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Human Trace Am ne Associ ated Receptors The present

i nvention provides a fingerprint sequence which is -
specific and selective for trace am ne associ ated
receptors (TAAR) forming a subfamly of G protein
coupl ed receptors. The invention al so provides the
human pol ypeptides identified as 5 nmenbers of this
fam |y, Hutgan Trace MntifieAssvciated/Rewepters and
vectors, host cells and non-human ani mal s conpri sing

the novel famly nenbers. In addition, the invention
provi human TAARs. Trace

bgps met hods of |dent|fy| L ace .
ani nesie( BSFent BveHigg Brayids r%@@rrﬁ’ﬁl@f gequracaralicly is specific and
rsaleéﬂv%cfof frad ﬁﬂﬁ@'a@socﬁ&d%&e@ﬁﬁs n%?orﬁtﬁﬂgg shgfaﬁﬁﬁ of G protein

[ian nervous systemin trace anmbunt
§PBIP reqeptafer The invientionaplo anavides tél&sl@untrogwelmeptxdqs tiflentified as

h@SISer € f tHd | fuddt B88s e }.? ts% Sgetgﬁﬁghaes, d v%ctors, host cells

evi dence for thé existence I'ng
fRG| pPorhemgs srimalsasempriting . the Rew tfaxyl,ly raembersy $n addition, the

reported by
R PR s R B A R o on of &
famly of mammalian G protein-coupled receptors. 15
Proc Natl Acad Sci USA (2001) 98(16):8966-71) and
Bunzow et al (Anphetantne 3, 4-

et hyle0adiA%y BL c?hmet 2 oﬂg'colf'rbb% ?&hﬂaﬂp related to biogenic

di et hyl am de, tes 0
ﬁemeeatmcbar@rfwm stharr@na@edmnsxesroas s;atemm uraca@mMm@As are stored

12SEPL R middl an g?elra@CtS eﬂlé‘qgl?:h BUA PI]O%ZH%DEST'F‘S Aite there is

receptors apparent y represent a nove
29 eYideney frrethel etistorceod! symapees a.rsmge%‘Ammsetlﬂelrnmmstve transmitter.

ik
g%@h%rsre&ﬁ%gﬁ'sﬁg{ﬁ&ﬂ b%?cgugg rt%c% éplgreﬁ,s o re%%f;’ot?ech P& Borowski et al
arsearings:i identificatiom ef aphmily| afcetinenatian o5 ipRotdipempdddy feceptors.

ok NS 3 IR CofF) ™o 7R Bt g, 3.4

mﬁhalbnd:dlmqmmthardphmtﬁﬁmeplyse@t i@ IdvdtBylamid¥ @8d metabolites of the

chopharnacol Bi ol chiatry. 1994
R RG] BRI ERERYSE, Ao, RV W f 5% Gecoemine receptor. Mol
Fehemnydobt 2001 60068 1181-R R Hiegé @Ieceproemppaeatﬂ yZRphdsemtl Anovel GPCR-
fScrence 1979, 206(4417):470-1; Sandl er M and
gﬁolds GP. Does phenyl et hyl am ne cause
schi zophreni a? Lancet. 1976, 1(7950):70-1.) and
bi pﬁhardy&tegtﬂﬁﬁiﬁf of B8l dndifiesWere liake® o %Rﬁﬁtp%y&ﬁatﬁélaisﬁrders like

f‘sb 3&@ M?ragtof’f h%eéﬂreg y%%n?bgg%n 1gtg§ concentration of free

pﬁérﬂyl&);-ttéﬁrﬁd T0deprahiRt mnetACCﬁh i, A, 119179, @is(ﬁtl@lﬁsms BA and
?ﬁ @%L . 04. 2005 phen Iethylantne hypot hesi s of
xR i LEAGF &etmes elg rraldtﬂ wetbphien i deresstorgungoverview.
P h t J
PP AP ) i (i
e@h lgh 3 P tthﬂaleetev\eenpwg@lég GhlatleJrﬁCbTZOPbI&n@ a¥dienss. 1979,
2@6’(@41@9‘49@&‘ Oga.rﬁjﬁér' %t anﬁyﬁfegﬁ‘ﬁﬁé vEhY Bosf rﬁﬁcrn eﬁtﬁ{f%ﬁmg cause

mechani sns 1 n" at

,  Ph
schigopbichiat eobeto 97 i ITOSPN AN bipotag Hisopder1(Bopon A« Some
R ol e pegutnph net{?""ﬁét%eﬁleesﬁrﬁﬁﬁ%ﬂu? Pk Jewsoppchopharmacol

m nuti on

Bight Peyakistry. Mﬁgé(‘hﬁl’i H70r SaftellinIC187 30l 2 €llipjcaBostudied ,on the

KM/ @ 3s(D Andrea G et al., Elusive.am nes and
primary headaches: hi stori cal background and
prospectives. Neurol Sci. 2003, 24 Suppl 2:S65-7;
D Andrea, G et al., Elevated levels of circulating

trace amines in primry
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10 headaches. Neurol ogy. 2004, 62(10):1701-1705.) and
eating disorders (Wl f ME and Mosnai m AD.
Phenyl et hyl ami ne i n neuropsychiatric disorders. Gen
Pharmacol . 1983, 14(4):385-906;2-Branchek TA and

Bl ackburn TP. Trace am ne receptors as targets for
m»bw;ﬂethﬁhmuquwoﬂrc&s of ai@mde a}nywrldeza ndnt and blogdrphenydpietic acid and

AC ol 1 S t
ngmpln%r}uen)e( d%ie aé'g su 161}16 %lnl%’ e (it 1%86%#13??%%630. r There has

alsom beani mgdbat hﬂe rbeﬁE&n aub,dregﬁlaamn heft 'amen amms cindi sttention-deficit

RPN iR KR b AP SRR kb i suention

ﬂeﬁh’atﬂissmeﬂfBlabPhﬂhlaﬂfy avady, QG(]J)ﬂS{mMQBarkmE{hﬁs d’BeaEb (Heller B and

E CO| ﬁ 5 Au%pﬁi(ﬁ%%ﬁggaﬂi@gop%xj‘ﬁ?enﬁ?? or? 1P o pifisoh patients

mhﬁr&ﬂn&teﬂfysfsamrrge 1978 08@0L 88061 Liniigraing DAplReAG!E ét\al § Flusive amines
SR Ty RS Gy e PSRl LG SELBENEY. 005, 4

Sapplr2sds-1;, D' ARdreaaS et e Elerared Relge oﬂbﬁdﬂaﬂﬂg&@ﬁe aming in primary

hetapee, Seufigy coobAHIBTaRL) id iesfng PRt CWHME and

PUGhbEn Ad. AR6 TR aklifs i eeRIpSEthiafeo Elﬁsﬁﬁdeﬁm Ge@SPhdtmacol. 1983,
e nu

th of t TA
1 AG 335 o0 dpmn e TiAcan b oGRS 5P LT Ei i AT B A grests for novel
g}gagi éﬁg\;ﬁ ﬂefgilcpfr@ﬂfv‘éﬂﬂ' &L Pued OpBe PRAHacEIE DEUB. 3(38196-97.) such as i.e.

83-91 al so re red to,a
bty aad |an@1tema|as w&ge%tﬂilaﬁ’ Hhesvery la'gfaﬁ'irmteal F‘&Hﬁ‘éﬂ Qetween PEA and

Eﬁ&?hkiﬁn@ﬁ WRIZHEL | BRsiferol Gheisfonslt! Bh@l@xfce&ﬁﬂﬁcﬁﬁﬁl LuEma: to date.
Acad SC| USA (2001) 98(16)~8966- /1) ; and

h
Sramgnim\R pnd Geagatgint $.: N@%ﬁ@rﬁahmdra@mto actiqn@ anorectic drugs.

PRASYHEQEE MOxicBl. hl%@”ﬁug,ﬂ(@ 65 &Pogﬂlewelﬁw et BeS A BRBvioural and
53(1 2):98-103.) has been n (Borovvskl et

pharmarplegisal @cﬁmw@élonuoé é’hﬁlil)f sthlemine-igdueedianorexa yid hyperactmw--

|
SO A AL RERAA B gDl s8911.,

GPR57 (Lee et aI , CI oni ng and characteri zatj on of )
addi Theratare.thensds 8 hypad Héel@tpﬁooméﬁeﬁSﬂctbe gnewledge epewy trace amine

@%ﬁg)’s es&:%kﬁﬁ}h{cmd@h%?rﬁﬁhécfrﬁze a%Qng vrec‘leégzgg Howdrds, ?e?{aﬁlmatlon of

onin haracteri zati on of
‘du:dltcnabﬁa Bndrpnbi@rfbt&bﬁsqdmén@ rpve@kéulmm@@iﬁfﬁn@qs indhepamging of the TA

ﬁe%gsﬂgﬁpze BH&CHﬁM'rE’eQE%? A R Qco Q allzhgfgéo’%vﬁ;xﬁi ﬁ%ﬁinng of ten

Zeng et al oning o put at i
neval 6 p@n@mcoupipd resepipt genee@qms%@iﬂ, 2P (3k83-81.alis slspseefesred to as

2§§ ((gfgdg\%gl g %J%chengl@mgg ri&&m%[%ino%@“y ﬁmﬂ'}Q @?mammahan G protein-

were so trar not genera
caqdghireeptoas PFac Natleptat SciTHBA (Qﬂ@k)n%(é@)eﬁ%ﬁe’@)h andehuman 5-
t her

and f \
T L C L L S
ﬁﬁ% lI%’is i%%o%%rZ)IQ% lr{)ssjollla\é s%nyeeﬁrqpe{n%q %&2@’]( (ﬁdl}gwslu et al., Trace

currén a‘nove un| or m nomencl ature
mﬁn@:&ddltyﬁchhoﬁ bf s fmiyeasﬂmaman & px@tcen&ou]gﬂed hesptors. Proc Nail

SRRy 30T RS A5 B8RS, BRPETSRAEER by lprine

thedcterizationsef SM&OHAAB&nﬁersn of thespgndtdin cdiisdeditreadpkor family.

Bpehin, 5eheR ki 70 Card o0 O3l BERe (1C RE . Cloning and

fidrdéreation ustbeddinbndl egepbers genks G rprothid E@tﬁ}ﬂéﬂ receptor family.

ﬁﬁgﬁ aﬁj‘éﬁ’m’s &%E%%B g?&f(ﬁggﬂr Z%tﬁpatlglégt@e o(ﬂomng of a

@8 He¢ thuveinh 4 B0 tré Ryreieies Geepl{ae expredged In ﬂcslemmuaﬁe and brain.

RIS PR 2EpRb 30, e 0 B mot generaly

nomencl ature adheres to thé follow ng rules:
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~a) Any two (or three) genes that are orthol ogues, i.e.

that were generated through a speciation event,

shoul d be | abeled with the sane nunber. Vice versa,

two genes nust not have the s&we nunber if they are

not orthol ogous. 15 b) Cenes that are paral ogues, i.e.
trémgnmact easg@ﬁeraelﬁdrt 'ﬂi‘hxsugiuom@etmsdcmisq: canfisivnevadt uncertainty.

ettt et TS ekt FI 87 A GReiod SRl IeRBror oty

hTAAR 5, rTAAR 5, nTAAR 5 are all orthol ogues. Genes

Ml AARr 8a rtspbreiany ambmuaroé ﬂpamtemg mefmnghnwl mpAfaRN nomenclature

iIWé’B?slegrﬁ%B]r : lg‘réet%j%fﬁ))lno vesregecgf’ Tpepti rgceptoé Tﬁ?lcg%&%@hssoqated
Rt 6BN(TAARsYEThISmoveh ﬁomsﬂclﬂ:ﬁms adflicty othy fplingléhaasat least some

ks R eisppag d TATARAD e R B “Bar e 00 o ll rceptors of
Fﬁl‘ii@ GI;REEHI’farﬂﬂY Bl sis Gomphatible Ngitls ahel diffepdnt mighieet (bfd&ceptor genes in

t her nor e esent | nventi o ing th
fﬁf-‘g@}tﬁpms ¢ Vel BRBRFIRtirog siidy Bapediry B spgpentighorder of the
ARPR ok éSYOIﬁEIﬂ: febifectifeh@ah tchro-EH@soﬁ{eeﬁemFlgl my eniviclbras a detailed

%gov' desq ”geh%“ &) OO P OGEPEY ek SHBffght. species. The

E’a@hiéhélhtu@@é‘dﬂefésmﬁtlﬂzfﬂ)ﬂ‘&mng%l@s The term "fingerprint”
‘fingerprint notif' or "fingerprint sequence" as used’

herein 30, relates to namno cid sequence which is
Epéayte (v thae) enen ot are PRESREEn ¢ WeIGp§eRaTatsA through a

IMBUOH reeérﬁrsﬁ%mﬂ bellseldd Witle fHr shie niBitef. Vige WePRCIWd genes must not
functional TAARs. This _TAAR fingerprint notif

| ﬂiaYegtéF gareeBiphgrsit tiey Rreed optheinigeted t r ansmenbr ane

domain 7. -4- The tryptophan residue in the context of

Bb] GehbABE Bl ﬁliral dsf7.d, %heft%%&%itk’@ Hﬁ&%h?h aend A@Pscation event
not in any ot her known r at_her

_@@ﬂnreﬂﬂ,sémalg@@ epejiRehise shelf be éﬁtmg@slaqihysatfeﬁtwa@abl y

occupi ed by polar or even charged am no acids in other
GPEBSnplds Gends TIPS, T AMDY, A TARY 5Rfe 4IB&¢hdlS¢ues.
|dent|fy TAARs, preferably for identifying 5
fuﬁ@tlﬁfsah'ﬁﬁ?\R/ﬁé\ﬂesC inTheusgazaspaiilog¥fsent i on al so provi des
a RhRl MMl ng the

fi %Iéérggﬁ?nt Ség%%%%éﬂ?%&%&@?%tg NO. To be identified
as a nenber of the human TAAR fam I y a pol ypeptide
may have 100% i dentity. Furthernore, the present

i nveﬁ"ﬁé :}‘Pgsglztg ffeRfor g?@\flﬁ'%da Qlfo%zélgg&nige{pﬁli@ GRS LT TAAR family

10 ot I es I ans, using the
friemper.phe nse Qrf@@}d@ﬁg@eptsi@cgs d%lux Ncget,the polygudgieotide Sequence encoding
S . ¥n Sinimal id
ani‘f%tﬂ%:{l gd@ artd ﬁé\}ggatl&ls% té:g%:s ;@\%Jna%%ﬂr}t?t 11?\1/‘1VI S conllqprlsmg sai
polmgecrlpmdat Flsrelmpmnc@ thepreseat aiveytiompestainsthe @n%rprmt motif specific
ARk entity. Preferably,
%%Q%+%%%$%?$ﬁ¥ ?Lgﬂﬁggygéggﬁ%hgyrosines, sois i.e.
in rat the fingerprint sequence NSXXNPXXY, H XXXYXWF
and in nouse 15 NSXXNPXX[Y,H]XXX[Y,F]XMF. The
fingerprint sequence nmay be used as a "query sequence"

(© PEULS RS, PHRUAS, FRELBISE aietangatp e sqven

B KBS CRX bEWFe (IH6L. HEUNG gvlm;atx & #nYr BEELHiacP@Eing amino
RGRIFRTAR “Eﬁéerm lfﬁlgfarlﬁﬁﬁ’ bt or “fingerprint sequence” as used herein

relates to an amino acid sequence which is specific and selective for the human GPCR

subfamily TAAR. Preferably, the fingerprint motif is specific for functional TAARs. This
TAAR fingerprint motif largely overlaps with the predicted transmembrane domain 7. .
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EMBOSS (Rice et al., EMBOSS: the European Ml ecul ar

Bi ol ogy Open Software Suite. 20 Trends in Genetics,

2000, 16(6):276-277). A search for human TAAR may be
performed wth fuzzpro, NSXXNBXXYXXXYXVF as the

requi red sequence, nunber of m smatches = 0, database
Thewrgsgpiah residheas ehed)ntextd the ﬁBgerﬁ'ﬂmNFhﬁowﬁud ﬁound exclusively in

ni ne nme T hTAAR wher e
FIAVHE 57 10 G B56 BB Cho: TSt AA S Bausnge positon
mmﬂ&B&1Bwuﬁbbwgﬁﬁpﬁdb?@ohnooénmgmmﬁ@dhummnmﬁﬁmﬁdﬂmnGRCRsT%e
nbers. ar ocat d in.the s regi f ch . oo
ST POt S SRCBIE O SRR ThARn R 10F ientifying
fneedas TWARRMO exons, the coding sequences of al
TAAR genes are located in a single exon. The term

" as used herein refer o)
o JeoTha Persons inkon sy H&Wf'&f iadd Bﬁ%e%&“fae’&eh%ana'ﬁms using
A BR QI 1SRH e OSEQUIT) 810:i 1J€F0 b ¢ddneified Bs @ member of the human

A SiniBacstipelimer bRl B or oduct. The ter m

"pseudogene” as used herein relates to an inactive

| 9 ene Fukthédndray theapresene intevieitn pertaiis ai inethoev ehidenfifying TAARs of

active an ene. ..l nactiyv ans .that the
o AR RE R r?%nmah@tsr e fiﬁg%‘a‘@ﬁ{lF thauencs (SHEJD NO: 1),
%Qﬁeiﬂﬁntiﬂbﬂ%@tal 188mBEOV tHe TANR fagol Eg t1ﬂe@1mfdtanaat least 75 %
y

pol ypept.i. de, conpri sj ng sequence .S
e Bt b, A RETRRIE | FHBENCRS PFS(HERY aRE e thed /7R iy, more

@?é}'@n% 91100%AAR RN RRDIy) HEhderpANZnotifReriésthBtyrosines, so is i.e. in
pepti de sequence" (e. &gw ptide,

et ﬁefe figgepyinks seatsece 5 WEPEREK, fiefn  mouse

@ﬁmgﬁqmgx g§xgpppp@ﬁpng natural ly occurring am no

aci ds. e present invention further pertains the

ol ynucl eoti de sequence conprising, SEQ |D NGO,
encodbs fipserppst %F?%aﬁgmﬁ.swﬂ%m 18 pelt3im a search

a%ahéf@é&ﬁ&% | AebafqUBNES exadale to 3d qlm(farﬂﬂy members Such
ynucleotide, oligonucleotide, etc d her

E@lr@hee sart loe Bﬁrﬁs@wé@sm@fa mﬁex%@@%%ﬁ%m asfor exaguple fuzzpro of
Iﬁ@% S E_Rﬁﬂ}b% thb E]’Eu?@[fe% M&@&@iﬁﬁloldﬁf@ﬁeu Software Suite.

ered formthe natural state.

II’rrenchnn Gesciitfaiwﬂ Lﬁ(ﬁijé%ﬁ 2T 0nA orergy s et BAABIBY béperformed

, %ﬁi%gzgfb INSBENPRRIXKANARE 2 ﬁfhe @I&H%qﬁén@m rinSber of mismatches

or i ‘envi ronnent, or bot exanpl e, a

gd), ylmﬁab:izseevtawisspmt (mleapfl)‘l%)pept ide naturally present in

a living animal is not "isolated", but the sane 15

pol yﬁ‘ﬂg hERh e Of £RRHY ?&Hﬁﬁmg ﬁm%q{'? BirsehT RARY kQBTAAR 9) wherein
coexisting materials ts natur state is

ﬂixr&@kﬁhfhdm ate pk@dbgemu BTﬁHﬁB‘é’yéﬂ'm“fR aifh.an@hbTAARAW. All genes

"reconbi th referenc e.g. to a .
FOfhE tg%[h"d%afb AR @ t P Vp.aﬁfaﬁwt%aﬁl e agme region of
th@imdsBieloyasic Ivmﬁ titeexedptidal of PEAATIER, w}ﬁﬁsh begRoded by two exons,
nodi fied by the a} uctlon of a .heter uous (or

d
ther @dgg) searoces of a] ‘Adﬁbgenﬁﬁéreé?cta AppSHe exgnQO native

nucleic acid, or that the protein or polypeptide has
beenxe Itérhﬁdgréaw h@sed RérewOkeEdrd ema@,f senttheer @m @stdciated with a

" am.nQ

he pr esent I nv nt| on a I ov.
bislog AR dBTH R 3 srgeaqeeiee: et ik Besd in @ partculer
g@éﬂmﬁ’ 8h % peaietl 'cﬂﬁ)rﬂi?s%nie(iﬁi\:tehf:d)&@ a@Peciicdaneidiabgrodott.
a trace am ne associ at ed

The term “pseudogene” as used herein relates to an inactive gene which may have
evolved by mutation events from an active ancestor gene. Inactive means that the gene is

not translated to functional polypeptide.
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receptor and was named as hTAAR7Vf. 25 The ot her

menbers of the TAARs fam |y (hTAARL, hTAAR3, hTAAR4,

hTAAR5, hTAAR6, hTAAR8 and hTAAR9) were previously

descri bed (Borowski et al Tracé- am nes:

identification of a famly of mammalian G

pr ot Thapreeiligttntion ppivides an Robted\at tecombindntSeilypdBAide comprising

éﬁzggglg%sglf(’ﬁlﬁévﬁég S_ 3%@ %B%?ngjeﬁ[v\;@? tﬁ%l}‘d&%g%én%s\e/gaﬁ a%néline associated

fdcBstor EI' A AR Parld®& nkalddTWAR2The present invention al so
provi des the correct polynucl eotide sequences of

hT SEQ |D 2), hTAAR3W . 1D -6- NQ_.6),
hTm?/éeP@E@OiYP@Nt%ﬁse enChTRARS PE‘%*E’E%.’ P?lﬂ"ﬁ%de’lpf)‘”f“g%’ﬁ%) as used
h&véRIVela@R 1§ 8 HbBinks of drtinloheids thapsisihp asturalyiceauraing dmino acids.

. sequences of hTAAR (SEQ ID NO 3), and hTAARS (SEQ

I D 13). 5.The.present inventjion al so, pr.evi des .
ool drhiet iven e SRR eneR e pR B e f iRt Eomprising
ZRQAMINIDT AARé eRcddRE@e JoBP¥RtidelOTAATRNI s i nventi on

further provides the pol ynucl eoti de sequences encoded

o) arfen ok POBEREP ST FRE~1 Br IFOFEpkfroomucleotide,

gengiucebtidd, | eteyl as IREE hettn welews herepolynek atffasudeotides comprising
pseudogene ;f,ag e sequence was altered in a way that

pRceotiey Arfe mes active. The pol ynucl eoti de

sequence of i.e. hTAAR3 is inactive due to a nutation

t hat Thatsedigated hyarstaltpred Fgnthe Thard smaah femmde natural state. If
repai red by insertion of two nucleptides at ,positio

S Pl o PO SR 08 oS eoP BUES T AGGRD bR ten “hanged or
Rined 6Borh Si@Y afigfﬁaloénvﬁ@gﬁﬂfht, rtﬁrﬁothoFyﬂDﬁmmﬂeSg poly;nucleotide or a
conprising an_am no acid seguence, whi ch conpr, se,the
polipaitislei Rrtusllyy epeeenh i ilng snimal B B { et BEt the same
g&%@ﬂ&ﬁﬁe%@olﬂp&ﬁ@kpﬁmea?mnﬁ Bhe dédxisBAg nlaberAlsfafiitshtural state
aspect the invention relates to the use of the

Bolsplasast’iag dae torm dgfaEnplp f§%n as drug target.

Preferably, the pol ypeptides of the invention are used

gs aTHE ¥&m f‘ﬁécgﬁl‘birfaﬁf’ {vﬂ@fﬂh'lséd/ ;v]vﬁlﬁ fé‘ﬂdi‘flﬁiénd.g. ttsgfpd_lyﬂm:leotide or
epression therapy, in schizophreni, er.apy,. [ .
Relgpative rmierllipdicers et thegtolpclsptide e RO idE P poen modiied

I@l%{) ﬁi%fd'td%ﬁé(r% & S HH@5108H 0 B0k TBreidh) SRICRES acid oflfigy Gltdration of a
or obesity.

) ) [he drug target maybe suitahle far the .
netisiegRucleicr eahi A thanthed EVEFIBpﬁ%rHO?WPBE%ﬁWﬁgEGPi p4jfied by the
il ddw@ﬁ&pawﬁfa&mogga@mﬁfmq@idmnt of the invention

relates to the pol“ypepti de having a pol ypeptide
sequence SEQ 1D NO 5 as drug target. Preferably, the
pol yBbppiegen infentipg alsp pravides 4 Debmuckestid eumprising %ﬂlﬁ@}“ce SEQ.ID
N&Y 96 tsafd0f ol AR IHokEY WaGi deARRQLAGS dhe FadinehPofAPRE @SShiAB associated
t herapy, 1 n’schizophrenia therapy, in mgraine _
tdaeptapynd was namédwadAMARTfat t enti on-defici t

hyperactivity di sorder or of eating disorder as

anorexi a or obesity. Another enbodi ment of the

invention relates to the receptors having an am no

acid sequence which conprise the fingerprint sequence

and Thé ttHes nidnaireré bEthe SyvecamilEGTAABY, hDAARS,; hBAARS hTAARS,

, dr raget. Preferably, these e .0
é’f@l‘é?u éﬁ?‘éﬁ%‘efm‘r 3}11@&%1”?% Rg¥E ot eusgg%rﬁ%l‘%]l &l Trace
ganeesidenification apy farhily shbmaphine G pratiéiarapyledireceplors. Proc Natl
Acad Sci USA (2001) 98(16):8966-71; Bunzow et al. 2001; WO 00/60081), however the

published sequences have minor errors (see Table 1). The present invention also provides

the correct polynucleotide sequences of hTAAR1 (SEQ. ID NO: 2), hTAAR3Y (SEQ. ID
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- pseu %‘%{ot"’c‘l?ér%%ib oﬁfrﬁé’nqyf H{S{fﬁlg €

m grai ne therapy, or in therapy of attention-deficit
hyperactivity disorder or of eating disorder as

anorexia or obesity. The term "pol ypeptide of the

invention"” relates to the novelg-pol ypeti des provided

in the present invention, i.e. hTAAR2. 5 The present

SO PRAR r,q}’iﬁ' B YE GTAARSYOED! IFFNAY 12). This invention pertains
ggyﬁﬂU%Feot?gggggT t he anentigngghost cel?s whi ch P
dnwhdrr the sdvreeidaminp hacgh saguvness of STAARLL ($8Qo ABINEX i3pnanst hTAARS
t Jepti des of the invention by reconbi nant
égﬁgﬁﬁgﬁggigbreferably, the vector conprises the

pol ynucl eoti de conprising SEQ ID NO 4 and

preferably, the host cells are 10 transduced with

said vector. Host cells can be genetically engineered

(1. eqy transgueed, o5f afs! Qe the tlre?'(ﬂﬁ;de %&%ﬁﬁ@ sequences of
|ncorporgfe expressi on systens or portion thereof for

BT ANRSSF €SO dEs NO: 7) tahd HTASen¥ (SEQ.ell Nah.10). This invention further
I ntroduction of the vector into host cells can,be

erevidesdhe polynyrleatida seqpeness epedes EY ﬁﬁrﬁcﬁeé paflgaide sequence RTAAR3

| ahar B Y: SRR TAARY CEE@SITPNG: S 18I THY termBagpdiredsgene” or “fixed
nmet hods i n nol ecul ar bi ol Q

gy (1986) Davis JM(ed,):
Bame @seetd heeingelptes tasapseudogene afilpse SORY R VB, P@f‘éF‘%i‘t g way that the
PF&? ﬁe%g%’acﬁﬁme%%%%%ﬁéﬁéé ségueﬁ&rbf’%fe.eﬁmm?r iCdhdctive due to a
& Anfmal . Cel I s of

Manual asi ¢ Techni que, .foyrth.
eulitetion thay stnsedin erlysstapeadanshie sggence wggggpaired by insertion of two
@m%&?y@ : Mol ecul ar cloning: a

9%%%?%%%?£Pnénua , §9R§§5$g§%?% Spri ng Har bour
Laboratory Press, Cold Spring Harbgor, N.Y (1989) such d
as cdlbei presas prvsshpat 8sq rRresiet tipdsted pRAEeaRmPIngRt Polypeptides
@Sgip?ltsﬁ‘% aﬁira%lgf) %&g!sg enkd FATNESHpHise tHE FrlgeipHR Ghdudice and differs
catroni opi d-nedi ated transfection, electrporation,
thrcan i reqianeestEQ. TR 3o k3, 1A Kodd- cel | maybe
manmal i an cell as HEK 293, CHO COS, HelLa, neuronal,
neur oendi cri nal, neuroblastomal or glial cell lines
i ke SH SY5Y, PCl2, HN-10 (Lee HJ, 25 Hamond DN
Large TH, Roback JD, Sim JA, Brown DA, Clteq UH,
Viai ndn airithernepachhglinysnipe relatestofheuseral g polzpaptides pidhe

| L ' ' i hie w8dlas a dru
JsnEBR st et PARREATAAG POy Rl Othe ARG g

y o u n g a » - u n 1 - . .
10¢e) fot iestifying) comporadousefNia dagessiqaitheraph in sghigpphrenia therapy,

EIE Hﬂg%aﬁler{ﬁé%a(gﬂ B i_rpﬁle%{?iy%f Gl eonl dp :H?ﬂéf@&tﬁdﬂyidfs%r&é%r eating

use, opus oocytes, bacterial “cells Such_as \
<lisoegiiras enaresia ot apdsity. j1g taEget sastyibe saitebly foi Sedspigasscreening
and Bagi I 1] " l1's such as
§g§éﬁgﬁéﬁégﬁgﬁ@g%@%#éﬁﬁéh%%ﬁw£%@%@é@. lus cell; insect
cells such as Drosophila S2 and Spodoptera $f9 cells )
and @menembalinent ofgthe nvpntian relates & thegrolmeptide badng a polypeptide

syst ens ed. i AP HOthe inventi
SR AP RAISES arih e d, SERLAM, HDoIfiepRBDORe invention are
spad ewsy drug tangetc far sledtifyivg domponmdshasefidr jmp|depression therapy, in
pl.asm.ds,. fr,om bact er| e m S voff @ @htion-deficit
)7%13%?13115‘51?%0 SR om yné%g gcﬁlre%{ éo%ﬁﬂeiage?rgé}fs? far om on-aend
\Hypeaesvigudisords dvaf edtingidisosderpapowexie or abesgy. such as
Sv40, 5 vaccinia viruses, adenovirus, fow pox virus,

. AR MBS B e AR HaVif PR amino acid
conbi"nattons thereof, as those derivetd from
Bequeamicel srhivhcbontyaist ¢hd Hpgrapengenetrice aatl shiffars §ons thehseggences SEQ.

%BSﬂdeS 3,%? 19,hﬁ§ 9261 a% Sdrug I@ﬁgeec?( Pfe?ei%lﬁnth%%sxte@éﬁors are drug target for
identifying compounds useful in depression therapy, in schizophrenia therapy, in
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may contain control regions that regulate as well as

engender expression. Cenerally, any system or vector
suitable to nmaintain, progagate or express

pol ynucl eoti des to produce a 1&-pol ypeptide in a host
maybe used. The appropriate nucl eoti de sequence naybe

infigRidetherdp)] Or af tlaxifyestitentisy deficit bypanstivith disorder or of eating
variety of "well - Iétfown and routine techni ques, such

slisordegias gOIRHR 8T OR45HEe set forth on Sambrook et al .

Mol ecul ar cloning: a |aboratory manual, 2. Ed. Col d

Spr i Me kg OpiT dE ﬂie)/in?éﬁﬁﬁ?’ rélalesl tdSﬂfei ﬂtgre]l-pmljzpnuidgs provided
N.Y. (1989) et al. 2001 supra. 15 The
ﬂ?éﬁéﬁ$QWﬁﬁﬁﬂq%m1¥§¥ -provi des a transgenic

non- human ani mal conprising pol ynucl eoti de encoding a

pol ypeptide of the invention. Preferably, the

transgeni ¢ non- human anlnal conprlses a

pol ynucl eoti de c S|n | D NO 4. Th
non- &h’;ﬁgﬁes% 1pygntl );JSB FELAD SRS TQmRErSing B ulc(: otslge% r(])lf the
iRntioh, thosP&eﬁE @hadhlaye trhﬁbﬁu&&d&ﬂﬂgﬁﬁﬂ Cech@n aﬂitilﬂmrpracﬂxmmh of the

RO DREAER Ok e o0 R PRSI RGPS BTARy s P decto

tcB hépaPhiddotiie cbﬁh?nsmg SEQI IPNO: € a@drpﬁ)efsﬁbly, the host cells are
ods of produ0|ng a transgeni c non-human ani mal are

W@mﬁlkﬁ wpthisaidigelokrt  such as for exanpl e those set

forth on Hogan, B.C., F; Lacy, E, Manipulating the

VDU @10 sELHNE ¥4 bégelﬂ@ﬁ R Meehaﬂ@l @, trad @BGed, Mewsfsankd or

AR 1 T T
dﬁﬂf%ﬂt 1&@h§o§ﬂﬁtr8@uctﬂdﬁrdf He VREDS fato Bottdelbndanng efﬂaﬂ:&bﬂsy
oyner,

ed. ) T t A
ot ety Plansaro e BHP A SR B gL L. Basic
%étm;&js 19%64@&&&%1018@?@@8@-)%5 T EdPO BYReRdll cﬁiﬁﬁre@ﬁeet &lition.

invention na INn a screenin

Soxforsipuiienss) Rrese00B: 1N ALSSP AR or o8 ACEoRRFIG pultur of Animna

%ﬁ: 5Vl AnhAY ?%ﬁﬁ& $hciqdeMbubhledit{RN fAAONTIS &)Sons (Sd) 1999, ISBN:
I'vation o recept or polypept|de of the af né 1d
.wwsmn%amnpbmsmﬂﬂcuhr Aoaingat b ?’@é‘é‘pﬁtﬂ(‘ﬂnu 2.Ed,co

#%gr farbat Qabg%t plag ggx‘ﬁ?é)ﬂ%o} rl@fo('lgég)@ﬁch as%alcium

|nven on provi
|;dhemhatwngfecum@mdmmmhmdttr@nsf@ﬁ@npaﬁyﬁy@ﬁﬂade
e ) f; EﬁHH 8€ transduction or
ﬁc}oq]g] %t[%ég# %?%esﬁr)ll\[l}gﬁital&grﬁr a\%% th a can gt e cf)n'poun
amﬁdmhj det er m ng whet her conpound binds to the
pol ypeptide of the invention. 5 The invention also

gr ov IAdﬁosr gei]f@l%)bggmag’ zgﬁﬁ ps) £ 299 EeanaesAELS n@@t’bﬁal

stin OF 1 nh on the biolo
aetifoentigriodl, peilpblaﬁtbmaboxgh @hmw@qu}bﬁ‘Ysng@}% N 10 (Lee HJ,

TREBEROUAI SR T 185haRk 53R bftd DS, ORGHRAE'WHRBH
créemeoml prapg:més asditchphamgutivitics ¢fasmaptalized bkE’PPWénPal cells from
Hg)g%tl?rgg#l) ngg'ea‘él fnidl Jtl\ﬂsﬁrosa 18 juRARE 3%7%7 ghI%/IR~32

SCF eeni'ng’ proced
delsamstdu@bm; & mquaammdtmahg gliappll opeinanammels|like rat or

whi ch th t |
ER S G e S
SBepirLes axP Bﬁ&ﬂﬁdubﬂw&ﬁm Gpigalt ellceichss feyhabmgeep eerevisiae and

n‘gﬁ 3’%*1%6‘%3&“?%2 géf |S§&} ?Sol?#?fpgﬁ#%gl cté Bzgkgrlal‘sq& c&llé tnd ﬁz‘mt cells.
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15 yeast, Drosophila or E. coli. Culture conditions
for each of these cell types is specific and is known
to those famliar with the art. Cells expressing the
receptor (or cell nenbrane cargaining the expressed
receptor) are then contacted with a test conpound to

Meas W @-eatbiabidiydd exptessivhlisiatbas t@ﬂbeﬂfsedl Sk b kysedin ﬁfchﬁle, among
functional response. One scre t echni.que i nc

u
(eere, S BT ROSORIEPIAIE SRk B e FSELIFERSGHY. P 4823 from

INAVeRAl B midd) fohOba LXRPRAS, fibfnAtndispedons, famlyest épisdilis, from yeast
HEK293) in a system which ngh g@az extracellular h V40,
SATqIRESOF Plemeals, BamIysRsSH SHHEPIBYVE BEEHD g a8

%Edu’ﬁﬁtvlrﬁgbs dd%n&xlﬁu% foREPHL AKG, p seﬁ@@ﬂéﬁiéﬁld%tr@ﬁﬁlsbsﬁand vectors
contacted with cells expr essi ho tor

P
Sriyphpemaentinations thsrabaneh p sadesived RosERaTRIds and
el P?@I?é?ﬁ ré‘feﬁlen?s Qxch a§ t&snals M@ﬁlﬁa‘éb&ﬁldsophe &dpression systems

changes, drol yse, P-y- [3 r el ease or
chayRpaain noretafl)lcﬁg;mq tbwtéleglﬂat@ as ek afhfé’@@@fl% gxprgssion. Generally, any
I i¥ab@god
e
spph@epm&pgmfadros’r wokpe byed; Hird agp@‘@;rgatgyu@@;t@,eﬁ?weﬁge may be inserted
Htlé /al?ll egcggﬁg J%Ee'rrF@L ?‘Q ¢t vgﬁet‘if%??vgﬂ RhoRGhateetifcAMAniques, such

accumul ati on. Such a nethod

|amfot easple, ailmsf: eastfontly om Semlamqlt@t alo Mele¢ulsij dloningia laboratory
c I of
CREREL Y B Cold Yl HeROU« TAbb A REES G S SPARRNr A0,
ﬁmﬁﬁhbrBbwadﬂa@ahﬁ@ﬂ$upntthe presence of the receptor
of this invention. The amount of CcAMP accunulation is
then T‘B%%%gseﬁp' V%%ﬂo&‘xl}ﬁl‘tﬁ& ?%d@sl t@ﬂ{sg&ﬁgh% hlmﬂ}&lscmirﬂﬁ compnsmg
recepto Hits Fecept I ndi ng,
Ipelseiusleofide emedingm pmﬁ@ﬁm@bfmvemomamfwﬂblvéhe tl'ansgemc non-
cl ase tivit r -10-
j@&ﬂﬁ%ﬁnnﬁe nss¥$%&§ &Hﬁg&%ﬁgnﬁﬁ gﬁ%rﬁgntagonlsts
for the receptor of the present invention is the yeast

bas e?h%%%%@&%ﬁ&i/ orPRuflSS &hihRe tha 'Be Qnygnof-%hﬁﬁh amm?l known in the

5,48 assays may si test binding o

@atn Bmf@ral@lmbprpr@umnmnémnmn@m & mammgh gte preferably the
é@& AdEhERER ehﬁllal isS (OEEACHRE! Sréferi) Shofradgbdbatimal of the

dlre or indirectly 5 associated with the candldate

é%‘f%‘&&ﬁéﬁ DPORE-an assay i nvol vi ng corrpet ition with a

| abel ed. c or.. Further, nma
et RGN s L BRI AOE DRt ChT e Vel B in theart
AROLEIADE Ekapl@fHosy @t frth & Hb@eﬁl BeC.SRtIQky, E,IMcﬂ@ulanng the Mouse

U7 oBIaTay Wil T Nepeleri G PR Sagfor Laborory Press

E}‘Hgaﬁa]?; | &yl aMRnipEeRbahd ModsSaxiago. 1991 r&c@idﬁcﬁfi@ﬁ @©dld 8pring

known agon|st and the effect on actlé é f he A

Sipshosbreasy CoMES RS ined rber B1 IO AT ohriafd oot A Bractc

Qgi%é‘:ﬁ%ecéfcpﬁﬂﬁBﬁ Pf?&f&ﬂ%"pﬂrgich Jepiag UBbrad T SivESity Press 1999.
eeni ng assays are wel understood in the art.

Exanpl es of potenti al polypept|de of the invention

ant agoni sts include anti bodies or, in sonme cases,

ol i gonucl eoti des or proteins which are closely rel ated
to the ligand of the 15 pol ypeptide of the invention,

€.9. The pﬁ[@gﬁ@&% o@fhetlﬂﬁanlubﬁaﬁ@be(&n];ﬂmﬁ& in H@l:leé:nihgprocess for

wei ght such as t abo

STPOLRA R PEILaF <GP R AR Ghighr aaevatﬁlﬂgeﬂlslﬁl Ayt
{(hag RERPILEivaENn &Qhé"&t:e;ﬂbf polipeptife sphie Peesesintdrftiontdre
act|V|t&yof t he ce tor is prevented. Havin

GEMBPERYSWHich adsiale foRPRIOT FVISHER 68, DY drting ARACSGPIGF tratficking
beconme better 20 understood by reference to the

speci fic exanples, which are included herein for

purpose of illustration only and are not intended to

be limting unless otherw se specified, in
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connection with the following figures. -11- Figures
Figure 1 shows the chronpsonmal |ocalization of TAARs
genes in human. The relative position of TAAR genes
on the chronosones is indicated.by boxes, representing
t he single coding exons of the respective genes. For

- hTAARKR prethlitGhvenSol PEAERY abiyethaDfod idneifigng ddnepdumds which bind to

| nd| cat es th‘tf position of the second coding exon
YHCEB fkibe inysRtioneisiifie open reading frane.

IE&, &t B p Jﬂ?feﬁﬁaé Sﬁthleiimﬁéﬁhoﬁ @ith @ahedidate Rompgandland
| engt h of

e res ive codjn ces, ..and
Phdetepniesyhersr é%HIBO‘&l ?Wctbﬁ BlePﬁ% ggﬁ}ﬁd?"enﬂon
subgroups as di scussed |n the text. Arrows on top of

the hoxasehtish 5183 Srovides @ b eidtor man@ﬁqngtdampm whith$ave a
: ORF in direction of the forward st

plnmélap@r@'tor dthibjtory giect op t]pe@b;g}ogga]sqcpg%gg po?)fpe]gude ofcfﬁe invention

F A9BRILssioRT ugeogene) Figure 2 shows an alignment
o% Fﬁﬁf%ﬁktfgﬁﬁ % Am no acid residues

ebsrBaciag thep %lwepﬁdﬁﬁﬁthe imfenfipR Wik dsandidaircompgund and

? g@ﬂehﬂﬂﬁ%jlf?ﬂd b &ﬁm'mm&wme%@ﬁt@@tmmeR
ngerpr| not i f s | ocated in TMVII. 15 A

gblygepriderofghe inyentiononal human TAARs. Predicted TM

Positions: hTAAR 1 (TM [|: 26-46, TM11: 60-80, T™M

111 LL? eglgl:%l Ml ééreeln?h Ploeduth \bs d&S A9 abdve iﬂvolve producing

253- § MVIT: 288-308); hTAAR 2 (TM | 49-71,

pppropoiateo2lls Whichiexpregsihe Igsfptormoweptl%ﬂ the gresqny lvvenﬂon on the

%Qﬁ%%%g%rea—%?ve? G8e ?é%gpto;r Mptkdsed f’ho%pgg%ﬁte c@]]—ﬁﬁ% Blsé BMocalized

., IMI]:
j;ﬂ:@ac@]:hﬂarl?rl\ﬂu% cglb;gmglgge bypng) not dmmitest gy magggalg&(enopus,

%gaﬁ E@I&ﬁ?@] %{/QET%‘!% fgtgréénd_f%ﬂslf%%@ag%%? thlgl_é\/ke!m thpes is specific and

%haczmﬁto thiose/familigagitds 0m) art. HiellaRageqsing the rerppiog (omggll membrane

g%taggrbé ﬁ*hﬁ%eséegggce%g%) %M%ﬁt%gg&@%st b A'&}éund to measure

biiMitg, o8 8tifm8latiFiviot inhﬂﬁﬁ@@@fa fruictional I@QWSEQS ™ | V:
148-168, TMV: 198-218, TM VI: 260-280, TM VI I:

O 7 Rhing gt RS e of QIR P RcGAOTDI i mvention

{(foe emryplegeamfelcttdr("éﬂ@tcellsrm HEK258) Wsﬁeh‘éblch measitranextracellular
as

gg{) oL dlﬂlté%ctnﬁ éaki EJ‘ @ilfse&)lﬂ? g&ng at?bh. Inbthls technique,

IOﬂ even I n cat ed
nwﬁpeuﬁdsatnamiee bmaactbd rvgth pdlsnerg)ms@ng Gba ere@nwr;ﬂvf pelypentide of the

roma utat n._ancestor.: [
eeseCpliPh KRrra R s bR i, SR P PRI Whanes, I
@ﬁ@fdl}cs@t@?@-yl G hﬂ&sé &r FRHSER iA Rl ciuad levd As tifepanéayed to determine
e outgroup was placed based on sequence conpari son

twhetttee tegrmientis! pampoynskaspvaes orfRBIbEBPIFSEPET TAAR

genes into distinct subfamilies is indicated by boxes

W t h grey. sha Yres PREUGQDLTS: rece W%ﬁm&@ea& determining
mnthﬁg{osest gFﬁ?1%$T?§ to rg%FTﬁké hint

g:e’tnbmg)nr oz entimilagon e pharfeeptor medipiady AR #n or aﬁylate cyclase
ﬁc.r ?IE&'? Sutht an‘fq:th(ﬁr Bvo@e?fr%s@édﬂn 'a%tu.ﬁﬁ Bfic céi_fl' Widh éhedreceptor of

repair pseudoge Id name

GHERSFqu)ion Theexpress the receptor on the ceIl surface. The ce is then exposed to
potential antagonists in the presence of the receptor of this invention. The amount of
cAMP accumulation is then measured. If the potential antagonist binds the receptor, and

thus inhibits receptor binding, the levels of receptor-mediated cAMP, or adenylate

cyclase, activity will be reduced or increased.
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two bps CCin position 133-134 of the fixed ORF were
added, which repairs the otherw se early stop codon
TCA. Figure 5 shows the relationship of TAARs based on
the properties of the ligand - i®- pocket vectors (am no
aci d whose residues probably take part in the |igand

bi ndiARgther dR4tBHAY ftﬁdd@yctﬁlgl aeguhatsl @naﬂmgmhgts fbv tHheeceptor of the

Li gand Pocket Vectors ( of h

PreseRtipvnEpnds th aé’eaSb‘Paéeq% 1%@6,5’18%5‘3{ ﬁiﬁaﬁﬁ&%ﬁ‘&z 835.

et al. (2004). Individual TAARs are ordered such that

prot ghpg §ss£4rstxﬁa;ﬁ§u9§ Bakst idtihdsf o daﬁ&hﬂdtehbm@bﬁ@d pxheieat adherence to

| tt h ot h
oot brneioEdhe Terptar REoReS B PESTTRIBd R oo e STy
%&b&ﬁﬁq vﬁﬂﬁﬂb Rghdidd B@npbudl ahek Ia%ﬁﬁﬁﬁhingctomﬁudu&mth a

t I d
Biveld copyRieB g Bl et R ———

galzs)ﬁﬁl}:]ﬂlec{ \ﬁrﬁ!l ﬁa re&é‘tﬁbfj&t@ﬁaﬂcﬁp&ﬁﬁé fe@l:ﬂt}ér, ulsﬂﬁg deiebgorksydtes
Int I NS; nk: histidine;” Ijght

laFI’]@Q'FW@‘?)I"O theresll bb@il‘lﬁlgé}i‘ﬁ weeptenas thelsyyal agqsvlémlfagﬂ{qqﬁo%%clu?ﬂ%tlon are
?’ﬁ’r 3 Cag'Pff BTIHQ 5?{%&&4%@@ icRSwh 298nkst Ghd 8% SR orﬂﬁcti&rhl@on by the

op Il (ECI11) is indicated 5 tﬁ s f
lagomﬂéwtbmenesmc of thie candidste gempourphis o 3??&"3%;) tapfldgd methods for
T, Lefer to
PERAAD 00 Rl g g N Lo e appn
representatlon of the pharnacophore simlarity of the

F'x and ggﬁ'&%ﬁ?ﬂ Pglgﬁ@d% dthe AR Bﬁ%h%' Bﬁusts Tﬁk‘l’ude antlbodles or,in
prote re |nclude Into t anal ys <f
Somp aases dligsercthogdesas proteodivwhicdeare glﬁsqu]re;mc}gq%g of the

SRBPR R SR ne- A Epe R tihd “*@%@A?M‘?C“%Wﬂght
?md[ecuaes BEef 4si 2 me%bﬁte)s of ndASRamMItETs OF nf srinaxdcisls, Which bind to

e riofh 0 i oL RS aRe sy SR e figpror isgrepented

Name bp O d Nane Acc. hb Di screpancy nt. as hTAAR 1
1020 TAI AF380185; GB64A 2 3 AF 200627 hTAAR 2 1020
Novel -- -- 4 5 hTAAR 3 W1030 GPR57'Y AF112461 G57
C134 6 - hTAAR 4 "P 1049 TA2 T, U38828 --
“F hHsaRgshonogereplRdacobedtes invawion, the paee r@l E%ﬂome better
5vh1$hTﬁéﬁlcYu&d31k9em for purpose
%ﬁ%@&)oﬁ%ﬁeﬁﬁ%ﬁ%&ﬁgﬁlﬁc exath 18%80193 % ﬁ ﬁCI; P
lof Asgatiguanly and aEFo0 Féon ezlg:ob imainngg Wi esy 0 5}3’}58 specified, in

Eﬁﬁn&ﬁ%%ﬂﬁﬁ@fcﬂb’vﬁ%ﬁgﬁesﬁ ace Anine Associ ated
Receptors (TAARS). genes for which discrepancies

—_—
ped

~between published sequence data and the sequences
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provided by this invention were detected, are
underligned. Genbank accession nunbers 5 refers to
publ i shed genes and the di screpanci es between the
publ i shed sequences and the seguences provided by the
present invention. C oning and sequence anal ysis of

s genes was carried out according to standard
protocol s enpl oyi ng genom ¢ or cDNA from hunan
(derived fromtotal human brain total RNA,

cequintes  prshe BOTROul oo RPN TA B e I RuARh e
rreigg\&qicsltmfcé TASR gepes on tlia@hmmmn@s lsvédléat@é byiboxes, representing
%E Q&hﬁggz 'ﬂ?%i"gﬁ‘f%ﬁﬁ 8lve f:ﬁé@ Stdr ll'lthA(R"@ WREIER $ncoded by two

se | dentlflcatlono
f;ws therhoyndreatescthe powido QEPSFRDITREmpLF than

SBUP the Q%Eaneadlﬁg fRARVTIRUSdh @ﬂ«tﬁk b&&% HAdRscaleegielpiegird to the

enes wi th the hunan, rat and use uence
ToriEd Akiie EHDERAT FRDPESIFRSHT @Hﬁéﬁﬁel%s indicale £i8thetionig receptor
kb Hﬁﬁé&éﬂi@nﬁ%@ﬁﬂ&@ Gexdll ArOsvd mpldfkt& lﬁiXAﬁﬁdchaﬂhdoncntamn of

téﬁﬁ)f@ﬁ%anﬁg 1112%1'{3(:%811 tg%% }Al‘@ﬁ] ist e ) %gﬁ%l:mm dJBKtIAon of the

aeveedokand). (hrefragapad¥+ Peevdpgsmies. Were not furt her
specified, all procedures were carried out basically
descri bed in: Sanbrook, J., Fritsch, E. F., and
Maniatis, T. (1989). Ml ecul ar doning: A laboratory

manual (New York: Col d r|ng Har bor Labhor.at or, .
Pr es £igural phovesametigamagt aBifulrﬁUQﬁ QEQA%%%HHBP é‘:lﬁe{?sﬂ‘i%?s

RBfsePdd in R hikdaANat &mimbam e gma b bladk ghaditg. The
to use unce,jg‘%A gherwl se s ed1t 15 hIS pur pose
Shrigetstiett R nﬁ?‘PﬁﬁP@oP Cé‘ edyin eS| gned based

on the TAAR codi ng sequences which had been derived

f r oma: bitgrgeem ol fursaqn homan i AARmPiedictedUbi PositianschTAAR 1 (TM

%&?@ﬁ@g?ﬁggfﬁb'ﬂ@ewﬁg 433 rgNag. 1%‘70’?1\4‘{?3#89%@ TMYT: 253-275,

tal ire én readi r anes
TN, 20B 5653 bEAGRI T - T MH B FesTBIT Wy 1, TMIV: 163

(1¥§ d;&v Ph%- 2!8%;%% %3 Oa %, MR Swézzf)qh“&}mm"rm 36-58, TM II:

e 08 TP a N o e S XY B R e 8 oy Ot v 285-
3P hTRAAK &) Tmosé 63,V 11: 69185 I'M TITN VEI-1 B8] TVE Péali4s-168, TM V:

'tzﬁg%% W32 proik %%?yp/g{}ﬂaé% AR @t 1ol FRLH: @88, T™

fiTe1 (Bans, TVSIVIOHe- T6harMY: 168:d26,)TNIVE: 2682684, TvGVIL: 290-312);

S Bl SRl BO LB S P - T v smts

dev Ml 2605288, TH VEx28993%5) McPherson M J., Hanmes B.D.,
Taylor.G R (eds.): 25 PCR 2 - A Practi cal Appr oach.

The ol Eﬁfgﬁ“?m@(f ord University
Pr eslfsEr %é.f@g@to?%ﬂgﬁ 563424 6). The annealing
tenperatures of the prinmer oligonucleotides were

cal c & alignmentod mghopd rels 48B%r i bed in: Bresl auer KJ,

Frank R, Blocker H, Marky LA.: Predicting DNA dupl ex
stability fromthe base sequence. Proc Natl Acad Sci U
S A 1986 Jun;83(1l):3746-50 (These rul es assune that

t he uen e |

I eas?—e@ﬁ%—é%gfs gﬁﬁogeé%ﬁetl t{eoﬁla E%g; m ngé Sr%g% %ﬁy}?&gﬂm’ ratand
mh&yse baded gorthelk ENA skgsener e ordered from M crosynth
(Mcrosynth AG Schutzenstrasse 15, 9436 Bal gach,

Swi t 2G5! 308 defe lhifcaB bfehfGrailidated by numbers at the branching
points (@: Gene duplication from a putative common ancestor; @: Speciation leading to

separate primates and rodent lineages; ©: Gene duplication leading to mouse and rat
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- 15 Receptor Prinmer nanes Sequence (5 _* 3') TM SEQ
| D Conment NO Human hTAAR 1 hTAAR 1_5 01
_attatgccctttttccac -9.2 21 --- - ---- hTAAR

1 3 01 ttatgaactcaattccaaaaataatttac 8 4 22 hTAAR 2
hunGPR58 5 0 catctacatctggggtatcttg 5.9 23 Coned 6

fsp&lies) R utbis wad lh@ammnc@@dmumﬁman@o hethuddan 5-HT,

@P%@AR 3 hu n?srlafﬂgcg%:%ﬂ%k %%%fﬁ@g%t ch(:%&?by boxes

tm&ag ga E‘gﬂzaaadameﬁt GeR6ragménF ARRACl e ARALLBity to rat TAAR

Thih BB SRR Ryl B TR § BRrelihed Seale: I TT

@5&6&-&&%86 TAAR 6_01 58.3 31 ------- TAAR 6 1

eaﬂ ston codort TEA. hTAAR 9_3_01 aatct ctctacttcttca aaaat

% Table 2: Prinmer for cloning of hTAARs. hTAARZ2:
The mai n reason of cloning the hTAAR 2 from cDNA was
to am_ 5 Wiratd e reldtiomstip afiTanRebaefl onfthe poyperizp ofidie tigand

ProanaenerRtheie et BRRED R ti g binding

ehetensined\by dkeelatioh onddl)separately 5 from genom c DNA.
(Tn1 nmelting tenperature in C cal culated according to

%r adh C1r§_ﬁd Pg}{]ﬁt g%&B}% BPV%' (ﬁqllﬁﬁ{anﬂat &/R(H h‘)bukeATAAR Prote]_ns, as

upl'ex stabi it rom.t e
oefietae @ccop;hgg; toNSratochmil gt ae (20 gé)A nc_nglgg s are ordered such that
36tk with\@osel simibar 'h@aﬁ&ﬂﬁnﬂﬁig'ﬁé&kd’ﬂﬁﬁ@ pldcétﬂh@@t@éach oftier. The

and in the | ner, i cat es
pﬁwmemi et obihe PR BALI R HA AL by colored shading

_\(Blulel'l”mrd@(f) Hbiddroafadc thrluks Igf@m diphagdopglasietidoes; red/plum:

@&%%V@ﬁgaq}VEIYfg%g%%gl uQ yefo%c&e/p%% residues, potentially

inducing kinks in the TM domains; pink: hJsudme, light blue: tyrosine). The position of
the respective amino acids in the transmembrane domains (TM 1-7) as well as the
extracellular loop II (EC II) is indicated by boxes in the lower part of the figure. For the
precise position of predicted TM regions please refer to legend of figure 2.

B: Hierarchical tree representation of the pharmacophore similarity of the ligand binding
pockets of TAAR proteins. The following proteins were included into the analysis as
“repaired pseudogenes”, modification in parenthesis: hTAAR 3 (insertions: C135-,
A136-), hTAAR 4% (pointmutation: T411A, deletions: -605G, -750A), mTAAR 7c¥
(insertion: C513-), rTAAR 7f¥ (pointmutation: G515A), iITAAR 71 (insertion: A90-).

Scale bar: Pharmacophore diversity units.
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ng of total
ol i gonucl eoti de pri ner,
200 mM dNTPs each (I nvitrogen),

RNA (sources specified bel ow),
1.5 mM MC12 (Invitrogen),
| x concentrated PCR

200 nM

reaction buffer (Invitrogen)-msd 5 U reaction
reconbi nant Taq DNA polynerase (I'nvitrogen). 15 The
PCR T C D T © '§U‘Uﬁﬁ§?‘a Sterile workifn
_ bﬁnc i 41@ eg eCAlél Rgend,  apgc ancy | %EQ ID NO:
OR @p ate naterlal t) assenbly ‘of HCRgut. aa
-Pea'e't-'-e'ﬁ's_ UrmmiTy Llls. r\.zl\ lcaL.L;UIID
gaiTAREL r op)mﬂ $si STAaNd P)AEBAYS d Gicdpar ati on - J6- 2 3
wer e each perfo ned in sepa@fRdyf qoms in order td
—avoi-d—any-possiPre—cross i contantngtionm of Teagent
wTAARR 5 aﬂﬂfledbkﬂ?brl | or-plagnid DNA. The Pdr 4 >
"RACAR B 1EHS) 1S EPRBY & %Eﬂ@wﬂ RES3- QUpsL.- 6 -
J'- do SO IMAI A DINA 5 yrerase at room 9 i
'éﬁﬁr-l@ﬁﬁ ahd ﬁﬁan:féﬁ?@ 8td the thernocyclier
(Genean'p 9700 WI5HT g@gf d| bl ock, A{dplied Biosystengs)
[T ETTE 09O IIBLBIIJBIdlUIEF U S
¥ ma & 19154 [ousPNBSC b A4kGR18HS 1186, TZ70C 2 | 13
ql @g ?&E? atuTg4 30| s A@&mof%§3 extenS|op_t|ne X4 15
C . zCo 11w C1ax: hr ST dalmredr 1 1g
th ﬁ@éRéHﬁr-iHﬂhe TiNawekl t | ng renperature) of the 16 -
ol i gonucl eptidef priyger W th the I qwer Tmvalue foy
' (calcula 18
1. GRRIG2
1= 55C T
atuTA3— 54C 20

dl e =10
cycl e nunber:

run in par

A Y

agar 6se gél

al | el

ctro

For each gene severa
with cycle

nlg&sho‘i‘ff nﬁlaﬁﬂgsf&q Yok
p

oresi s

nunbers bet ween 25 -
A\éﬁﬂ@ A YF@edReceptors (TAARs).
PCR reacti on

PCRIreactions

wer e

40.

wilt gent-ahﬁnrlwlmlstdlsc;epmcmmcerspubhshﬁ srdtivengegdaia pad the sequences
hE® GhenblB® a¥@Ssion numbers

Loy il BT B e

%h“ﬂg%g%pro ducts were

asfars ya delmlledlgwe@ sad ¢t dlectrepanlcmp hemesn theypsiblighetbsequences and the

ul t raPure

HIOHG e GG TeE B T bRl ERrit ML Al plysis of TAAR
lgh’fels nantatied/boi adebeling tophowdesi proﬁ;psts@ng)lqmg{gﬂr@mlc or cDNA from
gftg%ucleotlde

R R R S

gefusnaie= srhiioneill ssitidnce) hi di um br omi de,
were visualized on a W

Canbri dge,

UK) ,

eﬁE)”g

ar'os
PCR pr odu

transillum nator (Syngene,
and the size of the PCR products was

anal yzed in conparison with the nol ecul ar wei ght
standard 1 kb DNA | adder
of the expected sizes were cut out fromthe gels with

sterile

manuf act ur

er.

(I'nvitrogen).

scal pel s (Bayha, Tuttlingen,
extracted fromthe agarose ge
Q Aqui ck Ge
‘Swi tzerland) follow ng the instructions

PCR produc

Ger many) and

slices using the 25
Extraction Kit (Q AGEN AG Basel,

of the

-17- The extracted PCR products were

precipitated wth a cold ethanol/sodi um acetate

cts

ts
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precipitation (Sanbrook et al., 1989), and DNA pellets
were dissolved in a volune of 10 | of 10 mM Tri s/ HCl
pH 7.5. The PCR products in this solutions were
subsequently cloned using theidOPO cloning kit for
sequencing (Invitrogen; kits containing the vectors 5
pCR4-]33;gﬁge§nd pCR2. 1- TOPO were used) follow ng the
instructions of the manufacturer. Ligations were

el e, Lo LD Chem 62 R OPPSL e IAEL Sk Scorting

ol uPvaRer's BStri &sdnk WaldsOatBediisetifidicatadinuf act urer and
subsequently plated on LB agar pl ates containing 100

g/m anpicillin (Sigm, Dvision of FLUKA Chem e
GhbH, Buchs, Switzerland) and incubated at 37C 10 over
ni ght. The bacterial col onies were anal yzed by a

et hqt;,¢@blecl TaMHRAER oPERAR farkily Adinbsrsner e pi cked
Wi t h%%l‘e I nocul at |Oon | oop (Copan Di aghostic
S.P.A, Brescia, Italy) and transferred to nE‘@IL )
agar T;hleatAeAsR gengs wereiidentisd by compansoni the Rrevigndy published TAAR
%? % %’t}f)@l@%u ﬁ'hera% Hﬁ@%ﬂﬁgehﬁnﬁé éﬂ&g&E 'ilﬁgrmatlon available

rﬂorﬁﬁpebﬁd&e/ I&Bg:abo Tebledn gmpfwu{gﬁa@ﬁa@#alwlthmwkﬁ 8M§’H~e

bacteria which had 15 renai ned on the |loop into the

sol ut ’ ' r f In¥ans of
noat 1ol JRAEE I im RGP TN AN R S MAPRALED) fkans o
k?cﬁR fromadithey gemogsc PAA QDCQNJPD@thheé Q‘iPFFfBﬁ spewes. Wearmaidurther

? e%lt %l%f) 6%‘?‘%% é&?%&fr&ﬁ%uﬁ%ésrﬁ fy de 1l§f3df 153%052%0152 Fritsch,

mﬂd ViaRBtE, 7 (2969). Mﬂlsleadme@bemgsé &ﬁ]p@mt@gr manyakNew York: Cold
rsg%}lgg gga-rbor a%glgd% aS}, %q’g%eg‘@twere &éﬂgﬁé@ﬂ s[@ﬂablévﬂ@nty, and all

caggaaacagct
rseltihoms] wegamtasse mghhmledqmaies osd Wdehs amsaﬁéfeﬁu n
W|th the following tenperature profile: 95C 2 mn (95

%81‘ ﬁg& pél%%ﬁe cﬁ1go$ﬁae<§%%%m&eé§r£t%le %gregiﬁglkgggde laasg@oé the
dgﬁaxlbecﬁizggkeqahmk whizhdad dieen dxswdé &oni the germdroicsequence mformatlon

Bl BBy T8 Bl TE dote RARET R L TIERLA, Riin e

@uititd cﬁ;&d radlhﬂgframreae Ths gdnfeo we&d:rs:gqubmngﬂhaéhcwrNTI Software

ggegt Vsréllqpl Eﬁ% 06818%? Phgwﬁlggi%ﬁgﬁig; 9{&% g&gﬁéﬁ‘éhﬁ{gm, mainly:

) Pﬁmdiislsholiﬂdﬁlheﬁre eﬂier@%f mzﬁntlﬂad}/ﬂxdnmn‘ Df dtcmt 50% c) should not

bact erj al es in di um
gpmwawaﬁ%?ci itprets Eipgerthe a Bl ShoplFiart s ot iR 5 end
Qg Eh AN hde nShRkRrefd tltﬁﬁgoﬁﬁh@ arfié ﬁfstmcﬂrsa]idﬂ Smhd@ thalanneahng

Oy Sals uere Lee e Tiamghe £ bactar il e
(pgssaﬁgﬁo@@etaﬁﬁﬁlfor ex%ﬂ;ﬂez eAdPRREdn M) J IGIWHBQB IheTaylor G.R. (eds.):

i'nstructions of the manufacturer. Plasmn

PR 2ty Bracidead Appyoach. Jé)te@'rq;ﬁtqqgépgspaﬁg %@p,l Cﬁbfoyfchgnwsgy Press,
gl%g%.rigBNS? 19- 9%9/—%1 e 6VirRe §ﬁ?&llﬁ§ﬁﬁﬂ§e%§e§ bf thélprir@&Rigonucleotides

pro BIOSCIenCGS Edr ope

Grezt tdladetnd basid vparles @):1‘1 berhia: Beeplager e, ﬁqg%ﬁ, Blqcken R Marky LA.:
R0 DRI iy 303 RSN HBREDOL NESLAH SLIDS A. 1956
est s’'usi ng an

StflCtIOﬂ endonucl ease
Funks( 1 Né%ﬁEﬁ@('J&wgr: Bﬂwaasa@e thrlola sadseRtes £F4 s mefric and

E‘é’h&i}? It G Bl @CORGERE a 1 #J[_hs ma].@’% L& RO1BREhcleotides were

rIC Ion sites are
ordered from Microsynth (Microsynth AG, Schutzenstrasse 15, 9436 Balgach,

Switzerland) in HPLC purified quality.
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15 PRwiRGR IG}CMOY@‘F rrgembled enderesjerdgorking bengh wi

the nultiple cloning sites in both vectors pCR4- TOPO
cl oned inserts can be

and pCR2.

rel eased fromthe plasni ds by EcoRl
di gests.
EcoN

in

1- TOPG,

O each
a total

therefore the

restri

ction

plasm d 0.5-gs5were digested with

vol une of 20 pl

follow ng the 15

HriHESna@iest NE
er e analyzed

SRAU@EULS) Rest

by “agar ose gd

el ect

roph

dtM onSEQ. 1D

r edds

Comment

). 20 The

_r.eadi.n

PR

Sand/ or __

.Pl

fra

d.o.the__se

dblll Ub WITI

crn tur neo

UII

O carry

i
‘Sl;atg%c

ST TN

FLogL ?@Fﬁt&%ﬁﬁggﬁ

AARs3 thﬁmA@R%%ﬁu‘% Zerideiacatciesegiaictigaze i P&a

sequences of the c
.as.reveal.-ed-by---

ab eldteeibcaattiaiestscatey ousl

uence _of._.the TAAR.

HHI@GPRWgﬁg% n oﬁfﬁgaé"g@ﬂfétﬁ@gcﬁcﬁ#% r mat isénc’.

A0 1 CVCal CU

from

equence.|

HTEAR

erived,

T

P HIA

t&tEd R,

i Jo ﬁattéta{agggtgeﬂgta% ;ﬁ%dt
' tta;pt«g&"g?

[ CJ

MY\ UCT1 VCU

om

S L%gg?hi‘?ied SR Sb00 o) - rats of the

I ARD: The adain réakdn Mclorsg mmmm&ﬁmﬁmw tsasRimgavhether

e e R
3hﬂé1ﬁ¥1dMlt|fmrﬂ dheas exﬂbﬁmeikx&- thf@ 188 Zec(ijlﬁg Gxdﬂ&h)ave mmn@:d separately
t L
S Gl AV Aty oLt frree i o el e A pg f frestauer

AT, EiaRR BldékerFH QﬂhﬂdylLAM@redldt&%ﬂDNMd@lexBHbﬂstyﬁom the base

Si I|f|e

AE‘E%CP&OC N

d

Togdschli Uy b a5

h9ga P gan o

UCG

GRAIeARS 4 §tprRReriRa 3datRd primecndiye BEaates k3Yptiter)OD 5 at
260 nm as ‘descri bed above and the DNA concentrati on

was adjusted to 100 ng/l.

The

DNA was stored in

aliquots at 4C. Human genom ¢ DNA was purchased from

Strat agen

e.

cDNAs were either commercially purchased

( hunegle JEAPPCRY8IcRonGedebBtal Helun¥Rif 30 Ippmcmﬁcfyu@ah@
A eﬂﬂw.ﬁ‘nt to 100-200

BD Bi osci ences Cl ont ech

or made fromt ot

wasposition; Temeplatranding Sl 04 ngaenemic BYA

{rat agen

TMeChié

uro

P.O._ Box 12085 11
qganhs?pO sM A gechdldn e s okt (PRSI

%%ﬁgkgolatlon

NA was 1 sol at ed

0 AB Anste

At

[~ pmner name

fttotjﬁplt{ISA ép&ﬁ‘k&’spgﬁﬁéﬁ b &Habod oiébﬁ@élétﬁﬁi&%mmer, 1.5 mM

%ﬁﬁgﬁ reaction

agfd 7 Aediioh ?Ecoﬁib@ﬁalﬁq' af TRCA ipBBehdpRe OMvitrogen).
fromtissue_ sa
irradiated

equipment, and a) preparation of template material, b) assembly of PCR reactions, c)

running the PCR reactions and agarose gel electrophoresis, and d) plasmid preparation
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15 Sacchi, N.: Single-step nethod of RNA isolation by
aci d guani di ni um t hi ocyanat e- phenol - chl orof orm
extraction. (Chonezynski P, Sacchi N., Analytical

Bi ochem stry (1987) Singl e-Step-Mthod of RNA

I sol ati on by Acid Guani di ni um Thi ocyanat e- Phenol -
GhroeRhPeffomttd AGEpRited 6eomdibirdado abaidiany poisible angs

GenbriprolTEesoR b bl apBae) mAlsBaEP A The FCR
Welcgioks kR sRMbIRIGARDS Al POR cups @ ph&idvhf) idkidisg Teg BNA

renoved, weighed, and transferred

to a 5 m glass
cRolimeasAseph H007D fRFReA e R and Erangisredio e ORI fpencamp
' ' 30 Bi eCTRckefrperat il
?ﬁ ?Q%%gﬂgﬁi g? g'ﬁ%do%\%ﬂgﬂnts P\ﬁ%t&} Eﬁg I ons ofeﬁitiﬁe Hreprote
measaflasted re folloWie RNA pel | et derived from each hal f

~brain was dissolved on 200 I 10 mM Tris/HCO pH 7.0.

LHEES ‘H%Flluni cDNAwere Tenoved by 25 DNASEl di gest
(additipon of 10 pl 100 I MyCl2 and 5 | RNAse free
DNAse 1} 103 Wi, Roche; incubation at 37C fqor 1 hr)

AA%E 30 semsnnelig eanfargre: Besesol3iC) effensipn time) x cycle number:
phenol / chl or of orm extracti on (H20O saturated phenol pH

& Stopgyaccordinmg toSambrook et ar. (1989). The
was| preci pitated by col d et hanol /sodi um acet ate
precipifate (Sanbrook et al., 1989) dissolved in._10

MRCTri sfHet. s 7. 0, and the RNA 30 concentration was
determ ped by neasuring the OD at 260 nm as descri bed

-
1

above_—Thi A r . —f e oh Teotid
synt REBFL e ESR. T QU IR of O chggngfeonide
Epimeerdairt thedpwendin milrefor tie BCR otaatioRgalduinted asgpegified above) -1°C

I f 11l,.1.1 0.5 ' - i 9
e R el R e FplePP g i THABEROTRNC, Ton
i fifinerand 5yie=S ldeAMigempeagaetsarer e added: 4 15x
reaction buffer (supplied with enzyne), 2 | DIT

(supplied with enzy , 1 51 dNTPs (10, each,.
Arer SHteRpionginge wamﬂs@f@tqdrhﬂ It saraliconciay) X i
(Invitrogen), 0.8 | Superscript Il Reverse

Tran %?Elg Rbfher: Fop )%chfrggi?@ ? eral PER FQREShORervasn 13 pagdlleywith cycle

vortexed, 1 ncubate hr at 42C, the t%[nzyaim\ﬁ(gﬁs
invarhary betweerh3p | 4t Al RCGRwgaciiony were subpeqrontly #alyzegdY prgrose gel
rAGH] ' h Rl 11 P Edici
RSP AR RS SOl png
aldady @isﬁalgPCR@@@ﬁpt plthe corress size wos nygd derupsgquent cloning.

particul ar nmeasures were taken to rule out sequence

error ' BRI LB RoYesiSBsing 1% ultraP
intro S%}E@dﬁ%ﬁ%ﬁ%ﬁﬂ%&bﬁ%ﬁ%ﬁ a Cgclg nuﬁ%gerzo ,r e
Rgerosa (GibTHIR.) qeards updn drid) bufecRr(ngieqgeph A gfospgels were run in

' ! PRI hnologie GmbH,
L
strlaingend S ermenpceordingdp slandargpodiveels ( anahreok elcal., 1989). Agarose
sufficien 1 C ' . . uv
i e AR SO At s
atamsgidnAnator SyngeresCimbridgen U&pemddhe sipepf the RER raducts was

and,__the correct en
PR E iR SR fols e ot i
qEnérrage). RCR pridusts oSimompedied ditek aleidat dubfrom thegels with sterile

err.or ceur .at t veny BLI ' v, ine th :
e R sttt SErpHE o3RO bl BBl dces wsing the
abliAgpuiieknGel Eafrattvn Kie (QBYGEN A, Bageh Switzedaridd follyaring thednstructions
t ver orrect sequence of the gene. c) 20
é{tlgh%@?%ﬁl%étar?mrpl ate material: Since differences

bet ween i nbred strains can introduce significant

i nconsi stencies in sequence information, we also paid
particular attention in
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the choice of the tenplate material enployed for the
cl oni ng of TAAR genes: Muse genon c DNA was

~purchased from Jackson Laboratory (600 Main Street,

Bar Har bor, - Mai ne 04609 USA) .genom ¢ DNA of the
i nbred strain C57BL/6 was used, si nce this strain 25

was_erflegyeded PER RS gRR fedslﬂﬂweaﬁ@etﬁaﬁnﬂbadmm acetate
at Genbank hurran nom urc fl % I £10
arﬁepeaj@wé Arghrpoka a éﬁ%% @ e WTeAisqIvFY i Kolume 0

?6 l\ﬁa s r}ftﬁl 7 §t THd m@g}o chtsFiH [y ﬁﬁ@lﬁ’oﬂsﬁ/&% subsequently

boratori es France Les Onci_ns,
I-?:lha‘wde;smgé]l&)'ﬁ@gotd;omr@kﬂt & spueacing Zhwieagsn kts containing the vectors

oy SRROBLFIG IR Bt PG g e inff o PRI
trharsufsdtuer. il@@@newpﬂedga@gfomed orto {IRE1P gherg@pﬂbﬁﬁqgnpetent bacteria
TR SO g BT B a0 S Y RSB et ofo

frﬁ@tmfactﬁﬁs hlﬁtﬁﬁlﬂisecﬁmyﬂﬁp}atqd cmf LBEatgah platm c@ntainiaig 1004tg/m} ampicillin

StertPRFIoR ! TR SRR Foesecht R R iLind jpebated at 37°C

HbveRRichO Thk biktaid cobRiewmeraualyhatieh fetdod $hﬂdt“algaqecp PCR”;

%@ﬂéﬁ wgﬁe\gg% ; ] hales% e? ﬂ@géﬂﬁgrhgogﬁﬁ;sc f ]@gg stlcesvleﬁs Brescia,
W)%ﬂrﬁdcn@e{@&ﬂt@ﬂeﬁ DE aﬁﬁwmﬁlmﬁg $0®hg/d amplcﬂhn The same

manuf acturers. - Cell culture & 1l
geﬂeﬂa‘mnigommh euhﬁequenﬂv ﬁreesfat)re@mléé‘vfbwﬂlﬁ grio pgut 10 mM Tris/

AR HRSTAR! th@n6fet thelbaf@Sa which had
fra{grren %p car rf(ﬁ&é% éﬁgﬁ{q re TAAtR ogen rgaal Awheans

freavagedwartbe bebdkto SHEIROSIgRS were sugsequently
It AR e QAR LT R 03E rcti
Sﬂra’i;bis@d aeEmplatefor @GIRI reddtioes wﬁﬂiqulnmareﬂaréqn@@s naltiple cloning site of
Pepb dsgcg{@hﬁ S B S 5RERE A lences: Primer
168> 19)-.c %tdttﬁcﬁcagcﬁthat DINA ﬁrhﬁgﬁMI%recaBe’ 'y Repaggraacagctatgacc— 3).
PR SOCRE TR Y T —

ipr8fileECORI and 10 subsequent purification of the -1kb
fragrrents by agarose gel el ectrophoresis and gel

extraction as described-above—Iln pgr al-el—the

pl RESREQ vedf® was |inearized with EcoR and
dephosphgryl ated with shrinp al kali ne phosphat ase

b ~C O QWSO8 30 Bec, 7D I Ufin) @738 cpdiest he
manufacturer. The DNA fr agments carrying the entire
TAAR ape reading francec were ligatedinte—the

| i neafd’eédd pl RESINEQR vector using T4 DNA | i gase 15
(New Engliand Bi ol abs) by m xing 30 ng of linearized

PrRESPREDZ VEGEAT 6 hid0- 300 ng of  DNA Tragments
carrying |the respective TAAR codi ng sequence Ix

ligationlbuffer (final con

t he enzyme as 10x concentr at e) and 1 I of T4 DNA
ligase in a total volume of 20 |. The reaction was

proc eﬁﬁ’@ﬁtl@grc{dﬁ‘%@ﬁe@ dﬁ%&' b¢ aéﬁbse%eﬁelébt@phomd at Becribed above.
ligation was transforne

nto chemc conpet.ent
Tt e esior sbsbraaned INGh Bagmenis of RS TPrGH, Tiggould be
Rl deDOby0the bl RNRT QTR DAL Qetused ﬂ)l‘@ile‘étlﬂ@lt @lasmid preparation.
bacteridl clones was perfornmed as described earlier
for the PCR cl oning of TAAR genes from genom c¢ and
cDNA. The picked bacterial clones were used to
inoculate 5 mM liquid cultures in LB containing 100
g/m anpicillin. These liquid cultures were used for
mni plasmd preparations using the Q Aprep M niprep
Kit (QAGEN), following the instructions of




10

25 the manufacturer. The purified pl RES-NEOQ2 derived
pl asm d constructs were analyzed for the presence of
inserts of the expected sizes by restriction analysis
usi ng EcCoRI and agarose gel ehgctrophoresis. Plasm ds
which were identified to carry inserts of the

expe "Fbﬁﬂla%?ﬁiaﬁe ﬁﬁor%llﬁjt:tﬁﬁhlﬁﬂldnﬂag Eltéﬁflﬁed} ey iasals péite

carri e ou Y. Crao I n ordaer 0.\

ehpecisgr et by PInPRER IR RS ad0 Ecula Bl g fures in L3

RL &6 $ontithif ?MO’ u%ﬂll Eﬁg icRh, ra%gtcultﬁ‘ﬁﬁ%ﬁe ihBuBab&l on a horizontal
1 O

correct orien

used for expr essi on &rf]r
rshalfee ot 3476 ovevarght (Samvhravief aln 1889)) Plasmpiss WEEf) 1s%éqe om the
TAbEHASiguRRal e &8 ldIngGHE Pﬁg\y%ec’ﬂ?ﬁ%idrmaﬁrl@h (ATNILES Basel,
Ar e desc d) d.)

. Basic cell
cSuhhﬂzaﬂmd) écdlowmﬂleumﬁructmmfdhwv@fﬂ@wf%r Plagrid copepirations were

'é%rweﬁéﬁé%ggxgé%@ﬂ%ﬂg g B RS %etﬂ?o]ﬁ@ﬁ)meter

Faltrospe SB300epro (Merﬁass&bdsqenw@urom@mhﬁ Qf.el eng §wi;e)tland) The
Qaar ? ﬁ%«%]rtslr{%t&g 1SsoPIed lasgﬂmas%%]%zéd‘]lgﬁm&rﬁ 5% ¥é§ﬁi€ﬁ6n R¥gests using

uman a VIrUS t Gener al
\zﬂnrredtng;orfﬁa,doﬁﬁelé’a@): i.e. BueREQW ME@MIthb@mgql‘sfﬁ%@StﬁPme in

| %zgﬁad&g %1%%@%&5%%5] tc osdé HE{&R\; #‘?%g%"# %’Jebare ﬂankmg

:ﬂéaﬁﬁﬂtqzadomag Ritesi ih IbofH @rtoepp@RﬂHﬂOPO fed BCRéérTOE@rT@?ﬁﬁef‘)fe the

' &fo%tfd Ifgsaeg { «I_:Lav e%?%% fﬁqcx:’s %}iespr%?}(s\e L %Aw oR ?(?Sgg%tlno% dlge"&‘fs' Of each
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of st abl tran cted cell |nsHE I ls were

e meRdegamapt He PHEUERIES ‘g6h e fhur L gparoseed

:éfl&t&?ﬁ&%ﬁ; ﬁsvcﬁsafﬁa%a%b&)’e Phimls whigolesddardtno 280Pinserts of the
rans

ection reagent and Optingem 1 reduc
mécmcmd iges s revgalechinasestricHoR PraoGEERHY J%t%l@ggﬁg]ﬁ%‘;““me

Wi B iddRfe Bgﬁﬂ eRRAfAL yAMi&idsyith AG; Schiitzenstrasse 15, 9436
L|p ectan1ne 2000 dat asheet. After 24 hr post
thalgash.Soviizefanddl | s were trypsinated and transferred
into 90 mMmtissue culture dishes (Nunc) at dilutions

b e: \Qq?ﬁ oA gqufillcéQ@ hdtidRATH AR @ epeh blé’ﬁki&lgipdxﬁﬂemmdealed by
W

ch was r enevved Qn
AﬁNérsequenge mmp\s@relt‘:pmeeld? ek P\R@P?usg’sw%élﬁ%ﬁp ‘Eitgpiges and/or
V’L'S éﬁe %gﬁé{cg %?ﬂlwm e§ r&h@d‘éﬁ%orﬂ\ﬂﬁ eh&%)é séagneciaiirrdtion.

ter of abou mm P| cki ng

rﬁﬁmmmon@yn thedPHAtse e nenf R V@F%h Wq Bersen introduced by
QEL i)épge&'tﬁﬁ WiSé élgnfé‘rx'aged c@n!ﬁﬁﬂ RieREqleR cestITYRSIWY taithige DNA

ne in a endor f cup usi ng Trypsi TA
(plmmﬂs Wbleh“@mclowedz@sb@owz}iem deptd Gt EﬁaF‘ﬁ‘@UStHﬁ’é ggne: Since

e 3 p mﬁhh@&)ﬁpe an[l Prieie tc#l&?:ui: & th§vé’i‘? &me Egﬁﬁ‘éﬂlﬁﬁhﬂépendent

rans errlngt emto I ncreasin Cultur%
RCR avetiarssnbasically saeb) the alignmpasit of thedadapendend sgquences for each gene

| | dt late th
V%Y%Feg%%c%wgﬂ%ﬁm%?@%%ggkg sognaageWsPnSI 2 cl g%es

were sel ected, the concentration of (418 in the

cul t UFesnprhetet imatenials Wegridt patticular BEotign ta useptngprdized template

%lg;];%n%ecge (g%f | re]:?fgl a§ I r(}:%l%qg cﬁﬁ g iRk ﬁt‘ﬂlﬁyﬁ’grﬂ x?l;ﬁ}f%me genome

Coblyfrtnide ﬁﬁﬁﬂatﬁmzqvmmm@sdywqdemyemmg wf thegnbrgd strain

Od-:{#iﬁ@l tég?eﬂﬁré% g%ﬂes @mt@ﬁr %{Hurs]g strain, W%é)ug%}ars]%d froorP Jackson
dLdbetaortyl(600 MaircStrgenFal Ha(ﬂﬁerl-MaBerQ&ﬁ@ﬁwUﬁA) ,d@’@@.ﬁtheenbre strain

S %&2@@;@3@*@%@2%9 L3 dRE BHEEAT S %ﬂ&ﬁs,ff@z{nce,

qfaéﬂorlgfs tBChirtnR &sver Laboratories, Inc.,251 Baﬂardvale Street ,Wilmington, MA

52231 083)g were d E&ﬁ&l Rith EcbR] innestal ﬁﬂnmte loé 2§ ghfellawingrthe
e
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tested. This high success rate was nmade possi bl e by

the use of the plRES vector, from which the TAARs are
expressed in bicistronic transcripts carrying the TAAR
CDSs and the NEOR CDS in the _ganme nRNA nol ecul e. -23-
Human TAAR 1 EC501, M Max (%9 R-PEA 0.30 +/- 0.09 100

m1§§'R1@0(9TZT SM Ghorfe DRA ofPElbibPsicIakdrr florh 2ddlR Crl:WRMts was

sz;pmrééwbwcaﬁy ﬁwosxﬂ?sg)tooggl;nfk@%e EZIJ%%’FM.% élfsieﬁéé 8%}61“ cki M4,

H{a&h@dﬁ'f(‘ %e?ns@@ %hﬁ%d%&ﬂﬂaﬁ&ﬁ DRENs8laildn p*rbced@‘eoﬂudléle Acids Res.
- -t 05 +/ 06,100 Tabl e

S e ﬁw@dlldéﬂ/ %ﬂZ?ﬁKhRPNﬁ'F@C%%Hﬂn WS mwmrmd&m@auw the OD
'1%5%@ Am :ﬁ;“:ael;%lb%a a0k HAREESRIA n&nt%ﬁt%ﬁ%ﬂ'v&@ﬁ%ﬁst@& @t?M(pﬁg/ ul. The

in“response Sstrmul ation yeac
@Nﬁmmdmre@m alimmetsab PGy Humpnt gesomiVPNG) msmzd@ﬁexl ffom
%& éArrershan) Shown are the EC50 values in M
if at |east three independent experiments; EC50
val ues are calculated fromexperinents carried out
wi t h dNsowerrithatdoomsercialhpinchasdd Phimoan: dureanshrain, cerebellum

ﬁglaralih%) uhgzgix c@)ﬁ&l R0 gfbgaer&fes é&) géch)g%‘r TnddMeond BRal RN]}\1 RNA was

onse i's percent age of
rmﬂmermdmmmuy@uecﬂmsedr(humd toyma advik tOﬂélh braimmeale, total RNA,

T d.in this s Y,
A SRR P S B, RS FNRS Apanaics; Bl eittands) or
| gadeted Segquposteataridy 6 ﬂiVBI:/ién'gomeloe kWi ragupnss deserfbed below.
the corresponding rat TAAR 1 sequences (i.e. N and
C—teg@gus nd 3rd intracellular loop). This chinera

y David K. Grandy, University Portland
(J. R Bunzow, MS Souders, S. Arttamangkul, K. S.
Suc hl RMA waSisBlatelibom tisFieSampleahbsaally Brkrdigg tm @pomgynski, P. und

et i S SR ol O R o nace

lﬁﬁﬁlethloﬂbﬁsﬂﬁm agtaton DChoSapisdt B, Saocrhl N\Je‘\uab)SEa]eBlodmmlstry (1987)

0 an ne
ﬁ?é% Stepe! &‘Oﬁl&f M@Enﬂgﬁﬁéggr&%n% D? eV e%()l—
afhl6f¥ee® Eﬁtl’i&@ﬁ)nt 1‘52{1 136-159Vdsid redks bad phyciples ﬂ@rmkmgf with RNA
-24- Fa ot her AARs t JAAR 1 a m ni num of 10
ﬁﬁﬁé%ﬁ%%ﬁ%‘%ﬂ%ﬂ&@%&‘éﬂ&e&fgﬁgg I no responder to
either trace am nes or selected top conpounds coul d be
det eqt#dr iticemspsaanckilledbly ddrapitdtion. Thsiped brains FévaRemazed,

ok n SEECTENE A L cPrmounte. oy oL g 0, tocvlume o
ASSRY Reagésit (18vitddgerd ANGABRIOA vt eltizeyetbfromithio dvamygenate following
the instructions of the manufacturer. The RNA pellet derived from each half brain was
dissolved on 200 pl 10 mM Tris/HCl pH 7.0. Traces of genomic DNA were removed by
DNAsel digest (addition of 10 pl 100 pl MgCl, and 5 pl RNAse free DNAse I, 10° U/l
Roche; incubation at 37°C for 1 hr). DNAse I was removed from the solution by
phenol/chloroform extraction (H,O saturated phenol pH 7.0, Sigma) according to
Sambrook et al. (1989). The RNA was precipitated by cold ethanol/sodium acetate
precipitate (Sambrook et al., 1989), dissolved in 10 mM Tris/HCI pH 7.0, and the RNA
concentration was determined by measuring the OD at 260 nm as described above. This

RNA preparation was used for the synthesis of cDNA.
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(EI'A) System from Amersham as described in the product
manual , follow ng the so- called Non-acetylation EIA
procdure. The general procedure is also described i.e.

in Notley-MRobb L et al. (Thegrel ati onshi p between
external glucose concentration and CcAMP |evels inside

ES chedD A sghik&lst In dnnpﬂi it p&ﬂﬁ)rf wim aheikad: @fpg total RNA in a total

spho ransf rase ne Iatl of. aden

Beet 1Bt hg@tg@ g pt 185 misgacy afed to
a;rmdc/f&fnnﬁﬁl Placé&iPod ﬁe,'%ﬁ&@hé—foﬁbwﬁi ree(gt{ﬁesm:@added a

novel phycot oxin, activates phosphodl est erase

activit Ef fec ye oxi.n on s i
|ynprro@yﬁ<é§acuoetba‘g‘ ﬁt@ﬂi]&ﬁﬁﬁ%ﬂ%@@gﬁaéﬁﬁé@he‘i with enzyme), |
6AGRITES B0 208 edch| Andehbaii) .9 GORNARSNhibithORINAGe-QUTD (Invitrogen),

nodi fi cati ons_were |ntroduced After 15 stinul ati f
T soliictl

HEK b Resscript 1§ Reviasq Trapseriplase Haviogenh The TRasi ¥
b%bﬁéﬁ&;ll Yh¥BaRd lﬂﬁ#l hrValQ }42"'@ i e e Q@_@irﬁ&g(atcﬂ]@ tnlcub_atl_ng at70°C
et hano sis of cells was not achieve a Y

tfhe19 m@ny disha veagtion s adistedite A ﬁpﬁlgv pe Ogﬁto tﬁre‘tl% 1M
O’Jf‘rftﬁgﬁttgtﬁt 718 ThReDRA w@d étoﬂ@ti %{ fRqulo® at SAECTRRIor 80 usd. ni Mum

(up to several days) hereafter t he contents

of the 96 well plates was dr;i OC over ni he PCR
and tlneenﬁﬁleprr&nﬂaemﬁﬂrtrqurﬁt GRULSCHICRFR f%é?Yt e

Jtﬁﬁ%ﬁgyg %rﬂd’i‘g lr_ntﬁfd&&?bfﬁﬁ@éinﬂﬁfefrﬁﬁteﬁﬂh@) Cycle number:

fer us ending all reagents of th
qur)eaclﬂ’ﬁéARegln%qﬁémlr%ermﬁ@m eieRt @il ppmbers were run, and

Ak BERIDS tHolls m%&tj Sible FAXhAARREWhEh AR Hﬂﬁe?ed_reh@ ecific

human, nouse rat genomne ‘sequences (hunan:
r[a‘béuetnn emdnafssuffidient 25 clpning waegse eral\@pp pt clones per

32 Hg %a{cﬁ aﬁr}]rAélzggg?s \§E[S %nﬁgat ?eti}ﬂwer L g;‘g%@ t PCR reactions, and

ethp koyrbaigequenéawhialedecegdrmomiag aBgyoen @étheanq;teyrsq‘:sspf these
?10 uep%le%t[}rogifprtartggeld p{li X IanHSf Bm%g lth ri]k%i;lho%ldl ofyﬁﬁ{ gxﬁl% RBEY at the

presence o rEVIOUSgﬁ nown
pmyemeqrosnmba sevend ntdeperﬂd%AF&’CB.rndcyonsﬁh basiedly @ena, the@lignment

t he identi.fication.of 44 T en
b ebteer die PatnaSpeitie sy 95 CfedsEiftht bilhe sene.
(Staed ardizB@tetnte m@ﬁlﬁnc&rdiffaeimeﬁhétwfé&ﬂiabi‘echﬂrms can introduce
frag nt) an enes vvlth di screpan . .
BRSPS BurIR S e R s BT aP b tigylar attention in
%E'Eilnﬁc%ﬂhe &ﬁfblﬂé ﬁ?a@ér[hl t&ﬁg for tﬂeﬁdmhg oﬂE'AﬂR geneseMouse
conpl ex_par aneter.s e ar 0
rEPAEFORSH Wesarreeed ‘tl;@larlac o kaordat (GPa Vi Sfipes Bar Harbor,
PR G266 USAY @domhiEDNA SESinbr&f sttaleCI/BIR6 9an ased\r\r;thte this strain
t he genone sequences strongly support thgkmg E
twastenHayer Anrhe sequse sFamRis feditents defada ﬁfﬂés ' genomic
LR AR ueliRset in SEHERSRIQRnd ?di‘g‘eﬂ/oﬂnﬁ DNA®ASs isoREEEraifd rat of
rat. The identification of TAAR genes bgsed on_t he

cthn ithsed sieain AekWi ARIshAwd T wharlPdnea L gbeataries Finic (g Oncins,
t].i}gl‘r%eaﬁéloﬁ%&&tB C@t'afles a5 L8R es Iné AR BAll R ale Beeetgsilington,

e exo this context the arrangements of the

M@émgoo,ﬁsmtae mmtmm GrbYievasselegied: singe HinEEipaagemployed
%?M&gﬂ%&oﬁﬁc gﬂ?ﬂ}e AeBbEHeYs thzﬁban-i;b1 Fof SREFnITRER BHIDNA rat and

vVery co I ons spannin total of "about 109 kb

i mom,cmimle{ bhaimietd B Bapiselaled a ppstnaahdrydgipgeof either a Crl:Wi
FBP%I%%G ﬁ%@ [ gg) s KBrrizB) fe?ééang Qﬂbmﬁe&%ﬁmdmom of

ronosona s° as_assl gned LocusLi nk),
vttht: mamafasturer. Havmreot tatab biragn Rbtﬁewtsmledwgeh%@m Siratagene. The cDNA

S‘Qﬁe Wﬁﬁ&h el el S&%%[%BQB?II RO Th8s SHERP HoM IRt trJf2ARnd ANTPs

from Amersham following the recommendattons of the manufacturers.
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exons, the codi ng sequences of all TAAR genes are

| ocated in a single exon and are very simlar in
their length of about 1 kb throughout all three
species (range: 999 - 1089 bp)pilt 15 is interesting
to note that the region 6823.1 on human chronosone no.

6 i s fknRWR A shltik@PRRAitmgstibleaRlllined i ty | ocus
(Levi nson et al.,: Ml |center | i nkage study of

SChIZO n|a candldate r ons on chr.onoso 5

10p e Stbdming JoR FEOEAT ST o REBR P g iR DNA

I g&/l&%g ca thl‘:‘l\/gﬁt?@'l%R ctﬁﬂzﬂlQe ﬁz?rﬁé%)w&5 a:tﬁ&)neEﬁmlm the pCR4-
u ; rtinez et a

(200 gt DERELJOP DLssOr Gt ARSsd S IS TR S oL Bhrpicisronic

2&@(:1%9 forafi é're&ﬁ:%ql S§8nsle maBRRAIAM 1A RS fHad predBPoskdall antibiotic-
underlines the got ential of AARs as %ﬂ%() 1):102-4, 106,

tramgmts:elﬂ&)ﬁo eBRILSTiCER R Pisaryi Y ek AioteqhRiqhs sl {1l

apsWyell as TAAR 6, 8 and 9 were found to be arranged

int bl ocks of genes with an inverse orientation of

the open readin rames. The npst strjkinhg 25
di f  dhosthisent v@eﬁﬁamwamgﬁba RS TJIASA‘Pt PRendafingfrgmes were
a[@ﬁl%@&?ﬁ@ﬁl tHEYes ébﬁ% TOPY vel A by reﬁﬁ"cﬁé@ﬁ%@% withdre, BRI and

human genone, h represent al nost hal f the
esnbs;eq&elilEMRﬁcitam d)f}the ﬁlkba"rammhta‘hyragamsc gel\ﬂbd@’élﬂ‘éléﬁwﬂd gel

d nt
St gleretord pgerin porAtnd w RGN VOt oy TR ERN it
LE&BRI hieD@dp hb@p}ﬁﬂyd 1ated with shh&qﬁﬂf kﬁz%%bsgﬂ/ﬂ&uﬁ%e)sfoﬂmg the
unman. seuaogeni za an
Jostristian; GLDR FABYEC I ae T e DN St e Sapilel FAAR open
%@i{ﬁng\ﬁrhﬂnepﬂfv@l‘éfﬁfgﬂﬁg i e IQ[HaMzdd/ﬂREB-dJECM etorhping T4 DNA ligase

QiRicimeig e PSP Sie Gl e BPHEN ERE vegps 100-500 gt

r]yNJRq:fa ﬁ{enfk' %s%ﬁ@é DANRS oM rsét}ueﬁter,l ¢k tghtiog Bukfer (final
pseudogenes R 7fWand r TAAR 7| W a

six T
parainigiies; Pmmdﬁ@yeth(thﬁmzmeﬁgl%@nc Cﬁﬁ&ﬁ\m ligase
8k r Is

f )ﬁmﬁ%ﬁﬁg%‘fﬁo% E’Péf'a TH éf}%%efléc%%am%ﬁaﬂg*@faﬁﬁ@% 2-3 hrs,

osely rel ated genes
vdmdcrhe ligationfwas ﬁaﬁsformedsh]rtandgenpcﬂmcom@dtem GR0 pills@p depcribed for

o PTG B RSO AN o e

tﬂeefolrmg@mddqaa&kedteam faxrthaE@Ryckxnmgcs?éFeUdégm@ Eromrﬁenormc and

di ff etect ed t
tﬁ%ﬂ g!éh ¥ g &gﬁﬂsrre usé: ’{onm %t? ‘% rrgl lﬁﬁ ci {:lﬂﬁﬂgs in LB
QbaEaAhihg mg@pghn aﬁﬁﬁk&iﬁgCEhdstB Hqﬂdtca}lulteharterdmed focaniai plasmid
am no acid sequence ide sur.e
fRfFPaﬁ?téfmsdlsmggﬁ% RiAprep %}ggp @.{ﬂ?&@ﬁﬁ} £ ﬁ()‘ﬂlﬁlg € lélﬁtauCthIlS of
At mbAABR ML The HRARETHIRESINEDS d&h\&ﬂlﬁ&ﬁh@ gbmsttucts were analyzed

profile, a fact requiring close gttentlon r.the

of@s;/ @e@fyg‘ﬁgme offinssen ab the eapecisd; sirgs DRisaEiction 3palysis ‘ésé%% EopRI and

I }ﬁéﬂﬁ&@%@ﬁfﬁ &to & genas the
b‘% %ﬁﬁéﬁggﬁégﬁ}dgg%ﬁ?g%%ﬁw he hig a]{;un‘gero %M\?g

r _
sixpedted sigps avsse fbidsied te A0WA sqenEnalyfecy Bawe%@osmhm

r hat b nakisBretbr M&&@E@&n’(ﬁﬁn%ﬁ@s cﬁﬁﬂcea&'rtﬁéﬁlséﬂtd Plasmids

MCI es. The p Io enetic ana S|s?§8}gv\rs t hat fh

tqa gamess mﬁﬁﬁtsgi @éormt aripRiagen Veredls CEICELHP! e

f Dar yeditiyeough a total of eight gene

(}{J%‘é&c{:\{g{fon gei\glg}hiEtn‘gﬁﬁa]heagei ng eto a set of nine 15 genes

before the primate and rodent |ineage split (Fig. 2;

gene duplication events fromthe comobn ancestor,

speci ations |l eading to human and primte |ineage, and

gene p il dufidtd: B a@utcmtaretﬂaﬁdﬁﬂgiﬁmtekhzﬁw@saﬁeammdm
col | ecti vel é}ll ndi cat ed by nunbers

rlé@p@éa (&rb): Ppsic rell adiyiem secaediion. tCP?efg@ %@W@@l%éf@és 2002, ISBN:

further duplicated into orthol ogeous sets
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.rGlAmwazf(w‘hﬁgngéato*b@li

of three by the two speciation events |eading to

human, nouse and rat. The rodent TAAR 20 7 and 8

ort hol ogues evol ved by further, independent

duplications within the rat andz-nouse |ineages. It is

I mportant to note that these events can only have
Q199633885 ITA AT 8vers efpretéd al HEK déls (mlrco macbabORE-15Thdescribed

'l
S0 Gt LoSalon herasd bR et R e r R e ot
| H¥n@ard &ﬂ@i%e%ﬁ%ﬁﬁ&ﬁb}( DR f@&heﬂnﬁh aﬂéﬁf}’wﬁl@Xﬁﬁ: 5. fourha).of General

di scussed i det bel qw d
Nieolesnaeso-761. [baispibusaedium igpotsg oD BERT i Ctotadie, with
dbaid nﬁlgffﬂu%’te,' M&ﬁ?ﬁ%ﬂﬂ@%ﬁﬂs@@ ]gﬂ\gﬁfc@&é IdMfogen Cat #31966-021;
sequences reflects si gnj |cant

denjcalhniismptongin frleald saup hest Bpctiaaddd 25411‘3 yere passaged ata
POEHES .30 “P%gp if/ADTANGnIRESS: CAl 4 253906dRgenes

cou#g be trans?%%ne ﬁnto fD%CtIO%?] pr ot ei ns by

i ntroduction of mnor changes. Follow ng a

description of the nost obvious and likely nutationa

events that m ght have caused t he pseudogeni zati ons:

hTAAR) 8hhRech !HﬁesaF Cg@ﬁ@ﬁtﬁ)ﬂ @iStably tk@isfected Cell Hive HEK aells were
deletlon of tmogﬁg % osition 5 CaUSJn& b
atgaistected it iae DBRES- MEORKBROAMIIRTACIRS phihe TspSeHvs dAARg by using
%fﬁg%fe& 1911@2@10%@&9@&1 ﬁ@gentt Wed Oﬁﬁﬁfehi PARAuEDRBum AR m with

ave caused seudogeni satjon of hTAAR 4W,
9§é5026h oflpwing thetecommgndations given in the

i d
ST S e B gt
emetlanto S MmEHEHE) cultyrdishes ANwRE) at dilngons befwggen 1:10 - 1:300 in
c%fjcﬁ{% mz&w&%ﬁﬁg'beﬁ@d Wit Y! ﬁ%@&PGMéF Whih (V628 9n hQaily basis.

bps at posit ausing an early termnatjon, and
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amdemmg thémuntlo;a Aeedindishy fomewhere thecells gmqsubmqgewtwﬁpanded by

uence,. The r I f h 5repa
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ut.i on 285 G d j

SRR s st g o e ARk GE1Y Rf clIREPHNAIAR Was reduced
Q@Bﬁ@ hﬁwe according claiml as drug target. 3. Use
of the pol ypepti de according claim1l as drug target in
schi zophrenia 5 therapy. 4. Use of the polypeptide
according claiml1l as drug target in mgraine therapy.
5. Use of the polypeptide according claim1l as drug
t ar gesfrdrRufiRRheagiaasion bethapydividGal déses tfeytweee tested in a functional

iR S D00 FB et SRl [y SR8, usng cither
U L) e B, Tt i)
hyselec e Dflacmypcmnsls) (EdéFT Serotonin, dopamine, noreplnephrme and histamine).
‘The success rate for generating stably transfected cell lines was about 1 out of 3 clones
tested. This high success rate was made possible by the use of the pIRES vector, from
which the TAARs are expressed in bicistronic transcripts carrying the TAAR CDSs and

the NEO® CDS in the same mRNA molecule.
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8. An isolated or reconbi nant pol ynucl eoti de
conprising SEQ ID NGO 4. 9. A vector conprising the
pol ynucl eoti de according to claim8 10. A host cel
conprising the vector according3to claim9. 15 11. A
transgeni ¢ non- human ani mal conprising the
pol ynucl eoti de according to claim8. 12. A
fingerprint notif conprising the sequence.
NSXXNPXXYXXXYXWF wherein X is any natural occurring
am no acid. 13. Use of a sequence conprising the
fingerprint notif according claim12 for 20
identifying TAARS. -29- 14. An isol at r, reconbi nant
pol ypepti de conprising a sequen%@mﬁﬁfggAggnprises t he
fingerprint notif of claim12 a di.fers fromt 0
seﬁuenCESdSEC; Ig thé 3,|13, ?@%O \ 20.t15. 5&5206)
pol ypeptide according to claim as, drug targe
16. A pol ydeBEfde according to bé@rﬂ%gﬂgas drug P8r get
for identifying conpounds wuseful in schizophregbﬁ
ghera?y. 13?f phypspgide accoﬂéwﬁg'Péocl?ir1; S
rug targe or identifying conmpounds eful i
ngraige th%g&pyi %8. Aapolyfepﬂpag*ét%ggginglggoglsiw
.as drug targe or identifyin 0 S efu
in depressﬁ@ﬁftherapy. 19. A poﬂgﬁéﬂngggaccordﬂﬁg to
claim 14 as drug target for identifyin onpoun
useful in tPeREHPEOf eating disgﬁagﬁf‘gég A e

pol ypepti de according.to claim14 as drug target for
i dent i fyi ngPeEHRBBYA usefuli|?§q§W%py of attention

deficit hyperactivjty disorder. 1 . A nethod for
identifyinéq%%@%EBhﬂgemhich bind’%%&i)polypeptide
according claim1 or 14 conprising..a) contacting a
pol ypept i dHLigERIPRI ng t o cIain1f’%f0qh with a

candi date compound and b) detern ni hg whet her
conpound biMNdeethpl-R-RE4 pol ypept iooﬁé.+/28'0§2. A met¥¥dd
for identifying conmpounds which have a stinulatory or
i nhi bi t or y Nenéthgktp-sramine bi ol 0di®at/-dd6i vity ofl

pol ypepti de according claim1l or 14 conprising a)

cont agfyj g gﬁlgﬂﬁéaw@gtoif AeAAREONIH Ao of LAMP pro@iiceliby HEK293

nt
with a candidate conmpound and 25 b) determning. if
sallgistedyrpaqunsingdbe inditatedreetptandn faspensedn sémulation by ggeh of the

%F%%ﬁ@%hﬁ%@ﬁ%ﬂe%ﬁred Jsingwl%ibﬁﬁ_ EMSystekd 0&mErsham).
Shown are the ECso values in uM (means of at least three independent experiments; ECsp
values are calculated from experiments carried out with 12 concentrations each in
duplicates evenly distributed in the range of 30 uM — 0.1 nM). The maximal response is
represented as percentage of the maximal cAMP levels induced by p-TYR. The human
TAAR 1 used in this study was a chimera constructed by adding an N-terminal influenza
hemaglutinin viral leader sequence and replacing selected regions with the corresponding
rat TAAR 1 sequences (i.e. N- and C-terminus and 3™ intracellular loop). This chimera
was obtained by David K. Grandy, University Portland (J.R. Bunzow, M.S. Sonders, S.
Arttamangkul, K.S. Suchland, S.G. Amara, T.S. Scanlan, D.K. Grandy.
PHARMACOLOGY AND PHYSIOLOGY OF TRACE AMINE RECEPTORS Program
No. 515.4. 2002 Abstract Viewer/Itinerary Planner. Washington, DC: Society for
Neuroscience, 2002. Online.). In the experiments with Dopamine ECsg yvalues were
calculated based on a maximal cAMP level of 509 compared to the level reached by p-

Tyramine.
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5 <120> Human Trace Am ne Associ ated Receptors <130>
22645 <160> 36 10 <170> Patentin version 3.2 <210> 1
<211> 16 15 <212> PRT <213> Honp sapi ens <220> 20

<221> fingerprint <222> (1).-@46) <220> <221>

m sc_feature 25 <222> (3)..(4) <223> Xaa can be any

nat urkr il ogee WTAARG tenihTAARCT d minR20n of 22iindependent clones were

m sc ature 0 <222> (7)...(8) <223> Xaa C

e 1 resetEr g tanietrd ey ors950et £33 ouRE: A be

e e‘dﬁftwg &nc&ﬁg&ﬂﬁiﬂx_e(ré@)activg]IZ\)AKﬁﬂs&mtxmona'w toshapympounds
natural ly_ occurring anjno aci <220> <221>
mtﬁyéﬁtt@}Féeﬁiﬂfét@gi‘?&?‘l‘lﬁ)..(14) <223> Xaa can be any
natural ly occurring am no acid <400> 1 45 Asn Ser Xaa

Xaa ANMPh@ayaAMBFastayEdasi¥gthetad M BlotihEnTympeiRgundassay

ggigbégtmgég@ésgﬁﬁ $5desgribeerin tﬁééf%?&%’“r%@% %glggg"’m”gthe so-
AP NEn-acetylation EIA procdure. The general procedure is also described i.e. in
Notley-McRobb L et al. (The relationship between external glucose concentration and
cAMP levels inside Escherichia coli: implications for models of phosphotransferase-
mediated regulation of adenylate cyclase. Microbiology. 1997 Jun;143 ( Pt 6):1909-18)
and Alfonso A, de la Rosa L et al. (Yessotoxin, a novel phycotoxin, activates
phosphodiesterase activity. Effect of yessotoxin on cAMP levels in human lymphocytes.
Biochem Pharmacol. 2003 Jan 15;65(2):193-208.)

In the protocol the following minor modifications were introduced: After
stimulation of HEK cells in 96 well plates the reaction was stopped by applying equal
volume of pre cooled (-20°C) ethanol. Lysis of cells was not achieved by applying the lysis'
buffer supplied with the kit, but with transferring the 96 well plates to -80°C fora
minimum of 6 hrs (up to several days). Thereafter the contents of the 96 well plates was
dried at 50°C over night, and the material remaining in the 96 well plates was
resuspended in 200 pl of the assay buffer (the buffer used for resuspending all reagents of

the kit). The resuspension were assayed in serial dilutions in assay buffer.

Phylogenetic Analysis

The human, mouse and rat genome sequences (human: NCBI reference draft 34,

July 2003; mouse: NCBI draft 32, October 2003; rat: Rat Genome Sequencing
Consortium draft 3, June 2003) were screened, employing an in-house genomic sequence
analysis resource for the identification of all TAAR genes and in particular for the
presence of previously unknown potential members of the TAAR family. This screen led
to the identification of 44 TAAR genes overall in human, mouse and rat, among them 22

“novel genes (including 2 pseudogenes and a human TAAR 7 gene fragment) and 11 genes
with discrepancies to previously published sequences. The comparison of simple DNA
and protein sequence, as well as of more complex parameters like the GPCR

pharmacophore relationship of the ligand pocket vectors and the phylogenetic
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60 atgatgccct tttgccacaa tataattaat atttcctgtg

t gaaaaacaa ctggtcaaat 60 gatgtccgtg cttccctgta
cagtttaatg gtgctcataa ttctgaccac actcgttggc 120 65
aatctgatag ttattgtttc tatatcacag-ttcaaacaac ttcatacccc
aacaaattgg 180 KM 29.04.2005 -2- ctcattcatt

Czigl%ﬁ&?&nﬁ?&f the trggfcge%lés WitH ﬂie@g?@he qu?é??f stednglycetppeart dlygt

at ggt gagat _ct gct gagca ctgtf, aa

conelsion et in TAAMR Keapios ﬂ%@%ma%g%égg’ SIS £orgRlste TAAR
QE&?%tCﬁItﬁﬁy ﬁ‘{ El%l‘hiﬁg ;':i‘ﬁdus% Qﬁ&fatt.tﬁfétidfi{tiﬁ%&lﬁdrgﬁcf A /S5 Gerikd basted on the
cgctactatg’ ctgtgtgtga tccactgag aaageca, a a
Eo0g0e SeRncciBBITHOR §at BECUGRRHCEY T BOLyR UL AARE cxcept
Ced Qb gk dncbAQLR! ddiexdab gat cttt 480 15 ctggagctaa

acttcaaagg cgctdaagag atatattaca aacatgttca ctgcagagga
540 ggttgctctg tcttctttag caaaatatct ggggtactga
cctttatgac ttctttttat 20 600 atacctggat ctattatgtt
atgtgtctat tacagaatat atcttatcgc taaagaacag 660 25

gcaagatih@ohAdho Mralfzefrats GIURADA AR gemadd thg hyatdnggrmast and rat
gaaaaatgga 720 atttcacaaa ?_c aasa%ﬁagfgl gaaag%%tt%tvg ombact
FBHOWEY VIS 2gaatadd i umymgsg Figt He Thegdespap At gleoPa
gg%igﬁf hhin :attBl%% ﬁa%bufﬁm&q?q%ﬁlaﬁgte@m({sm?eﬁqml)a¢m kb in
attccacCta ctttgaatga_ tgtattga g C
aooussdemomasewai PABI 29 kbop it SPRGETDe L be sl phipmosomal
%%@Bﬁ&éstagagﬁédt ARBAMIOAGIE A8 Ger dah Qe ted ol bredhGOd ddhes in the
ggtaaaattt tcc aaaa%%qttcatccagg H%;aaatt Lttt ggagt
gsagletcbmxa@sorrmmmns. ith the exception of TAAR 2, which 1s encoded by two
exons, the coding sequences of all TAAR genes are located in a single exon and are very
similar in their length of about 1 kb throughout all three species (range: 999 — 1089 bp). It
is interesting to note that the region 6g23.1 on human chromosome no. 6 is known as
schizophrenia susceptibility locus (Levinson et al.,: Multicenter linkage study of
schizophrenia candidate regions on chromosomes 54, 64, 10p, and 134: schizophrenia linkage
collaborative group III. Am ] Hum Genet. 2000 Sep;67(3):652-63. Epub 2000 Aug 02.;
Martinez et al., Follow-up study on a susceptibility locus for schizophrenia on chromosome

6g. Am J Med Genet. 1999 Aug 20;88(4):337-43.) which underlines the potential of
TAARs as drug targets for psychiatric disorders.

In human TAAR 1-5, as well as TAAR 6, 8 and 9 were found to be arranged in two
blocks of genes with an inverse orientation of the open reading frames. The most striking

difference between human and rodents is the complete absence of any functional TAAR 7

paralogues from the human genome, which represent almost half of the entire TAAR

family in rat and for which we detected only a degenerate gene fragment in human with
closest similarity to rTAAR 7h. In addition, TAAR 3 and 4 are functional receptors in
rodents, but pseudogenes in human. The pseudogenization of hTAAR 3% and 4 likely
is a recent event, since these genes are overall very well preserved with only two and three
bp changes in the coding sequences, respectively, rendering them non-functional. The
different total number of nine TAAR 7 paralogues in rat (including two pseudogenes,

rTAAR 7f% and rTAAR 7i¥) and six TAAR 7 paralogues in mouse (including one

pseudogene, mTAAR 7c¥) represents a remarkable inter-rodent difference within a
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<210> 3 45 <211> 339 <212> PRT <213> Honp sapi ens

50 <220> <221> huTAAR 1 <222> (1)..(281) <400> 3 55

Met Met Pro Phe Cys His Asn Ile Ile Asn Ile Ser Cys

Val Lys Asn 1 5 10 15 60 Asn26rp ser Asn Asp Val Arg

Ala Ser Leu Tyr Ser Leu Met Val Leu 20 25 30 Ile lle
LfamniTf o sukchrcldsely raliated Gines Agtrich Bueflected Wabtréngprodictegdigand binding

0 45 H s Phe
141‘%‘3’6&5‘533%?‘6“’%% i i s TAR gHblplcs blihs GRPR
arﬁ%léop;ggpe7ﬂ5%hgghéup bthe Geyndyskitevactunhnalgsis (Rredbelopy). The strong
s et e rdie e S B oyl s By Mty bishy
th@nlﬂ’ﬂive rEfé[n ’@eﬂde éndikiteslthat tseovesdl andina a&elrseqlll@ce identity is
Phe 10% Leu Phe

Ile As
eA{l%%sw orcgrg BE BRGoeTes Stsime3of EBO%E%%‘P%AE TAARs with
Tﬂégar@/@ ¥ HaYSadbgi rdﬂl@ alfedt rédalring doseysteniidn Mthe
lle 130 1 ser Trp ser val Pro Al a

\éﬂvelpﬁélem%fhﬁili@ﬂ@aﬁ glrb 145 150 155 160 25
Leu A u Leu Asn Phe Lys Gly Ala AGu Qu lle Tyr Tyr
Lys H's Val 165 170 175 30 His Cys Arg Gy Ay cys
Ser Val Phe Phe Ser Lys Ile Ser Ay Val 180 185 190

k/gtj [’E\{ngg}gl b%bt{)e g;)hng.pd?:? (r:hrglﬂl%sg%gl a«lrl'a%ggrhgnt%f)fﬁ% gelnlefin human and -
rodents and the high number of very similar genes within each species, the phylogenetic
relationship of TAAR genes was analyzed across all three species. The phylogenetic
analysis shows that the TAAR genes originate in a putative common ancestor from which
they evolved through a total of eight gene duplication events, leading to a set of nine
genes before the primate and rodent lineage split (Fig. 2; gene duplication events from the
common ancestor, speciations leading to human and primate lineage, and gene
duplications within the rodent lineage are each collectively indicated by numbers 1, 2 and
3, respectively). In seven cases, these genes were further duplicated into orthologeous sets
of three by the two speciation events leading to human, mouse and rat. The rodent TAAR
7 and 8 orthologues evolved by further, independent duplications within the rat and
mouse lineages. It is important to note that these events can only have occurred in the

sequential order outlined above.

The overall structure of the phylogenetic tree immediately suggested to us the
distinction of the TAAR family into three subgroups (indicated by grey boxes in Fig. 3).
As discussed in detail below it turned out that the concept of subgroups is not an
arbitrary distinction inferred just by the overall DNA sequences, but it reflects significant
functional differences.

There are a total number of five pseudogenes in human, rat and mouse. All
pseudogenes could be transformed into functional proteins by introduction of minor

changes. Following a description of the most obvious and likely mutational events that

might have caused the pseudogenizations: hTAAR 3' became a pseudogene most likely
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35 195 200 205 Vval Tyr Tyr Arg Ile Tyr Leu Ile Al a Lys
Gu dn Ala Arg Leu Ile 210 215 220 40 Ser Asp Al a
Asn An Lys Leu Anlle Ay Leu Au Met Lys Asn Qvy
225 230 235 240 45 Ile Ser d-27Ser Lys A U Arg Lys
AI a Val LyS Thr LeU dy Ile Val 245 250 255 50 Met

ye tgal defehien pétivg bis (G aTpesitdys]1Ireguphgarppasly|tpianigyidon. A

T i S. :
A N Y
{/ﬂn@%h@ve%&se@ztg% ﬂ’%ﬁdé@gg&%ﬁh &g’f]l‘ N?SF] 4¥PheT PA%R] 7ﬂ1’r hasl\tgtrc]) obvious
r e ro Tr e
A@Iﬁfewgew pal E&Pﬂw%o s1PTg@ddiignalbps aspasitgs 26
g[ﬁmgabl y kdted bar h8ertoh e#éfﬁ aﬁé Bf DpbinBRhitatb ) (ANISE) Yernli@th Trp
e Leu AU 325 330 335 70 Leu Ser Ser -4- <210> 4 5
<ipid »stop 5@d0n< Ilng sec@txul\r&tm@mlogmme BWomisgey 1@bpoat position 90
<221> hUT <222> (1) 056) g%» 4 15
aPyEes g e thgfregl@%&@wn %éé@f rpigses 19 Ppea PasitignddAca
@ﬂ@igloogg) &ﬂf‘ﬁ@? fh?@szﬁl’aﬁ 8¢3 &{ug %gﬁﬂ}gtt%ﬁﬁfnatlon In summary,

agat cttgcc cagaaaatg atctctg 2 tccga

t Wigeindhe T AARfemily Pwéoznggm @,e@al8tt<abf s f&ﬁlbgga'étatwﬂal
@Qn@ﬁk@%&ﬂﬁﬁﬁ‘tahgﬁg ARG L afPinbdrA60 2T ht ERARIEAH Go have occurred
ttcacacacc aaccaact

fairly recently due to the Iughly conserved overall sequence. The pharmacology of such
repaired pseudogenes might give insights into the importance of TAARs in the context of

adaptation processes during evolution.
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25 240 ctcatcctct ccatggccat cactgatttc ctcctgggat
tcaccatcat gccatatagt 300 30 atgatcagat cggtggagaa
ctgctggtat tttgggctta cattttgcaa gatttattat 360
agttttgacc tgatgcttag cataacatc-atttttcatc tttgctcagt
ggccattgat 420 35 agattttatg ctatatgtta cccattactt
tattccacca aaataactat tccagt&dgims 480 aaaagattgc
tacttctatg ttggtcggtc cctggagcat ttgccttcgg ggtggtcttc
40 540 tcagaggcct atgcagatgg aat agagggc tatgacatct

t gt t gCngsdlited 8Pkt 6mabiaRPpdtppdpiide ERapaand SEQCIERNAR 5.
gct at ggggg accaccttgt ttatggcagg tttcttcact 660

cctgggtcta tgatggtggg gatttatggc aaaatttttg cagtatccag
aaaacat get 20 50 caf gccat.ca ataactt,gcg agaaaat caa

ot adk o ool R zghRag Hede R aaE A T g Bl

t aggaat agt gataggagtt ttcttattat gttggtttcc ttgtttcttc
55 840 acaattttat tggatccctt tttgaacttc tctactcctg )
t agt t-t §ls¢ of hapglypenitle 2000d5G chimtiggdrugtarget b schizaphrenia
ctccacaﬁggqﬁgtccgttaa tatatggttt cttctatccc 960
tggtttcgca ‘dagcactgaa gtacattttg ctaggtaaaa ttttcagctc
atgtttccat 1020 65 aatactattt tgtgtatgca aaaagaaagt

920t 50 1096, 10 <2105 - s Zhte 130 b g herapy

5. Use of the polypeptide according claim 1 as drug target in depression therapy.

6. Use of the polypeptide according claim 1 as drug target therapy of eating

disorders.

7. Use of the polypeptide according claim 1 as drug target for identifying
compounds useful in therapy of attention deficit hyperactivity disorder.

8. An isolated or recombinant polynucleotide comprising SEQ. ID NO: 4.
9. A vector comprising the polynucleotide according to claim 8
10. A host cell comprising the vector according to claim 9.

11. A transgenic non-human animal comprising the polynucleotide according to

claim 8.

12. A fingerprint motif comprising the sequence NSXXNPXXYXXXYXWF wherein

X is any natural occurring amino acid.

13. Use of a sequence comprising the fingerprint motif according claim 12 for
identifying TAARs.
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<221> huTAAR 2 <222> (1)..(351) 10 <400> 5 Met Al a
Val ser ser Qu Gn Hs GQu Leu ser Hs Phe Lys Arg
Thr 1 5 10 15 15 G n Thr Lys Lys Qu Lys Phe Asn Cys
Ser Au Tyr Ay Asn Arg Ser 2@925 30 20 Cys Pro du
Asn Gu Arg Ser Leu Gy Val Arg Val Ala Met Tyr Ser 35
40 454. Ahdsalated oy rec@nbingat palynepifhecamprising a sequenmgavhahy

Asn Leu : . . k e SEO.
pon Lo i et L e 20

u
30 Leu P&Q%d Bel>NB:t200 a 11e Thr Asp Phe Leu Leu Gy
Phe Thr Ile 85 90 95 35 Met Pro Tyr Ser Met Ile Arg
Ser Val Qu Asn Cys Trp Tyr Phe dy 100 105 110 40

Leu Tisr Aldypepsddacsolding thydairhylg aberughigesp Leu Met
Leu ser Ile 115 120 125 Thr ser Ile Phe H's Leu cys
Ser Val Ala lle Asp Arg Phe Tyr Ala 45 130 135 140

or &\ AR Rl DA T R el O Rl Erpmpounas
Leu Cysusphy isechispphuepiziherapyAl a Phe Ala Phe 165 170

175 55 dy Val VvVal Phe Ser Qu Ala Tyr Ala Asp Gy
Ile Gu @y Tyr Asp 180 185 190 60 Ile Leu Val Al a

cys §er ARl A oridird: tYRlaidval . P88 L8 idefitd ompounds
S50 205 PRRRIdCABordiy WRlain{aU ARGl B ide ki compoun

Thr Pro" %ngfWélteth%@P}mo 215 220 Met val Ay lle
Tyr Ay Lys Ile Phe Ala Val Ser Arg Lys Hs Ala 225
230 235 240 70
18. A polypeptide according to claim 14 as drug target for identifying compounds

useful in depression therapy.

19. A polypeptide according to claim 14 as drug target for identifying compounds
useful in therapy of eating disorder. '

20. A polypeptide according to claim 14 as drug target for identifying compounds
useful in therapy of attention deficit hyperactivity disorder.

21. A method for identifying compounds which bind to a polypeptide according
claim 1 or 14 comprising:
a) contacting a polypeptide according to claim 1 or 14 with a candidate
compound and _
b) determining whether compound binds to said polypeptide.

22. A method for identifying compounds which have a stimulatory or inhibitory
effect on the biological activity of a polypeptide according claim 1 or 14
comprising
a) contacting a polypeptide according to claim 1 or 14 with a candidate
compound and
b) determining if said compound has modulated the function or activity of said
polypeptide.

ok
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-6- Hs Ala lle Asn Asn Leu Arg A u Asn @ n Asn Asn
G n Val Lys Lys 245 250 255 5 Asp Lys Lys Ala Ala LyS
Thr Leu Ay Ile Val Ile Ay Val Phe Leu 260 265 270
10 Leu Cys Trp Phe Pro Cys PhejkPhe Thr Ile Leu Leu Asp
Pro Phe Leu 275 280 285 Asn Phe ser Thr Pro Val Val
Leu Phe Asp Ala Leu Thr TrsgQiRNeEQISTIRG 290 295 300
;ﬁr Phe Asn..Ser Thr %és Asn Pro LeU Ile Tyr dy Phe
LTy - IS TMaHE 318885 320 20 Trp Phe Arg Arg Ala
Labbl ysiumH THi& hethd Rusddivtdd/ RetégroPbe Ser 325 330
335 25 ser cys Phe H's Asn Thr Ile Leu Cys Met A n
}30:F 42&x G u 340 345 350 30 <210> 6 <211> 1030
3&%&3 <213> Hono sapiens 35 <220> <221> huTAAR 3
<227> (1)..(1030) <223> Pseudogene 40 <400> 6
atlgoat eheantaht wdratior 8.2gaagaccta tccagttgtc caaaattt gt
a aaatcc 60 45 tgtcctccca ccaaccgectc ttttcatgtc
C géﬁg aa tgtattcggt tatgactgga 120 gccatgatta
toag! apk€g gaaacttggt tataatggtt tccatatcgc atttcaaaca
k303:60 Hgred tseptérst cccacaaact ttctgatcct ctccatggca
accacggact ttctgctggg 240 ttttgtcatt atgccataca
gsgg.pat gcg atcagtggag agttgetggt actttgggga

<221> fingerprint
<222> (1)..(16)

<220>

<221> misc_feature

<222> (3)..(D . . .
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_Tfeature

<222> (M..(8) ) ) )
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (10)..(12) ) . .
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (14)..(14) ) ) )
<223> Xaa can be any naturally occurring amino acid

<400> 1
Ash Ser Xaa Xaa Ash Pro Xaa Xaa Tyr iga Xaa Xaa Tyr Xaa Igp Phe
1 5

<210> 2

<211> 1020

<212> DNA .
<213> Homo sapiens

<220>
<221> huTAAR1

L <222> (1)..(1020)

<400> 2
atgatgccct tttgccacaa tataattaat atttcctgtg tgaaaaacaa ctggtcaaat
60

gatgtccgtg cttccctgta cagtttaatg gtgctcataa ttctgaccac actcgttggc
120 ‘

aatctgatag ttattgtttc tatatcacac ttcaaacaac ttcatacccc aacaaattigg
180

KM/29.04.2005
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55 300 tggcttttgt aaattccaca caagctttga catgatgctc
agactgacct ccattttcca 360 60 cctctgttcc attgctattg
accgatttta tgccgtgtgt taccctttac attacacaac 420
caaaat gacg aactccacca taaagcaact- gctggcattt tgctggtcag
ttcctgctct 480 65 tttttctttt ggtttagttc tatctgaggc
geptaatt ccaduat geatptuget tittaatfat9g N0 ghetdd§eatggecttacagt
%48t t caat t tctgtgccct tactttcaac aaattctggg ggacaatatt
;%ggﬁ)atgaz - otk SRR 26 R e Gyt CHdRa §EAL LBk Gran e Mt @@hta

atg dgcaaaatctt O 5 tatcgtttcc aaacagcatg
ctcgagtcat cagccatgtg cctgaaaaca caaa ggc 720
Be05A o A BE IR e AR AT A Ao BT ACH e GASHLERS
t'gggtatagt 780 10 aatgggggtg tttctggctt gctggttgcec
tdggtddiatyt ctgtyodtioat gaattgaactataaag 840 agetgagaat attggttatt
t42@act ccca tactaatatt ggatctttta gtgtggctcc ggtacttcaa

T s

tatttagctc ccattcagaa actgcaaatt tgtttcctga 1020
OBRGITRA ACTEOBRYBSCHCR YRR akgratbace)3acatgRicns ChpgRIagoa

93> Homo sapi ens

atacctggat
660

gcaagattaa
720

atttcacaaa
780

ctaatatgct
840
attccaccta
200

ccaatggttt
960

adattt

<220> <221> huTAAR 3 Y fixed 35
%%%E@ttk%é-td&%@%%%hg<€%%%ﬁt£ﬂ%Eagddy%aE¥§%Ud@%ﬁﬂ&@gac ttctrtttat

ctattatgtt atgtgtctat tacagaatat

ttagtgatgc
gcaaagaaag
ggtgcecttt
ctttgaatga
atgcattttt

tccaaaaaga

caatcagaag

gaaagctgtg

ctttatctgt

tgtattgatt

ctatccttgg

ttcatccagg

ctccaaattg

aagacattgg

acagtcatgg

tggtttggct

tttagaaaag

tgtaaattat

atcttatcgc

gattggaaat

ggattgtgat

accctttict

acttgaactc

cactgaagat

ttttggaatt

taaagaacag

gaaaaatgga

gggagttttc

tcactacatt

tacatttaat

gatgctgttt

gagttcataa

ggta
1020

<210> 3

<211> 339

<212> PRT

<213> Homo sapiens

<220>
<221> huTaArR 1
<222> (1)..(281)

<400> 3

His Asn Ile Ile Asn Ile

Met Met Pro Phe Cys Ser Cys val Lys Asn
1 5 15

Ser Leu Met val Leu

Asn Trp Ser Asn Asp val Arg Ala Ser Leu Tyr
20 25 30

Ile Ile Leu Thr Thr Leu val Gly Asn Leu Ile val Ile val Ser Ile
40

Trp Leu Ile His Ser
60

Ser His Phe Lys GIn Leu His Thr Pro Thr Asn

50
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<400> 7 atggatctaa cttatattcc cgaagaccta tccagttgtc
caaaatttgt aaataaatcc 40 60 tgtcctccca ccaaccgctc
ttttcatgtc caggtgataa tgtattcggt tatgactgga 120 45
gccatgatta tcaccatatt cggaaactiy- gttataatgg tttccatatc
gcatttcaaa 180 cagcttcact ctcccacaaa ctttctgatc
ctctccat caaccacgga ctttct tg 240 50 tttt

5 6ot

%5#&@05 V@Ag’i&%{’(g del:'g‘aft”cﬁ a%‘g Pd’toa 'i Q@g
0 gatggctttt gtaaattcca cacaagcttt gacatgatgc

tcagactgac ctccattttc 55 360 cacctctgtt ccattgctat
tMgacatira Seat 4loc §lytHigtEyscTen (Tyraffwt 6he £t Va2PheEys
accaaaat ga cgaattccac cataaagcé@ ctgctggcat ttt %tggtc
agttcctgct 480 cttttttctt ttggtttagt tctatctgag
AysOEltegHid THegsHratrc asgaget pévagu St0s&b Adh axxirt Otd Ghe
cttgcttcaa ¥Ptct gt gcc cttaci®ica acaaattctg H§ggacaat a
600 ttgttcacta catgtttctt tacccctggc tccatcatgg

ik 90l 582 PhaOERAZEE G1e /ApBRAy THr Frl ATL TR teys Asp Pro
ccaaacaftm tgctcgagtc atrs@gccatg tgcctgadasa cacaaagggg
720 5 gcagt gaaaa aacacctat c caagaaaaag gacaggaaag

EROCHRORG R PBTLS Rer /00 IO TROOMOEI I Vel g

t acct agact actccactcc catactaata ttggatcttt tagtgtggct

| ttc_ 900 tactt tct tattcat
5&?%@3&%& C TERLYSt aﬁrégﬂaﬂaﬁ%\aa S Al ) L JiekcEleghe

caggaaa aatatt agc tcccattcag adact gcaaa tttgtttcct

1020
Leu Glu Leu Asn Phe Lys Gly Ala Glu Glu Ile Tyr Tyr Lys His val
165 170 175

‘His Cys Arg Gly Gly Cys Ser val pPhe Phe Ser Lys Ile Ser Gly val

180 185 190

Leu Thr Phe Met Thr Ser Phe Tyr Ile Pro Gly Ser Ile Met Leu Cys
195 200 205

val Tyr Tyr Arg Ile Tyr Leu Ile Ala Lys Glu Gln Ala Arg Leu Iie
- 210 215 220

Ser Asp Ala Ashn GIn Lys teu Gln ITe Gly Leu Glu Met Lys Asn Gly
225 230 235 240

Ile Ser GIn Ser Lys Glu Arg Lys Ala val Lys Thr Leu Gly Ile val
245 250 255

Met Gly val Phe Leu Ile Cys Trp Cys Pro Phe pPhe Ile Cys Thr val
260 265 270

Met Asp Pro Phe Leu His Tyr Ile Ile Pro Pro Thr Leu Asn Asp val
275 280 285

Leu ITe Trp Phe Gly Tyr Leu Asn Ser Thr Phe Asn Pro Met val Tyr
290 ‘ 295 300

Ala Phe Phe Tyr Pro Trp Phe Arg Lys Ala Leu Lys Met Met Leu Phe
305 : 310 315 320

Gly Lys Ile Phe Gln Lys Asp Ser Ser Arg Cys Lys Leu Phe Leu Glu
325 330 - 335

lL.eu Ser Ser
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20 gaagcacatt as
PRT <213> Honb sapi ens

fixed

repai red pseudogene
Ile Pro Qu Asp Leu Ser Ser Cys Pro Lys Phe
Cys Pro Pro Thr Asn Arg Ser
20 25 30 45 Ile Met Tyr ser Val

40 Val
Val

dn Va

Asn Lys Ser

1032 <210> 8 25 <211> 343
30 <220> <221> hUTAAR 3 Y
<222> (1)..(343) <223> amino acid sequence of
35 <400> -8tMet Asp Leu Thr Tyr
15 10 15

<212>

Phe H s

Met Thr

GyoAl g Met Ile lle Thr Ile Phe Gy 35 40 45 Asn Leu
H's Phe Lys A n Leu H's

\alid | aobet Val
s@il2> 50N50 55. 60 Pro Thr Asn Phe Leu Ile Leu Ser

Ser

Il e Ser

AP ThHORN S3pL§ISPhe Leu Leu

Val

Ile Met Pro Tyr ser
@220>85 90 95 60 Trp Tyr
RASLH HUTAHR 2er

Phe ASP Met

Met

65 70 75 80 55 dy Phe

Ile Met Arg Ser Val
Phe Gy Asp Ay Phe Cys Lys
100 105 110 65 Met

du Ser

Leu

ﬁ?&zieél*hﬂlggp Ile Phe His Leu Cys Ser Ile Ala lle
Aaposl13 120 125 Arg Phe Tyr Al a Val
Hitggdiygt cT hvat digagey Saduleyaddur

$8r Thr

Ile Lys G n Leu Leu

Bty P

ggtgtccgag tggctatgta ttcatttatg
180

aatcttgcca
240

‘ctcatcctcet
300

atgatcagat
360
agttttgacc
420
agattttatg

4380

aaaagattgc
540

tcagaggcct
600
tgcccagtga
660

cctgggicta
720

catgccatca
780

gccaaaactt
840

acaattttat
900

acatggtttg
960

Tggtttcgea
1020
datactattt
1056

<210> 5

tgataatttc

ccatggccat

cggtggagaa

tgatgcttag

ctatatgtta

tacttctatg

atgcagatgg

tgtitcaacaa

tgatggtggy

ataacttgcg

taggaatagt

tggatccctt

gctattttaa

gagcactgaa

tgtgtatgea.-

catttcctac
cactgatttc
ctgctggtat
cataacatcc
cccattactt
ttggtcggtc
aatagagggc
gctatggggg
gatttatggc
agaaaatcaa
gataggagtt
tttgaacttc
ctccacatgt
gtacatttrg

aaaagaaagt

Cys Tyr

Pro Leu

tddtatBfral 3%aghdOacaO gageraaaag
Ala Phe Cys Trp Ser Val

T SE R bt

gcaggatcca tattcatcac aatatttggc

ttcaagtagc
ctecectgggat
tttgggctta
atttttcatc
tattccacca
cctggageat
tatgacatct
accaccttgt
aaaatttttg
aataatcaag
ttcttattat
tctactectg
aatccgttaa

ctaggtaaaa

gagtag

ttcacacacc

tcaccatcat

cattttgcaa

tttgctcagt

aaataactat

ttgccttcgg

tggttgcttg

ttatggcagg

cagtatccag

tgaagaaaga

gttggtttcc

tagtrttgtt

tatatggttt

ttttcagctc

aaccaacttc
gccatatagt
gatttéttat
ggccattgat
tccagtcatt
gatggtcttc
{tccagttcc
tttcttcact
aaaacatgct
caaaaaagct
ttgtttcttc
tgatgccttg
cttctatccc

atgtttccat




G n Ser Tyr Lys Ile Leu Val Ala Cys Phe Asn Phe Cys
Ala Leu Thr 180 185 190 15 Phe Asn Lys Phe Trp Gy
Thr Il e Leu Phe Thr Thr Cys Phe Phe Thr 195 200 205
Pro Ay Ser Ile Met Val Ay IlesTyr Ay Lys Ile Phe
Ile Val Ser 20 210 215 220 Lys G n His Ala Arg Val
42818er35Hi s Val Pro Qu Asn Thr Lys Ay 225 230 235
2532>2?Rﬂla Val Lys Lys His Leu ser Lys Lys LyS Asp
31y JORP SR yS 245 250 255 30 Thr Leu Ay Ile
Val Met Gy Val Phe Leu Ala Cys Trp Leu Pro Cys 260
2@30270 35 Phe Leu Ala Val Leu Ile Asp Pro Tyr Leu
gglwymugwgﬁ Pro Ile 275 280 285 Leu |le Leu Asp
%62t e War € % Leu Arg Tyr Phe Asn Ser Thr Cys 40
2900295 300 Asn Pro Leu Ile H's Ay Phe Phe Asn Pro
Trp Phe A n Lys Ala Phe 305.310 315 320 45 Lys Tyr
Me& Ala Vabrsed gew%u 1918 tfe GérLegeserifiys She Y AR
Ala 325 330 335 50 Asn Leu PHE Pro Gu Ala H 5~ 340
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55 <210> 9 <211> 1049
GON<PAOLYs <Y216I thUFAKRedAn Cx@Xes 1Y) Ty( 04
Pseudogeneiu%S di screpancy £0 U88828: early
<400> 9 atgatgaatt tgcctgaccc tcagaacccc ccaacagtac

&@%tﬁﬁdlggﬁ AsaotTic Agg tser hgu Gly val Arg val ﬁga Met Tyr Ser

Phe Met Ala

Ile

65

Leu

Met

Leu

Thr

Ile

145

Lys

Gly

Ile

Trp

Met
225

50

Ile

Ile

Pro

Thi

Ser

130

Ccys

Arg

val

Leu

Gly

210

val

Ser

Leu

TYr

Phe

115

Ile

Tyr

Leu

val

val

195

Thr

Gly

Gly Ser Ile

Ile

Ser

ser

100

Cys

Phe

Pro

Leu

Phe

180

Ala

Thr

Ile

Ser

Met

85

Met

Lys

His

Leu

Leu

165

ser

Cys

Leu

Tyr

Tyr

70

Ala

Ile

ITe

Leu

Leu

150

Leu

Glu

Ser

Phe

Phe

55

Phe

Ile

Arg

TYr

Cys

TYr

Cys

Ala

Ser

Met

215

LysS

<212> DNA <213> Honp sapi ens
925!’1 &4pQ Fer
QOp codon

Ile

Lys

Thr

Ser

Tyr

120

Ser

Ser

Trp

TY"r

Ser

200

Ala

Ile

Thr

Gln

Asp

val

105

Ser

val

Thr

Ser

Ala

185

Cys

Gly

Phe

Ile

Leu

Phe

90

Glu

Phe

Ala

Lys

val

170

Asp

Pro

‘Phe

Ala

Phe

His

75

Leu

Asn

Asp

Ile

Ile

155

Pro

Gly

val

Phe

val

Gly
60

Thr
Leu

Cys

Leu

Gly

Ile

Met

Thr

220

Ser

235

Asn

Pro

Gly

Trp

Met

125

Arg

ITe

Ala

Glu

Phe

205

Pro

Arg

Leu
Thr
Phe
Ty

110
L.eu
Phe
Pro

Phe

Gly

Lys

Ala

Asn

Thr

95

Phe

Ser

TYr

val

Ala
175

Tyr

LYS

ser

His

Met

Phe

80

Ile

Gly

Ile

Ala

Ile

160

Phe

ASp

Leu

Met

Ala
240
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70 60 -10-
t ct gggccat
gacaat gct g
cact t caagc
cat cact gac

aacaattcat gccctagaaa tgtgaggccg gtgctgagtg
gtacctggtc 120 5 atgatcgggt ctatagtgat
ggcaacatga tcgtaatgat ttccatcgct 180
agctccactc cccgaccaac- ttcttgatcc tctccatggc
240 10 tttttgctga gctgtgtggt catgcccttc
agt gt gatca catccatcga gtcctgct 300 tat tagﬁa
Ae ATk 1 AhaigRr LehArd iy %Q;%g” gt 4% S16 VAIgELE Lec
15 360 tccatttitc acctctgctt c %tcagtt gaccgttacg
atgctgtttg agacccattg 420 20 caatatgtca ccagaattac
@ab dotst by AdaajaatyTiThriicuagiy dile oadt Ty Gdy vadgphe Leu
attcccatcc 2fPtttgectt tggcct®yta ttctcaaaac $¥aacat aat
tggtgcagaa 540 25 gagtttgttg cagccattga ttgcacaggt
tlegt@isot el Phaatrat tya@htadgctiont gle 1B00Lagggptraot ghe Leu
gcctcct @ tagetttcett tcd®ccaggg acaacca@gg tgggaattta
30 660 catacatatt tttacagtag ccaggaagca tgccatgcaa
Alsh 92689 TR L5A09PGal 120 B W3330RI0&L Tﬁggfr‘_?aﬁﬁ@%"ly
gcaamaaaa aggcatcct @gbaaaacagaa agcas@pcca 80
ccaggacctt aggcatagtc atgggagtgt ttgtgttgtg ctggctgcecc
thto 4 c tgot t.gat
QuE DG, ol athe! 5y 82 et By 2 R DL PR R 5 B
ctatttcaac tctgctttca atcccatttt atatggcatg ctttatcctt

Ere o BB EENET BT ORI D ORI oo
catgcttag 10

Ser Cys Phe His Asn Thr Ile Leu Cys Met Gln Lys Glu Ser Glu
340 345 350

<210> 6

<211> 1030

<212> DNA

<213> Homo sapiens

<220>
<221>
<222>
<223>

hutAAR 3 Y
(1)..(1030)
Pseudogene

<400> 6
atggatctaa
60

tgtecteeca

120

gccatgatta
180

gcttcactct
240

tittgtcatt
300

tggcttttgt
360
cctetgttec
420

caaaatgacy
480

tTEttctttt
540

acttgttgct
600

cttatattcc

ccaaccgctc

tcactattcg

cccacaaact

atgccataca

aaattccaca

attgctattg

daactccacca

ggtttagttc

tgcttcaatt

cgaagaccta

ttttcatgtc

gaaacttggt

ttctgatcct

gcataatgcg

caagctttga

accgatttta

taaagcaact

tatctgaggc

tctgtgcect

tccagttgtc caaaatttgt

caggtgataa tgtattcggt

tataatggtt tccatatcgc

ctccatggca accacggact

atcagtggag agttgctggt

catgatgctc agactgacct

tgccgtgtgt taccctttac

gctggeattt tgctggtcag

cgatgtttcc ggtatgcaga

tactttcaac aaattctggg

aaataaatcc
tatgactgga
atttcaaaca
ttctgctgyg
actttgggga
ccattttcca
attacacaac
ttcctgeict
gctataagat

ggacaatatt
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<210> 10 55 <211> 1047 <212> DNA <213> Honp sapi ens
60 <220> <221> hLTAAR 4 Y fixed <222> (1)..(1047)
<223> repaired pseudogene 65 <400> 10 at gatgaatt
tgcctgaccc tcagaacccc ccaacagt-gc- aattttgett tagttcagtt
60 aacaattcat gccctagaaa tgtgaggccg gtgctgagtg

45

gccat gcaaa ttggcacagg ttctaggact

tctgggccat gtacctggtc 70 120 -11-
%g@%\%?@%\ttanE%Tdfttéc:‘ECg:C@@Qf&éc‘é%tgat@%t 9%

at gat c

3%t geanenett

5 cacttcaagc agctccactc cccgaccaac ttcttgatcc

trat ePAat 0o QaaiG@th Jegagdfdtt tddcegodt@acgejaghgtagghaaggggge
ddfgcccttc agtgtgatca catccatcga gtcctgctgg 300 10

tatttt

alicanddl £

gaccgttacg atgctgtttg tgacccattg

acctectitt

Tec

caaa%

FRPRYL O R YRR R R

15 420 caatatgtca

@ebgummutacrttatemtt gargat saygattadttteidt actatactafa§tIafgreea
280 20 attcccatcc tttttgecctt tggcctggta ttctcaaaac

ReaRRtd@lrd 90t QcadBR rarti g
wbgcacaggt ttgtgtgtgt taatat

g cctcctttat a

9 AACEBE taR ab e hd999 L Pt agt &gt
30 720 aaacaggctg

t act

et Otdad g fdmesd

aa taagCtctgg

ctttcttt ctccca a Caaccacggt
Gy s arocaticas

i

GULCAGH B0 cRaGRRAa diad tgagdte Ct Gitacapac agamaga ta aguacacga
1820 35 aggaccttag gcatagtcat gggagtgttt gtgttgtget

qgeldgeslt ctttgtettg

1030

<210> 7
<211>
<212>
<213>

DNA

<220>
<221>
<222>
<223>

<400> 7

1032

Homo sapiens

. (1032)

hutaarR 3 Y fixed
(1).

repaired pseudogene

atggatctaa cttatattcc cgaagaccta
60

tgtcctecca
120

gccatgatta
130

cagcttcact
240

ggttttgtca
300
gatggetttt
360

cacctctgtt
420

accaaaatga

cttitttett
540
atacttgttg
600

ttgttcacta
660

ccaaccgctc

tcaccatatt

ctccecacaaa

ttatgccata

gtaaaticca

ccattgctat

cgaactccac

ttggtttagt

cttgcttcaa

catgtttctt

ttttcatgec
cggaaactty
ctttctgatc
cagcataatg
cacaagcttt
tgaécgattt
cataaagcaa
tctatctgag
tttetgtgec

tacccctggce

tccagttgtc

caggtgataa

gttataatgg

ctctccatyy

cgatcagtgy

gacatgatgc

tatgccgtgt

ctgctggcat

gccgatgret

ctiactttca

tccatcatgg

caaaatttgt
tgtatitcggt
tttccatatc
caaccacgga
agagtigctyg
tcagactgac
gttacccttt
tttgctggtce
ccggtatgea
acaaattctg

ttggtattta

aaataaatcc

tatgactgga

gcatttcaaa

ctttctgctg

gtactttggg

ctccattttc

acattacaca

agttcctgcet

gagctataag

ggggacaata

tggcaaaatc
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840 acgatcacag atcctttcat taattttaca acccttgaag
atctgtacaa tgtcttcctc 900 40 tggctaggct atttcaactc
tgctttcaat cccattttat atggcatgct ttatccttgg 960
tttcgcaagg cattgaggat gattgtcacg-ggcatgatct tccaccctga
ctcttccacc 45 1020 ctaagcctgt tttctgccca tgcttag
1047 50 <210> 11 <211> 348 <212> PRT <213> Hono
PBeRttoGraapogpca RQCITFAGHFTANRISCHLY (tYpergaagy x3caaaggdqy
( .(348) 60 <223> ami no acid sequence of repaired

.Fﬁ%ﬁ@ﬁ@&ﬂ%ﬁeaadiﬂgﬁﬁtcléaiﬂahaﬁﬁﬁ gA&dyghery RhgcddsfalraRtéddrata

A80 Pro Pro Thr Val @n Phe Cys 65 1 5 10 15 Phe Ser
S Val As V.
g@aﬁ%@@@ Ggfe Dt st C§89tf\9aFC%9§%ﬁFﬁE&A{#§ Yat Byageca

Ile Ay Ser Ile Val Met Thr 35 40 45 5 Met Leu
Glagctegachbiactckecival cdtctidim seggattcettAtagtitggPhachgeacttc
&% 50 55 60 10 Leu His Ser Pro Thr Asn Phe Leu |lle

;a%%tgﬂsctggc@ tet 'lpcrcaﬁggc Serg% %T’.Sﬁ %thﬁ?‘:?@g%?}%a&&éﬁttc

15 85 90 95 @ u ser Cys Trp Tyr Phe Gy Asp Leu Phe
q%gtgsﬁgava;gqqugqggraqsﬁ§ttqgg)tggﬁgt1gﬁg agactgcaaa tttgtttcct

gaagcacatt aa
1032

<210> 8

<211> 343

<212> PRT

<213> Homo sapiens

<220>

<221> huTAAR 3 Y Tixed

<222> (1)..(343)

<223> amino acid sequence of repaired pseudogene

<400> 8
Met Asp Leu Thr Tyr Ile Pro Glu Asp Egu Ser Ser Cys Pro Lys Phe
1 5

val Asn Lys Ser Cys Pro Pro Thr Asn Arg Ser Phe His val GIn val
20 25 30

Ile Met Tyr Ser val Met Thr Gly Ala Met Ile Ile Igr Ile Phe Gly
35 40

Asn Leu val Ile Met val Ser Ile Ser His Phe E%s Gln Leu His Ser
50 55 '

Pro Thr Asn Phe Leu ITe Leu Ser Met Ala Thr Thr Asp Phe Leu Leu
65 70 - 75 80

Gly phe val Ile Met Pro Tyr Ser Ile Met Arg Ser val Glu Ser Cys
85 90 95

Trp Tyr Phe Gly Asp Gly Phe Cys Lys Phe His Thr Ser Phe Asp Met
100 105 110

Met Leu Arg Leu Thr Ser Ile Phe His Leu Cys Ser Ile Ala Ile Asp
115 120 125

Arg Phe Tyr Ala val Cys Tyr Pro Leu His Tyr Thr Thr Lys Met Thr
130 135 140
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Cys Asp Ile Ile Leu Cys Thr Thr Ser Ile Phe H's Leu
Cys Phe Ile 115 120 125 25 Ser val Asp Arg Tyr Asp
Ala Val Cys Asp Pro Leu A n Tyr Val Thr 130 135 140
30 Arg Ile Thr Ile Pro Val Ile9@u Leu Phe Leu Leu Ile
ser Trp ser 145 150 155 160 |Ile Pro Ile Leu Phe Al a
Phe Ay Leu VaI Phe ser Lys Leu Asn Ile 35 165 170

175IIeGI uPheVa Al a Il p
w188 b ek g i et < SRR

Lys Leu Trp Gly Val Leu Ala Ser Phe Ile Al a 195 200

205 45 Phe Phe Leu Pro Gy Thr _Thr. Thr Val {Ie

o AheesSey She| Elyphes Vzlotem%evﬁ(} Ae At V?/5|SEA|

Lys His Ala Met®An Ile @y Th'&y Ser Arg Thr 225
230 235 240 Lys Gn Ala Ay Ser GQu Ser Lys Lys Lys
Ala Ser T‘ﬂen.ysyﬁ eTheu Gall ABSCRATheFGN2BE Sy AlasLey Fhr
Thr Arg Thi8Peu Ay Il1e val 1t Ay val Phe ¥ Leu
260 265 270 60 Cys Trp Leu Pro Phe Phe Val Leu Thr
Iphe ABAr LS PhETrpPa®y IThe Aenier Phe 280 285 cySShighehd thr
Thr LeUl% U Asp Leu Tyr 2¥n Val Phe Leu EPp Leu Gy
Tyr 290 295 300 70 Phe Asn ser Ala Phe Asn Pro lle

llg‘ﬁb' ayr Sg?l YﬂWetL@éﬂ By lF]reo-n]}r R1y lL?Vs 200 pRd 0r 123162 B2Qr

Ala Leu Ang net 1le vall Tlrody net Ile
Phe H| S Pro 5 325 330 335 Asp Ser 5er Thr Leu Ser Leu

ﬁ?é—? %rm‘aél A1a I;?rgAl/;?] :ﬁo S?’ H151Q/af2l=;lr'%>G1]1?As 2!]hjr>l.3l§):l§4y

225

Ala val Lys Lys His Leu Ser Lys Lys Lys Asp Arg Lys Ala Ala Lys
245 250 255

Thr Leu Gly Ile val Met Gly val Phe Leu Ala Cys Trp Leu Pro Cys
260 265 270

Phe Leu Ala val Leu Ile Asp Pro Tyr Leu Asp Tyr Ser Thr Pro Ile
: 275 280 285

Leu Ite Leu Asp Leu Leu val Trp Leu Arg Tyr Phe Asn Ser Thr Cys
290 295 300

Asn Pro Leu Ile His Gly Phe Phe Asn Pro Trp Phe GIn Lys Ala Phe
305 310 315 320

Lys Tyr Ile val Ser Gly Lys Ile Phe Ser Ser His Ser Glu Thr Ala
325 330 335

Asn Leu Phe Pro Glu Ala His
340

<210> 9

<211> 1049

<212> DNA

<213> Homo sapiens

<220>

"<221> huTAAR 4 Y

<222> (1)..(1049)
<223> Pseudogene

discrepancy to U88828: early stop codon

<400> 9
atgatgaatt tgcctgaccc tcagaacccc ccaacagtac aatttigctt tagttcagit
60
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<212> DNA 15 <213> Honp sapi ens <220> <221> hUTAAR 5
20 <222> (1)..(1014) <400> 12 atgagagctg tcttcatcca
aggt gct gaa gagcaccctg cggcattctg ctaccaggtg 60 25
aatgggtctt gccccaggac agtacat agp-ctgggcatcc agttggtcat
ctacctggcc 120 tgtgcagcag gcatgctgat tatcgtgcta
gggaatgtat ttgtggcatt tgctgtgtcc 30 180 tacttcaaa
P& B IGEERIAPA A B IRHRT U B E IR Tk EERHGE T 1958
35 atgtttctgg gtctgctggt gctgcccctc agcaccattc

GRhet@iaggactarget BEt §oraadiit ot hgddacge0 tagidat it tr@ccateget

gec

dBfcct gcac acctacct gg acaccctctt ctgcctcacc 360 40
tt tct ttt [tt
R GbE SREH R Moo R CER N PRACIEERBE A QR RICRLEC

gct ct caggt acatcctggc aggatggggg 45 480 gtgcccgcag
catatgutya cg Ut gtaotc Tt ICacicagati i oot SYBRFASCom PFEE CaGes

588 50 cagtggcet gg aagagat gcc ttgtgtggge agttgcecage
tﬂl?&ﬁ%ﬂg%?ahdt@@f%ﬂibté&hag@ggﬁcggﬁgﬂ§9£%fﬁaa@é%dé%&é%‘t&gcaccacc
ctttgtic ccctgcctca tatgatcag citgtatgtg 660 55
aagatctttg t ctac cagacaggct cagcagatta ccacattgag
&?@ﬁ’é‘i}é‘&?gacc 2'&‘9 t@%ﬁéi%tcﬂ%@%‘tc@aagﬁééﬁ%é’@accc 9

g€Caagaccc tgggcattgc tgtgggcata 60 780 tacctcttgt
FehgaRigs Ccahstraeat & cgatpegat fRat tgacagaet cac ichgaimgttc
880 65 atcacacccc cactggtctt tgacatcttt atctggtttg
t&g éJfEQEEé%E%§%¥%%t%Hbcc%ég{a ttctcaaaac taaacataat tggtgcagaa
taatatttaa taagctetgg

cagccattga ttgcacaggt ttgtgtgtgt

gagtttgttg
600
gggggtactg
660
catacatatt

720

taaacaggct
ccaggacctt
840

tgacgatcac
200

tctggctagg
960

ggrttcgcaa
1020

ccctaagect
1049

<210> 10
<211>
<212>

<213>

<220>
<221>
<222>
<223>

<400> 10

1047
DNA
Homo sapiens

gccteettta

tttacagtag

gggtcagaaa

aggcatagtc

agatcctitc

ctatttcaac

ggcattgagg

gtrttctgec

. (1047)

tagctttett

ccaggaagca

gcaaaaaaaa

atgggagtgt

attaatttta

tctygctttca

atgattgtca

catgcttag

huTAAR 4 v Tixed
(1).

repaired pseudogene

tctcccaggg

tgccatgcaa

aggcatcctc

ttgtgttgtg

caacccttga

atcccatttt

caggcatgat

acaaccacgg

attggcacag

taaaacagaa

ctggctgecc

agatctgtac

atatggcatg

cttccaccct

tgggaattta

gttctaggac

agcaaggceca

ttctttgtet

aatgtcttcc

ctttatcctt

gactcttcca

atgatgaatt tgcctgaccc tcagaacccc ccaacagtac aattttgett tagttcagtt
60

aacaattcat gccctagaaa tgtgaggccg gtgctgagtg tctgggccat gtacciggic
120
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aaccccatca tctatgtctt ttcctaccag tggtttcgga aggcact gaa
actcacactg 960 70 -14- agccagaagg tcttctcacc
gcagacacgc actgttgatt tgtaccaaga atga 1014 5 <210> 13
<211> 337 <212> PRT <213> Houopjsapiens 10 <220>
<221> hUTAAR 5 <222> (1)..(337) 15 <400> 13 Met Arg
Ala Val Phe Ile dn Ay Ala Qu Qu Hs Pro Ala Ala
Rijgatcyggt 1ratsgtoal Wreayqtogragahtons Reqyapted Tty tpget
Thr Val H's Thr Leu Ay 20 25 30 25 1le Gn Leu
Vaktida@gd gckethbac iR @ thhvcdVREtdegty ﬂd CatdRtgd
£Q045 al Leu Ay Asn Val Phe Val Al a Phe a Val ser
Tyr Phe Lys Ala 30 50 55 60 Leu Hs Thr Pro
§§t@é&%eqft%feit9§ércat@5%tg B AF nEprecas o 7 gh e
Met Phe Leu Gy Leu Leu Val Leu Pro Leu Ser Thr Ile
AngriSepayalcct8bt2Q Shagddrad agSgrtdiys adatwaPhe: Phgca@cgcc
A6 Phe Leu Cys Arg Leu His Thr Tyr 100 105 110 45

oL BT Mo S SRS Mgy IVl Sk

Ile Cys Asp Pro Leu Leu Tyr Pro Ser 50 130 135 140

Trp Ay

attcccatcc
540

gagtttgttg
600
ggggtactgg
660
atacatattt
720
aaacaggctg
780
aggaccttag

840

acgatcacag
900

tggctaggct
960

tttcgcaagg
1020

ctaagcctgt
1047

<210>
<211>
<212>
<213>

11
348
PRT

<220>
<221>
<222>
<223>

<400>

1.

11

tttttgectt

cagccattga

cctcecctttat

ttacagtagc

ggtcagaaag

gcatagtcat

atcctttcat

atttcaactc

cattgaggat

tttctgceca

Homo sapiens

.(348)

tggcctggta

ttgcacaggt

agctttcttt

caggaagcat

Cddaddadad

gggagtgrtt

taattitaca

tgctttcaat

gattgtcaca

tgcttag

hutTaarR 4 Y Tixed

ttctcaaaac

ttgtgtgtgt

ctcccaggga

gccatgcaaa

gcatcctcta

gtgttgtgct

acccttgaag

cccattitat

ggcatgatct

taaacataat

taatatttaa

caaccacggt

ttggcacagg

daacagaaag

ggctgeectt

atctgtacaa

atggcatgct

tccaccctga

amino acid sequence of repaired pseudogene

, éa% tﬂﬂécarmcawqtttAﬁgca\t&chté PAPAAF I ITHECHaCECG e Gag tgatec
3 145 150 155 160 55

tggtgcagaa

taagctctgg

gggaatttac

ttctaggact

caaggccacc

ctttgtcttyg

tgtcttcctc

ttatccttgg

ctcttccacc

Met Met Asn Leu Pro Asp Pro Gin Asn Pro Pro Thr val Gln E?e Cys
1 5

Phe Ser Ser val Asn Asn Ser Cys Sgo Arg Asn val Arg ggo val Leu
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Val Pro Ala Ala Tyr Thr ser Leu Phe Leu Tyr Thr Asp
Val Val GQu '.. 165 170 175 60 Thr Arg Leu Ser dn

Trp Leu Gu Au Met Pro Cys Val Ay Ser Cys 180 185

190 65 @ n Leu Leu Leu Asn Lyg2Phe Trp Ay Trp Leu
Asn Phe Pro Leu Phe 195 200 205 Phe Val Pro Cys Leu
Ile Met Ile ser Leu Tyr Val Lys Ile Phe Val 70 210
3e6 Y0Tralaviet AVl LeHrvVak JeTiiiefly &rm Itenval getrghr

Thr Leu3%er Lys Ser Leu #3225 230 235 240%°5 Ala Gy

Ala Ala Lys H's Qu Arg Lys Ala Ala Lys Thr Leu Ay
IMe¢ LAABTIRZEN26E 116 val amatalll & ser| e HieUPHeeuyyEn
Trp ¥&u Pro Phe Thr 13 Asp Thr 260 885 270 15 Met
Val Asp Ser Leu Leu His Phe Ile Thr Pro Pro Leu Val
Re éePser Prid8thr2@bn pheeLdthelé lieuTsqr Ree sbarTey rhiPhep
ASn Ser Ala Cys AZA Pro Ile Ile 216290 295 300 Tyr80
Val Phe Ser Tyr G n Trp Phe Arg Lys Ala Leu Lys Leu
3 0 I

R R S S TP ale CU A e
30 GIl 35 <210> 14 <211> 1038 <212> DNA <213> Honp

;22@% & 65F Qg PUE SUngek R asRe a6 el S0 s

cys Asp Ile Ile Leu Cys Thr Thr Ser Ile Phe His Leu Cys Phe Ile
115 120 125

Ser val Asp Arg Tyr Asp Ala val Cys Asp Pro Leu GIn Tyr val Thr
130 135 140

Arg ITe Thr Ile Pro val Ile Glu Leu Phe Leu Leu Ile Ser Trp ser
145 150 155 160

Ile Pro Ile Leu Phe Ala Phe Gly Leu val Phe Ser Lys Leu Asn Ile
165 170 175

ITe GTy Ala Glu Glu Phe val Ala Ala Ile Asp Cys Thr Gly Leu Cys
180 185 190

val Leu Ile Phe Asn Lys Leu Trp Gly val Leu Ala Ser Phe Ile Ala
195 200 205

Phe Phe Leu Pro Gly Thr Thr Thr val Gly Ile Tyr ITe His Ile Phe
: 210 215 220

Thr val Ala Arg Lys His Ala Met Gln Ile Gly Thr Gly Ser Arg Thr
225 230 235 240

Lys GIn Ala Gly Ser Glu Ser Lys Lys Lys Ala Ser Ser bys Thr Glu
245 250 255

ser Lys Ala Thr Arg Thr Leu Gly Ile val Met Gly val Phe val Leu
260 265 270

Cys Trp Leu Pro Phe Phe val Leu Thr Ile Thr Asp Pro Phe Ile Asn
275 280 285

Phe Thr Thr Leu Glu Asp Leu Tyr Asn val Phe Leu Trp Leu Gly Tyr
290 295 300

Phe Asn Ser Ala Phe Asn Pro Ile Leu Tyr Gly Met Leu Tyr Pro Trp
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for gene under Uni Gene I D Hs.434196 <400> 14

at gagcagca attcatccct gctggtggcet gtgcagctgt gctacgcgaa
cgtgaatggg 50. 60 tcctgtgtga aaatcccctt ctcgccggga
tcccgggtga ttctgtacat agtgtttgge. 120 55 tttggggcetg
tgctggctgt gtttggaaac ctcctggtga tgatttcaat cctccatttc
1¥B@ aagcagctgc acBtbccgac caattttciis gttgectctce 320
tggcctgecge tgatttcttg 240 60 gtgggtgtga ctgtgatgcc

SBLINE AR GHLAI R 200 e ChBERL e 0N fre

ctcttctctc 65 360 tttcacttgt gcttcatctc catcgacagg

tacatt t act t ggt ct 420 -16- cct t
UBReot SEC Ty bR 2804 Ploca; Alagtt GlEct g gat oot gece

480 ctcatgtaca gcggtgctgt gftctacaca ggtgtctatg

at agaaaat a ct ggt agcaa gacagaat ca

19994t

s

acgat gggct ggaggaatta

5 540 tctgatgccc taaactgtat

cagaccgttg taaatcaaaa ctgggtgttg 600 10
tatccttctt tatacctacc tttattatga taattctgta

to9qtaa¢ahe safbbnd ttcttgtgg ctagacgaca ggcgaaaaag

720 15 tcctcagaga

a0 tggtagcatt tatgatttca tggttaccat

zéégcaaagc cagagt ggcc aggagagaga gaaaagcagc taaaaccctg

229C atgya dibcay t aatt

20 840 gatgccttta tgggctttat

aacccctgcc tgtatttatg agatttgetg ttggtgtget 900 25
t<40Pat ddct cagccatgaa tcctttgatt tat crrtat tttacccatd

RO 2t OIS BB R EIEEaRA, DAIPGE Gt oY Sg TaccHlots
ttaaagaaca gttcagcaac catgaatttg 1020

aatgggtctt gccccaggac agtacatact ctgggcatcc agttggtcat ctacctggec

120

tgtgcagcag gcatgctgat tatcgtgcta
180

tacttcaaag
240

atgttictagg
300

ttcttcgggg
360

tccatcttcc
420

ctctatcect

- 480

gtgcccgeag
540
cagtggctgg
600
ggctggttaa
660

aagatctttg
720

gctggggctg
780
tacctcttgt
840

atcacacccc
900

aaccccatca
960

cgcttcacac

gtctgetggt

acttcctctg

atctctgttt

ccaagttcac

catacacttc

aagagatgcc

acttcccttt

tggttgctac

ccaagcatga

gctggctgec

cactggtctt

tctatgtctt

gcccaccaac

gctgeeecte

ccgcctgeac

catttccatt

agtgagggtg

gttattccte

ttgtgtgggc

gttctttgtc

cagacaggct

gagaaaagct

cttcaccata

tgacatcttt

ttcctaccag

gggaatgtat

ttcctgctgc

agcaccattc

acctacctgg

gaccgccact

gctctcaggt

‘tacacagatg

agttgccagc

ccctgectca

cagcagatta

gccaagaccc

gacacgatgg

atctggtttg

tggtttcgga

ttgtggcatt

tctcectgge

gctcagtgga

acaccctctt

gtgccatctg

acatcctggce

tggtagagac

tgctgctcaa

ttatgatcag

ccacattgag

tgggcattgc

tcgacagect

cttacttcaa

aggcactgaa

tgctgtgtcc
cctggctgac
gagctgctgg
ctgccteacc
tgacceccctg
aggatggggg
aaggctcagc
taaattttgg
cttgtatgtg
caaaagccty
tgtgggcata
ccticacttt
ctcagectgce

actcacactg
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30 ttttctgaac atatataa 1038 35 <210> 15 <211> 345
<212> PRT <213> Honp sapiens 40 <220> <221> huTAAR 6
<222> (1)..(345) 45 <400> 15 Met Ser Ser Asn Ser Ser
Leu Leu Val Ala Val dn Leu Cyg4Tyr Ala 1 5 10 15 50
Asn Val Asn Gy ser cys Val Lys Ile Pro Phe Ser Pro
ehycavabgf\rgre2fragd @RQgaddrgvadctgkegdieutghaccadga ¥eda Phe
@34 Phe Ay Ala Val Leu Ala Val Phe 35 40 45 dy Asn
Leu Leu Val Met Ile Ser Ile Leu His Phe Lys A n LeuH s
60150 %% 60 Ser Pro Thr Asn Phe Leu Val Ala Ser Leu
Ab#1>Cy33Al a Asp Phe Leu 65 70 75 80 65 Val Gy Val
FAE2»/aPRTWet Pro Phe ser net Val Arg Thr Val du Ser
g513p §8m0 FPINE. Cys Trp Tyr Phe Gy Arg Ser Phe Oys
Thr Phe H's Thr Cys Cys Asp 100 105 110 5 Val Al a Phe
Q30-Tyr ser Ser Leu Phe H's Leu Cys Phe Ile Ser Ile
¥2B1>1 20uTR g Tyr Ile Ala Val Thr Asp Pro Leu
var2Ty br-83% Lys Phe 10 130 135 140 Thr Val Ser
VaboSehr3Ady Ile Cys Ile Ser Val ser Trp Ile Leu Pro
145 150 155 160 15 Leu Met Tyr _Ser. Ay Al a Val F

Tk Afier AT yaVggheTgte Adp Cﬂé(pAG §ilv 199 tﬂm PIggia Ala Phe

Cys Tyr Gin val Asn Gly Ser Cys ;go Arg Thr val His ;gr Leu Gly
20

Tle GIn Leu val Ile Tyr Leu Ala Cys Ala Ala Gly Met Leu Ile Ile
35 40 . 45

val Leu Gly Asn val Phe val Ala phe Ala val ZSr Tyr Phe Lys Ala
50 55

Leu His Thr Pro Thr Asn Phe Leu Leu Leu Ser Leu Ala Leu Ala Asp
65 70 75 80

Met Phe Leu Gly Leu Leu val Leu Pro bgu ser Thr Ile Arg ggr val
85 :

Glu Ser Cys Trp Phe Phe Gly Asp Phe Leu Cys Arg Leu His Thr Tyr
100 105 110

Leu Asp Thr Leu Phe Cys Leu Thr Ser Ile Phe His Leu Cys Phe Ile
115 120 125

Ser Ile Asp Arg His Cys Ala Ile Cys Asp Pro Leu Leu Tyr Pro Ser
130 135 : 140

Lys Phe Thr val Arg val Ala Leu Arg Tyr Ile Leu Ala Gly Trp Gly
145 150 155 160

val Pro Ala Ala Tyr Thr Ser Leu Phe Leu Tyr Thr Asp val val Glu
165 170 175

Thr Arg Leu Ser Gln Trp Leu Glu Glu Met Pro Cys val Gly ser Cys
180 185 190

GIn Leu Leu Leu Asn Lys Phe Trp Gly Trp Leu Asn Phe Pro Leu Phe
195 200 205

Phe val Pro Cys Leu Ile Met Ile Ser Leu Tyr val Lys Ile Phe val
210 215 ' 220
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20 Leu Qu Gu Leu Ser Asp Ala Leu Asn Cys Ile Ay Qy

Cys @n Thr 180 185 190 25 Vval Vval Asn A n Asn Trp
Val Leu Thr Asp Phe Leu Ser Phe Phe Ile 195 200 205
Pro Thr Phe Ile Met Ile Ile LeysTyr Ay Asn Ile Phe
Leu Val Ala 30 210 215 220 Arg Arg G n Ala Lys Lys
e d u Asn Thr C]y Ser Lys Thr Qu ser 225 230 235
er Ser S Tyr s,Ala Arg val Al a_A

é@é TRF iy stonels Daec ua ST it A By s”ﬁq?er%j

y Val Thr Val va Ala Phe Met Ile Ser Trp Leu 260
265 270 _45 Pro Tyr ser lle Asp Ser_ Leu Ille Asp Al a
PHe Gkt Al yﬂah

Hés &M 276 Lzso‘\5$8@a bY® TAlraL%yg1 |Iéle
Tyr Au lle Cy s Trp Cys Al & Tyr Asn ser

290 295 300 Ala Met Asn Pro Leu IIe Tyr Ala Leu Phe
Wa RrlocTy x1eheyrALgu lyes (305 r31@u3dm BRO ThE5T A asp |Tar
Lys Val |1 &6Qal Thr Ay G n2¢al Leu Lys Asn 88 Ser
Ala 325 330 335 60 Thr Met Asn Leu Phe Ser Qu His

IMe® vadQspder B6&u £310H s1Phe<21d >rhelPro $2d d2uDNA FHA 3xp

Hono sapPgns

<222> (1).

290

305

70 -18-

LAY <221> hUTAAR ZB5Y fragnent

.(210) 5 <400> 16 gtggtagcat tttaaacctc
ahdotfAch@ ﬁ'ﬁt ﬁ"egﬁtlga\'y'ft S WeAtderCOA Qgg t&h pRP11e 116

Tyr val Phe Ser Tyr Gln Trp Phe Arg Lys §1§ Leu Lys Leu Thr Leu
310

320

ser GIn Lys val Phe Ser Pro Gln Thr Arg Thr val Asp Leu Tyr Gln
325

Glu

<210>
<211>
<212>
<213>

14

<220>
<221>
<222>
<223>

for

<400> 14
atgagcagca
60

tcctgtgtga
120
ftttggggcty
180
aagcagctgc
240
gtgggtgtga
300
gggaggagtt
360

tttcacttgt
420

1038
DNA
Homo sapiens

huTAAR 6
(L.

representative

. (1038)

gene under
attcatccct
aaatcccctt
tgctggctgt
actctccgac
ctgtgatgcc
tttgtacttt

gcttcatcte

CDNA (AF389192 as of 03.06.2004),

UniGene ID

gctggtggcet

ctcgecggga

gtttggaaac

caatttectc

cttcagcaty

ccacacctgc

catcgacagg

330

Hs.434196

gtgcagctgt
tcccgggtga
ctcctggtga
gttgcctctc
gtcaggacgg
tgtgatgtgg

tacattgcgg

gctacgcgaa

ttctgtacat

tgatttcaat

tggcctgegce

tggagagctqg

cattttgtta

ttactgaccce

335

cgtgaatggg

agtgtttgge

cctccatitc

tgatttcttg

ctggtatttt

ctcttctcte

cctggtctat
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ctttggggtt ttatcatacc ttcctatgtt tatgagatat tttcctagtt
tggttactct 10 120 aactgtgttc caaatacttt gatttacgct
ttattttacc cttggcttag gggtgcaata 180 15 aaacttatta

t aact ggaca atatgaaaag 210 <21@z-17 20 <211> 1029
<212> DNA <213> Hono sapiens 25 <220> <221> hUTAAR 8
<2P@ccapdl . toptORArc @R Frcagypr ESEgLtdavecdDREAC{gABIBOTY8CC
4800of 03.06.2004), 30 of gene of uni Gene I D Hs. 350571
< > C t

S R T T R A oty
tcctgggtcc cgggtaattc tgtacacggec gtttagettt 120
gggﬁﬁ%t’-@ CAPAGEATFE AAI20GIAaEIRECIH Qg EIARTHRA CEIRTOLLY
tCattttaag 40 180 cagctgcact ctccaaccaa ttttctcatt

desdaitet @ Tatet eiciet @aact ikt ggadtatAlOrdfrteeigt gagtaucata
gt gctttt cagcat ggt c aggacggt gg agagctgctg gtattttgga

300 gccaaatttt gtactcttca cagttgctgt t ca
FELCHIER00 & PPRIER ok 02 SR O5 0 Aottt gt ot ot pasageatca
cgacaggtac attgtggtta ctgatcccct ggtctatget 420
accaaghyT g tteciagyc t Gloagtagyggagiayag ageadregograqytasrasrgaty
t8Pgcctctc 55 480 acgtacagcg gtgctgtgtt ctacacaggt
qak 209¢1 9973 g 90820 AflirRac 02 £ At I ketHRaatt
%gggcgggégg?ggct3?caagattattg%%aa%tcaggggig %ﬁtgttgata

600 gattttctgt tattcttcat acctaccctt gttatgataa
ggggqqﬁgg%ﬂfggggﬁﬁggﬁtqq;ccctgcc tgtatttatg agatttgctg ttggtgtgct

tattataact cagccatgaa tcctttgatt tatgetttat tttacccatg gtttaggaaa
960

gcaataaaag ttattgtaac tggtcaggtt ttaaagaaca gttcagcaac catgaatttg
1020

ttttctgaac atatataa
1038

<210> 15

<211> 345

<212> PRT

<213> Homo sapiens

<220>

<221> huTAAR 6
<222> (1)..(345)

<400> 15

Met Ser Ser Asn Ser Ser Leu Leu val Ala val Gln Leu Cys Tyr Ala
1

Ash val Asn Gly Ser Cys val Lys %Ee Pro Phe Ser Pro ggy Ser Arg
20

val ITe Leu Tyr Ile val phe Gly Phe Gly Ala val hgu Ala val Phe
40

Gly Asn Leu Leu val Met Ile Ser Ile Leu His gge Lys GIn Leu His
50 55

ser Pro Thr Asn Phe Leu val Ala Ser Leu Ala Cys Ala Asp Phe Leu
65 70 75 80

val Gly val Thr val Met Pro Phe Ser Met val Arg Thr val Glu Ser
85 90 95
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660 65 cttatagcta aacaacaagc tataaaaatt gaaactacta

gt agcaaagt agaatcatcc 720 tcagagagtt ataaaatcag

agt ggccaag agagagagga aagcagctaa aaccctgggg 70 780
-19- gtcacggtac tagcatttgt tattycatgg ttaccgtata
cagttgatat attaattgat 840 5 gcctttatgg gcttcctgac
ayetpggctrat rhkct bt gagasert ml'@ct? tThr gt HTs tThr OYB00YS Asp
t at aact cag 1®@at gaatcc tttgal¥tiat getctatttt Hlcttggtt
t aggaaagcc 960 10 ataaaactta ttttaagtgg agatgtttta
3R99CtAghé (_?gt fpaceAtsel-adil bRd s 11d20y4 trhgatiteager lide
1029 <2105 18 '<211> 34212020 <212> PRT <Z23> Hono
sapi ens <220> 25 <221> hUTAAR 8 <222> (1)..(342)

0 T R |
LRSI 8 ARG Gy T 3 g
Cys Ile Au Thr Pro Tyr Ser Pro Ay Ser Arg Val 35 20

25 30 Lle Leu Tyr.Thr a e Ser. Phe d u
gﬁg e Serolad'se 5a) Ao BB a8F vl Seerront T kR o8
ef Val Leu H's Phe Lys A n Leu H's Ser 50 55 60 45
Pro Thr Asn Phe Leu Ile Ala Ser Leu Al a %s Al a Asp
piee MU TYRISer68lY7617yadoPhesy TR VRl YR TVAI AW SR &Y
Phe Ser Met Vaf“"Arg Thr Val a ¢’ 8er Cys

Leu Glu Glu Leu Ser Asp Ala Leu Asn Cys Ile Gly Gly Cys Gln Thr
180 185 190

val val Asn Gln Asn Trp val Leu Thr Asp Phe Leu Ser Phe Phe Ile
195 200 205

pro Thr Phe Ile Met Ile Ile Leu Tyr Gly Asn Ile Phe Leu val Ala
210 215 220

Arg Arg Gln Ala Lys Lys Ile Glu Asn Thr Gly Ser Lys Thr Glu Ser
22% ’ Y 230 235 240

ser ser Glu Ser Tyr Lys Ala Arg val Ala Arg Arg Glu Arg Lys Ala
245 250 255

Ala Lys Thr Leu Gly val Thr val val Ala Phe Met Ile Ser Trp Leu
260 265 270

Pro Tyr Ser Ile Asp Ser Leu Ile Asp Ala phe Met Gly Phe Ile Thr
275 280 285

Pro Ala Cys Ile Tyr Glu Ile Cys Cys Trp Cys Ala Tyr Tyr Asn Ser
290 295 300 '

Ala Met Asn Pro Leu Ile Tyr Ala Leu Phe Tyr Pro Trp Phe Arg Lys
305 310 315 320

Ala Tle Lys val Ile val Thr Gly GIn val Leu Lys Asn Ser Ser Ala
325 330 335

Thr Met Asn Leu Phe Ser Glu His Ile
340 345

<210> 16
<211> 210
<212> DNA
<213> Homo sapiens
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85 90 95
Ser

Trp Tyr

cys Cys Asp Val

Phe Ay Ala Lys Phe Cys Thr

55

ser Ser Val Leu His Leu
120 125 60 Arg Tyr Ile Val
Tyr Ala Thr Lys Phe Thr
SRP0:Gl II e Cys Ile Ser Val
rﬁ% ?‘ 0 Fragmengy
T Asp ASp

Guool e l16Val

ser Ala Leu

Asn

Leu H s

100 105 110 Al a Phe Cys Tyr
Cys Phe Ile Cys Ile Asp 115

ValigThr ASP Pro Leu Val

130 135 140 65 Vval

Ser Val

Ser Trp Ile Leu Pro Leu

Tyr Ser Gy Ala Val
Ay Leu -20- 165 170 175 Qu
dy dy

cys Val

Phe Tyr
Cys d@n

lgtggtdoeat 5t1882ck86 #QYQtracah BeratGhrpaGiiyaftpattalcgtiagttct
0e Asp Phe Leu Leu Phe Phe Ile Pro 195 200 205 10

gt t
libe
du Thr

Thr

Ser

byt o B Y ety

Ser

Lys Val

G U Ser

Ser

atL¥§téat§gf%1%géf¥éctct
n Ala Ile Lys |

225 230 235

é@ﬁtgtﬂ@tge@ﬁa@%%rgwra{% Frad tAFRFOVSF tIRChtag, gogtgaata

Arg Lys Ala Ala 245 250 255
Eﬁécﬁ@ﬂtt&-eﬂ&a&@a@ﬁ%ﬂ%badda@ ser Trp Leu Pro
Ile Leu Il e Asp Al a Phe Met
275 280 285 30 Ala Tyr
Trp ser Ala Tyr Tyr Asn ser Ala 290
Asn Pro Leu Ile Tyr Ala Leu Phe Tyr
305 310 315 320 40 Ile Lys

266 270 Tyr
Ay Phe Leu
Qé o | §7Cys
Z 1>30 0285 Me
pNPhe Ar

R2D2>Tr

Thr
Cys

Val
Pro

Lys Al a

Asp

Lys

Thr

Leu Ay Va
25 260

Ile Tyr

t‘é%ﬁ’tlé‘o'ﬁ%éa%‘i’“s(] y Asp Val Leu Lys Ala Ser ser Ser

Thr

<220>
<221>
<222>
<223>

(1.

325 330 335

huTAAR 8

. (1029)

Il e Ser

of gene of UniGene ID Hs.350571

<400> 17
atgaccagca
60

tgtattgaaa
120
gggtcttige
180
cagctgcact
240
ggtgtgactg
300
gccaaatttt
360
cacttgtgct
420
accaagttca

480

acgtacagcg
540

agtgctctca
600

gattttctgt
660

cttatagcta
720

icagagagtt
780

attiticcca

ctccctattc

tggctgtatt

ctccaaccaa

tgatgetttt

gtactcttca

tcatctgcat

ccgtgtctgt

gtgctgtgtt

actgcgtagg

tattcttcat

ddcaacaagc

ataaaatcag

acctgttgtg
tcctgggtec
tggaaatctc
ttttcicatt
cagcatggtc
cagttgctgt
cgacaggtac
gtcgggaatt
ctacacaggt
tggctgtcaa
acctaccctt
tataaaaatt

agtggccaag

cagctttgct
cgygtaattc
ttagtaatga
gcctctetgyg
aggacggtgg
gatgtggcat
attgtggtta
tgcatcagcg
gtcaatgatg
attattgtaa
gttatgataa

gaaactacta

agagagagga

Leu Phe Leu Qu

representat1ve CDNA (AF380193 as of 03.06.2004),

atgaggatgt

tgtacacggc

cttctgttct

cctgtgctga

agagctgcty

tttgttactc

ctgatccect

tgtcctggat

atgggctgga

gtcaaggctg

ttctttacag

gtagcaaagt

aagcagctaa

gaatggaict
gtttagcttt
tcattttaag
cttcttggta
gtattttgga
ttctgtcetce
ggtctatgct
tctgectetc
ggaattagta
ggtgttgata
taagattttt
agaatcatcc

aaccctgggg
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45 340 <210> 19 <211> 1047 50 <212> DNA <213> Hono
sapi ens <220> 55 <221> huTAAR 9 <222> (1)..(1047)
<400> 19 atggtgaata atttctccca agctgaggct gtggagct gt
gttacaagaa cgtgaacgaa 60 60 tggtgcatta aaactcctta
ctcgccaggt cctcgatcta tcctctacgec cgtccttggt 120 65
tttggggctg tgctggcagec gtttggaaac ttactggtca tgattgctat
GECACIIERE CCageBY tah M AEEHUJatREaa BT tAC CAFAaR Fatc fftaattaat
chgtcgc tggcctgtge tgacttcttg 240 70 -21-
Q;fcemgbgagc%aé@atg&%tgéé&%ggﬁe;@t@a&a&gﬁg&@tﬁggga@aﬁtt@t
toggt acttt 300 ggggacagtt actgtaaatt ccatacat gt
tttgacacat ccttctgttt tgcttcttta 5 360 tttcatttat
%gfgacgfes P R P L s T T M T
10 ccaaccaagt ttactgtgtc agtttcaggg atatgcattg

targdddcacd rtgtiadtoyt afatgdBFaghapcat @vacyoRattaggagtttattt

dO2®t acacg ggagccaacg aagaaggaat tgaggaatta 540 15

.q&ggkbggtc taacct gt gt aggaggctgc caggctccac tgaat caaaa
Qbgg gt C

Cta 600 ctttgttttc ttctattctt tatacccaat
gtcgccatgg tgtttatata cagtaagata 20 660 tttttggtgg
c ggc ca ggctaggaag atagaaagta cagccagcca agctcagtcc
Zg% >5§E§ctcagaga gttacaagga aagagt agca aaaagagaga
Qaapggekec caaaaccttg 780 ggaattgcta tggcagcatt
t«2fid:gt ebed shpimtsaccat acctcgttga tgcagtgatt

<220>
<221> huTAAR 8
<222> (1)..(342)

<400> 18

 Met Thr Ser Asn Phe Ser Gln Pro val val Gln Leu Cys Tyr Glu Asp
1

5 10 15

val Asn Gly Ser cys Ile Glu Thr Pro Tyr Ser Pro Gly Ser Arg val
20 25 30

Ile Leu Tyr Thr Ala Phe Ser Phe Gly Ser Leu Leu Ala val Phe Gly
35 40 45

Asn Leu Leu val Met Thr Ser val Leu His Phe Egs Gln Leu His Ser
50 55

Pro Thr Asn Phe Leu Ile Ala Ser Leu Ala Cys Ala Asp Phe Leu val
65 70 75 80

Gly val Thr val Met Leu Phe Ser Met gg1 Arg Thr val Glu Sgr Cys
85

Trp Tyr Phe Gly Ala Lys Phe Cys Thr Leu His Ser Cys Cys Asp val
100 105 110

Ala Phe Cys Tyr Sef ser val Leu His Leu Cys Phe Ile Cys Ile Asp
115 120 125

Arg Tyr Ile val val Thr Asp Pro Leu val Tyr Ala Thr Lys Phe Thr
130 o 135 140

val Ser val Ser Gly Ile Cys Ile Ser val Ser Trp Ile Leu Pro Leu
145 150 155 160

Thr Tyr Ser Gly Ala val phe Tyr Thr Gly val Asn Asp Asp Gly Leu
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840 30 gatgcttata tgaattttat aactcctcct tatgtttatg

agattttagt ttggtgtgtt

900 tattataatt cagctatgaa

ccccttgatt tatgctttct tttaccaatg gtttgggaag 35 960
gcaataaaac ttattgtaag cggcaaggtyo-ttaaggactg attcgtcaac
aactaattta 1020 40 ttttctgaag aagtagagac agattaa

1047 <210> 20 1eb <211> 348

sapi ens 50 <220> <221> huTAAR 9

TR

ser Leu Tyr- Al a | Leu, G
Lvéaa 85 G%% aG1P5h rp %'I §§“ %)/..%4@5 bhe
Ile Ala e Leu H's Phe Lys Gn Leu H's 50 55 60 70

-22- Thr

Abhg
Met

1228
As
Bk

Lys

Tyr

Ala Ty

Met
305

ITe

Ile

0 Phe Ser Thr
10 Cys Trp Tyr
%s ﬂreApa;;ﬂtOOysl@Hse 6o TPTlhffhse?rer”Pﬁ%" tys VRleGlAl &e8
Phe H s Leu cy3®

p Arg Tyr

<2I72> PRT <213> Hod®h>
<222> (1)..(348)

Pa §ervﬂll %2 ﬁ.imé:?ggva?_g@ggﬂ‘y@rﬁvg#isﬁaﬂeu

sercys Ile Lys Thr Pro Tyr ser Pro Ay Pro Arg 20 25

H Egﬁ (azlgéu%gIIY%Lljtro

Pro Thr Asn Phe Leu Ile Al a Ser Leu f%
vphdletelle gie \7;;‘;7@'8@“5—3/%?1 eaPle gt T A%u Js
Arg Ser Val & Ser 85 90 95

Phe Ay Asp Ser Tyr Cys Lys Phe H's Thr

Ile Al a Val

cys lle Ser vaf3?

tMs sPReryr Lys 1le Arg val Ala Lys Arg
245 250

Thr

Thr

Lys

Ser

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>
atggtgaata atttctccca agctgaggct gtggagetgt
60

Leu Gly
260

val Asp
275

Ile TYyr

Pro Leu

Leu Ile

Leu Phe
340

19
1047
DNA

val

ITe

Glu

Ile

Leu

325

Leu

Homo sapiens

huTAAR 9
(1)..(1047)
19

Thr val Leu Ala pPhe val
265

Leu Ile Asp Ala Phe Met
280

ITe Cys Cys Trp Ser Ala
295

Tyr Ala Leu Phe Tyr Pro
310 315

Ser G1y Asp val Leu Lys
330

Glu

tcctgecatta aaactcctta ctcgccaggt cctcgatcta

120

tttggggetyg tgctggcage gtttggaaac ttactggtca
180

aaacaactgc acacacctac aaactttctg attgcgtcgce

240

15 115 120 12

Thr Asp Pro Leu Thr Tyr Pro

Glu Arg Lys Ala Ala
255

Ile Ser Trp Leu Pro
270

Gly Phe Leu Thr Pro
285

Tyr Tyr Asn Ser Ala
300

Trp Phe Arg Lys Ala
P 320

Ala Ser Ser Ser Thr
335

gttacaagaa cgtgaacgaa
tccictacge cgtccttggt
tgattgctat ccttcacttc

tggcetgtge tgacttcttg
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130 135 140 20 Thr Val Ser Val ser Gy lle Cys lle

Val Leu Ser Trp Phe Phe Ser 145 150 155 160 25 Val
Thr Tyr Ser Phe ser Ile Phe Tyr Thr Ay Ala Asn Qu
AQu dy 165 170 175 30 Ile Gu-Au Leu Vval Val A a

Leu Thr Cys Val Ay Ay Cys An Ala 180 185 190 Pro
g godericd ergagatdhcpcttziagtans franrgoystoPhagddgagcti®e dtpgi@cttt
PP |le 35 195 200 205 Pro Asn Val Ala Met Val Phe

.IdgﬁgJé’igt@%ctk?&dtk%fﬁ%c&?g% V?ﬂga'@é@at gé&&é@t@%@ctf@:tta

Arg Lys IlI'e GQu Thr Ala Ser dn
Ala A n Ser 225 230 235 240 45 Ser Ser A u Ser
SRk O et e RS9 JEAcAA LG s tedistat
2 50 Ala Lys Thr Leu Gy Ile Ala Met Ala Ala Phe

leedadedagbettatePrdrela@i@cddify 2rtgckry Tycttteotd/attAsytct
ABQ Val 1le ASP Ala Tyr Met Asn Phe Ile Thr 55 275

SRR iRt Bh Sl g e Bt
Leu Ile Tyr Ala Phe Phe Tyr Gn Trp Phe Ay Lys 305

JLe9BUR TR 2R acGENTAILaaddagyLsss LaugcEfeacvigaaigpayy wrggagrecta
P Leu Arg Thr Asp ser Ser 325 330 335 70 Thr Thr

T e e
<220>

Ser

ccaagcatca ggctaggaag

tttttggtgg atagaaagta cagccagcca agctcagtcc
720

tcctcagaga
780

ggaattgcta
840
gatgcttata
900

tattataatt
960

gcaataaaac
1020

ttttctgaag
1047

gttacaagga

tggcagcatt

tgaattttat

cagctatgaa

ttattgtaag

aagtagagac

aagagtagca

tcttgtetet

aactcctcct

ccccittgatt

cggcaaggtc

agattaa

aaaagagaga

tggctaccat

tatgtttatg

tatgctttct

ttaaggactg

gaaaggctgc caaaaccttg.
acctcgttga tgcagtgatt
agattttagt ttggtgtgtt
tttaccaatg gtttgggaagd

attcgtcaac aactaattta

<210
<211>
<212>
<213>

20

348

PRT

Homo sapiens

<220>
<221> HhuTAAR 9

<222> (1)..(348)
<400> 20

Met val Asn Asn Phe Ser Gln Ala Glu Ala val Glu Leu Cys Tyr Lys
1 5 10 15

Asn val Asn Glu Ser Cys Ile Lys Thr Pro Tyr
25

Ser Pro Gly Pro Arg
20 30

val Leu Ala Ala pPhe

Ser Ile Leu Tyr Ala val Leu Gly pPhe Gly Ala
_ 40 45

35

Phe Lys GIn Leu His -

Gly Asn Leu Leu val Met Ile Ala Ile Leu His o

50
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<221> hTAAR 1 5 01 <222> (1)..(18) <223> primer 15
<400> 21 atgatgccct tttgccac 18 20 <210> 22 <211>
29 <212> DNA <213> Honp sapiens 25 <220> <221>
hTAAR 1 _3 01 <222> (1)..(29)-.2%x223> priner 30 <400>
22 ttatgaactc aattccaaaa ataatttac 29 35 <210> 23
<211> 22 <212> DNA <213> Honp sapiens 40 <220>
321ﬁ"%mhﬁ?ﬁ58ﬂ®_?au Mdposta B4 .L.eez;@; A 6223‘35%%?1%6”
00> 23 catctaca tggggtatct tg 2 50 <210> 24
<211> 21 <212> DNA 55 <213> Honp sapiens <220> <221>

MaiGPRS8a B Th6 ¥§1 Met Pro Phe Ser ggr val Arg Ser val Glu ser
95

Cys Trp Tyr Phe Gly Asp Ser Tyr Cys Lys Phe His Thr Cys Phe Asp
100 105 110

Thr Ser Phe Cys Phe Ala Ser Leu Phe His Leu Cys Cys Ile Ser val
115 120 125

Asp Arg Tyr Ile Ala val Thr Asp Pro Leu Thr Tyr Pro Thr Lys Phe
130 135 140

Thr val ser val Ser Gly Ile Cys Ile val Leu Ser Trp Phe Phe Ser
145 150 155 160

val Thr Tyr Ser Phe Ser Ile Phe Tyr Thr Gly Ala Asn Glu Glu Gly
165 170 175

Ile Glu Glu Leu val val Ala Leu Thr Cys val Gly Gly Cys GIn Ala
180 185 190

Pro Leu Asn GIn Asn Trp val Leu Leu Cys Phe Leu Leu Phe Phe TIle
195 200 205

Pro Asn val Ala Met val Phe Ile Tyr Ser Lys Ile Phe Leu val Ala
210 215 220

Lys His GIn Ala Arg Lys Ile Glu Ser Thr Ala Ser GlIn Ala GIn Ser
225 230 235 240

Ser Ser Glu Ser Tyr Lys Glu Arg val Ala Lys Arg Glu Arg Lys Ala
245 250 255

Ala Lys Thr Leu Gly Ile Ala Met Ala Ala Phe Leu val Ser Trp Leu
260 265 270

Pro Tyr Leu val Asp Ala val Ile Asp Ala Tyr Met Asn pPhe Ile Thr
275 280 285 .

Pro Pro Tyr val Tyr Glu Ile Leu val Trp Cys val Tyr Tyr Asn Ser
2580 295 _ 300 _

Ala Met Asn Pro Leu Ile Tyr Ala Phe Phe Tyr GIn Trp Phe Gly Lys
305 310 315 320

Ala Ile Lys Leu Ile val ser Gly Lys val Leu Arg Thr Asp Ser Ser
325 330 335

Thr Thr Asn Leu Phe Ser Glu Glu val Glu Thr Asp
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60 <222> (1)..(21) <223> prinmer <400> 24 tgcttcaatt
tattcatgca g 65 21 <210> 25 <211> 24 70 <212> DNA
-24- <213> Honpo sapi ens <220> 5 <221> hunGPR57_5 01
<222> (1)..(24) <223> primer-2%400> 25 10 atggatctaa
cttatattcc cgaa 24 <210> 26 15 <211> 22 <212> DNA
<213> Hono 34@pi ens 20 <22034x221> humGPR57_3 01
<222> (1)..(22) <223> prinmer 25 <400> 26 ttaatgtgct
agaca as 22 30 <210> 27 <211> 19 <212> DNA

igigg keno sapi ens 35 <220> <221> hTAAR 4 5 01

<222> 08 ..(19). <223> primer 40 <400> 27
<213> Homo sap1ens

<220>
<221> hTAAR 1_5_01
<222> (1)..(18)

© «223> primer

<400> 21
gggatgccct tttgccac

<210> 22

<211> 29

<212> DNA

<213> Homo sapiens

<220>

<221> htAAR 1.3.01
<222> (1)..(29)
<223> primer

<400> 22
Esatgaactc aattccaaaa ataatttac

<210> 23

<211> 22

<212> DNA

<213> Homo sapiens

<220>

" <221> humGPR58_5_06

<222> (1)..(22)
<223> primer

<400> 23
ggtctacatc tggggtatct tg

<210> 24

<211> 21

<212> DNA

<213> Homo sapiens

<220>

<221> humGPR58_3_06
<222> (1)..(21)
<223> primer

<400> 24
E%cttcaatt tattcatgca g

<210> 25
<211> 24
<212> DNA
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atgatgaatt tgcctgacc 19 45 <210> 28 <211> 19 <212>
DNA <213> Hono sapiens 50 <220> <221> hTAAR 4_3 01
<222> (1)..(19) 55 <223> prinmer <400> 28 ctaagcatgg
gcagaaaac 19 60 <210> 29 <2132-20 <212> DNA 65
<213> Honp sapi ens <220> <221> hunPNR_ 5 01 70 <222>
(<P1L3= ( 20m0 -s2pien223> prinmer <400> 29 atgagagctg
tcttcatcca 5 20 <210> 30 <211> 23 10 <212> DNA
<41g> Hono sapiens <220> 15 <221> hunPNR_3_01 <222>
(<bp1> ( R8hcPrS228>1pri mer <400> 30 20 tcattcttgg

t<2RZaat(@aa. @4y 23
<223> primer

<400> 25
gzggatctaa cttatattcc cgaa

<210> 26

<211> 22

<212> DNA

<213> Homo sapiens

<220>

<221> humGPR57_3_01
<222> (1)..(22)
<223> primer

<400> 26
ttaatgtgct tcaggaaaca aa
22

<210> 27

<211> 19

<212> DNA

<213> Homo sapiens

<220>

<221> hTAAR 4.5 01
<222> (1)..(19)
<223> primer

<400> 27
atgatgaatt tgcctgacc
19

<210> 28

<211> 19

<212> DNA

<213> Homo sapiens

' <220>

<221> hTAAR 4_3_01
<222> (1..(1%
<223> primer

<400> 28
ggaagcatgg gcagaaaac

<210> 29

<21l> 20

<212> DNA

<213> Homo sapiens

<220
<221> humPNR_5_01
<222> (1)..(20)
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<210> 31 25 <211> 19 <212> DNA <213> Honp sapi ens
30 <220> <221> hTAAR 6_5 01 <222> (1)..(19) <223>
primer 35 <400> 31 atgagcagca attcatccc 19 40 <210>
32 <211> 28 <212> DNA <213>-BBRD sapiens 45 <220>
<221> hTAAR 6_3 01 <222> (1)..(28) <223> priner 50
<42®> Bpimerat at at gt tcagaaaaca aattcatg 28 55 <210>

> 19 <212> DNA <213> Honp sapiens 60 <220>
%g %% BB Qd  <222> (1)..(19) 65 <223> primer

O> 33 at gaccagca atttttccc 19 70 -26-

<210> 30

<211> 23

<212> DNA

<213> Homo sapiens

<220>

<221>  humPNR_3_01
<222> (1)..(23)
<223> primer

<400> 30
Egattcttgg tacaaatcaa cag

<210> 31

<211> 19

<212> DNA

<213> Homo sapiens

<220>

<221> hTAAR 6.5_01
<222> (1)..{(19)
<223> primer

<400> 31
gggagcagca atrtcatccc

<210> 32

<211> 28

<212> DNA

<213> Home sapiens

<220>

<221> hTAAR 6_3_01
<222> (1)..(28)
<223> primer

<400> 32
ttatatatgt tcagaaaaca aattcatg
28

<210> 33

<211> 19

<212> DNA

<213> Homo sapiens

<220>

<221> hTAAR 8_5_01
222> (1)..(19
<223> primer

<400> 33
%ggaccagca atttttcecc
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<210> 34 <211> 29 <212> DNA 5 <213> Honp sapi ens
<220> <221> hTAAR 8_3 01 10 <222> (1)..(29) <223>
prinmer <400> 34 ttattctaaa aataaactaa tggttgatg 15

29 <210> 35 <211> 22 20 <21236DNA <213> Honp sapi ens

<220> 25 <221> hTAAR 9 5 01 <222> (1)..(22) <223>
rlner <400> 35 30 atggtgaata atttctccca ag 22 <210>
Eg %5 211> 28 <212> DNA <213> Hono sapi ens 40
WS 23515 hTAAR 9 3 01 <2225 (1)..(28) <223>

‘BﬂﬂﬁErH&ﬁ)ﬁéﬁﬂ@uSG ttaatctgtc tctacttctt cagaaaat 28

<220>

<221> hTAAR 8_3_01
<222> (1)..(29)
<223> primer

<400> 34
Egattctaaa aataaactaa tggttgatg

<210> 35

<211> 22

<212> DNA

<213> Homo sapiens

<220>

<221> hTAAR 9_5_01
<222> (1)..(22)
<223> primer

<400> 35
atggtgaata atttctceca ag
22

<210> 36

<211> 28

<212> DNA

<213> Homo sapiens

<220>

<221> hTAAR 9_3_01
<222> (1)..(28)
<223> primer

<400> 36
tiaatctgtc tctacttctt cagaaaat
28




