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-1- TAARL transgenic animal The present invention
provi des genetic constructs conprising DNA encodi ng
TAARI and net hods for produci ng non-human transgenic
animals conprising wwthin their genone transgeni c DNA
encodi ng TAARI . Furthernore, the present invention
provi des non-human transgeni c ani mals conpri sing
within their genones transgenic DNA 5 encodi ng TAARI .
Mor eover, transgenic ani mals overexpressing TAARI, as
wel |l as the nethods of producing themare al so
provi ded. The invention also relates to the use of
t hese ani nmal s BAARI tiowinsgemias sesigialg TAARI function
for further characterization of known TAARL |igands
and for identifying as yet unknown |igands of TAAR1,
anal yzi ng TAARI signal transduction nechani sns,

ill?rpfafﬁalﬂ W?IH@I&HH%WS%HS%@%HM gomprigieg BANpencpding TAAR
anﬂ nvéthi@ds faﬂpfoﬁﬁkfmgﬁéﬁ B@&]@ﬂi tr&ﬂls&@m@ gﬁﬁhzﬁi SompHN RN B Beir

PP e R el oA, §SrRiaore. hirgi rvention provides

@nrhmm tfapsgepiaahyinaly cbiwnfsmg otiildmttefr gEAAREs tadgédie DNA

e'ﬂ%@dlg%TﬁArR)ld gc%rfe&fer t?a?@%énq a n ég%qzerekgl%gsﬂgfml as well as the

t her apeuti c regar
QRcingdbere Arealsd zzromdgd H‘@tlamtlpn au;p sdnide tasthe 15e of

s e s b o
‘é’gm&w&?{ﬂﬁ éP@ gqréagya&w@ﬁwaﬁ Hetynkaewn higands oF TApHRL, for
anadymng a A‘Pelébagmﬂ tehfduction aechdbbsnid) ﬁirrmﬁ kﬁgl’h@;ﬁlﬁr&oloowal
C ur.1.n eca
AR S 1 B ) R 8 ap i 0§ Ao o
TAAIRLF Uﬁhémmrarthe inyonigin et to lthld‘llSaS)f depasBAAR transgenic
BRI P BATE (AN RRRTERE thell g'aea ofbd3Pfel ?Jmt@%g and

at.te n deficit yperact|V|ty neuro
t§Hag ﬂ?é craprutic sHep A Komperndiredudiag newplogioeh y)sychlatnc and
metapolic ARordaygper t ensi on, substance abuse and netabolic

di sorders such as eating disorders, diabetes, obesity

d I R din:. L & Honer,
Sy APND LRI gD SR i
nmsptmansmtmrmh ar@preS@ht &Y thePrammalign neRrolis system in trace amounts.

AL b s i P i
th@ﬁﬁ de $ihas ﬁ%‘? Wg(g@qed by thgvuglgdm}( to piyametgof highly prevalent

ccdﬂit&inls @ﬁbh &Qﬁﬁfﬁﬁil@zﬂ %bﬁiﬁolf}ﬁeﬁla eanR{EszJh@Jn‘a&% I‘ﬁ olaf 8s6rder,

|
35K e B kPR s Bider. PntRioat 0456 Beh gs Retkinson isease,
epiilepsyl, ynighain®, hypettensior; subltfite HBGR A hfctaolt MRArdbe AGRN as eating

dlégﬂ hﬁ&ﬁ% %e&ﬂ(yi Pr?c? gﬁntl pld%ﬁ‘l ev%e?d&,dgnggrgé@ cgnI—dT?,ner 2005;
l[gnqzbek m;d Blagktarng 230530032 Gori Wit PhaBi@coB, 368)7; Premont,
1
RBY f%ﬁg\étdi%gﬁ R (L%Q&il)M Mg 20 gfi'? @chafq% Aiq\gat%l s§ 54 9]4? 3)473
D%YCHB"“AX Pg 0@9@'@1 donin) Ph@@ﬁﬁolﬁ 12hé3d). Hweqm agictailed
undesphding cﬁ'ﬂ[hslbﬁybl\()ldgy df@rabé aGihed i e %oléhﬁfhrtlélfél has B fHE ome
po@shlgfe Wlﬁlog @ 9echity gent)%)r ﬁgr? IOP a ngve‘i %e 4 l?y (r)‘rp (s protein-coupled receptors

- termed Trace Amine Associated Receptors (TAARs; Lindemann, L., Ebeling, M.,

Kratochwil, N.A., Bunzow J.R., Grandy, D.K., Hoener, M.C. (2005) Genomics 85, 372-
385; Bunzow, et al. (2001) Mol. Pharmacol. 60, 1181-1188; Borowsky, B.,-et al., (2001).
Proc. Natl. Acad. Sci. U. S. A. 98, 8966-8971). Some of these receptors display
sensitivity to trace amines, and their unique pharmacology and expression pattern make
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-2- these receptors prine candidates for targets in

drug devel opnent in the context of several diseases,

some of which previously had been |inked to trace

am nes. Progress in wunderstanding the physiol ogica

rel evance of TAARs and their F2gands on the systens

| evel critically depends on a detail ed know edge of

thigsi necapkqrs pesic @anqidattsafm largdiein drbg dereel oymesit agthe anakexte several
BOIRS;, %m@ bERRICH 'i)fe@ﬂﬁfs{ a.'d%en llﬂkédm‘) %ragé)%ﬁé\ﬁ?ég Pro%re§s in

ounds actl ng ont s

R B BN oo SIBTRTARKS A ARG b kb sy gems

el Iﬁﬁhcﬂgd&lpénd%\tﬁraed%@&lﬁﬁadnﬁﬁdédﬁs off ﬁi@ﬁ'ejxﬁl%%%ﬁ Q%tteﬁ[ :Eheu'
ecul ar unc

I
FRR oLy e S S dhTEa frmsgodtOf 1 B Feple R fpsHEies Acting as
qmotstyt arehganédtemgsiivasr hegayet sadnlattirsign TARQpowell as Gfhsgenic
agﬂﬁal%(?&e?@év&%‘xeﬁgﬁlg B ”P%ﬁ%fl %gegPJr %}[é &E&ltﬁ?&% fﬁirA(REﬂactmg the

constructs co ceencodi

aplepwlen faetion afihde aeor-gtoafqambmdetp fuli)h@nd;e&tﬂl@rtbelr pétential

e Rl cc B8 DR QATh B8 devdIyRfkdir om any ani mal . Preferably
t he sequence of %aarl derives froma mamal , m)re
.S a human

pre .the sequ e of taarl

D5 3Py bresbis oo Ny T o peceuielt st R BB 08 e DNA
sBi@nc¢ Endding TVRAR) opdiitively dinkédeto anpymbeer.a neur onal
pronoter. In a preferred enbodinent the pronoter is a

ti SSH&% s cﬁﬁ:ﬁ%é; %ffrro Tk V\%carﬂ)et et %H& Fl‘éﬁl:&hlg a'g‘fmﬁr ffé?&%ly the
S@‘iﬂﬁ’ﬂ@%@ té%rldﬁnaengmm ajmarpmal, mp@&@@blfutbe praeieqe, of taarl is a

ham@n (NM) 1883 7) SEQt Ih 2609 )drrRbie SBfehéd GIM 0332%‘5' SE@. ID NO:
2&: ssue, 1n liver tissue, in kidney tissue,

referably, the pronoter provides speC|f|c expreSS|on
in the central nervous system (CNS). Mst preferably,
the pronoter is the nouse Thyl pronoter (Ingraham

H A, Lawess, GM, Evans, G A (1986) The nouse

Th
11 The BrAbHSRERHEh e RS ga?*ﬂ%@%%? R oo o,
P&%%%ﬂrlla gdissuesspeqifie DEIBONSE. ¥ ispae-Spaciis premetes smyrhs! angipremoter, -

Wi Bnebls afd @RBEE Bk prafiich dFrQsER E & a ﬂ&ﬁe@ﬁemﬁ@ﬁﬁanner e.g., in brain
h controls th reSS| a transgeéne

“?ﬁalezgﬁa@giﬂeﬁf{fl'ﬁgﬂ% R G T BPoer BeTgH isgiegete. fygierably,
timgulombien pmfwckp scificexiprebsionin tie ceRpdl@BBQis std&Sﬁ &DNS}S Most

r. QI aj e in.th
P%?%‘i‘g%sﬁe PRI BB ) npSGR Gherdteip. A et M.
EppnsNetA Eul%@aihn@w@g@@y-llmgm(:pm@mg@e conaplet ecqmmn and
iRt 14138 o in BRNGRHooR Pinkithol 0B LALLM 100 o7,

Liu,. HS, Lee CH _Lee Chang TY; Lac/ Tet

dual 2§ PROmOIes reayajsa e ?%@ﬁﬁ'@}ﬁ PromoteydnsARtioAble promoter may be
adyl Iireﬁmteﬁl wiiel bateilethe eﬂ:ﬁ&gsloriéﬁ #MransBeft-ifla 5%%@&%16 ahdor

B RS SRS S S Seve

-—1

-inducible bacterial promoter are known in the art (Schultze N, Burki Y, Lang Y, Certa U,

Bluethmann H; Nat Biotechnol 1996; 14(4): 499-503; van der Neut R; Targeted gene

~ disruption: applications in neurobiology; J Neurosci Methods 1997; 71(1): 19-27; Liu

HS, Lee CH, Lee CF; Su1J, Chang TY; Lac/Tet dual-inducible system functions in
mammalian cell lines. Biotechniques. 1998; 24(4): 624-8, 630-2).

The term “promoter” as used herein refers to DNA regions which controI the

expression of a coding sequence.
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-3- The term "transgenic DNA" as used herein describes
DNA artificially introduced and incorporated into an
organi sm The term "sequence of taarl gene" as used
herei n, describes the DNA sequence encoding TAARL. 5

The genetic construct may addii+onally conprises a

Kozak Sequence. Preferably, the genetic construct
conpiheseam UraneganinDed darakhaequentibes DNA asifitmiy introduced

enc tccacc. The Kozak Sequence is a
%Eﬁi%ngﬁéﬁggn$%g#“%mlrounds the ATG start signal for
t he transl ation of an nRNA (Kozak, M, An analysis of
5' - Mhedadi figeqhtn@asfuenciegeriel’ @mu@&ﬂhmnﬂ; ebgcaibes the DNA sequence

nessen NAs. Nucleic Acids Res. 15 (1989) 8125- -

T%%n 92%%5; preferred enbodi ment, the genetic

construct conprise additionally an N term na

i nfluenza hemagl utinin viral |eader sequence. In

anot her preferred enbodi nent the genetic construct
conprises additionally an epitope marker such as for

ex arfpF gendtic constiustymap ipddpenallyrompeistses KprakiSagpenge. Preferably,

Gﬁé@ﬁiﬁttﬂét%ﬁﬂﬁ@&t dn%;ﬁ?rﬁ%d’ Ki§Aak GOREbSSich as for example the
I'i nker. I n a even nore

addi ti onal |
Bt e Tt Karah Stdtenc s SaA Yedias tal Suroyng the ATC star
sgnall\fot thenranslhtiomdf anernR A Ah@oagk LN Mnulysaloflsemmdmg

AR, 39 M SR B BIPALEL L  gy ros

8¥43%). Guan, T.S. Kobilka, B.K. Kobilka (1992)
Enhancement of menbrane insertion and 20 function in a

E: ?/ g 21 4 ﬂegbrgélﬁgan{;‘tﬁﬂﬁn@{t Ghe géhefu@ |cb§s‘ffu@’9cdn'i}5rfs@ dagtibRMyh 1

topg }utpﬂﬁf gﬁ%?épveqvwedéﬁ@ﬂher R frgted gebodiment
the%eﬁ&ud&msﬁ:ﬁc& domprlEdsgiddﬁioﬁall;f arﬂbpgu emdrkelBilich as for example Mi-

th
PP St RS TS G e
a@ma@mlla@d‘éstsﬁbﬂlrd@rrﬂaa eDSMnbETIBefefrdé pubbdiswntithd eendtivaonstruct
pl%égaggﬁ{enﬁfn% él@ﬁzatl"%% utmﬁlcvn Hip %ﬂ‘é@% M] FLAG
ob

LJ

M croorgani siren an
eléfqpéé%’ﬁiﬁé/f%é%‘aé}n@(?fo@'aﬁ’?& 6‘1‘31 3801 M armgeok A 1181-1188;

X@anetmg mhﬂsdmutﬁ,tB K lsco:jankiarmifﬁﬂld agbélﬁ&{t ReFRhffarende®on and
ar e under. accessi.on
R ey 16 RO i s6s BB o Dot Mtradvenp s Svablesigna
pegttide. hIeBEadLﬂh@hezmsaIﬁﬁStm@%pn M cr oor gani snen and
Zel | kul turen GrbH (DSMZ) with an effective 30
depbrsfaratdy, thagenett claktritt i2 @0 Bgpicted in Higarepr @& sire 2.
invention further provides a nethod of producing a
. transgeni ¢ non-human ani mal whose genone conprise
Moreapreteatily; BNgenstic ooistyctliaARy ] -he BABRIl diergporated in the plasmid

pThyl-hsTAARI deposited under accession number DSM 17761 (deposited under the
Budapest Treaty at the Deutsche Sammlung von Microorganismen und Zellkulturen
GmbH (DSMZ) with an effective deposiﬁon date of 30.11.2005), or the genetic construct
18 Thy1-mmTAART! incorporated in the plasmid pThyl-mmTaarl deposited under
accession number DSM 17760 (deposited under the Budapest Treaty at the Deutsche

: Sammlung von Microorganismen und Zellkulturen GmbH (DSMZ) with an effective

deposition date of 30.11.2005).



a) introducing a genetic construct as descri bed above
into a non-human zygote or an non-human enbryonic
stemcell, 5 b) generating a transgeni c non-human

animal fromsaid zygote or enmbryonic stemcell, and

t hereby, c¢) producing a transgeni ¢ non- human ani nal

whose genone conprises transgeni c DNA encodi ng TAARL.
Thefpreseheinventivodirteertprofidéstrenéthod of produgngy traesgenic non-human
AEhAAhRE oBLAHCTR tﬁﬁA%'sﬂférmA eh@o&igg?“i*si&%' €o Efiﬂﬂ%
expreSS|n§ transgenic T | conprising”a) i1ntroducin

a genetic construct as described above into a
non-#hundMrodpgHes 2eBricEPSEYL BE AessTibeRReN R into dmeRbimap zygote
b) genenakh Agn-AuinbRBEYBBNT: @ cdlyman ani mal from sai d
zygote or enbryonic stemcell, and thereby, 15 c)

produci ng_a_transdgeni ¢ nony human .ani RAl. expressi n .
[ atdgenractaiey BaRRats DREHAET Rl Bl BEDERR A Rpbryonie
may der isteen éalloamdathgrebpn- human animal .  Preferably, the
zygote or enbryonic stemcell derives froma rodent.

Nor @) Pr effuloYs trdnBfeniZY@OREN AT arBRBI WRI: R Rt &Bpiises
derives froma gsa%.%ﬁo Ereferably, t he zygot e used

in the NBPHSHE FoeRe ApAE-is a C57BL/ 6 zygote.

Zygotes used in the art which may al so be used in the
ArBtrthedembddiimentsofithy metntim proddgyd method of padacingt non-human

10 hlzabl%%@%ngﬁ%l leggé/s?%g%sgg?igs. I?Eéng?yogrﬁ)%gét er[%B ?lelzl s used

5

in the art which may_ al so be used in the nethods of

thi 8 25tjodyelng aganetismensiast pudeserileedrdove inig ¢ agn-hgman zygote
enbr yonpeaSheih@thd SmB§bhik@Enf £ NoUse strains such

as C57BL/ 6, CBA/, BALB/c, DBA/2 and SV129. Preferably,
enbryonic stemcells.derived fromC57BL/6 mce are .
ool ( SETHEIE ARG LS CEWB g0t o girgyonic
Wl f er, stBmReellegndatherebi,r ends Neurosci. 25 (2002):
'336-340). 5 The present invention further provides

the fra ' = il : :

t hehbol S gang A s e A en B AT R ing a8 TAARL
TAARI " as used herein describes TAAR protein
originating fromDNA artificially introduced and

i ncorporated into an organism 5 The term "transgenic

ani 1 zygdte $58FbrY6HI8 sRnARNGhAPES v Trodh hiPhoCRIRAL SiRdl.

- PiRg0d. PR EBibPET BBl drivor NBTGORORE- Mg Deferaby, the

20

23

ol dnbribsic steansdiedtriveafibmal Bousdy be generated by
i njecting above descri bed

- Preferably, the zygote used in the methods described above is a C57BL/6J zygote.
Zygotes used in the art which may also be used in the methods of this invention
comprise, but are not limited to, CBA/ zygotes, BALB/c zygotes, DBA/2 zygotes and
SV129 zygotes.

Embryonic stem cells used in the art which may also be used in the methods of this
invention comprise but are not limited to embryonic stem cells derived from mouse
strains such as C57BL/6, CBA/, BALB/c, DBA/2 and SV129. Preferably, embryonic
stem cells derived from C57BL/6 mice are used (Seong, E et al (2004) Trends Genet. 20,

59-62; Wolfer, D.P. et al., Trends Neurosci. 25 (2002): 336-340).



DNA construct into the pronucl eus of zygotes,
transferring these injected zygotes into 10

pseudo- pregnant foster nothers, breedi ng founder
animals resulting fromthe oocytes to wld type
animals, testing the offsprifig resulting fromthese
breedlngs for the presence of the synthetic DNA
trandd %Hféseeb‘ﬁ‘é‘i“?‘ﬂb'sfth% PREGrTe tansgemirgwndurp snihal produced

- Optanp nbdhe ghovodesgaémathedshonozygous transgeni ¢ ani nal s.
~ Alternatively, the transgenic animal s may be generated

by i b bERCrarEeetind AdEn e ey used heseip daveritcs EAARS pritsioidimeng

ol BNIAH i gg iQMiced £deRBoER Ik iAD dn SRRGRAUENt | Y
sel ecting ryonic stemcell . clones. for the presence

of t h ver f

pres gﬁ%{g&g?{&?%@%{; ?@tﬁ%lg gsn%gclqlﬁer?ﬁ deFihe é’f “ﬁ%‘& OBRBTRFoNi ¢

dtagygerie DNAGR gheis genomsj Hus frangeenisdONA ey bé mdorp@atedrisinrahire
g, Stem cells into blastocysts of wild type
animals, transferring these injected blastocysts into
pseudo- pre%nant foster nothers, breeding 20 chineras

r esuFericiePEe $intansgenit animale oy be geoewiedl by imjeotingzabb yedeseribed

A cargtrichtoahd @pivcREs of Z@gotds] transfefing EHeH’iﬁﬁ&edJi)@@tgé @S

10 p9@rud$ P@gr&ﬁ%&&ﬁﬂ%ﬁs Bllégdug]er e J}iﬁmalpre§u?tgn§r}%{n tggggc&g %

- IS5

20

23

rans

t1ona
e bl (5 BB HEIGRE o8 LI JBFRINBH{or the presence of

- theagpmibrin DINA mosgeneipastngn breedisg nosygogenims, offonally to

eaTRiid R zfdoad \EaRhic alNAsencodi ng TAARL are provi ded.
In a preferred enpodi ment the transgeni c non-human

ani NRkerk-@0RY.| RS nékeME Q[ﬁltﬂ!'ilg ma? BS, Jng%{ed @2 m(érgﬁ)dcﬁltggﬂa gécﬁ%w

et c construct

Forfiycd otes e EIPTE i <BRG S0P HER ol 1 tpeqeEFlectme
rrEbryprtigriiem el olanes. foothp picsrose of ﬂlegmnaem:mcthﬁrgmmm werifying the
‘Pleythed e AR geiGR R @R fed Anbrihidd@s BaItIGED Yt{jeclﬂﬁér HARI

e e 8 S

°RiEd Wéjﬁﬁn%wdawmt fasiumetherabreedigi
I8N resyilting fimm theblisteyitve vdidpysiahinals, @sing tlﬁ:foffsprmg
@tk 2RA0B)se bREdih %Iqeewﬁ&ge&ce%@ﬁéwahg%&ne' Sre m?@ag'
eposite

asn1 Thyl - nanTaar
un ££% g%égqngﬁwﬁﬁ’ er RESA %%5%5 osited under the
Budapest Treaty at the Deutsche Sann1ung von - 6-

M croor gani snen and Zel | kul turen GrbH (DSMZ) with an
effective deposition date of 30.11.2005). In another
emb SuPResHbodiman ohba inventign-trsnsasnic aer-humhan apinplsodosagpnome
domprisg emisgenicTAMRn@diRg FAARIL dﬁﬁmoﬁdlbdﬂlnﬁ@?ﬁff&fefd@ﬂlbodlment

eﬂﬁ'ﬁbn-hﬁlﬂzﬁl dnfn@ 5%? oG a gééé%% c%n%trﬁ?ér 3¢ eﬁ)%c?ﬂﬁ ih B f

I Ssue- speci n n afo
ﬂ% ?83% e %ﬁ@%é%.on of the transgeni c TAARL nay
be tenpor controlled, e.g., by addition of '

spebt Fpes %ﬂ?@ﬁ%ﬁdlm%ﬁheewemsﬁamee@mlnmapnses a

- goneti eonseubt EadiTABRG inchiperated ANt PRbrkid Iﬁ@ﬁyihﬁmﬂl{&nl mal

30

d@ﬂ&ft&?ﬂf?xﬁ&%é&%ﬁnnﬁm%&%ﬁ»% Sfst (Je‘séﬁ%d PR &L Eudap&t PR s

ﬁeu%che ammlung von 1croorgamsmen und Zellkulturen GmbH (DSMZ) with an
effective deposition date of 30.11.2005), or the genetic construct is Thyl-mmTaaR 1
mco:porated in the plasmid pThy1-mmTaarl deposited under accession number DSM
17760 (dep051ted under the Budapest Treaty at the Deutsche Sammlung ven
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transgenic TAARL is overexpressed in tissue-specific
manner. 10 The transgeni ¢ non- human ani mal may be any

non- human ani mal known in the art, which nay be used

for the nethods of the invention. Preferably, the
transgeni ¢ non- human ani mal +6-a mammal, nore

preferably the transgeni c non-human aninmal is a
Meisdeorganifben upt 2¢ldnubtbion, GmhH (DSMiZ)geith an effitonmt defosithva date of
jovegsen is a mouse. The transgeni ¢ non-human ani mal s
descri bed above may be anal yzed genetically, 15

nol ecul arly and _behaviorally. The present invention

al s 'ceIn ﬁé?‘&?fe%na‘m"a%@é@ﬁmfsn%lrhw AL gEPreEsing transgenic
TWARM ureprovidel. Talarefrpd eivbelithehy thtEansFIRNTAAR] is expressed in

obt ai ned. br eedi n i t.h .t sa or .th anot her .
R ISR dist I eitdeiy s RlTee P sl E R it Sestig of the
tmtwig/TAZNRd_ rhaabsigmpoallymongddedoay., be additidn bbspecific inducer or
rEhERBf SltdeaBEdsTR] & ﬁféé}ed%%l}oﬂrrﬁéfcm, i gg;ﬁs%%m% 38 -h@Ran animal

pr epar ati on of se%on ary cell Tines deritve ?ron1
QYEREBECHSCE EI trams g Eﬁmgispratent- iz 8 anorg pieferred egrbodira¢nt, the

tHASEARIPARR iEbidrbgiéRERIn fidte-bicaRafMiner.ani mal s can
be used for the preparation of tissue or organotypic
Mor eover, the transgenic

br ai lLice cultuyres. r .

ani. i LSS o P, be Ay opd R ARjgefown i the ar,
vehighl may be oseddbythe nestivdantf shedinventionuPegeratilehe thnsgbic non-
s 0 LR SR o TR VSR i bt
r Meré peierablyatbe dreasaenionnipalrafthoinyentiphds pmsgisnt

i nvention further provides a cell line or primry cel

cul THe eafkpenicednibuaiintafBnalt HeREBANIoVE Ay HENBAly2E S&leBcally,
aﬁtﬁ%ﬁﬁjdﬁﬁ R¥.th invention or their deScendants.

o Mo &t H¥ Y -esent i nvention provides a tissue

or organotypic brain slice culture, 30 derived from

the transgeni ¢ non- human ani mals as provi ded by the

- i nvéhe prsrens inventen alsoledalentateseendants of the addigenwmontiman

aRhRESRprdNIENS 4R iﬂeﬂﬁbﬂ,%tati{;ép%ﬁblé&ﬁgé‘wtﬁ i %aﬁ{e%r{vith another

expl ants. or cultures_ thereof, derived fromthe
Seo S g e flescendantit tisd harrimas & Sxponpmdor pregey t he

invention or their descendants. Moreover, the present

| NvEhd irmgmiouiéﬁeﬁs' ma¥ bs sl flﬁﬁpﬂep&ﬁnr?&irirﬁaﬁerbﬂ clﬁ%ﬁrésﬁ}@hd for the

- t he.transgeni ¢ _non- hu ani mal s
PG of sty (e ARAET b e CE Lo idhese
anjmalsuor gheidascendaute) Rurthermire, fhe épasgedictnitale carebdvastd for the
. i f -h ,

PO HSES o Apitfyic Bl At ARl MoRB P i Hnggepic
ardmypls sai be yeqddgr thedrensrmiioge dissue explagtsray ergangaplants or cultures

theRSL: Th Bed tiah AN risBnis bamd ithydRlused AR tld ABSHREdd AMissue or

-t.echni ques. Integration of thé genetic construct .

¢ &%BP?F?PV@I %Sﬁ%ﬂg'gféﬂ?erwt@mﬁipﬁ@aﬁmw, can be
detected by various nmethods conprising genom c
Sout hern bl ot and PCR anal ysi s

The present invention further provides a cell line or primary cell culture derived from the

transgenic non-human animals as provided by the invention or their descendants.

- Furthermore, the present invention provides a tissue or organotypic brain slice culture,

derived from the transgenic non-human animals as provided by the invention or their

descendants.
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ani na

using DNA isolated fromtissue biopsies of the

animals. It wll be apparent to the person skilled in

the art that there are a | arge nunber of 15

anal yti cal procedures which may be used to detect the

expression of the transgenic BRA conprising nethods

at the RNA | evel conprising nRNA quantification by

Inenddit®a, tht pamewtrihpintios ppolidaeisasexphatsror vegantdxplants or cultures
r

AT i et (R RO @bl a ol g BROUGH B3k Bbention o

theisdechedat ry, i nmunobl ot anal ysis and bi ndi ng

studies. Quantification of the expression |levels of

Mh&gi&t ﬂfe%ﬁ*ﬁﬁﬁﬁﬁv@rﬁlbn'ﬁ%ﬁﬂéﬁ tifdge eﬁﬁfc%xfﬂ df&ldexl%éctt B&ived from
ecnnol, o
o bR e AR SIS o SrofiRR Y e gt ion on tsirleccsndpts

be acconplished using nany standard assays. For
exanpl e, transcript |evels can be neasured using
RT- PCR and hybridi zati on nmethods i ncluding RNase

pr Ot@éﬂt duitdire DIRES Hﬁ)ﬁas RhObe BrABANS b tw@ﬁﬂztm @éﬁ cdlufls can be

Pr ot levels. c e assaye
s‘g é?ﬁqmﬂ fl%wiﬁmltr@nsg&ﬁ@ fwﬂ@a RpBICPYE ¥rem ablished cell
Jultiies ebmgm&iaﬁm geablid/codktriidts hpddhefbedalbbye Gidistadard cell
t| ssue secti.ons. | munohi stochem cal staining,
ﬁ%?l}tgc'?ﬂl@fegchem cal stainings as well as
|mTuno el ectron mcroscopy can also be used to assess
t he Infegration df thiergehetid constoict compasitg yemmgesic AN ehtodisg TAARI,

h bt HFte@t&? Bf X R SRR IR fsg'%e%eﬂom x rotﬁlﬁerﬁ bRA %PCS analysis

I nvent] on aracteri ze

ylgﬂ%lﬂﬁd&ate% foWISSHe piogsigy 9 fthe aripiatsi ng
i mmunohi stochem stry, electron m croscopy, Mgnetic
Res anaiicie: alp@ﬁ@inf@ thA/Béx\son Banéd mahe ﬁm‘u&s ilRre 0 rmega Rtiyiber of

|
a%PET%aé‘ gr%&g%s a‘%)e usgg 0 gelﬁgcstlt 3 I&egsgwptotf\%}g: transgemc DNA
chumpting me:thasls \aethle lﬁ%A Itphajl s(pmpmrgng; alRNA qgantlﬁe’a‘ahnlby Eyerse

R PERE bomie A TRhER rPleun Oy IR or by NALER ok Tt

hwb%@at&m fevell aymethodsgithe prasein ﬂqyﬁb@qrmﬁwng histochemistry,

 iRhRnIReOLRYsEAbiAiss Silire @%ﬁﬁbzﬁfon FithdexphdsSiohldvels of the

test, horizont al re te test,. .rotarod
uaiehe POUBABOLR belararmigraivahe BEFE inebhTpiy et §rsomason to
thome knowledgdable indhecart.naze test, Y-maze test, |ight-dark
preference test, passive and actlve avoi dance tests,

hel Quﬁnﬁ%é@n‘ﬂ ehf BJ&JP& %éﬁlg %15&1 ngq{laﬁ'lg%tandard assays. For

P1 essSness ress In

" exrnpler trangoring é@re&maelhm%@wed meing &Z“ePé rad hybridigesipy methods

1ﬂe@ﬁ.lé?&5% Rg‘gﬁe; prbie@ﬁm}] Nuﬂ?'ﬁr%ndei;ff l?lggar{&%giéa&?dn IEQA%&?SOS%???%S Protein
leyrlg cat pe Atya %‘%c}i"as e%}&@e%lﬁla@giaﬁ%%rww
lmﬂna??lﬁﬁecﬁehﬁbaﬂémﬂustd@ieﬁhmlm st@mtdh&suff @@do@S Fhiuhettistochemical

e i ci ent cal orj ermn

iR, ket Fodenemteal SRS S e iiug§ i RiSpcoy can
alse be ssedde assend uha tigsuchbstribatporr altthe 9ncbgatdus @s gietl as ofjthe
o%é?&gﬂ&@led”i" &b g8, car bohydrate and |ipid netabolism

et

mnlng Strate

The transgenic animals of the invention may be further characterized by methods
known in the art, comprising immunohistochemistry, electron microscopy, Magnetic
Resonance Imaging (MRI), Positron Emission Tomography (PET) and by behavioral and
physiological studies addressing neurological, sensory, and cognitive functions as well as
physiological (e.g. metabolic) parameters. Examples of behavioral tests and
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Ao ang S FRbe bl

utilization and energy expenditure during food
restriction, determ ning the oxygen consunption, CO2-
and heat production e.g. by indirect calorinetry,
nmeasuring the heart rate and bl ood pressure under
resting, basal and stress condtions (e.g. by
telenmetry), 15 determ ning the body conposition (e.g.
phygalagicabexsatieations atee fponthrpunbehamior drdatiat relatalto cognitive

R Ao e A b Gk e R LR hEe o
fgrced sirafspt ¢etrroddestt lgpamotgr @qtléfgm &esh mrw@gn@hlp@pg tast, é\ﬁmls

\Sétblcxﬁaz‘éltbdt Uy 8Bazedest I1§gwaar2<brazsﬂt@ha&&stopasam ahdadktive avoidance
a

R EhcBlmR aL B st G AR sk e

ypernthehdib, measirmg fové addsomption aridsdatepmanicoitteda sveight over time,
rH%S&Jl?g E(%‘ny térﬁgé}‘a{ufréf %ﬂlﬂeu@%@ &ﬁ%&h@%ﬂkﬁﬁe} J%St{r%"a%ﬂtﬂagal conditions
aid greng hest anamld SKpOsyIes dﬁtéemgmgﬁh@ﬂaleanormug@lr@@ﬁ, determining the

“f8bd @é@frﬁl%oﬂ%f)éfﬁ'cfenh 'b?%ﬁ)h%'ctabbri%eﬁ?? QRiermining the energy

stress-rel a di sor ers gg as pos traunatlc SUr
F3

aaalgqbla@g} an 98%53’ gondent of detspBinig the respiratory coe?fs cient e.g.

fsr:zhiammlmm Gurbatedfed ﬂgﬂ 1gAd ndtabeRse Sdetdtmining the substrate
S Dlseas rod erati.ve , di sord s suc

uti 1z§ionsolﬁrerg?r,g§ CEPL jdrgrg ung (g%in Stl'lﬁlil%l}, gfztﬁgmmng he oxygen

chypanitionsCOp, anduisst rodestioh s geby addectsniuninldty, ticgwridg tlg heart
r%%ﬂ Aok ?}ésg\ﬂe %é}rrgs@ﬁlﬁ bcasai%gﬂtsg‘éss cgh&g&tlé @ & bg tek];metry)

conp |Lcations eslt em a, diso

deteamnmyneba Sodh eomBpesHing (ﬁgsre&ﬂu e waer eankest.datanoumand fat-free
ok unction of body tenperature honeostasis, disorders

of sleep and circadian rhythm 30 and cardiovascular

di sorders. Moreover, the present invention provides

the use of a non-hunman transgenic animal, a cell |ine

or primary cell culture, a tissue or organotyplc brai n

Asfuirber ehi¢dtive of Iheajrcseasmeent@npd: tetusoof anorshypan expkent animal,

aQEll GHb Bf‘ﬁﬁmﬁ A MWiturd, 4 {1§S§U Br 8fga (ﬁk}glc Bidif e ﬁﬁgfgg,%lssue

fromthe %gnlc non- human an s as provi
ckplant; 4 za ﬁf&aaﬁxa t erscuifuEstbergeln i 458 oF cplh aéfracséerw@ﬂ from the

uahsgéuic n@nnﬁmaataaﬁﬁm hﬁpﬂobfd}éd b tHeGARANIBE ST (19 déaébﬁlﬁnts as a model

di
TR e P EORPTLIE RGF{e Somprising
depressiche anxistly rdwsdelraa Ibitodt disdrdeny atiensorsdeftvitdgyperactivity disorder,
SRR Tl o IR 38 pA PRl BOXA00: O SLRAIIR Hers such s

rsease
Sd@zomarelmaa s@nbb)gmab@a@ées sigh Iarebgiimsm gujeass, neurodegenerative

dﬂMﬂ%fsts%H%h@ﬂlzhéﬁ%%%%Q&s@%ﬁ@ps?%@Eh%l 3 léx‘&l:ngioﬁoﬁﬂﬁfaﬁce abuse

s.eating disorders, diabé
a%%ws\a?el a?fgerséB%@St%atmagJ@Pﬁdﬁﬁd@ﬁbae gl gieqmpligptions,

. .obdﬁﬁy,gdé'sﬁplﬂémiwtﬂsﬁﬂieﬁtﬁenél‘g? lcrmduaipu@ﬁ an@l hﬁﬁﬁﬂiﬁfoﬁ @il6kders and

oG8R BBap eobReu SRR AU G BOIECS R Sy L 0E Ao S,

anll swdideassulandikomdetser obj ectlve of the present
invention is the use of a non-human transgenic ani mal,

Mbr&Rkt, thd éﬁE m%hﬁ(ﬁ{ 1%09@]3% thE Wbd 8 ProrPhulrhdits g%mc animal, a

éL@anotyplc brai n I'ce cultures, a tissue ex ant_ or
g ARTAEY FelheulBire, @ frspun @ qrgrmobprc brain slise galtyges, adispue

exXpldnt € n Oah ERMlahl R PUE thereof, a tissue or cell extract derived from the
transgenic non-human animals as providéd by the invention or its descendants as a model

- for studying the susceptibility to compounds inducing disorders comprising depression,

anxiety disorders, bipolar disorder, attention deficit hyperactivity disorder, stress-related
disorders such as posttraumatic stress disorder, psychotic disorders such as
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10 transgeni ¢ non-human ani mals as provided by the
invention or its descendants as a tool for assessing
TAARL function. Furthernore, the present invention

provi des the use of a non-human transgenic aninmal, a

cell line or primary cell culi®re, a tissue or
organotypic brain slice cultures, a tissue explant or
selmzoplyeria,meplcdogical diseadet wich dstiarldafon’ aDiskaspepilepsyC eligraine,

hgﬁéﬁ&lgfondﬁfbsi}égge %}r g%ﬁcifrﬁt]agoﬁcr fx%@ﬂ%'sﬁcr[‘é’{éa? Hgﬁgorders diabetes,

digbstie ﬁ@ranh@t@gs BbeDEl dyslmrdem;@rﬂlsorm}qrﬁgf enekgyosamsnpfzarcand
a@sflnﬂ_ﬁﬁr% Hrs%?&ﬁ AL r‘hal‘ﬁt}@ﬁ@ﬁ BFB&%%h@Qratd\x@ ﬁ@rﬂ¥8§tamst 8Rorders of
rese venh@an es th f a non- human
FRAY @‘ﬁ ag °¥ EOIVa*’tCIu ‘%ﬁ mary cel
culture, a tissue or organotypic braln slice cul tures,

a tissue explant or an organ explant or culture
thereof, a tissue or cell extract derived fromthe 20

A fﬂﬂ%ﬂ@@b&iv@%ﬁﬂy“@g%c fn LORLGH 19%1160659 \GT ? ?19?~21¥mtaﬁ Fransgenic animal,

I nvention or 1ts ants ‘as for ]
agell dipgionpiganteellsylivges p Hpug oaprgg@ﬁwam@néh@cr HHtugas a tissue
e)T r afh ofrgt{nt XPlanPbi &ﬁﬁ&é’lﬁe&ﬁf tanﬁ;srﬁhr @rsc%ﬂtextrﬁﬁf %@ﬁif&f‘frdnﬁ the

use of non- h%nan rgpg c ani ma I ne
tfarsgﬁmcm&rlw%m animpls g3 proviged by lnarnt&ngaﬁ@?lweed%r%w tool
forl dssmsiag MAKRE funatibi.sSsue explant or an organ expl ant

or culture thereof, a tissue or cell extract derived

FLARBRLAE (B3RS o QLR 0 PR ol i
ccrlﬁtm%r@rerrrmrranceﬂ caitdre ckiissge of orgaRgtspie brajh skygerpaiitures, a tissue
cfthitr ah oPRIRIPRAE & duliikaerkot, a TRARSr il exicAlY 88 From the

further Brovrdes netrc constructs, nethods

UARSERUG AR dugin agigals flSegrpVIdggl, yélﬁ‘smg%loaé)é dts descendants as a tool

faubstidying ahkmvashgbeﬁ@ of Dad Rlesditheibelizpickertatiosi al | y
with reference to the 30 foregoing exanpl es. Fbving

NE)?G%V%? qgé ?tltegéﬁt %f‘v%iéﬁ&? fr%v%le%)ﬁle ¥ oF 5 In l’l—h*lltnlg]? H‘%ﬁ‘%pmc afumal a

erence
cadklaneoraimagpiicelh caliuse, amt,ﬂsweltbrg@mjfmc boin gicepoleres,of tissue
expladd Bt Eﬁlbféaﬁ QP ladt (ﬁ*‘%@lt@fth&%f h s QRARell QxR bd I‘Weﬁ'ﬁlﬂn the

unless ot herw se, speci i d connection wt

trenseFTy A Bmgh apignalses provideg en thegnventign og ity d%ﬂrw}@nsr as a tool

fos dbierrainiig the pp&sidityadficompelindshetige seliannnst r uct
huTAAR- TG incorporated in the plasnid pThyI hs TAARL

ASherRBRALe o0 oRQOiBYeniE N s P R o T RBRAC animal
a ¢all linecoriprimnary c8ll sultdFbe tsse tborgamity it brady slone coftuteha tissue

ex-ﬂ"%lt oB&06rgbh e)gﬁh&tbr%ﬁ%ué tﬂ@@ofBéﬂ%su%IB? !c%li éﬁiﬂiﬁﬁgfnved from the

'ocated o was fepl aced

transgeilin gorrhuwan peimabyasupdtledy @@dﬂ\@twn Thits gessendants for
stedeMS the Bx@iteliulaFX OficRing X A A 6 ofldliger EEMIa@RHoRERs l1nked to

TAAﬂrcated i n bl ack.

‘The invention further provides genetic constructs, methods, transgenic animals, test
- systems and uses substantially as described herein before especially with reference to the

foregoing examples.

Having now generally described this invention, the same will become better
understood by reference to thespecific examples, which are included herein for purpose
of illustration only and are not intended to be limiting unless otherwise specified, in

connection with the following figures.
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B: The Xhol site in the Thyl gene was used to insert
an Xhol fragnent containing the human TAARI cDNA
(hsTAARI, white). The human TAARI cDNA was fused with
a 10 Ntermnal tag (FLAG hatched). C The
N-termnal tag is shown as nuclgeoti de sequence and as
its translation into single letter amno acid code.

The Koazek sequence (snall letters) is followed by a
signal sequence of the influenza hemaglutinin virus

( Ca[:ij- B&}Je 1I sﬁé&rg %:gheaialf*g r &)%Aﬁgéngaﬁgé 8@1 t%%getl? c%g%m}cﬂutlTAAR—TG

| etters, u
ineurpereted in thel ilasmid pEhyl-heFAARI (smwa) Jbheendtal cegion of the

TI8A fg%ﬁ@ %@béeaﬂo eBntHl %hé@ﬁ Rofh6f & B0Shh *T‘AARI ¢DNA in th brain.

e e e B ot A e gmen
loendd & eﬁoh@ 2 ﬂe:gasggna@ﬁ by dNhER]oAaE ?te??\léby et Exon 3.
o] e
e iRhenr Nons (8ol o P B0y D T i ot 0B g 0 B Blackc
R;x“ﬁms}?ﬂmlartcl injtheddyt gpieawasdudosl t@in¥¢roan Ehohfragmait tentaining the -
i 3
%ﬂgﬁqg&AﬂEg ggw @s@qm wh%Q) € hRRSS %pa;aé a eé(@%%sé]d with a

2 gene are in
Nytegpainal tag: (FpA&s, kpshedi t e | n the Thyl gene was used to
(l‘ NMEeS N-ﬁ@_}@lﬁﬁ][@i g ik RGN grlﬁﬂlih chlab Bé(ﬁlgnéd'?ld a8 U8BAnsiafH into single
sTaar e hu ar use
IR Ao ode: T KBk stionte CrantlRR) S oy s
quueacmﬁthé intfhgniashesdagiviings vinuso(cggtal twesﬁqhﬁﬁbﬁ(}éﬁpﬁops tag

g Rat S BLARA TR B0 By AR B LR e
by a_signal sequence of the influenza henaglutlnln
vi r égure Zpshews ajsehamatisyepresratationat disimop A ARd G construct

nkcoRirhted id t‘ﬂ&év%ﬁmd mﬁﬂtrlnhﬂ%ﬁl Bﬁsh‘b% MHe-cGhitoll e H6R of the

Th R Braeanist B sansiol i f’f@fﬂ@? SLhthgr %ﬁﬁ!&&é ip th hrain.
ABGhe B KtaeorltrpPrdgionafains Th 1 fdR.in BiNhwekS abgByzkeRhéofragment

1&'%1%&% RENCE aﬁ)({ Wéls? e tpia%”(? Eg g%(ﬂoﬁﬂ}o??n%lﬁgt?&l&r&% c%?etmg Exon 3.

esp ectlve gen
T@Rer,qs@)t ewers (Fxen laExonﬁ)IEéqu%pfﬂwlT@brﬂ genezard dndicatedt in black.

BBQ‘hg &hbeglelih %he i giny @a@ 8l d8nshain I1mafu%ﬁ?(:(ﬂ1?zhmﬂé the

et
i TR SBNA GBTaRhCubite)nT hahymen Sel SN was ficd ith a N-
teiohtdaetag)(FﬂAcﬂhamggl e bi opsy 9; %5 nouse bi opsy 10; 3:
t ; cont
CRRRLN Rk ¥ pottin g SRk seloert e peLh s Binglatiop bto single
lettbr R merotod eril e aak sequenbe(smatl dstendds fulllotved by haysignal

selsgéxic%%rf Qr{)‘ﬁﬂ%&ﬁﬁ %%maglg{lﬂfn v1m§ Z&%&tﬁﬁe&ér%)n}}%%hié eg@/&pegtag

;—n-

nouse
(capialeticss, sodarkiogd) and th@é\gat linksp frepigd] letter AtahC)
Figure 3: shows the genotyping of transgenic lines and B6-Tg(TAAR1)1 and B6-
Tg(Taarl)2 by means of PCR. DNA was analyzed for the presence of the transgene,
indicating the respective genotypes of the animals. Marker XIV (Roche) was used as

molecular weight standard.

~ A: B6-Tg(Taar1)2: Ethidium bromide stained agarose gel of PCR reaction to detect the

35

presence of the Thyl-mmTaar] sequences in tail biopsies of mice.

M: Marker XIV, 1: mouse biopsy 9; 2: mouse biopsy 10; 3: positive control; 4: negative
control.

B: B6-Tg(TAARI)1: Ethidium bromide stained agarose gel of PCR reaction to detect the
presence of the Thyl-hsTaarl sequences in tail biopsies of mice.



Exanpl es Commercially avail abl e reagents referred to
in the exanples were used according to manufacturer's
i nstructions unless otherw se indicated. 5 Exanple 1:
Construction of the pThyl-hsTAARI and pThyl - nmraar |
plasm d constructs PCR anplifitation of the cDNA
sequences A igonucl eotides were desi gned based on the
P ke ¥ Vil siouSéBiRps © B4t 20 gnouse bispnc s ; (3cpoadiankcontrol; 4: negative
ggsion No. NM 053205, SEQ ID NGO 2) or human TAAR
10 codi ng sequence (Genbank Accession No. NM 138327,
SEQ ID NO 1) or on other elenments of the p
Thyl - hsTAARL and pThyl - nmTaar| plasm.ds and they were
obtained from M crosynth AG (Bal gach, Switzerl and).
Al'l nol ecul ar cloning techniques were carried out
essentially according to Sanbrook et. al. (Mol ecul ar
Cloning: A laboratory manual. 1989, Cold Spring
Har bor Laboratory Press, Cold Spring Harbor.) and the
15 instructions of the suppliers of kits and enzynes.
The codi ng sequences of human (hsTAARL) and nouse
(miraarl) were anplified by PCR from genonm c C57BL/ 6
DNA (nmiraarl) or a cloned codi ng sequence
pcDNA3. 1- hunifar 01 (hsTAAR | ). The
5'-oligonucl eotides, hTarl-tg-3c (SEQ 1D NO 21) and
nrarl-tg-lc (SEQ ID 20 NO 27), were designed to
contain a Xhol site, a Kozak sequence, sequences
coding for a signal sequence of the influenza
hemagl utinin virus, the FLAG epitope Tag and a Met-
Ay linker (Fig. 1C, Fig. 2C) . The
3'-oligonucl eotides, hTarl-tg-4nc (SEQ 1D NGO 22)
~and nfarl-tg-2nc (SEQ 1D NO 28) introduce a Xhol
site imredi ately downstream of the stop codon. 25
hsTAARI - PCR anplification 0.5 ng/pl tenplate DNA
(pcDNA3. 1- hunirar 01), 300 pMINTPs (PCR Nucl eotide M x,
Roche Di agnostics, Mannheim Germany),
1, uMbf ol i gonucl eoti de huTarl-tg-3c, 1pM of _
ol i gonucl eoti de huTarl-tg-4nc Ix PCR buffer 3 (part of
the Expand Hi gh Fidelity 30 PCR System Roche
D agnostics, Mannheim Germany), 0,075 U pl Expand
Pol ynerase M x (part of the Expand Hi gh Fidelity PCR -
System  Roche Di agnostics, Mannheim Germany)) in a
total volune of 20 pl were incubated with the foll ow ng
protocol: 94C 2 -13- min., | Ox (94C 10 sec:, 60C 30
sec., 68C2 mn.), 20x (94C 10 sec., 60C 30 sec., 68C
2 mn. +15 sec/cycle) 68C 7 mn, ac 12C on a PCR ..
Ther nocycl er MJResearch
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PTC- 200 (MJResearch Inc., Watertown, USA). 5

mmTaar | - PCR anplification 0.5 ng/pl tenplate DNA
(genom ¢ C57BL/ 6 DNA), 300 pMINTPs (PCR Nucl eoti de

M x, Roche Diagnostics, Mannheim GCermany), | , M of

ol i gonucl eoti de nirarl -tg-1c, - 1Rj-M of ol i gonucl eoti de
nrarl -tg-2nc, Ix PCR buffer 3 (part of the Expand Hi gh
Fi ddidamplesPCR Syst em Roche Di agnostics, Mannhei m
Germany), 0,075 Ul Expand Pol ynerase 10 M x (part of

the @?ﬂﬁ@l@laﬂl}r%t%%ﬁdhbqj@llehééﬁtg r@%ﬂ%ﬁ% ﬁmhe %Q&B?laf were used accordlng

Di agngsti cs Ger many) vol unme of
to gnappiaghye’ Sm%msa?wses RthcHuise Bldl“i?\‘iﬁdng protocol : 94C
2 mn., Ox (94C 10 sec., 60C 30 sec., 68C 2 nmin.),
20x (94C 10 sec., 60C 30 sec., 68C 2 rri n. +15
sec/cycle) 68C 7 mn, co 12C on a PCR Thernocycl er

NUR - Re U A
R P R0 B LA M e

QDHSHWE PCR anplification products were separated u3|ng

agarose gel - el ectrophoresis followed by purification

W Pbﬁmpﬁﬁéﬁf@%ﬁﬁe EORARdqubA&ation Kit (Stratagene,
La Jolla, CA, USA). The purified PCR products wer e

TR el ol P PR
s@arensb@inb&k AbiSAionNoONM 03205, SEE). KDIN0 :z)strmmtahdnssa\m
S SRR e K T Abecklifn REMM TTER SHEL 0 NO: oy gu giber
anﬂe;t;@cpféhesp Agy bdshgARA @néslp'g"hybmn%&awi nbsmrdswnd 1he®w¢re obtained

@%ﬂNﬁ&%k)ﬂﬂh Kid (Efaféb@h' St RasyS F\ﬁrfﬁaleé\ﬂﬂ' é&hlﬁ@k@ﬁﬁlﬁﬂé‘s were
310, 25 "Cen yzer wth t eollgqﬂrlucl ot.i d

etilc
Ca@‘ﬁld @p&gﬁsanﬁlailg BFEr mg\yéﬁqrgbrod( ehh Mo s d& jagpratory
ni@anl 193% (B@S@ﬂ%&imbﬁﬁﬂﬂlﬁf@b@@reéﬁ?Cﬂldﬁ@ IHArDED.) and the

M- hsT T3 forward 29 SE.O 1D NO. B OW- hs TAARL
‘LHSV“F%"%A?& P%E“ \3%% "?{l%e _hsTAARL hu- Tar 303c

17 SEQ IDNO 7 -14- CW-hsTAAR hu-Tar 408nc 18
SEQThe podia s@juesivy.of saunaRribsh4ARdn 269 ovisd GugiEaur]) Ben@mplified

by Pd?@ﬁ@{n%’grgﬁﬁggc%%g r‘Dé\ng gmth‘ agtq §15chth1 BQIné-géquence
Pﬁ%3m?§3 a0+ thyldvaRk be 30 SEQ ID I\IO 12

The 5°-oligonucleotides, hTarl-tg-3¢ (SEQ. ID NO: 21) and mTarl-tg-1c (SEQ. ID
NO: 27), were designed to contain a Xhol site, a Kozak sequence, sequences coding for a
signal sequence of the influenza hemaglutinin virus, the FLAG epitope Tag and a Met-
Gly linker (Fig. 1C, Fig. 2C). The 3’-oligonucleotides, hTarl-tg-4nc (SEQ. ID NO: 22)
and mTarl-tg-2nc (SEQ. ID NO: 28) introduce a Xhol site immediately downstream of
the stop codon. |

. hsTAARI-PCR amplification

0.5 ng/ul template DNA (pcDNA3. I-humTar01), 300 uM dNTPs (PCR Nucleotide
Mix, Roche Diagnostics, Mannheim, Germany), 1 uM of oligonucleotide huTarl-tg-3c,
1uM of oligonucleotide huTar1-tg-4nc Ix PCR buffer 3 (part of the Expand High Fidelity
PCR System; Roche Diagnostics, Mannheim, Germany), 0,075 U/jul Expand Polymerase

- Mix (part of the Expand High Fidelity PCR System, Roche Diagnostics, Mannheim,

Germany)) in a total volume of 20 ul were incubated with the following protocol: 94°C 2
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CW-mmiraar| nrar-293c 23 SE Q ID NO 13 pCW-maar |
mlrar-345nc 24 SEQ 1D NO 14 pCW-miaarl nilar-663c

25 SEQ ID NO 15 OCW-nmiraarl mrar-755nc 26 SEQ ID

NO 16 Table 1. Sequencing reactions of pCW-miraar |

and pCW-hsTAARL The sequencds-of SEQ |ID. NGs: 5-10
were edited manually and the vector sequence of pCWwW
mhs 10 (P4€] 0 Sdee BOUAR0Y ber., aSSEThag, 2o GINC1/0Xed N60°C 30 sec.,

AA| ctor
{%U%% gfﬁﬁe%ﬂ‘ggle u‘ggn gle 21%1 %Esq Bﬁ&ﬁqeit_ul_oci%[s \ng }lesearch
Bm"e?é@(flﬁd?@aﬂdrgh@nd Watertoreu ). sequence of pCW was
omtted. They can be assenbled to confirmthe correct
sequence of the pCWwW-mmiraarl vector (SEQ ID NO 4).
10 doning into the pThy vector The vector

pCM/ nmla STAARL were used to generate
t he veé’f’%i%a’”zw ’H?ﬁ?gcé’f’P”andehyl hsTAARL,

respectively. To this end a pCW- miaar|l and
p CWL hadAleyplate BN (gostred CA7BR/6DNH), 304 (MheéNTBs(RAR Ngcleotide

Bhix RE e lﬁgggﬁg%?r AP U&Qm&rpg JT%K gxgg}lnfégeoﬁﬁg W Eve-1c,

wer'e puri om ag ar ose

lidlbaelisemialeotide gekisi lg-vive ke R bilesrs (pmiygd thertigand Righ Pidelity
PR Systde; 1S chb i sﬁas%nnﬁf!zﬂ,gd?ﬁsnar@ A 075%93%1?&'(1 Polymerase

2@ %a"é%@'? ﬂ%ﬁ@nd ﬁ{K %V)‘Eé@f%gﬁ&@gﬁérqﬂa ﬁez’éecﬂmgeoﬂwm%@frnhﬂm

&rmaby)) &t dn reauiinvolirhe, of 28Q6 e eninclbatadwlith Benpliowindprotocol: 94°C 2

ng %095)( (9]4 F 5%93811)%' 1207'5((2%6)68 ég%n Zg@{)%f‘;& g{?)sel}ﬁ%ﬂbé%’@ sec.,

I'ctiron enzy

ﬁ8ef§ LZI ”@Iﬂn*g[ Sweetore) 4310y minmipdar( on MUP@R@WWTMRMJ\A'@S@VCFI

M@@M WﬁRé&%ka@zInée%?é?MUﬁﬂA}h Thyl -2c¢ (SEQ D NO
31) and restriction digests. 15- Deposition data: The

plasm d conprising the genetic construct pThyl-milaar 1
was deposited under the Budapest Treaty at the

Deut sche Sanmm ung von M croorgani snen and

ZeCldning inte the@lating B&ivEey pCM¥cher oder Wg 1 b, D 38124
Braunschwei g, Ger rrany wth an effective deposition

dat
1 ?7 2'89 EQFﬁﬁmév ;b CR mgﬁfi(t,alﬁoon %r Eﬁaﬁér? Q%ﬂgﬂg%g{ls %%arose gel-
cfo Woly puRion itk helSiaeiep BGRaPeskcation Ay
sﬁ«auu Eimoﬂﬁ N"eA SRR, Mg pueified POROSHLIRY SERMANEbeloned into

o RS A0 P PR 7 Vs P B e i,

GdﬂklmdeASUSM a2a08iny veithe kith msaacitnsi Dire rultisg vEXdd are pCMV-

nthf P andCMV-hsTAARI.

Orientation and sequence were confirmed by sequencing using the BigDye
Terminator v1.1 Cycle Sequencing Kit (Applied Biosystems) and an ABIPrism 310
Genetic Analyzer with the oligonucleotides depicted in table 1:

Vector Oligonucleotides used for Resulting sequence:
sequencing
Term SEQ. ID NO:
pCMV-hsTAAR] | T3 forward 29 SEQ.ID NO: 5
pCMV-hsTAAR1 | T7 reverse 30 SEQ.ID NO: 6
pCMV-hsTAART | hu-Tar 303¢ ' 17 | SEQ.IDNO: 7
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Exanpl e 2: Generating transgeni c nouse |ines

B6- T9(TAARI )1 and B6- Tg(Taarl)2 Al'l handling of
animals was carried out in conpliance with Sw ss
Federal and Cantonal |aws on animal research, and
perm ssion for the generation jand handling of the 1-5
mut ant nouse |ine was specifically granted fromthe

ST N T e W e YU L A T

VT oucvTrgcTiTiTiTryurty " 1NU. N iRwy T U9

EIMW-he¥AsRE | |dndTpBE¥Ic- hsTAARL vvé?e di gedi@dDviN©h9

Rl AR AR PVl [s09Rd Dy gel i 7T datipnindlqf i

r, ORD " TT1Tagrert—oortartirinty l. < IIIy P UTfut Ul altu

pEdV-mskpaelnc 4<U3 fomeard f r agrent s 2-59 pThylj-SHFdBNNOahd
ﬂﬁr@lﬂ-mﬁ?[%ﬁm Vef evale | N ectled i ng@ t he |RRRYphey s Pf

fertitrzed Bt/ 6~ uocytes Wit were—sg osetiuent Iy
HGMNQMWH i qielarnd®36yi duct]s of  AkeudoprBYhdBNOoEY er

paNivef s Taasent Irgtérymﬁcdescrl bed pp (Gﬁwdqm@! ng.

d Edi rne Prlactical Appriogach Seril es
4@(&)}@ el%ﬁf verdntar &é Newy Vnr%s and d rIDeI‘l‘(-é)1 15

ULIBQHQBJ:I R| mGastssné i ni F., aml Lacy,SHE. ID NO: 16

ot d “&'ﬂ? ?n%‘*ﬂ&tf‘g@gqg‘:@g’gg %ﬁ{aaﬁgcpapgﬁy hsTXART

O‘fsprl ng delivered by the foster not hers were
consitderqeness dfGdD. Nasi fri Osvae dditadahymelly find thelvector

s@@%ﬁé‘ SF%@[gN g Srﬁﬁ&ﬁ%é&ecah @ %%g{bgﬁi ﬂf’r 8hﬁﬁn ?rfér&%%ct sequence

mta

O lspR MY BT AT veeion (R TG, 8- NagNAPur e LC syst em
for nucleic acid purification (Roche Applied Science,
R]Qt tqrrtlﬁtséquen&@i ({qu andNosccpné iu?&% &diteld h&ﬁgﬂﬂi}t EliCthe 98&or
0 e cturer anal yze senc
SRRV P STB s LBy R A< B o R o g et sequence
of thep(I ¥ Vemmpiraagl vegtar (SEQell) Ngedgne t he genetic
construct "Thyl- hsTAARL" are designated as
B6- Tg( TAARI )1 and transgenic aninmals conprising in
their genone the genetic construct "Thy! -nmmraar 1"
are designated as B6-Tg(Taarl)2. -16-
Genot ypi ngof B6- Tg(TAARI )1 0.5 ng/,ul tail biopsy DNA,
200 pMINTPs (PCR Nucl eotide M x, Roche D agnostics,
Ve@hlengrintéehiaphlyy vectorpVdf ol | gonucl eoti de Thyl -
( SEQ ID NO 31), 5 1 pModf oligonucleotide

moc L B A RcHn R TGL E GRC elly ghlc oc
veRtpesd] hyhema%“@aré Rod péhy IBhelyhoBE i l@specwﬂnhléo this end 2 pC
n@ﬁrmma pCM\ﬁhE’PAﬁRIWré‘ eafed %@m%aw%ﬁ 30x§m§%ﬂ 1 kb

| ow. ng, prQotoco C2 mnpn,
f@g@ent Soisinioe theclaar %ﬁwe%@)cewererpuqﬁeﬁ Frgn 2B et They
uBQ%uBba{m@y figaed Mio RRSeaHE HTIEWC%-FZ@QA( : iRRose ®Richrdd8.G.,
nggms tGeA Mgaz%asﬁ)f& M. %norr}/ Fil %T%{)Taar | )ﬁ Malherbe, P

Brockhaus, M., Loetscher, H., Czech, C., Huber, G., Bluethmann, H., Jacobsen, H, and
Kemp, J.A. (2003) J. Neurosci. 23(26), 8989-9003)) that has been opened with the

. restriction enzyme Xhol.

The resulting vectors pThyl-mmTaarl and pThy1-hsTAAR1 were confirmed using
sequencing with Thyl-2c (SEQ. ID NO: 31) and restriction digests.
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0.5 ng/pl tail biopsy DNA, 200 pMINTPs (PCR Nucl eoti de

M x, Roche Diagnostics, Mannheim Germany), |

pMof ol i gonucl eoti de niarl-293-c, | 1-'Mof 15

ol i gonucl eotide Thyl-5-nc (SEQ ID NO 32), Ix PCR

reacti on buffer (Roche Di agnostics, Mannhei m

CGermany), 0, 05 U pl Taq DNA Pol ynerase (Roche

Di agDegsisitivm,dataViihe pRstid éaeniprising the genctic tohistlucMeTHiTamAiTaar1

58 BpolEG I PER B B R b NI SpmRIBOTR ) 926
lwmgamsmqu@ Selllaultper GinbHIBSMI e MestiResten Mg | b D-38124
Btma @K e{MRaRAR/ W‘thlaﬁ%ﬁ"ec%&@ gﬂ%dgtg oS 1. Faﬁuﬁ(féﬁthe

roduct s re anal by sta gar ose ge
CeHt eS8 §760¢escri bed in Sanbrook et al .

.(1989) See figure 3 for an exanple of genotyping.

Thr €Bhef ranmeid compesiag taamrhedid ﬁﬂlswhdtgbmﬁl-hﬁsﬁgml AfhsQkposited
an ct and desi ted as
‘EE‘%%&?%E@ ol O el Helisctf Rafily e Po Rk S G aBBomen wag
SDRMZR, Mdm]ﬂtrddleewegd ItU; [rB8124ddmunsohwaip, Germany,

mﬁmwf f
Gagd T%dgi?e Egﬁe; gtm%%%aﬁetT%ﬂ(@J 53{@;@@@&3@@5&@3@ number DSM 17761.
B6- Tg( Taar | )2 27. Sem quantitative analysis of human

-~ TAARL and nouse TAARl expression, 30 respectively, in

brain regions of the transgenic nouse |ines

B6- xR )GenaratinBGranspghitansusy ZineslB6- TR TAARI Noaaf B4-he

Tﬁi?%b;fi ed founders B6-Tg (TAAR)1.6, B6-Tg(TAAR)1.7
2Tg(TAARl)l 29 were tested for expression of

MRNA coded by the constructs Thyl- hsTAARI. O fspring

of tAlbhandling pf ssmals syas sariEdRE! Wgomantianyeowiths Swiss Federal and

Gatoka( haa bh)aﬁm%a? res8fyeh %ﬁﬂﬁﬁﬁ@ﬁ% ¥ tgggéﬁﬁfaﬁoh &Rl REhdIRE of the

Iﬂ{ﬁ%{ T oﬁ&? s SPFBIffcé@{}’ g;ag{e 5 Co o ur@i Yﬁ@rmaramt of Basel

Chtymzitht thet BerTangliehgaichadghng Hﬁdl&)‘ﬁhyl hsTAARI a real
time PCR assay was used. To this end total RNA of

ooy 38 BSh R PSSR oo FRAIRH LR Bl e B AR ot s
Pyul, fellogvedhyzep periificasipe of thed, 6lzbrfragmns gontdisingdhe Thyl promotor

a Tﬁirms&fﬂena_égTH&mgmkﬂts %@b@hﬁpﬁﬁﬁ'ﬁéﬂt r?‘&m'gl JhsPAAR Cwere

' al.e romti ssue sa
“H%‘g%cﬁ'ﬂ OaﬁhP;Vf%\A@@rlgPﬁgﬁtlgeéﬁé BE{mqeytes Nerichayere pbsequently

tr@ﬁ!fﬂgd:cbmﬁi thp onEube df psfeu%#i«egmt fifsite ﬁlolﬂ%ér@é‘ds&ltitally as described in
0 rof orm.extr n,
RNl 1000, SERATGiR THR binclige MobreeBispiies, Oirind s
Ul“(ﬁ’&“WERIkS New Yagk) a@rféo@acBl Bieddidgtoa,kl., Cottahtirif B asd Lacy, E.
?ul’éﬁ%ﬁh@%cﬁﬁ? Fliﬁgf%g 692 %gghﬂ ]%dlt%% S&;&Jgﬁrﬁ}g}ﬁaﬁor Press, Cold

nvi

Smﬁl& Harbpr) ﬁé@lw@rlﬂge@d%aéhe fostep mOIﬂBIQWEEICQBﬂéCFCd as founder

aﬁiﬁiﬂ%%ﬁlaﬁﬁ&z&dsﬁyﬁfét rés@ﬁéé’ RO RpectiVe trandgRh iR e gdohe)
at a setting of

To this end, genomic DNA was isolated from tail biopsies of adult animals with a
MagNAPure L.C system for nucleic acid purification (Roche Applied Science, Rotkreuz,
Switzerland) according to the instructions of the manufacturer and analyzed for the
presence of the TAARI transgénes by means of PCR.

Transgenic animals comprising in their genome the genetic construct “Thy1 -
hsTAAR]” are designated as B6-Tg(TAARI)1 and transgenic animals comprising in
their genome the genetic construct “Thyl-mmTaar1” are designated as B6-Tg(Taarl)2.
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- expe

20 s. The honogenates were extracted with 1/5 vol une
of Chl orof orm and subsequently precipitated using 2
vol unes of isopropanol. The precipitated total RNA was
washed w th 80% Et hanol and di ssol ved i n DEPC- HZO.
100g Total RNA was further puwiddied 20 using the
RNeasy M ni Protocol for RNA O eanup of the RNeasy

"Mni Kit (Qagen, Hilden, Germany) including a

on-col unm DNase Digestion with the RNase-Free DNase

Set (Q i gq&L ig§g . For cDNA synthesis the

Omi scr ?%ig%ggvéér e T?gﬁ; rl%)fi on Kit (Q agen, Hilden,
Germpny) , was. used according to the instructions of the

manUl g G bigrsy dig, 208 GVAPs (BER Aupleqsie Vi, Roahe

Ridghostiv, o\l{%rgglew “E?ekﬁzahﬁpg%@rtg @ﬁ&zb&metz!‘i@%?sg@. ID. NO: 31),

A e eqt | X,
g R0 e WP 1 B n
Beht QiagyonticsHMadeheimGSermaary),, 0, DU RNALEVA Ralybick@e (Roche
D55\ s

AR, Corma ORISR GELIRI0 4 pler OPLBSE B he

Jolsinz povased: 94°Cabmi., Y008 KA 20 besn GG Herec.| FRGHHE wd) 72°C7

1, S3°Ch d PCR Ieimisthcle) W RSB MRPTERI (0 A7 RéSLaMRITRS,

é?ston1d i gned Quantitect Gene expression assays
@5’3?’@?’n@§4)0 the Quantitect Gene Expression Assay
Handbook (Q agen, Hilden, GCernmany). The transgene

speci fic Quantitect Custom assay was designed to

detect the synthetic N-termnal tag and consisted of

a fgrwar LBl r 33), reverse Priner
(SEQQ. |[§%ﬁg”b%%)of§g§%g£ﬁ’?£ el ed |)orobe (SEQ 1D NO
35). As control the 35 Yakinma Yellow | abel ed
- Quat RO APSe ROUS 268 it SN TRSEAHR VneteqiidsMix, Ryche
Dugiistitg Man@éiﬁli E:iem&%al pnmy@n@%@aammw-gwc, 1 uM of
r many). agai ing, s18- gen rine
RERBRLRUCATD T b5 4Sha TAREL dob sty seefoniod dhhes o
Diagpoatics, Mewnheily Goon®QR B Ugrl T QN2 Polyrmuaset(Roet Diagnostics,
e s L ’"%ﬁﬁzﬁ%ﬁé\ﬁ%ﬁ
PE{OSHIEH1 ] win Wx(RE°C #ésewartdfiC BAsec., XECeTh soah72°0shypin,
13%Clok QPCHR THEmBERIN MY RebRyr EIPPTOODIMIGIERES RS WL Watertown,
tocol were performed: 95C 15 min., 45x (94C 15
Bl *°s6c 20 sec. . 76C 30 sec). C(T) values were
cal cul ated using the Opticon nonitor Software (M

Research Inc., Wtertown, USA). The results of one
experinment are summarized in Table 2. In this

hié PBRIprd 1 . S s ; ¥ BRr &y rophpresis as
e B TR e e

B6- Tg(Taarl)2.27 as well as two wildtype nmice were

sacThiet Eathdes Ne WRALAEO G 8 iRSrdRSTthORInAPPXA RBNDnstruct

ot enlneh S Pt e i BoaelEa i) Zoad Be Tat a1 20

Cermany) and, as control, one PCR reaction was run for
eachhme (mmdeis terd dendfibpwith an insertion of the murine Taarl construct and

designated as B6-Tg(Taar1)2.15, B6-Tg(Taarl)2.19 and B6-Tg(Taar1)2.27.

Semiquantitative analysis of human TAAR1 and mouse TAARI expression,
respectively, in brain regions of the transgenic mouse lines B6-Tg(TAAR1)1 and B6-
Tg(Taarl)2
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specific Quantitect assay (see Table 2). 15 From

w | dtype mce, control reactions where the reverse

transcri ptase was not added, as well as water

controls, C(T) values are obtained close or below to

the threshold of detection (Tdble 2). On the other

hand, the lines B6-Tg(TAARI)1.7, B6- Tg(TAARI)1. 29,

B6- '@(S]ﬁa’ag lo¥ theliderdidid Bourfig(sTRG&TE ) PAAR lekprBG&d g(eAR1)1.7 and
B4- :%ilgﬁﬂ{f‘)l W&E lidieda fo@éxp%s@on\(ﬁlnﬂﬁﬁA%Qed’\E§ ll,% @oﬁslﬁ%cts Thyl-

ran asm d positive contral Tabl e h{a
Rd.. Of HH%@@E@G dsatified founders @éeBgﬁTﬁ@rlge B%Tgﬂéaﬂﬂ 19
aﬁl&\mg(ﬂﬁﬂbﬁz 2B vie edtedfor BRgEskida DmRNA &Jdad gkt constructs

,lcéjtx\fl atb%:a eV| ation B6-Tg(TAARI)1.6 36.4+/-4.2
"B6-Tg(TAARI ) 1.7 24.6+1-0.8 28.5+/-2.4

B6- Tg( TAARI )1.29 27.2+/-1.6 31.6+/-2.2
B6- Tig(tTsidod SxpresSios 6f theebnsiBicts Tig.lemm(Ta0] Yland Thyl-hsTAARI a
rgcﬁ ‘tl-ﬂgz(ﬁ_@@'é w]ag uat. ﬁ/thl% efd ?anlq{I\té of tirﬁvuse bra ng was 1solated

( Taar 27 24.9+/
t@gsce i iniey ¢ Nz‘saqdm@t ofd with Bﬁa;é-?métﬁR Hélnéwcmb@@%m gff primers

and Bﬁm’g clR@fdr iie shAhatit PDebmInal Bideorhian &Chdth torructs (Fig 1C,
1:b gﬁ reshold nd B6-Tg(TAARI)1.7 w thout reverse

& )s,crl ption bel ow threshold nd pThyl-miraarl (10
copies) 33.6 nd pThyl-mmraarl 04 copies) 29.1 nd -19-
p ThRNArmis grdpaied Grasm fisses )saraﬂcﬂeasehtiqﬂﬂaydzordimﬁ da Chofigfynski and

0 0 o 0 Sl
chlorgfermy extragtign Apsh Bigc %(WMF@%”D lapd S%G-Imé(rvaawipq g to 8 weeks
FRsSHel rsé\ér[f&:eﬁ Odnd!tb@] BrafseREercdtoved andiiblogenized in 10x volumes

: gif‘@? %‘?}E (In(v%jﬂ)e@ Igﬂls{]%’e rplg)f n &gﬁ@gﬁgtgéﬁg{ug%?smg a Fast Prep

Feo2ptissae hgmag@‘ﬂé&r senaaninetranaasiling, HoRIokoNEY ant o sdttyng of 6 for
2b snfﬁeqlotn?og%n&'é? PRtk tracted with 1/5 volume of Chloroform and subsequently
precipitated using 2 volumes of isopropanol. The precipitated total RNA was washed
with 80% Ethanol and dissolved in DEPC-H,0. 100pg Total RNA was further purified
using the RNeasy Mini Protocol for RNA Cleanup of the RNeasy Mini Kit (Qiagen,
Hilden, Germany) including a on-column DNase Digestion with the RNase-Free DNase
Set (Qiagen, Hilden, Germany).

For cDNA synthesis the Omniscript Reverse Transkription Kit (Qiagen, Hilden,
(Germany) was used according to the instructions of the manufacturer. Briefly, 2pg total
RNA were mixed with 1M oligo (dT)15 (Roche Diagnostics, Mannheim, Germany),
0.5mM of each INTP (PCR Nucleotide Mix, Roche Diagnostics, Mannheim, Germany),
1x Buffer RT (Qiagen, Hilden, Germany), 10 U RNAse Inhibitor (Roche Diagnostics,

Mannheim, Germany) 1 pl Omniscript Reverse Transcriptase (Qiagen, Hilden, Germany)
~ inatotal volume of 20 pl. The reaction mix was incubated at 37°C for 1h.

Real time PCR was carried out using Custom designed Quantitect Gene expression
assays according to the Quantitect Gene Expression Assay Handbook (Qiagen, Hilden,
Germany). The transgene specific Quantitect Custom assay was designed to detect the

synthetic N-terminal tag and consisted of a forward primer ( SEQ. ID NO: 33), reverse
Primer (SEQ. ID NO: 34) and FAM labeled probe (SEQ. ID NO: 35). As control the

Yakima Yellow labeled QuantiTect Endogenous Control Assay (Mm Arbp 1 YY
Quantitect Gene Expression Assay, Qiagen, Hilden, Germany) against the housekeeping



2. A genetic construct according to claim1, wherein
the codi ng sequence is a human 5 sequence. 3. A
genetic construct according to any one of the clainms 1
or 2, wherein the pronoter is a tissue-specific
pronoter. 4. A genetic constlBuct according to any one
of the clainms 1 tqo 3 wherein the pronoter is a

R TRUTENS bibP (4cidic Bhaseag! phesgomsotein P&é ias psed-d G s RpagkTect
&mmmfdmng&MmNﬁnyub@mmm&avhawmmamm$mﬂcDNAswmwha@ennmmhe

RELHRL Rdies (l\/ﬁ Rsa@RdcQ Wa@é?ﬂo@n Rﬁfﬁ(ﬁ%%rDNz@ En m%%ég@;ﬁtﬁ&gz Qi

odu ng an IC no a enone
i L T e T e T
|pmt¢cebmrp nyfoamesle AP 18 M n$X(BEE 1aseorsdt %@0 0> ”éﬁq(} 39 ﬁf@)
(T} ke véere Balculatddusing tHetOpticoimaitd OF oA M ReEHAcR Il an

ﬂﬁghﬂgﬂmgsgﬁbryonic stemcell, b) generating a.

transgenlc non- human ani mal from said zygote or

enbr ¥19enr|es%lts g’ttone X gnment grn gu 1?1e rz%«? Yn Ta%Pe Zplrnqgis €X ercl’ment two
Kura hi-ih

trans en
e BR%B%E%M)MTE(@@A&UIK %Ef éA&l)l 29,

10 mﬁémafaarigz £5, BoiTg(lnam)2. 0raah BGER{ Toard )2 2Tab welk pries siiidgpe

15

20

%@M@&b&ﬁcea' %ﬁﬁlA &é%'ﬁﬁ{dh&ki BYdRdrited bERE Wid (1Y P@RQ&@@J&S

constr ccor

B AT AT A N I
Sleapang dng, asjgyntigh n@frlﬁiﬁwgcﬂan EBIYS feghch oeryse Wit Agni mal
fspeoific Sttty @edyese@ TalBODY yoni ¢ 25 stemcel |, and
thereby, c) producing a transgenic non- hunan ani mal

eXpPrgsmivillohé ﬁﬁb‘é %Ht’r& reh MR wheré the r&ers@tr&r{sé}ﬁ%@ﬂb&ot

Ofda halsJ o aﬂ%lt%%on n,tﬁ & Fes)éﬁetobgum@ {1?6 Oﬁ?a:lc o rto ghg gu—eseold

a

s Prin the ARGRER GRS BORATAED 7, Bnet | o
TeTHMARIGL29, B6do(Tdirh)g. 19 andRe TofTairh}. 20 leapres thk tiatsgbnic 5
Sistrede, bk BPS IR0 Grd B I B @Jypimmd%&a&edeo%dé ﬁ"aGlL;@ m 8A

or 9 wherei'n the transgeni¢ animal Is a rodent.

transgeni ¢ non- human ani mal according to claims8 or 9
wherein the transgenic ani nmal isla nnuse.llz. A
Bi@f&gent C Non- human ani mal™ ™ aCCHmEieRpldhicC  [FHolRekbeflhg sdne
"Iwherein the transgenic 10 anidbel S 7BL/{@Arbp) probe:
_ C(T) +/~standard | C(T) +/- standard
, ' deviation deviation
B6-Tg (TAARI)L.6 364442 30.7 +/-06
[ B6-Tg(TAARI.7 24.6+-0.8 285 +-24
B6-Tg(TAARI)L.29 272 +-1.6 31.6+-2.2
B6-Tg(Taar1)2.13 36.2 H-34 29.6 +-0.1
B6-Tg(Taar1)2.19 23.7 - 04 300 +- 1.8
| B6-Tg(Taar1)2.27 24.9 +-0.6 280 +-123
[wildiype 39.6 +-33 281711
Blank (H0) below threshold | nd
| B6-Tg(Taarl)2.19 vﬁthout reverse transcription below threshold nd
B6-Tg(TAARI)1.7 without reverse transcription | below threshold = | nd
pThyl-mmTaar! (10° copics) 33.6 | nd
pThyl-mmTaari (107 copics) 29.1 ; Ind




13. A transgeni c non-human ani mal according to any one
of the clains 8 to 12 overexpressing TAARL protein.
14. A transgeni c non-human ani mal according to any one
of the clains 8 to 12 overexpressing TAAR protein in
a tissue-specific manner. 15915. Descendants of the
transgeni c_non- human animal according to any of the

@Thy e aard 101 dopies6. A cel | |in@sér primary|wkl|

1 ThpldsPTmTa tTansgenh% ;T (TuTar v mai—or
its dpqr‘pndantq arr‘nrdl ng.-t.o an\/ one of clalnms 8 to

| P8 byl Tgar] (103eapiesk  or ganot ypi ¢ 'Bfai n slice| @l tures

cer | g itﬁ{%mu% o%é&%ﬂ%{ﬂé ICCI{]angla/mgQP(?)I\{ Qier'c}{‘ed%%] mig- ts

descendan
HB(TASRI)hand Bos (T é%t’d& gﬁtlseé’ral%? Torrapressnisicthe B/
aahdetipte. (CHDrmafber dFCR\cpdest ndbmptadetermmingyeni ¢ non- human
animal or its descendants according to any one of the
claims 8 to 15. 19. A tissue extract or a cel
extract, derived froma transgeni c non-human ani mal or
its descendants according to any one of the clains 8
~to 15. as 20. Use of a non-hunman transgeni c ani nal
according to clainms 8 to 15, or a cell line or
primary cell culture according to claim 16, or a
ti ssue or. organotypic brain slice cultures according
to claim17 or a tissue or an organ explant or culture
t hereof -22- according to claim18, or ‘a tissue or
cell extract according claim19 as a nodel for
identifying and testing the therapeutic effect of a
compound in disorders conprising depression, anxiety
di sorders, bipolar disorder, attention deficit
hyperactivity disorder, stress-rel ated disorders,
psychotic disorders such as 5 schizophreni a,
neurol ogi cal di seases such as Parkinson's Di sease,
- neur odegener ative disorders such as Al zheiner's
Di sease, epilepsy, mgraine, hypertension, substance
abuse and netabolic disorders such as eating
di sorders, diabetes, diabetic conplications, obesity,
dysl i'pi dem a, disorders of -energy consunption and
assim lation, -disorders and mal function of body
tenperature 10 honeostasis, disorders of sleep and
_circadian rhythm and cardiovascul ar disorders. 21.
Use of a non-human transgenic ani mal according to
claims 8 to 15, or a cell line or primary cel
culture according to claim16, or a tissue or
organotypic brain slice cultures according to claim
- 17, or a tissue or an organ explant or culture thereof
accordlng to claim18, or a tissue or cell extract-
according claim19 as a tool for 15 assessing TAARIL
- function. 22. Use-of a non-human transgenic ani nal
according to clainms 8 to 15, or a cell line or
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primary cell culture according to claim16, or a

ti ssue or organotypic brain slice cultures according
to claim17, or a tissue or an organ explant or
culture thereof according to claim18, or a tissue or
cell extract according claim-I¥®-as a tool for 20

i dentifying unknown |igands of TAARI. 23. Use of a

- @mimduman transgeni ¢ ani mal according to clains 8 to .

15, or a cell line or primary cell culture according

0cC [
K t%%é@t%%gfa%*émﬁg‘ﬂe%ﬁﬂ%%%%Qﬁ%%égﬂﬁéﬁml ey
‘expl litked ¢ a pigmaiete t hereof according to claim 18, or

a tissue or cell extract according claim19 as a too

or 25 tern1n|n the s i.ficity of conpounds actin
% 1&& wf&ﬂﬁ’f{%bg rﬁﬂ%@ﬁ?ﬂmﬂaﬁﬂwm thseRimg saaypare Is & human
accaequenget o clainms 8 to 15, or a cell line or

primary cell culture according to claim16, or a

ti ssue or organotypic brain slice cultures according
Yo ot apntie pongiruckaccpskingtogny ane of Grarlaimpl @an, wherein the promoter
cngyQ@hégg?ggﬁc pRmfR&di ng to claim 18, or a tissue or

extract according claim19 for studying the 30

intracellular trafficking of TAARS or of other

Lel |Agatetic Qﬁmiﬁefﬁo‘éoﬂdir[glq@ @n} One dAMBRlaime D 1o T ReBRN Be fFomoter

'.constrécts et {ransgenlc ani mal s, test systens

and 8 8-S céﬁ?wgefy as described herein before
especially with reference to the foregoing exanples.

Ro c :1 ;éene% conlsﬁﬁ%ﬁt ra nrggt gr%l%\l% ni maig claﬁ_nl% EPJ %r{%g%elhgue promoter

<15052 gmipdable pogneger. <151> 2005- 12-05 <160> 35 <170>
Patentln version 3.3 <210> 1 <211> 1020 <212> DNA

<213> i.ens <400> 1 atgatgccct tttgccacaa '
% at fa{f‘?@g OEP{J B@Pé?&@@%&&éﬁ’é‘%&lﬂgﬁ"ﬂf&%}aﬁtose genome comprise
transgenic DNA encoding TAARI, comprising

a)  infroducing a genetic construct according to any one of the claims 1 to 5 into

a non-human zygote or an non-human embryonic stem cell,

b)  generating a transgenic non-human animal from said zygote or embryonic
stem cell, and thereby,

¢)  producing a transgenic non-human animal whose genome comprises
transgenic DNA encoding TAARI.

7.~ A method of producing a non-human transgenic animal expressing transgenic

TAARI comprising

a)  introducing a genetic construct according to any one of the claims 1 to™5 into
a non-human zygote or an non-human embryonic stem cell,

b)  generating a transgenic non-human animal from said zygote or embryonic
stem cell, and thereby,

¢)  producing a transgenic non-human animal expressing transgenic TAARI.
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gatgtccgtg cttccctgta cagtttaatg gtgctcataa ttctgaccac
actcgttggc 120 aatctgatag ttattgtttc tatatcacac
ttcaaacaac ttcatacccc aacaaattgg 180 ctcattcatt
ccatggccac tgtggacttt cttctggggt gtctggtcat gccttacagt
240 atggtgagat ctgctgagca ctgiitggtat tttggagaag
tcttctgtaa aattcacaca 300 agcaccgaca ttatgctgag

&t cafydmnsgenationtior@dnt anfigblgirbdwatl be teoatthedaccdfding to any one of
cgcq@ggg%ﬂsgggggtgtga tccactgaga tataaagcca agat gaat at
cttggttatt 420 tgtgtgatga tcttcattag ttggagtgtc
cctgetgttt ttgcatttgg aatgatcttt 480 ctggagctaa

ACt 1 £ ARAAINRIOhIRAGANNFhA! AhbRCRNGAE BbADAiSR A FeHGRIBIH Ruct
540 g%;t ctct %ﬁ%t ttta% caaaat at ct ggggt act ga

cct tAETGHE P ARY £ APGA 0 3t acct ggat ctattatgtt

atgtgtctat tacagaatat atcttatcgc taaagaacag 660

a t.gat gc_caat cagaag,ct ccagat at.t aat .
et S 0G0 RN LT T R e
aagdosmalgga agent. gt gat gggagttttc 780 ctaatat gct
ggtgcccttt ctttatctgt acagtcatgg acccttttct tcactacatt

40 attccaccta ctttgaatga tgtattgatt tggtttggct )
ct Yy HARZENE ReBhaR AN acearding dyeleim 8058 atherqin the transgenic

. ct atagfihdlgga Hiou@gaaaag cact gaagat gatgctgttt 960

ggt aaaattt tccaaaaaga ttcatccagg tgtaaattat ttttggaatt
gagttcatag 1020 <210> 2 <211> 999 <212> DNA <213>

IRus Avirasgbnis nos-h@fan Anianaj eedocding t@caiacy ot Awhertaa@eRbgenic
t ccoafrRidlceamggdact g gt caagagaa 60 gtccaagcett

ccctgtacag cttaatgtca ctcataatcc tggccactct ggttggcaac
120 ttaatagtaa taatttccat atcccatttc aagcaacttc

13! AQRGAER6NIS AGE-hMGH GnikBP actdif@ &) &ﬁ%ﬂ:%%ﬁ%ﬁ%ﬁ 81012

cgactttctg ct tc tgataatgcC ctgcagcatg _
gtggégﬁﬁrgs ‘iggg‘g%égtlﬁo@t“ggt atttt ggggaaatcc tctgtaaagt
tcacaccagc 300 accgatatca tgctgagctc cgcctccatt
tc . . acege, 360 tact.gtgct
titr o SakBthic o ihnd £nif) ASBRERE 10 30S s BEIE Bl 8o 2,
420 OV EXJAEIFENEC toretgintig agsreetpecifit nymhet t t at g
catttgggat gatcttcctg 480 gaactgaact taaaaggagt
gaagagct g tat cgcagtc aggtcagcga cctgggcggc 540 )
1‘ggt f’gf%*eé%ﬂt% ?:f%tb? HgRsgsnisPOBMIES i eeesdine to anit ofthe cleims 8
cttetlt.ata 600 cctggatctg ttatgttatt tgtttactat
aggatatatt tcatagctaa aggacaagca 660 aggtcaatca
atcgtacgaa tgttcaagtt ggattggaag ggaaaagcca agcaccacaa
14.20A cell line or primary cell culture derived from a transgenic non-human animal or

its descendants according to any one of claims 8 to 15,

17. A tissue or organotypic brain slice cultures derived from a transgenic non-human
animal or its descendants according to any one of the claims 8 to 135.

18. A tissue explant or a organ explant or a culture thereof, derived from a transgenic
non-human animal or its descendants according to any one of the claims 8 to 15.

- 19. A tissue extract or a cell extract, derived from a transgenic non-human animal or its

descendants according to any one of the claims 8 to 15.

20.  Use of a non-human transgenic animal according to claims 8 to 15, or a cell line or

primary cell culture according to claim 16, or a tissue or organotypic brain slice
cultures according to claim 17 or a tissue or an organ explant or culture thereof
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agcaaggaaa caaaagccgc gaagacctta gggatcatgg tgggcgtttt
cctcgtatgc 780 tggtgccecgt tctttctctg cacggtcctg

gaccctttcc tgggctatgt tatcccaccc 840 tctctgaatg
acgcactgta ttggtttggg tacttgaatt ctgccctcaa tccgatggtt

900 tatgcctttt tctatccctg gt-t’@agaaga gccttgaaga
tggttctcct tggtaaaatt 960 ttccaaaaag attcatctag

gt ctamegding t cldimdBaar D8Bue s2dlexBast2itdordihg bhim<d2k2a model for
DNA : 1<21-3> i.fi:cial >. < > '

ar 1 R 08 L) B AaaR S oy TESREhRI Adisthders
consORREsInggpreRy R ARIicEoHpnrers rapdarismderc pientipn delarit

Wi t trh}@eraéﬁ‘}i%f c%!bcﬁtﬁ‘l:r, &Ee‘é@gélﬁ’{gd tdﬁf}QiQFs, ?iﬁ?mg&ﬁﬁs ts?cé'l as

cca agac gatca GC .ctgagctaca tcttctgect. ggtg g

60" LVl g AU G e SR SR B D R et

t t t geamdagenkaitizadisanlerslsidh aanldhemicgtsDisgaaapens, migraine,
ctg . ga t cecet -cagtttaatg 180. .

ot g BaiH; %ﬁ?’é%%%q%‘%%%%%ﬁ%%@%cafﬁ%&‘aaﬁé Peaing dispers

t at aliahwtegcdigagic complicaivasobesityat pdipidemachsadaryof energy

gt co o Aot AR HAORE hd e SRR temperare
gtctgg . ' L !

360 Hopepgasiy éiéigr(feé% ?ltl¢praad aa%deaabréwﬁmage%%rswascu?ar disorders.
ttatgctgag ctcagcctcc 420 attttccatt tgtctttcat
At cdsklofamondairan tahgeaicginghgtageorimgas tigagas #4815, or a cell line or

L AR SRR o 8 o LD BB e

ct ggaljuenaccavting wedgy Lot gtisyegr 600rgantaplantacalture thereof

- aaCaLQhding (S LGR98993 B8id FCef ik ht&hdiha 9167392t 3tdd1 for

660 ggggtactga cctttatgac ttctttttat atacctggat
ct atFREng Té-@gilgﬁ@%ﬁn- 720 tacagaatat atcttatcgc
t aaagaacag gcaagattaa ttagtgatgc caatcagaag 780
221 ctraaf & gogduingd aamdgegicannad gg@rdihp t€ clamars @Ca 8088 Dline or

4 tt gt gat ttet .
ot aRPapR LA ERED e G, SR HEg Ry brain sic
acc etlturesaccorhing tacdaim B bre tiswt ar ed ditggaakgjanttoy calttrg éhdreof
960 aec%-rdihg o LILSDEs, o?%&ff%%%%@&i Lacst Béc%?&in,% ?ﬁﬁﬁ 99%& % tool for

tgg 0 ttt g cactgaaga

atgcattttt ctatcct]t agaaaa
gat ileptbing yoawadieppds i dadRhga tt catccagg 1080
tgtaaattat ttttggaatt gagttcatag ctcgag 1116
23.  Use of a non-human transgenic animal according to claims 8 to 13, or a cell line or

primary cell culture according to claim 16, or a tissue or organotypic brain slice
cultures according to claim 17 or a tissue or an organ explant or culture thereof
according to claim 18, or a tissue or cell extract according claim 19 as a tool for
determining the specificity of compounds acting on TAARI.

24.  Use of a non-human transgenic animal according to claims 8 to 15, or a cell line or
primary cell culture according to claim 16, or a tissue or organotypic brain slice
cultures according to claim 17, or a tissue or an organ explant or culture thereof
according to claim 18, or a tissue or cell extract according claim 19 for studying the
intracellular trafficking of TAARS or of other cellular components linked to
TAARs.

25.  The genetic constructs methods, transgenic animals, test systems and uses

substantially as described herein before especially with reference to the foregoing
examples.

* %k



<210> 4 <211> 1095 <212> DNA <213> Artificial <220>
<223> Description of artificial sequence: xhol
fragement of genetic construct Thyl -mraar |
conprising mmlaarl CDNA fused with a Ntermna
tag. <400> 4 ctcgagtcca ccat gahgac gatcatcgcc
ctgagctaca tcttctgcct tgttcgcc 60 gactacaagg
acgat gat ga cgccatgggéEggaﬁﬁtb¥$@m§ccacgctat cacaaacat t

FLAG

120, tccheemgdaru1acrRgggact g gt caagagaa gtccaagctt
ccctgtacag cttaatgtca 180

g0t ggealt treasaeadtamimahtttccat atcccatttc 240

ééﬁgaﬁggpg

¢gact

00

ctcataatcc tggccactct

t acacccac caactggctc cttcactcca tggccattgt
ct gggct gt ¢ t gat aat gcc ct gcagcat g

-qggggaﬂCOQMM£g@gbgctg ttggtatttt 360 ggggaaatcc

t Z899t14-€

caccagc accgatatca tgctgagctc cgcctccatt

448, tizccacttag ctttcatttc cattgaccgc tactgtgcetg
tgtgtgaccc tttgagatac 480 aaagccaaga tcaatatctc

a6+ atPacentIgt gatsgan cc 3t cgt t agt t g gagecttcct 540
gqp9tttatg catttgggat gatcttcctg gaactgaact taaaaggagt

H49aa9agehg 600

t at cgcagt ¢ aggt cagcga cctgggcggce

42gp4 comact tctttagtaa agtatctggg 660 gtactggegt

<4233t gdlome csaptiens at at a. cctggatctg ttatgttatt tgtttactat
4P0. gggatatatt tcatagctaa aggacaagca aggtcaatca
#AhheiRed g gatdGaapidaa?8t S0ALOYRRYgAERABAI CEFgtcaaat
agcaccacaa agcaagggaa caaaagccgc gaagacctta 840

GGt @Y - e ggtat taat tEAtggeacEetaigtcgegeaq ertedittee g

T

t
t%agg ctatgtg A Ttogtttggy

ShEd&e

{éﬁﬁﬂﬁéégggkt

E&%%EE%%?%&?ﬁaattgg

tacttgaat

. @rgioett axattgggat guithgéattgect tctpodalt at gt criggtcagaaga

<dogtarett

ctt

a9

GFdtia e 04 a80-

taaaaft, t

G a0t

5P A scaca

aged€iyaba &htgcdhhg creddlorcoNferreeddr Aftdekicdtccardzfac

<223> Descri

ption

COSEAALA S HOFBTATI

tgtgtgatga
ctggagctaa
ggttgctctg
atacctggat
gcaagattaa
‘atttcacaaa
ctaatatgct
attccaccta
ccaatggttt
ggtaaaattt
<210> 2

<211> 999
<212> DNA
<213> Mus

<400> 2
atgcatcttt

gtccaagcett
ttaatagtaa

cttcactcca

tcttcattag
acttcaaagq
tctictttag
ctattatgtt
ttagtogatgc
gcaaagaaag
ggtgcccttt
ctttgaatga
atgcattttt

tccaaaaaga

musculus

gccacgctat
ccctgtacag
taatttccat

tggccattgt

of artifi
tccactgaga

ttggagtgtc
cgctgaagag
caaaatatct
atgtgtctat
caatcagaag
gaaagctgtg
ctttatctgt
tgtattgatt
ctatcctigg

ttcatccagg

cacaaacatt
cttaatgtca
atcccattte

cgactttctg

ci al

sequence:

sequence

tataaagcca agatgaatat cttggttatt

cctgetgttt ttgeatttgg aatgatcttt

atatattaca
ggggtactga
tacagaatat
ctccaaattg
aagacattgg
acagtcatgg
tggtttggct
tttagaaaag

tgtaaattat

tcccacagaa

ctcataatcc

dagcaacttc

ctgggctgtce

aacatgttca
cctttatgac
atcttatcgce
gattggaaat
ggattgtgat
acccttttct
acttgaactc
cactgaagat

ttttggaatt

acagcgactg
tggccactct
atacacccac

tgataatgcc

ctgcagagga
ttettttitat
taaagaacag
gaaaaatgga
gggagttttc
tcactacatt
tacatttaat
gatgctgtrtt

gagttcatag

gtcaagagaa
ggttggcaac
caactggctc

ctgcagcatg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

60
120
180

240




sequenci ng the vector construct pcMW-hsTAARL with T3
<400> 5 ctcgagtcca ccat gaagac gatcatcgcc ctgagctaca
tcttctgcct ggtgttcgcc 60 gactacaagg acgat gatga
cgccatgggc atgatgccct tttgccacaa tataattaat 120 -4-

atttcctgtg tgaaaaacaa ctggtcaadt gatgtccgtg cttccctgta
gtgctcataa ttctgaccac actcgtt

OGRGAAGAE el IPPSAGGt FRATTR B AL BILIRRADUD TCEFIEAABE

t6LHA L PAL LA L 906G Erd ShouRAkhE
gt ctggtcat gccttacagt atggtgagat

cagtttaatg

gt

180

atd

gc
ggécaccagc

T8r HENAFAY CtOLURACGUtEIUagHRC pagdggaemfcratatctgcaatattett

ARG LGRS
gBesyaapt i GRadfgagr t dfaagagltos equensstc seguRNCcEa resyddcnog
om se

gkt

ue

O&gﬁ&%@%@igé&%&%ctg

nci ng of pcM/-hsTAAal with T7 <400> 6
TP EAgHAR 1910 Lot Ao IO AT AT CEECAALY

cC g2 2903260 tak @ 2GR 84 O rAgR ath t DY realdggt #atafgacaagea
aggagttttcc t aat at

gctg gt
SEHACAER BRG0P { EHHEC

agBhg ggﬁi‘tctagﬁﬁdctctgg Qiatabg%tttﬁ
Caatggttta tgcattt
tagtarasghtigratgotgt tacgopncdgagacct ttra ggpgatg3@atcccacce

<520 9oy AL Aol SR 8 LEqlaREd

tafi}rrPegecrapidcog gftcagdaghi gi@ltgsaquenpeactsatgmcaaatt

resultin

tSpraaey,

3

from se

Learctpgtarghract

tc 240

uencing of
tt

ccctttc 120
a8 te913% §9RTPEER PPRHEEGAT

tttatct

gta

?ﬁdagéﬁé“g}gc Egﬁ%ﬂf@%‘:@cgtatzgc

at cct t ggt

aattcacaca agcaccgaca ttatgctgag 60

<Attt

<
<Z17>
<213>

 <220>
<223>

DNA

Artificial

N-terminal FLAG tag.

<400> 3
ctcgagtcca

gactacaagg
atttcctgty
gtgctcataa
ttcaaacaac
cttctggggt
tttggagaag
attt;ccatt
‘tataaagcca
cctgetgttt
‘atatattaca
- ggggtactga
tacagaatat
ctccaaattg
aagacattgg

acagtcatgg

ccatgaagac
acgatgatga
tgaaaaacaa
ttctgaccac
ttcatacccc
gtctggtcat
tcttctgtaa
tgtctttecat
agatgaatat
ttgcatttgg
aacatgttca
cctttatgac
atcttatcgce
gattggaaat
ggattgtgat

accctitict

gatcatcgec
cgccatggge
ctggtcaaat
actcgttggc
aacaaattgg
gccttacagt
aattcacaca
ctccattgac
cttggttatt
aatgatctte
ctgcagagga
ttctttttat
taaagaacag
gaaaaatgga
gggagttttc

tcactacatt

ctgagctaca
atgatgccct

gatgtccgtyg

‘aatctgatag

ctcattcatt
atggtgagat
agcaccgaca

cgctactatg

tgtgtgatga

ctggagctaa
ggttgctctg
atacctggat
gcaagattaa
atttcacaaa
ctaatatgct

attccaccta

ct cagcct

tcttctgect
tttgccacaa
cttccctgta
ttattgtttc
ccatggccac
ctgctgagea
ttatgctgag
ctgtgtgtga
tcttecattag
acttcaaagg
tcttetttag
ctattatgtt
ttagtgatgc
gcaaagaaag
ggtgccecttt
ctttgaatga -

gaaaagc

Fe8sdee

cM/- h5TAARL with hu- Tar

Y448ty tcttctgtaa

cC

gcart tgtctttcat ctccattgac cgetactatg ctgtgtgtga

ggtgttcgee
tataattaat
cagtttaatg
tatatcacac
tgtggacttt
ctgttggtat
ctcagectce
tccactgaga
ttggagtgtc
cgctgaagag

Caaaatatct

atgtgtctat

caatcagaag
gaaagctgtg
ctttatctgt

tgtattgatt

300
360
420
480
540
600
660
720
780
840
900
960
999

Description of artificial sequence: xhor fragement of genetic
construct Thyl-hsTAARL comprising hsTAAR1 cDNA fused with a

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



tccactgaga tataaagcca agatgaatat cttggttatt tgtgtgatga
tcttcattag 180 ttggagtgtc cctgctgttt ttgcatttgg
aatgatcttt ctggagctaa acttcaaagg 240 cgctgaagag
atatattaca aacatgttca ctgcagagga ggttgctctg tcttctttag
300 caaaatatct ggggtactga cctttatgac ttctttttat
atacctggat ctattatgtt 360 atgtgtctat tacagaat at
e8tay g%tf%aﬁa%a&tgﬁﬁagﬁfe%fgtt%@ﬁ@‘&ttg%a&%tgg 1020
aaedgaagaat cedLgaagityorofal bggaaat+ gaaaaaigga catd-iaacaan

caaaga 480 aaagctgtg, 490 <210> 8 <211> 358
J5iHR0AR N e RGN 588,057 5 <003 1115
cription of artificial sequence: sequence resulting

Eﬁ%ﬁ]éﬁgyencing of pcM-hSTAARL wi th hu-Tar 408nc.
<40D> hact cgagt cca ccat gaagac gatcatcgcc ctgagctaca
rlPctettictdt gt t cgcc 60 gact acaagg acgat gat ga
Qggﬁatgggq a;gatgccg% tttgccacaa tatggttaat %%O ]

by cAIegEy Pt Pacadtad <t lggtarancet oat greasy 2 tgt a
e L o R ST O EY (o =
aatctgatag ttattgtttc tatatcacac 240 ttcaaacaac

%@5@,@&9 C&a@g%ggﬁgéattg&cg&c At LGaLL. GEALIgGcE S@B%tggg&act b6

cttctggg ctggtcat gCcttacagt atg

- GRYCEYEG CEITOFTRGEICCTHYIC FILAECTYT ORLHCHT (FaCcaepe;s DIAD
- ted3cahtdchéQhdly ey agaa<ddRadoes cbéitiQn Rtaatgrca 180
artificial seqguence: sequence resulthg from 40
SERIRHEF HGITEFEMIE RIS/ 952 G2 EFCBE SE25H6>
asqggoaagaaddcaaict @gtgoatgcoaatican gaagettge agaattggat 80y
_agal.gaqaaa %(Qt e ??:} tc%- g %%f ﬁ% cht%ggc%g 9free 360
'td%ﬁaébacga dﬁgga & at ggag & 9 cc %ﬁta
UgRIRRRICY CCTHRATIE t {CRERCCRACORAORBGILE2 A9¢fgaAtetucqtredttcadt®
18Qac63h LRt{Gea Cakafkid It R GREP kg o HRE thBBbhdac 480
ggctacttga actctacatt 240

adagccaaga tcaatatctc cactattctt gtgatgatcc tcgttagttg gagccttcct 540
gctgtttatg catttgggat gatcttcctg gaactgaact taaaaggagt ggaagagctg 600
tatcgcagtc aggtcagega cctgggegge tgttotcoct totttagtaa agtatctggg 660
gtactggcegt tcatgacttc cttctatata ¢ctggatcig ttatgttaft'tgtttactat_ 720
‘aggatatatt tcatagetaa aggacaagea aggtcaatca atcgtacgaa tgttcaagtt 780
ggattggaag ggaaaagcca agcaccacaa .agcaaggaaa Caaaagccgc,gaagacctta ' 840
. gggatcatgg tgggcgittt cctcgtatge tggtgeccgt tctttctetg cacggtectg 900
- gacccttice tgggotatgt tatcccacce tctctgaatg acgcactgta tiggtttggg 960
tacttgaatt ctgccctcaa tocgatggtt tatdectttt totatccctg gttcagaaga 1020
gccttgaaga tggttctcct tggtaaaatt ttccaaaaag attcatctag gtctaagcté 1080
tttttgtaac tcgag ' 1095
<210> 5

<211> 410

<212> DNA

<213> Artificial

<220> :

<223> Description of artificial sequence: Sequence resuiting from

‘ sequencing the vector construct pCMv-hsTAARL with T3

<400> 5 . .
ctcgagtcca ccatgaagac gatcatcgece ctgagcetaca tottotgeot ggtgticgec 60

.. gactacaagg acgatgatga cgccatgggc atgatgcect tttgccacaa tataattaat 120




taatccaatg gtttatgcat ttttctatcc ttggtttaga aaagcactga
agatgatgct 300 gtttggtaaa attttccaaa aagattcatc
caggtgtaaa ttatttttgg aattgagttc 360 atagctcgag 370
<210> 10 <211> 386 <212> DNA <213> Artificial <220>
<223> Description of artificiakl-sequence: sequence
resulting from sequencing of pCNV—hSTAARl W th hu- Tar
7nc 0> 10 aca ar ct cactgtt
Sl Do gt ras g ran JarR HulS eRteaeaworttanty
ggacadtaat graiygeget ﬁ&g:gtttg@@ ahtttgatagidthgt plrebt cahetssr
120 ttgaccgcta ctatgct t gat ccac tgagat at aa
S aRaGAT O BAP Gt FEGTRE0 (TATEIGE breghegnet tetosactert
éﬂtk@éﬁdgggétdibgﬁéaic5@%%t%9£§$‘h%9§%§a55£§ﬂi@@{ 24 grtggtat
tctttctgga gctaaacitc aaaggcgc aagagatata ttacaaacat
ERtegsRg c e300t GagfHifgra e @Géitlfgflgéﬂ dtatagigenaaa
tatctggggt actgaccttt atgacttctt 3-60 tttatatacc
dggatg att atgtta 386 <210> 11 <211> 411 <212> DNA
<281><383> Artificial <220> <223> Description of
‘%%§> 2?@9 sequence: sequence resulting from
sequenC|ng of pCW- mmTaar|l with T3. <400> 11
:guggagtcca cggtggagac gatﬁatcgcc ctgagctaca tcttctgcct
t DE[EI PG cartodagp lasgeuayat gseqgovat gggd ting from
atgcaFE T?“@E%égzegﬁf atHiht 7120 tcccacagaa
a08gcgact g gt caagagaa gtccaagctt ccctgtacag cttaatgtca
ahséhgaagcaﬁqzahaxrggg@nnggaiaﬁg ggddaggoanattiarahagicd@dagaaagg
taatttccat atcccatttc 240 aagcaacttc atacacccac

A9 HITER 9L o8t AT YO 19T Yt L EFa LRt trtegt R 9cccttic

1€t P90t 9l gt §xlgaat GGt rEt Geaesada D 08T Pad 1ARGLLGRY
ttggtatttt 360 gaaat cc tctgtaaagt tcacaccagc

oxpERtat (ggtf_wcggggtt@a@ct@ﬂacatttaatc caatggttta tgcatttttc

tatccttggt ttagaaaagc actgaagatg atgctgtttg gtaaaatttt ccaaaaagat

tcatccaggt gtaaattatt tttggaattg agttcatagc tcgag

<210> 7

<211> 490

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: sequence resulting from

sequencing of pCMv-hsTAARL with hu-Tar 303c.

<400>

7

ctgttggtat
ctcagectcec
tccactgaga
ttggagtgtc
cgctgaagag
caaaatatct
atgtgtctat
caatcagaag
gaaagctgtg
<210> 8

-<211> 358
<212> DNA
<213> Arti

<220>

tttggagaag
attrtccatt
tataaagcca
cctgetgttt
atatattaca
ggggtaciga
tacagaatat

ctccaaattg

ficial

tcttctgtaa
tgtctttcat
agatgaatat
ttgcatttgg
aacatgttca
cctttatgac
atcttatcge

gattggaaat

aattcacaca
ctccattgac
cttggttatt

aatgatcttt

ctgcagagga

ttctitttat
taaagaacag

gaaaaatgga

agcaccgaca
cgctactatg
tgtgtgatga
ctggagctaa
ggttgctctg
atacctggat
gcaagattaa

atttcacaaa

ttatgctgag

ctgtgtgtga

tcttcattag
acttcaaagg
tcttotttayg
ctattatgtt
ttagtgatgc

gcaaagaaag

180
240
300
360
410

60
120
180
240
300
345

60
120
180
240
300
360
420
480
490




<210> 12 <211> 378 <212> DNA <213> Artificial <220>
<223> Description of artificial sequence: sequence
resulting from sequencing of pcrmv-mmTaarl with T7.
<400> 12 tataggatat atttcatagc taaaggacaa gcaaggtcaa
tcaatcgtac gaatgttcaa 60 gttg§attgg aagggaaaag
ccaagcacca caaagcaagg aaacaaaagc cgcgaagacc 120

428y g PR EnEi pt 1 gialc sequence yceg cregtiteng tfeem
ct gcagggwﬁg%ﬁ“@?&%@ TOELRART ¢ %B@g'fiﬁ ?ﬁat ccca
£m0f ctget ga at gacgcact gtattggttt 240 gggtacttga
GICQ@@1glcec¢ca¢gaag3¢gga1g:agtg¢<atggagcta~tat teet etgecc taggyt waga

R e b i o R

a210ergtg tﬁ%&iﬁaé&l1ctg§2l2&aﬂDbthtﬁZéiﬁPcftédc&gﬁhiﬂagtf%ﬁ&@@
<223> Description of artificial sequence: sequence

TSt RAg FCFB?ﬁca§e%ﬁﬁ§ﬁEF9ﬂf 6?tﬁﬁgﬁﬁﬁ97ﬁﬁ%ﬁﬁgFtﬁﬁtQ%tatcacaC
1 aRacd838Crr catiil c 1 GhataRAet Stk EYRICOStdcEL O FREddck e
ggggaaat cc tctgtaaagt tcacaccagc 60 accgatatca
GrEEFIHIGE L T CEPTERE IR REATa R TAHG2QT T CERORACT SLO B9t gC
120 tactgtgctg tgtgtgaccc tttgagatac aaagccaaga
d2g@at @t ctc cactattctt 180 gtgatgatcc tcgttagttg
a?§CB?QCt gctgtttatg catttgggat gatcttcctg 240
aaggagt . ggaagagct g tatcgcagtc aggtcagcga
gggEng 130

tgttctccct tctttagtaa agtatctggg
@bact ggcgt tcatgacttc cttctatata 360 cctggatctg t 371

<273> <peocripfio of>ara9 Piciad] fequphite: sequence resulting from
sequencing of pCMv-hsTAARL with hu- ~Tar 695c¢.

<400> 9

acaggcaaga ttaattagtg atgccaatca gaagctccaa attggattgg aaatgaaaaa

tggaatttca caaagcaaag
tttcctaata tgetggtgec
cattattcca cctactttga
taatccaatg gtttatgcat
.'gtttggtaaa attttccaaa

atagctcgag

<210>
<231
<212>
<213>

<220>
‘<223>

10
386
DNA

Artificial

aaaggaaagc tgtgaagaca
ctttctttat ctgtacagtc
atgatgtatt gatttggttt
ttttctatce ttggtttaga

aagattcatc caggtgtaaa

ttggggattg tgatgggagt
atggaccctt ttcttcacta
ggctacttga actctacatt
aaagcactga agatgatgct

ttatttttgg aattgagttc

sequenc1ng of pCMv-hsTAARL w1th hu-Tar 757nc.

<400> 10
-acagtatggt

-dCdcCaagcac
ttgaccgcta
ttatttgtgt
tctttctdga
gaggaggttg
tttatatacc
<210> 11

<211> 411
<212> DNA

gagatctgct
cgacattatg
ctatgctgtg
gatgatcttc
Qctaaacttc
ctctgtcttce

tggatctatt

gagcactgtt ggtattttgg
ctgagctcag cctccatttt
tgtgatccac tgagatataa
attagttgga gtgtccctge
aaaggcgctg aagagatata
tttagcaaaa tatctggggt
atgtta

agaagtcttc
ccatttgtct
agccaagatg
tgtttttgca
tTtacaaacat

actgaccttt

Description of artificial sequence: sequence resulting from

tgtaaaattc
ttcatctceca
aatatcttgg
tttggaatga
gttcactgca

atgacttctt

60
120
180
240
300
358

60
120
180
240
300
360

. 370

60
120
180
240
300

360

386



<213> Artificial <220> <223> Description of

artificial sequence: sequence. resulting from ,
sequenci ng of pCW-nmmilaarl w th nirar-345nc. <400> 14
ctcgagtcca ccat gaagac gatcatcgcc ctgagctaca tcttctgect
ggtgttcgcc 60 gactacaagg ac@atgatga cgccat gggc

apgcat crtt Cg%c[cacgctat cacaaacatt 120 tcccacagaa
acagcgact caagagaa gtccaagctt ccctgtacag cttaatgtca

S e ng;%ﬁ ERSL L a0case, 2Rl g0Lat .

caactggctc cttcactcca tggccattgt cg 292 <210> 15

ﬁ?’%t 3 ccatgzc.l tcg L Ll gial e uen%gtgttcﬁﬁﬁstl £ 3

DESC |pt|on O Cla uence. se ere
fgaémca@eqq;emamg @ﬁccp@w mmﬂtt WICE4FOTRRE, cacaB@attl5 120

Glct@lchdaat atca% ‘a‘&%t @Qﬂ@gaﬁg@& gtdchsdter 2dEL ARG IR £AJUEAAGED
caat caat c aat gt t caagttggtat t ggaagggaa
ﬁ@?&%‘é@c’&g‘&‘@éﬁa EWPAY AR AHA IOt age cHEggALte 290

aﬁgctaba:gg gaaa-taa:ataggtagggggegct ttdcaeicea g:b@ricgﬁttg@g&gagﬁ(tﬁgj t Gob

K0hockfL 490200 OLGELAGARG. SLLLLELOBSLE  ALb AN fee 300

tggmamt:gt@tmawamegccm:ggmamtga Geﬂgamtst%l 300 411
- tccetggttc agaagagcect tgaagatggt tctccttggt aaaattttcc
aafga ttc 360 atctaggtct aagctatttt tgtaactcga g 391
%% <211> 451 <212> DNA <213> Artificial <220>
tiaption of artificial sequence: sequence
II?UHI ng from sequencing of pCW-nmmiTaarl wth

DasdSprioA QP arkbriceOacsparde: %g&&@é eaiieidgCala9cce
at t gt cgaehcing otfgetvygeredrdtvottgara

<400> 12
tataggatat atttcatagCc taadaggacaa gcaaggrcaa tcaatcgtac gaatgttcaa .60

. gttggattQg aagggaaaag CCaagcacca caaagcaagg aaacaaaage cgcgaagacc 120
" Ttagggatca tggtgggcgt tttcctegta tgctggtgcc cgttctttct ctgcacggtc 180
ctggacccrt tcctgggeta tgttatccca ccctctctga atgacgcact gtattggttt 240
gggtacttga attctgccct caatccgatg gtttatgect ttttctatcc crggttcaga 300
agagcecttga agatggtict ccttggtaaa attttccaaa aagattcatc taggtctaag 360
ctatttttgt aactcgag ' : 378
210> 13
<211> 371
<212> DNA
<213> Artificial
<220>
<223> Description of artificial sequence: sequence resulting from
sequencing of pCMv-mmTaarl with mTar-293c.

<400> 13
gtgagaactg ttgagcgctg ttggtatttt ggggaaatce totgtaaagt tcacaccage 60

accgatatca tygctgagctc cgoctecatt ttccacttag ctttcatttc cattgaccge - 120
tactgtygctg tgtgtgacce tttgagatac aaagccaaga tcaatatctc cactattctt 180
gtgatgatcc tcgttagttg gagccttoct getgtttatg catttgggat gatcttecty 240
'gaactgaact taaaaggagt ggaagagctg tatcgcagtc aggtcagcga cctgggcggc 300
tgttctcect tetttagtaa agtatctggg gtactggegt tcatgacttc cttctatata 360

.cctggatctg t - 371



atgccctgca gcatggtgag aactgttgag cgctgttggt attttgggga
aatcctctgt 120 aaagttcaca ccagcaccga tatcatgctg
agctccgcct ccattttcca cttagectttc 180 atttccattg
~accgctactg tgctgtgtgt gaccctttga gatacaaagc caagat caat
240 atctccacta ttcttgtgat gattetcgtt agttggagcc
ttcctgetgt ttatgcattt 300 , gggatgatct tcctggaact
gaacttaaaa ggagtggaag agctgtatcg cagtcaggtc 360 -8-
<§gggaqgtgg gcggctgttc tcccttcttt agtaaagtat ctggggtact
tgt eoat g 420 acttccttct atatacctgg atctgttatg t 451
%%g>0m4 <211> <212> DNA <213> Artificial <220>
<2 APEETET |on of artificial sequence:
4Qbagonucleot|de <400> 17 cttctggggt gtctggtcat g 21

«22310>p&8cription 22 ardd TP aD\Pequedi8> sAqericecredul €BR0From:

<223> SPRUHC i idnPSIV-EFTaarilowidih WEHudhec-
gbgoqgcleotlde <400> 18 gcataatgtc ggtgcttgtg tg 22

c€eddircdd edtdangdé gatldeydoNbegagléiden Aettdigetalgged@dycec
<223> Description of artificial uence:
QﬁFF%ﬁﬁ%EQI%9§9£§ﬂ§93<£Hﬂ9§tgﬂﬂcc%¥%ﬁ§5€Eﬁta9?%%996?%%ﬂ?@°%%ﬁ?étt

t%écadi%&@ c%chﬁ%%& ﬁ%%agagaa gtccaagctt ccctgtacag cttaatgtca
ctcataatcc tggcecacict ggttggcaac ttaatagtaa taatttccat atcccatttc
aagcaacttc atacacccac caactggete cttcactcca tggecattgt cg

<210> 15

<211> 391

<212> DNA

<213> Artificial

<220>

<223> pescription of artificial sequence: sequence resulting from

sequencing of pCMv-mmTaarl with T7.

<400> 15
gttatttgtt tactatagga tatatttcat agctaaagga caagcaaggt caatcaatcg

-tacgaatgtt caagttggat tggaagggaa aagccaagca ccacaaagca aggaaacaaa

agccgcgaag accttaggga tcatggtggg cgttttcctc gtatgetggt goeccgttott

tctctgcacg gtectggace ctttcctggg ctatgttatc ccaccctctce tgaatgacgc

actgtattgg tttgggtact tgaattctgc cctcaatccg atggtttatg cctttttcta

tcectggtte agaagagect tgaagatggt tctccttggt aaaattttce aaaaagattc

atctaggtct aagctatttt tgtaactcga ¢

<210> 16

<211> 451

<21Z2> DNA

<213> Artificial

<220> _

<223> Description of artificial sequence: sequence resulting from
sequencing of pCMv-mmTaarl with mTar-755nc.

<400> 16
€ccaccaact ggetccttca ctccatggec attgtegact ttcetgetggg ctgtctgata

atgccctgeca gcatggtgag aactgttgag cgetgttggt attttgggga aatcctctgt
aaagttcaca ccagcaccga tatcatgctg agctccgect ccattttcca cttagettte
atttccattg accgctactg tgcfgtgtgt gaccctttga gatacaaagc caagatcaat
atctccacta ttcttgtgat gatcctcgtt agttggagec ttectgetgt ttatgcattt

.gggatgatct tcctggaact gaacttaaaa ggagtggaag agctgtatcg cagtcaggtc

60
120
180
240
292

60
120
180
240
300
360
3091

60
120
180
240
300
360




<212> DNA <213> Artificial <220> <223> Description
of artificial sequence: oligonucleotide <400> 20
cttgcctgtt ctttagcgat aag 23 <210> 21 <211> 112
<212> DNA <213> Artificial <220> <223> Description
of artificial sequence: oligbnucleotide <400> 21

QPC > sgtg:cacgg;ggg?‘%% atcatc ccct cta catcttcggs
SR G BT I e ct HEah “3*eY gc&?g%ﬁ Yetuths
geatgatqcaatadetdggenagt@asg 12 <210> 22 <211> 28 <2142
DNA -9- <213> Artificial <220> <223> Description of
artef im al sequence: ol igonucl eotide <400> 22

g§i§§%%§§: at gaact caa ttccaaaa 28 <210> 23 <211> 20
jefal3> Artificial <220> <223> Description
éf%rtificial sequence: oligonucleotide <400> 23

T3St @ pflR OBCL AL 1 AN s&hrkRce: 261 gonbidTeotide

<400> 17
cttorggggt gtctggtcat g _ : 21

<210> 18

<211~ 22

C<212> DNA

<213> Artificial

<220>
<223> pescription of artificial sequence: oligonucleotide

<400> 18
gcataatgtc ggtgcttgtg tg 22

<210> 19

<211> 24

<212> DNA
=<213> Artificial

<220>
<223> Description of artificial sequence: oligonucleotide

<400> 19
cctggatcta ttatgttatg tgtce . ] 24

C<210> 20
<211> 23
<212> DNA
«213> Artificial

<220
<223> Description of artificial sequence: oligonucleotide

| <400> 20
- Cttgcctgtt ctttagcgat aag 23

<210> 21
<211> 112
- <212> DNA
<213> Artificial

<2205 -
<223> Description of artificial sequence: oligonucleotide

<400> 21

gcctcgagtc caccatgaag acgatcatcg ccctgagcta catcttctge ctggtgttcg - 60
| .¢Cgactacaa ggacgatgat gacgccatgg gcatgatgoc cttttgocac aa C1x2

210> 22

<211> 28

<212> DNA




<212> DNA <213> Artificial <220> <223> Description
of artificial sequence: oligonucleotide <400> 24
caacagttct caccatgctg ¢ 21 <210> 25 <211> 21 <212>
DNA <213> Artificial <220> <223> Description of
artificial sequence: oligonucl-@&tide <400> 25
gtactggcgt .tcatgacttc ¢ 21 -<210> 26 <211> 22 <212>
PAR> Hrm3figiali ficial <220> <223> Description of
a54g.ficial sequence: oligonucleotide <400> 26
EEA3HQCHdsghi pEiloht PRI £1313R senadie 281 Tgohdel eblbde <212>
QE@Pffé$3r Artificial 7220> F223?dDesczbgt|gg of

i€4.al _seguence: oligonucleotide < >
%%3F@a(6i3t%§%%gfﬁgﬁﬁag@ atcatcg ccctgagcta catcttctge 28
ctggtgttcg 60 ccgactacaa ggacgatgat gacgccatgg
gﬁéﬁgc% ct ttgccacgct atcac 115 -10- <210> 28 <211> 28

<212> DNA
<213> Artificial

<220>
<223> Description of artificial sequence: oligonucleotide

<400> 23
cgactttctg ctgggctgtc 20

<210> 24

<211> 21

<212> DNA

<213> Artificial

<220> .
<223> Description of artificial sequence: oligonucleotide

- <400> 24
caacagttct caccatgctg c¢ 21

<210> 25

<211> 21

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: oligonucleotide

<400> 25
gtactggegt tcatgacttc ¢ 21

<210> 26

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: oligonucleotide

<400> 26
ccttgettgt cctttageta tg 22

<210> 27

<211> 115

<212> DNA _
<213> Artificial

<220>
<223> Description of artificial sequence: oligonucleotide

<400> 27
gccicgagic caccatgaag acgatcatcg ccctgagceta catcttctge ctggtgttcg 60

ccgactacaa ggacgatgat gacgccatgg gcatgcatct ttgccacget atcac 115



<212> DNA <213> Artificial
of artificial sequence: oligonucleotide

<220> <223> Description
<400> 28

gcctcgagtt acaaaaatag cttagacc 28 <210> 29 <211> 20

<212> DNA <213> Artificial
of artificial sequence: oli-d8nucl eotide

aat taaccct cactaaaggg 20
<21R3> Artificial <220> <223> Description of

aet¥fid8i al sequence: oligonucl eotide
aglaet pACt at aggg 20

<,

L

<213> Awtificial <220> <223> Description of

éﬁ%@"f Al se0uenes: QL Looguel eothds,, <4

gtgctccg g ga ct caagc
2(!93> 2Ar t

i cial
gcctcgagtt acaaaaatag cttagacc

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

<220>
<223>

<400>

29

20

DNA
Artificial

_Description of artificial

29

aattaaccct cactaaaggg

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

<220>
<223>

<400~

30

20

DNA
Artificial

pescription of artificial

30

taatacgact cactataggg

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

<220>
<223

<400>

31

20

DNA
Artificial

bescription of artificial

31

gtgcteccgtg gatctcaagce

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

<220>
<223>

<400

32

21

DNA
Artificial

Description of artificial

32

- ggatgatggc atgcageact g

<210
<211>
<212>
<213>

<220>
<223>

<400

33

18

DNA
Artificial

Description of artificial

33

<400> 29
<210> 30 <211> 20 <212> DNA
<400> 30
<210> 31 <211> 20 <212> DNA
60> 31

°vifle <212> DNA
28

sequence: oligonucleotide
20

sequence: oligonucleotide
- 20

sequence: oligonucleotide
20

Sequence: oligonucleotide
21

sequence:

forward primer

<220> <223> Description



<220> <223> Description of artificial sequence:
ol i gonucl eoti de <400> 32 ggatgatggc atgcagcact g 21
<210> 33 <211> 18 <212> DNA <213> Artificial <220>
<223> Description of artificial sequence: forward
primer <400> 33 -11- gatcatcdde ctgagcta 18 <210> 34
<211> 20 <212> DNA <213> Artificial <220> <223>
PRSRYIHSCi BHPIFtAartifici al sequence: Reverse priner
<400> 34 gcgtcatcat cgtccttgta 20 <210> 35 <211> 16
<A02>3BNA <213> Artificial <220> <223> Description
Lartd0fi ci al sequence: FAM | abel ed probe <400> 35

Tastctlberiggiott 16

<220> .
<223> Description of artificial sequence: Reverse primer

<400> 34
gcgtcatcat cgtccttgra

<210> 35

<211> 16

<212> DNA

<213> Artificial

<220> : '
<223> Description of artificial sequence: FAM labeTed probe

<400> 35
tcttctgect ggtgtt

18

20

16




