i on (warm and pi nk) or decreased bPGDABRYNS/001151

vasoconstriction (cold, 10 noppl ed blue). Trophic
changes: dry/scaly skin, stiff joints, tapering

fingers, ridged uncut nails, either |ong/coarse hair

or loss of hair, sweating alteration: TRPMB | ON

GiAlEL rBRYREpEYEe BstréSdREE)ERSDhfs g?édmﬁirﬁhpﬁﬁsdu@zﬁ and
channel polypeptide" i's infended to refer to a

ey puppioms, Wﬁgpsiegpcngsm heing spmmncacindx-sgguence shown

in SEQID No. 3 or SEQID 15 NO 5, 'or a honol ogue,
vari ant or derivative thereof. Preferably, the

pol y papdusgigiatio eiised 8§ pefiphdtaltneh R 1RRY SusuliBf bratfiaYlexus
derivative of the sequence shown in SI';’Q.I D” NO 3.

"HYFEH dpRTCHAtion efuses hyrsraphgitigdy rsuliingrin prepeagéchpain and increased

r [ 1N i-ds. joiled . to ea .
SRRt holasB el e Thibne R Bk i iasts fEfole Pain:
luseally pepinigfgnd pROmisds ireliad.or Thtal @RaRin 8. mdj@ienswitRin 24
oth short chains, comogjlg‘(}/ referred to as peptides,

PSP ptnt dde gredim, ybwerrd sciatis nesvas gy e mdshbemmonly involved.

g . i €s.

2O Paryoch 6 S i1 AR i, VAU ARBLES Rt ncreasea
dvﬁﬁqdd)}avﬂsdd;iladtatio?qdw i qbﬁgd) ot dedreuisled aniioﬂ(bya)@lhd:onsu‘i%tion (cold
sequences i.fied either atural. processes, such,
é’%"qﬂﬁg@-‘l@r Aranmis Fhaars: E‘M&@&Qﬂ@, stigkjoByjs, dapsrng dngers, ridged
Relitiafatdi®Br BRg 8588 b6 _in the
art. guch l nodi figcafﬁ?%%&swgflgwmgﬁhugégg%e%ﬂéﬁﬁmbasi C
texts and in nore detail ed nonographs, as well as in a

| ypd pous, research WO 2005/ 094569 PCT/ GB2005/ 001151
é%PWEQ%{EWQNEW&W?EET'P%S can occur anywhere in a
pol ypeptide, including the peptide backbone, the

am no acid side-chains and the am no or carboxyl
t er mi dis uspd hege) the tsem “Tppyi8 ddnaeharne] patypepiéded astengeuico offer to a

LEL.cat . e present in the sane ryi ng
AR AR DTS (PR P BIE el gicd SnORETR S Pe Frspo
N5y ena hohppeat) weiafpor dwinawd%he&omafefa%g@ gheYolypeptide
nmodi fi cations. Pol ypeptides may be branched as a "
FRIBRTEES O 19 b hefuploghatviagant of arivaie afdle srquenspshewn in SEQ ID
fd-_or without branching. Cyclic, branched and
ranched cyclic pol ypeptides

2

“Polypeptide” refers to any peptide or protein comprising two or more amino
acids joined to each other by peptide bonds or modified peptide bonds, i.e., peptide
isosteres. “Polypeptide” refers to both short chains, commonly referred to as peptides,
oligopeptides or oligomers, and to longer chains, generally referred to as proteins.

Polypeptides may contain amino acids other than the 20 gene-encoded amino acids.

“Polypeptides” include amino acid sequences modified either by natural
processes, such as post-translational processing, or by chemical modification
techniques which are well known in the art. Such modifications are well described in

basic texts and in more detailed monographs, as well as in a voluminous research
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may result from posttranslation natural processes or
may be nmade by synthetic nethods. Mdifications

Wo pasogieseacet yl ation, acyl ation, ADP-ribosyl at POIGB2005/001151
am dation, 10 coval ent attachient of flavin, coval ent
attachnment of a hene noiety, covalent attachnent of a
nucl eoti de or nucl eotide derivative, coval ent

attachment of a lipid or 1lipid derivative, coval ent

l?thtaﬁﬁ'@ 'ﬁéﬁlﬁ&gncﬂﬁcb%ﬁ f&@&dr%'ytvﬁ@%llﬁ alpolypleptide, inthidigg the peptide
cyclization, disulfide bond fornmation, denethy Ia& %
aokbraej the amine evidisatercheins gad ithikaminp ey waibosy tergpint. It will'be

sti ne, mat i on of [
sk dhs raps B of SR ELAL TR e bREGR bl dime or vaying
dRFdEB b RPeral¥idsan ¥l gvénasblypepdilaatliso n gived pollypdpitida may contain
myristoylation, oxidation, proteolytic processing,
mhl@bstwh@rqﬂnmdl@qatl%lﬁenyl ation, racen zation,
sel enoyl ation, sulfation, transfer-RNA nedi at ed
addition of amno acids to proteins such as

g rg It %I%dpﬁg?s f—lﬁ? beliratichéd a0d rdsmlt oBekiquitimatiomsnd they may be
rotei -

g@hc vql?hsg w@é#téﬁ%%miwn\%y%% %fr: ﬁﬁ(li] Plgﬁﬁr%rgé}lleg%é%golypeptldes
%%ll %\I?lg gr{a é}g 9s%tr ‘ftatl\éﬁlnqtur rodeRSdsldr ans) Rl hadady @"rﬂieﬁlb n

erspectives and Prospects,
tnBthB@SSMd(ﬁhﬁdtainsomﬂhdmaﬂaim Abditiang ADR oy atlon amldatlon

Pr ot ei ns, ohnson, P

serplent Abgameo FABmngovaen it AEAL aheplsTagiesh Effeten

%ﬁagg%)kl‘ftao% 521@%1&%36 3P H@(fl@&t?derﬂeﬁ‘?ﬁ@@é 06 ¥alent Methdhnnz i atipid or
626-646 and Rattan et aL "Protein

Byidtdesedtive, Rostent atisthatand nﬁphcwpmtﬂd%mwmiscrawn&@g, cyclization,

A\%\é]? gghibrﬁp grq%ﬁg%egglth)ﬁa }' a%oﬂ’%f@gval? %r&sgﬁrﬂ& formatlon
HE&Rkihd) f&rﬁiaﬁonqﬁgﬂ'@ﬂﬁtainﬁﬁa ﬂﬁﬁxy@dﬁi}onSgﬁiﬁmatcutbo&matlbn,

vari ation of ication of, replacenment

gbtesylationdPhenchoy f@%ﬁomhxslﬁ%(l%?rorhtﬁd@)aﬂgﬂao%thé{l?ﬂan

Pl TG 0L VRGBS

rRERIAN6E SelehoyTRtipMEulfatich, 'thnﬂhBRiNm needzteved dditi omadfiaghdno acids
references to such variants,

bplofe GBS SBTH AR 2t BPIGF SRR SeBsroR oI e LTS
5[1 DB, Jiac 52%%? atr%n%p(gf%ﬁ 9,8%4d 1S §0¢e8EBtoRaW . IR Freeman and

ahne re preferably having at |east the
Sampanyg New Yprlo,ﬂg@a end VOB, FoRostBaoHatiorsl! PepisinMadifispigns:

IDNO 3 or
Perspectives and Igi ospleg)ts Np%s i; 12I %gitanglléltzéaigdl d’ovgle; FMZBW cation of

Proteins, B. C. Johnson, Ed., Academic Press, New York, 1983; Seifter et al.,
“Analysis for protein modifications and nonprotein cofactors”, Meth Enzymol (1990)
182:626-646 and Rattan et aL, “Protein Synthesis: Posttranslational Modifications and
Aging”, Ann NY Acad Sci (1992) 663:48-62.

The terms “‘variant”, “homologue”, “derivative” or “fragment” as used in this
document include any substitution of, variation of, modification of, replacement of,

deletion of or addition of one (or more) amino acid from or to a sequence. Unless the
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"honol ogue" covers identity with respect to structure
and/ or function providing the resultant am no acid

W@ e@aemse has i on channel activity. Wth resperCT/GB2005/001151

sequence identity (i.e. sim2parity), preferably there
is at least 70% nore preferably at |east 75% nore
preferably at |east 85% even nore preferably at | east
90% sequence identity. 10 More preferably there is at
écg'@e% adaie ot‘E@fvﬁsé) efefindB 1% ‘AtrplBashd 98HHM S asieagRel” include
entity. ‘These terns al so enconpass pol ypepti des
warencesitof sughnvamants; heoicdeguski denivaives gnd éxaemen&a}fuTapM@ns
of the TrpMB ion channel nucleic acid sequence. Were
reference is made to the "channel activity" or

" bi ol pgrsAly aglapMidd/io BHVE) thd RBuleheanRlo &t EeqasncEpb/fon
i on channel’, these terns are intended to refer to the

dBnne aathvity, o prsiigrablyl hayingaat 19agtithe FERe aetivifyeoTthe LEpMS ion
h | N g
S1op g FATEE b SEOTRUNT S of o) B3 NGB, it biriEZiab i SR OV

Upesoduabeevdss ienti 8 Wk t@pedlts stridnak udedr nrtian prayéding the
and i munogenj c activities of the TrpM. ion channel.
exelifpt anmefaciddesnsshies l%&havml;ﬁctl‘é% With Frsaect ¢ sequence

a h A
T e R T o E
inbtespreferabdcattesst 85%s emﬂdoﬂmqareferabéhy ﬂtdezltstEQD%erqil@lce identity.

defined as chan L ther n
M?ifﬂp@gﬁﬁ%}ﬁ 16 1§ aéth9 ?] g{%ﬁ%@%ﬁb@qgﬁ ?éz’s seﬂuence identity.
"Pﬁrés rﬁl@'afgo eﬁéérgﬁ%%% gofﬁ%ﬁ%'d\éﬁbé’d froﬁ%@mﬁ@%@i@l’% whi¥h are allelic

use ereln an rtion” ddition" is that
cdrimtiges ofithe TmM8 et cldendrmuckei¢ aud agugneeequence whi ch
has resulted in the addition of one or nore

nucl eotides or 25 am no acid residues, respectively,

as CoupRfedfdrénck REnfaak t dk |“}9!he€1‘fr‘1§}«k{dhlvﬁg” Sﬂ’f’(ﬁbl@@re@l actifty” of an
used herein "substitution" results fromthe

roemham@hawb oIS ion channel, thesk ésmis @esintended i reberde thes

St FoRsisB el gl ef el o1 B9 Sl SAGEHE Y

RAIVRS RF S vebadliRatids drakbsb acgvitivywith ﬁecthed unde51rable side
del etions, insertions qr substitutions, of a

pldesitl Bt Wipluded Fe Gatiernia 2ad TRMPNQERIFASTNHIPS P? é*tﬂ Trp lan

i
e g
theee dvdisitiesofre khown & iheyarti andarealiesdriped ¢cindetgd elsewhere in this

c()Jclulljnbelnl ity, hydrophobicity,

As used herein a “deletion” is defined as a change in either nucleotide or amino
acid sequence in which one or more nucleotides or amino acid residues, respectively,
are absent. As used herein an “insertion” or “addition” is that change in a nucleotide or
amino acid sequence which has resulted in the addition of one or more nucleotides or
amino acid residues, respectively, as compared to the naturally occurring substance.
As used herein “substitution” results from the replacement of one or more nucleotides

or amino acids by different nucleotides or amino acids, respectively.
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5 hydrophilicity, and/or the anphipathic nature of the
resi dues. For exanple, negatively charged am no acids

w0 p@bogseasparti c acid and gl utam c aci d; posiPCTEBR005/001151

charged amno acids include hysine and arginine; and

am no acids with uncharged polar head groups having

sim lar hydrophilicity values include |eucine,

i sol euci ne, valine, glycine, alanine, asparagine,

gl ut anTmeg fiﬂgdﬁ:ﬁdeé LI ROGHLRE hePRRY L RL A D8eleANS, insertions or
tyrosine. 10 Conservative substitutions may be nade,

f BibstEkiens| o8 apdraprcd rryidues Whishtprbduce asslentwhaApe mod msiltis a
o e RZER B Bofiflo b8 sRREREC 25 g g subittions may

ne 1n
saeradetcut thelbisiy oty hepolaticy, Rhibrke GoNtiRO hdroFidhicity,
ILLV Pglar - uncharged CST M Polar - charged D E .
K droRRehorYy andfer thegphipgive nsting 96 ghe rgsiduemayof exantde, negatively
I Se.: i nQ. aci d .sequences, .15 .
OSSR B DB RSB g i
talegls Madleferty sins andHerbimiigd; agbAtBinSAAUERTER SndMYedddiadftad groups

s th i nt | tracel | ul rotein
TPt ci by iseisE valne bl densinse solsusings whlgogeine,
SRR S OrATRY, th%%ihé‘,%leﬁ%? ﬁgﬁaﬁeﬁﬁgggggag%e; B6d B3,

the i nmunogenicCity of t peptii ¢
facilitate identification, extraction and/or

ifi ion.of th I ti des. Another heterol ogous
S equenGE T H e 80 SHE Heg L1eRge, fPloamibaGcrding to e table
Beloya Eniio A&t sl instBe Yane ﬁlo@l&'ﬁhtlﬁ%ep&gﬂ@ﬂhﬁﬁh dhg ﬁre\@@aﬂgf a{%l the

preferably N-termnal. A polyhistidine sequenhce o
segeling i témthmi cpbirde magbe kabsthihited fart edckatter17 ani no

aci dE=b||I fewar than 50 anino acids is especially

pr ef pALEBHARS 2005/ 08458%rPCT/ GB2005/ 001153 A R4 The
TrpMB i on channel pol ypeptides may be in frheyt or m of
the I'mature” prot epRlPL uiEYarPQ @ Part ol @EglEgger
protjein such as a fusion protein. It is W
Polar - charged DE

KR
AROMATIC HFWY

TrpMS8 polypeptides may further comprise heterologous amino acid sequences,
typically at the N-terminus or C-terminus, preferably the N-terminus. Heterolo gous
sequences may include sequences that affect intra or extracellular protein targeting
(such as leader sequences). Heterologous sequences may also include sequences that
increase the immunogenicity of the polypeptide and/or which facilitate identification,
extraction and/or purification of the polypeptides. Another heterolo gous sequence that
is particularly preferred is a polyamino acid sequence such as polyhistidine which is
preferably N-terminal. A polyhistidine sequence of at least 10 amino acids, preferably

at least 17 amino acids but fewer than 50 amino acids is especially preferred.
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advant ageous to include an additional am no acid
sequence whi ch contains secretory or |eader

WG e@apmMses, pro-sequences, sequences whi ch ai dP€TGB2005/001151

purification such as 5 nulti@e histidine residues, or
an addi tional sequence for stability during
reconbi nant production. TrpM pol ypeptides are
advant ageously made by reconbi nant neans, using known
t echnTavepMSionateindd pelypepiydelsay teinrthe forhyofsiat heture’
means using techni ques wel | known to skilled persons
BIQEHN BEEBPE @ ppt 5 & lagen et Suchiig apsign Py ftaegiten
Qcﬁﬁafx{a;ggo%g t? flcfuddBy a?ﬁiﬁgnglearﬁigg dufedgRshck _‘\'}ﬁii&pco&ltains secretory
proterns, Tor exanple to aid in extraction an
priehder sajuendes, frsaspleasex)fsequeatanwhichtil in puaificatrssuch as
i ncl ude gl ut at hi one-S-transferase T), .6xH s, GAL4 ..
polRlphisd g etk O #1h aﬂélélppiltsrs@%cé Rty dyfing Fecorbinant
BiRs) and (3-gal actosidase. It may al so be

onvenient to include a proteolytic cleavage site
bet ween the fusion protein partner and the protein
sequenc 5 of interest to allow remval of.fusjon .
pr ot eEW?\g%H‘R}@W?Pé S éﬂv%a%te"tuﬁ]_ry yc‘ie_gooﬁ‘?g]dlént peng, using
RSl lealiduds MB ok bdr %y%ﬁ%/ 1B beinhddeBtsyiitRee Ene%ﬁ@usl\i/rég

function of the protein of interest sequence. Tr
feohyipegstw eldsomanyto skilled parsoup suchrasisalid phassoiyathesis-diem
RS S50l G0 o P o e o
aidSe kAtRHon e/IPasidation PxarsplbsseMsRnecinspariersdhtlude

it has been changed or renoved fromits ori

i nal
BhwtatkioparEriransigrase G, BaFlin et ONA bindipade b aasriptional

R b B, S5 B
Pfrﬂtéﬂl‘ﬁﬁﬂ @alvhEesiteIesl @h @ha EisibrOpropah paeidriage tisepatent sduence

omthe coexisti nlg materials of its natural state is
of kitsirest tvallowarsmoyal efdpsiondrelgiy wHwNcER SEfhas pthrombig glgavage
h Lt T L Or . .
LR SR 5y AP BEe S o s
¥équbndeot interfere with the intended purpose of the
protein and still be regarded as substantially
isolated. A TrpMB pol ypeptide nay also be in a

subst @ﬁfl\k@k!)%gé}ﬂfd% h-ﬁ? geQﬁ@suBQaMHlléﬂs&ét%ﬁ foin. WHid term is
generally cofprise the WO 2005/ 094569

RETISBRORS 00 Alidatiorty the hand of man from the natural state. If an
“isolated” composition or substance occurs in nature, it has been changed or removed
from its original environment, or both. For example, a polynucleotide, nucleic acid or a
polypeptide naturally present in a living animal is not “isolated,” but the same
polynucleotide, nucleic acid or polypeptide separated from the coexisting materials of

its natural state is “isolated”, as the term is employed herein.

It will however be understood that the TrpMS8 ion channel protein may be
mixed with carriers or diluents which will not interfere with the intended purpose of
the protein and still be regarded as substantially isolated. A TrpM8 polypeptide may

also be in a substantially purified form, in which case it will generally comprise the
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protein in a preparation in which nore than 90% for
exanpl e, 95% 98% or 99% of the protein in the

w@e@passse on i s a TrpMB pol ypeptide. W furt hePCT/GB2005/001151

descri be peptides conprising2s portion of a TrpM

pol ypeptide. Thus, fragnments of TrpMB ion channel and
its honol ogues, variants or derivatives are 5

i ncluded. The peptides may be between 2 and 200 am no
grotein,in Ripedparaildh ¥n Raicherste thaardys o Bk ARplRCI T3, 9% or 99% of
I'ength, The peptide may be derived froma TrpMs

g pigtept indbe prepamdtien isss BaMbaradypeptideexanpl e by

digestion with a suitable enzynme, such as trypsin.
Alternatively the peptide, fragnent, etc nay be nade

by r ederhirhendestBBSoptiaes ¢ hesd pedion vk epMEaddYpeptide.
10 The term "peptide” includes the various synthetic

Pt ifremeatsiof M iemeunng! and ith bomrodogussciariagtsar derivatives are

LSS B BARRL 65D RERK U P ey et 4
pep 40 deinveyidsdn iomthy The péptide mayi beoderRred fRina BTt piABolypeptide
pe&ti de i s cg(fabl e of ipducing neutralising antibodies

2R IF19eed hsye, r!egﬁmﬁ% bw_regmtl% WilBastHp leswatmsceishias iypsin.
%{e&%ﬁ@&& _thceoﬁéf)'ti?éifﬁégneht? ef&%é% l? ﬁad&%xtrgco%ti&[ﬂpn{]e%ns or,

regi ons o amno a sequence are conserved
spithesisad sylithdteakiynit speci es (" honol ogous regi ons"), and
whi ch regions vary between the different species
("het erol ogous regions"). The TrpMB pol ypepti des may

t her efrpg %nﬁo?%tiée iR LRRE Hﬁ%ﬁoﬁ@éﬁﬁ%etﬁg{r%ﬁap QRG5dnf 1kBbwn in

| east part of a honol ogous regi on. ogous regi on
diecis sueh a3 @ rhiirgjhvateyPeeptides Hbmpapgidebedwisea aitidenmmsteterminant

clLes.... Far.exanpl.e. the honol ogous region
8o b aposFor e RPRIE b S P oddhic g vipd e geratly the
peride isdipyblaiof ikiasihg 98MralisRbantiBEdies Bf &l&r abl y at
| east 95% identity at the amno acid | evel using the

tests described above. Peptides which conprise a

seque BV of £Ees ds to a honpol pgous region may .
Do s BIpE 2R RN bl ORGP iR H phssible
foudetdmminedetiah keg2mslof ievumiAb beld Raquetek ¥re dodServed bBwieeR
gggnnel peptide may conprise a sequence which

‘

Feasiitgs (thomelogoantasiqrark at whidheresions sgoihetvesi th.
RPN I |5 2005  0oase0
PCT/ GB2005/ 001151

The TrpM8 polypeptides may therefore comprise a sequence which

corresponds to at least part of a homologous region. A homologous region shows a
high degree of homology between at least two species. For example, the homologous
region may show at least 70%, preferably at least 80%, more preferably at least 90%,
even more preferably at least 95% identity at the amino acid level using the tests
described above. Peptides which comprise a sequence which corresponds to a
homologous region may be used in therapeutic strategies as explained in further detail
below. Alternatively, the TrpM8 ion channel peptide may comprise a sequence which
corresponds to at least part of a heterologous region. A heterologous region shows a

low degree of homology between at least two species.
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26 TRPMB | ON CHANNEL POLYNUCLEOTI DES AND NUCLEI C ACI DS
We further disclose TrpM8 pol ynucl eoti des, TrpM

woeaseetssdes and TrpMB  nucl ei ¢ aci ds, met hodsPOf/GB2005/001151

production, uses of these, et2§ as described in
further detail elsewhere in this docunent. 5 The
ternms "TrpMB pol ynucl eotide", "TrpM nucl eoti de" and
"TrpMB nucleic acid" may be used interchangeably, and

af epVIB 16N CRTANNE LRI ISNUCREATIDES WD @Gt dehpic! ei ¢
acid conprising a nucleic acid sequence as shown in

SEQID NO 1, SEQID NGO 2 or SEQID NO 4, or a

honol r ab

the ol e al s, Rt e bbb B B g ERgRE AR Yopnas

howisicoapis, mt&rolda of pmduéﬂbndﬁes vEdhedg eRf ad BciWéd B firther detail
id. se uenc EQ I D NG or SEQIDNO 2, nost

pﬁ? oF gmnpqgtNo 2. These terms are al so

|ntended to i nclude a nucleic acid sequence capabl e of

encodi ng a pol ypeptides and/or a peptide, i.e., a
Tr pl\/B TtheltwspﬂlrpiMS pBlymmglethtd\?B“”ﬂ‘rpMS GioRatied” and “TrpM8 nucleic

,nucleotl Ie| aci ds conprise a
%S‘l SR R g @aﬂ@gegﬁ a%?f integdediegaienty &
|
?fgl%ﬂé@l@@)ﬂl%&w hdi§ b&ﬁ%ﬁélh%g %ﬂ&l(ﬁ%’c %glg%géﬁegﬁ% F% gtlljoé{?r?i’f{beQ D
VP laSEQID Hiex: |2\AmtS|E@ID NEY: dobr. a IRmedlegwd vyriarit he deffiv @@ thereof.

ﬁ%ﬁ%g@gﬁ]% E’}gllélé{(} ﬁ% r%ciegggcﬂa ggraprlilgq glg)gm q?,lgc;ngg ocg?lgp Vralrfa’r?t or
rdehvenﬁ'@totfd% rm@rmr Acsd BgubRR SEQ 119 NES: 11, SHEY 85 A0S DMt

é%/ or a honn ogue, variant or

d@ﬁ@@ SEQﬂH@N@oi 20 "Pol ynucl eoti de" generally
refers to any pol yribonucl eotide or

pol ydeoxri bonucl eoti de, which nmay be unnodified RNA or

DNA  oThesedefnisedte B¥AiendeBN\include layibiel eRid sRfuence capable of
i ncl ude, %nthout limtation single- and
g

GBIRTIE R PRPEdeTINA/ O amartiddh 2t h STEMEiprbwertids. HiuagleMs ion

QO Jou bl e
g?%gféébg&ﬁﬁ%ﬁﬂ&gﬁg&@%h {&f’ds c%lrl#g%eﬁ a relg%i?otSI ; gelqgencgr?apable of
doepding-aspalprepéde ccﬁgpm)m;g tﬁ:b)&bﬁlhcd&lcuﬂ Eeqlﬁelh@(sﬂbﬁ&l lndSEC? ID NO: 3
SO, ES i LTSy B el

M8 @on @afind] ?)HB‘nﬁCI%&t'Id%@ ded nﬁc‘f&b Qbkds cdrﬂ%ﬁ%di Iﬂl&@otlde sequence

"pol ynucl eoti de” refers to triple-stran
esnaplei of ienepdingra pelypitide pompnhng the amino acid sequence shown in SEQ

ID NO: 3, or a homologue, variant or derivative thereof.

“Polynucleotide” generally refers to any polyribonucleotide or
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or
DNA. “Polynucleotides” include, without limitation single- and double-stranded DNA,
DNA that is a mixture of single- and double-stranded regions, single- and double-
stranded RNA, and RNA that is mixture of single- and double-stranded regions, hybrid
molecules comprising DNA and RNA that may be single-stranded or, more typically,
double-stranded or a mixture of single- and double-stranded regions. In addition,

“polynucleotide” refers to triple-stranded regions comprising RNA or DNA or both
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WO 2005/ 094569 PCT/ GB2005/ 001151 27 RNA and DNA. The
term pol ynucl eoti de al so i ncl udes DNAs or RNAs

wa@omsad4seng one or nore nodi fied bases and DNAST/GB2005/001151

RNAs wi t h backbones nodified27or stability or for

ot her reasons. "Moddified" bases include, for exanple,
tritylated bases and unusual bases such as inosine. A
vari ety of nodifications has been nmade to DNA and RNA;

RNuhais, DNROITHB wghgsilyriielcotdsularciaslud leDNe|dr RNAs contammg one
enzynatlcaléé or metabolically nodified for

pomngreunedified besss and PYdisoa wwm Haqkhowm?@ﬁ%&r wility or

g theF ﬂesaéonsa‘;lgfogfgo flnﬁas.%%mlcyn € pg&aﬁ% QH eﬂ&f s?i%iég unusual

bakasuchek ynosher A x@ﬁbwmcﬁlﬁidadem hasfbteémmaéé tbr]DEA atn‘d RNA;
oligonucleotides. It wll under st ooﬁy by the sk

| ed
@@ﬁ ®A mﬁ%iﬁotiﬂﬁ%@n&weﬁm Yd%méfaaaé«ﬂ e metghalisal1y modified
S
2‘3‘@%2?5@&“5?5@}19 94 et | Cf&?g@iﬁ @a'&{él%uége\kelﬁésr&ellg Ehemlcal forms of
DNATaﬂdleAaﬂmraie:rsemuéwnBés andfeetls “iPolynuc:‘llem:d:ef @éso embraces

onucl eot i de, sequenc ucl eoti de
Sl DsH gy SRP e o maT T B e CLEPRAGFNES. and
derivatives thereof (such as portions thereof). The
nucl eoti de sequence nay be DNA or RNA of genom c or
synt hét will lor undecsoodsl byethe¢ slalédypansontthatmumeyouseutBotide sequences
doubl e randed or sin Ie stranded, whet
Cimeainbe 3nE R bR % f rdhf PR e Yo thg eenctic code
conbi nations thereof. The term nucl eoti de sequence may
be prepared by use of reconbinant DNA techniques (for
ex anphe pseddineib thamnnDleeotF&eesa@ream refarhto nustaptide sequences,

nucl ot| e se uence; The .t N
FRbfite-c SR S IEE e Syhengconp Vel Yo ucs
ﬁﬂgrﬁent@&m@wﬁ@ws theRedfaieh agporiioixsthereot)] Dite @icleotide sequence
vari ation of, nodification of, replacenent of,

ey beLBWA of RHA aﬂgﬁnpn@%oro%yn@ﬁ@c piotecpmbEp AT hickymax be
E&ﬂﬁ% gtgandgcbgfl Snglg %ﬁrﬁﬂ&eﬁ r re E&%@u l: ga{sls ‘3? antisense strand

sequence € con mts erw

()ﬁ(fc@xﬁlﬁﬂﬂﬁﬁls tiereof T ipMBIm amcded‘tfﬂle phBicncamepba padparedl’uy ugbeof
references.to such vari ants, honol ague derivatives
EeqambgghRNASteghnieyes (Fpr exane, éF‘t"é%néth )resul t ant

nucl eoti de sequence encodes a polypeptide havi ng ion
channel activity, preferably having at |east the sane
act i vPteferathlys the térornohkotids segimae” means DNA.

The terms “variant”, “homologue”, “derivative” or “fragment” as used in this
document include any substitution of, variation of, modification of, replacement of,
deletion of or addition of one (or more) nucleic acids from or to the sequence of a
TrpMS8 nucleotide sequence. Unless the context admits otherwise, references to
“TrpM8” and “TrpMS8 ion channel” include references to such variants, homologues,

derivatives and fragments of TrpMS.

Preferably, the resultant nucleotide sequence encodes a polypeptide having ion

channel activity, preferably having at least the same activity of the ion channel shown
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WD 2005/ 094569 PCT/ GB2005/ 001151 28 as SEQ ID NO 3
or SEQID NO 5. Preferably, the term "honol ogue" is

WO niosfgsadd t 0 cover identity with respect to sSPET/GBR008/001151
and/ or function such that th8 resultant nucleotide
sequence encodes a polyp eptiide which has ion channe
activity. Wth respect to sequence identity (i.e
simlarity), preferably there is at least 70% nore 5

aPSEHEDNOY3 8t SEQTBINGDIPrédrably| tkesabihonadlofeids indafied to
nore preferably at |east 90% sequence identity. Mre

ccp\reetctenam with rrspect tcsstmcturea@d/og gonction suclpibat @Péﬁﬁ“}tm&t
nlécﬁ%oshmg BN egixfs grf a}gdlg)ee?{f dteXVIPIF Elgseloh%gl’ﬁle? lacc‘tﬂllty With

ons o e sequences.
s‘éﬁh@‘de%nﬁ@@ﬂlﬁl\ﬁﬁﬂﬁ%&ﬂe&mhmés atdeast 76%, more
VVI th respect to any of the sequences pr ese %e@ he(ee 0
preferal)y at feast JéYe marh eef%blg aileast &> Yoeloprptcter P GR"

éqléleﬁce 1aeﬁﬁ%lfifglreinot ah lystﬁé})a Rfat ARY: 98 Bbre ?abN attlea%t 98%,

sequences sequence to see If ‘that ot
sapaiuerdentitasThefotermexlsopiceympdss labelsd vaiiitone qlidwa sequences

identity to the sequence(s). Relative sequence

identity can at so be determ ned by comrercially

_gebLﬁﬂb%oWE%ﬁeL@@that can calculate %
|

entity between two or nobre sequences using 15 any
suitable algorithmfor determ ning identity, u5|ng for

| e default t h
 CoRptieBre QP RA By O R R en T B g o
d&@ﬁl‘ﬁﬁg@w 9 sBIeEJeBa é%ﬂgfdﬁ%n?(ﬂg Sdtiet G'éhiﬁaﬁs&ﬁ:dmﬂﬂ one or

he two sequences inclu but ‘are not limted
H@r}@fbthg §euIenges oW HianofiBrsagiieange & saglif theathusaquence has, for

A : S hul I 990
I e 0% st G o TSl b oo Ul Bt ed

over contiguous sequences, i.e. one sequence is
aligned with the other sequence and each am no acid in
one  Beljtisneaupreedieniey san al s b sietsamiijedtbytqpgmercially available

c§1§é1|5tgx5u§rgg%h§€q1? %H ga@fﬁ:atg % nidgllﬂ gg)%ensc% JO% %:oq'e ,$<9ﬂ1@nces using

SIs ¢ a ungap
afy é\ﬂiﬁh&rﬂlgorifmmfﬁﬁdlétmnnﬁﬂg i’detttgy,p.pmcg folr Iegmnplletdsf%nﬂt@arameters

per f or med over a relatively
A RO PSSOt S GRPY A A 9SSty B, A g gprmprter
I
RS B SRt [ty cud PaliBify bW Gen o gommences
inoftetetbiuc ade noalimited tosthg EHE pspgmEepichsgs (Dayercux et al 1984 Nucleic

Acids Research 12: 387) and FASTA (Atschul et al 1990 J Molec Biol 403-410).

% homology may be calculated over contiguous sequences, i.e. one sequence is
aligned with the other sequence and each amino acid in one sequence is directly
compared with the corresponding amino acid in the other sequence, one residue at a time.
This is called an “ungapped” alignment. Typically, such ungapped alignments are

performed only over a relatively short nuamber of residues.

Although this is a very simple and consistent method, it fails to take into

consideration that, for example, in an otherwise identical pair of sequences, one insertion
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WD 2005/ 094569 PCT/ GB2005/ 001151 29 or deletion wll
cause the follow ng amno acid residues to be put out

wotooalopgrarent , thus potentially resulting in BCT/aBg@®5/001151

reduction in % honol ogy whemaa gl obal alignnment is
performed. Consequently, nbst sequence conpari son

nmet hods are designed to produce optinmal alignnents

that take into consideration possible insertions and
q‘%leﬁfi&? R Wb %}lﬁ)vﬁ@ﬁhﬁ@ lh£iel rétiies 36 Bt enesTalignment, thus
Fomo 0gy score. I's 1'S achieved by inserting "gaps".
potertinly reseiting mcaelarzk rgftuntont int% homglogy wivex  global Jligaasnt 1s

OB, LS oL hER IO, SOTRL B PO 5P o

i G AERHm AR thit&ike it ColstRrARABoGIIOREeribns didreletials without
mno acids, a sequence alignnment with as few gaps g

A S
ppasksing wadulyrtbé bewall rapdioghsserer Shisisashisved peinriine tgges i the
two 10 conpared _sequences, - | | hi eve a hi gher
seguee ¢ GSL@thP%‘l%HVe Egﬁl‘ﬁomok%%i ne gap costs" are
typically used that charge a relatively high cost for
the existence of a gap and a smaller penalty for eacf}1
subs eldowenter,rthese dhoee fomnleremgtipds appEa “gap nepaltigh dp cach gap that
common sed ga or. gjgg} ic9eRhi dd L6
N 1%#‘%8@6?%@%? %&ﬁg% t%ér;§| m@e a?ﬁ&%ﬁngnt s 1\%8?6;]} b S&uence
{IRWRIenORES as Mastapds [pesTBiat refleoigphishentdlataditesebeagen the two

|t to b dified.., Ho , it 15 i f er
Sooniasel eesnget gt ACET SO SFPTG B G TR T ety SR £
%ﬁ%&u g{é‘:{ﬁ%&g@??# ﬁﬁgfﬁrafge %%laﬁ%?ﬂﬁ R codM§hdisdistehck Bea Ffand a

scons package the default gap penalty for
amikRepanity feeqtenbasues residiefinthegap dhisis the mogt gemagely used

Erearton cotedl anon. et kel o LB LA
e g%rs.r‘l(/[ostta?iﬁhxﬂ&lt ?%g?axﬁ@ﬁﬁivﬁlﬂé ghy Sehaliep taxeabdifiels Hofvever, it

suit e conputer 20 programfor carrying out such an .
alprefomeht vss theldefa@CGIVEssElams s Bad Jofitvapmiok sgguence comparisons.

Uni ity of \W 0 US A
Reraerie Pl Usigh e Ofad WisedhdTn Bo SRR RAE e Bftaf eap penalty for
ahiiRracRIcbiMES it hafocagapnatf-o foneadairemsienconpar i sons

include, but are not imted to, the BLAST package
(Ausubel et al., 1999 ibid - Chapter 18), FASTA

(Atschy . al ‘0 ' , - 41: 4o of
cene sl bt i s ey st iRy 0o o
S drat gaMait) tabihginfoconsidtiatioe garutnoltiks. desuitebla cohpuier

Ausubel et al., 1999 ipid, pages, (-58 to 7-60
%rogram for carrying out such an angnmen 1s the G5G§7§1sconsm lgesgﬁt package

(University of Wisconsin, U.S.A.; Devereux ef al., 1984, Nucleic Acids Research
12:387). Examples of other software than can perform sequence comparisons include,
but are not limited to, the BLAST package (Ausubel et al., 1999 ibid — Chapter 18),
FASTA (Atschul et al., 1990, J. Mol. Biol., 403-410) and the GENEWORKS suite of
comparison tools. Both BLAST and FASTA are available for offline and online
searching (Ausubel ez al., 1999 ibid, pages 7-58 to 7-60).

Although the final % homology can be measured in terms of identity, the

alignment process itself is typically not based on an all-or-nothing pair comparison.
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Al t hough the final % honol ogy can be neasured in terns
of identity, the alignnment process itself is

wo yso2dsky not based on an all -or-nothing pai rPCT/GB2005/001151
conpari son. WD 2005/ 094569 Pfgl/ GB2005/ 001151 30
Instead, a scaled simlarity score matrix is generally
used that assigns scores to each pairw se conparison
based on chemical simlarity or evolutionary distance.

Iﬁé’teacﬁé@&ﬁ?&@sﬂﬁlaﬁ%@ox@ HRbk '15)(%&1%5'1{?%% t;iga‘r%%ts% gnsts%ﬁgf_ to each

matri x - the defaul ri X
p@lnw@ C@fnppns;glr‘tma@l or3d@EmMiad somdirity pr oghatengedéstaideyAn

bl d f |
H3in 0T et oty el i 20807} ety 2prr gt
nﬁa@nkl&ﬁ thOBLAST sufte G?%I%%Jratmsv @U@ng&hsﬁhﬁro PEGHKAIS use

in the case of ot software, the de [t matrix,

eﬁh@ﬂh%muhéls@&wzvalu&@l vaATERen §Empol CtompaBLsQS'I’Ealdb gbmipphied. It is

RS e AR VBLEL S B0 R 58 oo

shftwtv@fel therdetanl Riativt, Bugoyd BLAOSTMM?ast hel p. ht i, whi ch
i s incorporated herei n by reference. Search
paranmeters can be defined and can be advant ageously

advan ot B9 bt B ST BMitER RIRGE Eivaih nrsamgtems et o

dbfauBlvAISEs. é&m BISST slgoitheie raleﬁmbw ircdeta@ltagh W th an

EXPECT e of | east about 7 referably at | east
g e uﬂ&h&o%@%a{@@s«m u@tn@ow@whwgmo%wedémsm by
TR et PRt AT SN e e

dhfétmdi@fatdtmwmatebrsal gorithm enployed by the prograns
bl astp, blastn, blastx, tblastn, and tblastx; these
prograns ascribe significance to their findings using

the aldehitsddotad i
(Karlin ;ﬁ% AI%sgg%ﬁﬁg%b%%néﬁbgﬂﬁﬂggﬁsg%é@%hi’C| e%%@fsu)

sepences ahid: midal With andRPRCT yelabof atle9®, abenbe, pretdbly at least

L AT I ———

scardhinvg Bnbadligawent s. The BLAST prograns are tail ored
for sequence simlarity searching, for exanple to
identify honol ogues to a query sequence. For a

di scH$Aisqrakic l?:%%il%ﬁg%%%?%ﬁcﬁjf&ﬂ & HMheuristic search algorithm

employed by the programs blastp, blastn, blastx, tblastn, and tblastx; these programs
ascribe significance to their findings using the statistical methods of Karlin and
Altschul (Karlin and Altschul 1990, Proc. Natl. Acad. Sci. USA 87:2264-68; Karlin
and Altschul, 1993, Proc. Natl. Acad. Sci. USA 90:5873-7; see
http://www.ncbi.nih.gov/BLAST/blast_help.html) with a few enhancements. The
BLAST programs are tailored for sequence similarity seaxching, for example to
identify homologues to a query sequence. For a discussiom of basic issues in similarity

searching of sequence databases, see Altschul et a/ (1994) Nature Genetics 6:119-129.

The five BLAST programs available at http://wwwwv.ncbi.nlm.nih.gov perform

the following tasks: blastp - compares an amino acid query sequence against a protein
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25 searching of sequence databases, see Altschul et a
(1994 Nature Genetics 6:119-129. The five BLAST

wWEe@dnauss9 avai l abl e at http://ww. ncbi.nl m ni hPgDGB2005/001151

perform the follow ng tasks; blastp - conpares an
am no acid query sequence against a protein WO

2005/ 094569 PCT/ GB2005/001151 31 sequence dat abase;
bl astn - conpares a nucl eoti de query seguence agai nst

seguéﬂé? ldgﬁgésgebla&ﬁq%gf}@ﬁreg alabR8de Ricdp §ééluenc‘é%@’@1ﬁ§t€a3ndclﬁbtlde

rame conceptual "translation products of
sequ@ice dhfabasepjlasty senppms dle(stmoﬁhn@tmamg%al Hg@ﬁla’s@n pgoducts of”
tein se uence ase; .tbl.astn
el e ROk AR L e Ju
tb?ﬁm‘b @éﬁ%aﬁesdé’mmlﬁ?é)ry sé %ﬂ@é Daffdt ﬁucﬁédtld& is¥quegeddaighase
S

rames oth stran | ast X - conpares the
dmamcfaﬂlamnslatachm alt §in m@dufg ﬁaam@s&betbt str@édﬁid@layst%ew@?%@ the
ainst the s r ansl| at|
si€ dgbres A iist o o SRR AT, B Rl aghins iR SR e ffstaions
oﬂoaafmmaésjequbﬁosw Di splay a hi st ogram of scores
for each search; default is yes. 10 (See paraneter H

in the BLAST Nhnual) DESCRI PTI ONS - Restricts the

e oS AOORLERRLL BRI Pl o, sequences

default limt is 100
descriptions. (See paranmeter V in the manual page)

EXPECT - The statistical S|gn|f|can e thresh g%g
o p OIS TCRAM HOsp Iy e R o o b A5 6 et le Aol s
(S%@ %‘eﬂnt e\@i héﬁL%ngl\%'ﬁﬁ pthat 10 matches are expected
y by ¢

oun ner e nce, according to the
stochastlc nodel of Karlin and Altschul (1990). If

or BB CRUBHCRYS RSP e ren l Short s TP Bn G P gy

%tﬁer{cgp &%)Bﬁgc? toltgé’\ﬁﬁm%PFgﬁM‘ IRBRR! 18It A l@O'HéE(fﬁptlons (See

ringent eadl ng to fewer chance matches being

parepetet ¥dn termatuabpeie).val ues are 20 acceptable. (See
paraneter E in the BLAST Manual ). CUTOFF - Cutoff

score for reporting high-scoring segnent pairs. The

def apkppotal e statisee sighcagc thRRhd10 Sorb¥pire g Matdhes against
(see above). HSPs are reported for a database

daiéme seswentekythe defoievaluatsi K pechi tha l@rmtpleea Eecpseted ke
found mergpy cﬁlancle ea%%ct)rdfansg tg Itlgé fochastic model of Karlin and Altschul
(1990). If the statistical significance ascribed to a match is greater than the EXPECT
threshold, the match will not be reported. Lower EXPECT thresholds are more
stringent, leading to fewer chance matches being reported. Fractional values are

acceptable. (See parameter E in the BLAST Manual).

CUTOFF - Cutoff score for reporting high-scoring segment pairs. The default
value is calculated from the EXPECT value (see above). HSPs are reported for a
database sequence only if the statistical significance ascribed to them is at least as high
as would be ascribed to a lone HSP having a score equal to the CUTOFF value. Higher

CUTOFF values are more stringent, leading to fewer chance matches being reported.
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as woul d be ascribed to a | one HSP having a score
equal to the CUTOFF val ue. Hi gher 25 CUTOFF val ues are

woReos/034569 ngent, | eading to fewer chance nat chRGT/B8201§/001151

reported. WO 2005/ 094569 PCT/{GB2005/001151 32 (See
paraneter S in the BLAST Manual ). Typically,
significance thresholds can be nore intuitively
managed usi ng EXPECT. ALI GNMENTS - Restricts database

. u i-f i . 0
TS SHEREGR ]S il 8 TS MBRRE by Mani bl tresholds oan be
aedradnthitivelyirhariagedisind EXPBCE. 5 dat abase sequences
than this happen to satisfy the statistical
significance threshold for reporting (see EXPECT and
CUTOFF [0 NAWEN T Restlfs dRING IS quaREes f%%nﬁﬁﬁe&?@éh@é Yor
statistical significance are reﬂorted. ee paraneter
B/hich hilgh-sBirAfgTselmentadajrs (HEPs) Rt oGeporbak chd defardt lahités Hatdfmore
scoring matrix_ for BLASTP, BLASTX, TBLASTN. and
aiEhweReqReetbrbis hapaet fosalidy Beipiigsal seniqeges thgeshold for
?%Hr&fxgé fsee ERPERS2Nd dlrfOFRbLIAWA! JHZ)V ARIhMEn S RYHERE the greatest
I ncl ude: PAMAO, PAML20, PAM250 an | DENTI'TY. No
alatieticad signiSicanderage reported €Seegrasmnaatai B abthe BlokSTBMASTMN).
specifying the MATRI X directive in BLASTN requests
returns an error response. STRAND - Restrict a TBLASTN

sear ChVAQRINSISpbASY dPNtclatdRblREhRIARE BIfASTE BLASTX,
dat abase se&uences; or restrict a BLASTN, BLASTX or

TBRLASTIN gad BIL/’%STX{; Ude defult exadiixn i BE@SEM@r(Hehiémfde Henikoff,
. . = -
IPDS TR HRE Pl 8 iR B AR P B hagr

COEPASTYI NBalte@aftRbefid Matridss AebedinbRedr BY.ASTS; $eifying the
%hg%%§n1of Waotton & Federhen (1993) Conputers and
EX djreqtivern BLAGEIN mquesiipE DSt et I§SHORSE: of short -
periodicity internal repeats, as determ ned by the XNU
programof Claverie & States 20 (1993) Conputers and
Chem STRANIZ:- Rettriz04 TBDAS TNOsea3hAS Nt tHeptop bebdidiiT strand of the
program of Tatusov, and Li pnan (see )
RERPAsE/SRIRAIALSH P FoptRicht ELE\@PT}\L BEAY Y PR BEARTE seaichde dust
Cciical R ; oL o
R ol A B i o PPN SRtee (..
hits agai nst common acidic-, basic- or proline-rich

e o ke IS e oL S0 LY LDt o
B8MpHdiAehal complexity, as determined by the SEG program of Wootton & Federhen
(1993) Computers and Chemistry 17:149-163, or segments consisting of short-
periodicity internal repeats, as determined by the XNU program of Claverie & States
(1993) Computers and Chemistry 17:191-201, or, for BLASTN, by the DUST program
of Tatusov and Lipman (see http://www.ncbi.nlm.nih.gov). Filtering can eliminate
statistically significant but biologically uninteresting reports from the blast output
(e.g., hits against common acidic-, basic- or proline-rich regions), leaving the more
biologically interesting regions of the query sequence available for specific matching

against database sequences.
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PCT/ GB2005/ 001151 33 Low conpl exity sequence found by

W@ 2605/004569 program i s substituted using the | ePCEGB20M5/001151

in nucleotide sequence (e.g.,33 ") and the letter "X
in protein sequences (e.g., "XXXXXXXXX"). Filtering
is only applied to the query sequence (or its
translation products), not 5 to database sequences

Def aul {0 (oL RIAY L3Pt Phy BIAAST ﬁ}loﬁgéﬁﬁ UpstRbBhsing the

pr ogr ans. unusua

resdre N by nBERotiddtdquericelferh NNDEXINNANININENIN'Y and the letter “X” in
sequences in SW SS-PROI, SO f| Itering should not be

PIpET Tuensen (Gky s X%}@%XM ffect. Furthernore, in

some cases, sequences are nmasked in their entirety, 10
indicating that the statistical significance of any

rrat c heBiltegmpistantly qgﬂnea&i the ly@enyrseqlidnee éat itsqra@slgtion products), not

A HEPHEoRE s D SRR hB U G ELA T Mot 15015

gﬁglﬁﬁge55|on and/ or | ocus nane. Most preferably,
%ence conpari sons are conducted using the sinple 15
BLAST search al gorithm provi ded at

Etrggd,/ ?l?lﬁ%ia lg)rﬁn nglgwéggé%vil g glaalgeé}jb)(/\ﬁﬁ XNU, or both, when
debeEM I U derk I HESRESS- BRUT, kY filteHlYBEJAN SR b M ted to always

further di'sclose nucleoti dé sequenctes that are capabl e
Qﬁelldyan reifigets ijhtrmom N SYBYCASAS esqq@ne@eam @dslwérle ihmr aptirety,

% rér?\%tﬁsp t%LF oéﬂ@tl \sllgxalléi\égrbégy an% 81% Eeg{mec? ag,er%nst the unﬁltered

%ﬂkgﬁﬁﬁgmh%smbmgmeaugkeand of nucleic acid joins mnth
a conplenmentary strand through base pairing"” (Coonbs

J (1994) Dictionary of Biotechnol ogy, Stockton Press,
QEWC ;(?Iﬁl&‘}e?)m 7 ué@? N(fﬁ?éﬁ&%ﬂﬁ%}%%g Be sl%w@mhe Bﬁtf)ﬁ{ iPildition to

rase aln reac
ttae hoveksgn en?d/aﬂodmmnd)ed in D effenbach WO

2005/ 094569 PCT/ GB2005/ 001151
Most preferably, sequence comparisons are conducted using the simple
BLAST search algorithm provided at http://www.ncbi.nlm.nih.gov/BLAST. In some

embodiments, no gap penalties are used when determining sequence identity.
HYBRIDISATION

We further disclose nucleotide sequences that are capable of hybridising to the
sequences presented herein, or any fragment or derivative thereof, or to the

complement of any of the above.

Hybridization means a “process by which a strand of nucleic acid joins with a
complementary strand through base pairing” (Coombs J (1994) Dictionary of
Biotechnology, Stockton Press, New York NY) as well as the process of amplification

as carried out in polymerase chain reaction technologies as described in Dieffenbach
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34 CWand GS Dveksler (1995, PCR Priner, a Laboratory
Manual , Cold Spring Harbor Press, Plainview NY).

woRdsiogiseat i on conditions are based on the nel PCTGB2005/001151

temperature (Tn) of the nucleyc acid binding conplex,
as taught in Berger and Kimel (1987, Guide to 5
Mol ecul ar d oni ng Techni ques, Methods in Enzynol ogy,
Vol 152, Academic Press, San Diego CA), and confer a

. , . y ol ai | .
O R SIS b e A% g Harbor
nirebse BlaingeweGuences presented herein, or to their
conplerment, will be generally at |east 70%
preferably at |east 75% nore preferably at |east 85
or  90%rneliemeM JERERIORS Seadl oh BE mbRidcBRRbedRTe PFim P& he
honol ogous to the correspondi ng nucl eot’l de sequences
pruskenaad bindenggompdexs as daugbtinddergdr and Kimast (287, Guide to

r rab at least 25.0or.30,. for insta l.east .
PRSP o 53 B0 O R, hEBRnic s
el Biege d Al Ehnifde GaasEndesgantl! aCPRih&iSeldwedi ons
honol ogous to SEQID NO 1, 2 or 4, preferably at
| east 70% 80% or 90% and nore preferably at | east

95% h t ces.. 15 The term

sl oo RS Recken g Safible 1o RANHBASBR P R IR abF e
SequeBtEpraeattd dsreth, optoheir templeaehtnilicde Laadily haest 70%,

wher e target nucl eoti de sequence is found to

Wﬁ%ﬁaéﬁ/zaé leaple/ Y manQye pEsderably gt leasy 89 oxPQhiand evammare atsierably at

Lo o P AHD MR L e B e
écrempbesr airpgivinef @At 20, prefenitpacleNAS bi 30, doryind@ico gt least 40, 60
screened. In t.his event, background inplies a |eyel of,

S éﬁ@Pf B ORE LIS gu 9°tfdﬁ§-3’ﬁ%\fg¥?<§w03f@fnﬂa%%u%%8 PHbgnprise
a8ors HILISRRS itd SEQIANOBITDGS: 40fretdily hii1by: g B 96%
Iéeggg than 10 fol d, Qpr ef er abl ; Flgrgs th}én 153?(%6{%@@%90%/ and
inpare prederablytahkeass |96 %4 Hianeologaus ér eretdfde sshysaceed Wit h t he
target DNA. The intensity of interaction nay be

measured, for exanple, by radiolabelling the probe,

e. 9. Wheherd2Relefivddy hyfldi@BR” feBnd WM tBORI IR S HIBARE Sised as a
that are capable of hybridizing to the 25 nucleotide
PEPsenbed wiacondisanheher a tugeancledigisequsnee isffound to hybridize

N R e
afaytdeeur bedamiseiof othei thclboridé stguarePpresent, dsr dxam@hy inithe cDNA or

Ber ger K . (1987, Cuide to )
genomic [ﬁgg hbranrglrgemg(g screened. In this event, background implies a level of signal

generated by interaction between the probe and a non-specific DNA member of the
library which is less than 10 fold, preferably less than 100 fold as intense as the specific
interaction observed with the target DNA. The intensity of interaction may be measured,

for example, by radiolabelling the probe, e.g. with *P.

Also included are nucleotide sequences that are capable of hybridizing to the
nucleotide sequences presented herein under conditions of intermediate to maximal
stringency. Hybridization conditions are based on the melting temperature (Tm) of the

nucleic acid binding complex, as taught in Berger and Kimmel (1987, Guide to



10

15

20

25

WO 2005/ 094569 PCT/ GB2005/ 001151 35 Mbl ecul ar C oni ng
Techni ques, Methods in Enzynol ogy, Vol 152, Academ c

wee@s®94565an Di ego CA), and confer a defined PCT/GB2005/001151

"stringency"” as explained beI%N. Maxi mum stri ngency
typically occurs at about Tm5C (5C bel ow the Tm of
the probe); high stringency at about 5C to 10C bel ow
Tm intermediate stringency at 5 about 10C to 20C

e S BDLL BSOS Sk BRSb o R ot

8ir DidzoBX), Ml cShfet Bdensad Riiigedty? adsieqplainedbelosv. used
to identify or detect identical nucleotide seqguences
while an internmediate (or |ow) stringency

hybri dizati on . can be used to identify-or t

o ot 1| BB o a® SLi At IR Rl pelow the Tm of

e efh ﬁ?&s}%e' 4t abBBr SHCS61108€ bRI TR LrflenRAmUENE t

thggsggh ﬁybri |g§ﬁ t0 one or more of the TrpMB ion Rgency 2

shoannePC nu20¥bbélde Bepudricestrinpdecy stabougEC to 25°C below Tm.
diti 0. 65C 0. 1XSSC {1xSSC = Q. 15 s

Ré o 1 o iy ot B i he B, & URBREI fiHageRcY hybridizaton

lgd6 i LS ; usfehBRI&GueRet Whik hATESmediat

g#e‘lt‘fggégﬂgﬂ@%g@f‘%@?éf%ﬁ%@ﬁm 'y %%u? n conbi nati on,e e

@ éowi stoimparsydybridiratien tancbausetl éwidetefysegigatsmiler or related

singl e-stranded, it 15 is to be understood that the

¢ t 4 *Sequence of that nucl eotide sequence is

al so of use. W disclose nucl eotide sequences that

are capable of hybridising to the sequences that are
conpl éme ptederyedtambiodenesguedisdeseprislsetidestqhrncey that agn hybridise

ny fragnen rivative thereof . Likew s
b e B ek m Sy Bl b RO soqira GG sty conations
ﬁcr ® 650(MRh& DRRESC Y 1k9SE eaBwESatiNen1 f Ve Ne ARt IDT .0). Where

ybridising to the sequence. These typ

es of
the ohiebeotidescpense ncdmiblrgrapstethpptbstrafidsiod theadwplex, either individually
nucl eot.i.de. sequences. | IS ,respect, the term .
O goisiohcn e eselolBie e FRARH e Uit fhuie pgped i
159 beRNUEBSESE tHahle cofPlaRRRPY) Sq0éndaYd MHathwilédyd Sequbiece is also
nucl eoti de sequences presented herein. Preferably,

plowever, the term "variant" enconpasses sequences that

are 25 conplenentary to sequences that are capable of

hydri di si ng under stringent conditions (eg. 65C and

0. 1xSSe fliksBSEnaclébtide shijidactts thék £2d bapshR: afitybrdsingitb the
Zéqgé%lcésoth;tha?e complementary to the sequences presented herein, or any fragment
or derivative thereof. Likewise, our disclosure encompasses nucleotide sequences that
are complementary to sequences that are capable of hybridising to the sequence. These
types of nucleotide sequences are examples of variant nucleotide sequences. In this
respect, the term “variant” encompasses sequences that are complementary to
sequences that are capable of hydridising to the nucleotide sequences presented herein.
Preferably, however, the term “variant” encompasses sequences that are
complementary to sequences that are capable of hydridising under stringent conditions
(eg. 65°C and 0.1xSSC {1xSSC = 0.15 M NaCl, 0.015 Naj citrate pH 7.0}) to the

nucleotide sequences presented herein.
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nucl eoti de sequences presented herein. W 2005/ 094569
PCT/ GB2005/ 001151 36 CLONI NG OF TRPMB | ON CHANNEL AND
WOIRBMSDISHES The present di scl osure enconpassesPCT/GB2005/001151
nucl eoti de sequences that areyg conplenmentary to the
sequences presented here, or any fragment or
derivative thereof. |If the sequence is conplenentary
to a fragnent thereof then that sequence can be used 5
EpofiN 8an]> % @W’%ﬁiﬁwﬁ”ﬂv&h@%&% | on channel
sequences 1 n er organi sms etc I's enabl es the
cl oning of TrpM ion channel i ts honol ogues and ot her
structurally or functionally rel ated genes fron1hunan

and ot Iael i SUFHAPRBESEICICQG Seivaess, e t o
or sﬁ‘?%%%hﬁg seqaghé’eg Wedsekl 4, E\P% Al rt §E 8GRV e thereof,

ent entical to a huc e sequence
It dlret Eqmcmde umccﬁﬁﬁ,}eh@ntd@ tols fragraedtEhéxenf then BEScl0endd chiDbe used

N R N TR N I

or full-length cDNAs and genom ¢ cl ones encodi ng
TrpMB ion channel from appropriate libraries. Such
pr obe’EhisraIyabibssﬁne bk)nm@lf TmM&mh@hmne&,[ﬁﬂAnomcdogen endhptber

% %' g_other %_ glncl g nes .e odln%1S

BBr e bR A raiel st forh T ERn aRa SO s sush as mouse,

;ﬂg rmleép,fe&atb H%aéé@o&ﬁﬁélﬁﬁcpolﬁhﬁﬂlécﬂfdleﬁ Whiddr 2§ fleatibal ol Bufficiently
sequence simlarit MB i on channel

onis] Kottt o enes bariing n SRQTPROA e oo hEEQ
B RO B oot ARG, Rad HE R Btz ool BREA and

geRopi ADNATYP iispddte pamucble@mé@gtﬁ eDICARl gebinddéleondsahcoding
use as probes are 7096|dent|cal Ereferably 80%

Trpdt 1om ghanngb from prsreprigie JibBOws.| A PreRes MaxAkp hfgised to isolate
o f
%ISAS&?@ %lsl)[orggb 8103&% ﬂﬂ:ﬁ‘ Iggﬁés In%l&(ﬁ'x?éa%%es Eﬁl&d@ 1fdb gues and

oges genera rrse
ortiolepes ffem spfecek etl&b than hsweh) firnohas sephdnch ainalaaity, preferably

bk aseiseenigat S e depME e F A meliesnen Babiqiptiion srsaing

é]@ﬁM?%‘ﬂd Qeﬁ‘éiﬁ 28ni ﬂé’ﬁr@ RhbHA S0 tHERE 6 NAT i el B drM are
about 300 nucl eotldes In one enmbodi nent, to obtain a

gestyhredah.dor edamplecBainbrgok ealdi®rghbl ypept i de, 25
i ncl udi ng honol ogues and ort hol ogues from speci es
ot her than human, conprises the

Typically nucleotide sequences suitable for use as probes are 70% identical,
preferably 80% identical, more preferably 90% identical, even more preferably 95%
identical to that of the referent. The probes generally will comprise at least 15
nucleotides. Preferably, such probes will have at least 30 nucleotides and may have at
least 50 nucleotides. Particularly preferred probes will range between 150 and 500

nucleotides, more particularly about 300 nucleotides.

In one embodiment, to obtain a polynucleotide encoding a TrpM8 polypeptide,
including homologues and orthologues from species other than human, comprises the
steps of screening an appropriate library under stringent hybridization conditions with
a labelled probe having the SEQ ID NO: 1, SEQ ID NO: 2, SEQID NO: 4 or a
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steps of screening an appropriate |ibrary under
stringent hybridization conditions with a |abelled

w@e@boo4sewi ng the SEQ ID NO 1, SEQ ID NGO 2, BEQGBEN05/001151

NO 4 or a WD 2005/094569 PCR,GB2005/001151 37
fragment thereof and isolating partial or full-length
cDNA and genom c clones containing said

pol ynucl eoti de sequence. Such hybridization techniques

%Fgm\’\ﬁ e rec#?jagx s(§>tl 16111% 9861 of gﬁr ién i dbﬁﬂ%nﬁ?gpomic clones

ngen on con S are as

a&ﬁaiﬁm@rsaldhioﬂ?}ﬁﬂalebl\idﬁ $¢qaanae] Su@n@wﬂﬂ&hoﬂ‘{f@ﬁhﬁic@bt are well
i ncubation at 42 degrees C. in a. 5 solutiagn

ket todherg: of skidh 1ﬂéhqmnsg@ngygg@1@g@{pn,ﬁgpﬂg@ns aregsdefined

M%ﬁ 'affégjflatﬂeﬁs%?oﬁqt% tlong’ 911%93}' i glgﬂ r{ﬁ&ﬁ)ﬁﬁ&ﬁ%ﬁfégz{ @%e@c ina

solati @gcoarrivingd Sﬂ%thﬂmimds,fﬁééS g8a (i;ﬂ} Yl I\Eaﬁfé,r ISnidMArisodium

f%‘a%iés%g@@sed PR XA HGEN Rereberisego el At ran

|
po? yna c %g? I?rgcﬁgfaﬁ{/ 8611—5{19‘%/? dHRBre@ RARNK! sperm DNA, followed by

es nay e verified by sequence anal ysi s
wastinmit ifidtess in ASISESRC atlabowadb§ degreesrC. t he conduct ance
of Xef nopus oocytes tranfected as descri bed above may
be detected as a neans of guagi ng and quantifying

ifop&ﬁo@ﬁLlA\/s}skymﬁqq{pMs JONCRS&KRENI Ng assays descri bed
bel ow. Such a conductance assay is referred to for

conveni ence as a "Functional Assay of TrpMB 15

g oComr; fjjgé%(gnpﬁg/p%%twg 351%1 %ﬁa Tre? ?)/E%Iylfxé})ae%pcﬁers] rr]nea{y ¥ verified by

sdquBiedei a0A1Fbis 66 Saktifal A6sBId3 Ih Panitulut ane ednduetante bf A¥eopus
Capped RNA transcripts fromlinearized plasmd

@@G(Yﬁﬁs dreatecied eo dpssgbehebore sy b@ﬁetecﬁ%m meppiefl ghaging and
lyfﬂlhmg%’%gﬁkflk Fcﬁc}on&r s MI 5} s%rgl% @é‘bﬁ&l l%elow Such a

cco proce
torrinsandeissayas eefsmecpterfded)nlvm:nmte Bs at‘FLalcﬁbnalAssay of TrpM8
concentratjon of 0.2 ng/m . Ovarian |obes are renoved
ganney”f emal e t oads, St age V defollicul ated
oocytes are obtai ned, and RNA transcri pts (10
ng/ oocyte) are injected in a 50 nl bolus using a
m cr oThg pﬁ&ﬁimﬁfmmmibat(:hmnerrmhahebguc)dmy\b@lase(g/ed <fd>raa¢1:isity ina

N N TR T R Y
RemQihME plasmid templates encodmg the TrpM8 ion channel cDNAs are
synthesized in vitro with RNA polymerases in accordance with standard procedures. In
vitro transcripts are suspended in water at a final concentration of 0.2 mg/ml. Ovarian
lobes are removed from adult female toads, Stage V defolliculated oocytes are
obtained, and RNA transcripts (10 ng/oocyte) are injected in a 50 nl bolus using a
microinjection apparatus. Two electrode voltage clamps are used to measure the
currents from individual Xenopus oocytes in response to agonist exposure. Recordings
are made in 96mM NaCl, 2mM KCI, ImMMgCl,, 0.1mMCaCl,, SmM Hepes, pH7.4
and supplemented with 200mM mannitol at room temperature. OSM is 210mOsm. The
Xenopus system may also be used to screen known ligands and tissue/cell extracts for

activating ligands, as described in further detail below.
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25 are made in 96mM Nadl , 2nM KC1, 1rnMwCl2,
0. 1mMCaCl12, 5nM Hepes, pH7.4 and supplenented with

wWQO@shb4senni t ol at roomtenperature. OSMis 21P0M26eBR005/001151

The Xenopus system may al soszge used to screen known
i gands and tissue/cell extracts for activating

| i gands, as described in further detail below. WO
2005/ 094569 PCT/ GB2005/ 001151 38 Alternative

funct igRalatias ﬁﬁ%ﬁoﬂa‘i‘ QésH%einmge #h6R dell electrophysiology,
el ectrophysi ol ogy, fluorescence resonance ehergy
tfluareséeace (dERET e envagysisfa(BRET) #RlpnakysFEIPR analysis.
EXPRESSI ON ASSAYS FOR TRPMB | ON CHANNEL In order to
desi gn useful therapeutics for treating TrpM ion
mnﬁﬁ]IOIQ%%Q&Y@(ﬁQTng'lﬁﬁ@ﬁgﬁNEtt is useful to
determ ne the expression profile of TrpM (whet her
wi | d- type or a particular mutant). Thus, nethods
known_. i n

{1 oo Bl e PoafuldfedSc{ios Pord@afig TH0VENSpARHIE] Ssocisted
aisBEERS )it is syl t@'@let-EﬁﬁM@ tl'lesexp?ééﬁlrbﬁ Eﬁ@ﬁile o%qfrpmga('(ﬁmeﬁmer wild-type
e

traditional or "electronic” Northerns

ebhtutiveldr mpauo, Best mathods km@ tl?e:m(rmy Medrtayle@neme the
TR
g%aﬁﬁm&%’eg gw% Qellatiég‘sy (a? SR G nle ocfev&ogmegt&e t:sl'tgg rT:) .N\thg:t%hnlerpM8 18

I've nhethod

exREe86. Fo cpanple,| teaditthallsr Mcirbgib Ut riRdAsen f B¢ esdduoted.
assays, as known in the art. Northern analysis is a

Rﬁb@fﬁea%réwnpf@aw’rﬁ% RTHE mey deq e emplayeg t@ away expession of the
ghf}\gg gﬁh&;&g rﬁﬁtaxﬁ.elgﬁ?egse eﬂgiga/% gq\rgg{éﬁﬁ Forl &b%eﬂa%ﬁ %' dhe Q%Prg\% o%hproﬁle

nuc fne 6
BNEspM$ orivae ;Paw‘Asieqmd)tactlaneishaySyasémomﬂ nnsthel erth ave been
bound. 15 (Sanbr ook, supra, ch. 7 and Ausubel, F. M
et al. supra, ch. 4 and 16.) Anal ogous conputer

t eChniggism(ans! §§§§ é’l@b&raw Ee'Eﬁﬁlaée hséﬁ%'&é&%@th% -E E@é{f a

be used to sea ntical or rel at nol ecu
transnupt efot gede aukhmabhfeeﬁieshybhdlaatldﬁemﬂalabebed tudeotide sequence to

LI FE dat | Thi t
BTV RER RN S oarth R S byt isiug fiy® et Baynd.
TSudibrodi, tshpth Sch e BRd ARG Fedr.hy B k@pradéi. anhd 160) Analogous

addition, the 20 sen3|t|V|ty of the conputer search
eempWer teefeiiques f‘elestraric ¥orhemsithepphang B1yAFE maydel used to search

%ﬁ&gﬁtlc?le%%l 39 nio%e&qle‘gsfn S&(cqgottlélg rda{ﬂlle Iélrgels 81%' g%gyéﬁank or the

nuc Otl es an SCI'I
LIEESEQ dgtabdze (Int @b ®Rarmaceuticals). This type of analys1s has advantages in

that they may be faster than multiple membrane-based hybridizations. In addition, the
sensitivity of the computer search can be modified to determine whether any particular

match is categorized as exact or homologous.

The polynucleotides and polypeptides described here, including the probes
described above, may be employed as research reagents and materials for discovery of
treatments and diagnostics to animal and human disease, as explained in further detail

elsewhere in this document.
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descri bed above, may be enployed as research reagents
and materials for discovery of treatnents and

walc@giosse cs to ani mal and human di sease, as eR@i/aBr@d/001151

in further detail 25 el sewhgpe in this docunent. WO
2005/ 094569 PCT/ GB2005/ 001151 39 EXPRESSI ON OF TRPMB
| ON CHANNEL POLYPEPTIDES W further disclose a process
for producing a TrpMB pol ypeptide. The net hod
E&'ﬁiﬁés‘i&%kTR@M’S@M‘C}&WMEET‘MP@PHBE& cel | conprising
a nucleic acid encoding TrpMB ion channe

pol ypepti de, or a honol ogue, variant, or derivative

,t Ee\rNﬁ é}.lfuﬁﬁ dﬁcz%gta%g%c%é% Con u%fg%?ggl‘é'éM8dgélygepQ%e Jl"lg)e method

©5e§ @figeneral Bul@ir@ra HoBt &XIRfoﬁﬁﬁ'lsﬁlgth 1Rt 68l cadihg TeHMS
Trp ion channel, the nucleotide sequences encoding

Ipnmhgnn polypentide) or@hm@gwynt waderavatiye thereof, under suitable
g‘i‘%fﬁt\é‘gls. \éﬁsv 85& 18161s 1nw %ﬁ thenlS 1%8e gn \%ﬁ lalgcglﬁngét e 1;: ﬁ)épressed)

necessary el enents for the transcrl ption and

transl ation of the inserted coding 10 sequence.
Met holsor@ehite kxpiees afiplogicabyiactive TralSaon Rinpnned, thenugleotide

r
B 03 i) SIRLEAGLEN MAGHEL S gerigvs toror
agepnseped ﬂt@ap;tr@mmepimésmnazlectand ef, karstbaintitiatortaing thel
el ements. These nethods |nc n.vitro .reconbinant
BREASREHAETe ior ﬂ%i/‘i‘ﬁ%é&ll?t@ntﬂé’gﬁﬁlﬂa%@l offhg serigd gading

NetdeC 15 reconbi nation. Such techni ques are
descri bed in Sanbrook, J. et al. (1989; Mol ecul ar
G oning, A Laboratory Manual, ch. 4, 8, and 16 17,

rusab SRR R R well St s gl e nthe " o ied i construct

@iﬁrés@f&)h veBBﬁtc‘éﬁﬁ rﬁ11%§b§'t{9{c%§ B ﬂb%\ﬁon@iﬁam?el ai|1§ appropriate
and 16, John ons, New Yor k

wanrsceptjonel an@ﬂpanebgomi comital slentents Tbg@tr@tbodaylcb@e in vitro

t e ontaln and. express sequences enc d i ng
HrbphE8 DEATRR B A0 ne e B R ST S E0 B 1 P e
te@ombita G0 Sﬁ@ﬁl&bl&ﬁﬁue&la@é’ldc%Srﬂli@lCthah@rédk@!‘ sétall e ds9vNIblecular
reconbi nant bacterlthage or cosm d DNA

lopings 4 leahoraiary danual ehst 8 aredqlsﬁ-b? rf%zid SpEipgyriaker Press,
PiRfVESY, 'N‘??‘.) and Ausubel, F. M. et al. (1995 and periodic supplements; Current

Protocols in Molecular Biology, ch. 9, 13, and 16, John Wiley & Sons, New York,
N.Y.).

A variety of expression vector/host systems may be utilized to contain and
express sequences encoding TrpMS8 ion channel. These include, but are not limited to,
microorganisms such as bacteria transformed with recombinant bacteriophage,
plasmid, or cosmid DNA expression vectors; yeast transformed with yeast expression
vectors; insect cell systems infected with virus expression vectors (e.g., baculovirus);
plant cell systems transformed with virus expression vectors (e.g., cauliflower mosaic

virus (CaMV) or tobacco mosaic virus (TMV)) or with bacterial expression vectors
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vectors; insect cell systems infected with virus
expression vectors (e.g., baculovirus); 25 plant cell

W@ yasemsed r ansf ormed Wi th virus expressi on vecPOr/&€B2005/001151

(e.g., cauliflower nosaic vigus (CaMV) or tobacco
nosaic virus (TMW)) or with bacterial expression
vectors WD 2005/ 094569 PCT/ GB2005/001151 40 (e.g., Ti
or pBR32f2 plasm ds); or animal cell systens. The

atu e 0 ost..cel | _ .

Eond o PR on %nﬁ%ﬁ%?*?%@%éélﬁﬂsﬁl%@;@@%ﬁﬂg o e
RRIpIdyeddsésatot ehatttiegi ons of the vector (i.

enhancers, pronoters, and 5 and 3 untransl at ed
regions) 5 which |nteract with host cellular proteins
to ca « * it SHESN
el enent’s %%émééﬁﬁéﬁ& %?ggigaﬂﬁﬁﬁéhggﬁéu |0Fm§knmj
Renendifige wetdr k. V@htuﬁfers pyesitatenscand Sesd 3 idritiangleted regigms)
number of suitabl e transcription and tr

ansl ati
mmtegact vithdogicHeHBaE BioiRS tetcm CRhE AR g fanslation.
r
SL0F i T 280 S BUSEOL ot e S04 1 e
rsyhem dnd Ao uphmdomey maohibet 0f sHEbBLIGESCRItPT apth agemt@bn elerments,

(St ; a%mr_l lt’u'flgg aﬁ](f Wguqlpllgé)rorﬁg%;rsbrglaﬁgg gjsed ﬁgr examp‘ije when

Qﬁﬁﬁﬂg%’l'b‘é&%nﬂ%&@ﬁg Ithdh 10 PRInSterd B ch RR@hdis@slid 1acZ poatiter of
cells. Pronpbters or enhancers derived fromthe genones

ofic PLURSCREPT phagemidy(Stratagane, diadeka, Rli) SCXFP@RAT plasmid

TeRAPOGRE 0 b BeRE AN el MRt BB omoter may
ibetu@ed 1AGNILBECEME - ProMoteaddednhart el drivdd fisynsthe paomes of plant cells
pronoters from manmmal i an genes qor from manma| i

\e-Bubeat sheak, BUBISE Qpind storpge protqin Zerse bALEY P laat viruses (..,

%ﬁﬁ?ér%ﬁl%te?s &ekhae eﬁ&f%i mﬁg BL @foﬂé%m @h]le REGof MR hBsrlian cell
equence enco I On channe vectors

Basiedls, Qfﬂmﬁh%ﬂ; feom Eﬁmmzﬂganlmnemd’mm nhnamrlian vpnsgsrarepreferable.

sel ect abl e marker. cterial syste a nu of

é&ﬁﬁ%@@?ﬁﬁ%@@@m@e mﬁﬁe | eentaigs %&%@P&?Srr%%ﬁep%?ﬂ“me
90&1?§Tg)i\ﬁ§%ecﬂaw V-EEtBP@oa‘séH‘oﬁ Senopet EBﬁ%aﬁK@Hﬁh vith an

quantities of TrpMB ion channel “are needed

fappraphieteisnldcteble amarldr. ant i bodi es, vectors which direct

hi gh | evel expression of fusion proteins that are

readily purified may be used. Such vectors include,

but arng bQ&Eﬂél'sS@t&rﬁQ atrRimbEH b éxdpréteionaRebrsimaycisd delected

cl oni ng and
depending upon the use intended for TrpM8 ion channel. For example, when large

quantities of TrpMS ion channel are needed for the induction of antibodies, vectors
which direct high level expression of fusion proteins that are readily purified may be ‘
used. Such vectors include, but are not limited to, multifunctional E. coli cloning and
expression vectors such as BLUESCRIPT (Stratagene), in which the sequence
encoding TrpM8 ion channel may be ligated into the vector in frame with sequenices
for the amino-terminal Met and the subsequent 7 residues of B-galactosidase so that a
hybrid protein is produced, pIN vectors (Van Heeke, G. and S. M. Schuster (1989) J.
Biol. Chem. 264:5503-5509), and the like. pGEX vectors (Promega, Madison, Wis.)

may also be used to express foreign polypeptides as fusion proteins with glutathione S-
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expression vectors such as BLUESCRI PT (Stratagene), in
whi ch the sequence 25 encoding TrpMB i on channel may

wheoosiogbed i nto the vector in frame with sequRp€/es2005/001151

for the am no-term nal Met apg the subsequent 7

resi dues of (3-gal actosidase so that a hybrid protein
i s produced, pIN vectors (Van Heeke, G and S. M
Schuster (1989) J. Biol. Chem 264:5503-5509), and

L N e
il fiGm W deb cgﬂlm}aédﬁb@nen ® Maﬂﬁeﬁd-w Beads followed by

CT/ GB2005/ 001151 41 transferase (GST) ener al
slytipn M ibp presprostadifiss ghitathione- JHP@IH&%P%%S%%??@“B may be

g%sr u%naki ¢ 11‘Icfu%@he¥%r;ﬁg tlg’gllgéﬁl Ply fa]@g)ag%@gﬂo%sé Gleava%e sites so that the

hi one-aga elutio
plogskpuiepaptidé bemtgbst tad b mﬂmsed?fmmehm@S”ﬁmmtuety rat mlb h
systens may be designed to include heparin, thronbin,
or factor XA protease cleavage sites so that the 5

Cl o Neth MO }é&? @’{1&9‘137 cf?)fyc.kﬁée%\gﬁke GARr bV RRIEELH RN,

e yeast Saccharoniyces
cmsawme ae mdamhlﬁmemot@fs wmtasra@hacfmtm, alicplgp] oxidase, and PGH,

constitutive or inducjble s

g Do sedh b RS Tensredubel e DR G5 o g Hafhods

EAXHENS1 5 B8R-sgubel  (supra) and Grant et al. (1987;
Met'hods Enzynol'. 153:516-544). 10 In cases where

pl ant expression vectors are used, the expression of

seque C A Wﬂ%? % 1 f)’f’%%&ogrvggto%h%g rﬁged {Hae eQSreglJlJ)rY ﬁ?inseaﬁfences

any of"

Eﬁd@)ﬂﬁltgel'@l\@'ﬁﬁﬁ cBsneh@apbSdaRch Hﬁﬁl}ﬂif@ﬁmhﬁfeﬁobﬁroﬁiawpé For
may be used alone or I1n conbination with the onega

pxaede, Vg@hg@mcéerﬁ Fenth a5IRe 3Srandali rrgmoters of GaddY ymaascysed
Hin b LSSk L OB eblod

pIQ@ﬂ’PI%?;EO e 3R 3 UB)‘:‘Alter&lWa]ly,zﬁlant @ronadteralsuch( dsIBAImENMBOUNIt
1-1680; Broglie 984. C|e
DSRUBESCB 43 hoghshook ppwplerimag be 3péd. (¢ Crat 8 [254) EMBO

rPd71- {60! BRAJIEER et by (B84} QRiehce TNEFR- mn%duﬁﬁt%r gad al.
b RgliclR: et af (e 2hA

e 1 ntrodute nto ant I's by direct
(Mm;ResummPlrmiﬁ Gell Dd’fdmbk&S ﬂr@ﬁb dihese ¢onatmerfteean; herintr&@lushd into

yes,. ar ed .n an rrber of era
S e o8 2 Bh TN B SRS A Blecon. S
Méhﬁiljues'—are BesctiBedin@ @ithttdr ok gé?ﬁﬁdlgoél}ﬁllébcle REASRC Seafdr
example, Hobbs, S. or Murry, L. E. in McGraw Hill Yearbook of Science and
Technology (1992) McGraw Hill, New York, N.Y.; pp. 191-196.).

An insect system may also be used to express TrpM8 ion channel. For
example, in one such system, Autographa californica nuclear polyhedrosis virus
(AcNPV) is used as a vector to express foreign genes in Spodoptera frugiperda cells or
in Trichoplusia larvae. The sequences encoding TrpM8 ion channel may be cloned
into a non-essential region of the virus, such as the polyhedrin gene, and placed under
control of the polyhedrin promoter. Successful insertion of TrpM8 ion channel will

render the polyhedrin gene inactive and produce recombinant virus lacking coat



10

15

20

25

Technol ogy (1992) McGaw Hill, New York, NY.; pp.

191-196.). An insect systemmy al so be used to
wWezEsassedr pMB i on channel . For exanple, in oPer/cBedws/001151

system Aut ographa californiga nucl ear pol yhedrosis

virus (AcNPV) is used as a vector to express foreign

genes i n Spodopterafrugiperda cells or 25 in

Trichoplusia | arvae. The sequences encodi ng TrpM ion

I ' t g ' of

AR e R BRER 1 e BRI B AR

fiupierda einbdr Bliciwplitshelapab yhetich Trpvi8not elrannSuoey dsferpressed.

i nsertion_of TrpM ion anpel . wi.l t he
(Engelae £ K- g 193‘9&@9%%11&0% g@ué@éé@&ﬁ@nant Vi rus

| acki ng coat WD 2005/ 094569 PCT/ GB2005/ 001151 42

protein. The reconbi nant viruses may then be used to

| nf efit mahoraliex hoglcells, Snumbeuefi ieal-tased ekprossion systems may be

Trichoplusia larvae in which TrpMB ion.channel nay he
ugig5A SRS W, B PRI TS Uped 451D PR B T SEMIRERS
e&%a%glg ﬁgMg 18 cBARA Bay e ligdthd [RERhdABviARst cells, a

r

num f viral-based expression systenms may be 5
trasctip@iranistetion semplenerasistingafdholionrempter gk dripatigmleader
SRS TARsYBE% Ryt BB RGN DR oA Bl may e s
td SIS QIVidHlé P WHIBE iPdabitile 60 8RrexsingaMEMstibn gh afindl heinfected

| ate pronoter and tl‘llial‘tlte 'eader s

egquence.
hostseltst (lorgannt. angdnSkankdh?34 Preg. Notl. fgad: géﬁ SR 5rHw9.) In

I.r.al .geno S ' ' i
<, BRI e ol 2t LB A3 Eincer
maftbe eb&btoifcrbastexprbdion in(thagmalianthosacelsT. Shenk (1984)
Proc. Natl. Acad. Sci. 81:3655-3659.) In addition,
transcri pti on enhancers, such as the Rous sarcona

vir uﬁ”h&ﬁ%o\pexﬁﬂlﬁgenmﬁglr’l?rgmlﬂn téﬁ%dg]%ﬁ gnat}poe' Xpf3R ¥ in either human

expréssron 1 n n hos Thus, for exanple,
efnbsyoliclidnd y@93 ¢ HEKROB s caiimyr béhazer (33 eelld. o e akiarize

h nb i, ki dney 293 (HEK293 dher.ent
R B ek i 3 At nagist GSan o U TRy RiedPrg0 i rgh the
Tt?tg\gs %i%}dgﬁhgﬁ&% li AleREbnNi8Q ANEDNUFBEDNK B vERSO TR dell9 bie

MB cDNA prior to insertion into a pCDN or
trpGHiAs] wik intividTHe DAY bty bpafectinrand Stleetedin hiegpresence of 400

m}ﬁ?fgisélﬁ g% ?‘%{?e%?gmesek% f %élgc%&?}%tnld&uﬁlgl?clgg%ﬁgag{glglé‘%a ahl ®xpanded
f&ahRedriaaflysis WWERDROBI8) CHOMMES trafifedieCw RN tiendcrxipaontesbrve as

negative controls. To isolate cell lines stably expressing the individual ion channels,

about 24 clones are typically selected and analyzed by Northern blot analysis. TrpM3
jion channel mRNAs are generally detectable in about 50% of the G4-18-resistant

clones analyzed.

Human artificial chromosomes (HACs) may also be employexd to deliver larger
fragments of DNA than can be contained and expressed in a plasmid.. HACs of about 6
kb to 10 Mb are constructed and delivered via conventional delivery methods

(liposomes, polycationic amino polymers, or vesicles) for therapeutic purposes.
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for further analysis. HEK293 or CHO cells transfected
wWith the vector alone serve as 20 negative controls.

waoeoosseised e cell |ines stably expressing the ipdi/GBewaioo1151

i on channels, about 24 clon are typically sel ected
and anal yzed by Northern bl ot™ anal ysis. TrpMB ion

channel nRNAs are generally detectable in about 50% of
the G4-18-resistant clones analyzed. Human artificial

h '
[ ar gorpeegs PiAgE LTy po TR S AR L BNy

8XR(#98 ¥ sdfiefced |eﬁ§dﬂm‘% Trpi¥Gon @hargfe Wuck sighthls frelilde tATG
are constructed and delivered via conventi onal

isfaition codeneandadiacent ssausseeie B cases yhere seicacagfpRsting TrpM8

ol
B oHBR R Shb L b ISR P aRRE R Pt
ipgd)tate dBYesslon¥ebior, uﬁeaddﬁlonaaﬁmmtmale)r efahsleti@rat control

transl ati on of sequences encodi ng i on channel
sgeds miay hanseded ciloweverHe Cﬁ?Fé;Wheﬁﬁ q )ﬁF‘P RS SSUERCea P fragment

%r p%g%]fns églhgﬂ%%ﬁous FanS RG] WORFS s%%gfé %‘ﬂﬁ@(ﬁng R Gg

Ion Its itnitiation codon and
lnfrsdtiog @bl @eshoanidespravided. rFslﬁhembre rihoinitiegios cagder doniddredn the

expression vector, no ad t ' I .
§QTERSETeAINg AEAmeds RSP trary fawaw'i rlgglsn%é%%{ﬁ’o n@%\i@%&?a‘tmal
élﬁmrgﬁﬁ ?ﬁd WheLRnUekdn dscxﬁ%l' %%ﬁ%ﬁ@@ﬁgm@ bofh hdt@@M@idtsynthetic.

eo s 1nserte exogenous translational control
Theefficencyof expresgion meay/AEGnhinvied by tiomclisign of sHRABES be
rovi ded, FEurther iati o
Egpr?mréate fog thegarts “g%o‘ieﬂﬁyﬁr’%?lﬂﬁ‘ée‘{’ SuCélnaS? Ose%:%%cr@ #ﬂ i onkf??rature.
[RBa2NDI dtQ1.1(15RY) RestsAEEHO0S] Diffetsh@tiponat.) 10 el enent s
and initiation codons nmay be of various origins, both

nat ural and synthetic. The efficiency of expression

ap br og’r zfc@g gor}xg g o%{y 8ﬁ hg%ru{l In?ag}’bielrc%gsé ffo? HQ ?c;lﬁsf 9 modulate

Sys emused. such

é‘;ﬁorésﬁﬁﬁ@f des@bdradequenteeorltd pﬁfcastsuheexprésSedlplroftem i thetesired
(1994) Results Probl Differ. 20:125-162 2 In
ﬁa@bmom eh modifieatiogs pf th@ﬁ)@hfpﬁptrﬁﬁynﬁed% by opblimjted to

b' llﬁttléﬁ £ SIR ﬂ%cﬁ{ g Cyl:é g’ﬁtﬁ)ﬁe@%p rgfa JB Aﬂl@aﬁ%t &1 acylatlon

encés or ternin the
E@ﬁltfaﬁdlatuﬁm brdclassu@w]mohnldmfes (aai‘lprmls’ ’ fmfrmtdf ghe protein may also be

ggt‘é%‘tg E‘ l:ltgﬁe? éog%}:tgg%%l% &Q}ainggqr@é%;wm&opoglf?érent host cells which

RARSPBARY Lalil1A madti- ' ahd Gfhrachiitid edecBidi@Rs for post-translational
activities (e.g., CHO, HeLa, MDCK, HEK293, and WI38), are available from the
American Type Culture Collection (ATCC, Bethesda, Md.) and may be chosen to

ensure the correct modification and processing of the foreign protein.

For long term, high yield production of recombinant proteins, stable expression
is preferred. For example, cell lines capable of stably expressing TrpM8 ion charmnel
can be transformed using expression vectors which may contain viral origins of
replication and/or endogenous expression eléments and a selectable marker gene on
the same or on a separate vector. Following the introduction of the vector, cells may be

allowed to grow for about 1 to 2 days in enriched media before being switched to
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Post-transl ati onal processing which cl eaves a "prepro”

formof the protein nmay also be used to facilitate
w@orseets69 nsertion, fol ding, and/or function. BXT/GBe@S001151

host cells which 20 have spggific cellular machinery

and characteristic nmechanisns for post-translationa

activities (e.g., CHO HelLa, MXCK, HEK293, and W.38),

are available fromthe Anerican Type Cul ture

st E Gleld A Co}%oseﬁ%t@@?ﬁ&tab@nﬁﬂ&?% tgl?%nf%?résﬂ%ﬁéltot 0

ensure t cation and processing
sdletieh gamdpitsqiredence #ows| gomgthtand mecovieghoficels dhiphodoessfiainy
of reconbl Qant proteins, . st ab}e egPr essi on

eresdhe Wifodyssd segusnemseResistat clangs %‘r}maesfeﬂn%f{ Sl jpay be
POl 888 Ll Eﬁﬁxlg%ult%t W apé) a@@tottﬁé‘eélf g{pg‘?d usi ng

expreSS|on EVectors tain viral I gi ns of
replication and/ or endogenous expression el enents and

a selectab er_gene on the s nme _or on a

ot OB MRBPFR S5 A NG REES R 1 e iedpBrned AL
i Tﬁesg%i/ch?@e bﬁ‘tI elr@ﬁ‘@cqmtu%dgﬁ Ote B%e@gﬁiﬂlexlvﬁ& tRyHRIR Kidhase

enriched nedia before being swtched to WO 2005/ 094569

g@ET (Whden 3.0 all 61077 1Gels &1 :323-32 pandeaticnine Phesphoripesyéirags ferase

s 03T, St P 5 2l e S VG o e AWPREe bk sy apy

cdMs, SpdcEvil ARoSantiaREDbIHe! Intibexti, B5Berbiefid rodistaskiecatibe used
sequences Resi st ant cl ones of stably t ransf or ned

asciBE basisgoy selectiqer Bpy exematee il sPRgra iesisigaceigimetheirexate
(\gfgqs 5 éCF : oﬂ@gg})g]?rgeé}\la%l tA% g fsecl cgl % § r@ﬁ’o 1\1}2 rc’éﬂ%rmmgﬁce to

e may pe Use
thbraﬁﬁﬁ(fg)ymﬂwﬁédr{lymﬂ aeG-413li€sbetenGhragia, Fbettal Ar98 I nbMol.
n1ted to, the herpes_ sinplex VIFT n1d|ne klﬁgse

g)é 1( W)gP als v p%tco%ﬁer re(s1fg11a?§ toceh q>r5111? r9H gncégl)losa otricin
B I%S%%%%?%P%‘* Y9I ASf o B Rl Rilend havEb con
desktibal, fapEsampl, B, whishelewyedlls to AtiBzg 1ndnlta|1mptaabof ite,
antibiotic h icid res C ed. 10 as
e e pLE By whif sl b iels ke R B Ee T SonRre AR
(Heﬁ"ﬁﬁ&%t €n€eaﬂdq{"@tl\‘/lﬁﬂ1§§1¥§t9€8 I?IW:QN@HI AMd. S&i. 83:30471980)
Proc. Natl. Acad. Sci. /77:3567-70); npt confers

Reesnilytthavee Qﬁ)\nslbhena«xhﬁ:rﬁ befl gadssh mslaﬁébwwtblsnclaméﬂ@w%

rgfg‘?f}’fmi_lﬁf)ﬁqg@lﬁﬁrog dgse gtsu%%ﬁl? fji]ls‘é gncg/ﬁlg}fgrése and its substrate

Iue{Thie. Sithlebd @ik eAn BB 9§é€hloﬁ! Shlyi t6idlenti®¢ BN IMBMES Bt to
respectively (Miurry, supra). Additional select abl e
qepatiésths anwubt @@rﬁnswnt or stable protein expression attributable to a specific

vector system. (Rhodes, C. A. et al. (1995) Methods Mol. Biol. 55:121-131.)

Although the presence/absence of marker gene expression suggests that thae
gene of interest is also present, the presence and expression of the gene may need to be
confirmed. For example, if the sequence encoding TrpMS8 ion channel is inserted
within a marker gene sequence, transformed cells containing sequences encoding:
TrpMS ion channel can be identified by the absence of marker gene function.
Alternatively, a marker gene can be placed in tandem with a sequence encoding

TrpM8 ion channel under the control of a single promoter. Expression of the marker
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15 described, for exanple, trpB, which allows cells to

utilize indole in place of tryptophan, or hisD, which
wabdosinsise®l | s to utilize histinol in place of PCT/GB2005/001151

histidine. (Hartman, S. C §1nd R C. Milligan (1988)

Proc. Natl. Acad. Sci. 85:8047-51.) Recently, the use

of visible markers has gai ned popularity with such

mar kers as ant hocyani ns, (3-glucuronidase and its

substrate GUS,. and |ucjferase and it .
eSPGa FEpPYe T HALE R KB L DR B ARGt BT Eh 1 B0 tandem
gélfé%@t\;&eflly transformants, but also to quantify the
anmount of transient or stable protein expression

attributable to a specific vector system (Rhodes, C

A et _al. .(1995 thods Mbl . Bi 5: - .
A Ut A 8 M B ohed gl bcoan
TEMES BuSdtaing U89 85rssstpIstibiechagaslemay bé featifal by svaletoof
resent, the presence and expression of the l’%gng tmaél ¢

, but are no

proeedifres knoyen to 2igose ohskill ipde aﬂofh@?a’ﬁ?ﬂeé}“eﬁ fingl
.se n n in [ y ' ' : j.1 hi
ST R o SRS BEDRARRRA B EPANDR ardrbREbb AL T 1
irﬁﬁ%’@d@@@&eﬁﬁﬂ@éb AdichTh¢lhe membrinaywoditionaor dep based
identified by the absence of _marker gene f upcti on.

teahnalpgigs foy hedetestipn prdler reniiicationiod nRPISICAF1Y of Yidem

Sé/&g ]?ceg sequence encoding TrpMB ion channel under the
control of a single pronoter. Expression of the
mar - | cer WD 2005/ 094569 PCT/ GB2005/ 001151 45 gene in

to i ' [ ; o
ot S58 psReISE of REDPSFERIE SGuirG SR IE L VSR bER gon be
ai38kq pggiﬁz_xrlf%t\,v%bommm& ypridiiatioh 6r &GN G Rriag probes or

enco Ion channel” and express TrpMB ion ..
fiabmonislor fmgmbres pipelynfdeatidesengodiagilapylSgpn chpnnel. Nucleic acid

procedures kpnown to those of AN S
el Eemausrior e v e e it hu fuldF ofblggrEfied on
1R seNAC BN aNiE ITdp B b0 Eanadldo AE@E L dhsireas s @ayntaining DNA or
| mminoassay techni ques whi ch include nenbrane,
R3bA wogasiing BipMhiop cheéll  t echnol ogies for the
detection and/or quantification of nucleic acid or
protein sequences. 10 The presence of polynucleotide
E eq %Gﬁ%e&ﬁ pegdioels Fomddiectiag anharariringahe beprestioneof epM8

- - or DNA- RNA hybri di [ ifi [
iQ%q:twgnglF BYiBg eigher polyclonal o¥ n{c;nglclzo?lgll a(r)lttllbg))éiesz,jl sl?gciécl t%ratﬂlle %potein,

are known in the art. Examples of such techniques include enzyme-linked
immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and fluorescence
activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing
monoclonal antibodies reactive to two non-interfering epitopes on TrpM8 ion channel
is preferred, but a competitive binding assay may be employed. These and other assays
are well described in the art, for example, in Hampton, R. et al. (1990; Serological
Methods, a Laboratory Manual, Section IV, APS Press, St Paul, Minn.) and in
Maddox, D. E. et al. (1983; I. Exp. Med. 158:1211-1216).

A wide variety of labels and conjugation techniques are known by those skilled

in the art and may be used in various nucleic acid and amino acid assays. Means for
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fragnents or fragnents of pol ynucl eoti des encodi ng

TrpMB ion channel. Nucleic acid anplification based
was@apsissnvol ve the use of ol igonucl eoti des orPCT/GB2005/001151

ol igoners based on the sequggces encoding TrpM ion

channel to detect transformants containing DNA or 15

RNA encodi ng TrpMB ion channel. A variety of protocols

for detecting and nmeasuring the expression of TrpMs

Ig&'&uglgglrf% ed&lgﬁpﬁ%aﬁé FI%(%IQ%%%% ?d}%ileteg{ingpe{gﬁgﬂc%g ?élate%to

polynudt¥aiael escodingSTipME ©a I@narqmemcluﬂe bug@labenmgnmek traksdation,
I mmunosor bent _assays (ELI SAs), .radi oi muynoassay

e1-JRbyling 9y POR eraiatioeusios hsbr paresieosts Adigmiafingly. the
RS b S PR 8 A TP e e o

A Betbnfog tliceprodgstiopiof ap @A ploteMudhovecthamedhownsn the art, are

Eorpreyaty adgele g e g iap@iheade RREA profesisr e by
%&Hlﬁ ofdd ?ppfr%r%aﬁ%ggﬂ lgolixhgramh A9 T7Rr3 & S2b-and 18befd

erol ogl ca aboratory Mahual, Section IV,
Aﬁtﬁe@icbss’[he& preaeduredvinay b cenddcted ugbg wa«adax of Bomeraially

Briiehdni: i o€ Shuiish W aoniises Utk fblfmipo. Fhith)

Grog&aitside! (B%) ahd U SeBidthenfbd CBRY. (DfveRd, (‘)Hio)’ Iufit@Is reporter

nucl eic acid and am no acid assays. Means fo
aO0SLE9 45 dcBOTHIEBREY be 0oxiifon casa 6f detoetinn 1ngluqiwém@chdes

N L e T

toratidele irdlibigRé, ARt idpartitley ahd drdikat i on,
end- | abel i ng, or PCR anplification using a | abel ed

nucl eotide. Alternatively, the sequences encodi ng

Tr DNBHOQP%e(ﬁQ gﬂﬁﬁlorm W Xuél ﬁ%@%@cﬁ}% x%.eé’n‘égéi?g gﬁﬁ\dﬂg bunits

cloned Th a vec ion o
Rfaglve.cuftiet undet ongditishe sdﬂabkwfot me tekpressiton amalrrecovery of the

comrerci al |y avail abl e, and e use theS|
mt\elp femesell silipre. 1y Wteléd’a?‘{{’i%%@] o Uy PR mpcopated in
n ucc?égg'{n @raﬁé‘ %Ecr@t%d bf coﬁﬁne@fnt@gélu?d?ﬂ/ de@@ﬁdlﬁ‘éjon the sequence

ese procedures maybe conducted using a
xmd/oeﬂhys veétoc msmdeAs iwaill by un@raouhw thokg ofsskilb incthe aﬂ, evﬁpwelon

%&%gﬁgﬁb p%p? ? esUw §}16q(9q2¢?a@ u%é 1%‘ may Be dek demgned to
céAtemei gadseqtBhd@l whith diftet &cFefiBROF $FpMS subunits through a

prokaryotic or eukaryotic cell membrane. Other constructions may be used to join

sequences encoding TrpM8 subunit to nucleotide sequences encoding a polypeptide
domain which will facilitate purification of soluble proteins. Such purification
facilitating domains include, but are not limited to, metal chelating peptides such as
histidine-tryptophan modules that allow purification on immobilized metals, protein A
domains that allow purification on immobilized immunoglobulin, and the domain
utilized in the FLAGS extension/affinity purification system (Immunex Corp., Seattle,
Wash.). The inclusion of cleavable linker sequences, such as those specific for Factor
XA or enterokinase (Invitrogen, San Diego, Calif.), between the purification domain

and the TrpM8 subunit encoding sequence may be used to facilitate purification. One
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nol ecul es or | abels which may be used for ease of
detection include radi onuclides, enzynes,

wo bwseseent , chem | um nescent, or chronpgeni cPEyEBR®S5/001151
as well as substrates, cofacqprs, inhibitors,
magnetic particles, and the like. Host cells
transfornmed wi th nucl eoti de sequences encodi ng Tr pM8
subunits 15 may be cultured under conditions suitable
f r i . i o f s
S bR o BRARE 6K O e i on OB R TrpMs
cabinitand deudidc atid@néoding Ghistidink residvies preecdisge theoredoxin or an

contai.ned intracel lyl arly,dependi n n the.sequence
st ORnR e psRaH e, S isHnG IR dUEL Papikes BYREHTY O nose
g 'iﬁ%ed 'n'ibt%lh@n %fﬂndtg%ﬁ%n@a?&r%hg POACE SeeABEBM PR, I. et al.

ol ynucl eotides which encode subunits may be
d#292) Peat. Exp. Iurifohit 2431283 ), gvhule theepterobimgsaicayagesiterovides a

secretion af. T subunj ts thr h a rokaryotic or
aRcar e T E T THaRo el o e o et iy vectors
YREeh Eshthif ifiksiod BRMERCIE Préideidh R oll PMB eSa1PUPDS; DNA Cell Biol.
nucl eoti de sequences encodi ng a po1ypept|de omai n

R4 -463).1 facilitate purification of soluble
proteins. Such purification facilitating domains

i nclude, but are not limted to, netal chelating

pept i deggorhedofSrpdBs Rittihitelinag bt hyqiueahedt ofiydesl @sombiatnt
all ow purification on imobilized netal s, protein A

doerican.ttvh elsa by slivepireptife snthasisaismeg srbgphasedephniques.
(VTREREAS3 oy 0 . ST 1 404134830 lelh BB A be

geabirh&l by Mastaltechify@es achuaitanatidn. dlueanabd synthesisenay be
sequences, such as those specific for, Factor., XA or,
@ehigy ¢k forExamPISH WFing PP@&?BIBW@&&}S 4 pinepiide parhesizar

t b AR BRPREAYs 3P TAIMS LiRinkE RIMG b3WPMALLized tel
éggrg%%ﬁégg%encg n%? lgté us%@to fgcl:i Imix?at ew 1zec Separaiely
pod itfidncatibomed tOpeodi©e AG0HI108EEMORCTIeGB2005/ 001151 47
such expression vector provides for expression of a
fusion protein containing TrpMB subunit and a nucleic
Fodredtsiadi ng 6 histidine residues preceding a

thi oredoxin or an enterokinase cl eavage site. The

hi stidine residues facilitate purification on

o PN b0 Bt Y OgB, SR SMAG voctors
Riat ilfgandk' are GSerdiBak) (andMoir kg froguctioh @fkibseases.cl eavage

site provides a neans for purifying TrpMB8 subunits
fromthe fusion protein. A discussion of vectors

According to Aizawa (1988), Anal. Chem. Symp. 17: 683, a biosensor is

defined as being a unique combination of a receptor for molecular recognition, for
example a selective layer with immobilized antibodies or ion channels such as a
TrpMS, and a transducer for transmitting the values measured. One group of such
biosensors will detect the change which is caused in the optical properties of a surface
layer due to the interaction of the receptor with the surrounding medium. Among such
techniques may be mentioned especially ellipso-metry and surface plasmon resonance.
Biosensors incorporating TrpM8 may be used to detect the presence or level of TrpM8

ligands. The construction of such biosensors is well known in the art.
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whi ch contain fusion proteins is provided in Kroll, D
J. et al. (1993; DNA Cell Biol. 12:441-453).

wo-e@gmetsss of TrpMB subunits maybe produced nopCDGBR00SPO1151

reconbi nant 10 production, b al so by direct peptide
synt hesi s using solid-phase techniques. (Merrifield
J. (1963) J. Am Chem Soc. 85:2149-2154.) Protein
synt hesi s maybe perforned by manual techniques or by

e BV slEer RePaSHiE BV BEyEEUnAL o S5 4 Eftrigh Sstems for
:?i)éf% 6%1%a,nd§ SR T DRI rdcephiprOStell Fayaieibh Sf PFH] 1nos1tol

ts may be synthesizéd sep arateI}/ 15 and
hesphamﬂbr nihdr scoopd ntsssageh éWatiler all eh?@&hf Pigl €beindlay

o aRA0Res B ReEe ol BRI R p B UefatRl R lggoman et ol

3080,u58t WarBseaieged UfDA G QO;@U@Q ?HI 12 BR®OptRubarngiesr iosensors
Accordlng to Al zawa (1988), Chet na. Syfne 17:

e8@prisingilopld8nay dlso bopseddp |dﬂ‘@@F the loed rgpresenef @futeraction with
rrb nat i ece t r |
PmteéQ%lﬂ‘b({] %tgsr g eg&st F ggsFlg@éélrW !t‘?er%lﬁl% le ?fg]‘?é}%'t Iil 897,
B AHRRNRSDES 23;96(5¢ /1860889 S1dCSurAs eteal. Iom/wolamz Biol 2000
transducer for transmtting the values nmeasu

JrbURL OIS cH)- Sieveys o FabeRs AP R B S
5815 éed in the optical properties of a surface
Iayer ue to the interaction of the receptor with the
surroundi ng medi um Anong such 25 techni ques may be
mentioned especially ellipso-netry and surface plasnon
SEREENREASSSosensors i ncorporating TrpM8 may be used
to detect the presence or |level of TrpMB |igands. The
construction of such biosensors is well known in the
art. Memﬁmmﬂmti@mhmmgﬁbmnogms vmsarirh@gd demydtives,

Ilnesex SSI%L M8 su (}/ f

IS ot mPAt JERRE FBROE agsa?ﬁe&m@d’éﬂceg% AP

%bﬁlg%ﬁﬁ(f‘so&ﬁ’iﬁh BIfARE TEHhN19 ﬁé’fﬁéﬂa@ﬁel%d fwdtidH a@ivhieQhgonists) or inhibit
phates or other second nessengers (Watt et al.

‘_a@@&tmm&f &antmtza@ybloggargm (C2pYy181 Hos3sigh. polypeptides ‘may also be

Rec nd.bi o ensg r N
T R K-
Q‘Eﬂ@, Lbided e pdatica} dheatica Nibrapich end hbwse psaiust mixtures. These

substrates and ligands may be natural substrates and ligands or may be structural or

functional mimetics. See Coligan et al., Current Protocols in Immunology

1(2):Chapter 5 (1991).

TrpMS ion channel polypeptides are responsible for many biological functions,
including many pathologies. Accordingly, it is desirous to find compounds and drugs
which stimulate TrpMS ion channels on the one hand and which can inhibit the
function of TrpMS ion channels on the other hand. In general, agonists and antagonists
are employed for therapeutic and prophylactic purposes for such conditions as anxiety,

stress, depression cancer or pain.
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conprising TrpMB may al so be used to detect the |evel
or presence of interaction wwth G proteins and ot her

w@e@bse4s69 as descri bed by, for exanple, FiglerPCPGBad05/001151

1997, Biochem stry Dec 23;364$1):16288-99 and Sarrio

et al., 2000, Mol Cell Biol 2000 Jul;20(14):5164-74).
Sensor units for biosensors are described in, for

exlarrpl e, US 10 5, 492,840. SCREEN NG ASSAYS The TrpMB

pol ypept. de, , incl udj 1 I :
ot VbR acS i of RRg A0 Fb DU UL BOLSte 18 fHfieragt with
N8 6 chainal mofedenhagbebaeéd spod structwrangtodiesis! thinokecular

bind the TrpMB_ion channel and whi.ch activyate , )
shagenps & §91ypeptiden OpF fepss fdeleaminipe which sHesigimae pdthgpecific

f - 5'd -

e SR Ghe Ba B sttt aSRmmRRLeaD X e RISy o two
ginbsiksicaiab MR dedhngaes Thiess, wilbproeidargpidance gsab ivdhich amino acid
cell-free preparations, chem_cal .IiQraries, .an .
Fratdyea forsh Baftlanattartsesiorh Eoea deaned et aatiingy protein
E&&ﬂiﬂ? d&@ﬁniﬂgﬁ&ﬁts?& 3l o SRRk PARSToRASh (19P6)S0REn MRY

e structural or unctional mnetics. See Coligan et
&ystallegrophyt, ARad¢roicdirsssi Newrfarkol ogy 20 1(2): Chapter 5
(1991). TrpMB ion channel polypeptides are responsible
for many biological functions, including many
pat hol 4gh1BsnaiNe a8 t4tond] JesigntuskSa Q&éérﬁ%lﬁrobaiufré @#fich involves in
conpounds and drugs which stinulate TrpM ion )
gtreralgiredening hgpropigat aelts whigh ekpress thaAmMRiie ¢happa polypeptide

function of, Tr i,on,,channel . e ,

gl el st S SRR PP B b PRl b PRl or 2
LoIe [ RUxipEesaing TRPVIBIYE ekl inempPrinp @6 tainkgy the exressed protein) are
conditions as anxiety, stress, depression cancer Qr . . .

Hen sontaoieon) o ot sPRNddR by DRI, OubinRRLF Ry inhibition of

. . 00 . .

PRl bR N S ERERO AR SIS ey RO LB TS

uﬂ?ﬂASdrrpmgypepﬁﬂe,ahd dineento fndubel hpbgogiato teheqmasounfls measured
ol ypepti de. e nmeans for deterni.nin e ites

bruts abvoleers APRSINFasEredoty C%?@t‘@ifﬁlghq%eﬁlﬂpﬂ?ﬁ%”ﬁ?‘ﬁr

structure determ nation, e.g., X-ray crystall ography

or two 5 di nensional NMR techniques. These wl |
provi destgad oftestmgamch candidathcampamddudididually with the TrpM8 ion

channel, a library or bank of candidate ligands may advantageously be produced and
screened. Thus, for example, a bank of over 200 putative ligands has been assembled
for screening. The bank comprises: transmitters, hormones and chemokines known to
act via an ion channel; naturally occurring compounds which may be putative agonists
for an ion channel, non-mammalian, biologically active peptides for which a
mammalian counterpart has not yet been identified; and compounds not found in

nature, but which activate ion channels with unknown natural ligands.

This bank may be used to screen the TrpM8 ion channel for known ligands,
using both functional (i.e. calcium, microphysiometer, FLIPR assay, whole cell
electrophysiology, oocyte electrophysiology, etc, see elsewhere) as well as binding

assays as described in further detail elsewhere. However, a large number of
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resi dues form nol ecul ar contact regions. For a
detail ed description of protein structural

waledosogdseat i on, see, e.g., Blundell and JohnsoPCT/GBZ@F/001151

Protein Crystallography, Acadgm c Press, New York. An
alternative to rational design uses a screening
procedure which involves in 10 general producing
appropriate cells which express the TrpMB i on channel
Rﬁérﬂlﬁﬁlﬁ)iﬂ FE%(—: B &g fMﬁlF}H ek DRLERs NS hﬂ& ?één%te af:;twatlng
i ncl ude cel | s from ani ma yeast, ophi

dighid (agehist) m)cbamtlng hg'atmi\(&n(agonlslf)l ThLm?ﬁIhfva Migands for these

TR ol B e S P b Gends s Pdéﬁtlﬁ?d”ttoadca%eed
S&dcﬁi‘dlr@ly OT‘rp‘M8 fn@? 'ai%btUeQﬁn&fona@y E&%H?M% bLut Se.

For exarrp’l Xenopus oocytes nHEYy be 1 nject
mlenvshﬂsa,ommemomte gediyapbpsiolbey, dndiinotiomh sereensdl agankt kiysue

AR i SR ITRRE gt M PLncEpOR By uncifonal fsponses
ehﬁs@amﬁ %ntnll[}%u%ﬂdcﬁlfnaﬁeﬂstvhtﬂgh@ﬁfﬁcfho?@'Bgfn%%ﬁaly&gg?@éé&%ed here,
individually with the i on channel rary or
paklangctivatiag Haans is isg&ﬁ@ganﬂaﬁﬁlaﬁ'wdnt ageously be

produced and screened. Thus, for exanple, a bank of

over 200 putative |igands has been assenbl ed 20 for

scr eehjmgharﬂihle widelkare @RPreb s Sh HBIADSTEE Il aSe bBéH JHBRATo be
and nmoki nes known to act via an ion channe

gtieRalirte iapidvatiomes @M%anﬁlmabqﬁummyokbbzq@@n anilpecAMP

i 0 A0SR0 TV e g

whichtesppass thbM§ (fmtexymplebamfeodmwmapaﬂoo@méi; COIPHUHEE 293
but ich activate ion channels

ERT N RS IR R e iaelogs prkprg nsasallolgelo B dutiees
bahs&LHE @Haﬂﬂ%ﬁa&fvﬁ’tVBIn' 1813 tg(%’lﬂgf?e[ célﬁéﬂ dﬂag"ﬁﬁylﬂe%ﬂg?fted with cells

usi ng both functi onal
WFP@?S@@\Wbﬁ di rlPMtgeJOWplépﬂl(Fd?Pamalyd mebsehgeraesponse, e.g., signal

EnEEAARRLYH G088 oDB LT e Bt 0 oF ibameanured to
ﬁ&téﬁﬂiﬁé vs.dl%ﬂ@!r kh &ﬁﬂfﬁ?é(ﬁ%pdﬂﬁ%\éﬁ{}ate@oﬂ 1ﬁﬁi%?cs MW shnef
WO 2005/ 094569 PCT/ GB2005/ 001151 50 mammal i an

receptors exist for mhich there remains, as yet, no

activati
Co0n b dabiy B ol d 10 BR R 57 b B e

todfoeqinveniciay ad® t‘F1bﬁtlblﬁm |A5§§>ddeT&iSM8 (CaRikrh CRAESHtRABIKS.
as identified to date.

In such experiments, basal calcium levels in the HEK 293 cells in transfected
or vector control cells are observed to be in the normal, 100 nM to 200 nM, range.
HEK 293 cells expressing homomeric or heteromeric TrpMS8 ion channels or
recombinant homomeric or heteromeric TrpM8 ion channels are loaded with fura 2
and in a single day more than 150 selected ligands or tissue/cell extracts are evaluated
for agonist induced calcium mobilization. Similarly, HEK 293 cells expressing TrpMS8
ion channel or recombinant TrpM8 ion channel are evaluated for the increase or

24 . . . . .
decrease of Ca”" flux. Agonists presenting a calcium transient are tested in vector
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Accordingly, TrpMB may al so be functionally screened
(using calcium 5 mcrophysioneter, ooyte

web@sessphysi ol ogy, etc., functional screens) BUERGB2G05/001151

tissue extracts to identify qjatural |igands. Extracts

t hat produce positive functional responses can be
sequentially subfractionated, with the fractions being
assayed as described here, wuntil an activating |igand
légc‘(nr’gfrozgélgs Jggcw 11}2% gietféEgﬁp%ﬂs%g%glqgggﬁ?ﬁga\ﬁm‘éﬁcgeﬁ c%fl?ex ressing
theluph elthnheincti onal |y to activation of PLC and cal ci um
nobi | i zati on and/or cAMP stinuation or inhibition.

One screening technique therefore includes the use of
cells

Xenopt2i0eCHle BEREDR S e NEnipgTor BHRRYR HiSLE, BF HACrmining
mmnommmioem TapBl ioh aharpidlso Su¢hrm mettedd inV@lves transfecting a

CI um chan b nn act In thi
Sierini el Seahe ERLS Sibis B endR i i fiogtohdiighannel or
%ﬁroﬁfe% frﬁgcﬁaaﬁeﬂéﬁemtsnslfuﬂﬁ BhkReomérSEamane tmlg:%m& ion
response, e.g., signal transduction, pH changes,

plwﬁequanﬁhcy ceih-mn@e@ Tihe cedl is themexpesst to pgtenhelrammgmsea the

bsitneEIEd oS G aimar . ToRar PPy SRR RRL 47 %3

elbaRghsysol6@ ©l défrinditthe chbigdes MthaeBaNudtanded) Rirletids of me
for convenience as a "Functional Assay for TrpM

¢usangi um Concentration)”. 20 In such experinents,

basal calciumlevels in the HEK 293 cells in

transfected or vector control cells are observed to

beI : NnAbbihenmethod fohrlﬁ&cﬁhgtagoﬁ@tﬁ onbhtapafige of THEKS 29MBe yeast
cell's expressing homoneric_or_ heteronmeric Tr
SrshfrehAOI0EY 25 CoRTHABL. SHBHONE: 145 SpSha be BRIy Teference
f[érgli}{B ion channels are |oaded with fura 2 and in a
singl e day nore than 150 sel ected |igands or

tissue/cell extracts are eval uated 25 for agoni st
induc cal ci lelza SlmL‘p :‘% HEK%Q cells
expre ?P@feﬂ‘eal%lbo En ﬁ%qee%pmp fertion © &7 Bh

@&ﬁlﬂ@@hc%%c&¥@fdﬂ %@rﬁstf;%dtahﬁa bfi‘l@trs%@%pl% Sﬂéadiﬁ&lﬁil%ewefdlsclose
Ca 2+ flux. Agonisfs presenting a calciumtransient

anethodsn echichrentagonists o 1200510031 S8ordiv taR20d R VB 1

nt determ.ne if the S pQ
e 81 FEReuhdpe o SRR & 0 SFeel &7 R T yogp 4%
d)’%nﬁ@%,- 70% or more in the presence of an antagomst of TrpMS. Preferably, the
conductance is lowered by 1 pS, 2 pS, 3 pS, 4pS, 5pS, 10pS, 15pS, 25pS, 35pS, 45pS,

60pS, 70pS or more in the presence of an antagonist of TrpM8.

=

We further disclose a method in which agonists of TrpM8 increase the
conductance of a suitably transfected cell. Preferably, the conductance is increased by
10%, 20%, 30%, 40%, 50%, 60%., 70% or more in the presence of an agonist of
TrpMS8. Preferably, the conductance is increased by 1 pS, 2 pS, 3 pS, 4pS, 5pS, 10pS,
15pS, 25pS, 35pS, 45pS, 60pS, 70pS or more in the presence of an agonist of TrpM8.
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Anot her nethod invol ves screening for ion channel
inhibitors by determning inhibition or stinulation

wW@R00F0p489 | on channel s. Such a nethod i nvol vesPCT/GB2005/001151

transfecting a 5 eukaryoticsgell with the TrpM

subunits either alone to forma hononeric channel or

wWith other Trp channel subunits to forma heteroneric
channel to express the ion channel on the cell

surface | 1S ' . :
L

Theceellir aRiurh eotceair&tbnus isngemtal azonitd and antagonists of TrpMS.
el ectr ophsysi ol og

y to determ ne the changes i tE@P‘ .
Binlerablynie &cTeen RTIPIEYS & Snshon AESay 5 Sel il abRve Wt Henctional

' L Sh& Oor antagonists of TrpM8
%E%%T;@gge%@g%légg?%%ﬁ%ﬁgy as described in U Sl.O

Pat. No. 5,482,835, incorporated by reference herein.
In a gref, rred enpodi nent, the screen e
P

| o
det ec icHlyawe Aigrigee 3 methgd ag el apleEoIyS SR TEIMS fosper the
. _ . L g
SRS Lo L Ayl PRacabtcol s
thecenvatbnds kveeedly H%1230%H000, 4G°%n¥eci8, BBh lor more in the

Preferahly, the.conduct e.i s .l owered. by 10%,6 20%.
Bissicr9g HeBTI GO IR, P Teray R CuranbF EUehaeyis Jyyered
B80St 3 g8 AHSDES, 18pSS BH8OL YRS 1338S, 45y 60HSITRSI6F more in
Igv\g%gdlpby ? p?,spgﬁsps, f)3 gg 4p%, Sgs, :Ig{(%gs,f)l 5pS,
AEBeseB&PS, angBrgonig 0o BpH8. 70pS or nore in the

presence of an antagoni st of TrpMB. W further

di scl ose a nmethod in which agonists of TrpMB increase

the opOERGERdSR0R A iBethitd fnabhichtaganisfsediepMsdhtrease the calcium
Preferably, the conductance is increased by 10%, 6 20%
Sougeniygnn Heomitadydrardestest colp Pacierabhh dhqrandasiarces gicased by

[ (I 0 0 0, P b " . 1
R e O e
oSS, l%&ﬁ}blya EIm&aléﬁn%nfdﬁ_tF&ioﬂ Qoi%mg%eggyelg 32,625 8, 3 pS, 4pS,

resence of an aqgqon| st I . .
Beft/ asob o aants 355 A5ph, GOpy %ﬂ% PT PYO&S ’é’rtg% gresence of an agonist

spbadiigent, the screen enploys detection of a change
in ‘ntracellular calciumconcentration to screen for
agoni sts and antagoni sts of TrpM38. Preferably, the

SELﬁiS’Y lgqqng{h%%gncﬂda{tg ggr%)gur}ldgglsg gro?esmss, (13rt1 pa%%tculgp gr\lltﬁoolépecsl K
peptides, libraries of candidate compounds may be screened using phage display
techniques. Phage display is a protocol of molecular screening which utilises
recombinant bacteriophage. The technology involves transforming bacteriophage with
a gene that encodes one compound from the library of candidate compounds, such that
each phage or phagemid expresses a particular candidate compound. The transformed
bacteriophage (which preferably is tethered to a solid support) expresses the
appropriate candidate compound and displays it on their phage coat. Specific candidate
compounds which are capable of binding to a TrpM8 polypeptide or peptide are
enriched by selection strategies based on affinity interaction. The successful candidate

agents are then characterised. Phage display has advantages over standard affinity

ligand screening technologies. The phage surface displays the candidate agent in a
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Assay of TrpMB (Cal cium Concentration)"” 5
Specifically, we disclose a nethod in which

wa@nioagessst s of TrpMB | ower the cal ci um concePCT/&@BR@S/001151

of a suitably transfected cekk. Preferably, the

cal cium concentration is |owered by 10% 20% 30%
40% 50% 60% 70%or nore in the presence of an
ant agoni st of TrpMB. Preferably, the cal cium

: . . ] . .
IR B0 ol s B fjpe By RRemBiidts gy Rouring
iconfofationeTiis eBews for aioraspeaificagdrhigiter effinftyphBdingéfor screening
further disclose a nethod in which agonists of TrpM
PHPPESse the calcium concentration of a suitably
transfected cell. Preferably, the conductance is

i ncreased by 10% 20% 30% 40% 50% 60% 70% or

nor e Amotheempthed efi seeafiingmlibrgone StompbuidsphBlises eukaryotic or

;gog(grgfggc? gés’t c%l?sg\gﬁi%g@us@ jgg‘gl% tr?r}%tda?}%x rle;’_ I ?r{ egggdA Ibr%lecules
SRReysitbPPral YF LompPRls 0§ udiR¥eBs, lethég vRbRS 8P ePforMNcan be
agoni st”  of TrpMB. Were the candi date co?{ounds are

e

peaitfer standardbipdingipattherrassaysi esdilsoPanse ef pb il PERScience 246:243-

LR Ry o7 LELAT Pse NP ORGEE St UsrSy PO TR Lo Buey
AbscABE SGHtiAE nRBHRIS R BdedMibiBlilarttiebonS@S CaPipletitioeisap ire
bact eri ophage. The technol ogy invol ves transform ng

paticeleily psrdgle Wietelihe eellgenpressieg the dibtrae of eprapewiscunepntacted

fro e i ' 1

SE B ) SRR 0 BOURANE R S, suh o

¢Anglitibatie an0 apes sshpld becht dsanshdidardompeanid whophbigding affinity
eferably is tethered to a soljid supp

whi ch
&@Fiﬁ@%@z QOHPOSISIOR dnbaing wepsiFdl dhe BO & lgira%ﬁed binding

; ¢ . i o
R e e e
poloyedtést sangple peptd s énvarsely propartibed thihe seh@ott ioftrbelled
strateqgiLes based qn affinity interaction. The

apidhody ‘lﬁiimgctﬁrﬁ]&‘?ﬁ‘gi’%eptlgﬁents are then characteri sed.
Phage di spl ay has advantages over standard affinity

| i gand screening technol ogi es. The phage surface

di spl &ny onhef pumeiodnicehmgenstcan he aseddo 3gREaERIWSEY from free

CT/ GB2005/ 001151 ., 5 h .di. i. | f i
WESRRER o Pt Tod SO PPelRp el Rld SBicay

involve a procedure such as adhesion to filters followed by washing, adhesion to

plastic following by washing, or centrifugation of the cell membranes.

Still another approach is to use solubilized, unpurified or solubilized purified
polypeptide or peptides, for example extracted from transformed eukaryotic or
prokaryotic host cells. This allows for a “molecular” binding assay with the advantages

of increased specificity, the ability to automate, and high drug test throughput.

Another technique for candidate compound screening involves an approach
which provides high throughput screening for new compounds having suitable binding

affinity, e.g., to a TrpM8 polypeptide, and is described in detail in International Patent
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conformation. This allows for nore specific and higher

affinity binding for screening purposes. Another
woreaokogtsed screening a library of conmpounds utPCT/€82005/001151

eukaryotic or 5 prokaryotic kpst cells which are

stably transfornmed wi th reconbi nant DNA nol ecul es

expressing a |library of conpounds. Such cells, either

in viable or fixed form can be wused for standard

bl B3V DRy SR ComiR BB SR dR0S). /st eptember
Nat9d4. Apadiar 'umﬂé%ﬁﬂfféi@{@ﬂsn@l]ﬁbr)tiwiemonqmandé dre

sensitive nethods to detect cellular responses. . )
Oothseized P & selibapstraie.c. &.0plpsiciisAr spmg offet ppproptjfie sarface;

th el l.s | t [ ;
seanpi gt U TRl A g ALy OB RS
;}dl%/]wpﬁde e washe@ VBhepehky stepinvdbes detedtingdound polypeptide.

251 -anti body, and a test sanp|le such as an iq?tgf.d
Gompoii iR aieBihaatically MRS PUPPHEE BT A e dentified
conposition is being neasured. The bound and free

| abel | ed binding partners for the polypeptide are
t hen Eigpad bindihgtassags prvidetadiradegethed 6dr dseartiimgg phame acslogy

anmpunt of test sanple hound is jhve [y, [ |
R A L e S R
B%%rpéﬂp%ifﬁeacﬁﬁw(s@%o@fcmﬁ&%? PIDitBEH LA GaBrmlfation is

used t'o separat’e bound fromfree binding partners to
thes emsle thue tibqyoes of rathiotudicling dofkingt dimpeislathedstisiteqf the ligand

coul d .typi cal,l i nvol ve_.a cedur e.such '

oy itsiRieeF gt aotpigs SR HRHER T BEP AR ARG fuch as
hhidpakdsreRytim@ehitd Bstatlish @aidrkatleIgighdl eanoibe tdtie foebdth
menbranes. Still another approach Is to_use

gombinkiapd avholersllrpdeptay obFonsdipisl Fouress- Barrtheseagsays, specific

ol.ypeptide .or Rt 4 ract ed :
PR AE b5 BB By MR AT B R MBasured i
fRipFesahdefanfeftesa of ailkigded curipding tibagl. Adsay pedsitite, hivere than
advant ages _ of increased specjificity, ]}I hbeg%bi lity to
aiig enmeneaing dgandyis greddegiine EsiduAaReRRSHHC PIBYEN ot her
techni que for candi date conpound screening involves an
approach which provides high throughput screening for

new cThpassagisminasimpty st tiatihg obHi catidrigte eviriionind yherginy . |

PRI AETE MR TR L EACEON (R
Pbel directly or indirectly associated with the candidate compound or in an assay
involving competition with a labeled competitor. Further, these assays may test
whether the candidate compound results in a signal generated by activation of the
target, using detection systems appropriate to the cells bearing the target at their
surfaces. Inhibitors of activation are generally assayed in the presence of a known
agonist and the effect on activation by the agonist by the presence of the candidate

compound is observed.

Further, the assays may simply comprise the steps of mixing a candid ate

compound with a solution containing a TrpM8 polypeptide to form a mixture,
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application No. WO 84/03564 (Commonweal th Serum
Labs.), published on Septenber 13 1984. First, |arge

woeosersenf different small peptide test conmpoRC€Bar0s/001151

synthesized on a solid substrate, e.g., plastic pins
or sone other appropriate surface; see Fodor et al.
(1991). Then all the pins are reacted with solubilized
TrpM8 5 pol ypepti de and vvashed The next step invol ves

ggetggq%gn%pww Fﬁ”{“ﬁg Cg tg iy bré%lg %}%9&: ?ﬁ@ gﬁﬁéﬁﬁkg’ L PLATS ion

cEamtl 4dtietly of HedaiRthrOtowlitagiaaksays provi de a direct
nmet hod for ascertaini ng pharnmacol ogy and are adaptabl e

to a high throughput format. The purified |igand may
be ra C Vit
qJIhsg L[?@\%% g’?tr’]udltltncgﬂ}ggﬂ%%% ér};g gmﬁ&{les 0 tkf él%@&lg 91%8 also be
hb&lﬁo rBAEgIrbatsayfor detecigsthotiféadt aldeiebnpoumises thot
di mnish the activity of the ligand towards its

Prpdlyeion S Ermly RoEm INA PR DIGUFFE B cslls: kot XarphleaaiELISA may
8% B MBAHIEAN AL AN bofifed BHEN SOLEARR 187 OPRpVTEBuLP

a wor signal to noise ratio f

pENEin askmgandhonlvahleand @olyciemabptiibodies by standandnredods known in the
sour ce For these ass C .bjnding is
e 19 530 Pl (@ SEE8Y S pREt *5510% S ihiBY hERRSc? e
fodi R M"Trg)(/lmﬁﬁlﬁ (%ﬂsd ande aﬂt R 65 SRRt %s@enemeﬁ&n

unl abel conpeting ligand ere possi bl e, noreé
siisably mampakatqdeiellm or tissgesn Staindard susthads fefedondiectingseigening
nonspeci f i.c The assays may sinply test
s%%&?%avgﬂhglgg o g%f onpound wherein adherence to
the cells bearing the receptor or ion channel is

det ect ed by means of a |abel directly or indirectly
assoc Fapag f poteniéal dapiB den @aemirpo@eqnl@tﬁandmleqkeegedyde

BRSO BBL PR I o AR e

pafiRoaitbdues ldhtg&nucnboades @NAbteipe it e cb)yelgmélat‘eato ma hgand
of the target, using detection systens app

phthedapMs ipe shanmgl. eige 2 fmement ofithe Heand, osgmgl 1 2lectles whien
b B PR fcﬁgm@:ﬁﬁt\ﬁ%tﬂo? Budft §reg;§(g{§5 ab . t?i"fesé?iﬁ@ﬁy bPthERRannel is
a ct on

presence o agoni st 'he e

gotvematli on by the agon|st by the presence of the
candi date 25 conpound is observed. Further, the
assays may sinply conprise the steps of mxing a

candi gpg ﬁlerectﬁgﬂéﬁﬁé‘ st dVide SQIMIuRD o4 2B Mhiktn@spbEVBILy to
pol ypeptide to forma m xture, WO 2005/ 094569

RATHEB2006e0Gde S1d/or peptide.

The term “compound” refers to a chemical compound (naturally occurring or
synthesised), such as a biological macromolecule (e.g., nucleic acid, protein, non-
peptide, or organic molecule), or an extract made from biological materials such as
bacteria, plants, fungi, or animal (particularly mammalian) cells or tissues, or even an

inorganic element or molecule. Preferably the compound is an antibody.

The materials necessary for such screening to be conducted may be packaged

" into a screening kit. Such a screening kit is useful for identifying agonists, antagonists,
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55 neasuring TrpMB ion channel activity in the

m xture, and conparing the TrpM8 ion channel activity
wo@bRoosloetsnd xt ure to a standard. The Tr pMB subunPCT/GBRIAS/001151

protein and antibodies to thegsprotein may al so be

used to configure assays for detecting the effect of

added conpounds on the 5 production of TrpM subunit

MRNA and protein in cells. For exanple, an ELI SA may

' d |
BEoORLEARY SR TRASEL U8, TECERLA0 R BShe ocomponna
wibinb de@emk oabhanot jelpesdictiendl DO ,
met hodgtikngaﬁ_ i?et%‘eé artcflﬁgnd t%fﬁg?ﬁaﬁﬁ%awpgde& The

HISRFg &t cogmisss: whli ackpBpalynsptifie; (Y2 wamanhinant gell expressing a
' -af. ' catll ant aqoni st

A P L PO SRR oA B St DR B RS 2O

aptbddy tora TipdEussyptidadarderrening @i mayropt e cofprise

.§§re q%g% assays are well understood in the art.

! %ﬁﬁ? b¥5%otential TrpMB ion channel antagonistsand

bl ockers include antibodies or, in sone cases,

nucl eoti des and their anal ogues, including purines and

TRANSGENHhANDGAIGS, ol | gonucl eoti des or proteins which

are closely related to the ligand 15 of the TrpM ion

channel, e.g., a fragnent of the ligand, or snal

ol eant agtheb isBlosdirAflgiic kiifalsQapaIa0RS %Hsti?éﬁatﬂ&tl or
h et BEThe e

elicit a response, so that the activity annel
recombypasy EME ionghanhedr @ atttveradd greevadagbomp dexivalvegat normal,

| e of bindj ificall T
oOMRE e BRI Pomaisty lodfe S5 Evaevn b Qumighably. such a
tragdgeni® dnfm4l i€ Haoh-Gamas AEROMICGuCRAS HpR b YSHRES BF & konP Most

synt hesj sed), such as_ a bi ol ogi cal mnecronolecul e
pyedergbly the Bansigenig pignal firaoneiss oraeal pepti de, or organic
nol ecul e), or an extract made from bi ol ogi cal
materials such as bacteria, plants, fungi, or aninal

(par Wediselodeytramsgemid aréimhls G hihichQill driaSow€idn oFtheENRNVeApMS
nol ecul e. Preferably the conpound

i norgani C El nt or ; ( i
P I3 TPLFFER By P MBS OTHBRH R PRl Ruem Y PrforbisLibls organis
isSRbRRARGI Anbg pFand Y 40¢8q ol
' screeni ﬁr%l Kit. §uch ggéa??leeni Inrgﬁﬁ?l?%lgs usgfelﬁbogig}wms’ we
disclesa 4 mplsrywhigh hbs substasniel by tsrentites TrpWN3 2805 F)PAB6 Yith a human
Tl%ﬂé geane(.) glsléhot%[&s%:elnic animals, as well as animals which are wild type for

TrpM8, may be used for screening agonists and/or antagonists of TrpMS.

For example, such assays may involve exposing the ‘wild type or transgenic
animal, or a portion thereof, preferably a cell, tissue or orgam of the transgenic animal,
to a candidate substance, and assaying for a TrpM8 associat ed phenotype such as pain
or stress. Cell-based screens employing cells derived from the relevant animal and
assaying for effects on conductance or intracellular calcium concentration may also be

conducted.

We further disclose transgenic animals comprising Functionally disrupted

TrpMB8 gene, in which any one or more of the functions of TrpM8 as disclosed in this
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56 |igands, receptors, substrates, enzynes, etc. for
TrpMB pol ypepti des or conpounds which decrease or

wendvaneses he producti on of TrpMB ion channel PCT/GB2005/001151

pol ypeptides. The screeningskit conprises: (a) a
TrpMB pol ypeptide; (b) a reconbi nant cell expressing a
TrpMB pol ypeptide; (c) a cell nenbrane expressing a
TrpM S pol ypeptide; or (d) 5 antibody to a TrpMB

| ypepti de. ,.[h ' [ j .
PR e D <GS AR P R iR s
dhedkbaRs) Whiah 6 aoi xpadss falctorA Tapiie8 ied clexpelessi raglt of one or
natural or reconbinant TrpM ion, channel, or a
FsRblosgRietunctinn mpktions, mekiding 3 deletion, ohefupM8ggne.
el evated or reduced | evels conpared to the nornal
expression level. Preferably, such a transgenic
ani maAldosineludainarh pamial lossvoifunceicinuastsie g, gn imcostpdap
or a rodent. Mbst preferably the transgeni ¢ anial iid
Enopsnule WHIChamasator exmplp SRYGficdetions s §snted nartions f the,TrpM8

|oC : t ' [
P Sl g s ARl et T 8608y o
poreibes afthy TrpV8 sequgacd, fonexdbples ftanbotedly ispedam protemsiomains.
preferably a human. In highly preferred enbodi nents,
we di scl ose a nouse which has substantially its entire

Tr pMBS QAN QniytPte 36 ek (b5 & MHMIRRA mthRYBrARBRH asH®lels for
transgenic aninmals, as well as animals which are wild

Tyndds8 tadated TispavBs, padiculsely peincbristresssrelateelisegsesg dniagingal

AP SRy SRS LG o e Py 187 B o BRG S aentiny
AlYstiRtes vHiciRelntd @ phB®t ARl thabisab 84 3kb theteaS@(ih the case of
ti ssue or organ of the transgenic ani mal,

Tandf)the b rrrs acdugtien efssiregs Isyelinhenetyme pl}xsgrvaed- Other
i at i d )
@”ﬁﬁ%_%’g%ssgl h Bp ?J&%t}'&lelnsé?rg%cg%lcg § ll%gug{onsﬁl rngﬁ F%%ali %aécmm

screens enp erive

fe@ bl véuytal b endudteclsiidusirpstiaiett df dlentfiéd®elbsvliteie in this document.
conductance or intracellular calciumconcentration may
al so be conducted. 25 W further disclose transgenic

o TSI e Wb 3Rt Al TR G i
aindar amsapdnists dfflirpMBCF @QG5MP B4 516 9g ST /AGBRO B AGH1 <t Tiay be
administered to a wild type and a TrpM8 deficient animal (knockout). A selective
agonist or antagonist of TrpM8 will be seen to have an effect on the wild type animal
but not in the TrpMS8 deficient animal. In detail, a specific assay is designed to
evaluate a potential drug (a candidate ligand or compound) to determine if it produces
a physiological response in the absence of TrpMS ion channel. This may be
accomplished by administering the drug to a transgenic animal as discussed above, and
then assaying the animal for a particular response. Analogous cell-based methods
employing cells derived from the relevant animal and assaying for effects on
conductance or intracellular calcium concentration may also be conducted. Such

animals may also be used to test for efficacy of drugs identified by the screens

described in this document.
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57 docunent is partially or totally abolished.
I ncl uded are transgenic animals ("TrpMB knockout"s)

woiosho4de not express functional TrpM ion chaPtiBGBa®sa01151

result of one or nore |osscef function nutations,
including a deletion, of the TrpMB gene. Also included
are partial |oss-of-function nutants, e.g., an
inconplete 5 knockout, which nmay for exanple have

del e [ el.ected .portions the Tr
SuchiL Rt SR RELe G AR R P Ul e | Bffe) 195 unction
p%no%e s &fplokyed RY %}%emﬁ%) ITh buhSanGdmBdaemditpiB ssxeqmmaxz mvolve
for "exanple, functiona nportant protein domajns.

agaphg aﬁmnarteetl or mmmiaﬁetrewran@}s@r I§VeBigRde therivid) ﬁ}@ﬁtpéeﬂé’ltb@e

as._nodel T
YRS hls B BByl BB PEE G EATER anf ovine for
eHEUOEN cRlubiag@d @ntigealbt ¢aidiumadac@itration aiayaisor@ycotdncted .
exposed to a candj date substance to identify

Axiapdidais cemparnd whish Baiosad talke samablsof sech Qe Tpaarded asa
I ( t

RS ab Gt SOl Sk RS e usti B abipfefo estore o
1@@@&’ sepelitividl hestimylg fansbepk i for wlm&dsmstresmleiveﬂs in an
.conductance or reduction in intracellular calcium
indgidyad: ey al so be detected using the methods

identified el sewhere in this docunent. 15 Partial and

conpl ete knockouts may al so be used to identify

sel ebt prefermgd anibetisnenss) tedranagenagTrpsd anlUfaISTpmvsulalﬂ-‘joifrpMS

onl and/.o
ERREP S iunDa 51 oD b Ay 3*9%?%1%%6%%@? PRt 18 e Examples,
pﬁ:‘?érﬁﬁly a6 KHAGIOubY theRessEdeB Ot tHEcin? TRIN, $he PipMAABOR] St
TrpVMB W || be seen to have an effect on the wild
palylpvdadm iTreV18 kipockomtst pieferate difplalvBny en¢ of Bgte %ﬁih@rﬁllllowlrrg

A5t Er paf st el A B PR ARG A B R aIG MR ©

sé'iﬁitﬁlﬁtg"tdﬂ Baihf(higoalpesid)) ‘I‘cﬁ»ﬁerecﬁstﬁﬂ@b@?deeie@gdddﬂbod daganse in
t he absence of TrpM ion channel. This may be
certieotipPne leelsby admi ni stering the drug to a transgenic
ani mal as di scussed above, and then assaying the
animal for a particular response. Anal ogous cell -based
met hodsi gh@lmb&yﬂedh gmb&dhh&nﬁﬁﬂﬂe%ds gehm:rff Iiph/B aréinelsapurticularly~

ani mal and assa or effects on uct anc
(U R R A A IR s‘tlwaﬁ A g reterdbly a

léﬁgt?g%c hed, ?@3)050% aftiole08,, oY, dk ?90%@11@?6@ dr {Rvdr esitthd @arse may

Icacy o fugs | entl?l ed '‘by the sCreens describ
beroftthé siedarethpagmeter as compared to the corresponding wild-type mlce

Thus, for example, TrpM8 knockouts have an increased pain threshold in response t«©
the Tail Flick test set out in the examples, of 1 second, 2 seconds, 5 seconds, 10
seconds, 30 seconds or more, or 5%, 10%, 20%, 50% or more when compared to wi 1d
type mice. When measured in an Open Field analysis as set out in the Examples,
TrpM8 deficient mice preferably have an increased permance time for central zone ©f
3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 20 seconds or more, or an increased distance
moved in central zone of 15, 20, 25, 30, 50 cm or more, when compared to wild type

mice.
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WO 2005/ 094569 PCT/ GB2005/ 001151 58 I n anot her
enbodi nent, a transgenic ani mal having a parti al

wo owsHefsed uncti on  phenotype is enployed for sSPCEEBR1§001151

I'n such an enbodi nent, the s@green may involve
assaying for partial or conplete restoration or
reversion to the wild type phenotype. Cell-based
screens enploying cells derived fromthe rel evant
ani f

t
Il 3OO BEE T S B

teasgtui Slimals nAybendefidy em@nms@ inal scwbercdmm@wﬂdmmﬂ ahimdbe to
ca abl e of such can be re ded as a_ Tr oni st or

dgiog] oINS wHICh GatFe BB arEs otls (o D8erof &ncg%ﬁ{)%@l\ﬂ% In other
f
W 9081 AGLFRES ST 4 ok M  chanse in s
réleeking TephB phéribtype qﬂusﬁfved rsech asri‘qtpdallgema geduchien in sen51t1v1ty to

transgenic, Trp articul arl
DR DG I e Feetig s rye 1070 Bisy i igntify
g S i T
redviction &, copdnttamagl oar¢dpctiompivBniastkloutacivpr kefes alalyplso be
di spl,ay. a on r..nore .of the f.oll.ow ng: . decreased
gl S e RO B e Bt S e o T fupe
mce, lower 15 sensitivity to pain (hypoal gesia),

| oner ed stress, decreased blood plasma corticosterone
| evelfs comppumdgdﬁnylﬁpd by emqheedscm@auwérﬂ@ed fhan antagonist of

sgeni c Tr artlcu
T D e PO T S Rl Pttty 45 it g et et
02Q%MrpMBragsdeizediadisdaby, at | east 30% 40% 50% 60% 70%
80% 90% or 100% hi gher or | ower (as the case naay 20
be) of the neasured paraneter as conpared to the

Cor [ %&%Eﬁo%c%e‘éé HabEhG ﬂﬁn}?ﬁwol\fzg%%rvgt? ; esgﬁ{; ffable.

noc ave an 1 ncrease ain t
pamammsmch as atbhl&vTc&irdtl PHyiskodied or mehmica] msliolnee Preferred
exanpl es ds, 5 seconds,

f 2 seco
Y%S@%fi?aénd‘i?% r&%le &ES}?&;\S%S angmanFOmpIIRe OBe &) ﬂ@@/@f&he
RS WEn8an gémp @fs@z%e tr&lé’ﬁéncledalte}éﬁﬂﬁﬂ%ﬁﬁtorwgsﬁ oNReSeRE

in an“QOpen Field analysis as set out in Exanpl es,
tlﬁﬁom‘rspa@ptﬁbfhtz i aeqhangn meblcpndqfressam yedvasarlairalingreedigngt in

nce. ti tral .zone of . 4,. 5. 6, 7, 8
o§hegeyhasion: ahongein 55y et 3 heles indiong Hemivea el jp bocty
tdrsdr@a s thsd]is beR&Rn; gonadotropin secretion; nasal and bronchial secretiom;

vasoconstriction; loss of memory; anxiety; changed anxiety state; hyporeflexia or

hyperreflexia; pain or stress responses.

Biochemical parameters may also be employed, such as a change in
conductance or intracellular calcium concentration. Preferably, the conductance is
measured using the “Functional Assay for TrpM8 (Conductance)” and the intracellualar
calcium concentration is measured using the “Functional Assay for TrpM8 (Calciurmn

Concentration”. This is particularly useful in cell-based screens.
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noved in central zone of 15, 20, 25, 30, 50 cmor
nore, when conpared to wild type mce. W 2005/ 094569

wWEONSABEeD5/ 001151 59 It will be evident thatPCh&B2005/001151

phenot ypes now di scl osed for ErpNB defi ci ent

transgenic animals may be usefully enployed in a

screen using wild type animals, to detect conpounds

whi ch cause sirrilar effects to | oss-of-function of

TrpMB., I n_.ot R

expos SYPIELTE ce H'ﬁfrés &%rﬁf’éld'ﬁ%a%%r? aceﬁrﬁgﬁge | gav\gld fype

Biebﬁﬁ@lrlBssTéﬂ)M%ctﬁ)&%@E ¥RSosePfet TRNIS Stimist ﬁSmcreased by at least

al gesi a, reductlon in sensitivity to
ﬂ@%u preifeyablyat asteddso, ineare peeferpldy gt leasint 3070, more preferably at least

%8 ﬁ@%?%h%%qr%ﬁy aglgﬁt%gde %ﬁ‘r@fﬂ%ﬁetrgbqg%% f;e st 6% Ho?% glre?erﬁ’gly at

RSy RBSre PHEbradsy atl@EUSI% Aot reforaBlycit 26se90%%. In preferred
reduction in intracellul ar calcium|evels may_al so be

cwbediments, iy mepsuied pisa b FeRetTabasay SenheMs i n
g(g dug%%g ggs&rex%g% ﬁa&%@%’ Hpt(ﬂlsl cﬁy@@ﬁlbﬁﬂ ed by such a

Peen co _ as an antagoni st of TrpM, e.gq,
as an analgeS|c or a stress reliever, partlcularly for

the treatnent or relief f VB t
d| S eaé‘épref‘fféedseélﬂ@%é‘ﬁ%égﬁngé@]-l&g’é @%ﬁ%;%@@%w’é’n of a cell (for

%ﬁél @Ltvlll?crty% ﬁggyﬂlﬁﬂbg@M—ﬁnctﬁﬁﬁr&mﬁE@’%e@fé%@ifl@agomst is

I oura ogi cal bi ochem cal response
Iﬁtcﬁzéased Bylat [bast 6% presesbly ntlead 20ph ymr@bm@‘re‘@lbf at least +30%,
respon es. a

d
iATe BW ?{@ y?ﬂt, ]éﬁr%%%og/o ggc%p i)gego elp/é'lg egftaSreQCP mcgrepéqf%r&bly at least

60, ﬁmi‘@gl%? aEl‘?%Pl%ﬁ§%%,%&r@Eﬁ:@eraﬁly EPLeast 80%, more preferably at
susCeptabi[ity’ a change in bl ood pressure;

et/ 2086 naprefered embodimehtsniis i meagied nindisaFiagtional Assay for

ghﬁglglg gIr}txﬁcgguggf (\f\ﬁgﬁﬂne@(g}acegth %mgﬁ o qu?lﬁkg)@:eés%g‘{lﬁ%e 1¥1 thi€ document.

gonadotropi n secretion; nasal and bronchlal secretlon
20 vasoconstriction; Ioss of menory; anxiety; changed

anxi etly praferres ergsiments.dke QPfBWStqii%%felieV@F pEavild typg 67 TgpPM8
St ! eii;qé%c?(%s % Nl @%o %1'18 Tﬁ'ﬁMS pag&‘rﬁgﬁts GlcrediBY P? LSiRadp §0%,

ctance
Ipﬁéfbﬁbgi dt Wdamr 2@%1 mbnmrefembmt il s mﬁ%ﬁnafeq:reﬂatably atheast 40%,

conductance is neasured usjn tiona
fpre PrsIRmb @S }@aﬁo({ﬁéggre prsigra gWélt ?qﬁv(str @%| rpgfe&reférsa%?}yat least
70%, more preferably at least 80%, more preferably at least 90%.

In preferred embodiments, antagonists of TrpM8 are such that wild type or
partial loss-of-function animals exposed to such antagonists exhibit at least partial
identity of phenotype, to at least a partial degree, as TrpM8 partial or complete loss-of-
function mutants. That is to say, preferred antagonists are those which cause
hypoalgesia, or reduction of stress, or reduction in serum corticosterone levels, or
reduction in conductance, or reduction in intracellular calcium levels, or any
combination of the above. Preferably, the relevant phenotype is expressed to the same

degree as a TrpM8 knock-out animal.
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25 cal cium concentration is neasured using the
"Functional Assay for TrpM8 (Cal cium Concentration".

wahbios/opsseparti cul arly useful in cell-based screereB2008001151

2005/ 094569 PCT/ GB2005/ 00115147160 In preferred

enbodi nents, the conductance of a cell (for exanple a
wldtype or partial |oss-of-function cell) exposed
to a TrpMB agonist is increased by at |least 10%

p refer : i -of-
s L
aﬁllnd:tmdlSﬁ%pseralUD @ TrpefSemadgoyistis Wié]diS{rS(B@%refmbéy within +70%,

%g/geer{@@@@b? itBins 04RO Bl e o i 585 L wprepreleiably wittin
sy rlf:l@r'étp'i“efel;\glfwl RinMB@84 e PRI R thif #‘ﬁ@%! RBR preferably

nductance) descrti bed el sewhere in
t\hltmndd(‘)%rmﬂre pfaferpblsrfvatlnﬁ dS%nbhidie vemtustantef a TrpMS8 deficient

in cel al.ci um cancentration of, a.cell. r
B el R et SRS et Qg e R Bt Rlpay for
NEE dn@uélaﬁdd?’h@esaﬁm Stevterel@ thiveb&aséf, by at | east
10% preferably at |east 20% nore preferably at | east

+30% m)re preferably at ‘| east 40% nore preferably

5 nor e .orefer abl
o of oritipesionpd PRGBGSR SotacR S Al pteriFRlifn afawila
&€oT @l\@g pltiyl] bs-of-RdsiorP&ibexhseln€h aipdd antagonist is w1th1n
odi ments, this is neasured using the "Functional

Ag@g(y mreferabiy WNBINH 790, aeer ﬂ)mfglab]@gmglm@] 0%, more preferably within

%?)f/e rlh&%ﬁalrél@)aglﬂﬁngﬁlg'—k%@ ?ﬁosf?ﬁ%%g%ﬂ% Qidh 'ill%é*}%,cﬁlpl;e{}trffgrably

W preferre i ment's i cost erone
antlan\fMZK)%, ydee praferdblyMathip &ll 0%amokeyarefeeably afrthmaJrS%, of the
dtoa TrpMB a onlst i ncreased by._at
i) ?B%P@F%‘Bl gongentfationiof S0 Mgl CiSRieRS mrﬁl

| é?ﬁ?cldui‘igxﬁs/"thﬁq ReRhEL i AR te al?ullc?i%ﬁ:ll ngia? for 'T%I@IS (Intracellular

preferab east 50% Thore preferabl | east
rfdaleiupr @«brmeatvatwré’f d¢serbed elFdoherenmrthis plpeliracrabl y at

| east 80% nore preferably at |east 90% 20 In
preferred enbodi nents, antagonists of TrpMB are such

that Wl flefeltBE ePbodiRfthts, He cbﬁﬁ;%st&fohg llﬂ%ls' o7 vl ﬁ?lz r partial
exposed 'to such ant agoni sts exhibit at |east par

i pM§8 kl}ocwutpmsmite}p@sedtt@ adirpM8 astageniplp within ﬁ%a@eferably

Tr artial d 0SS- of
AP P o R B PR el M B g6, more
tgrefeeabMivitRinCeA086, mdsmgﬁa@feglesy WithigF-30%( tnblré pefedfibly within +20%,
stress, or _reduction in serumcorticosterone |evels,
dpore preferably within +10%, more preferably within +5%, of the corticosterone

levels of a TrpMS8 deficient transgenic animal.

Tissues derived from the TrpM8 knockout animals may be used in binding
assays to determine whether the potential drug (a candidate ligand or compound) binds
to the TrpMS8. Such assays can be conducted by obtaining a first ion channel
preparation from the transgenic animal engineered to be deficient in TrpMS ion
channel production and a second ion channel preparation from a source known to bind
any identified TrpMS8 ligands or compounds. In general, the first and second ion

channel preparations will be similar in all respects except for the source from which



10

15

20

25

25 reduction in conductance, or reduction in
intracel lular calciumlevels, or any conbination of

wo b@sabsee. Preferably, the rel evant phenotypePCEGB2005/001151

expressed to the sane degreegas a TrpMB knock- out

ani mal . WD 2005/ 094569 PCT/ GB2005/ 001151 61 In

preferred enbodi nents, the conductance of a wild type

or partial |oss-of- function cell exposed to a TrpMB
AREPEIRYLEnd® F¥E EXinth18,808kairPliBhe iRl iraMsbiie amm?/qsuch as

nore preferabl mnthln +60% nore preferably withi
+dRogbadmbevea mlawb 15 used ki an assQopmparekle hrain essmlf;bm a normal

30% thin +20%
vl T hatiR bR s ThEhiinialg b FaPad B8 halli Rrepemag- Bach of
ahe idiecHapndl pedRRG RN s idcdbapddBrited lishRIEnowdetbbind 8 TrpMS ion

preferred enbodi nents, this is _ measured using the

"qhapeals. bet alpesand mdhe preseive of thssandidats digand erceosioyad
ShSRINSE Sid D:tabl 5o HORMTR N pbll L AT 61 L0 LOPALLIRAN Stferent

ace are ¢afcium concent

ummaﬂmmUEh@NB partial |oss-of-function cell exposed to

a TrpMB antagonist is within 10 +80% preferably

within +70% nore preferably within +60% nore

pref er r 4

or e prbr S Wit ER] Sl BLE A MR BHHE s

‘o ¥hounad [ﬁie}m‘rﬁﬁﬁ&‘chibh‘ Pothi thé first arkdD€écombion ofhamfee pephmations.

wi.t hin +5% the inptracell ul a um )

c%ﬁ%eﬁérerqdofrprarraasgﬁrlm@na@ﬁ may tuSE‘LP’I assqy diypeHeer thgtissues

}fﬁ%@és%ed E&'sélaiéngfﬁ%ﬁése& rh'érhﬁlgné D@ teif R dHORE hemselves
Assay for TrpMB (Intracellular 15 Calcium
@sﬂ&emmﬁa&mamy&pdé@mmi@mﬁg@hsemhelethmnmhwsThohgmehnaybe

I ferred enbodi nen rticosterone |levels. of
e P PR e R ABBIEE0. e g vithout
tifmifatibhPMai ot A %ﬁtﬁhatios flabiickdent o18@¥%niRESAREEHR Iabeling (as well
within +70% nore preferably within +60% nore

s ether dabrelling; tpcrhmques@%iembed indreherrdgilabavehi n +40%
nore preferably within +30% nore preferably within
+20% 20 nore preferably within + 10% nore preferably

Wi t hi IFutmere, dMiegdiiits bCDHME PARhanRY Blag befidentified v
deficient transgenic animal. Tissues derived fromthe

Adpipisierns kefidats compaundsy etpdo Haldypsmammalsiergressag fijpstional
’ﬂaﬂﬁt %&%ﬂ&aﬂlﬂ%ﬁ?ﬁe@\b@cﬂ QLiEE bR ofthH Inéid il BhHaki&istics

and or conpoun
associated with reduced or abolished expression of TrpM8 function.

Detailed methods for generating non-human transgenic animal are described in
further detail below. Transgenic gene constructs can be introduced into the germ line
of an animal to make a transgenic mammal. For example, one or several copies of the
construct may be incorporated into the genome of a mammalian embryo by standard

transgenic techniques.

In an exemplary embodiment, the transgenic non-human animals are produced
by introducing transgenes into the germline of the non-human animal. Embryonal

target cells at various developmental stages can be used to introduce transgenes.
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to the TrpMB. Such assays can be conducted by
obtaining a first ion channel 25 preparation fromthe

wo c@ssgsne ¢ ani mal engi neered to be deficient POT/GBpNB/001151

ion channel production and aggecond i on channe
preparation froma source known to bind any
identified TrpMB |igands or conpounds. In general, the

first and second ion channel preparations wll be
Difffletedt niefhodlks lard @RAAEHEA elsfibe bhgew tf)f @8embryonal
whi ch WD 2005/ 094569 PCT/ (B2005/ 001151 6 are

dangati Gedld The-specificakingi(®), ofiany pniah arg @b@@dffﬁbmr@ral good health,

B SR R RS RS i AR e PRI T ucive

ﬁhne”s&|1naﬁmtioﬁ thepraplodfperiBb sighifitagdfaaer.t he source of
the second ion channel preparation. Each of the ion

channel preparations is incubated with a |ligand known

to bi '

or esentb e RYP e hols GRS or LR bR RLcHishll by

Freahekadiy in theertcsatkl as] fo1eexahgpdd) thiotoirgesroalieidetrdpotation, or
ned at several different concentrations. The

i&?gﬁw JORsREHPIs: thai iBMSyiransgeng saAe Mtpsueed igto a mammal by

i |
P HERHBEon Dt th Eork et infeAp B ploPo AR Rl AR nAifpa Al b 10
Thsswas od ardry eopits offthe cammglemod)eanﬁahnﬂ $n ﬂmweheoﬂ&e de\'reﬂbping

SRR e Sed it S DS Saptiete pousCinR Gt Grilized cgg

HRedERahYEbe indaBaed th \t’ltl@ f@ﬁﬁﬁyﬁ aﬁxoﬁﬁ@fo? 'hhﬁ:d of feﬁ’ﬁﬁlgﬁ@& fnto the
animal i's the nouse. |gan§ abel usi ng

amogﬂ%h@stwr’q@ﬂt ilby Wérqmnphbamondo mgttagz axasz alS'ﬁthescommt@ji One
at| r.adi.oact iy

ePbtD3neltbd B inainel e eBRinsiR PBER RSy 48T T pBncing on

#se plebies, ahaliedd defiple@ahahaneshasirfbpaetosed in further

detai|l above). Furthernore, antagonists of TrpM ion

channel may be identified by adm nistering candidate

conpo , Si
comp oAl BrodthG ot s AifRkSa BXRERRRLARe tsted for the
exdseuictofalny carfstrivbteb yBaritdry plot andiggiaof e iségrh@s of tissue. If one or

associ at ed th reduced oy abolished expression of
WO&WHI%%E% RrogsgorRelang %Pnﬁquﬁéaga%?ta@aﬁ@ﬁew%}mo the

g&ﬁbrﬁ‘éjgpﬁch ARSARN EmBYbE® is ?b?sﬂqg $CEddn gexr%afeﬂéﬁtt Pfkgenic

etail below Transgenic 'gene constructs can
imanmoaUmesl camyiog theetrapsgenitdllyeadded construct.

The litters of transgenically altered mammals can be assayed after birth for the
incorporation of the construct into the genome of the offspring. Preferably, this assay
is accomplished by hybridizing a probe corresponding to the DNA sequence coding
for the desired recombinant protein product or a segment thereof onto chromosomal
material from the progeny. Those mammalian progeny found to contain at least one

copy of the construct in their genome are grown to maturity.

For the purposes of this document, a zygote is essentially the formation of a

diploid cell which is capable of developing into a complete organism. Generally, the
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of an animal to nake a transgenic manmal . For exanpl e,
one or several copies of the construct nay be

wo psiopseat ed i nto the genone of a manmmal i an ePOT/GB2M¥/001151

standard transgenic techniqués. 25 In an exenplary
enbodi nent, the transgeni c non-human aninmals are
produced by introducing transgenes into the gerniine
of the non-human ani mal. Enbryonal target cells at
Y dotOUs11 %@‘é@ﬂ\l}\%ﬁﬂ&ﬂfa&n 2QBGIEANa BEclBsLHrhed, iethéadusEly or
transgenes. 2005/ 094569 PCT/ GB2005/ 001151 63
eitificialbn by i fusigs oditwo hepldidyaistan diorya spmetseor semgles.dihus, the

n the e . _Th . .
gn\égﬁfe]&ﬁlg? I}nﬁ%{ bs orles Wi Eﬁ/ %@%atqrélgr&%s%# Jre.a., Plgers which result in a

gRBRIAlgogoagabie %Ehﬁderg@ﬁ@ di fearbritiadiod iagd d&velqﬁﬁgi into a functioning
pronucl ear VISIbI|It in the enbryo, and

PE3RisEY CTanerallys g wpé@rél zyppiedbmiefere,; Iftqneamaﬁp@t aygetejigobfained,
Iﬁinetﬁgﬁé h&ﬁﬂ& cff%‘ﬁ}oqﬁosoa"els Ahaag Hﬁ{ vl g 39f6n&rE hn' A0 %&i&ﬂ%spect to the

e enbryo can be acconpli any nean
kngvad numbdnef afetorgmnkmefrbm f;vhrcheaimapgzenetabngmateﬂect i on,
el ectroporation, or |ipofection. For exanple, the
TrpMB transgene can be introduced into a mammal by

m cr 0![1%&?1?1121283 %1#%93@ R%‘Ik?% S«%&Ysgde'rﬁio%st sRAPAHKS hﬁtﬁge@em the

the ferti e one or
ampulﬁs(erg‘ \toham:)cnfwogmous gerptic rnna:tmal gchicncante adlded ® thé

trod
e ot BV Bt B Beneti et Al WAV TP acrags e pRgle
ﬁﬁléledﬁan ﬁtﬁgéri&ﬁé' Bak@thl isveMolVE® thaY th¥ @mbuRto X8 géHoﬁs Bénetic
tinme, réimplanted into the surrogate host,

ptenial whmh aandeiaddebistlinited by thaamount whigh veillbe ab@rbed without

ondugct ed t hod i to ncubate th
B8 PELSF T e fE T sETY. 08 7 Raliof GERERF a™Sis matgia
fRetddewill ﬂétcéxt:é&lh‘tfoﬁt phRblitetN FRE bRydcdl REfesH bF QURf® must not
host. 15 The g of the transgenically mani pul ate

Bert gisst eln p@émﬁ trpy the ﬁéblhbfr@fstéﬁ E¥2e- Eﬁélologlcal Gt of
'?1%{1{%9 %1?&) ¥a1$§gtoPWA Qéc@tengég hi¥ a%@épeh@ﬁg%g&mtpaﬂ{ allar
opl es

ssue nor e us clone
gygosd ant funceoms ofihs b)ajgeyoﬁsrgeagmmmatéruahmm wtlbbe @edibnapparent to

g JTFL i e Rt R O e AR e fB6 e R Egnetic
hageribl foﬁl%l%bﬂﬁh%i yasie ﬁﬁsﬁ%ﬁ déﬁfallg%gpég‘@ of 1'n¥tfaﬁﬁ§ afd

transgeni cal | tered manmal s Can assayed
mamtehnh@the tléferenuatlon and development of the zygote into a functlonal

organism.

The number of copies of the transgene constructs which are added to the zygote
is dependent upon the total amount of exogenous genetic material added and will be
the amount which enables the genetic transformation to occur. Theoretically only one
copy is required; however, generally, numerous copies are utilized, for example,
1,000-20,000 copies of the transgene construct, in order to insure that one copy is
functional. There will often be an advantage to having more than one functioning copy
of each of the inserted exogenous DNA sequences to enhance the phenotypic

expression of the exogenous DNA sequences.



10

15

20

25

i ncorporation of the construct into the genone of the
of fspring. Preferably, this assay 1is acconplished by

whgimsiogisgd ng a probe correspondi ng to the DNA BELGBR@S/001151

coding for the desired recorgy nant protein product or

a segnent thereof onto chronosomal material fromthe
progeny. Those manmmal i an progeny found to contain at

| east one 25 copy of the construct in their genone

are gn - : ;
Gocurpay echalELHIH Hiorthor I UIPRITR: Blogeliol sopetio matera
ditp hodlelc gendtic wititaiali can bamtitized of lodgusitaphotglestmyaiva to the cell,
conpl ete .organi sm Cener aliy, t he WO 2005/ 094569
pegteasmygasor piher gasting sillanpy genglc SEpRhimes e proggpous
e s e S P
migaincdomMipasinieetion dficels apfl ecllgansrustiecisdinowngnd freused in
qg;s whi ch are naturally conpatible, i.e., ones which
et ina viable zygot e capabl e of undergoi ng
differentiation and developing into a functioning 5
organism GCenerally, a euploid zygote is preferred. If

an anBapipadatiopge aecomsplidhed usiag standard anethedsn Uswadly, ffe surrogate

hromosones shoul d not vary hy np than_ o it
ot SRR TR g A Ber Pi BBy R ek humber of
WhibEfbs Bhplaked GR58 paredleH Hest will varp bedgedies) but wilbisubll@be
bi ol’ogi cal consi derati ons, physical ones al so govern
epraparate imthe pamger of effsrne Bre sprdereriually errduces.
mat eri al which can be added to the 10 nucl eus of the
zygote or to the genetic material which forns a part

of t he@ranygdieoffiprialgeafihe hfrroratedenemiag bawtresnal for the presence
renmoved, then the anmount of expgenous qﬁ etic, .
rad/er pgresqinn of the dransaensdycdy; utpblgimetho @C{%@ln&ﬁ%af’i@

| Ghrddd by RSP ' P&lapeki WYiRE G@Irbdk that i
g@%ﬁ'g%%%gph%%nera%@?ﬁwﬁﬁgn@gﬁﬁﬁe g?&%iode%ogt é%ngffc
pamplemahtary tos tdastch poitionndthesxasgeheabéasterd blot analysis using an

icoliters. Th hysi ff f additi t t
By o8t Bl P DAY RRRRSRT Y ORGP OIS £
QfterhisyeZor 3¢S onal e b Fe%cfedhinki 7 the PresehdteoMHebefisgas

variety of DNA sequences w |l vary dependi ng upon the
peoduicc Typicallyz J30A &s arapared foan taiktissre pbanalyyge oy puthen

t.i i.al d will.b [ . .
SRMFPAG TR SRl Bl byt 590 RRREEPOA Lo cxpres

HICrAtdbdhe at The HEXREERIYS ageRstkd Cor thepRséride, andfexpiession of the
resulting zygote nust be biologically capabl e o{
itiansgcas PHee eitthern analysis or PCR, although any tissues or cell types may be

used for this analysis.

Alternative or additional methods for evaluating the presence of the transgene
include, without limitation, suitable biochemical assays such as enzyme and/or
immunological assays, histological stains for particular marker or enzyme activities,
flow cytometric analysis, and the like. Analysis of the blood may also be useful to
detect the presence of the transgene product in the blood, as well as to evaluate the
effect of the transgene on the levels of various types of blood cells and other blood

constituents.
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20 mai ntaining the differentiation and devel opnent of
the zygote into a functional organism The nunber of

weopsoe31564 t he transgene constructs which are BOOE®2606/001151

the zygote is dependent upongghe total anount of
exogenous genetic material added and will be the
anount whi ch enables the genetic transformation to
occur. Theoretically only one 25 copy is required;

howev : [ I i ;
Hre geﬁh??)? i thahs %é?ﬁ@ﬁﬁ%s ﬁx@? bt§ ﬁgﬁgrfeéinlﬂ gﬁé%téﬁgj’nhe tQhsgenic

exanpl e, 000- 20,000 copies of the _
coimsalvith 3 suitablerpdener or by smvidrot fadilizetien obgggsiaad/or sperm obtained
functiqnal . There w.l| often be.an advantage to_.havi
PRt dsmE ek PR Eaey o] PRI o epsrronaea, He
IARBETRE) PAYEARBS A SRONRDSESkIR KON UNER: it Rransgenic, it may
phenptgplc expressi on of the exogenous DNA sequences.

\sontap0Be suase% difftraabireosyene,ladoth. @gtenmafiviels ke pputmer may be a

S 3 oA, RS S B RSB PN

Uinplan®Edntd @ suBiBgatdSodtloriifcub@icddR $itfd)of by, URingh@h&ahbthod, the
nucl ear menbrane or other existing cellular or genetic

Proggay meyde evplaated dpydhe psesepearndithe tranpgeng wging sethods described

%%?%?Fg@h%&h@xﬂ#g&ghgﬁgd%nto the nucl eic genetic

croirnjection. Mcroinjection of cells
and cellular structures is known and is used in the
art. i mpl antation i s acconplished using standard .
met ho?g‘? W@@%ﬁ&ﬂ%ﬂlmﬂ%mﬂ%‘w eoydgage Wktg dhemetheds desgribed

%E%b \iéiPQn 18 $Q% /08 _g%ﬁ\?ﬁd' 8D AR DGt R IL Ghe e%%gltlous genetic

of e yos inplanted into a particdlar
wadtdrial aily, ibgerspe embsdinberts, \bielal DNAwsaligncbevhich results in the

conpar. abl 0 e nunber, of off, spring the species .
FERAT o TalE By Rl Baie. inSRab by BreRRiGe SSuence will be
SHEIeA & £rhRSHpHEHAl BshteslIpenad, {9 a gﬂﬁn(ﬁ&? %ﬁﬁ@rﬁ%referably allows
and/ or expression of the transgene by any suitable

e SXOEEssiSe pethsitragsgese oredist inae speaifld tspedf 8}l Sout her n
bl ot or Northern blot analysis, using a probe that is
conplenmentary to at | east a portion of the transgene.

Vst eRetrblied] imetionSdas allsd Hgustl td htvdhtdeehsgefRingS i nd8uman
protei n encoded by the transgene may be enpl oyed as an

animal.nlhe;dexcleping ganthpsraa copliyp 6en bopulbrpd nyitig to ghe hlassocyst
Blafe %lﬁ‘ﬁxg%is tti%, eGSR Eres can be targets for retroviral infection (Jaenich,

R. (1976) PNAS 73:1260-1264). Efficient infection of the blastomeres is obtained by
enzymatic treatment to remove the zona pellucida (Manipulating the Mouse Embryo,
Hogan eds. (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 1986). The
viral vector system used to introduce the transgene is typically a replication-defective
retrovirus carrying the transgene (Jahner et al. (1985) PNAS 82:6927-6931; Van der
Putten et al. (1985) PNAS 82:614.8-6152). Transfection is easily and efficiently
obtained by culturing the blastomeres on a monolayer of virus-producing cells (Van
der Putten, supra; Stewart et al. (1987) EMBO J. 6:383-388). Alternatively, infection
can be performed at a later stage. Virus or virus-producing cells can be injected into
the blastocoele (Jahner et al. (1982) Nature 298:623-628). Most of the founders will be

mosaic for the transgene since incorporation occurs only in a subset of the cells which
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product. Typically, DNA is prepared fromtail tissue
and anal yzed by Southern analysis or PCR for the

wocassgsne. Alternatively, the tissues or cel | BCT/GB2005/001151

believed to express the tranggene at the highest

| evel s are tested for the presence and expression of

the 20 transgene using Southern analysis or PCR

al t hough any tissues or cell types nmay be used for
tféﬁrﬁed@lﬁbaﬂrédfs%&nc AbA-BEMAE htiaPR FupBleh thORahdmhPesthiavarious
eval uatin resence of the transgene I ncl ude,
witravoat lnsqrmnsa:tftbmtrarwmeab Hiffanend psitionalin thegepems wdtich

al.o hi st ol

B AE VT Befte dn EDIRRHRE S B 8RBT Ak PORyHREle lduce
trameRastinmahd b&mamad HSingautamte &ﬁ@virhkﬁhfeoﬁﬁﬁ loy &iesmidfgestation
the bl ood may al so be useful to detect the presence
émbIWe(Jifmﬁh@igﬂér(é%?r)éHméi in the blood, as well as to
eval uate the effect of the transgene on the | evels of
various types of blood cells and other bl ood
const Atthedtype ofkrgeiQell G RMIgdCTitBEREHoh GO thk%nbrénal stem cell

Progeny of the transgenic animls l))/ be obtai ned by

(R B celiveare phigEgd dioan prgrimpiantaiion erabiys ewlpired puying @nnd fused
G5 Dbk LR 4 6L 96,1 60 0020 G RLRY AR TDne) Nt
20Q: h55}21‘iﬁarﬁdseher etsal t(09% PDEAS 8319045 -9069; amthh@tsormyab(1986)

Nt bt 5140 Reashei g g Be it oghod B s il by

DN &GRSR ti0R or BY tdlrovitub Ble0RtdMBYd ubiif. BRER REhsHRYedIES cells
a parental line. Wiere in vitro fertilization is

caetlieree fe bfeepmbhnezlerdt}ebibstwstsdgorma nqmlplmm gumiah{lheES cells
R e B A GaRG oty e Boa fing Bh e gP i chimeric

RBRE FeLrdicw §& Ta&ASHIRNE 988) Sierivet hpdsiaderrmi bed
above, or other appropriate methods. 10 The transgenic

ani mal s produced in accordance wth the nethods
d I
oS T WACHso, 16 e ohdnul I8 LHAG X QIBARNSWAERTL Gnsgenic animal i

cledr otérided Wy hbyving An @Réred Tp B igoh, pﬁ@feﬁabl}b@s @esa%‘ed above, as
sequence which results in the production of a Trph\B,

oRels FmiTeMS ipp chawel fupgfiony SfeHpBg toEiRaene He! toas or
X\ﬂhtﬂl lopseof fﬁhétﬂ)?lr}ﬁlgtafrlghﬁﬁntéﬂ;o@ﬁ@ oﬁﬁh%ﬁgr%@?éﬂ Pavmg a

nucleotlde sequence with targeted or random mutations, introduction of an exogenous
gene from another species, or a combination thereof. The transgenic animals may be
either homozygous or heterozygous for the alteration. The animals and cells derived
therefrom are useful for screening biologically active agents that may modulate TrpM8
ion channel function. The screening methods are of particular use for determining the
specificity and action of potential therapies for pain and cancer, particularly prostate
cancer. The animals are useful as a model to investigate the role of TrpMS8 ion
channels in normal tissues and organs such as the brain, heart, spleen and liver and the

effect on their function.
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15 the expression of the transgene product in a
specific type of cell. Retroviral infection can al so

wheoasedes o i ntroduce transgene i nto a non- hunAT/GB2005/001151

ani mal . The devel opi ng non- hggan enbryo can be
cultured in vitro to the bl astocyst stage. During
this time, the blastoneres can be targets for
retroviral infection (Jaenich, R (1976) PNAS

73: 128Qothép4k ect?ef'thlﬁé O traRf@RE hehuefart 8mhal H@Jlﬁ’%@ RfRtionally

i s obtained enzymatic treatnment to renove

él@mtqﬂeqndgmneas T3 g@nezbw w@mm@omm iBritsrgeoome Hngaaxpresses,

%ﬁ%sg%%%g@g a[ll%tero 0 o%rgl g R ys EY esﬁ?]é@){} eﬁ)qojcheg

speies)] Besfertblg, the anisge e mSusIey&d ¢tad heyerdlogous TrpM8 is a human
repl | catign-defective retrovirus carrying th

ARG fehaninah e e9ll liges dprlve(dlfgfsa)su@»mgremaégymcb meeeVan
A Sk PR SR R o

CepM&iiri wigp arhieinbliras Forredaapln sinubuschayiedueds s1gna111ng through
Vi rus- l1%2\/gduc:| ng cells (Van der Putten, supra; Stewart

ymap T bepadanistereg-ta e apgngl, orgelloling, in the resence and
AREREIIFAR ag&fo Q@te@t@& A fﬁ%%s‘%‘bnﬁ ih @ﬁ@ﬁmﬁia@% cei‘{lﬁlgs aloe

virus-prodtcing cells can be'injected i
incawtadc Aalager{t Ihat maribies huatan "J(rﬂ)MBZ)z vN@tarrze v2198 L‘é‘n?Be mﬁblﬁed
ders w ic for the tr ene

YRR WP A Ep e AP Ot EUIPE PEFIO O 1 AL mtroq ALdhe fesponse
i@ahé SbswhdecdT L2805/ 094569 PCT/ GB2005/ 001151 67

formed the transgeni c non-hunman ani mal. Further, the
founder may contain various retroviral insertions of

N N R e e

‘aUPMSI suBunit kndck-cat’y 05120 98 iahingal iPorie KB H ek PresédsabF ERARS no
into the germline by intrauterine retroviral

Trppiop @haravfel PH It RTgEEDLY dsonreswt elasy srslagsaeiseFpMS ign.
b ke Sdc R qu eﬁ %El%%d&%ﬁBF&ﬁl%fr dt {e%ef’reicfg a%)lafmgﬁcq gn animal

transgene I Nt r onha
xfpBssesHS ioe Lhanal aetioiy. Mm@réfemhlypthe anifpbbedprtdsedno activity of

RS i esing ey i1 @@zi‘ééﬁmé?@t N Ruirbghigon channe

l;
S A 38 oo

fgtherdstadtelams- 448) . Transgenes can be eff|C|entIy
introduced into the ES cells by DNA transfection or
by retrovirus-nedi ated transduction. Such transforned

ES cefespresent disclosure also pertains to a nucleic acid construct for functionally
disrupting a TrpM8 gene in a host cell. The nucleic acid construct comprises: a) a non-
homologous replacement portion; b) a first homology region located upstream of the
non-homologous replacement portion, the first homology region having a nucleotide
sequence with substantial identity to a first TrpM8 gene sequence; and c¢) a second
homology region located downstream of the non-homolo gous replacement portion, the
second homology region having a nucleotide sequence with substantial identity to a
second TrpMS8 gene sequence, the second TrpMS8 gene sequence having a location

downstream of the first TrpM8 gene sequence in a naturally occurring endogenous
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can thereafter be conbined with blastocysts froma
non- human animal. The ES cells thereafter col oni ze

wo b@semssyo and contribute to the germ|line of PCYEB2005/001151

resulting chinmeric animal. Eor review see Jaenisch

R (1988) Science 240: 1468-1474. 15 W al so provide

non- human transgeni c ani mals, where the transgenic

animal is characterized by having an altered TrpM

9‘?[9\9{8 Eﬁee‘A%ﬁﬁ#%h&llya%éjﬁ%%dd@%é’orﬁ%ﬁﬁ)loéﬁr 15 %e%f%@l?ﬁment
pMB~i on channel” function. Alterations %o t he gene

lemgthufdeh@tablegmttsrrscomubln:citohéxetwﬁssheuﬁucleum a¢id oonstruct and an

nmut at i on j At roducti o n exo nous e havi

e e B hntics bl el wh PR GOGRE i dB e nR P EieBuced
1 FrRHASH deANINCS préfer8d eABH@HRNE %e@%ehcfn‘icﬁﬂé&ﬁ%ﬁl%ement portion
speci es, or a conbination thereof. The transgenic

eTiprades amyprb*éloneﬁpdr@r m@ﬁmbi,bgmghldmg L rdor pastive stedection

er at

PHr PGl € RrEr i Py Pug ARG phe b i ey o
a%@m\se])t hidtedn®Y répatiitdrgtetendenp®B | on channel function.

e screening nethods are of particular use for
determining the specificity and action of potentia
t her apj r '
25 capsireb P AP oA o SALERS Besbalndls it B H1Em sEQ
Ies 1, SEQ €D Noe2 6:08180Q GD NO:pdyBr b omoligagnekiant dr dsdvAtle
ti ssues and organs such as the brain, heart, spleen

tofi ver and the effect on their function. WO
2005/ 094569 PCT/ GB2005/ 001151 68 Anot her aspect
pertains to a transgeni c nonhuman ani nal having a
f u nct Aoothkt aspeadipsitaipd odeamingan cudorkipiyByvigen Ehebmbleic acid

SO. c rries ip its geno and expresses,

Hgﬁ?ﬁ%m&ﬁ Bo6 e dhes DeroriBr P S Bls Y FrBREICh ARegS hetain sgo host
é’ele'iﬂWle&Pﬂ'ib aﬁa&h atid ORGAICERAs be%’ﬁ ﬁfn%ﬁa@émo tﬁé}@bﬁm&al
is a nouse and the heterol ogous TrpM8 is a human
ympoBgoysTecomiiedtion detvessh ithd nucéssc ated pw&uﬂramh a@lumﬂogenous

%ngérte\%g t%ehhoﬁgse&]b {e‘%ﬂ t18rg:1e11{1: a%@gh ion pr}ﬁﬁ g? genous

Fen-Er PiBhdshcal] o2 RNCmAAmAlisd &bl] tﬁ@trnd?ﬁﬁ@H}? bpresdes TrpM8
stinulus that induces signalling through human TrpM8

Bom theligeinbrains sndeanprihgatt, s amhmrmtent 6¢ll, SB¢h ag 3 weuse egnbryonic

% ﬂg il %ﬁﬂl%?d&’@ﬂ) B?@f‘a r @ﬁgﬁrhtelltlf?to%lgﬁgltg%ﬁazwg acid

response 1 n e ani ma I ne, can

CORAsust é]ds bden 1ﬂg@dmbed hat hdrmd‘logtlu‘ssl rheomalyindd wivB theendo genous
,iqr i§1 vitro can be identified

rpMS8 gene produces a transgenic nonhuman animal having cells that are descendant
from the embryonic stem cell and thus carry the TrpM8 gene disruption in their
genome. Animals that carry the TrpM8 gene disruption in their germline cann then be
selected and bred to produce animals having the TrpM8 gene disruption in all somatic
and germ cells. Such mice can then be bred to homozygosity for the TrpM8 gene

disruption.
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based upon a decreased response in the presence of the
agent conpared to the response in the absence of the

W@o®a945¢¢ al so provide for a TrpMB defici ent PCT/GB2005/001151

transgeni ¢ non-human animal g "TrpMB subunit
knock-out"). Such an animal is one which expresses
| owered or no 15 TrpMB ion channel activity,
preferably as a result of an endogenous TrpM i on

%ﬂﬁﬁ&ﬁh ?enonic sequence being disrupted or del eted
referag y, such an ani mal expresses no ion channe

activity. Mre preferably, the aninal expresses no
activity of the TrpMB ion channel_ shown, as SEQ I, .

3 or Seicshe pReses of this 4agBmERinthe AR épt&oﬁﬁoaple&ﬁggmgg to the
QB R EAAEEE oBYs K3F e EOSISRE Boh (e chitherichSingle cha,
Thls Ghgaemte amd Sagrpeartd piodsceddya Fabodxeressian libracyo Ssch fragments

for fuynctionall digrupting.a Tr ene in. ost

e rigment o whete kol nfndeeBhtpARgas sty et
BRERIEY RYSF (ﬁl%)ﬁﬁpu le(tqg"?zt frz&%én%sggé wil) assirfgld SailAABbAEY(scFv),

region | ocated upstréamof | _non-honol ogous |
fiespdreretemstang other eynthatiseréteins whithrasimpgize fheginggethbiniling site of

B8, e TR RS B A e o

ELANS1P ad @EaiRd KPS D IR0 Rirthehtors Gntibalidl vagoftly human
repl acenent portion, the second honol ogy. region

Narabigregionu@©r eirifremsaigh daresamplerpssigrrsibehin B Patgeiest v
T, . 1. . .
é %4§,SO§ %&@6’7 5, {]Eﬁ W&Rgﬁ%a?esﬁ% %%?ralé%ng %x?tﬁ)%ﬁfég, 1Té ,ﬁ}@se which

Ene’ sequerce’ havi ocat'i on ream of
fnihilsit biblaghddl gRivéty S Heanbstaice aminaadid sdduygnaes,care espegially
endogenous, WO 2005/ 094569 PCT/ GB2005/ 001151 69 Tr pMB
gesieTedigndingrnstieg 3nd hef@P§yticst and second honol ogy

regions are of sufficient |ength for honol ogous

reconbi nati on between the nucleic acid construct and

an enadhedieusailbppddgencyi starslaiiosthnogies, snbleas bhenmunisation
nucl ei.c ach gﬁgﬁcgle is introduced into the host

CEPY Usg 2 Rhage PetP"@¥bodi ment, the non- honol ogous

repl acenent portion 5 conprises an expression

reporter, preferably including |acZ and a positive

sel ectA miypepsife espsiptide cfimepbe vsedge dbed etbinyantibefy by kgown

?ee gﬁ%ﬁésg §ﬁ°§}o %‘f {]}1?1 ﬁ%ﬂ%{g? g)scgpa%ﬁ:nc?f bil?(ﬁl%g gﬁeicf‘ﬁ%la}xy {ol t%ié %gpMS ion

channel protein or homologue, fragment, etc.

If polyclonal antibodies are desired, a selected mammal (e. g., mouse, rabbit,
goat, horse, etc.) may be immunised with an immunogenic composition comprising a
relevant polypeptide or peptide. Depending on the host species, various adjuvants may
be used to increase immunological response. Such adjuvants include, but are not
limited to, Freund’s, mineral gels such as aluminium hydroxide, and surface active
substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions,
keyhole limpet hemocyanin, and dinitrophenol. BCG (Bacilli Calmette-Guerin) and
Corynebacterium parvum are potentially useful human adjuvants which may be

employed if purified the substance amino acid sequence is administered to
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Preferably, the first and second TrpMB gene sequences
are derived fromSEQ ID No. 1, SEQ ID No.2 or SEQ ID

wWOEN0549456¢ a honol ogue, variant or derivative ROI/GB2005/001151

thereof. Another aspect pertaijns to reconbi nant

vectors into which the nucleic acid construct

descri bed above has been incorporated. Yet another

aspect pertains to host <cells into which the nucleic
P A B P T g S¥tcmic
defeate.uct and an endogenous 15 TrpMB gene of the host
cell, resulting in functional disruption of the
endogenous TrpMB gene. The host cell can be a

mamreki Al £6h!thd :%uﬁ‘i@éd"%{iﬁlﬁl RXPfi&aAeRd HehB ac&“Jr@iﬂF k' Rnown
l'iver, brain, spleen or heart, or a pluripotent cell,
prichdwass. f seouwrs eomtainingopul pelomstl emtitodies to &uepitvge obtainable from a

evel o nt.of an.enbr.yonic stemcell into ich t .
s PR EBr iR coBRu bR Ctopuit af fenp i Sl g abltfodies can
BOBRHS In¥m b0 L @ flohioBrabhe T%Blﬂﬁ@l?é@%ﬁ%r%@uéfﬁgﬁﬁi
gene produces a trarisgeni ¢ nonhuman ani mal having
puickssingrolydenal dettseraate knownh frothe etieln@ndsy i puchgnbbadies may

ell ,and thus carry.the. TrpM3 ge ST ion.in their
BE s e o B8 Fairo RS SR e ST Tt bt AR BerkB
hiptéhi&ddrio edthdriann M §daaench or is€hsdiainathoasid ik btiehals@r humans.
produce ani mals having the TrpMB gene disruption in
all somatic and germcells. Such mce can then be

bred V. Ity k- Ir ' |
vo 200ErDERREABR e Bl Ba R BR Wyt A e
bbBpeptide@s gsptafe dahiako deceadilytprodubed byesma skalivd ihakkydrt. The
unl ess specified to the contrary, i.ncludes. pbut is
eFnareldueih lolagy fyamhlal@,m%@eﬁ]owﬁb@l%‘?w%r&@l ﬂ?g‘ivg?ﬂmwn-
. P

o o g g WS Aot alsa by other
tdchmiqoésesuahts dioshit esnsfbincdtionetf & Inmpheiytesbyitidomggenic DNA, or
activity f.or_a target . substan Fv, FE(ah:) .and
Basgseqtstor rieiE Blitvin) Panel GimeHoBRaLAHET Bodhesd
&%&_ﬁﬁéﬂorbit EpipbacarRtselidefiehdd val iR hroperiddet d. CloPisatypk ARd

ich conprise the antigen-binding site of the
apitopsadiinityThe anti bodi es and fragnents thereof my be
humani sed anti bodi es, for

Monoclonal antibodies may be prepared using any technique which provides
for the production of antibody molecules by continuous cell lines in culture. These
include, but are not limited to, the hybridoma technique originally described by
Koehler and Milstein (1975 Nature 256:495-497), the trioma technique, the human B-
cell hybridoma technique (Kosbor et a/ (1983) Immunol Today 4:72; Cote et al (1983)
Proc Natl Acad Sci 80:2026-2030) and the EBV-hybridoma technique (Cole et al.,
Monoclonal Antibodies and Cancer Therapy, pp. 77-96, Alan R. Liss, Inc., 1985).

In addition, techniques developed for the production of “chimeric antibodies”,
the splicing of mouse antibody genes to human antibody genes to obtain a molecule

with appropriate antigen specificity and biological activity can be used (Morrison et al
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exanpl e as described in EP-A-239400. Furthernore,
anti bodies with fully human 10 vari able regions (or

wo b@snfseagnent s), for exanpl e, as described i PCTEB2005/001151
Patent Nos. 5,545,807 and G075, 181 may al so be used.
Neutralizing anti bodies, i.e., those which inhibit
bi ol ogi cal activity of the substance am no acid
sequences are especially preferred for diagnostics

Hb% J@ﬁ {zldcf:§01 8%5P%g5§§qegﬁ¥ - oBerR IYEHNYre 312: 6b0;1 -608;

sta dar ues, suc I"mmuni sati1 on 15 or
"Dasdadagzt al @B&g)eNatu&rﬁ 1&y45|2|-45¢131 rAllterwatnclyy eegimiqies described for the

MU M T A B R s T
pf]tgiﬁg&% {he‘ﬂsﬁﬂ)et%ﬁcta Qﬁiéf'ﬁc & ﬁ@%hélﬁ Qntltﬁﬂ?éﬁna protein or

ogue, frag pol ycl onal anti bodies are
desired, a selected mammal (e.g., nouse, rabbit, 20

goat ﬁ&&ﬁﬂ%&s (]S’Shjplagﬁlqn?%ﬁp@‘g#&nﬁu CE‘PI}?E V\givinel'tlnglrgagﬁcited against
@a PR SBairBleGForR 8 Alrp 8- poRPRARY Fpemitid AR RRGEuIENPE GieTSL in

rious adjuvants nmay b€ used to iIncrease
diagnosislaod ot wrhsszﬁmﬁ seutrafisios a@d}seﬁdém pR s lgpaungiigrapy.

hfgqr{?ﬁ{gﬂpmtlﬁ%}élp% Ja B%I‘tlglrélﬁlu ?rgaazsofe élgeé(P ops ?1se %l%tl 1dgolf§£ ﬁ'istlbodws

AMiCdicpe nEiBbEEd A imuBbeoBIling Wity aﬂﬁilﬂﬁﬂanﬁﬁige” of the
pept| es, oil enul sions 25 keyhole [i

whstevey and/or ag&naagﬂm@t thbrpéqf@qtlonet@%r%c H}rgphmques for raising
T T ——

bEﬁﬁﬁﬁM@dhmipynulfled t he substance am no aC|d sequence
Is adm nistered to WO 2005/ 094569 PCT/ GB2005/ 001151
71 i mmunol ogi cally conprom sed individuals for the

purp %%b8316§g1 g‘%ﬂs@tb:e I?)QO(EIX%? ﬁ)mc ?.lucalgg LENSS pr§§1§dﬁ@nflﬁ B

the i mmuni se is C and treated
lﬁnpimcme@puhtlkm ombry sqmemu@iuccﬁabmaﬁt imenmogiomitlia litirages or

PReH NSRS GRON P EaRteaT e it b= PB gt RL[ R, Proc

NBALA QAR 86: %3@@'83?} Qn@wiARE G%dll\@ﬁstéiarc (P99 19 Witiire 8d9:293-
by i mmunoaffinity chronatography Techni ques for

2@Pbduci ng and processing pol yclonal antisera are known
in the art. In order that such antibodi es nay

Antibody fragments which contain specific bindings sites for the polypeptide or
peptide may also be generated. For example, such fragments include, but are not
limited to, the F(ab’), fragments which can be produced by pepsin digestion of the
antibody molecule and the Fab fragments which can be gemerated by reducing the
disulfide bridges of the F(ab’), fragments. Alternatively, F ab expression libraries may
be constructed to allow rapid and easy identification of monoclonal Fab fragments

with the desired specificity (Huse WD ez al (1989) Science 256:1275-128 1).

Techniques for the production of single chain antib odies (U.S. Pat. No.
4,946,778) can also be adapted to produce single chain antibodies to TrpM8
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be made, we al so provide am no acid sequences of TrpM8
or fragnents thereof haptenised to another am no acid

wGee@ammsed f or use as i nmmunogens in ani mal s or PCIEB2005/001151

10 Monocl onal anti bodi es diregted agai nst epitopes

obtai nable froma TrpMB pol ypeptide or peptide can

al so be readily produced by one skilled in the art.

The general nmethodol ogy for meki ng nonocl ona

ﬁ&‘l?/baﬁﬁll'e@ 18, AR YehRaRE, drothe |o¥gahfbﬁi’mncluhﬁﬁg%fﬂeﬁhiammals,

anfi body-producing cell 1ines can be created by cel

fmayibe nsedaocxatesohipyamzddemtibodichni ques such as direct

transformati on of B | ynphocytes with oncogenic DNA, or

15 transfection with Epstein-Barr virus. Panels of

NoNoCiRe #ovdek i ati IRt URAbe RFIbISE toQERhit 0B R HORES

can be screened for various properties; i.e., for

Flonesygrprassias thenol msetidd 61 taipuyify the pobipepiades dytaffoi es
repared using any techni que which provides

&%¥K$ﬁ§ﬁ%§gduction of anti body nol ecul es by conti nuous

cell lines in culture. These 20 include, but are not

limted to, the hybridoma technique originally

descr ABEEPdics aesianl BMER@NVhREIOLDeYPaUTSS KAy aisé be employed to

- 495- the. L] nj - cell
At PRl e o AR AR SR pd BB 1005y
4:72; Cote et al (1983) Proc Natl Acad Sci
80: 2026-2030) and t he EBV-hybri doma techni que (Col e et
DIAGNOSIR ASPAYfal  Anti bodi es and Cancer Therapy, pp.
77-96, Alan R Liss, Inc., 1985). 25 In addition,

t echni ques devel oped for the production of "chinmeric
ant i b®hiis @stlosutetatsogplates tmtheake 0DHThpdI &ivini dhadyel gelyascléwides

SHDROEPHIE G D8R UBRlORR e AR Gl S dhereo for use in
dakhosistay Mol rsass(dVoh ggl)%@ie afhly@h. M&&Qg&ﬁ@%ﬂ&nemm

PCT/ GB2005/001151 = 72 (198 Proc”Natl Acad Sci
®lorg8pbl688E briNsirtgeio JapMétiomhanhelgricldiasaide(including

12:604-608;  Takeda et al (1985 t 314: -454) .
DR Rke Vet PO GRRY S aeeel phuiitples agns Toomid >
Po19sHEIH DL e @fso T8l B stbiRhgiant | bodi es (US Patent No.
4,945, 779) can be adapted to produce the substance

specific single chain antibodies. 5 Antibodies, both
N e
Ppiricelon ik ppatidd Ldib@idsyc tehat canmdd to or define a diagnosis of a
disease or susceptibility to a disease which results from under-expression, over-
expression or altered expression of TrpM8 ion channel. Individuals carrying mutations
in the TrpMS8 ion channel gene (including cohtrol sequences) may be detected at the

DNA level by a variety of techniques.

For example, DNA may be isolated from a patient and the DNA polymorphism
pattern of TrpMS8 determined. The identified pattern is compared to controls of patients
known to be suffering from a disease associated with over-, under- or abnormal
expression of TrpMS. Patients expressing a genetic polymorphism pattern associated

with TrpM8 associated disease may then be identified. Genetic analysis of the TrpMS8
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di agnosi s, and those which are neutralising are useful

i n passive i nmunot herapy. Monocl onal antibodies, in
w@asosiogssbar, may be used to raise anti-idi otypPCT/GB2005/001151

anti bodies. Anti-idiotype antibodies are

I mmunogl obul i ns which carry an "internal inmage" of the

10 substance and/or agent agai nst which protection is

desired. Techniques for raising anti-idi otype

1(gﬂéﬂia %Igglze ﬁﬁgbgpgfﬂﬂlc e@ bérgﬁgl%/"{‘(fcﬁl}nrc]fﬁ? SWﬁ"IH &%\nt £ c%%ﬁample

1mhy1da;ils map be pasreeiwdéxy de;ennmﬂnlgDNﬁ sequenmfrar’@chB iatiele] by

th'Fﬁ‘liLP popul ation or creeni recorrbl nant
%@O etpflgqﬂgmsg%ayobel denfified s, vy ShERety
p%ﬂ?s%b&h&n Rir @%é&gser a%?&@ﬁ&@wﬁﬁ 16l Sek-O8REkErL By %@Hﬁiél &bression

989, Proc Natl Acad Sci 86: 3833-3837), and
oW rt\8 bysdeineting the p®s¢n06306 APNA phhfmqrphlsmgn Ebe gelxo@puence for

.IAq{/['gbod fragnent s sgﬁ contain specific binding
SR ST 0 SHRACE SPYEY APS HROHFCSS8ht i de may al so be
generated. For exanple, such fragnments include, but

are not 20 limted to, the F(ab')2 fragments which can
be pPalikniew Bsntifisdsin theh dedrerisd toprevhet thaadimenge of TrpMS8

o B PSR s Sl PR

dfséz&@ & piesentAhd RiFthat dociryncefor fde@@l?‘! &giofrhd diReae] BHMRY
be constructed to allow rapid and easy identification

agspeiatsA diseaisamciuds sirpsg Aeriety, deprespop Ay ard gageer, particularly

y al (1989) Science 256:1275-128
é;}gﬁ%@ %h anﬁ?@? rn% e production of single chain
anti bodies (U S. Pat. . 4,946,778) can also be

adapted_t uce s haj anti pbodies to TrpM8 WO
2005%8@%85 %@?9 g@ﬁwf%@% Y PRiISE Scencig so,

t
S N AL i MO

Dmsamdv eoltbeting inlseus fmdtmdmd ifersieteanifieg elgpmlye golyoorphism
ol at,e .or éﬁo i denti f nes

iR e b B it e e aly B FR LS Byaient hi ¢y

sBCERIHIANR t O TFARD Mssodiatel RAGhRS K8 FbrtihgnbsR MB al PHME afv06lated
pol'ypeptides may al so be enpl oyed to
dlsease comprising TrpMS8 polypeptide and/or an antibody against such a polypeptide

(or fragment of it) are also provided.

Nucleic acids for diagnosis may be obtained from a subject’s cells, such as
from blood, urine, saliva, tissue biopsy or autopsy material. In a preferred
embodiment, the DNA is obtained from blood cells obtained froma a finger prick of the
patient with the blood collected on absorbent paper. In a further preferred embodiment,
the blood will be collected on an AmpliCard. TM. (University of Sheffield, Department
of Medicine and Pharmacology, Royal Hallamshire Hospital, She ffield, England S10
2JF).

The DNA may be used directly for detection or may be amplified

enzymatically by using PCR or other amplification techniques pri or to analysis.
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treat pain and cancer, particularly neuropathic pain
and prostate cancer. DI AGNOSTI C ASSAYS Thi s discl osure

wa@b®s/vesbat es to the use of TrpMB ion channel PCT/GB2005/001151

pol ym cl eotides 10 and pol ypgptides (as well as
honol ogues, variants and derivatives thereof) for use
in diagnosis as diagnostic reagents or in genetic
anal ysis. Nucleic acids conplenentary to or capable

! 2 . I . : ' o
Ol AP IA S TSR OB Ul S e
Tsmgpneagf miered ouiyds ragmretsio thatihBhe mRymﬁbnfl dmph‘ﬁdtmiton gf‘ the

L 5 Detecfion of a mutated
iy R T Gt S T R
fAsiBén Tok a@plified DNN QGueit-c8 ShPAGBP Oshp15te TROA nrl;%}ﬂher? flanal~yzed
add to or define a diagnosis of a disease 0O

usingdesitietinn qngymestogletirminesbe girietin ppbmdrplsisths gn‘esent in the
| tere

' - ression or a
T SRS B e Sévao@ﬁ%méwuo.mﬁmramﬁ@rﬁw g
et R . I . b JoNes] " .
pggﬁlﬁ ol séggg;ces;lfg:lm bgerﬁ?(,etge?taedlzt t%ee izlg lm%atlvely,

OF &Y IFtign. feghniqugs gichas S Gingte nucknotidx petyimerpHAS) maa 1ysis

| froma patient and the DNA pol ymor phi sm
ng%ﬁi‘érﬁ%@%féaﬂ pMB determ ned. The identified pattern is

conpared to controls of patients Iénoyvnhto be ;
fferi froma disease associ ated with over-, under-
or alisisey a‘g{pﬁﬁ%’g@?%fﬁn deiepiod bypephpestis siegof desimmyifeed
i rip ki S j it .
P IS oRhA TR D TR, L R Pl Fblons Sl fonl BN By
hybradigisg emptifich BN fpNBbaMNa PH0EE GAHGEN PO ERRRAR4AEdH 1

Ph R PR T o, b e et
RNus€8iRedion\or @g@ﬁ'fé?&ﬁﬂeé‘ th RbIng SAHSRS R R DRA sjgﬁ{%\ﬁe diffegences
allele, b RFLP or SNP anal ysis, etc. Patients may be
n}aéf@?fﬁpibleidéé%?é by lietatjors igetastriophorptieuiobibis of DA ﬂkr)mmemtT in
L Se [ W th the.over- der-, or nor
B0y s 6 SRRER B Al Aot 18 Bl A RhtnsEie 5B rea Vvers
DS qierioy (IH85)U30M24D. SdiRegRMASEA UGB TcIbcatibhPMy 9o b ¢

an uence controlling its expression. PatientS so
VGRS PY Pacieass RralerimgEsaYs stigtue RuAse awbiipreteetion or the

CIRGEAI cRA6 £oeFhetlf @ Be Cotton et al., Proc Natl Acad Sci USA (1985) 85:
4397-4401. In another embodiment, an array of oligonucleotides probes comprisi ng
the TrpM8 ion channel nucleotide sequence or fragments thereof can be constructed to
conduct efficient screening of e.g., genetic mutations. Array technology methods are
well known and have general applicability and can be used to address a variety o
questions in molecular genetics including gene expression, genetic linkage, and

genetic variability. (See for example: M.Chee et al., Science, Vol 274, pp 610-613
(1996)).

Single strand conformation polymorphism (SSCP) may be used to detect
differences in electrophoretic mobility between mutant and wild type nucleic acids

(Orita et al. (1989) Proc Natl. Acad. Sci USA: 86:2766, see also Cotton (1993) Mutat
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associ ated di sease, or nore aggressively in the early
stages of TrpMB associated disease to prevent the

wo eoosloersedccur rence or devel opnent of the di seB&BEGB2005/001151

TrpMB 10 associ ated di seases jqicl ude stress, anxiety,
depression, pain and cancer, particularly neuropathic
pain and prostate cancer. W further disclose a kit
for the identification of a patient's genetic

PP SRR B TS099 R Pl TR Pesee ok

HDNAFMmSenis})‘f sdmp&rmdmbn@olarrgmetwctelqomdsmaphe dmamﬁed and
pattern, which_is the npared to ontrol les. to .
oeélogf%twnawﬁ%ffhe ﬁ%@oggarmg‘e@ﬁfq fismefsystiandsd awgp eic acids varies

aReoal r%tt@ delf AEARR re&uﬁé% él%atwnqg @Q%ﬂr%;fﬁ)fret?c Iﬁmwﬁy enables the

assocl di séase conptising T ypeptid
atetbiction afieventai soglly basg @hargge. §hﬂ:DNA agmyadpiiag de la(boﬂed or

f 0 ar.e de Nucl ei c .ac f .
RS e g e ar e R o Ge pres ey Gampaiced bynsing
qa\IA?(Patﬁér @lﬁﬁnﬁbl‘?ﬁ‘}’ 1n WHléHfthe §é’éohé{a{=}y sirh@tﬁféﬁs RiRPShsBive to a

aut opsy mat eri al ?referred nbodi ment, the DNA

i changst inise@née. dmp brqf@vedc@hb@lmmtaﬁhn e@bjﬁcrtomthociauﬁlmg er

Hela Do BB 3 bebatad ot b Bele MRS borfts on the basis

tdfehiMge9 th Mekdttopheretio hodelite gk esh aaal. Angsl 1) Coerdlis Ddner 7:5).
(University of Sheffield, Departnent of Medicine and

Phar macol ogy, Royal Hal | anshi r e Hospital, Sheffield,

Eng| anﬁne%}%pogt?c %%zg})s off-gF & P%S%ydlgg%#ﬁl?g‘?ffdﬁ% Adl)s{ go '

det ect’l enzy
%GRepﬁbmt)htermﬁﬁm)dnsfsuclais 1Hin ieCdanteUpatipilarlp heﬁr@pathlc pam and
anal ysis. WO 2005/ 094569 PCT/ GB2005/ 001151
(ETPFd%)tﬁ Gecsbibreneh OIRkeCpPR pemataipnin g dgelisasae éb&& methods
C){.ng fphic DNA region within the genes of interest
e prepared so that in the PCR reaction
an’pl ification of the target sequences is achieved.

RNA or_ cDNA ma be used, as ates.in sjin
oy ChHe Dresghat ol e RIS Pl gL ol SBEleR s i beetpdcin &
BT héd) fTelRn3 AR HikEes g’s l%%éd%o(l@éérf Bé:&lhgﬁbs&[“%}y erihods
to deternine the genetlc pol ynor phi sns presént in

mpipm‘smedlemqmg: smairﬁdmphfed@tyyd foova sibjest ge abnqrmally
pd%myeased or mScrrr(l.a‘[s)ch fe el of?he {"rpTVIS polypeptide or TrpM8 ion channel mRNA.
The sample may comprise a cell or tissue sample from an organism suffering or
suspected to be suffering from a disease associated with increased, reduced or
otherwise abnormal TrpMS8 expression, including spatial or temporal changes in level
or pattern of expression. The level or pattern of expression of TrpMS8 in an organism
suffering from or suspected to be suffering from such a disease may be usefully
compared with the level or pattern of expression in a normal organism as a means of

diagnosis of disease.

In general therefore, we disclose a method of detecting the presence of a
nucleic acid comprising a TrpM8 nucleic acid in a sample, by contacting the sample

with at least one nucleic acid probe which is specific for said nucleic acid and
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patient. Restriction fragnents | engths may be

identified by gel analysis. Alternatively, or in
wa@orsamst® on, techni ques such as SNP (singl e necl/esriodmo11s1

pol ynor phi sns) anal ysis nay; be enpl oyed. 10 Del etions

and insertions can be detected by a change in size of

the anplified product in conparison to the nornal

genotype. Point nutations can be identified by

i di zi L fil £6aidr [ cipanf&kic

B e R b e s
achieprdbs ap gpécifivatly biminto thesTmMhadudiipueleiesachiy or Kpergien of it,

anihGhs bnen B PV AefEs tepind os P L e LT Py iso be
de?éc%e%f Fﬁl‘t}%}ﬁlofe[‘w%:eﬁ%rl\r}mﬂt%%@i ﬁltet}&dh@%ﬂeéﬁﬁg @k pEN¥éhce of a TrpMS8

ragnents 1 n gels, or wthout denaturi ng agents,

podypebtidaiby eattaciigasel sample mith Bewfibedy capehlsraf bindingthe
p ngl(?g{qﬁ?%ﬂidl q%grgzo%%%é% Aéémpégf@g&{éiﬁes%@&ﬂ%ﬁcﬁ%ﬁélgg&)%%!e.ffh(is may

coRV A&ttty B LcARSAY Sy mSHEd SthEDRSENR M a Sohiplext REhdIIRIWEN
the chem cal cl eavage nethod. See Cotton et al., Proc

thxantibody aud 8sipobmaptide gspogsorimtha Bymingieetwegmiha pefypentide

odi.ent , rr . Ol [ - :
anf ot BRly M RSl LSRN Pt FE 3B E B movn i the
arQ ind IRUIRIFRE T (TRbR/Eenearesbrance Badrey aheder) csurfacssasthon
efficient screening of e.g., genetic nutations. Array
reyoBgRitoFl6gy net hods are wel | known and have genera
applicability and can be used to address a variety of
guestions in nolecular genetics including gene
expreaséaed oganehied ckprebsigecandrecn@surpdrat tlicRNA level using any
o et 5L o5 S5ERY S e R s
fofl }xgg&qid ,rkmblwmmme ﬁmtééé%ogﬁ?@%tggg find &ndlet ect

ences I1n e ectrop oretic nobility ween mut ant
hyhnidizaiidrdmiethods. dusshyeiechmgiied shat C@x be usedtto determing do/plsmfec

tl. Aca . USA: 86:2766,. see,al so on 9

prRUER 3HCEVD BN R A ER SORES B T s Trh fo 3l of
skflBh: the art 1hbh 2808 niehhcltdSQdioitRnabassia| coegditiigpinding

9:73-79). Single-stranded DNA fragnments of sanple and
assynt Webtemr BloBanaliysiseind EHdPAs2spayy- be denat ured and

all owed to renature. The secondary structure of

si ngl e-stranded nucl eic acids varies

We further disclose a diagnostic kit for a disease or susceptibility to a disease

(including an infection), for example, pain and cancer, particularly neuropathic pain
and prostate cancer. The diagnostic kit comprises a TrpM8 polynucleotide or a
fragment thereof; a complementary nucleotide sequence; a TrpM8 polypeptide or a
fragment thereof, or an éntibody to a TrpM8 polypeptide.

CHROMOSOME ASSAYS

The nucleotide sequences described here are also valuable for chromosome

identification. The sequence is specifically targeted to and can hybridize with a
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according to sequence, the resulting alteration in
el ectrophoretic nobility enables the 5 detection of

wer@s/og45s9 ngl e base change. The DNA fragnent s PEl/GBe005/001151

| abel l ed or detected with |abglled probes. The
sensitivity of the assay may be enhanced by using RNA
(rather than DNA), in which the secondary structure is
nore sensitive to a change in sequence. In a

Hf@ﬁ&ﬂéﬁ%a@%ﬁ%'aﬁ%&wdﬁﬁ%uﬁﬁ@ cﬁf&n%%h%ogs ld%éch'béf gbove human

het er odupl ex analysis to separate [e stran
hepdtoivnshennchis feend esnaptottend sapiens HArcfiosohatggs. i n
el ectrophoretic nobility (Keen et al. (1991) Trends
Genet 7:5). The diagnostic assays offer a process for

di agnoBiddain @F@fe%&'s@@leﬁcesst&} ShRRidsBint I t1f-x?ﬂportant first step

i nfections such as pain and cancer, partlcu
ABgPuplating @O%ﬁ?qquams wth @snfaztseomamd disedder Omg#va sequence has been

at the T t hod
el KRR bist Y RoR Bl locdtn. S B SGE Popliot e Semtgnoe on
nhe Elgbmossthél SanBryc o] et Bih FQle'tlB nfap (ﬁl@ff@h% d -IEQ Y found, for
i nf ectl ons and di seases as [i sted above can ab

FragRs BV pylckasiple Mendebapherganng iy Maer(avmab@ dr Joma through
SO ol MR el Wt DU EE 1 B O Y B triabstyp e cones

iand dshases dlat hiRNAeen THapp &R hEs Ry CHEORDEISS rékiGrehre tn
npl.e.froman organi smsuffering or 20

SR RO Hegt Yt o P oRsc e e e babaiont sues).

Wi th increased, reduced or otherw se abnormal TrpM8

expression, including spatial or tenporal changes in

| evel Thediffraences m bt cBRPY esgdnomic So@ehc\Rtwdh PRkt bRd
i.n an, or anlsm suffering from

of expressi o f Tr
8?“2??5%1:85 Cﬁ’éa BF SFieHBingd. ﬁﬁé%ﬁl%l 1gpRseavss inggme or all
bethesefebiel Ynd GaRAS Bet ﬁM trhart mrﬂngyﬁhlvﬁ’c{uaﬁa{l}eﬁﬁ% @Etatlon is

expression in a normal org mas a neans

hkelyio b thegrusitive agant of thegémaseal t herefore, we

di scl ose a nethod of detecting the presence of a
nucleic acid conprising a TrpMB nucleic acid in a

PAOPHeLAONCON BRIl AP UTIEMERABDS W th at |east one
nucl eic acid probe which is specific for said nucleic

aci d and WO 2005/ 094569 PCT/ GBZOO5/ 001151 77 .
moni t gf ﬁ&h@,{g}’@?gﬁ%@d& r%z? Y ol %gnc{igoensnrlejﬁl!ce?il ‘o both

acid. For e
an excess of and insufficient amounts of TrpMS ion channel activity.

If the activity of TrpM8 jon channel is in excess, several approaches are
available. One approach comprises administering to a subject an inhibitor compound
(antagonist) as hereinabove described along with a pharmaceutically acceptable carrier
in an amount effective to inhibit activation by blocking binding of ligands to the
TrpM8 ion channel, or by inhibiting a second signal, and thereby alleviating the

abnormal condition.

In another approach, soluble forms of TrpM8 polypeptides still capable of

binding the ligand in competition with endogenous TrpM8 ion channel may be
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acid probe may specifically bind to the TrpM subunit
nucleic acid, or a portion of it, and binding between

wo b@sonsedet ect ed; the presence of the conpl exPCT/eBRG05/001151

may al so be detected. Furthemnore, we enconpasse a
nmet hod of detecting the presence of a TrpM8d 5
pol ypepti de by contacting a cell sanple with an
anti body capabl e of binding the pol ypeptide and
infenfsUF shiPcdfRtRRE BoRbridd Bagments of th
e R o R C o Ky of e
ﬂ’anBq»blypgpmdte presence of a conplex forned betvveen
the anti body and the pol ypeptide, or nonitoring the
bi ndi ng between the pol ypeptide and the anti body.
Met ho ﬁﬁf] hiddclD ieRpte QoS tHE §8hd MRoGiRE bAARRN s rpMS
known%??]tﬁh %Cdgt Car?dlgiljlencl ude FgET fouo%esco:gﬁrées P
lcescmaamiecamlm xylhlultledmshg eypressiomf tloekind ‘aslttmqlues Known such
ohance, Decr.eased or increased.ex ssion .c
AR el fie e SRR Ry oPNERF, g e s e ROB
@@ﬂa!rat&%\iﬁnm@t&éaes% tforfeQﬁmf)i%eO@@&ﬁfok tmwacf%z (r99 1&56 :560 in

pol ynucl eoti des, such as, f or exanple PCR
mgséqucwoucéewum as N@meme‘t Inhm@r& ofrfgengrftkpoeshien, GBC Press, Boca

%EO Fiéiz g@@g? r#[ﬁ lé/\elré/l’ Qlige clegt%%gtv@ %’S’fotgxﬁcﬁpl%%glfpe% %th the

Eh@ca%mhﬁilﬁ’éﬂ’ s&eedoxfdx@mpee h@é;ét Al duweld AdidxoRes (1979) 6:3073;
t hose of i1l in the art. Such assay methods include

Caanoi ehilindeiews(3988 3Abdp oD eruemetidi sgeragdsa3Ad 251:1360. “These
glﬁgérﬁ&g CEIII Bt a&ﬂﬂ’hé{?{ﬂaé péns(é Fltﬂqul SR Bombk chH'bE I%Qﬁressed in

0Se a di agnosti or a |sea e or
stieceptibility to a disease 20 (including an
i nfection), for exanple, pain and cancer, particularly
neuropathic pain and prostate cancer. The di agnostic

kit c @«?P Eﬁ%oﬁ’&ihéf&%ia@éﬂttb 48 uBlierdexbfRABRBE TrpM8 ion
t hereo enentary nucl eoti de sequence; a TrpMB

podnnekptd mkeaammy, seferatpppriachdsare alsp availahle. @ne kbprdgcht gpmprises

AeiBinte LT RN Y TRa ApunhpCE Soapapg gt

fa@t‘iva@&rﬂﬁm@ﬁ chifiRNG kf bf 85diR8 as {BRriSEAMRIVELini o%mblnatlon with a
8e0|f|cally t ar get ed fo and can hybri di ze with a
2

aB1agoutEaly lacmp@mgmomgqreby/gllqyaat@ thewbaermad @aww
%ﬁﬁgrﬂatl've y', génde erapy UHPQ b& '8&%15%8 'ir(?effé% t}%ee%%éé?l%gs ﬁ%ﬁﬂ&lon of

TrpMS8 ion channel by the relevant cells in the subject. For example, a TrpM8
polynucleotide may be engineered for expression in a replication defective retroviral
vector, as discussed above. The retroviral expression construct may then be isolated
and introduced into a packaging cell transduced with a retroviral plasmid vector
containing RNA encoding a TrpM8 polypeptide such that the packaging cell now
produces infectious viral particles containing the gene of interest. These producer cells
may be administered to a subject for engineering cells in vivo and expression of the
polypeptide in vivo. For overview of gene therapy, see Chapter 20, Gene Therapy and
other Molecular Genetic-based Therapeutic Approaches, (and references cited therein)
in Human Molecular Genetics, T Strachan and A P Read, BIOS Scientific Publishers
Ltd (1996).
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TrpMB ion channel is found to map to Hono sapi ens
chronbsone 2g37. The mappi ng of rel evant sequences to

w@bkoosipsenes is an inportant first step in coPCEGBRI0SHO1IST

those sequences with gene assqgj ated di sease. Once a
sequence has been 5 nmapped to a preci se chronosonal
| ocati on, the physical position of the sequence on the
chronmosonme can be correlated with genetic nap da}(a.

y anple, in V. MKusick,
%ﬁgg@gﬁlﬁ%ﬁ{)%ﬁé@w% T]n&hZ(avai | abl e on |ine through
Johns Hopkins University Welch Medical Library). The

| ati i p bet d di s that have
boen, ORI ok AL TED PBRBL NS ?‘%&h@mmlymme%m
, el . . : : o o
st ek oAU ol UK B AN Bl L) IR AT
CcthlwaioaticgmﬂhhGuﬁﬂiﬂﬂ?hmmabati;oﬁi&ng‘&fr{j&?h&‘dnﬂ[_ lgtionlsfcomprise a

ffect i ndivid n al so et er m ned. a
eprgirany Bhuiatpino @ﬁ@ogpeﬁﬁ_e Or spmpRENy PR AL ed
it;?;tfeéhﬁhégﬁﬁ!cﬁl}bwceﬂllﬁﬁleicarr@ ¥r BB SRl c‘éh?éf@ilﬁludte{%ﬁg?re not

mutation is i kely to be the causative agen

tliyaited toe aaline, hfembDeutivie AGTRICs ANDLET HERAREhah VERd@oSbinations

B R A B 0 BB AN R i
i gh$IUbS the iagnN The RIS e Thrtir PdBred %{b}ﬁﬁﬁ%ﬁ{ica@géésﬁé' i Kith f

the activity of TrpMB ion channel is in exc

SOUBNBINZHIST drdre soripimersailied vt ene apmeora b thaingredients of the
CRIREeS gn%g kgL Ng to a subject an inhibitor
g SR,

compou ntagoni st) as herei nabove descri bed
along with a pharmaceutically acceptable carrier in an
amount_effective to inhibit activation by blocking
bi ndi nPFS polypsntides #nd ofber cpmprBndsgnay:bagmployedalong/or in
i AR RRELNG: i ona ating
R RLE  RE RE B uch et BRE A BRI o1 D1 e
forms of TrpMB pol ypeptides still capable of 25

-kIJ-Ir Bﬁ/gr}gsﬁrllrgﬂ lﬁ)f%rgqno ﬁ&?}e%?@%ilg%g%gt?qjgmftgggSggr?ngggu%%asﬂ compositions
o0 mbt S o cuch L aRCen ot 8T, Ol feionaayies gpen =
tsHecutaneon® iptodrypeeplar,de intraperitoneal, can be used. Alternative means for
systemic administration include transmucosal and transdermal administration using
penetrants such as bile salts or fusidic acids or other detergents. In additjon, if properly
formulated in enteric or encapsulated formulations, oral administration may also be
possible. Administration of these compounds may also be topical and/or localize, in

the form of salves, pastes, gels and the like.

The dosage range required depends on the choice of peptide, the route of
administration, the nature of the formulation, the nature of the subject’s condition, and
the judgment of the attending practitioner. Suitable dosages, however, are in the range
0f 0.1-100 pg/kg of subject. Wide variations in the needed dosage, however, are to be
expected in view of the variety of compounds available and the differing efficiencies

of various routes of administration. For example, oral administration would be



In still another approach, expression of the gene
encodi ng endogenous TrpMB ion channels can be

w0 ndoslop45ed usi ng expressi on bl ocki ng techni queBCT/KBOME/001151
such 5 techni ques involve the e of antisense
sequences, either internally generated or separately
adm ni stered. See, for exanple, O Connor, JNeurochen2
(1991) 56:560 in A igodeoxvnucl eotides as Anti sense
| b : j - Boca Rat on
F a3l B P e SRS Bl B B By Som
f danrtionsph ¢hdse dbsaps loveldrantbe adjasred vsg skadsdRRAPILER] routines for
See,. fOF exanple, Lee et al., Nucleic Acids Res (1979)
6 BgEaliqp aginwel) ugdergiood ndbp gHce (1988) 241: 456:
Dervan et al., Science (1991) 251:1360. These
ol i goners can be adm nistered per se or the rel evant
ol i gonBelypepinleh asakiprieatreht cm alvd e gerfepited ERRigbiMisly in the

b I diti .r.el gf ed - ' f
5 %u 04, [tr,ﬁg rtr%gtg# h&%ﬁgﬁ% qaheg rgr%?rps ?q %sq%gé@gégag’s" % 8enscxpibed above.

aPRiis) FERREmMBIES cASPorf haubRb 1Bay @ﬁl‘é@){?\%&éﬁa&ﬂh ??g%hag&ide, such

15 admnistering to a subject at euti ca
e?5 2PNA/er RiYduia ersfode apolypeptidt anhiied aad tforeatmpleTbp MR use of a

SRR, MR Y eSS SR "

carrier, to thereby alleviate the abnormal condition.
Al ternatively, gene therapy nay be enployed to effect
t FBARMACBEHENE GRPMBRYTIANS of TrpM ion channel by the
relevant cells in the subject. For exanple, a TrpM8 20
pol ynucl eoti de may be engi neered for expression in a

10 repli cekifonhaefiatddewphaahiuticAlcompestiod eorﬁﬁriéi’ﬁg?&l-ﬂﬁ%ﬁs@%ring a
%gove. Th? retroviral expression construct may then be
i BeeRwigal )éﬁ’gfe?tﬁfteraé%ﬂ%lé tha TepY 8 pablpspfidey pelyhiicleotide, peptide,

t it r QVi i . . .
it Sl it B4 1 SRR s
threxpipthsgimdudiag combinatigsahereed. i nf ecti ous viral

particles containing the gene of interest. These
producer cells 25 may be adm nistered to a subject for

engi negd ﬁ}ﬁnﬁﬁééuﬁcéﬂoié{ %8t B mEY BE ?(?’Shluﬁﬁn%{r ﬁ.ﬁf?fal usage éne human

pol ypeptide in vivo. For overview of gene erapy,
15 @mdpeisringy, madipee Thé malh yypecadly cotipeise Myt exudranore of a

[ G- d Ther ti roaches, (apd references

o TN WETRE (N
Siluanth #or taardpéutie WReagh w8l G we iRt Bﬁélﬁiaeéﬁmchﬁﬁﬁ fafd atd d
(1996) . WD 2005/ 094569 PCT/ GB2005/ 001151
described, for example, in Remington’s Pharmaceutical Sciences, Mack Publishing
Co. (A. R. Gennaro edit. 1985). The choice of pharmaceutical carrier, excipient or

20  diluent can be selected with regard to the intended route of administration and standard
pharmaceutical practice. The pharmaceutical compositions may comprise as - or in

addition to - the carrier, excipient or diluent any suitable binder(s), lubricant(s),

suspending agent(s), coating agent(s), solubilising agent(s).

Preservatives, stabilizers, dyes and even flavoring agents may be provided in

25  the pharmaceutical composition. Examples of preservatives include sodium benzoate,
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80 FORMULATI ON AND ADM NI STRATI ON Pepti des, such as
the soluble formof TrpMB ion channel pol ypeptides,

wae@sosgeni sts and ant agoni st pepti des or smal PCT/GB2005/001151

mol ecul es, may be fornulated igh conbination with a
sui tabl e pharmaceutical carrier. Such fornul ations
conprise a 5 therapeutically effective anount of the
pol ypeptide or conpound, and a pharmaceutically
I r I

?rﬁg%cgﬁ r?gg %&Ffs at e@d{%& o o?ﬁémd %?tp) c?agﬁé a‘:ﬁldSSuEéJ%ﬁthQ ggents
dnagtb@a;leo uyedt er, glycerol, ethanol, and conbi nations
thereof. Formulation should suit the node of
adm nistration, and is well within the skill of the
art. A8 fe=Yol
packs ang@tﬁ%%@?@%@gﬁg{Pg%%g&%ﬁe Ormﬁgvg&@gnta?ﬁ%?%ﬁknton
fth¢ ﬂlé&remt dblivarg system® By why dfexaimpdy, ¢l gratmacdutitd@omposition

Eltﬁ%gﬁﬁgkg ﬁi}ﬁiﬂi@é CLWBYG ﬁga&gﬁ 8%18gé$aerﬁ%{1-%%1§np%? gy a mucosal

qsaﬂe U6 texaﬂ%w dshh 19459169? PR Bor MHalhtidf of easIE kbibtion, or

conmpounds referred forms of system c administration
@harentrzalishar whick mha Mpqsﬁmos farimotated tysan mgdctedpde form, for
i ntravenous i ectt

RliEEy B bR ol iR L e S

| ATt by kiay forfilatioh i ekeidesioied to ‘tﬁ&ﬁhb&e&l $¢Goth routes.
Al ternative nmeans for systemc admnistration include

transnucosal and transdermal adm nistration using
t |
gte R 2 ; r\gg%% rtﬁéé& n?ﬁ tQ e glaﬁ?érgds maE ?sfaH? lt}g 8%1’?&’16%%5'[9J1}i1’[6?’[1ﬂ81

inucerd, &t s}muMbﬁ’lﬂaﬂﬁmhﬁtIﬁﬁaﬁle ﬂﬁihhh@trarmﬁt&hotcghahe gastromtestlnal
admi ni stration may, al so .be 20 possible. Adm nistratio

ack; feisX i Hushasldmeyesisiant th é’fqtéfﬁb’%%fie%ﬁ‘iﬂtlefls stable at acid pH
Iggés'lsﬁrﬁltté&e&e@gérﬁ%ﬁh&fsof@ﬂé’es pastes, gels and the

dosage Tange required depends on the choice
of peptide, the route of admnistration, the nature

22 ntj PS’V I}%re %}lﬁ%tplﬂg{%eﬂﬁe@ lf?lgatrﬂ%lrﬂgqa?gwtgg%ﬂ e bdﬁgﬁ e admlmstered by

RARGdtiohi BINGE foratlbt @mp%ogﬁb%9g€§ess§t9%wa11y M Bl Bt B lotion,
range 25 of 0.1-100 pg/ kg of subjéct. Wde variations

|sn1utlhe, Qﬁm,eun@wagedumWwﬂer by aise of Hekin p&tpbmrelb’ inghe form

S P B AL SRl BT RIS bl PBL AR cvites it
a;bﬁemirsﬁ sdhixBire Wil ex@KASMS, r 10 lfoRe 6T elibgis! dligdhs\weul d

be
suspensions containing flavouring or colouring agents, or they can be injected

O he
cutaneous route

parenterally, for example intravenously, intramuscularly or subcutaneously. For
parenteral administration, the compositions may be best used in the form of a sterile
aqueous solution which may contain other substances, for example enough salts or
monosaccharides to make the solution isotonic with blood. For buccal or sublingual
administration the compositions may be administered in the form of tablets or lozenges

which can be formulated in a conventional manner.
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WO 2005/ 094569 PCT/ GB2005/ 001151 81 expected to
requi re higher dosages than adm nistration by

WO paosayBseouUs i njection.  Variations in these dpGHGB2005/001151

| evel s can be adjusted using gtandard enpirical
routines for optimzation, as is well understood in
the art. Pol ypeptides used in treatnent can al so be
gener at ed endogenously in the 5 subject, in treatnent
Wod@hilfd es often referred to as "gene therapy" as
descri bed above. Thus, for exanple, cells froma
subj ect may be engineered with a pol ynucl eotide, such

as a or. RNA... t o encad i.de ex vivo. an

for e AUNDRE erbipuisp FOGEE > SrRigfitEhiabing o LiphnorBBila
Y&pbi¥e in 4 A®ariflal Whith@ohipeiled inbrdstitetie nnGnilReith the TrpMS ion
subj ect. PHARMACEUTI CAL COVPCSI TIONS 10 W furt her
ehansebedyneniidar ot agment |thqsmfp@c§qqpaf@ﬁo eEdyee antihgdy and/or T cell
AdAAL @g&a&% %rot%&%ﬁ%paglgflélﬁfg% Ynfle agga%séb BIRYRH, Hin and
\tﬁfcteﬂrpaﬂfcumty Iﬁﬁdﬁtetdaﬁtf@,oém@{gjotha@l onally a
pharmaceutically acceptable carrier, diluent or

exci pients (including conbinations thereof). The

phar t wﬁg

usagg@i% E%l}ggl]nen%) %%%E%rt?ﬁél}éjﬁ%{a i'Ccl ne r@{" V\/Ie(fli)ml
rasposalih ¥ ncaanmial Whlchmpmpmeemielu‘mnﬁg ofTr@M8 polypeptide via a vector

har maceuti cal | bl e d| uent., carr
e anbressRp abIaoNS el FlePhds Vit fil Gptoripfice such an
ﬁrﬁﬁ%ﬁ@l%gl'éélcregﬁcﬁls@ SpiRllite £RMORyY kdplocet BA@ARES Hohlf dbeases.
art are "~ described, for exanple, in Rem ngton's
Phar maceuti cal Sciences, Mack Publishing Co. (A R
Gennar,0 it. choi ce of har ceut al .
carri érf HEQE?T}%% egir egagesoﬁolaﬂémmglgﬁ ‘fcé%et %Hn%ap«ﬁn
(&wodltfoﬁ) Wihech, MR S ebduest Bitdh nﬁq{ﬁlmaslt}ro@t ficah
standard ~ phar nmaceut i cal practice. The phar maceut i cal

erampn@hogucdn@smsse dwhet mgenzed to a dirpME podxpgptidewhergin the
ngcgsa{\ r%cec{rpglggr%% Icagf'nrggffﬁ) }901 SIH(g ﬁ%F%JMS %gﬁe{ ?1?1;3 Q/accme foméulatlon

ﬁg@ﬁhl(tﬁér,coﬁqirmblalsuﬁaMQcmeﬂt (s) Preservati ves,
stabilizers, dyes and even flavoring agents may be
provided in 25 the pharnaceutical conposition.

EXampkese flc REATELURLENER hACbUBRKERAbHTIPBRAR RN, ¥R

preferably administered parenterally (including subcutaneous, intramuscular,

intravenous, intradermal etc. injection). Formulations suitable for parenteral
administration include aqueous and non-aqueous sterile injection solutions which may
contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation
instonic with the blood of the recipient; and aqueous and non-aqueous sterile
suspensions which may include suspending agents or thickening agents. The
formulations may be presented in unit-dose or multi-dose containers, for example,
sealed ampoules and vials and may be stored in a freeze-dried condition requiring only
the addition of the sterile liquid carrier immediately prior to use. The vaccine
formulation may also include adjuvant systems for enhancing the immunogenicity of

the formulation, such as oil-in water systems and other systems known in the art. The
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82 sorbic acid and esters of p-hydroxybenzoic acid.
Ant i oxi dants and suspendi ng agents nmay be al so used.

wab@seo4sey be different conposition/formnul ati oPCT/GB2005/001151

requi renents dependent on thggdifferent delivery
systens. By way of exanple, the pharnaceutica
conposition 5 described here may be fornul ated to be
delivered using a a mni-punp or by a nucosal route,
Hag¥AMBLRnd 3% Be @%b'ﬁ‘ﬁc SRFVRY 0PtheARIceHR lanfl @4n be readily

i nhal ation or ingestable solution, or parenterally in
vpieainedhby toitipesixpemmentstidror nul at ed by an i nj ectabl e
form for delivery, by, for exanple, an intravenous,

i ntramuscul ar or subcutaneous route. Alternatively,

t he f Yhsathath /N bEPIpRRAGRD GRS Er Mdrd Brpdles pyl idey or peptides.
bot h routes. %8 \Bmerpe the agent is to be ge |€fgred pep
nmucosal |y through the gastrointestinal nucosa, it

shoul g, be _able to.remin stable.during transi.t thou

e ohat PrsphelehPr LR yhaPody S b inrhiBREE pb s or
pERids(sRAS adtive i gegiehi(f), & lGhOYMad aht eKilled ‘irﬁﬂﬂe%rtﬁ‘l’y?\'@ﬁl@, such
pH ~and resistant to the detergent effects of bile. )
VeSS aisatenarech evini eckablesheithes e LgvidSolwionp a5 suspesipns aselid

i hy - ' at k.on, i . f
RS TR PSRN in 08 shiHAREh 1 Bapld it HEMR Y atso be
pepared, Thegabpdration may aikobe@milsifiad, oo thaprsteim gnqapsulsed in
B% use of a skin patch, .orally in the form of tablets .
ReRICH Hyy askxs yr Sedi Wesedlenis grerTisp Mied B4 Xgiptepfs which
%gﬁh‘ﬂnﬁfc eftically WeBsHtaH1E Bd cordb Abfe Rithithe ﬂ{%%ﬁé{&ﬁeﬂ Shitable
excipirents, of 1n‘the formof elixirs, solutidns or
sugperts aenfor cyampla ivatpr f Jaline udeiktrgse glyceatob, athangl, &g dretlike and
or t.hey can be. injected 20 parenterally, for exanple
f?ﬁ??lﬁe)ioﬁjé?}%qrﬁo,ef' i ntranuscul arly or subcutaneously. For
parenteral adm nistration, the conpositions nay be
best used in the formof a sterile aqueous solution
whi ¢ himesiditiosntfadasired, e vapginstagicemtain grinexameunss efraergiary

I or.__.npnosaccharides.to make t l.ution
PsblseR el SR LiPIohR ARG, bty aphes, anvior
adjuvantsihieh eflhridaeh < OifivEids® 05 tHeBMctife. MNP adfhvhiits
the formof tablets or | ozenges 25 which can_ be

Waichuman keceffetiye deshudsit reanot dighitedrto: alpnimes hpdraside, N-acetyl-
ngn%iq%éoql%ﬁ-}so gﬁl:t%amine (thr-MDP), N-acetyl-nor-muramyl-L-alanyl-D-

isoglutamine (CGP 11637, referred to as nor-MDP), N-acetylmuramyl-L-alanyl-D-

isoglutaminyl-L-alanine-2-(1’-2’-dipalmitoyl-sn-glycero-3-hydroxyphosphoryloxy)-
ethylamine (CGP 19835A, referred to as MTP-PE), and RIBI, which contains three
components extracted from bacteria, monophosphoryl lipid A, trehalose dimycolate

and cell wall skeleton (MPL+TDM+CWS) in a 2% squalene/Tween 80 emulsion.

Further examples of adjuvants and other agents include aluminum hydroxide,
aluminum phosphate, aluminum potassium sulfate (alum), beryllium sulfate, silica,
kaolin, carbon, water-in-oil emulsions, oil-in-water emulsions, muramyl dipeptide,
bacterial endotoxin, lipid X, Corynebacterium parvum (Propionobacterium acnes),

Bordetella pertussis, polyribonucleotides, sodium alginate, lanolin, lysolecithin,
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VACCI NES Anot her enbodi nent relates to a nmethod for
i nduci ng an i mmunol ogi cal response in a mammal which

W@ oios945¢s | nocul ating the manmmal with the Tr phGI/GBR005/001151

channel pol ypeptide, or a fragnent thereof, adequate

to produce antibody and/or T cell 5 inmmune response to

protect said animal from anxiety, stress, depression,

pain and cancer, particularly prostate cancer, anong

91'{ h3, s ?&nu@%%&ﬁﬁe@ RG] 5 DE BF @ ar Q)l&k@&kb&qylﬁérs or
uci ng ' ogical response in a mammal which

cthmpsrymﬁs!ac déjuivargs. |S|mgh adjivanB amﬂvy.ﬂ@bi@ icommeireially fremt vgious

TR oF S e UOAYah 81 QMR ORI pise . N3

BIOFreﬁ&ﬁyﬁﬁoﬁmdt@Aa}waﬁt ﬁqutcﬁﬁlslefe%&juaﬁmr(@hfc& [ @Bdratories, Detroit,
di seases. further enbodi nent relates to an

Nhﬁumﬁﬁoglcallva00|ne formul ation (conposition)
whi ch, when introduced into a manmal i an host, induces
an i nmunol ogi cal response in that mamual to a TrpM

pol ypepiit4s, wiavfitsidhers Aaapresd (dilcin-warpl Afterirégel (4hiBinum
ﬁﬁvypeptl de or TrpMB gene. The vaccine fornulation 15

oXide) pret nwmrqfs‘bmﬁhgem aahpdhydregel are useil {rlyphEninum
ﬁ&ﬂ&%a@%%é@ﬁR&%ﬁ%&ﬂ@MrH% broken down in the stonmach,
RS erabl'y "adm

nistered parenterally (|nclud|ng
subcutaneous i ntranmuscul ar, intravenous, intradermal
etc. |nJect|on) Fornulatlons sui t abl e for garent

r al
adni ntag PIRPPIEANOf ENIHEOSHR AN A BRET SR CYEEE Y O Efro?fi gange
S IoRE s X0 el AP Ulfbckde HRGuES, FANGAITLC, alyminum hydroxide
vdni t[elpresrendmrantdnmmt)ofmb(mt DS of thetvendine mlxthrEt (bPéz(bzl bﬁsnt)

f the re ient; and_.aqu and. non-.agueous s eril
§a%¥?§r?§r MQQ Npgcuies ﬁa@fﬁwfa@%@wgﬁm ﬁﬁ%l RUETRIE tigh'or ®
e
B e 2 e L B ERI S R BpRiI host
preddreldy afpglthles and vi al s and may be stored in a

freeze-dried condition requiring only 25 the addition
of the sterile liquid carrier inmediately prior to

use. 1IRe ¥a0a1A6n, the ngujhanc ?ﬂb@ﬁ%ofﬂ&&e& b Ydrile container

adj uvant systens for e |nnunogen|0|ty of
whiehfiothen Isenlecband ssareld aas luw temperaztzateeforwsmpm &ndr it may be

E@%ﬁ{%&é@%ﬁ%&% perrmts ong term sIorage n 212 gtgl?jhggdd' 0(151%

The vaccines are conventionally administered parenterally, by injection, for
example, either subcutaneously or intramuscularly. Additional formulations which are
suitable for other modes of administration include suppositories and, in some cases,
oral formulations. For suppositories, traditional binders and carriers may include, for
example, polyalkylene glycols or triglycerides; such suppositories may be formed from
mixtures containing the active ingredient in the range of 0.5% to 10%, preferably 1%
to 2%. Oral formulations include such normally employed excipients as, for example,
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, and the like. These compositions take the

form of solutions, suspensions, tablets, pills, capsules, sustained release formulations
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84 dosage w || depend on the specific activity of the
vacci ne and can be readily determ ned by routine

wexpsiop4sent ati on. Vacci nes may be prepared froPCDGB2@5/001151

nore TrpMB pol ypepti des or pgptides. The preparation
of vacci nes which contain an i nmunogenic
pol ypeptide(s) or 5 peptide(s) as active
ingredient(s) is known to one skilled in the art.
;?dﬁd%'ré dd édﬁ%{"‘n Y@%% 0§ Al RS ﬁ@%&&tq&ef&mg@@% 870%.
her as qui d solutions or suspensions;
M&temsths uraccam ®mpns1t1@olwb'ppmh$erd, the lypphqusmtmtﬁnah may be

ior to,i ion ma al so be
b bRonk bl ralensipe. BREO Glligndt Breferably
gﬁ@@%gﬁmbﬁmgg in |iposonmes. The active imunogenic
ingredients are often m xed with excipients which 10
are pharmaceutically acceptable and conpatible with

the agtive i di ent U|t ents

excarpf. 85540, BRIRRRS St RBim SRR G B provided
@lithtah @ntekik o il coafiingafor exinple Ea@fagit 1B ABetirhgior”, icbllulose
desired, the vaccine may contaln m nor_ anmounts of

aepiate.icallylosesagstatephihalats gr hydiex watopyhepthyl csHiloss f yi ng
agents, pH buffering agents, and/or 15 adjuvants which
enhance the effectiveness of the vacci ne. Exanpl es of

adj uvané SrpMAe Iipslypémiﬂebﬁlaszbé darhhwleated ﬁﬁﬂouﬂevmineaerseletm)ﬂ or salt
limted to: un1nun1@§drOX|de N- acet

Easi B U R AC D st Lo anid giion salts (formed with
%‘g%@%rger r rJPéﬁeaISBbhaé) a‘ﬁh% Bre fori6d Wlﬁqh&%aﬁl%ds such as,

t'o as ‘nor
Mrazatylenydroghleric alphogghofe ac@sgbnmmmorgdmd_acadis such as acetic,
ani ne

SHHte igtin ansilsic, Sl Prout Bty Ra e ey Howsgpay also be
B&ERA TR 1r&hi MAEe¥abh ad Tk d¥aBhple Malifiln GRMsBIUAS ahfiiifum,

conponents extracted from bacteri a, nonophos?hory
balpiuoh, Ay ferriehydrosidesy almq/wh@r&anlahdse@ @b Isoprgplylasnat.et on

2%. S / T 80 |
‘lf_th%ll"‘mé‘}c?vﬁpelﬂ@ga@?m 3 a{qﬂ?L)aiﬁ vvegn %crangegg ntS Is o|nncl ude

al um num hydr oxi de, alunlnun1phosphate al um num
potassium sul fate (alun), berylliumsulfate, silica,
ADMINBITRATIONar bon, wat er-in-oil enul sions,

oi | -in-wat er enul sions, muranyl dipeptide, bacteri al
endotoxin l'ipid X Coiynebacteriunz parvunz

( Pr opir blaﬁtaqmiysiaﬁn adihesprminBahe ettell cbsﬁ)@Wh'ﬁ:hiv&’ll be most

ol onucl eoti des,, sodi um ﬂl o] nat?1 | anol i

g%iee@r i jndividual subject and 1t will vary with'the age, welght and response of
the particular patient. The dosages below are exemplary of the average case. There
can, of course, be individual instances where higher or lower dosage ranges are

merited.

The pharmaceutical and vaccine compositions described here may be
administered by direct injection. The composition may be formulated for parenteral,
mucosal, intramuscular, intravenous, subcutaneous, intraocular or transdermal

administration. Typically, each protein may be administered at a dose of from 0.01 to
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WO 2005/ 094569 PCT/ GB2005/ 001151 85 vitam n A,
saponi n, |iposones, |evam sole, DEAE-dextran, bl ocked

W@ owsloy4sey s or ot her synthetic adjuvants. SucPCT/GB2005/001151

adj uvants are avail able comgrcially from vari ous
sources, for exanple, Merck Adjuvant 65 (Merck and
Conpany, Inc., Rahway, N. J.) or Freund' s |Inconplete
Adj uvant and Conpl ete Adjuvant (D fco Laboratories,
Betidkd bod é\{gmhp&@éﬁbl foRi G akd Yo nadkpMAReD réféFaBl}aﬁomO 1tol
Anmphi gen (oil -in-wat erg Al hydr ogel” (al um num
madepbddyeysigitr a mi xture of Anphigen and Al hydrogel
are used. Only al um num hydroxide is approved for
human use. The proportion of inmmunogen and adj uvant
can behy s eadRiniterei”Mdaks Hanasy b%%ﬁl%r'n@ﬂ@n@ﬁte&ﬁﬁcﬁhes Viral
are present in effective anounts. For exanple
éﬁlmr)hmmhamdm@ Mictiele butate pet litited éntadenpviral vaetoun defo-associated
% i N
SRTBANORE G tehes RAE BT RV T de B Esom g
Badmaivmapmm Nahivixal dl?ﬂlverg iS¢ Ra GRS iﬁa:lddaexpt(ﬂme@a@ﬁ tiafigheotion,
0.2 to 200 g/m, preferably 5 to 50 g/nm_, nos
HpeseBicaAMURgliRpserIes, hzsof%tmessatlpmcrfapla? aphiphifes (Gﬁéé)i g
R B DR Sy En R oy b o
Hrdtep temdcosah nadal, ondlypaventerhl, gesteidtestinh], toyioph ot sigAinigoa
ermts long-termstorage in a stabilised form The
€t nes are conventional ly adninistered parenterally,
by injection, for exanple, either subcutaneously or
intramuscul arly. Additional fornulations which are 20
sui t abhetefor‘adminesteradthesludés tad s moslimeed ondslivetyurjea mucosal

R Senspbiop Eopy B el Sl Fogiiar! BF AOERICHY 6 4P PPGREDle
SGtidiT) GlpdetRterdl 9bute WhRFA Bver) Qs ¥RhKVhieB@bRIf¥ER)] shicR ks, for
triglycerides; such suppositories may be for nmed from

FRA0INIF.c TBIEAVEROUS, M aBECURRTTOr FebouRIeoUs ETWEE.i n t he range
of 0.5%to 10% preferably 1% to 2% O al
formul ati ons include such normal ly enpl oyed exci pients

as, fQhe %Xrﬁn‘ﬂb-admﬂﬁsta’@dl’f neaeuhitehe sié aﬁceﬁm@fofmmmlﬁtﬁduon of
| act ose, st arch nesi um st ear at e, sod

SR 47T %mpkerhelﬁ Polpghiads aneh %a%h%naé entatbréuﬁlhés adjuvant
hickGicn tHAEHE nEQERRY holifAford 8KGe iBune system is achieved. Thus, whilst

the polypeptide and the adjuvant may be administered at the same moment in time and
at the same site, there may be advantages in administering the polypeptide at a
different time and to a different site from the adjuvant. The polypeptide and adjuvant
may even be delivered in the same delivery vehicle - and the polypeptide and the
antigen may be coupled and/or uncoupled and/or genetically coupled and/or

uncoupled.

The TrpMS8 polypeptide, polynucleotide, peptide, nucleotide, antibody thereof
and optionally an adjuvant may be administered separately or co-administered to the

host subject as a single dose or in multiple doses.



10

15

20

25

formof solutions, suspensions, tablets, pills,
capsul es, sustained rel ease fornul ati ons WD

wWQeB50084569 PCT/ GB2005/ 001151 86 or powder s BOMGB2005/001151

contain 10%to 95% of activeggngredient, preferably
25%to 70% \Were the vaccine conposition is

| yophilised, the Iyophilised materi al maybe
reconstituted prior to admnistration, e.g. as a
suspe : e r ; in
Bt o % e BE PR i RaRARL LR el Ry
adininistertd by b anmber & daffieretroutenyudhes pjestiose@vhivh trelusies

enteric coating conprising,. for. ex |l e, Eudragit. "S,.
E%rams@itsub@@neggﬁ ) picamuistiler Siectiop binprapl miichsal gral, intre-
pkgim,' A8 lor BAdLOMRRRM ARt hyl cellul ose. The TrpM8

pol ypepti des may be fornulated into the vaccine as

neutral or salt forns. Pharmaceutically acceptable
salts.jnclude the acid addi.tion salts (forned, with

Free T TRS4S GCP Grmptr 15 seres Ropiep R EHoa et Bl
WhivRndidHANY aBineni R6led paHEMIBSby frféction aaPELample, either
hydrochl ori c or phosphoric acids, or such organic,
sdicuenenvsly erdntaareuscelarly ohdditienal fepmudations svftichaesuitable for

Salts for w.t.h.the free 4 r I be
et Detr Fatmitibfhuioh i ESBRTEA o R IBE 18
Fathiulbion$ Foa SifipdfitorRETEditithal bidadrs bndarderd may iilude, for

hydr oxi des, and such organi c, bases as i sopr.opyl am ne,
emnple.pelyajkvhseshycos aitAglyasridss etk sHpPSILRTies Ay R forfgd from

Jifg Py AT Teal o6 DY a1
8%, Oedllfernfulaticns indhdiewsiudiuabdrnsalilyj eegtloydaxcipiwmith bs,\fargxample,
ith the e, .wei.ght and response of the rticul ar
haTTaReuTionk REtdRS L HUE i 34105 Sshe RSB Lgase, sodium

AULhAAR, CdRfose, MEIRsIAR GAfdnalf alfkOUE $iRe. THR:sk REMPLSIHBAS take the
I nstances where hi gher or | ower dosage ranges are

fremi afedlutiths spspensiacse tiblets pillsnchpsales isngainsapelstsei forsulations

descri bed here.may, he dm ni.stered. by difrect -z o
Ep ot PREL B8 es ot iy BesPistarelBy oo v 70%.
RN he Waboine EBERSRIon i$ RopRlHET; thed§opHidetiviareidbmay be
subcut aneous, intraocular or transdermal 25 = = |
seanstiteed arpge admjystedionye. g@a@wume‘@@]@p.&wsggﬂmn is preferably

a0l steked at a dose of from0.01 to

FURTHER ASPECTS

Further aspects and embodiments of the invention are now set out in the
following numbered Paragraphs; it is to be understood that the invention encompasses

these aspects:

Paragraph 1. A TrpM8 polypeptide comprising the amino acid sequence
shown in SEQ ID NO. 3 or SEQ ID NO: 5, or a homologue, variant or derivative
thereof.



10

15

20

WD 2005/ 094569 PCT/ GB2005/ 001151 87 30 ng/ kg body
wei ght, preferably fromO0.1 to 10 ng/ kg, nore

woe@bersiwy fromO0.1 to 1 ng/ kg body wei ght. HEGBeo0§1001151

"adm ni stered” includes deligery by viral or non-vira
techni ques. Viral delivery nechanisns include but are

not limted to adenoviral vectors, adeno-associated 5
viral (AAV) vectors, herpes viral vectors, retroviral

vect O!Pﬁra[gi' i, VA Silcld@64i8 kRoodBpth RAGAEHANE _ﬁ&:'ordh?i&l’&r-agraph 1.
Non-viral” delivery nechanisns include |ipid nediated
transfection, |iposones, inmmunoliposones, |ipofectin,

f ﬁteir g iar_caggq% i3?|0 a@%g?&é 3@%&?@%&@%&%@%&”& nucleic
&8st RnBe hodrEin BHQ I N&! 1 LG B N6COSHEQ MBIRD: 4, &1

parenteral, gastrointestinal, topical, or sublingua
homplpgue svariFiteorderivativadindredist er ed" i ncl udes but is not
limted to delivery by a nucosal route, for exanple,
as a nasal spray or aerosol for inhalation or as an

I ngesPaklfiphsiol W pdPepidP s frh@té® ofa@bBpeptide
delivery is by an injectable form such as, for
aseonging to Baragigph dvenous, intramuscul ar or subcut aneous
route. 15 The term "co-adm ni stered" neans that the
site and tine of adm nistration of each of for
exanplpasagtdpa 5Tr 1psypyipe pdcoftien o apaprapghd whivhabmprises one or
entity such as adjuvant are such that the necessary

msgeFegiqs vhash aREomeingAEs bweamEQ [dyn- dviad SERK{IZ No. 5. or
ikl homy e, B ARG KRV Bl iagh ok 4 g 0 .
aadrBEQi IDeNothere may be advantages in admni stering

t he pol ypeptide at a 20 different tinme and to a
different site fromthe adjuvant. The pol ypepti de and

adj uv . EYeRuRE: S8k ENRUEE d POl ptid@BR oflihgd ¥SPYragraph 4
vehic?g&gmgﬁﬁ tﬁgmbolipeptideﬁg%d&%ﬂgﬁlantigenE%ay 6ggap

onbipl ed and/ or uncoupl ed and/ or genetically coupl ed
and/ or uncoupl ed. The TrpM pol ypepti de,
pol ynucl eoti de, peptide, nucleotide, antibody thereof

25 angaRptdpanal lAyvRibradngMsnk ameh%cﬁﬁd&éﬂdﬁiggb @ehragraph 2, 3,
separately or co-adm nistered to the host subject as
aréingl e dose or in nultiple doses.

Paragraph 8. A host cell comprising a nucleic acid according to Paragraph 2,

3, or 6, or vector according to Paragraph 7.

Paragraph 9. A transgenic non-human animal comprising a nucleic acid

according to Paragraph 2, 3 or 6, or a vector according to Paragraph 7.

Paragraph 10. A transgenic non-human animal according to Paragraph 9 which

is a mouse.
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conposi tion and pharmaceutical conpositions may be

wa@cdisndesber ed by a nunber of different routes BUDIEBa®Ss/001151

injection (which includes pggenteral, subcutaneous
and intranuscul ar injection) intranasal, nucosal,
oral, intra- vaginal, urethral or ocul ar

adm nistration. 5 The vacci nes and pharmaceuti cal

CONMPOSkLy f ' i, analsli
. olsérE%r‘rﬁglg 1 g'a[rjg(ﬁéﬁ{ PAPERPRGS ORI Lo FRPIBY AN ia

adm ni st terally, by injection, Tor exanple, .
@kthbé of identifyingmeausdund evhidhris carabiscaflintetagting\spficificaRg vith. a
for hgqions whi ch are suitable for other nodes of
REFHCtrati on i ncl ude suppositories and, in sone

cases, oral fornulations. For suppositories,

traditional binders and carriers may include, for 10

exanpPeagpph Y2 Kyé efecirapsgendt sonohumar glipekaccasiing o Farpgraph 9

S ositori .be formed fro 1 Xt 0 i n
nRamdbof ig Mai e e Thhutd Silsn T bR FRhAu "
{&Mikﬁ%all}‘?/%tﬁai&g{%ha%@ll formul ati ons include such
normal I'y enpl oyed exci pients as, for exanple,

phar maceuti cal grades of mannitol, |actose, starch,

magnesi um_s r qt [ - ' :

mmon iR § 5otk I SARCURA o B HighPEBhe method
écﬂili 'diﬁgecdlrﬁaol‘[iﬁg mcefl “slidhteb;'gﬁ@&f Tspp ]Eemeptm:n svitht sadzindidate
pills, capsul es, _sustained release fo a s or ..
Sosuraind and deteEniving Moo e ooy BTN CCR N d el i
f%%?eﬁ&fa%bi%sﬁﬁggfgaﬁihgoqf@ctin Mere the vacci ne conposition

I's the

yophi1T1 sed, yophi |l i sed material may be
reconstituted prior to admnistration, e.g. as a

suspensi on. Reconstjtution i.s.preferabl ef.fected i.n
buf f e}??faa@Ph@)geT%ERef @ﬁ%ﬁ%ﬂ&f}ﬁ%m@ € paamao% foWetiflg the
?%EF%%JEFS i ﬁ%cy‘c‘ﬁ% ANIY §14 EINWRIEE n{t¥ dS®inpRides ¢dhtdckifg a cell

ow ng nunbered Paragraphs; it is to be understood
whivh exhessasvizphiSovitencodisatosemponnderd deigratinigg whether the level

A N R e L Ty

5, or a honol ogue, variant or derivative thereof.
Paragraph 15. A method of identifying a compound capable of binding to

TrpMS8 polypeptide, the method comprising contacting a TrpM8 polypeptide with a

candidate compound and determining whether the candidate compound binds to the

TrpM8 ion channel polypeptide.

Paragraph 16. A compound identified by a method according to any of
Paragraphs 11 to 15.

Paragraph 17. A compound capable of binding specifically to a polypeptide
according to Paragraph 1, 4 or 5.
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WD 2005/ 094569 PCT/ GB2005/ 001151 89 Paragraph 2. A

nucl ei ¢ acid encodi ng a pol ypepti de according to
weageesph 1.  Paragraph 3. A nucl eic acid accPeTGBOS001151

Paragraph 2, conprising thegycleic acid sequence

shown in SEQID No. 1, SEQID No.2 or SEQID NO 4, or

a honol ogue, variant or derivative thereof. 5

Par agraph 4. A pol ypeptide conprising a fragnent of a

pol y ' 3 AEEOL LY par ]%}9{% . rt
pol yggpg%lllagglacgjgr gﬁng&%ébggga%rggp %v%a?c% fcoﬁ"pmr"cin?éé,){r\pa
therwef of a nueleie acidgicocndingho hragraeph2fbdiogdo s nshedkfen peEQring
I@ No. 3 and SEQ ID No. 5, or which conprises one or
afodissegi ons whi ch are het erol ogous between SEQ I D No.

3 10 and SEQ ID No. 5. Paragraph 6. A nucleic acid
encodi ng a pol ypeptide according to Paragraph 4 or 5.
Par aBaragiapl 19.AAneotiordycapgiré siffbgnding spdeéfieallydd d polypeptide
accor dj to Paragraph 2, 3, of 6.. .15 Paragr 8. A
aGERnE Rt - i & it e LS PSRBT AP AR ERa DY =
iR AR ABEbrding tPPar@frabh 203 oVEChPparbRIA Ng to

Par agraph 7. "Paragfaph 9. A’transgeni ¢ non- human

ani mal conprising a nucleic acid according to

Par agr aph 3,0r 6, or.a.vector.according to

Par aBragTPh 20 piigriaii EXHR A DG ERP e Ry s or more of
tHRTHIIGWinC£ P619p it Acddading tPPiragraMhi Lt orX) ok pard tH¥BdeFEa nucleic
WO 200570945 PCT/ GB2005/ 001151 90 Paragraph, 11. Use
aqif aecopding peParrgrephidcortdl. wgPEd thetieatjaysstor aceprding o Paragraph
et g AN Y | ' I f1 .
ey G el R oCAPRAT Sl BB (b oBARAAID 117, ana
aiPaitigdaabeotding tsParagraph 19,a0g0dbet oitherpianmaceusinallyedcceptable

accordjng to Paragraph 9
carrier or diluent.

Paragraph 21. A vaccine compositiom comprising any one or more of the
following: a polypeptide according to Paragr-aph 1, 4 or 5, or part thereof; a nucleic
acid according to Paragraph 2, 3 or 6, or part thereof; a vector according to Paragraph
7; a cell according to Paragraph 8; a compound according to Paragraph 16 or 17; and

an antibody according to Paragraph 19.

Paragraph 22. A diagnostic kit for a disease or susceptibility to a disease
comprising any one or more of the following : a polypeptide according to Paragraph 1,
4 or 5, or part thereof; a nucleic acid accordirg to Paragraph 2, 3 or 6, or part thereof; a
vector according to Paragraph 7; a cell accorcling to Paragraph 8; a compound

according to Paragraph 16 or 17; and an antibody according to Paragraph 19.

Paragraph 23. A method of treating a patient suffering from a disease
associated with enhanced activity of TrpM8, “which method comprises administering to

the patient an antagonist of TrpMS8 ion channel.
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5 or 10 in a nethod of identifying a conpound which is
capabl e of interacting specifically with a ion

w@b@sedsso Par agraph 13. A nethod for identifyi PQI/&B2005/001151

ant agoni st of TrpMB, the nethed conprising contacting
a cell which expresses TrpMB receptor with a candi date
conpound and determ ni ng whether the |evel of cyclic
AVMP (cAMP) in the cell is 10 lowered as a result of

said P&Qgﬁgﬁ bAJA rﬁ)&ﬁ&%%uﬁg pﬁtl&ﬁts{?@&ufgoﬁom a disease

identifyrng a conpound capable of |owering the
essdoigled outh redweet aoiﬁwtwcd] "Il“rpM/&L\/Whlcﬂl ractha ¢omyiisehadnginfsiaging to

0 es conta whi ch expresses TrpMB
&%eﬁﬁgﬁéﬁﬁaﬁ’ﬂ%(’gﬂé&ﬁ% 8- det er ni ni ng whether the
| evel of cyclic AWP (cAI\/P) in the ceII Is | owered as

a result of said contacting. 15 Paragraph 15. A net hod
of i dBaregiph A% Am@h@bmdrmfakﬂaeagﬁp 3nati 29gint whictr theNBPMS

d h hod
BHPRER borEeriter i PAD PSS HAE (i Hen R s HESER PG, 3 or
shetihagot fie candi date conpound binds to the TrpM ion

channel pol ypeptide. Paragraph 16. A conpound
identified by a nethod according to any of 20

(F)’?r gg% 3& %phl% t R me":fh?cr B ?1% t?rpgpangﬂor é)’oﬁv%gmgo&@igea%gﬁ?% {)zﬁioent,

spec accor

Walchgbaphises, thétstap oEangiﬂs?e@ﬁ@laﬁgwﬁé 8r M6/ M@ﬁﬂb@ﬁ@% the
91 Paragraph 18. Use of _a pol )ﬁpeptl de accord| n
IFﬂé’reaE; .a&gimptldﬁ @PO@mgotP Pagagraphy In 4108 gf orgrartgherged; éﬂeclew acid

Parsa :
AELRIAFET SR S SRR ereoh feoRpal e PR 7, o
@E&bﬁ&;bd)ldlrfyto Paregrapy & peomboeal dto;cotdin@tomateggpmht%dﬂ 175an
accordi n t.th f
SIOpEepeatine epaeE By 15 » gt BB i s pging o

PRLagpRph ahd a&a@ém@acc‘afdlﬁé‘fotPérEﬁﬁ fO Paragraph 20. A
phafnaceutical conposition conpfising any one or nore

of the foll OWI ng: a pol ypept i de according to

Par agh 3R n alg'h 27. lg.n agént comBmsmg apo y%(e);f)tideaaxcgcyrglnegitg Paragraph 1, 4
or 5, or part thereof; a nucleic acid according to Paragraph 2, 3 or 6, or part thereof; a
vector according to Paragraph 7; a cell according to Paragraph 8; a compound
according to Paragraph 16 or 17; and/or an antibody according to Paragraph 19, said

agent for use in a method of treatment or prophylaxis of disease.

Paragraph 28. Use of a polypeptide according to Paragraph 1, 4 or 5, or part
thereof} a nucleic acid according to Paragraph 2, 3 or 6, or part thereof; a vector
according to Paragraph 7; a cell according to Paragraph §; a compound according to
Paragraph 16 or 17; and an antibody according to Paragraph 19, for the preparation of

a pharmaceutical composition for the treatment or prophylaxis of a disease.

Paragraph 29. A non-human transgenic animal, characterised in that the

transgenic animal comprises an altered TrpM8 gene.
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acid according to Paragraph 2, 3 or 6, or part
thereof; a vector according to Paragraph 10 7; a cell

wa@e@sngisnyg t o Paragraph 8; a conpound accor di nBCT/6GB2005/001151

Par agraph 16 or 17; and angantibody according to

Par agraph 19, together with a pharmaceutically
acceptable carrier or diluent. Paragraph 21. A
vacci ne conposition conprising any one or nore of the

fol | gwi_ng: paql L - (] :
T e
wiahapé alpdtatton i8 s€lectbd from thagtoupltendsaing o o éetetion of TrpMS, a
according to Paragraph 7; a cell according to
nmiAtiggin PS8 refuliBign Ecwa oh Bmstien, Mgrqdycel %ﬁ‘gqaéﬁhoa?@%% gene
e 0 R BERLA Dot AR kS oo
irsted a&in dfishickygdnouageicSaas enothargpedisd ing EupIMBnandox
nore of the faollowing : a polypeptide according to
coEbiRgiQiLf 2y of hgse or 5, or part thereof: a nucleic
acid according to Paragraph 2, 3 or 6, or part
thereof; a vector according to Paragraph 7; a cell
accoPalapgph 61 Par mgrlapiendranageriepumathavatggofidigtipnaldy disrupted

enGERRAHPIS Sohedh aietuhE e B Al Re( s aP] pespome and

£dsBS trattlob RS Et8dinE AReferlogaR eeimted with
e£elﬁhzgnced acgt ivity lo Trepl{/B, g, msﬁg%@%ngt hod conpri ses

adm nistering to 25 the patient an antagoni st of TrpM

S e e R

gledMathodi GEABR nueRRORIBERErHet tcBmbagugaEd) aasinvidniologous
Tr pM8, whi ch met hod conprises admnistering to_the

rqpéacp@ﬁntdmi@g &bl & firsphormplorB regieon lopzipthupstrepny ghthgpenos,
g . . : .
RpOOLL<FE il B RABANIGR ok e YRR

séduencedige pestasti atdenthy BEQISDTNMMS Ser seqGirQe Bndi@) assecond
Par agraph 26. A _method for '

ph reatjn nd/ or preventin
hgmglogy segior jocatef dpattream %ﬁ?\% Horbbﬁ*gﬂ%g@és ftﬁﬂga@ffbeﬁg piition, the
l BbRbRSe 1 RhudnBE wilshubAgaltiQedtho
B D AL O RO Pl il 10ei i o o
séond TrydB tzehdisaqeadce, the semmindiTopMEigdne sequence hvaving a location
downstream of the first TrpM8 gene sequence in a naturally occurxing endogenous

TrpMS gene.

Paragraph 33. A process for producing a TrpM8 polypepti de, the method
comprising culturing a host cell according to Paragraph 8 under conditions in which a

nucleic acid encoding a TrpM8 polypeptide is expressed.

Paragraph 34. A method of detecting the presence of a nucleic acid according
to Paragraph 2, 3 or 6 in a sample, the method comprising contactimg the sample with
at least one nucleic acid probe which is specific for said nucleic acid and monitoring

said sample for the presence of the nucleic acid.
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10 according to Paragraph 2, 3 or 6, or part thereof;
a vector according to Paragraph 7; a cell according

w0 e00Pav#er aph 8, a conmpound accordi ng to Par agp@pisBi®5/001151

or 17; an antibody accordingsto Paragraph 19; a
phar maceuti cal conposition according to Paragraph 20;
and a vacci ne according to Paragraph 20. Paragraph 27.
An agent conprising a pol ypeptide according to
Par agpaph. 1 : : 2] :
nci A baRRRih A odTeliBfBety RRRERY o BURpl focording
foeraeish B 4 oECing safply tdimghddediaprasiigeintatting theeshinple with
according to_Paragraph 8; a conpound according to
Pranipd) Accopdipg torFaragiaply bt and-mamforiEdy LR Gion hegsesence of
?@rg 19, said agent for use in a nmethod of
F&a or prophyl axis of disease. Paragraph 28. Use
of a pol ypeptide according to Paragraph 1, 4 or 5, or
part _20 thereof; a n g} i C aci ccordin 0
Par agFapsraph 36 6rm@1,1°‘g? ‘g%&“@“@ﬁ F‘gbsF?seaPr@ rgne caused by or
%g&%tg& Q8thtiRc B8 Ul Asch or Bttfelvise 65l B6préSion of TrpMS, the
ar agr aph é; a corrpounde according to Paragraph 16 or
ihéthod edmarisiap thebabepg ofioepddéatiggtiee lRaelag paitérn DF expressionrid

PR Tt il s Brbe B Fepered S e SERERS b i EfisbHE: e ©
DR PR Tl ANt @aMés o8k BdsionGid Bfat 6f 4 H&ehal BnitndAt t he

25 transgenic animal conprises an altered TrpM gene.
WO 2005/ 094569 PCT/ GB2005/ 001151 93 Paragraph 30. A

' WBTERbhE ol Sl e B oo bR 1 BRDI Bt 22 10

D% h Shdth@ flcorddndivl Fatdgeiphds, 1 wWMBh tige disaakalsiselected from the
TrpMB resulting in loss of functjon, introduction of .

gioup gowsivg lgonal andely mpshirilatisirtdisudeeplaIaR; fagial

Egl?c{bgaegﬁ&ﬁr hE@iEQ %%i%ﬁs%&de?,%séﬁfv% cg{ngwﬁiveﬁii%order, acute stress,
ntroduct on o n exogenous gene from anot her species

disbrder] seditatioansixizty diesrdem gériepalised amnytyalisordezsmajor depression,

Par agraph 31. _A non- human §ransgeni ¢ ani nal ing a

fYRRIRIBNRAPP T @lﬁ%rﬂarpﬁ%?aonaé ﬁﬁ%ﬁléfﬁ rder ﬁﬁ/eoiiélﬁg?xﬁipﬁ%mn-

whi ch the transgenic animal conprises in its genone

and expresses a transgene encodi ng a heterol ogous

ExpMBLES Ot ei n. 10 Paragraph 32. A nucleic acid

construct for functionally disrupting a TrpMB

Example 1. Transgenic TrpM8 Knock-Out Mouse: Construction of TrpM8 Gene

Targeting Vector

The TrpMS8 gene was identified bio-informatically using homology searches of
genome databases. A 87kb gapped genomic contig was assembled from various
databases. This contig provided sufficient flanking sequence information to enable the

design of homologous arms to clone into the targeting vector.

The murine TrpM8 gene has 23 coding exons. The targeting strategy is
designed to remove part of the 15th coding exon. A 4.0kb 5’ homologous arm and a
1.6kb 3’ homologous arm flanking the region to be deleted are amplified by PCR and
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gene in a host cell, the nucleic acid construct
conprising: (a) a non-honol ogous replacenent portion;

W@ bjosaofsbe st honol ogy region |ocated upstream BPET/GB2005/001151
non- honol ogous repl acenent Q@rt!on, the first
honol ogy regi on having a nucl’eoti de sequence with
substantial identity to a first TrpMB gene sequence;
and (c) a second 15 honol ogy region | ocated downstream

- I . t pOLLi O th second ..
L kBB g0 EERLACRIEN 108! LA AIE GRSeia
i tuaed jodtmplife fel Arvis 1s0sytheSiSSOREonlaRMPIIRAGNSRESENGS site

h d TrpMB gene sequence having a | ocation

fl%‘@(/eﬁg?e'g%gﬁg sIrigvien pRFYERC, %@Ipwi@éwéthé cleniog sitesaf the vector

I ' T, en 2 .
R ot T o BRI s G SR s, e primers
apodosipapd asibisted hetheptimetableGeRyw,Svig5 Cathi A16hig skeB 08 gel/Notl
cell ac?or.di n t? Paragraph 8 under conditions in
a&ﬁ P An£lonipg pifgs éé?léFséh@g%ﬁ“ﬂgﬁae 13 ﬁwaarygéﬂnw)efs@fpﬁesqu
i : ecting the
1%?12212%2%(}81? Pg{tﬁﬁé@?ogﬁagglg%sl’ § é;ﬁgg’g?lgll: uréj?ﬁ) Par agr ap_h 2,
3 or 6 in a sanple, the nethod conpr:s! ng c_ogt act |bng
the sanpl.e w t 25 at least one nucleic acid probe
i o T Gorle e o BReLr O GIEF S STt S MRNG rmB)
5 atab e Chsooa oLt 47 Bl & fo ity plfboscs: 5
apd8 hygbopriser pajtsi(hyri/hiprReed 8wE/30rR) tpemplifptidshort 150-

i . e, t
S AP RIET etom 5 el S At beyone
eathtarotyal ROCOG Hhdte ahAyRas AHE aRbetdP1R0S iﬂﬁgéa'izgfsl bghti$8kAeeted

sanpl e for the presence of the pol ypeptide. ' o
clones g mugie senotypingpriser pair (edipnddietR owhish dllemamsbiffarntiation

; iated with.increased .

4R 008 S 5B DNl B0 b e DT e

PCRewithre v ok specific paineg it ts sdsepssa3De; 4rd)ladiBl @ChiddsdrBshing
ttern of expression of TrpMB in an aninal

Pr!élg}\F!“fe ,s‘ié{; dﬁg?h asple sprrarriile e ofdhe Agprmrisgicyu end avhich
px@ﬁﬁ@é@%%rg@f@{eﬁﬁs)pteﬂg? 'ﬂz%[) 1 \&lhglﬁ ?%1%19({ wi}g%rﬁrglgf éaﬁﬁiﬁc to

expression wt a nor mal |
thg 2’ enal oithe venter(FHSIRIGEMNL ) pin this easecAar d61Tbhis angslim&fcan only

b &R %%rr]nsterznzplgtg DNA from cells where the desired genomic alteration has
occurred and allows the identification of correctly targeted cells from the background
of clones containing randomly integrated copies of the vector. The location of these
primers and the genomic structure of the regions of the TrpMS8 locus used in the

targeting strategy is shown.

Table 1. TrpM8 Primer Sequences

musTrpM8 5'prF GGCTGTGTCCCTGTTTGCATGTACTTG - Seq ID No. 6

musTrpM8 5'prR GTGCTAGGGATCAAACCTAAGACCTTG - Seq ID No. 7

musTrpM8 S'armF Age  tttaccggtGAATCTATGGATACCTGTGCTTCTGTC — Seq IID No. 8
musTrpM8 5'armR Not  aaageggecgcGGGAAATCTCTCCATACCATTGCTTAG — SeqID No. 9
musTrpM8 3'armF Asc  aaaggegegecGTAGGGTTTCAAGCAGGTGGTACTGAG — Seq ID No. 10
musTrpM8 3'armR Fse tttggecggCCCCTCAGCCTTGTACTTTGTAATCTG — Seq IID No. 11
musTrpM8 3'scr AGGCAGTATGTTTCCCCTTCAAATCTC - Seq ID No. 12

musTrpM8 3'prF TGGTAGATTTTTATGTGCAGTCTCCAG — Seq ID No. 13

musTrpM8 3'prR CCACCATCTTCCACACCACTTACCTAC — Seq ID No. 14
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28, or a nethod according to Paragraph 36, in which
the disease is selected fromthe group consisting of.

W@ owsap4sanxi ety, post traumatic stress di sor dePCT/GB2005/001151
phobi as, social phobia, spegial phobias, panic
di sorder, obsessive conpul sive di sorder, acute stress,
di sorder, separation anxiety disorder, generalised
anxiety di sorder, major depression, 15 dysthym a,

muQ’ﬁF%e % di SOf@A@ACGﬁE@A%%‘P@&A;@HT%ﬂdC‘f@ di,39kdey or post
rE’

epres EAPRA L Lseq ITM@NZIENI C
nock- ‘E[c é&éﬁéﬁcﬂe ql 15&5’?‘5 Gene
Ege“ ng vec A6 THRNEG B A& R - E
"3"i nf or mat i'¢ar y usi ng honol ogy sear thes of
genone dat abases. A 87kb gapped genomi c contig mas
assenbl ed from various databases. This conti

or ovThi@pbs’stimwfcﬂil@mrncﬂb@nmgs leaga t B idraildisrant thesTrpMS

enabl e t he n of 0 ne.to t
PR oA USELTS W o Aok s AP e garts JHusadh fptaced
wRRHbAGoRASRIEBus afericdE GRhpdied 6F irnbmidgehdis gdest::@hasioh @eporter
renove part of the 15th coding exon. A 4.0kb 5

(aHeamnt ndenendentiacdrgeng) upsgeam gk B sgectitarasbse egma@ﬁw ofa

B ot LB et O e s BiTe R e fi Snlih o

thar[e% }oldqReel into the targeting vector. The 5 end of
ol i gonucl eotide prinmer used to anplify the arns
is synthesised to contain a different recognition site

for g 5%@50%({ iy 640?%7 drfrls nQ0e BOAY &'&T mﬂaﬁggﬁng\‘véﬁor

t he C oni ng sSi vect or ers a
Tﬁbmmm(@m Fl@ﬁredlj rmlatgeengﬂy pes: DNA prhpxaraia:mes ofaddnghg,

st B e <S5 IatRE 2o ey el i BB Bin e
DWB%&E&E& mﬁlaﬁ&héﬂ Itaﬁesc@tfmg%@%{;gﬁ En:{ﬁ&es@a{lr SekeE 6t HF

t he targetlng vect or used i ncl ud I ng t he re evant
umiged sitedh rt}mwezstou' bsqkbpse bdtowen he apipieiHm eyistanqe gedelpnd be

o BR PR R ThE PP AL Pa A OB PreCPleRand e

rels&%ﬂﬁde%ﬁﬁ 10051 8MEfbspitie Bliffere@|Sanie, Readgiibipdesspotation. 10
3' probe priner pairs (5 er/5 prR and

3 pr F/3"prR) to anplify two short 150 300bp fragments
of ORGSR goéi)g%}ri]ﬁégeelg&%%%}a?io% ﬁgﬂs?é'c%l celi® afdMitured for 9 days

ext endi ng
in medium containing 200pug/ml neomycin. Clones are picked into 96 well plates,

replicated and expanded before being screened by PCR (using primers 3'scr and
Ascl46, as described above) to identify clones in which homologous recombination
has occurred between the endogenous TrpM8 gene and the targeting construct.
Positive clones can be identified at a rate of 1 to 5%. These clones are expanded to
allow replicas to be frozen and sufficient high quality DNA to be prepared for
Southern blot confirmation of the targeting event using the external 5” and 3’ probes
prepared as described above, all using standard procedures (Russ et al, Nature 2000
Mar 2;404(6773):95-99). When Southern blots of DNA digested with diagnostic
restriction enzymes are hybridized with an external probe, homologously targeted ES

cell clones are verified by the presence of a mutant band as well an unaltered wild-type



each arm to allow Southern analysis of the targeted

| ocus, in isolated putative targeted clones; a nouse
w@ewsnyysong primer pair (hetF and het R) whi ch BCT/GR2005/001151

differentiation between wilgg-type, heterozygote and

honbzygous mice, when used in a nmultiplex 15 PCRwith

a vector specific prinmer, in this case, Asc306; and

| astly, a target screening priner (3" scr) which

I : fi: i i
o SRt Tl AR B gy ERALR idkDed R B ARA B g FBlInd of
Svikbrwipaihybridised Wit ephérerterisih eeoble] whil®sintilady digested gafonnic
the vector (TKS5IBLMNL),.in this _case Ascl146. This, .
DRV PRI S AE3FISH AU HroIEd 113 b KRB CiPEC RN B
2G&kibs where the desired genornic alteration has 20
occurred and allows the identification of correctly
targeted cells fromthe background of clones

cont ai ni ng rando integrated copies of the ctor.

5 EammoLd e | RS KitoRroMate aenaighot Trot Tor
@hﬁ%ﬁﬂ&fci&{tnpﬂé@ regions of the TrpMB | ocus used in
t he

targeting strategy is shown. Table 1. TrpM
Pruner Sequences nmusTrpMB 5' prF

GGCT GITT TGTACTTG - Seg | .6 _musTr
O L AT R U R 2.5
dBpsSOrgRMBriGh. 30N BB from a chosen clone are injected ﬁ)es b&%stocgst and 7-8

t'ttaceggt GAATCTATGGATACCTGIGCTTCTGIC- Sejg _
blastoTy B Smplapikd Np the uterus of a pseudopregnant F1 female. A litter of

10 cﬁlﬁng %%%ég %a PWO@%%%I@%H@%TJ@% TOO%%gloQti %%fles%tlle

a@@ﬂg@ﬁ%@gﬁc&i%mmmmm@e&dedm HHR thigetedO
musTr ‘arnR Fse . . '
age@g@eévm@?mwﬂtfpmw&lﬁnéw Prreygnd ggrmline

clopgy d
o R e T R R R R e
réSpeptivElyNo. 13 nusTrpMB 3' prR

CCACCATCTTCCACACCACTTACCTAC - Seq I D No. 14 WO
2005/ 094569 PCT/ GB2005/ 001151 96 nusTrpMB hetF

15 GACA?@W%%B@%@ rsePEAI dligs,l\t!@in 1Re pARK HRBand
het R ACAA ACCACCTCCTTGAAAG - 8eq 1B Now 16
heBowith 2 BEATSEOGTEGTIA POBECTRCEIGAThis rSeltipleR PIGR allgvs

apHifCation’ B the Wild-type 6as (if presehD fom priders Rettaind hEIR giving

a 230bp band. The site for hetF is deleted in the knockout mice, so this amplification

will fail from a targeted allele. However, the Asc306 primer will amplify a 338 bp

20  band from the targeted locus, in combination with the hetR primer which anneals to a
region just inside the 3> arm. Therefore, this multiplex PCR reveals the genotype o £ the
litters as follows: wild-type samples exhibit a single 230 bp band; heterozygous DINA
samples yield two bands at 230 bp and 338bp; and the homozygous samples will skaow
only the target specific 338 bp band.
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The position of the honology arnms is chosen to
functionally disrupt the TrpMB gene. A targeting
wWQ e@s09456% prepared where the TrpMB regi on t o PET/GB2005/001151
deleted is replaced w th naeg-honol ogous sequences
conposed of an endogenous gene expression reporter 5
(a franme i ndependent | acZ gene) upstream of a
sel ection cassette conposed of a pronoted neonycin
t . ) . ar. in the sane
PRI S Al PRy QAR IR AR s "and 3
honDIo%¥'arnB have been cloned into the targeting
vect d} KT BLMNL (see Figure 5), a large highly pure
DNA preparation is nmade using 10 standard nol ecul ar
bi ol ogy techni ques. 20 %% of the freshly pre ar?d .
endot BHIER TPAR, cERRssian ¢/dbe ErmesehaT 1 tsBioate, liver and testis
Gﬁg&%- utting restriction enzyme Swal, present at a
ufiifque site in the vector backbone between the
anpicillin resistance gene and the bacterial origin
of r @pLIstahast siaied Fi¥E4ies zed DNA i s then
precipitated and resuspended in 100 tl of Phosphate
Buf f éreéSBatIfe, ready for el ectroporation. 15 24
hours follow ng el ectroporation the transfected cells
are cultured for 9 days _in nedium containing. 200g/ n
neom8F i gabisigiaag of disssrier dgsuehispoetigrmed n the fglioging manner.
replicated and expanded before being screened by PCR
(using prinmers 3'scr and Asc 146, as descri bed above)
t 0 | Repicsétatdleainas dlicesdit efadbofibrgromygsns: $dmidsmall bxgans and

has occurred between the endogenous TrpMB gene. and .t he
tubss gest ﬁflﬁﬁf{ eRsAs G %ﬁ)‘gqu_ve 263 Bigwy Wil\Rengira)p, S%lgg au;s:erlnsecij thoroughly

irl BBY{(hid Eﬂat@%ui?elzré@gaﬁingf tolremByeod fo-‘ & &hféﬁ%‘?‘ TR6&es are placed

expanded' to allowreplicas to be frozen an
irsfik4tivei(BBS chngming Rftifoymabiehytie (¥ ghupakdellydenp.02% NP40,

1 N B Sebia Ry b STls B3R ek BE BTG tree s
nfifSe WaBsd i3 PBKSiissabd ardplaeed ﬁiﬂ%ﬂ @fa%iﬁ%@&ﬁﬂ&f @snNIRUS S
et al, Nature 2000 Mai 2;404 773):9

-99). W
Feponyaidh, hbIC DHBRAo s bV 2 1016/l %ah bistRS e 18 hours
oics e i leres
SRESTMEk AR SRS el AL EIA B0 bl af R ML yde,

PBSrwished agyin béferast@aghiae709f ethamalf ant band as wel | an
unaltered wild-type WO 2005/ 094569 PCT/ GB2005/ 001151
97 band. For instance, w | d-type genom c DNA di gested

Wi th Iﬁﬁfgﬁ'ldczvgitalitlling,i "ﬁJpQ/ISaxs RARA Bbe expressed in the DRG and in

particularly in the neurons.
Example 4. Biological Data: Behaviour: Tail Flick Test

A tail flick analgesia test is performed using a Tail-Flick Analgesia Meter. This
equipment provides an easy to use method to determine pain sensitivity accurately and
reproducibly in rodents (D’ Amour, F.E. and D.L. Smith, 1941, Expt. Clin. Pharmacol.,
16: 179-184). The instrument has a shutter-controlled lamp as a heat source. The lamp

is located below the animal to provide a less confining environment. Tail flick is
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8. Okb when hybridized with either external probe,
while simlarly digested genomic DNA containing a

wo arogeesao al lele will yield a -13kb knockout sperGBR@s/001151

band in addition. 5 Exanple & Transgenic TrpM
Knock- Qut Mouse: Generation of TrpMB lon Channel
Deficient Mce C57BL/6 female and nale mce are mated
and bl astocysts are isolated at 3.5 days of

QRRLARNhe }9%) ati@ ﬂétkéi&rc%hﬁﬁ%%ﬁeﬁk@% R8s hands free to

i njected per stocyst and -7-8 bl astocysts are
inapdlenheghimal. tThe anineal issrestfaimedis audoiblatedriatre and itsfteiplaeed on a

Alitter of 10 chiperic pups are born contai ning
§€%’F%1$r°ﬁ|"6ﬂnlﬁé\/%dtg‘%?%“ﬁ‘gergoo% agouti males (the

agouti coat colour indicates the contribution of cells
descended fromthe targeted clone). These male
chi merAdivatien phareihtense hetft drah do Metaid titoughPpening of dregshutter

ernmline. transm ssion. is.determ ned .Qy,.th out i

el s By pemnt B T itk o A b beam,
R GRAGhYIR MBdé 8 pRetbdeRBtoP Ubte@d tHeytaid thotidh kawdingdthe clock to
using the prinmers hetF and hetRwith a third, vector

stopcandithe piritierto ¢lasee Blasiotal Timeselansed peivesn therbuter orening and
[i.fication fromthe wld-type locus (if present)

%%%IWF%‘?%H%{%‘?%{’H%E%H R giving a 230bp band. The

site for hetF is deleted in the knockout mce, so this

anplification wll fail froma targeted allele.

Howev diespemes ASEIEH! {51SaRHC Jiieq arg fpipagd yithage gpd sex matched
] he . . . dy

B R

3 in¢rease ThesiEkemperatirbihs graater tplhe$’®CR reveal s t he

genotype o :f the Ilitters as follows: wld-type

sanpl es exhibit a single 230 bp band; heterozygous DNA

sanpl ef,iyisf d uE%H)asbﬁﬁﬁnficés’c on%%@n@&oﬁf‘&i&%&%ﬁs@@%o%ﬁ?p%ve

honozygous sanpl es w ow only the target specifi
338.bp band. WO 2005/ 094569 PCT/ GB2005/ 001151 98
Exanpl e 3. Biological Data: CGene expression patterns
1) RT-PCR Using RT-PCR, expression of the gene is

shown i [y dH3&rvBl Bt BleSauthiity Bfe 18R3QehBSid t8 heat induced pain showing
hypoalgesia. The mutants are observed to have a longer latency to flick their tails away
from the heat source compared to the age and sex matched wildtype mice (Figure 3).

Accordingly, this demonstrates that TrpM8 is involved in the sensation of pain.
Example 5. Biological Data: Behaviour: Open Field Test

Knockout and wild-type control mice are tested in an Open Field Test. Those
skilled in the art will be familiar with such test and how it is preformed. Briefly, the
mice are placed in the centre of a Perspex box with clear sides and the movement of
the mice over a period of time is recorded on video. The mice are analysed for distance
travelled and location of the mouse at any time. Control animals usually spend most of

the time moving around the periphery of the arena. Variations from this normal pattern
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(Figure 2). 5 2) List of Lac Z stained structures
LacZ Staining The X gal staining of dissected tissues

w0 200894569 ned in the foll owi ng manner. Repr esPCl/&BRo0s/001151

tissue slices are made of | ange organs. Wol e snal
organs and tubes are sliced open, so fixative and
stain will penetrate. Tissues are rinsed thoroughly 10
in PBS (phosphate buffered saline) to renove bl ood or

QH recSALE ™M gam&u&l%@ andlst d?ltﬁx‘}eesg)enﬂ iR thd é@ﬂ’tﬂal’@re&spﬁ%e arena, an
cont ai ni ng 2% f or mal dehyde, 0. 2% gl ut ar al dehyde, 0.02%

NR4egse of mhﬁmnzmeasamtmhn a:mma}ylc thesk angows. 23m\M)  f or
30-45 mnutes. Following three 5 mnute washes in
PBS, tissues are placed in Xgal staining solution (4mV

K Fer r pgy/rihigeshodeiife khdkyanhite ,trazﬂlMd'\&lQhaal amount to the
Ing/ miX-gal in PBS) for 18 hours at 15 30C. Tissues

avisltpRIontrelsdHigre 4 4vk Slowsyer, brozksdowef thus c}mﬂ@weﬁ thegghe

PR Al o2y SRR R o e ) BeRbRAeab B Bben

expr ﬁéﬁeﬁ@bmphrém@ t@Rﬁe@lﬁml RondP@iduire uBaz Iits s rﬂeﬂd@&:d in the
neur ons. Bi ol ogi cal Data: Behaviour: Tail

distanee wgfted nPhA O?Iaﬁral zpn¢ whichnsfag eesater farshe kaockevtamimel
a Meter. This equi pnent

g?%@&ggggiﬁ %lg(istgﬁégéﬁtég}eg&ng)lt hod to determ ne pain

senS|t|vity accurately and reprodu0|bly in rodents

%FF and D.L. Smth, 1941
amRe 6 Bwlogi‘@l Dﬁ@ Blgygiologyy 831?%P¥aawer§°nﬁ'agstsmne

shutter-controlled | anp as a heat source. The lanp is
| ocat ed bel ow the animal to provide a | ess confining
envi r Glonteutsterdimiib a hbingdne thatWOr2@08d B¢ §BAse to stress and anxiety.

[ GB2005/ 001151 99 detected by, the autonat ]
Tt SO B ISV S 8T Poicogo LR edayeu e f s bty g sress the
bhiafl {Olikdp b urddegyoay). mel . The animal is restrained
ina ventilated tube and its tail placed on a sensing

groove on top of the equi pnent. Activation of an

i nten | j ght bea the tail of the

shut t Brook it Pl ferbiCut Ay iet P SR o A fhesiBhed 4+
hies @hgad EMIA adshi QRortibSstdrand 1e0els af foliMBtoRABWer in the mutant
animals than in the wildtypes (Figure 5) indicating that TrpMS8 mice are less anxious

and stressed than their wildtype controls.

Each of the applications and patents mentioned in this document, and each
document cited or referenced in each of the above applications and patents, including
during the prosecution of each of the applications and patents (“application cited
documents”) and any manufacturer’s instructions or catalogues for any products cited
or mentioned in each of the applications and patents and in any of the application cited
documents, are hereby incorporated herein by reference. Furthermore, all documents
cited in this text, and all documents cited or referenced in documents cited in this text,
and any manufacturer’s instructions or catalogues for any products cited or mentioned

in this text, are hereby incorporated herein by reference.
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In the automati ¢ node a photo-detector detects the
tail notion causing the clock to stop and the shutter

WO 2006l025¢2 The total tinme el apsed between the BOIGBe605/001151

opening and the animal's reagjjion is recorded.

Responses of nutant transgenic mce are conpared with

age and sex matched 10 wld-type mce. A single

ani mal nmay be subjected to different heat settings to

produce, | e [ s ;

Phan. oCtiAhahQRRERRGS ft L altiohe TP At e e BoPSbRT system of

kihe dkventiomwilebe esyaces ¢o thoseskillekiptthesat wthowt. departing from the

observed that_ ihe nutants are | ess sensjtive to heat,

SR A Praho o o TR BgniG SR s Hrgh drcaDe in

QRRRENRH with HRYRIcHrERABE EmbELIRIAGY,  Shduld BEuhdigitbod ki e

away fromthe heat source conpared to the age and sex

navetiod asiclagingp shavidtrot(beiugduly 18hited tasedr spieridic embodingents and

gg nstr at t hat Tap%?.is %nv?lved in the.sensation fih
atgugty mogiligaiys ad agfifiphtyihetero BaY be Madh JUGL e segpg ot the

Fih @it oh Emedd) 96K O mSdIH e dnd of HRQIeRIbed lodet &8 cafr§ing out the

tested in an Open Field Test. Those 20 skilled in the

anvengjon |wiieh argobiioas tavhose skilded inaselecutar bidogy er fetated fields are

R %];18 [ %‘e vx%ﬁ'blgfﬂlley sc h@gf thDcfefmé rP%rt’ﬂle ?% \Japioﬁpgorﬁl?l%tgo%s of

of ~a erspex box WCR° &1 B8 S des and 1 Fe Smovenent o

tthe faanees ofiae fallgeng aebenliedtict®me Sarl BCadedith thevfegi@es of the

The mice are analysed for distance travelled and |,

|ipdependint gfaims withpyiderarting Atpng fhescorsgthepresmyt pyeation.

usual ly spend nost of the tinme noving around the

peri phery of the arena. Variations fromthis nornmnal

pattern WO 2005/ 094569 PCT/ GB2005/001151 100 are

recorded in particular the anount of tinme spent in the

central areas of the arena, an increase of which can

mean that the animal is |ess anxious. The results

showed that knockout mice travelled an equal anount to

the wldtype controls (Figure 4A). However, breakdown

of this data showed that the 5 knockout m ce had spent

overall nore time noving in the central areas of the

open field arena conpared to the peripheral zone

(Figure 4B). This is reflected in the distance noved

in the central zone which is far greater for the

knockout ani mal s



10

15

20

conpared to the wildtypes (Figure 4C). Exanple 6.
Bi ol ogi cal Data: Physiol ogy: Bl ood Pl asna

wW@005i024569 er one 10 Corti costerone i s a hor nonePCh&B2005/001151

rel eased in response to streggpand anxiety. The |ower
the Il evels of corticosterone the |ower the |evels of
anxi ety and stress the animal is likely to be
under goi ng. Bl ood plasna corticosterone are anal ysed
fromTrpMB -!- and age matched +/+ mice using an
ELI SA assay. Corticosterone |evels are found to be

Sin the mutant 15 aninmals than in the w | dtypes
(Figure 5) indicating that TrpMB nmice are | ess anxi ous

and stressed .than.their w l.dtype .

3o § hEnpRenisAasuencalha feV R gt oR L bl thab hous
aGhe, 1Al VEEHPRE TepVBLeAE corfpiies B aacleicrncRbiuaice shewn in

above applications and patents, includin durin

P g g the
SECBE WQ: dnSBR IBBNR: gfor Sk EpPIQ: a4 iasRduRRe hpang pitleast 70%
%éﬁ§g|i§FIJPQ§Cited 20 docunments") and any

SR tE 08t ¢ ucti ons or cat al ogues for any

products cited or nmentioned in each of the
applications and patents and in any of the application
2i t ed A dangeEd hen-haranheairdactording po Céaind, wdidi Imslaydeletion in
reference. Furthernpre, _all docunents cited in this
ahrpM8gege & £ PEE #eef cited or referenced in
docunents cited in this text, and any manufacturer's
i nstructions or catal ogues for any products cited or
gent i g0RehsedFic nBnitinfntRihal seéc@digne D¥aincor Ravidtiedisplays any
herein by reference. WO 2005/ 094569 PCT/ GB2005/ 001151
@04 ox/eerhbinstioneli the &ltavong PReNPIXPEET at i ons of the
descri bed nethods and systemof the invention will be
apparent to those skilled in the art w thout departing
f r om t(hedecsmepksensitivipia paingfreferpdly spmerspisd. in AltaihBiskHest
the invention has been described in connection with

cindor SPESEERE] s TEORRLITR Beosde TA MBSl 6% 1o

be unduly limted to such specific enbodi nents and

t hat redecrsaséd bload psmaandicasteione davslst her et o may be
made within the scope of the invention. |ndeed,
various nodificati ORf/ of the.described nodes for

car ryidg§ownaredfie 2 WKGYRE 2B 4ni ch are obvious to those

skilled in nolecular biology or related fields are
4. A transgenic non-human animal in which at least a portion or the whole of the
TrpMS8 gene of the animal is replaced with a sequence from the TrpM8 gene of another

animal, preferably another species, more preferably a human.

5. A transgenic non-human animal according to any preceding claim which is a
mouse.
6. A transgenic non-human animal according to Claim 5, which comprises a

functionally disrupted TrpMS gene, preferably a deletion in a TrpM8 gene, in which
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intended to be within the scope of the clains.
Furt hernore, various conbinations of 10 the features

wo@toosiessbol | om ng dependent cl ai ns can be nmadeP@i/GB2a0kM01151

features of the independent td3ai ns wi thout departing
fromthe scope of the present invention. WO

2005/ 094569 PCT/ GB2005/001151 102 CLAIMS 1. A
transgeni ¢ non-human ani mal having a functionally

thé THIME de\elRgnites 8 nudieRRMsi D 8ence Bhovih GhSEQEDTNEMBor a
gene conprises a nucleic acid sequence shown in SEQ
Isewgoce havisge least Ni6po sequenceEdpntity terets or a sequence
having at |least 70% 5 sequence identity thereto. 2. A
transgeni ¢ non- human ani mal according to Claim1,

i ch t] ' ' -
Cher eat Rgmgidic Maldtro o HogMAnRR Fandkor®, Bl Rferd
@rededing cbaim?, whi ch di spl ays any one or conbination
of the follow ng phenotypes: 10 (a) decreased
sensitivity to pain, preferably as neasured in a
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easurbbel pRvRE b futsippafGEaERa 908t BRBLERAR i icn me
ﬂ_frPM‘BBgeﬁ@ cbinpASIsQr aRei¢ 88 sSquen@SsheSmHASEd) P ND: 1, SEQ ID NO:
wld-type animal. 4. A transgeni c non-human ani maf in
whrcHE QD Nt oz 2 seruenenharing pideash 30% seduange idengtythewe.
gene of the animal is replaced with a sequence from

the TrpMB gene of another aninmal, preferably another

HPEC! §Fge o‘f‘aftﬁan%é%fi@ﬁ&}?gé{mén %Hﬁpaccgrdifgeg{ hifns 1 to 6, a cell
non- hurman ani malf according to any preceding claim

wh itissueiascardingao $8daint7 oha telhasgehng tonGlairh §reara raodedrfdr pain or
according to Claim5, which conprises a 20

PURSt i onal Iy di srupted TrpMB gene, preferably a

deletion in a TrpMB gene, in which WO 2005/ 094569

PCT/ GB2005/ 001151 103 the TrpMB gene conprises a

nec! eilfsedF ladranSEHneGch-Bit@NM ahithaBiidotdth NG andy AClaims 1 to 6, a cell

or tissue according to Claim 7 or a cell according to Claim 8 as a model for a TrpM8

ng to any

associated disease.

11.  Use of a non-human transgenic animal according to any of Claims 1 to 6, an

isolated cell or tissue thereof according to Claim 7, or a cell according to Claim 8, in a
method of identifying an agonist or antagonist of a TrpM8 polypeptide comprising an
amino acid sequence shown in SEQ ID NO: 3 or SEQ ID NO: 5 or a sequence having

at least 70% sequence identity thereto.

12. A method of identifying. an agonist or antagonist of a TrpM8 polypeptide
having an amino acid sequence shown in SEQ ID NO: 3 or SEQID NO: 5or a
sequence having at least 70% sequence identity thereto, the method comprising
administering a candidate compound to an animal, preferably a wild type animal or a
transgenic non-human animal according to any of Claims 1 to 6, and measuring a

change in any of the following phenotypes: (a) sensitivity to pain, preferably as
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sequence having at |east 70% sequence identity
thereto. 7. An isolated cell or tissue froma

waoemwshwsen transgeni ¢ ani mal accordi ng to any PCT/GB2005/001151

preceding claim 5 S. A cell hgying a functionally

di srupted endogenous TrpMB gene, in which the TrpM
gene conprises a nucleic acid sequence shown in SEQ ID
NO 1, SEQID NO 2 or SEQ ID NO 4, or a sequence
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in a method of identifying an agonist or antagoni st
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16. A method of identifying an agonist of TrpM8 polypeptide according to Claim
15, comprising identifying a candidate compound capable of increasing conductance

or intracellular calcium concentration of the cell.

17. A method of identifying an antagonist of TrpMS$ polypeptide according to
Claim 15, comprising identifying a candidate compound capable of decreasing

conductance or intracellular calcium concentration of the cell.

18. A method of identifying a compound suitable for the treatment or alleviation of
pain or stress, preferably a TrpM8 associated disease, the method comprising exposing

a TrpM8 polypeptide comprising an amino acid sequence shown in SEQ ID NO: 3 or
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12, conprising identifying a candi date conpound
capabl e of causing the animal to 5 display an increase

WO pooang4564 t he phenotypes (a)-(c). 14. A met hoRCDGB2005/001151

identifying an antagoni st of 10§ pMB pol ypepti de
according to Caim12, conprising identifying a

candi dat e conpound capabl e of causing the animal to
di splay any of the phenotypes (a)-(c) or a decrease in
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agoni st or antagoni st of a TrpMB pol ypeptide
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NO. .5 t |east 70%
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exposi ng a candi date conpound to a cell or tissue,

preferably a wild type cell or tissue or a cell or
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neasuri ng e in conductance or
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oni st ol ypeptide according to Claim 15,
the ripeatnsinn gf padie i isfrgsspreferady dilapvid asmqw@dlsc%spabl e of
I ncreasi ng conductance or intracellular calcium
concentration of the cell. 17. A nethod of identifying
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cal cium concentration of the cell. 18. A nethod
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TrpMB pol ypeptide conprising an am no acid sequence
shown in SEQ ID NO 3 or WD 2005/ 094569
PCT/ GBA@OBLAGIN6Ma Td4s8 peigpemiditavigan anige goidricguence shown

Botit T Mo EioEnds SRS R AW h b Rb AL Dl seuence
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rpMB pol ypeptide. 19. Use of a TrpMs

pﬁb@lﬁgéﬂﬁmsﬁd@ gowghidiahg a nucl ei ¢ acid sequence
shown in 5 SEQIDNO 1, SEQIDNO 2 or SEQID NGO 4
or a sequence having at |east 70%

22.  Use of an antagonist of a TrpM8 polypeptide having an amino acid sequence
shown in SEQ ID NO: 3 or SEQ ID NO: 5 or a sequence having at least 70% sequence
identity thereto for the preparation of a pharmaceutical composition for the treatment

of pain or stress, preferably a TrpM8 associated disease, in an individual.

23. A method of treating an individual suffering from pain or stress, preferably
suffering from a TrpM8 associated disease, the method comprising administering an

antagonist of TrpMS8 to the individual.
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sequence identity thereto, for the identification of
an agoni st or antagonist thereof for the treatnent of

wWQai0s/0e1565t ress, preferably a TrpMB associ at edpdi/e82a®8/001151

20. Use of a TrpM pol ypepti dggconpri sing an am no
acid sequence shown in SEQID NGO 3 or SEQID NO 5
or a sequence having at |east 70% sequence identity
10 thereto, for the identification of an agonist or

apt ag %%éltho& be H?a%ﬁo&?f)f f)eﬂﬁ of 5tRAL 'EQferé?)gy a ARS8 %Esocmted disease,

stress, preferabl’y a TrpMB associated di sease.
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thereto for use in a nethod of treatnment of pain or
stress, preferably a TrpMB 15 associ ated di sease, in
a51 i ndi w6k dording2o Clsign 0F, 19236t 2h @thétho@beddrdin® MBClaim 18, 23
pol ypepti de having an am no acid sequence shown in
s Phanentagord st aseeyding R laim 3}, ig @@@}u@ﬁ depMa\Assngiated disease
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gOCI ated .di sease, .in an.individual. 20 23. A nethod
@1?‘ Sicdctralga dRigeARa) PEFAISia PPNV PaR a%tr«%ar%mtls rhuematoid
SHHRRS aculd 1§r@r9'51¥10 patf ERLALs E)B%n%cﬂngif 5{;?&;9&'1 Bhifidreferred
di seaSe, the method cofprising adm nistering
pmn,agdndmg ngfocargalisdhaemnkeg phadomi peirg IneuM@atﬁﬁQﬁﬁlﬁ)aﬁfhﬁ)gm)
PCT/ GB20Q5/ 001151 106 24. Cg R‘?t hod of di a?nOSl s of
AP ATYPE SPPRREUNGS, dFesEhIPgadachvs, RESREES AR e da) SRR aEising
fromafRutdlelivdl distrdert B BMGEn ST ibubd PafedREld ﬁ‘&m%pme and
change in expression, level or activi ty of TrpMB
PHEIEY e el seizeoy, bain @lmor@;traunsamévr@mem@w (THI3, SpAlail s@d
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aigemithl ﬁ@lrtal(gwi;l glds3dpiibryrigeaMbutdigit hlﬁ)sTHeﬁb@lcaﬁﬁmglahﬁcﬂ causalgia,

di,sease is selected fromthe group consisting, of.

PRiN AUISIEg OBy lUDPH fSRECRIARS IS %rachwaﬁ%?ﬁ%ﬂ? rheygigic disease, period

%\1& %EEP aih B WBR ballY ?&ﬁ{l 3%91‘?%51?1 alydo?rﬁflﬂ 'cﬂest B]alglr ﬁb&'ﬁ*pam
atic neura abet ¢ nedrar

mm;(glﬁmkalatal amhs]ahg]n@asep,ahhbmehmdl tvamp}aland ﬁbromyalgla breast,

osteoarthritis, rhuema arthritis, acute

ORGP O OB OIS Dl frncsio e Peinatiih, post e strss
@8brider, pREBIAS, 86kcial phobia, special phobias, panic disorder, obsessive compulsive

disorder, acute stress, disorder, separation anxiety disorder, generalised anxiety
disorder, major depression, dysthymia, bipolar disorder, seasonal affective disorder,

post natal depression, manic depression, bipolar depression.

26. A TrpM8 polypeptide comprising the amino acid sequence shown in SEQ ID
NO. 3 or SEQ ID NO: 5, or a homologue, variant or derivative thereof having at least
70% sequence identity thereto.

27. A nucleic acid encoding a polypeptide according to Claim 26.



10 pain, including nyocardial ischaem a, phantom pain,
neuropathic pain (neuralgia), pain arising from

wo 2goandess9 di seases, headaches, m grai nes, canBer/GBa0s/001151
pai n arising fron1neurologica@7d|sorders such as
Par ki nson' s di sease, pain arising from spine and
peri pheral nerve surgery, brain tunors, traumatic
brain injury (TBI), spinal cord trauma, chronic pain

s3édr oAesclehiciinccoridalel teUETafy R6) c%ﬁ%ms"‘x?glfh%'n%ﬁfc ffquence
15 trigem nal neural Iosso phar yngeal
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ekt ERO LA S8 2000 e PR B B backc pai n,

Iomer back pain, joint pain, abdom nal pain, chest
pai n, | abour pain, nuscul oskeletal and skin diseases,
di abet es, head trauma, and fibronyal gia, breast,
prostate, colon, lung, ovarian, and bone cancer,
soci al anxiety, post traumatic stress 20 di sorder,
phobi as, social phobia, special phobias, panic

di sorder, obsessive conpul sive disorder, acute
stress, disorder, separation anxiety disorder,
general i sed anxiety disorder, major depression,
dysthyrni a, bipolar disorder, seasonal affective

di sorder, post natal depression, nanic depression,

bi pol ar depression. 26. A TrpMB pol ypepti de conpri sing
the am no acid sequence shown in SEQID 25 NO 3 or
SEQ ID NGO 5, or a honol ogue, variant or derivative

t hereof having at |least 70% sequence identity
thereto. 27. A nucleic acid encoding a pol ypeptide
according to Caim26. WD 2005/ 094569

PCT/ GB2005/ 001151 107 28. A nucleic acid according to
Claim 27, conprising the nucleic acid sequence shown
in SEQID No. 1, SEQID No.2 or SEQID NGO 4, or a
honol ogue, variant or derivative thereof having at

| east 70% sequence identity thereto.



