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-1- TAARI transgenic animal The present invention provides genetic
constructs comprising DNA encoding TAAR | and methods for producing
non-human transgenic animals comprising within their genome transgenic
DNA encoding TAARI. Furthermore, the present invention provides
non-human transgenic animals CQTpl’iSing within their genomes
transgenic DNA 5 encoding TAARI. Moreover, transgenic animals
overexpressing TAARI, as well as the methods of producing them are
also provided. The invention also relates to the use of these animals as a
tool for assessing TAAR | function, for further characterization of known
TAARI ligands and#8t8de M 2Rniet #RABHA ligands of TAARL, for
analyzing TAARI signal transduction mechanisms, for analyzing the
physiological to function of TAARI in vivo, and for characterizing agonists,

TRntpgasisthennadyiaiam oA AR IR B! WH“%&&S%%@%%RI

t id TAARI transgenjc animals for studying the functi i
#ﬁ%ﬁgﬁ%% ,.f}’ugs“é’% ‘é"r%% %#%ﬁﬁ%ﬁ&%ﬁ%@%%&ﬁ%@ébﬁg
SSRGS Y 6Bepding hadrBibgisathpaportatic presenhitedmion provides
“gimﬂ.“ﬂ-m@sﬁm@' BinESIIAe oNdoH RIS ERTRCWIASIEIR SNA

IRQeCraRiR -which are present in .the alian
“nervaus syst ?nlﬁ]ﬁt%%%a;%%%ﬁl ‘ e%%esn%%ef%}{ fg?gﬁl%f%rﬂ fifgvell as the
AT RSP ERE Tem BRSO e b e s tkming e Rebaigebatesuse of
%@@;mﬁi@g@w@lﬁﬁmmm TAlAR iafuaeiedn OloRigkiyd r%ﬁ&veéﬁzaﬁon of
kEORAINS SUGRAS i ophr. |@l§gg§!ﬁt .disorde, ar
agﬁorgner,ﬁ‘%%%emio %ﬁ}%ﬁ%@%ﬁ%ﬁsor er, n(;I j Sp%iggﬁ’d%)ggg&?r
Stich as Par ms%iﬁré}sté%%g ,u‘gﬁiféwpﬁﬂﬁfﬁﬁaé?%%ﬁ@ﬁgi% Rititssedegisal
fupstion ah d MrRdbislivdisanddies shetrctsreatipggdisord ersagiabetas, modulators of
mmzﬁgfe;(nmayﬁamg%m«aﬁwm@é@ :tg%@qm@a@gtée SEAFARKP ransgenic

; ckburn : urr. Opin. Pharmacol. 3, -
S G R T % et e 0 & 3k Amoidoefing and
tegping the thoyapaiizastn! sgmmanads srearding PO0R) @il Ppjrhiatric and
nehdotiadideRldia7-134.). However, a detailed understanding of the

physiology of trace amines at the molecular level has only become

possibieeviiiinbe Tecenindenidieatinn ebA ANl ATIN i Biosenic amine
I ﬁ-ﬁfﬁ%ﬁ@%% FeCeptors tgrmelg Téace mine Associated Receptors ™ -
TAARS: Lindemann, 1o EESHdnire PRORUBHITROW D, fRace amounts,

; L
IS TRearbsiiormecthopbsGesionicad 58706385 tBenaoinestiduring
thel 14@0RE ddohaR basmataleR, B kil 438 BREQWsK4rRt &%g@%?%]&valem
ccﬁx{;ﬂﬁgé@éhdﬁ‘%%eﬁr@%%m? 'sc':%iizgésph?'grgg: %’éxle)ty%?s@:%gs, %?gc?ia[? cCiieso;?ig,
attenBon deficit hyperactivity disorder, neurological diseases such as Parkinson Disease,
epilepsy, migraine, hypertension, substance abuse and metabolic disorders-such as eating
disorders, diabetes, obesity and dyslipidemia (Reviewed in: Lindemann & Héner, 2003;
Branchek, T.A. and Blackbum, T.P. (2003) Curr. Opin. Pharmacol. 3, 90-97: Premont,
R.T., Gainetdinov, R.R., Caron, M.G. (2001) Proc. Natl. Acad. Sci. 98, 9474-9475.;
Davenport, A.P. (2003) Curr. Opin. Pharmacol. 3, 127-134;). However, a detailed
understanding of the physiology of trace amines at the molecular level has only-become
possible with the recent identification of a novel family of G protein-coupled receptors
termed Trace Amine Associated Receptors (TAARSs; Lindemann, L., Ebeiing, 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, 1181-1 188; Borowsky, B., <t al., (2001).
Proc. Nati. 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




sensitivity to trace amines, and their unique pharmacology and expression
pattern make 2 these receptors prime candidates for targets in drug
development in the context of several diseases, some of which previously

these Radheandinkediadianesamingsdiyqarens;iavogiatandinetheontext of several

physiological relevance of TAARs and their !lgands on the systems level

diseasgsiti SMydépenticon BrEEeHRY Kitswiktide BRHHsir KxpiassiopBgter, rogress in
underdRRERDAINBROIRAY . RAA e MRS afsignalRansdy ol IS CANRXhs tevel

__ compounds acting as agonists, antagonists or positive or negative
criticafho daReiets on T ANREGEE|eleerahdhanieanhsaprnmetiers. their pharmacology
d Y E?&i%re%%"”sqgﬁbﬁ TANBIARGEPRY A& <33R00R! 1ORI3 JRLAISEGHRIING ponists,
an moeileculasr function oétﬁ% r(éceptor farr%%y an?] to fu‘tﬁ'))y L?ngerstan %tgeﬁ EOMSES,
antagqotential peletvance asgaiigetsinddniordevebpriBnt. Bhevgleseritansgmiiomnimal
therefare provides genetic.constructs comprising a DNA sequence )
model O TR Rl [ b v i Bl AR e molecular
functiaspéahitherersplavide daltrarfsienincdnctise, ivkiogegetdnmaecamprisesrgets in
drue C%‘?Finetic construct comprising a DNA sequence encoding routine or
s PPFEARL operatively linked to a mouse Thyl promoter. According to

a'pReondaapaatcineie anerpfonddeg digesensants ebika-tansasnisicauUSe DNA
as defined above. According to_a third aspect, there is provided a cell line

SEQUERGSHIGRHPE I P ARV HBR i ARSI E mouse or its
descengaptens defingshalovge ACLOFRINGILS axferitiasRerlotRer&i8ose cenome

provided a tissue or organotypic brain slice cultures derived from a
COMPERTSHePREFHO ISR BIULS GEBUEHEE dNTefitRIEsEVENmEtBEdiny tB% or human

TAAR{IRA3RECL FHRIG IBRPVIdeS & Hipsiessxpiant or a organ explant or a

culture theréof, derived from a transgenic mouse or its descendants as
defivediatnitea steetidisnged theirtivappedtateksdenrridediz tisgugenic mouse
as defgggaa%oq;eg cell extract, derived from a transgenic mouse or its
escendants as defined above. According to a seventh aspect, there is

pravidedins et atnoh-mpeEn trarssgemevadichal asldéfinedrapioverorcall culture

) %ﬂl line aor rimaré/ cell culture gs defined ab v? 0(5 abtissue or
denve mmtatr %gi{em I}lOU.SBCi S descendants Sae .1he i ({VC
organotypic brain slice cultures as defined above or a tissue or an organ
explanidinculiureothherespas definedsapavédat a tissue or cethaxtiatt asain slice

defined gbove as a model for identifying and testing the therapeutic effect
culturgs eéb"rﬁa)é?ﬂﬁa%r %%?8-@?88?&%&%& ot df?ﬂf&% BS6rders,

bipetasrdisprdes, ratie ptier dediaié hyperaickivity disecderisHessareladatbxplant or a
disorders, psychatic disorders such as schizophrenia, neurological
culturgiisezeal d3pefeddrom a transgenic mouse or its descendants as defined above.
According to a sixth aspect, there is provided a tissue extract or a cell extract, derived
from a transgenic mouse or its descendants as defined above.
According to a seventh aspect, there is provided use of a non-human transgenic
animal as defined above, or a cell line or primary celi culture as defined above, or a tissue or
- organotypic brain siice cultures as defined above or a tissue or an organ explant or culiure
thereof as defined above, or a tissue or cell extract as defined above as a model for
identifying and testing the therapeutic effect of a compound in disorders comprising
depression, anxiety disorders, bipolar disorder, attention deficit hyperactivity disorder, stress-
related disorders, psychotic disorders such as schizophrenia, neurological diseases such as

Parkinson’s Disease, neurodegenerative disorders such as Alzheimer’s Disease, epilepsy,

migraine, hypertension, substance abuse and metabolic disorders such as eating disorders,



Parkinson's Disease, neurodegenerative disorders such as Alzheimer's
Disease, epilepsy, migraine, hypertension, substance abuse and
metabolic disorders such as eating dq1§orders, 2a diabetes, diabetic

diabeteOnaplicationsmphesibh dysipidemiangiacsdaraRbansi et caRsHRHOR AN and

. assimilation, disorders and malfunction of body temperature homeostasis,
assimEiHcts Grsie e danal dircHamalrhythnicangraargiboasasasidisbrgeters of sleep
and ciRGORIAING-ANRIENIRiASRRCaINRIS S RIOVIded use of a transgenic

mouse as defined above, or a cell line or primary cell culture as defined

abBeverdina wssueiphtbregnsotypierbrainraslidetuburd s asudafimedabesegodefined

a tiss r an organ explant of. culture thereof,as defined above,ora . .
o L SR PR S e Gl vic i
slice duhetisresAtdorelingbtoa nirthisspect, thengas prplite dusd ofattrarsfanidefined

mouse as defined above, or.a cell line or primary cell culture as ggfi_ ed .

sbove SR TS ST R BFAFe Ehed et es S Bt e BV
a tissveliopan arganhexqplent dreesiliure dheradhes defingtsahidyaneii® as defined
tissue ogg_ell extract as definelcfi above %5 a tool for identifying unknown

aboverign RSO RARRFTRELSTUNTY S Bt BEPEtt) thedd fs15r0viaBaTg8ROBTR brain

slice dlARNSEERICIITIMSE S Welined:aheve, a1 8:68l ingatRimacethe s defined
or a tissue or organotypic brain slice cultures as defined above or a tissue

aboveopr g Epiant Bt A dréind T st efinebifabbliatibringisakieowr bggnds of

TAAIEKIract as defined above as a tool for determining the specificity of
compounds acting on TAARI. According to an eleventh aspect, there is
PrOAEdSE00T etidinsmenic hibade B idthescabovdransgesis | theaseras defined

abovep6%%1@?&9"&%&@%9%Qﬂ%%laﬂgygt grtgs%S&E(Q 28] Qtyﬂilﬁl téﬁ?&@ cultures as

slice cultures as defineéd above, or a tissue or an organ €xplant or culture
definahelsotay detised aboverpmeactisbue or cdlhextizotasdefiioddbbyesfan a tissue

tudying the intracellular trafficki f TAARSs or, of other cellular .

- celP iy \

o o e e A L R AR R R K gounds ating
on TAdeRved from any animal. Preferably the sequence of taarl derives from a

mammal, more preferably, the sequence of taaréi a hu n’églﬁl\él 118327,

SEEFIANIO: Hob aTHOLEL SBHEndBING BE3I0E SEQUIL NGReRRemouse as
defindirasboter may: he:ia ngdronahpigmotesli In@iprefaratemboghment hex tissue or

romoter is a tissue-specific promoter. A tissue-specific promoter may be

p .
OTEAnGP I BHABEEY | HHICHEGh RS a1 dif8tts ¥xAriedion of A fdRB fglant or culture

therediSaueisRBGIIGHOABNGF, £ Hssiik Riaindissue-Abrain- RERRHIC)HIN MUSCI&udying the
tissue, in liver tissue, in kidney tissue, etc. Preferably, the promoter

intracphiag s Epdamcod e dsion ff tibeesnattalrnermBRRSyERKEANS) AMdst
preferabhndi® of TAARI gene can be derived from any animal. Preferably the

sequence of taarl derives {from a mammal. more preferably, the sequence of taarl is a human

(NM_138327, SEQ ID NO:1)or a mouse sequence (NM_053203, SEQ. 1D NO:2).

The promoter may be a neuronal promoter. In a preferred embodiment the promoter is
a tissue-specific promoter. A tissue-specific promoter may be any promoter, which controls
and directs expression of a gene in a tissue-specific manner, e.g., in brain tissue (brain-
specific). in muscle tissue, in liver tissue, in kidney tissue, eic. Preferably, the promoter
provides specific expression in the central nervous system (CNS). Most preferably, the

promoter is the mouse Thyl promoter (Ingraham, H.A., Lawless, G.M., Evans, G.A. (1986}



promoter is the mouse Thyl promoter (Ingraham, H.A., Lawless, G.M.,
Evans, G.A. (1986) 2b The mouse ﬂ;y-l.z glycoprotein gene: complete
sequence and identification of an unusual promoter. J Immunol. 136,
The mAS2-T¥89)2 Thiecprometepenay alse heacpmirelailé plamatetidh of an unusual
controllable promoter ma any promoter, which controls the
promoé%?e%@ﬁﬁ“ﬁ'a@éﬂs@%ﬁéﬁ?& regulatable and/or inducible fashion, e.g.,
by addition of specific inducer or repressor substances. Several inducible
bacterial promoter are known in the art (Schultze N, Burki Y, Lang Y,

CERfaRIO B RS R NBE BIBRIETID PIYDS T4 (4)c oy mbgde wafraRier may be
any prdfidtdR; _&ﬁf&ﬂ%@@&@%@'é&#@%‘%n%‘%ﬂ%@%@ NEHFORIRIYe dnd/or inducible
. Neurosci Methods 1997; 71(1): 19-27; Liu HS, Lee CH, Lee CF, SulJ, _
fashiowhawgg y; addier dlatmiekilieibrsdsgeterh figheeisas imbstammemlifavesdl inducible

. - - . . . 6 - . 1] r. "
o i e TR BN
H; Naodigesbnoer@96:314He: tdfth-SWansgenideDNWLaRys@drbesingene  disruption:
. describes DNA. artificially, introdu and.incorporated jnjo an o ism
e A SR T A U . e
CF, Ssefjuebiceneitoding/TAARIa5 Theihinatisteansiruciomainasiditianalyn cell lines.

Biote R 2 At Soe Rogalc Sbaunce such o for example he

sequence: tccacc. The Kozak Sequence is a DNA sequence that
surrounds the ATG start signal for the translation_of an mRNA (Kozak, M.,

3

AREN&RRIs SFETBTCOBINYSTD dEetiBnEdE ol 699/ Veiraisstehisdssiglp! the

expredf3NAS WUl AssRes. 15 (1989) 8125- 8148.). In a preferred
embodiment, the genetic construct comprise additionally an N- terminal
influenza hemaglutinin viral leader sequence. In another preferred
embodiment the genetic construct comprises additionally an epitope
marker such as for example Ml 15 FLAG epitope. In another preferred
embodiment, the genetic construct comprise additionally a Met-Gly linker.
In a even more preferred embodiment the genetic construct comprises an
N-terminal influenza hemaglutinin viral leader sequence, an MI-FLAG
epitope and a Met-Gly linker (.Bunzow, et al. (2001) Mol. Pharmacol. 60,
1181-1188;
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X.M. Guan, T.S. Kobilka, B.K. Kobilka (1992) Enhancement of membrane
insertion and 20 function in a type lllb membrane protein following
introduction of a cleavable signal peptide. J. Biol. Chem.

267,219915-21998). Preferably, the gengtic construct is as depicted in

Figure | or Figure 2. More preferably, the genetic construct is

ThyithsTamR tinesgporaBdAn ahaysidbreritin piEbyibsTINAR kdapasiigdntroduced

m&@ﬁ%ﬂﬁﬁ%ﬁ‘ﬁt@‘éﬁ@%ﬁw 17761 (deposited under the 25 Budapest

Treaty at the Deutsche Sanunlung von Microorganismen and Zellkulturen
GmhH (DSMZ) with an effective depgsition date of 30.11.2005), or the
genéti éS%%Sﬂ‘ﬁ%)ﬂgﬁﬁﬁﬁi%ﬁ‘igiﬁﬁo%ﬁa%ﬁ% drsiberibe DNA sequence
ey APl deposited under accession number DSM 17760
(deposited under the Budapest Treaty at the Deutsche Sammlung von
Microorganismen and Zellkulturen GmbH (DSMZ) with an effective 30
deposition date of 30.11.2005). -4- The present invention further provides
a method of producing a transgenic non-human animal whose genome
comEh%é%ﬁﬁﬁgg@ﬁﬁrmm@he@aﬁ@mmmi&nga&)ﬁmmag@i:ﬁ’geéerabiy,
thganeiie consitalt a8 UpHsED el pbvVe K G- AR Bch U LB e @TeRBmple the
sARRTUMANENPRYORIG A AR R ASRA ARIALAPSIGHS NONBIAIY, star
animal from said zygote or embryonic stem cell, and .ereurgry, c% )
S g&ﬁbea“ﬁ%ﬂéﬁ% &fﬁamm%mam%g@@émﬁfééomﬁ@é@g
serpasgenioBNAenotdinge TR beér RiNHer dhndioidimeids Behd SruosHp8125-
g pigyides a method of producing a non-human io transgenic animal
expressing transgenic TAAR1 comprising a) introducing a genetic

congly %%éfeﬁ%ﬁ%éﬁﬁ?‘j ﬁ%@%eti',}to SO0HmMAN2Ya0te o1 20 Boriumag.
embryaonic stem cell, % genérating a transgenic non-AUIaN animal 1rom ‘
tesEinsl dtecare iesrpshicniaairtisndsn acasrasy In snsthniopreéemghembodiment
tHearesganiconsttiet nuanpaistnal dxpratising tsinsgenalAARh af ier 2ygaigie M1-
FRASMDRYQRICIAGRY Gl SRa s Ma s ; & compi
({.eferalﬁlaﬁgg zygote %bry%ggg&%%%%gﬁé%ﬁgﬁ r%é(fgﬁ?f\llfgre
a‘g 4fera v&,a f%%o*e&%f BRSTHCRERELT ise RRRolne L Hipgeactipronstruct
cEmpféreion, theenpgotbindechin thenaslthivds desddbdd abipreads, an M1-FLAG
cfiopB kifiazyvnetel yuaeiesnisedw) daar adliclupiayalsnbs used iR therse,
Xr.]ﬂz?.ﬂa?u%%,o{‘.@.l Io \/1?1?5;[: %?.K. Kobilka (1992) Enhancement of membrane insertion and
function in a type IlIb membrane protein following introduction of a cleavable signal
peptide. J. Biol. Chem. 267, 21995-21998).

Preferably, the genetic construct is as depicted in Figure | or Figure 2.

More preferably, the genetic construct is Thy1-hsTAARTY incorporated in the plasmid
pThyl-hsTAAR1 deposited under accession number DSM 17761 (deposited under the
Budapest Treaty at the Deutsche Sammlung von Microorganismen und Zellkulturen
GmbH (IDSMZ) with an effective deposition date of 30.11.2005), or the genetic construct
is Thyl-mmTAAR! 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 (DSM?Z) with an effective
deposition date of 30.11.2003).
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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 25 invention comprise but are

not limited to embryonic stem cells derivdd from mouse strains such as
C57BL/6, CBA/, BALB/c, DBA/2 and SV129. Preferably, embryonic stem
Thaerensn dnv atarcis7Bey eravidearanbed SEpigluEieg at(@oEANT reordbuman
afieng twBOsc porbAidNoligiide PasiabicThentdNedies I AZORR AR prising
336-340). -5- The present invention further provides the transgenic

non-LyMag BENRaH PO nankcidieaRove AR iRed MBHRERan zyeote
The term "tran%'%eI5~ c TAARI' as used herein describes TAARI protein

originatingorf‘?“ol B&‘%%ﬁé?ﬂ?ﬁﬂf?o%ﬂ'gecg nd incorporated into an

organism. 5 The term "transgenic animal” as used herein describes an )
animtl coRFPREHESRARESRARCOIRISIHM G BRI emTHI A Aserr e DN EOnic
may be inserperdtezhddhmeesbhere in the genome. For example, the
transgenic animals may be generated by injecting above described DNA
consgruct it profusipesiohavgaiesntansiArIRG SBsEINICEHRhrises
zygotes i%%&sgwApégggﬁgt tﬂg&gﬁTothers, breeding founder

esulting i &s

animals r rom the oocytes to wild type animals, testing the

offspring resulting from,these breedings for the presence of the synthetic
%@?&%@%’&4 &%eﬁ&%,*%Y%%ta‘?ﬁ%@hogﬁﬁ{%@aaﬁ%%ﬁrﬂgmBﬁfﬁ&ﬁa|9%~hwnan
iapRTRIe VoI 2y gotssina regegtoianivhaR 1 Akempasively, the transgenic

animals may be generated by introducing the genetic 15 construct as

descjbediatroecintpacpabssiorianstant aglis antbsd bbecr Y v selediingn zygote

embryoni%§m&g%méﬁgf§gﬁ@£@e§ﬁ%ﬁjof the transgene in the

genome, verifying the presence of the transgene in the transformed
embgéonic stem cnellactlgngsé irigectirlﬁ the ver.ifiefiFrecomb'nant emb%/ogic .
stem cellsTAto Dlastocyteeor (il By e ki AR B iy foLS 8T fBREsgnic
blastocystshtebeiddhsrebhant foster mothers, breeding 20 chimeras
resulting from the blastocysts to wild type animals, testing the offspring
resulting froedihageabresdioys fonthempae sencel efxressmpsganechieTAAR | .
hemizygous animals, optionally to generate homozygous transgenic
animals. In one embodiment of the invention, transgenic non-human

animals whose genome 25 comprises transgenic DNA encoding TAARI

are prRViSlath: A IBISHIRE SMbodMEnt dlieiiansgenic nonman,
animal clggr%%rises a ge§neﬁc cqnstrug%%g 35%?@2?{% ?5}5.[108? %uman animal,
Preferably, the zygote or embryonic stem cell derives from a rodent. More preferably, the

zygote or embryonic stem cell derives from a mouse.

Preferably, the zygote used in the methods described above is a CS7BL/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 Gener. 20,
39-62; Wolfer, D.P. et al,, Trends Neurosci. 25 (2002): 336-340).
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genetic construct as depicted in Fig. 2. In another preferred embodiment,
the transgenic non-human animal comprises a genetic construct
Thyl-hsTAARI incorporated in the plasmid pThyl-hsTAARI 30 deposited
under accession number DSM 17761 {deposited under the Budapest
Treaty at the Deutsche Samntlung von Microorganismen and Zellkulturen
Gmb%*‘ﬁmﬂzt)‘vﬁ%ﬁ“é’ﬁ fefceiveviep Bsifionsdanes opBOUIRCESabptRiced
dunaricldbnaipuctdisschity methbdaR! incorporated in the plasmid
pThylz-mmTaarl deposi er accession numper DSM 17760
(depcggﬁrf]et%n %?5141%81 fgg‘ (i’taﬁ"éfédt)}’%ff’t?]g%@@c%@rﬁfﬂﬁﬁﬁ@%ﬁaiﬂg
KirspdSrgennidiviety dniodedtid indrisno@nblet (DSMZYrgithsan effective
deposition date of 30.11.2005). In another embodiment transgenic
non-Rlmsrmaitimsdeninqresding tadbdgeniclciAnR bnneiprd vidasisinga
Regipeedmmbadimepindir MANSeRRIC FAPR A iHEXBEeSSR o] Smewhere
tﬁgﬁ%e-es‘%%%lvﬂc manner, i.e., in the brain. In another embodiment, the
expre%smn of the transgenic TAARI may be temporally controlled, e.g., by
addition of specific inducer or repressor substances. In a preferred
embddiraErepihdhe dasssaie avomahunashapinvatderaypressds theescribed
s geniodtAMRbproteiride afmarecpreferfetismbadimrekdberotes into
FENaPPRIGTANRLISRURISREeSHEdomlissHE SRS FIlA TRRRBRT tEQJBR:S 1o
%@5%@&@9@,-&%@&@8@5&@%@& RoRPRAumananmalknown in. o
e Sl may. beused o e melheds of the Tnveron, Eifbray.
the transgenic non- human animal is A mamniar P GPEKYSreP4RRy IR
FERENR R ABIRINE FRINBSRIRAITELS rodent. Most preferably, the transgenic
anim lltOf tktl_e i@v%%tion is a.mouse. The transgenic non-human animals
desciibed anoye HiaSFIE A Las JEReRfSIRF 1% Mortiuigedhrieenetic
FRREVRO A fyseribed aRese i e htoR arony etliccnds disseendantieoithe
tabygenisaoreholeren ferhmatssers pob id edisyeheainke ptiamo béainag by
preedingfwithrihepaamets witbianethantgonalyre Aesas)dankisused
hewgla AScBMARNBARIRY 98RNMIT G HRARRISAIC AR Mayhg used for
RiEnanig AU ARLeal PGS ANIALINS, S RISRRIAND & Seahiay
g‘%lrlngpagsegﬁ ererci Jro e%ﬁrgaéé{:e f@re_ argt%ﬁls 0 tfﬁe,se anlmafs or their

escendants. FuRhermore e 18 Egﬁl’éz ARimaisteinp by LEwioe the
eldation Ortskisedies fgatiewstenseantan cansarmrdyeediediveirytivos
translsevnioniniakesemtbbonsaicions treypreparaiionsof tissue explants or
organ explants or cultures thereof. In addition, the transgenic animal may
be used for the preparation of tissue or

In one embodiment of the invention, transgenic non-human animals whose genome
comprises transgenic DNA encoding TAARI are provided. In a preferred embodiment
the transgenic non-human animal comprises a genetic construct as depicted in F ig.lora
genetic construct as depicted in Fig. 2.

In another preferred embodiment, the transgenic non-human animal comprises a

genetic construct Thy1-hsTAART incorporated in the plasmid pThyl-hsTAARI

deposited under accession number IXSM 17761 (deposited under the Budapest Treaty at
the Deutsche Sammlung von Microorganismen und Zellkultaren GmbH (DSMZ) with an
effective deposition date of 30.11.2005), or the genetic construct is Thyl-mmTaaR1
incorporated in the plasmid pThyl-mmTaarl deposited under accession number DSM
17760 (deposited under the Budapest Treaty at the Deutsche Sammlung von
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25 cell extracts such as membrane or synaptosomal preparations. 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 pregent invention provides a tissue

or organotypic brain slice culture, 3o derived from the transgenic
MisrontanrisnagiiradsZed ubvicte Gioybitid NSlefitioni or sheiffedaseeagadition Gate of
3 ladezhitan, the present invention provides tissue explants or organ

explants or cultures thereof, derived from the transgenic non-human
anmalsiRidie e nGalien of feldescendants Moreover e,
Tg{%szt mventl%n rovides a tissue extract or a cell extract, derived _
AR E oA RRT s HRRodunsvithed By e inveiBA érakmiessed in

adissaentesits: 1”@@111@:0Ii@reiba@Urﬁilmdﬂilsm&hdltemtmﬁﬁmﬂxﬂ;)}zhﬁl\é@(pression of the
RS TR RauH#escRM e 3RIIR fimm the N QQ'MH% gﬁgﬁl&?ﬂ&cinducer or

imal repared from gsta Iis%%e%cell cultures’using the same genetic
L e e e P dtegpnen animl

OSERFIEES thedEatrsmist The\ ddnemtcinratruntaomsfising trmbsdenint, the
tBdAeeicDAAR TAMRI:gaBshel deiasied PYIFHIGHSgthods comprising
genomic Southern blot and PCR analysis using DNA isolated from tissue

biopigsiie @b imalhuwl RS APRAEBE tﬁ’n?h foiehntihs %lxlxlﬁg% rlcm)%v%qn the art,

there are alarge number of analytical procedures which may be
G LT I B PR R AR, SRt gtk
hymgeanival s e mesnps mgramaiarehlaibé ceticadmjcravedseman animal is a
rdtlensdviptagecpabineasachaisieasion (RTHRGRLAA Y NRMRe blot, in

situ hybridization, as well as methods at the protein level comprising
histoghemsisipinimmamaniah %HM%Q&i@M%@%%A%%e%%Pt'gcclat'e%rét'cally
%flcteh{?l ggf(geﬂggﬁleyel of th(_a 2(_) transgene can moreover be d%%errﬁ!ned ’
mby theEr| SChnoIBYY - which is common to those knowledgeable in
the art. Quantitative measurement can be accomplished using many
starﬁlgrd assl%ﬁ/s. For. example, transcript levels can be measured using

RT-PCR And hyBY i Shershistrbado A endg rd dbs ransegais, nesrtiaran
aIgaeksral Py idebR bR dotblbmnalysisdProteird2ipleneisizasuie or with another

garsgyedbyEddSRnVesteambietanalwisofs By pRsaRAYison of
immunohistochemically or histochemically stained tissue sections.

Imm&wﬁ&%@@yﬁﬁhﬂqﬁw e SREYRRYGHiIsIgEhsmIcal stainings as well - - he
as immuno:€electron microscopy can )

preparation of secondary cell Iines derived from primary cell preparations of these
animals or their descendants. Furthermore, the transgenic animals can be used for the
preparation of tissue or organotypic brain slice cultures. Moreover, the transgenic
animais can be used for the preparation of tissue explants or organ explants or cultures
thereof. In addition, the transgenic animal may be used for the preparation of tissue or

cell extracts such as membrane or synaptesomal preparations,

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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also be used to assess the tissue distribution of the endogenous as well

as of the overexpressed TAARL1 protein. 30 The transgenic animals of the
invention may be further characterized by methods known in the art,
comprising immunohistochemistry, eleciren microscopy, Magnetic

Resonance Imaging (MRI), Positron Emission Tomography (PET) and by
Iheliditiorglthn preptrysinlegital prutidsadidiessiplaReuwplagicabxpengo bt cultures

tROE 080 TG NGRS Aspall AR RIVRIRR gllgﬁ'xlxéﬁs Stakol T%r the invention or
arameters. Examples of behavioral tests and -8- physiologica
t ?(‘ér(t{gﬁmt&re: Spontaneous behavior, behavior related to cognitive
functions, pharmacologically-disrupted behavior, grip strength test,
Merssyistalinirscasst ipseasansmivyidas arbeavsFreact otarmdtontetuidetaed from
theepuigemibiiidniest, Mionis wateridadietic Yveaaentesthighiedaskdants.
preference test, passive and active avoidance 5 tests, marble burying test,
plus maze test, learned helplessness test, stress-induced hyperthermia,
measuring food consumption and development of body weight over time,

meagiiing, RODLIRIIRGIRILE. AR geeﬁx(;%r%%%)gj W%@iﬁ%ﬁge&éﬁ Sc‘:tlllT}%r%Q Gan be

.basal conditions and during heat ahd t exposure, determining the
I%Halﬁtﬁ?oﬁaﬁt%imé‘}*a’éﬁé‘rffﬁﬂﬁ%fthsa@%% PRABRIGH EoBtreiahtithcg. gyl
chbbmbsoaiogrtietspndetewrtiniog tiectnas gydor iedintitationidnst théaahesly

1R Qf {eggigRatermining the respiratory coefficient e.g. for analysis
of the carbohydrate and lipid metabolism, determining the substrate

e | metabolism, determining the substrate
R S A o R

CRRIBTiARER ALY ey comirising BpIpreiathemRler sadtigR analysis

‘ubagpDail striess]donditions: (eigpdbystefahrainindis. determining the body

composition (e.g. regarding water content, fat amount and fat-free mass).
Afu rmmobé;e@m?&ft EBQ”HIQ_:@@%H BNAIIoR ﬁ%&*iﬁt YRS att_@enge-b Wi@humber of

| ima, cell line or primar ture, a tissue .
L 8 S B B s Pl S sion S hewpmasenie DNA
cepRitsingarsdiodsitdhe RN delpeskrsrprsiper o N RERtifirgion by reverse
tnasehipmanpalymelssasipiovieediby (RTIRCELONo NS dRscnslanisias a
hRsRL A8 Adgtfing: ﬁ%{@&é'Q&E@%EH&:ﬁﬁR&Uélccﬁﬁl%%fsﬂfoah‘%ﬁ%%“'% P
.disorders comprisin ?&%%‘essmn .anxjety disorders, bipofar disorder, ‘
RO AT 5 B Gt S QUL Bl ARo O A R Byl of the
tisosgrnarrtioore vy disdrternpeychptibediddifié reduntioay, 2Bhich is common to

1B ZOPRRAIBBRUADIAGISA! diseases such as Parkinson's Disease,
neurodegenerative disorders such as Alzheimer's Disease, epilepsy,

migr@jﬂ&tﬂ)ﬁﬁ%tﬁ{%%&@ﬁ%%m%ﬂ%% %Q&%%piished using many standard assays. For
example, transcript levels can be measured using RT-PCR and hybridization methods
including RNase protection, Northern blot analysis, and RNA dot biot analysis, Protein
levels can be assayed by ELISA, Western blot analysis, and by comparison of
immunohistochemically or histochemically stained tissue sections. Immunohistochemical
staining, enzymatic histochemical stainings as well as immuno-electron microscopy can
also be used to assess the tissue distribution of the endogenous as well as of the
overexpressed TAARTI protein.

‘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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and metabolic disorders such as eating disorders, diabetes, diabetic
complications, obesity, dyslipidemia, disorders of energy consumption
and assimilation, disorders and malfunction of body temperature
homeostasis, disorders of sleep and circgdian rhythm, 30 and
cardiovascular disorders. Moreover, the present invention provides the

phgsiofeginareamiartitienage Sicoatimalabdedvine hprimamsiaet culivgeitive
fﬁﬁé‘éﬁﬂﬁ %@B&W@B& @yaamsﬁk%&a@umr éﬁggseﬁg&ﬂ@ai Q{?ﬁwﬁmm test,

tissue or cell ext derived

é)gnt or culturet e S [&I "
DA GO 55 P i SRR o BCTHAR U5t SRUISR B B8 test, Morris
%stmi@am@gtair.’mdestsbﬁbﬁ*@@ddméemmwe peibility toastipoamdiiance

36 BHAGL I SREY RS té@mﬁlﬂ§iﬂﬁ:ﬁiﬁé@@S‘é&ﬂe@ﬁ%ﬂkﬂ%&ﬁi@ﬁ%f%@@@iﬁﬂuwd
hg,?g gg{m (jjéengon ef|{;|t Q)@Jeractlv tX I{jls%rﬁer Ptressn rePbeg dlgi)gr Over time,

as 0]0) ttrauma]tl stress l&lsorger psycnotic disoraers su
TeRYHRRRAIY HEFHEERARY E‘é‘égé§%%m1ﬁaﬂﬁ¢@dﬁ%lm§é@s@sal conditions

apyipsyy heigrande;oldypgidensiodstsnhiianchathemandimetanelidetermining the
BIRPEAS R BHER @ée‘?ﬁ’éi’éﬁt%’s T4 B0 AR REHS T m AR EHG SAMBHEAHOURer
slipigemia, disorders nerg consufiption and aSS|m|Iat|gF;
aaﬁéwji%ig o m&&&%&%f%&é f SKIFITE Rl s oIS REE FOET Aot o8
fa@eebmdfdhcamhwmmﬂmmmmmmtsmm fhdusethstrate
z@m@ﬁﬂfv@@fdteﬁepgy%@ﬁ&mm@a?@%ﬁwﬁi&frﬁtm QAT HANS b@%‘i‘%em
animal, .a cell line or primary .cell culture, a.tigsue or.0 pic brain
et B R C o R TRire eigen the bear
rﬁé%@éidﬁ%@il REREANES aé@iﬂfe@m ﬁ?éai@ﬂ%wé sendsintiinantarisiranstry),
descpravidedhbybtde tivepiiation (tpdeseeddaniars & ook, fol a8RRE8IAGA fat-free
AAARL function. Furthermore, the present invention provides the use of a
non-human transgenic animal, a cell line or primary cell culture, a tissue
or organotypic brain slice cultures, a tissue explant or an organ explant or
culture thereof, a tissue or cell extract derived from the 15 transgenic
non- human anlmals as provided by the invention or its descendants as a

RIastHy et ik RERFTIgaTRIS o FdhRms it tHapduRaR ERRLsic animal,
aMielidaveor thenpmasant ditmnticntssogidesthmoiseiobaahosiibeiondinres, a tissue

HBRSHRR LnANIRAL:GILR LIS IALEIFBALYCE Hx%ﬂ%?c&ltgﬁfﬁ%ﬁerwed from the
anotypic brain slice cu!tures a,}éf fy(g xplant or an or explant or
R B T SO PSR e U SR P SO RGRHARS 8 & model
fapidenifnetidisiag rotigepdyitheliesiartmeoomiesutbscdisdealts agmprising
deskdabaatermin |@Qdﬂ§r§9§ﬁdﬁ?d§¥d€§o@@éﬁ F&wﬂx@%@ﬁgﬂ&%ﬂa&ﬁh@ disorder,

S%é%?s-a%%%ga ié;/oeruolgrghs% r&exss%g%{[}\éﬁlqlté 2§ gég &sorggrapgg&otlc GiSorders such as

schizophrenia, neurological diseases such as Parkinson’s Disease, neurodegenerative
disorders such as Alzheimer’s Disease, epilepsy, migraine, hypertension, substance abuse
and metabolic disorders such as eating disorders, diabetes, diabetic complications,
obesity, dyshipidemia, disorders of energy consumption and assimilation, disorders and
malfunction of body temperature homeostasts, disorders of sleep and circadian rhythm,
and cardiovascular disorders.

Moreover, the present invention provides the use of a non-human transgenic animal, a
cell line or primary cell cuiture, 2 tissue or organotypic brain slice cultures, a tissue
explant or an organ explant or culture thereof, a tissue or cell extract derived from the
transgenic non-human animals as provided 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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a cell line or primary cell culture, a tissue or organotypic brain slice

cultures, a tissue explant or an organ explant or culture thereof, a tissue

or cell extract derived from the 25 transgenic non-human animals as

provided by the invention or its descendafts for studying the intracellular
trafficking of TAARSs or of other cellular components linked to TAARSs. The
s&ﬁ%ﬁ%ﬁ’@rﬁd(tﬂﬁirﬁf@g@&ﬁﬁid&%@é%@&(‘%rpﬁﬁﬁiﬁﬁgﬂd@%ééﬁb d,'ﬁ%%?l@_ffsg, rfnigraine,

nimals; test tems,and uses substantjally as described herejn before ..

B e R R o g . isbetes,
dighsionoradicaiives. wbssivefrdipideniadlisie redomer e rensumption and
assideisfioaddisoraéesandarial fiecapecificexarmplpsanichoaieinsiudadorders of

sRRIPIRYRAERESH AR HRUARAVIK AN e gt iprended to be fimitng
unie ith t

nless otherwise specified, in connection w e following figures. 35
-to- Figures: Figure 1 shows a schematic representation of the genetic
construct huTAAR-TG incorporated in the plasmid pThyl-hsTAARI (not

shown). The controgl region of the Thyl gene was used to control the
S RIHEG A PTORATE RSO T B O 5 AP BRI R animal,

areg}idme bt ity geteulwhjchtiasticsok mpgBantyhdhfragstientuibeated dssue

egﬁi%li_i&fﬁ & andAMasFeRlreREUnR HRALSIoNIG Site tharely A8I8URGHMN the

. The present exons.(Exon 1, Exo Exon .4) of the Thyl gene are
P S BNt ey G B Qe A s oo
farasasssinadmiédt kbmeliting the human TAARI cDNA (hsTAARI, white).

The human TAARI cDNA was fused with a 10 N-terminal tag (FLAG,
Huatiotret)reCthE peckbbe iminatitagpis wdesvihaaseudiaatidesesensesansd @snimal, a
R HAOSIoRARQ SINAIBIRIE HRENING: Aci £ 09 BTG K OAaK SRANEN G issue

small letters) is followed b)éﬁSI nal s%céuence of the nfluenza .
KBRS R o TRl A FEe o AP BpE- A e ediom the
gReRlisa)ahenthe Mandiasinkeyidsdpitathetiorspiialio)r 5 deigpereints as a tool

fshiasigsehenlaticve REsastioa aRthednmIAMRTEGLoRaHHCt
incorporated in the plasmid pThyl-mmTaarl (not shown). The control

NBEiE0Lf e LoVl OaNEWEs HIReIQ aentiel the Séﬁfﬁgﬁihﬁ{‘% JA ol a

Taarl cDNA in the lﬂai . A: The 6.8 kb control region e gene in
oS A 2P B AR AR TG B EAHE 1ih s, @ tssue
crepIat er anoszxhokploning siltutedhebyolieletingerrarBextract derived from the

transgenic non-human animals as provided by the invention or its descendants as a tool

for determining the specificity of compounds acting on TAARI.

A further objective of the present invention is the use of a non-human transgenic animal,
a cell line or primary cell culture, a tissue or organotypic brain slice cultures, a tissue
explant or an organ explant or culture thereof, a tissue or cell extract derived from the
transgenic non-human animals as provided by the invention or its descendants for
studying the intraceilular trafficking of TAARs or of other cellular components linked to
TAARs.

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 the specific 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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20 The present exons (Exon 1, Exon 2, Exon 4) of the Thyl gene are
indicated in black. B: The Xhol site in the Thyl gene was used to insert an
Xhol fragment containing the human Taarl cDNA (hsTaarl, white). The
human Taarl cDNA was fused with a N- %rr_ninal tag (FLAG, hatched). C
The N-terminal tag is shown as nucleotide sequence and as its translation
into $ihgles?5 letter amino acid code. The Kozak sequence (sma_lll letters)
is followed by a signal sequence of the influenza hemaglutinin virus

(capi Jﬁgq@ow@ﬂcﬁ@f@m@ é@&tmm 1t gﬁe&@%ﬁg{}s@ BRGNS TG

.M G t Figure 3: sho stege otyping o
g Mot B j‘wiyi@%@éﬁa 0 FRpT R bRl e of the
Tﬁ@hg@mmwar;%@ly@eﬁqbﬁmgxgrmm@ﬁamﬁ&gmﬁd JONrdiaatiagrain.
Aha*hesm&abv@agﬁapfy%@ﬁd@fih% 'gmlm &M@R%ﬁfﬁ% RR6H %@Nﬁﬁgﬁgﬂﬁ% nt
I ar idium
‘E%%%?S“ IR Wé%ggﬁ&s e e ron
§WP§|(%¥6BS1@§%¥MC@XM W afidee Xivy L1z amparsamsiiassddn Mlack.
Rnﬁ‘dlséﬂhldpsye 10tk F)‘bgﬂtlgaleommlséd fegaidvesSTieannBnt contammg the -
RAFOTEOARL DG mﬁqm&%@aﬁ%ﬂ%&ﬁgﬁw DR LERGU00 with o
detect the e of the Thyl-hsTaarl sequences In ail blops es o
I\Emo fgaom3l ‘l@ﬁf\%fi&r% )mouse biopsy 34; 2: mouse biopsy 35; 3:
GoElmA -tomiohl M@@g&'hwm gonuabotli2-sEoqpampesiCanimesekiiion into single
lave I@mﬁdgamerefﬁérmi@w @&5\%@(9&!&& t@ﬁéﬁs}lé%l?&%&%?% Bnat
manufact structions u[u Ss otherwise, L}ﬂl'ﬁated ) Exa t .
LRI Sl iR FiRp cpiope tag
(%ﬁ%&ﬁé@@m&mﬁnﬂmﬂéﬂ@fwammw@p@ummad:ie)ondes

were designed based on the published mouse TAAR1 coding sequence
(Gerhigniec Acckssina fdbeiiic 05820m SR ol DN @2 QA RUTEBLARRE

1&&&%&1&%@%@ @%&Q@W AREESHORNON %@@@ﬁ@%ﬁ%n 09 the

| t Thyl-hsTAAR1 a mmTaa
e R A A A e i
%Whﬁérl%hé)cmrﬁwmm@mﬁﬁytmquwmm 5 kbp Banl-Xhol fragment

located on exons 2 and 4 was replaced by a Xhol cloning site thereby deleting Exon 3.

The present exons (Exon 1, Exon 2, Exon 4) of the Thy1 gene are indicated in black.
B: The Xhol site in the Thyl gene was used to insert an Xhol fragment containing the
human Taarl ¢cDNA (hsTaar1, white). The human Taarl cDNA was fused with a N-
terminal tag (FLAG, hatched).

C: The N-terminal tag is shown as nucleotide sequence and as its translation into single
letter amino acid code. The Kozak sequence (small letters) is followed by a signal
sequence of the influenza hemaglutinin virus (capital letters), the FLAG epitope tag
(capital letters, underlined) and the Met-Gly linker (capital letters, italic).

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(Taarl)2: Ethidium bromide stained agarose gel of PCR reaction to detect the
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(TAARI1)1: Ethidium bromide stained agarose gel of PCR reaction to detect the
presence of the Thyl-hsTaarl sequences in tail biopsies of mice.



carried out essentially according to Sambrook et. al. (Molecular Cloning: A
laboratory manual. 1989, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor.) and the 15 instructions of the suppliers of kits and
enzymes. The coding sequences of humap (hsTAAR1) and mouse
(mmTaarl) were amplified by PCR from genomic C57BL/6 DNA
Mhivieaket) X8 ¢lanedse dilingyser e nceuRCBINAS- 1sNBMHRIN(BSRAMR  negative
doddrg 5'-oiigonucleotides, hTarl-tg-3c (SEQ. ID NO: 21) and mTarl-tg-le
(SEQ. ID 20 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. 25 hsTAARJ-PCR amplification 0.5 nglyl
template DNA (pcDNA3.1-humTar01), 300,MdNTPs (PCR Nucleotide
Mix, Roche Diagnostics, Mannheim, Germany), | ,uM of oligonucleotide
huTarl -tg-3c, |,uMof oligonucleotide huTarl-tg-4nc Ix PCR buffer 3 (part
of the Expand High Fidelity 30 PCR System; Roche Diagnostics,
Mannheim, Germany), 0,075 U/l Expand Polymerase Mix (part of 'the
Expand High Fidelity PCR System; Roche Diagnostics, Mannheim,
Germany)) in a total volume of 20l were incubated with the following
protocol: 94C 2 -13- nun., IOx (94C 10 sec., 60C 30 sec., 68C 2 min.), 20x
(94C 10 sec., 60C 30 sec., 68C 2 min. +15 sec/cycle) 68C 7 min, w 12C
on a PCR Thermocycler MJResearch PTC-200 (MJResearch Inc.,
Watertown, USA). 5 mmTaarl-PCR amplification 0.5 ng/,ul template DNA
(genomic C57BL/6 DNA), 300,uMdNTPs (PCR Nucleotide Mix, Roche
Diagnostics, Mannheim, Germany), 1 ,Mofoligonucleotide mTarl-tg-lc, 1M
of oligonucleotide mTarl-tg-2nc, Ix PCR buffer 3 (part of the Expand High
Fidelity PCR System; Roche Diagnostics, Mannheim, Germany), 0, 075
U/l Expand Polymerase 10 Mix (part of the Expand High Fidelity PCR
System; Roche Diagnostics, Mannheim, Germany)) in a total volume of
20 pl were incubated with the following protocol: 94C 2 min., IOx (94C 10
sec., 60C 30 sec., 68C 2 min.), 20x (94C 10 sec., 60C 30 sec., 68C 2
min. +15 sec/cycle) 68C 7 min, oo 12C on a PCR Thermocycler
MJResearch
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PTC-200 (MJ Research Inc., Watertown, USA). 15 Cloning into the
cloning vector pCMV The resulting 1.1kb PCR amplification products were
separated using agarose gel- electrophoresis followed by purification with
the StrataPrep PCR Purification Kit (Stratagene, La Jolla, CA, USA). The
purified PCR products were then subeloned into 20 the Srfl site of the
pCM¥gatiptevector of the pCMV PCR Cloning Kit (Invitrogen-Gibco,
Carlsbad, CA, USA) according to the kits instructions. The resulting vector

are p@(%%@yﬁan%ﬂm@l@%mﬂ&%h rignirtionApe SGANENSE W& Srding

confirm encm u3| e Termlnator vl.1 Cycle
@&ﬁ%néln%?ng %ﬂ' b‘iﬁ%‘ @&e%ﬁ)‘l KBiBtsm 310 25 Genetic

Analyzer with the ollgonucleotldes deplcted in table 1: Vector
Oligonucleotides used for Resulting sequence: sequencing Term SEQ.

ID NO: CMV-hsTAAR1 T3 forward 29 SEQ. ID NO: 5. CMV-hsTAARI T7
revessaBBHQC DN LENOMYeRThXARS hd-TR31 3080 Thysman TeaN@igmid
cddstGMY-hsTAARI hu-Tar 408nc 18 SEQ. ID NO: 8 CMV-hsTAARI

hu-Tar 695 ¢ 19 SEQ. ID NO: 9 CMV-hsTAARL1 hu-Tar 757 nc 20 SEQ.

ID NER I SIMEEmTAR S hRAvarch29eEQ. ID NO: 11 pCMV-mmTaarl
T7 reverse 30 SEQ. ID NO: 12 CMV-mmTaarl mTar-293c 23 SEQ. ID

4 CMV I
e lisgh TS RGN &t ol B BN M AR Y i
KerereetQsRbanks %%&ﬁé\‘féé‘%ﬁé%%%c%@ﬁﬁf&érﬁaﬁa human TAARI
EOMY shgiichAR(|GThiersk quensasrONSEQU 1D 388QT; SEID Weié(edited on other

Mmanyalyand they Cﬁ@mgwecﬁﬁpp%gm}él%&pﬂ%%mtﬁ ‘psm obtained

bled to confir ect s ce of the pCMV-hsTAAR' vector
teE B RE! 5 LSsTy Shize o St BN oG s Bt e
eavaredaiyt asrgtieliseatoprding to Sambrook et. al. (Molecular Cloning: A laboratory
manual. 1989, Cold Spring Harbor Laboratory Press, Cold Spring Harbor.) and the

instructions of the suppliers of kits and enzymes.

The coding sequences of human (hsTAAR1) and mouse (mmTaarl) were amplified
by PCR from genomic C57BL/6 DNA (mmTaarl) or a cloned coding sequence
pcDNA3. I-humTarO1 (hsTAART).

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. |

o 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 huTlar1-1g-3c,
1uM of oligonucleotide huTari-tg-4nc 1x PCR buffer 3 (part of the Expand High Fidelity
PCR System; Roche Diagnostics, Mannheim, Germany), 0,075 U/ul 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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sequence of pCMV was omitted. They can be assembled to confirm the
correct sequence of the pCMV-mmTaarl vector (SEQ. ID NO: 4). 10

Cloning into the pThy vector The vector pCMV-mmTaarl and
PCMV-hsTAAR1 were used to generatejthe vectors pThyl-mmTaarl
andpThyl-hsTAAR1, respectively. To this end a pCMV- mmTaarl and
REMYohsT LR D weresdigestedbwithexhol and)the kesuking (st K50°C 30 sec.,

nt c ining th lcodin nce re.purified fro

0 e e R TRk N gpsearch
ﬂgﬁﬁﬁﬁ;&kﬁRZM%@H&%SV@.’@’PWQ& -G.A., Ouagazzal, A.M., Ozmen,
L., Kew, J.N., Bohrmann, B., Malherbe, P., Brockhaus, M., Loetscher, H.,
Czech, C., Huber, G., Bluethmann, IT, Jacobsen, H. and Kemp, J.A.
(2003) J. Neurosci. 23(26), 8989-9003)) that has been opened with the
restrietion enzZymel XhOR 28pTHeagsulting vectors pThyl-mmTaarl and
pThyl-hsTAARI were confirmed using sequencing with Thyl-2¢ (SEQ. ID
NO: 3);5_ﬁg)@ig@ﬁ;ﬁm}emm@%ﬁ%ﬁm@@mﬁta'og NRMIBINIAPCR Nucleotide

mprising,the genetic,construct -mmTaar] was.deposited under t
S T e R O R e e P e v
naieiinreeraiss szt gndaehisr dédy Wder B sposi3g1ha Expand High Fidelity
Beaunschwelycaeimany it doefiestve denosit andate/ol 304k 008 merase
KRags he pACke awmgﬁﬁp%ﬁglwéﬁ $0Qe 1R RS DI LSNPSR, e im,

enetic construct pThy I'-hs was deposited under'the Budapest o
%?éfgfgﬂ&)tﬂ’e%@a@a%%&ﬁ%ﬂﬁﬁa%dmﬁv SrosHiserPARY eetieieGren”°C 2
GmbH (OSZ ) (Masclierfedel weglB 1, DaB1R4 BratHEciWesg, 60°C 30 sec,
gxermeny,. With.ansiirstedenssition date,of 3P AR 200%:UPAeE NG Research
?%gjg}?)wugnberr SXX 1 6z‘:eLi~t 10 E le 2: Generating transgenic
mous iﬁes %‘-Lfgg (R1j1"&H]'Bb- g(Taarl)2 All handling of animals
was carried out in compliance with Swiss Federal and Cantonal laws on
animal research, and permission for the generation and handling of the
15 mutant mouse line was specifically granted from the Kantonale

Vetehangnniofthastming veekotpCéK ersuchgenehmigung No. 192.
The plasmids pThyl-mmTaarl and pThyl-hsTAARI were digested with Notl

and Phelkcfollonget By g¥l R arfiddiioniof thedjGkbviragsaentconisimgng these gel-
JBAH-PFRTROIRI followed by purification with the StrataPrep PCR Purification Kit
(Stratagene, La Jolla, CA, USA). The purified PCR products were then subcloned into
the SrfT site of the pCMVScript vector of the pCMV PCR Cloning Kit (Invitrogen-Gibco,
Carlsbad, CA, USA) according to the kits instructions. The resulting vector are pCMV-
mmTaar]l and pCMV-hsTAAR].

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-hsTAARI T3 forward 29 SEQ. ID NG: 5
pCMV-hsTAAR1 | T7 reverse 30 SEQ.ID NO: 6
pCMV-hsTAARI | hu-Tar 303¢ 17 SEQ. ID NO: 7
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and Taarl sequences. These fragments of pThy | -mmTaar | and
pThyl-hsTAAR1 were 20 injected into the pronucleus of fertilized C57BL/6
oocytes which were subsequently transferred into the oviducts of
pseudopregnant foster mothers essentig|ly as described in (Gene
Targeting. 1999, Second Edition, The Practical Approach Series, Oxford

B \ShrihtyAMHErbo

adingta ;o
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NN,

m&m %ﬁiﬁf&%n?h: Cr)r?cdt:]seBemu. yo--19

I Rrdsy, @©41d 25 Syl

fa) ~ditian
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Hrefesigrrmathers
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stemderipRicleic ac

UPDICD T GUUIL

d purifiédtion (R

i [P V]
TS vWitra

HSFEABDREG: 12

SCIERCaROIKreUZ

mYiEzesand) acca

rding topthe instrug}j@s[@fj\t@e 13

Ay acherane

anapéz%qgor the 30

vnnnnnnnn anirmal

presenge of thell,

h AT oLl

ABAAS

U mears vl rur\

n@%‘v‘mﬁgﬂn}ct"

rartsSycine afiial

Ty T2ah8TRARL" ar

> desigrAdted as

LUIIIPI STy 1t ICII

CI TUITIC LI IC

%h@(fm@m

pONIvaRsgeRie] ani

MalBeampiising in

their gelaome th

esgﬂuem qonstpuct

é%“%aﬂ/li\% BT t*dpy Bk s

Mix, Roche Diagnostics M nn ermany), ofollgonucle tide
Thy]-2 @i%@eqﬁm ?% o &I?ggﬁ{Fch’éﬁ?Agr}‘?ﬁ’f‘%\W?@? {SERY"

$E)m®c:c’2@1)‘<p,(]MW®Fasreauﬁ@d HifercRobheBiagr od iesoMamneimgrrect sequence
ﬁ\ﬂ@iyﬁng@gcQJ}leggQImeggRoche Diagnostics,

Mann eim, Germany)) in a total volume of 20l were incubated with the

foIIowltrﬂg PJ@EQS&JS %ﬁgE%Qm'ﬁ I§8§ (Pfl?62\9e§g%d1@e%r§19ﬁﬁf ’aﬁé%‘? Q/ector

sec) 72C 7 'min, oc 12C on a PCR Thermocycler MJResearch PTC-

TARRSCAB MY “HO WO EA e BB iship sPBB WM%@gﬁquenee
oyt 12l NidpemDaea, 280oENETPSIPER Nucleotide Mix, Roche

Diagnostics, Mannheim, Germany), 1 pM of oligonucleotide mTarl-293-c, |
pMof 15 oligonucleotide Thyl -5-nc (SEQ. ID NO: 32), Ix PCR reaction
buffer (Roche Diagnostics, Mannheim, Germany), 0, 05 Ulyl Taq DNA
Polymerase (Roche Diagnostics, Mannheim, Germany)) in a total volume
of20 | were incubated with the following protocol: 94C 2 min., 30x (94C 20

?i;?rlr%g?‘ygle %/I%?s@j &g 7%%07({2\';:??5;?51 (I)rrllcz.i, I\D/\i-.:lFt{ertown,

- The vector pCMV-mmTaarl and pCMV-hsTAARI were used to generate the
vectors pThyl-mmTaarl and pThyl-hsTAARI, respectively. To this end a pCMV-
mmTaar] and pPCMV-hsTAAR1 were digested with Xhol and the resulting 1.1 kb
fragment containing the Taar! coding sequences were purified from agarose gels . They
were subsequently ligated into the vector pThyl (Fig. 1A; Fig. 2A; Richards, 1.G.,
Higgins, G.A., Quagazzal, A M., Ozmen, L., Kew, LN, Bohrmann, B., Malherbe, P.,
Brockhaus, M., Leetscher, 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-mmTaar] and pThy1-hsTAARI were confirmed using
sequencing with Thyl-2¢ (SEQ. ID NO: 31) and restriction digests.
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20 USA). The PCR products were analyzed by standard agarose gel
electrophoresis as described in Sambrook et al. (1989). See figure 3 for

an example of genotyping. Three founders were identified with an

insertion of the human TAARI construct 25 and designated as
B6-Tg(TAARI)1.6, B6- g(TAAR1)1.7 and B6-Tg(TAAR1)1.29. Three
foundpegwaieddretified pilbuaia OSeHIRMEfHISBMBRIRRULYTIYGhm Taar]
S gemonalshas BE-RATRAN A ROTATARUR S e vor
B6-Tg(Taarl)2.27. Semiquantitative analysis o RUMan and mouse
Mo eirassond s kalean S hH shiNreyibsdrrderdegdhicD-38124
Brousschresdl GFgEAART) haaffB6vd dgépadr)ya date Qffspringoobtogder the

identifisd faundeiSIRe1Fa4d AARI) 1.6, B6-Tg(TAARL)1.7 and
B6-Tg(TAARI)1.29 were tested for expression of mMRNA coded by the

tryct 1y hsTAARI. Offspri f the identified f; .
o ol FERAHL OARA o PURA R RS IR BRI v e
ERAre S dREr PR N R HY sy Apd bR SRl wng rpR qEEpniTHesnd

fr Bobnassi Ghmdl 1D SbHStrivbiscEayddnrii(Eaarl), and Syl Bs AR @e réakmany,

e SRR SR LIMS §1% it RAMNRL MOUSE RrANSWASSM 17761.

isolated, transcribed into cDNA and detected with Real-Time PCR using a
combination of primers and probe specific for the synthetic N-terminal
Tag common to both constructs (Fig 1C, to Fig 2C). RNA was prepared

from tissue fa 1ples essentially according to Chomczynski and Sacchi
(Sing@%ﬁ—%ﬁgt GO RREARSRET I gt RAdigtd AR D1 and Bé-
thabEgamade-phenol- chloroform extraction, Anal. Biochem. 162 (1987)
156-159.). In brief, mice 6 to 8 weeks of age were sacrificed, and total
brainswiérerdémoveshana heasageniestinid Qumplameskh ofisizBbderal and

e d homageriapalit | Qi Tieobrsl and
gi%gﬁ@pig%}{ﬁfﬂaﬁié%@cﬁ* e R A lne o

genjzer ol :
RN LT iRg Brb R D6 aT S BB ek aeri it effasc

Gotumelofhe Alsrvtosoe sddubisegaendy] Ytecipitated using 2 volumes of

isopropanol. The precipitated total RNA was washed with 80% Ethanol

and digdsopieanid GARCHIRATINARAO I RNAWAARIRRLOUIIeE 20 MBING(T and

the lal 0 r I he RNeasy. Mini Ki
ESECHD R R s SRRy s

%a?éaﬁ%g’ségw@é%%@ EreeRagen, Hilbdnredrinpgnd pThy1-hbsTAART were

mjected into the pronucleus of fertilized C57BL/6 oocytes which were subsequently
transferred into the oviducts of pseudopregnant foster mothers essentially as described in
(Gene Targeting. 1999, Second Edition, The Practical Approach Series, Oxford
University Press, New York) and Hogan, B., Beddington, R., Costantini, ., und Lacy, E.
(Manipulating the mouse embryo. 1994, Second Edition, Cold Spring Harbor Press, Cold
Spring Harbor). Offspring delivered by the foster mothers were considered as founder

animals and analyzed for the presence of the respective transgenes in the genome.

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

Transgenic animals comprising in their genome the genetic construct “Thy1-
hsTAARI1” are designated as B6-Tg(TAAR1)1 and transgenic animals comprising in
their genome the genetic construct “Thy1-mmTaarl” are designated as B6-Tg(Taarl)2.
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For cDNA synthesis the Omniscript Reverse Transkription Kit (Qiagen,
Hilden, Germany) was used according to the instructions of the
manufacturer. Briefly, 2.g total 25 RNA were mixed with 1M oligo (dT)15
(Roche Diagnostics, Mannheim, Germanyp, 0.5mM of each dNTP
(PCRNucleotide Mix, Roche Diagnostics, Mannheim, Germany), Ix Buffer
RT(Qiagen, Hilden, Germany), 10 U RNAse Inhibitor (Roche Diagnostics,
Mannheim, Germany) 1 | Omniscript Reverse Transcriptase (Qiagen,

Hildeg, Gepp i atealhvotumg 9f 20 |. The reaction mix was
incubated at 37C for Ih. 30 Real time PCR was carried out using Custom

desig Nt Xpressi a rding to the Quantitect
G_eneﬂéfz%i%”é%ié%f%&%ﬁg@a%ﬁﬁ&?ﬁ?fﬁéﬁ’?fmﬁﬁyz Hhe
farRyshesspleriberditieehdiy ﬁéggéﬁ%l@@%n@a’fo}éé%@ﬂ{@- NO: 31),
ydithefic! ijeterchingtialy dncl cOTBisESEOf AT0WUard)primat(ISEQANG er (
RBMHEENRISRO HMRIASRR RN 34) VA EM@J’@@'&Q-&BC@

0: 35),.As control the 35 Yakima Yellow labeled nggﬁg ) )
D TG ER TR KBt A LS sishaedath the
RYsanpagarsoHilIER, Bsimatty) Adainstthechodsekibping 7218- §énec) 72°C 7

miaTiae] APORHACIICR DRSS AROSPORESIBIT P P) Wasused ’Eekrch Inc.,
uaniilect, Rrgbe PCR Master Mix, 21il Quantitect Assay Mix and 2l

cDNA were set up in white reaction plates (MJ Research Inc., Watertown,
USA) on a DNA Engine Opticon 2 (MJ Research Inc., Watertown, USA)
and real time PCR with the following temperature 5 protocol were
performed: 95C 15 min., 45x (94C 15 sec., 56C 30 sec., 76C 30 sec).
C(T) YalueSirerdatceidiéd 2&idgrhie Opticon monitor Software (MJ
Research Inc., Watertown, USA). The results of one experiment are
sumnifatizedinatldbiwe; [ e pédfideRP swB Ciide dectriofitie Roese
B%@&Eﬁ&ﬁ%ﬂz&eﬁfﬁ%&@%lﬁ ﬂﬁ%%@%%%ﬁrﬁg%?&pj-wﬁ—a ]t UM of
- arh2.15, B6-To(Tagrh2.19.a - aarl)2.27,as.well as two
B P N o R e o
ety e RlantaonC daerin’iép ddeh Tradstdvitnlvienesn <Benlee Diagnostics,
SpenificiQUantiteeh pssay (Qigelildan, LOeemany)aned askoRIoNS:g
oBASAOP W DI ERRAIDAUSE A IS AIDR SPAGIG Q3R o
?§§ y Segé%?ijg 2). t5 From wildtype mice cgntrol reactions where the
Verdd & ealioyse it Kesttcad Wendd Wik esateddne Hatertown,

{albks are obtained close or below to the threshold of detection (Table 2).
On the other hand, the lines B6-Tg(TAARI)1.7, B6- Tg(TAARI)1.29,
B6-Tg(Taarl)2.19 and B6-Tg(Taar 1)2.27 express the transgenic

The PCR products were analyzed by standard agarose gel electrophoresis as
described in Sambrook et al. (1989). See figure 3 for an example of genotyping.

Three founders were identified with an insertion of the human TAAR construct
and designated as B6-Tg(TAARID)1.6, B6-Tg(TAAR1)1.7 and B6-Tg(TAAR1)1.29.

Three founders were identified with an insertion of the murine Taar] construct and
designated as B6-Tg(Taar)2.15, B6-Tg(Taar1)2.19 and B6-Tg(Taarl)2.27.

Semiquantitative analysis of human TAAR1 and mouse TAARI expression,
respectively, in brain regions of the transgenic mouse lines B6-Tg(TAARI)I and B6-
Tg(Taari)2
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construct, as C(T) values are within the range of plasmid positive controls
(Table 2). 20 Sample: Transgene specific Housekeeping gene probe:

(Arbp) probe: C(T) +/-standard C(T) +/- standard deviation deviation

B6-Tg (TAARI)1.6 36.4+/-4.2 30.7+/-0.6 {B6-Tg(TAARI) | .7 24.6 +/- 0.8
28.5+/-2.4 B6-Tg(TAARI)1.29 27,2+/-1.6 31.6 I+/-2.2 B6-Tg(Taarl)2.15

36.2+€H3griz@, 6 HheOdenBGeAdiTad )2 B3O PG (T AATOLM 30 BG+I-4(BAAR1)1.7 and

THTRRIA ?Z%e?é‘ée@t@d%&iﬁre%%n%ﬂmﬁ%&ﬁ/d% B8 oitdtrdels Thy1-

S e e el T

@éri%éfﬁg[éfﬁa@é)8mhvé§h@ﬁﬂedcf0pwmeﬁﬁmrr@£mf®%m@®d3&Ghﬁd:omtructs

PRhylmieasar) (10 copies) 29.1 nd -19- pThyl-mmTaarl (10 copies) 25.4
nd pThyl-mmTaarl (10 copies) 22.2 nd pThyl-mmTaarl (loTcopies) 19.1

nd Takjee; BP@ gﬁ&h%f%@é E&H@tﬁl@@ﬂ‘{!@iy&fﬁl@f&%'%dﬁweﬁs TAARIa
fromB6- TQ(TAA ?ﬁand aar ebr ins for the presenczaa
r

176 WRENA Y o0 S POH ) BEESHEE Mkt
tpgsoghddhsto Aﬂi\éﬁsg)érﬁétmtﬂsi‘smtw&?@géﬁen@ R{él*‘cum@mbgm@nmof primers

ﬁmﬁm@ts@@mﬁéiwa@r@ BiNdesenueRseRNIRG REAMEINGS B6MNUEBAAructs (Fig 1C,
| operatively linked to a mouse Thyl promoter. 2. A transgenic
m%u " according to claim 1 wherein the transgenlc mouse is C57BL/6. 3.

Atra ic mouse ordln to any one of the claims 1 to 2
e A oROR oD o SSRGS Op et gk and
SwebtdiPig il snp ohehw dlafRd o lation by acid guanidinium thiocyanate-phenol-

chloroform extraction, Anal. Biochem. 162 (1987) 156-159.). In brief, mice 6 to 8 weeks
of age were sacrificed, and total brains were removed and homogenized in 10x volumes
of Trizol Reagent (Invitrogen, Paisley, UK) in Lysing Matrix D tubes using a Fast Prep
IP120 tissue homogenizer (Savant Instruments, Inc., Holbrook, N.Y.) at a setting of 6 for
20 s. The homogenates were extracted 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, 2ug total
RINA were mixed with 1uM oligo (dT}15 (Roche Diagnostics, Mannheim, Germany),
0.5mM of each dNTP (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)

in a total 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
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5. A cell line or primary cell culture derived from a transgenic mouse or its
descendants according to any one of claims 1 to 4. 6. A tissue or
organotypic brain slice cultures derived from a transgenic mouse or its
descendants according to any one af the claims 1 to 4. 7. A tissue explant
or a organ explant or a culture thereof, derived from a transgenic mouse
cHefts iesese Helbintd Adicareipyae ivyprrectfitnlOp wimuskdo 14 1S Qnatig e
eBtracPOR MMagHreirazt] GervackironmatansgenitcMyusesar stsup in white
deseRAGHUS (ATCREdIRG: taany 2580 the claimsiito 4Qidkdsp@fa 2 (MJ
NORAHTAR. t&@&%ﬁ@@ﬁl B8Nl ALSPEAIRG AR Claime. g vl AnaILIRG OF
prr'Q?a%E}{ cell culture da"‘%%‘?{:di?%‘& CJ?”“@? 2O 8 {13SYE-Argrdang E g braB
Jice cultlres accor to, claim 6 or a tissue Oor an organ e>2
U3 5t SECBRA T RO SRS U e TS g
cYéitarg s B iedel for identifying and testing the therapeutic effect of a
compound in disorders comprising depression, anxiety disorders, bipolar
disorde TR AbIMHETRSEFSHEYS CHUIRPErSHrtletaklf d s HRingarr ARBHISIS,
pairctratic dideidessbBitth (38 Adthizbpbrdied AdRivl dgidalldideaseb 5d8h as
RarkipSants) DiseBsel gituroerfendrativie (Tiserters sucki as iz hiinee's
RiseAse SRIARSY, IDIGRAINE phYRBEIRRSINRSHDIBNCEa NS PR JeacRBIA
%P@M'&P‘éﬁ&( deyssueh as @QEQ&Q%%QEH%@%‘P%E%@ A0GUS,, Hilden,

lications, obesit iIdemia, disorders of energy co um tion
0 A LU RO 1 By e

h%i'Fﬁ 85@#@%“%‘5???6& hf&den and circadian rhythm, and cardiovascular
disorders. 14. Use of a transgeni¢c mouse according to claims 1 to 4, or a
cell lifd°8t T?SH‘#Y&’W&% Eﬁﬁﬁﬂ%‘a%&é’ﬁd‘(ﬁ&‘%h&é‘?‘ﬁ%%e GrECHBLTE P not
oAt pidisraifienieen teftureD sekisidin g ttrekd slose or beltgdpipthgshold
ortyéateeiplahttdr Bulfurddiotredhatcordimg B daiifARdn B tigsde or cell
exjlaata ReAreBg-Tlain:8i sl a o BioTagsessngl ApRd funetiogedd. Use
afodstransganie) MauseRcaading tslaims.liafp QiR CaILIPE anpmary
cell culture according to claim 5, or a tissue or organotypic brain slice
cultures according to claim 6, or a tissue or an organ explant or culture
thereof according to claim 7, or a tissue or cell extract according claim 8

transgenic mouse according to claims 1 togd, 6t acell line C@ﬁfi\ BB Cell,

azaasol for identifying unknown ligands ()ffm‘iﬂﬁis@zﬁws$féfuaekeeplﬂg gene
culture according to claim 5, or a tissue crd@;gaaptyplc rala G@:CU ltures

%q{é.ld{li%(gpgﬁll 6or-a-tissue oranot djgg)SH (aIQ or-cuit E»}I_ﬁt_ 6(6[

accarding to claim.7..or.a tissue.or.cell.extract am‘nrdlnn claim 8 as a toal

ng&ggr’ﬁﬁﬁl% the speC|f|C|ty of compour] dé-4¢ fn%gon TAA RS - 2.4

B6-Te(TAARD)1.29 272 +H-1.6 31,6 H-22
B6-Tg(Taarl)2.15 362 +-34 296 +/- 01
B6-Tg(Taar)2.19 23.7 H- 0.4 300 +-1.8
B6-Tg(Taarl)2.27 24.9+-06 280 +H-13
wildtype 39.6+/-35 28.1+/-1.1
Blank (H0) | " below threshold | nd

B6-Tg(Taarl)2.19 without reverse transcription | below threshold nd

B6-Tg(TAAR1)1.7 without reverse transcription | below threshold nd

pThyl-mmTaar] (10 copics) 33.6 nd

pThyl-mmTaarl (10" copies) 29.1 nd




13. Use of a transgenic mouse according to claims 1 to 4, or a cell line or
primary cell culture according to claim 5, or a tissue or organotypic brain
slice cultures according to claim 6, or a tissue or an organ explant or
culture thereof according to claim 7, qa tissue or cell extract according
claim 8 for studying the intracellular trafficking of TAARSs or of other

qdltylmodmpotiéntsiiesied to TAARs. WH2522 TAAR1 trahsgenic animal

ATRIARLTRE PIRPERLyention refates 1oy gernetic Construcis;gomprising

DNA-encading-TAARI-and-their use-to-generate-animals-transgenic-for

LILAYZ 7 , AL : -~
f%TW;%ggeﬁ%lﬂc animals comprising in t]he'|r genome trah8genic DNA

encodingPARRIdhaimdseabmdenethads af geoprating: R dhese @aimals.
(T3l in SRQUENGRLIS HNG vrdd0n ntiofmrprsa: Reghe <120>

TAARI Ir 2nic_anim 39? _23&_00 %P,< 50> EP 05111699.4
. C .
B e S e O 1 <0115

1020 <212> DNA <213> Homo sapiens <400> 1 atgatgccct tttgccacaa
tataattaat atttcctgtg tgaaaaacaa ctggtcaaat 60 gatgtccgtg cttccctgta
cagtttaatg gtgctcataa ttctgaccac actcgttggc 120 aatctgatag ttattgtttc-
tatatcacac ttcaaacaac ttcatacccc aacaaattgg 180 ctcattcatt ccatggccac
tgtggacttt cttctggggt gtctggtcat geccttacagt 240 atggtgagat ctgctgagca
ctgttggtat tttggagaag tcttctgtaa aattcacaca 300
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agcaccgaca ttatgctgag ctcagcctcc attttccatt tgtctttcat ctccattgac 360
c1=59¢lactatg ctgtgtgtga tccactgaga tataaagcca agatgaatat cttggttatt 420
tgtgtgatga tcttcattag ttggagtgtc cctgctgttt ttgcatttgg aatgatcttt 480
ctggagctaa acttcaaagg cgctgaagag atatattaca aacatgttca ctgcagagga 540
ggttgctctg tcttctttag caaaatatct ggggtactga cctttatgac ttctttttat 600

A dasRiaaah el GG é%% %&?&%EC Glaaa %85‘;’5&@5%69 2 PHIA
se@ﬁﬂ@%%%ﬁ%q}ﬂﬂgg SRl ?g 4 aagggg%%%%ﬁ%géﬁ % Mg?gﬁsgromom.

atttcacaaa gcaaagaaag gaaagc

A ctaatatgct_ tgccctit ctttatctgt acagtcatgg acccttttct tcactacatt 840
R P LS ARG AR T DG e AR A GO G5 7BL/S.

ccaatggttt atgcattttt ctatccttgg tttagaaaag cactgaagat gatgctgttt 960
A GRpsaR I RET s sRIging dateen gy gfthattht ttitggaattayeatinatagikIPAAR ]
PIa&gios> 2 <211> 999 <212> DNA <213> Mus musculus <400> 2 atgcatcttt
gccacgctat cacaaacatt tcccacagaa acagcgactg gtcaagagaa 60 gtccaagctt
Degeeidiacasf titapigiearttcainaic s dggaesactelagtigasaan 20  tgatagtaa
taatttccat atcccatttc aagcaacttc atacacccac caactggctc 180 cttcactcca
A dagecatigh seactitcio Sggaciislgaia atg 240 -2- gtgagaact
accg%ggggtgzggg?&gmggg@qg&c tctgt%%%ggg%gan% lés&?rétcsg%asfgf‘cgam &
tgctgagctc cgcctccatt ttccacttag ctttcatttc cattgaccge 360 tactgtgctg

tgtatgacce tttgagatac aaagccaaga tcaatatcte cactattctt 420 gtgatgatcc
s et ayee e o
taaaaggagt ggaé’gagcg] a?c%caggt t aéiga cctgggegge 540 tgtteteect
Ictttagtaa agtatctggg gtactggcgt tcatgacttc cttctatata 600 cctggatctg
A e R AG TR TSI RIna fE A sHEta Bt dedacddoomgyrasgeaic mouse or
its d RS A GRS Rt ERRatthy Haimeictahgcaccacaa 720
agcaaggaaa caaaagccgc gaagacctta gggatcatgg tgggcgtttt cctcgtatge 780
A ugyrgedest mrckiguangglecived donotitcrtggeniaigbtatcoe s cle@édants

accesEga gracyeaeigha ¢degttddy tcttgaatt ctgccctcaa teccgatggtt 900

Use of 2 non-human transgenic animal according to claims 1 to 4, or a cell line or primary
cell culture according to claim 5, or a tissue or organotypic brain slice cultures according to
clair 6 or a tissue or an organ explant or culture thereof according to claim 7, or a tissue or
cell extract according claim § as 2 model for identifying and testing the therapeutic effect of
a compound in disorders comprising depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder, stress-related disorders, psychotic disorders such as
schizophrenia, neurological diseases such as Parkinson’s Disease, neurodegenerative
disorders such as Alzheimer’s Disease, epilepsy, migraine, hypertension, substance abuse



10.

11.

12

tatgcctttt tctatccctg gttcagaaga gccttgaaga tggttctcct tggtaaaatt 960
ttccaaaaag attcatctag gtctaagcta tttgqtaa 999 <210>3<211> 1116

<212> DNA <213> Artificial <220> “<223> Description of artificial
sequence: xhoi fragement of genetic construct Thyl-hsTAAR1 comprising
hsTAAR1 cDNA fused with a N-terminal FLAG tag. <400> 3 ctcgagtcca
ccatgaagac gatcatcgcc ctgagctaca tcttctgect ggtgttcgec 60 gactacaagg

andogatgaiadigneRigegeAloalgeecit C tiaat 120 atttcctgtg .
dylgannaRgan clagicagat gat tcgc t c%t%&c%%g%:%%?t%%abi G Eﬁ&ﬁs" obesity,
ofﬁ%% atcca(’: actc Lg C aéﬁgg?é%%ﬂﬂﬂwmm diserdarpand malfunction
t Qé%'agéa 55%85% %ﬁ%ﬁﬁcﬁﬁ%@é{wéé@@ﬂ@%m%@@ rhytitggegt
cargiqgrsriargtistrsentt atggtgagat ctgctgagea ctgtiggtat 360 titggagaag

Ustecttlpt%aa aattcacaca agcacggaca ttatgctgag ctcagcctcc 420 attttccatt
fotcftcar eV HIARESEEEHnS Litgigea tecacmagelldse samaagocasl culture
ACCRIAtEE A TORETE (et Ay S tioBttAg I EgRgIe B0 e GIBBIMs to claim 6, o7 o
tisttgoattggratgatslintlggagaiasasiicaragdy agetaragag $00 a%aégét%‘%%en extract
ga

acanealgiRaCIIsADRINAIYUQSIEY 1oltctitag cadaatatct 660 ggggdtac
cctttatgac ttctttttat atacctggat ctattatgtt atgtgtctat 720 tacagaatat

Usatftatogsdadaganoeg goaabaitaaiagionss, (alcan3ag dB0LGIceraaid .

scaiitgasat.aaanqatodaaticaca, aaag gaaagctgtg 840, ,

15339352t ggattgtgat Iggggg_gt%%ta at%c"tﬂézg%%cc _gé’ff‘%a%fﬁf g to claim 6, or 2

amac%%tcagag% accetitic %.f Hite %?ﬁ%é%&ﬁé%ﬁ%?at@gétﬁ%@ cgcell extract
GEHES c%t@saaaé?eit FERstlae wrybismmd coafBandd 1020

s dURY3PRR0.68C at gatgctgttt ggtaaaattt tccaaaaaga ttcatccagg 1080

X : {gtaaa tatg%t}%%}ggﬁs% gc%:():ra ag c?c%%alial 18491 sl Lo 95.prijysry cell culture

. cOtdIng 1o clandS, o1 4 tissue or Srganotypic brain slice cultures according to claim 6 or a

tissue Cfr an organ explant or culture thereof according to claim 7, or & tissue or cell extract

according claim § as a tool for determining the specificity of compounds acting on TAARI.

Use of a transgenic mouse according to claims 1 to 4, or a cell line or primary cell culture
according to claim 5, or a tissue or organotypic brain slice cultures according to claim 6, or a
tissue or an organ explant or culture thereof according to claim 7, or a tissue or cell extract
according claim 8 for studying the intracellujar trafficking of TAARSs or of other cellular
components linked to TAARs, '

*oH



<212> DNA <213> Artificial <220> <223> Description of artificial
sequence: xhol fragement of genetic construct Thyl-mmlaarl comprising
mmTaarl cDNA fused with a N-terminal FLAG tag. <400> 4 ctcgagtcca
ccatgaagac gatcatcgcc ctgagctaca tctteggect ggtgttcgec 60 gactacaagg
acgatgatga cgccatggga-atgeatottt gecaegatat cacaaaeatt 120 tcccacagaa
acagcgactg gtcaagagaa gtccaagctt cggigtagag cttaatgtca 180 ctcataatcc
tggccactct ggttggcaac ttaatagtaa taatttccat atcccatttc 240 aagcaacttc
atacacccac caactggctc cttcactcca tggccattgt cgactttctg 300 ctgggctgtc

Tﬂ@t@@&ﬁﬁ iﬁ@ﬁ@@ﬁ&@e@&@@@aﬁ&@é@@%@@g HoaRitin3a0NgUegRRIAECT AAR 1
%gt%iaag ac%%gra e aarﬁrr%?ilt%tggs (f‘ltgafgg: tf&g(f&tcg %%Eéel ictg??%%tsac%mprlsmg

tcattic ca ccgc tactgtgctg tgtgtgaccc tttgagatac 4807 aaagccaaga
1&&%@&%@&%@1@%@&8@8@ tiRgt écf fs%algkfa?fﬁaias 3F gencrating
thattggfatigatcticctg gaactgaact taaaaggagt ggaagagctg 600 tatcgcagtc
(aggatcagoga cctgggceggc tgtteteect tetttagtaa agtatctggg 660 gtactggegt
tcatgacttc cttctatata cctggatctg ttatgttatetgtttactat 720 aggatatatt
tcatagctaa aggacaagca aggtcaatca atcgtacgaa tgttcaagtt 780 ggattggaag
ggaaaagcca agcaccacaa agcaaggaaa caaaagccgc gaagacctta 840
gggatcatgg tgggcgtttt cctcgtatge tggtgeccgt tetttctctg cacggtectg 900
gaccctttcc tgggctatgt tatcccaccc tctctgaatg acgcactgta ttggtttggg 960
tacttgaatt ctgccctcaa tccgatggtt tatgcctttt tctatccctg gttcagaaga 1020
gccttgaaga tggttctect tggtaaaatt ttccaaaaag attcatctag gtctaagcta 1080
tttttgtaac tcgag 1095 <210> 5 <211> 410 <212> DNA <213> Atrtificial
<220> <223> Description of artificial sequence: sequence resulting from
sequencing the vector construct pPCMV-hSTAARL1 with T3



<400> 5 ctcgagtcca ccatgaagac gatcatcgcc ctgagctaca tcttctgect
ggtgttcgec 60 gactacaagg acgatgatga cgccatgggc atgatgccct tttgccacaa
tataattaat 120 -4- atttcctgtg tgaaaaacaa ctggtcaaat gatgtccgtg cttccctgta
cagtttaatg 180 gtgctcataa ttctgaccac actggttggc aatctgatag ttattgtttc
tatatcacac 240 ttcaaacaac ttcatacccc aacaaattgg ctcattcatt ccatggccac
tgtggacttt 300 cttctggggt gtGEJHEHE G CeHAGANT atggtgagat ctgctgagca
clgfggtat 360-ilggagaagotictgtaa aattcacaca agcaccgaca ttatgctgag
410 <210> 6 <211> 345 <212> DNA <213> Atrtificial <220> <223>
BE8eriplitfiRef SraficrisEqasihta! sequence resulting from sequencing of
PGMV-h5EHARAE with T7 <400> 6 aatcagaagc tccaaattgg attggaaatg

aaaaat

GtttsE 4o

atgatgccct
gatgtccgtg
aatctgatag
ctcattcatt
atggtgagat
agcaccgaca
cgctactatg
tgtgtgatga
ctggagctaa
ggttgctectg
atacctggat
gcaagattaa
atttcacaaa
Cctaatatgct
attccaccta
ccaatggttt
ggtaaaattt
<210> 2

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

<400> 2
atgcatcttt

gtccaagcett
ttaatagtaa

cttcacteca

aa tttca§aaa caaagaaagg 60 aaagctgtga agacattggg gattgtgatg

tgccctttc 120 tttatctgta cagtcatgga cccttttctt
cactacatta ttccacctac tttgaatgat 180 gtattgattt ggtttggcta cttgaactct
atfftaaté caatggttta tgcatttttc 240 tatccttggt ttagaaaage actgaagatg
atgoigttish gtaraatiibeeagaangat 300 tcatccaggt gtaaattatt tttggaattg
agttcatagc tcgag 345 <210> 7 <211> 490 <212> DNA <213> Atrtificial
5%25; g£45> Description of artificial sequence: sequence resulting from
setpienomg of pPCMV-h5TAARL with hu-Tar 303c. <400> 7 ctgttggtat
fhddagdiyecierittzcaattcacaca agcaccgaca ttatgctgag 60 ctcagectce

alfftecati tgtctttcat ctccattgac cgctactatg ctgtgtgtga 120
tttgccacaa tataattaat atttcctgtg

cttecctgta cagtttaaty gtgctcataa

ttattgtitc
ccatggceac
ctgctgagea
ttatgctgag
ctgtgtgtga
tcttcattag
acttcaaagg
fcttctttag
ctattatgtt
ttagtgatgc
gcaaagaaag
ggtgcecttt
ctttgaatga
atgcattttt

tccaaaaaga

muscuius

gccacgctat
ccctgtacag
taatttccat

tggccattgt

tatatcacac
tgtggacttt
ctgttggtat
ctecagectec
tccactgaga
ttggagtgtrc
cgctgaagag
caaaatatct
atgtgtctat
caatcagaag
gaaagctgtg
ctttatctgt
tgtattgatt
ctatccttgyg

ttcatccagg

cacaaacatt
cttaatgtca
atcccatttc

cgactttctg

ttcaaacaac
cttctggggt
tttggagaag
attttccatt

tataaagcca

cctgetgret

atatattaca
ggggtactga
tacagaatat
ctccaaattg
aagacattgg
acagtcatgg
tggtttggct
tttagaaaag

tgtaaattat

tcccacagaa
ctcataatcc
aagcaacttc

ctgggctgtc

tgaaaaacaa
ttctgaccac
ttcatacccc
gtctggtcat
tcrtetgtaa
tgtctrtcat
agatgaatat
ttgcatttgg
aacatgttca
cctttatgac
atctratcyc
gattggaaat
ggattgtgat
acccttitct
acttgaactc
cactgaagat

ttttggaatt

acagcgactg
tggccactct
atacacccac

tgataatgcc

ctggtcaaat
actcgttggce
aacaaattgg
gccttacagt
aattcacaca
ctccattgac
cttggttatt
aatgatcttt
ctgcagagga
fTtctttttat
taaagaacag
gaaaaatgga
gggagttttc
tcactacatt
tacatttaat
gatgctgttt

gagttcatag

gtcaagagaa
ggttggcaac
caactggcectc

ctgcagcatg

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

1020

60
120
180
240



tccactgaga tataaagcca agatgaatat cttggttatt tgtgtgatga tcttcattag 180
ttggagtgtc cctgctgttt ttgcatttgg aatgatcttt ctggagctaa acttcaaagg 240
cgctgaagag atatattaca aacatgttca ctgcagagga ggttgctctg tcttctttag 300
caaaatatct ggggtactga cctttatgac ttctttttabatacctggat ctattatgtt 360
atgtgtctat tacagaatat atcttatcgc taaagaacag gcaagattaa ttagtgatgc 420

SCaatRgadg ‘Kieea sty gat@gaaatgam%atﬁ@agaa@gcaamg c 300

30202080 GGLY AR + £24 00 B T2l B08: A RMNAR at el LAY Iastaégc 360

<220> -5- <223> Description of artificial sequence: sequence result

RO eGSR 6R pEVVEHEPARIR 1 AAA NG &G@?ﬁ@tE‘A‘OGﬁ%‘CaWC“ 420

iggagicea ecaigardag %@&e@@@&t@@m@@aﬁgﬂ@&@@@begi@ttw@@t@ectg 480
actacaagg acg;%(gga a§ac ccatg? C ata ccct ttt ccacaa tataatttaat 120 540
IO RIEEE Etag%&?& g%té CRPGEEe %‘-ié"-é‘a?éﬁf‘aét@ 189-99¢

tgtgcicataa ttiotgateacactegiiggca@taigatagdiaitgtttctaiatcacacti24atata 600
aaacaac ttcataccc caaatt tcattc ccact acttt 300
D G teat o e oSO cotopt e g, 000

QGRS QY @ teQ 1o N AT RZ R3S A I AT ¢ P> 94229 DEs@gsicnagaa 720
[Eficial S8 UENCE; SEAUERLSARIUIENG IO  $EFUEASRG R 780

EQJCMlé‘\\!'é/%hsTAAFx’l cht%r?hunggr?%QSc <4 %> 9aa§aaggcaagga ttagt%;t%gtatgc

t&@‘%ﬂfa%&% JahbEdcAE ARGgatr9a9igaahhEC60t 9ggaktiteh dadageassy B840

RAGgA2EP G Iglenragraatiggaseiieyaalondaai 120 fteeaala gelgotgeer 900

ctttctttat ctgtacagcc atggaccctt ttcttcacta 180

tatgectttt tectatcccty gttcagaaga gccttgaaga tggttctcct tggtaaaatt 960

ttccaaaaag attcatctag gtctaageta tttttgtaa 999

<210> 3

<211> 1116

<212> DNA

<213> Artificial

<220>

<223> Description of artificial sequence: xhoI fragement of genetic

construct Thyl-hsTAARL comprising hsTAARL cDNA fused with a
N-terminal FLAG tag.

zﬁgngtica ccatgaagac gatcatcgec ctgagetaca tcttetgect ggtgttcgec 60
gactacaagg acgatgatdga cgccatgggc atgatgccoct tttgcecacaa tataattaat 120
atttcctgtg tgaaaaacaa ctggtcaaat gatgtccgtg cttccctgta cagtttaatg 180
gtgctcataa ttetgaccac actegttgge aatctgatag ttattgtttc tatatcacac 240
ttcaaacaac ttcatacccc aacaaattgg ctcattcatt ccatggccac tgtggacttt 300
cttctggggt gtctggtcat gecttacagt atggtgagat ctgetgagea ctgttggtat 360
tttggagaag tcttctgtaa aattcacaca agcaccgaca ttatgctgag ctcagcctec 420
attttccatt tgtciticat ctgcattgac cgotactatg ctgtgtgtga tocactgaga 480
tataaagcca agatgaatat cttggttatt tgtgtgatga tcttcattag ttggagtgic 540
coctgergtit ttgeatttgg aatgatcttt ctggagetaa acticaaagg cgetgaagag 600
atatattaca aacatgttca ctgcagagga ggttgctctg tcttctttag caaaatatct 660
ggggtactga cctttatgac ttctttttat atacctggat ctattatgtt atgtgtctat 720
tacagaatat atcttatege taaagaacag gcaagattaa ttagtgatgc caatcagaag 780
ctccaaattg gattggaaat gaaaaatgga atttcacada gcaaagaaag gaaagctgtg 840
aagacattgg ggattgtgat gggagttttc ctaatatgct ggtgcccttt ctttatctgt 900
acagtcatgg acccttttet tcactacatt attccaccta ctttgaatga tgtattgatt 960



cattattcca cctactttga atgatgtatt gatttggttt ggctacttga actctacatt 240

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 artificial sequence: sequence resulting from
SEqLEREHg BT PERV-hSTRARIANItHIFIPAE 7 57E62 K400 FO “é¢agtatdgio

gagajciget gageasigit ggtejtitgo agaagicticigtaaaalic: 60 racacaaggacoso

CgRGalialg cloageicag GolRGaLIt ceattigict ticatctcca 120 ttgaccgcta

ctatgctgtg tgtgatccac tgagatataa agccaagatg aatatcttgg 180 ttatttgtgt

gatgatctic attagttgga gtgtccctgc tgtttttgca tttggaatga 240 tctttctgga
geHaact®@aaaggcgctg aagagatata ttacaaacat gttcactgca 300 gaggaggttg
ciﬁéicttﬁfﬁﬁagga@aa tatctggggt actgaccttt atgacttctt 3160 tttatatacc
tggatctatt atgtta 386 <210> 11 <211> 411 <212> DNA -6- <213> Artificial
s&23rpPascoption iof artificial sequenaSecpnea resuting from
sequenditly BREE MY InfifiRask ot T3n« 4003211 etigaliteeh Eedtgaagac
-terming Al ag.
gatcatcgcc ctgagctaca tcttCtgect ggtgttcgcc 60 gactacaagg acgatgatga

cdealgbar atgatelt ogeaseelat casagacatt 120, egracagag acagcoaciy

gtcaagagaa gtccaagctt ccctgtacag cttaatgtca 180 ctcataatcc tggccactct

Jhftiticade astst

caactggeis citeactecrtgycoargiTgactiedy300cctgtacay

Ctcataatcc
aagcaacttc
ctgggctgtce
ggggaaatcc
ttccacttag
asagecaaga
gctgtttatyg
tatcgcagtc
gtactggcgt
aggatatatt
ggattggaag

gggatcatgg
gaccctrtce
tacttgaatt
gccttgaaga
tttttgtaac
<Z210> §

<211> 410
<212> DNA
<213>

<220>
<223>

tggccactct
atacacccac
tgataatgcc
tctgtaaagt
ctrtcatttc
teaatatctc
cattrgggat
aggtcagcga
tcatgactte
tcatagctaa
ggaaaagcca
tgggegrtet
tgggctatgt
ctgccetcaa
tggttctect

tcgag

Artificial

pescription of

sequencing the

<400> &
ctcgagteca

gactacaagg

ccatgaagac

acgatgatga

ggttggeaac
caactggcetce
ctgcagcatg
tcacaccaqgo
cattgaccgc
cactattcty
gatcttccety
€ctgggegge
crtctatata
aggacaagca
agcaccacaa
cctegtatge
tatcccaccce
tccgatggrt

tggtaaaatt

artificial sequence: Sequence resulting from

ttaatagtaa
ettcactcca
gtgagaactyg
accgatatca
tactgtgetyg
grtgatgatcc
gaactgaact
tgttctecct
cctggatcty

aggtcaatca

.agcaaggaaa

-tggtgcecgt

tctetgaatyg
tatgcotttt

ttccaaaaaqg

taatttccat
tggccattgt
ttgagcgctg
tgctgagctc
tgtgtgacce
tegttagttg
taaaaggagt
tctttagtaa
ttatgtratt
atcgtacgaa
caaaagccgc
tctttetcty
acgcactgta
tctatccetg

attcatctag

crtaatgtca
atcecatttc
cgactttcty
ttggtatttt
cgeetecatt
tttgagatac
gagecettect
ggaagagctg
agtatctggg

tgtttactat

tgttcaagtt
gaagacctta
cacggtecty
ttggttiggy
gttcagaaga

gtctaagcta

vector construct pCMv-hsTAARL with T3

gatcatcgec ctgagotaca tottctgoct ggtgttogec

cgocatyggge atgatgeccet tttgecacaa tataattaat

1116

tAHC R AR bR SR D (P GATERAL P AT Ecact 2

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1095

60
120



ctgggctgtc tgataatgcc ctgcagcatg gtgagaactg ttgagcgctg ttggtatttt 360
ggggaaatcc tctgtaaagt tcacaccagc accgatatca tgctgagctc ¢ 411 <210> 12
<211> 378 <212> DNA <213> Artificial <220> <223> Description of
artificial sequence: sequence resulting fram sequencing of
pCMV-mmTaarl with T7. <400> 12 tataggatat atttcatagc taaaggacaa

caaggtcaa tcaatcgtac gaatgttcaa 60
g S SAAe A EE

bettac

CCaagcacca

AL ey ceosoecs

tttgctogtaaty atggtgac cottctttot etggacoaic i telg gacaatt tectgggatac cacac

lqialgeea codieliga atg %%g:%aa%tc%%tt

caatccgatg gtttatgcct ttttctatcc ctg

i,

caga

P39

Qartion Attt
ag agcc‘ﬁ%

a agatg

9%%? acttt

et afftrccaHa JagHtttarcrg Rt aatuREe t crautigtagaetcyay @ at
SRR § e A0 ag2d 4 PNA s 23z Agdicial 5490845923~
Description of artifiCial sequence: sequence resulting from™ sequencing of
>V-rngaarI with mTar-293c. <400> 13 gtgagaactg ttgagcgctg
Hogtatttggggaaatcc tctgtaaagt tcacaccage 60 accgatatca tgctgagctc

egbbtccattticcactt

i

tHidgatatd

g ctttcatttc cattgaccge 120 tactgtgctg tgtgtgaccc
agtRaaga tcaatatctc cactattctt 180 gtgatgatce tcgttagttg

gayecttect getgtttatg catttgggat gatcttcctg 240 gaactgaact taaaaggagt

Yoty a@ﬁ% g%ﬁ?g@fa@%é@@%ﬁama B%g .

agtatctggg gractggegt teatgactic ctct

<400> 6
aatcagaagc

aaagctgtga
rttatctgta
grattgattt
tatccttggt
tcatccaggt
<210> 7

<211> 490
<212> DNA
<213> Arti

<220>
<223>

tccaaattgg attggaaatg aaaaatggaa tttcacaaag

agacattggg gattgtgatg ggagttttcc taatatgctg

SRAUERcEesttkithittalron
cctggatctg t 371 -7-

caaagaaagg

gtgcecctttc

cagtcatgga cccttttett cactacatta ttccacctac tttgaatgat

ggtttggcta
ttagaaaagc

gtaaattatt

ficial

cttgaactct acatttaatc caatggttta tgeatttttc

actgaagatyg atgctgtttg gtaaaatttt

tttggaatty agttcatage tcgag

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

<400> 7
ctgttggtat

ctcagcctec
tccactgaga
ttggagtgtc
cgctgaagag
caaaatatct
atgtgtctat
caatcagaag
gaaagctgtyg
<210> 8

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

<220>

tttggagaag
attttccatt
tataaagcca
cctgergttt
atatattaca
ggggtacigda
tacagaatat

ctccaaattyg

ficial

tcttectgtaa
tgtctttecat
agatgaatat
ttgcatttgy
aacatgttca
cctttatgac
atcttatege

gattggaaat

aattcacaca
ctccattgac
cttggttatt
aatgatcttt
ctgcagagga
ttctttttat
taaagaacag

gaaaaatgga

agcaccgaca
cgctactatg
tgtgtgatga
ctggagctaa
ggttgctctg
atacctggat
gcaagattaa

atttcacaaa

ccaaaaagat

Description of artificial sequence: sequence resulting from

ttatgctgag
ctgtgtgtga
tcttcattag
acttcaaagg
tcttctttag
ctattatgtt
ttagtgatgce

gcaaagaaag

180
240
300
360
410

60
120
180
240
300
345

60
120
180
240
300
360
420
480
490



<210> 14 <211> 292 <212> DNA <213> Atrtificial <220> <223>
Description of artificial sequence: sequence resulting from sequencing of
pCMV-mmTaarl with mTar-345nc. <400> 14 ctcgagtcca ccatgaagac
gatcatcgcc ctgagctaca tettctgect ggtgticgge 60 gactacaagg acgatgatga
cgccatgggc atgcatcttt gccacgctat cacaaacatt 120 tcccacagaa acagcgactg
edagagsa gipCaagcif cectgtbcain titaaigicar 4 8G acfecenaater tydecdagtdiron
ggttggcastugasiagd (Rattcmatitedttit 2 he - B3 H¥&fc atacacccac
£@a@etggetc cttcactcca tggcecattgt cg 292 <210> 15 <211> 391 <212>
DM RZEISCARfIERIQ 2O caags [Dégeaplidfrof arifidiad Seqiidagacacc
SEAURNESJ CSHIRG IR FRAEHGHO ARCHMVTAAL I Tk 5400+

15 gttatttgit tactatagga tatatttcat agctaaagga caagcaaggt caatcaatcg 60

téGaatgitcddgttetiyoaiiigaadagetahoeatcataasgtdt dgtrtddaasd

dedk rrgeagcoeag;aceiiagaar deatgelone caliicaiciatagiggicgesegticicac
180 tctciégcac%gégtcctg%acc ctttcctggg ctatgttatc ccaccctctc tgaatgacgc 240

A T ot ARG e LIRS Gty CIANERS JEogactee

tecetggity agaagagcchtygagatggt ntcetiggicaaatttcgcagagag atte Sdg:
atctaggtct aagctatttt tgtaactcga g 391 <210> 16 <211> 451 <212> DNA

<203> Aytificial <220>

<211
<212>
<213>

370
DNA

<220>
<223>

Aartificial

sequencing of pCMv-hsTAARL with hu-Tar 695c.

<400> 9
acaggcaaga

tggaatttca
tttcctaata
cattattcca
taatccaatg
gtttggtaaa
atagctcgag
<210>
<211>

<212>
<213>

10
386
DNA

<220>
<223>

ttaattagtg
caaagcaaag
tgcrggtgee
cctactttga
gtttatgeat

attttccaaa

Artificial

atgccaatca gaagctccaa attggatigg

aaaggaaagc
ctittctttat
atgatgtatt
ttttctatcc

aagattcatc

tgtgaagaca
ctgtacagtc
gatttggttt
ttggtttaga

caggtgtaaa

ttggggattg
atggaccctt
ggctacttga
aaagcactga

ttatttttgg

sequencing of pCMv-hsTAARL with hu-Tar 757nc.

<400> 10
acagtatggt

dCacaagcac
ttgaccgcta
ttatttgtgt
tctttetgga
gaggaggttyg
tttatatacc
11

411
DNA

<210>
<211>
<212>

gagatctget
cgacattatg
ctatgctgtg
gatgatcttc
gctaaacttc
ctctgtcttc

tggatctatt

gagcactgtt
ctgagctcag
tgtgatccac
attagttgga
aaaggcgcetg
tttagcaaaa

atgtta

ggtattttgg
ccrecatttt
tgagatataa
gtgtccctge
aagagatata

tatctggggt

agaagtcttc
ccatttgtct
agccaagatg
tgttrtigea
ttacaaacat

actgaccttt

pDescription of artificial seguence: sequence resulting from

aaatgaaaaa
tgatgggagt
ttcttcacta
actctacatt
agatgatgct

aattgagttc

Description of artificial sequence: sequence resulting from

tgtaaaattc
ttcatcteca
aatatcttgyg
tttggaatga
gttcactgea

atgacttctt

60
120
180
240
300
358

60
120
180
240
300
360
370

60
1290
180
240
300
360
386



<223> Description of artificial sequence: sequence resulting from
sequencing of pCMV-mmTaarl with mTar-755nc. <400> 16 cccaccaact
ggctccttca ctccatggcc attgtcgact ttctgetggg ctgtctgata 60 atgccctgea
gcatggtgag aactgttgag cgctgttggt attttgggga aatcctctgt 120 aaagttcaca
ccagcaccga tatcatgctg agctccgcect ccattttcca cttagetttc 180 atttccattg
aﬁ%%étaéfgt‘t&?bﬂtgt gaccctttga gatacaaagc caagatcaat 240 atctccacta
ttetirgat gatcctegtt agttggagcc ttectgctgt ttatgcattt 300 atgatct

A B g A0S g TS gGIE 360 8. o

a gccigg gcggctgttc tcecttcttt agtaaagtat ctggggtact ggcgttcatg 420
aetieeliet alatanctogaicigtialg § 45 ke stOacd Teedd g2l ggddrddNA 6o
<213> Artificial <220> <223> Description qf artificial sequence:;
T R A PR e ican 120
<HOTSIPINA 2LCIRAHTLTAT LIOIESDIS P eSthislivrror drfdiaica 180
sequence.cotigpnacteotie tga@@2> tBgrattmtgtegytgetigtgug@? 1210240

1%5%%%1?1:24&5@&;‘\:%%;1@'\4‘3&&8&@3: %mﬂgalcfg%ccattgt cgactttctg 300

ctgggetgtc tgataatgec ctgcagceatg gtgagaactg ttgagegetg ttggtatttt 360

ggggaaatcc tctgtaaagt tcacaccagc accgatatca tgctgagote ¢ 411

<210> 12

<211> 378

<212> DNA

<213> Artificial

<220 o

<223> Description of artificial sequence: sequence resulting from
sequencing of pCMv-mmTaarl with T7.

<400> 12

tataggatat atttcatagc taaaggacaa gcaaggtcaa tcaatcgtac gaatgttcaa 60

gttggattgy aagggaaaag ccaagcacca Caaagcaagy 2aacaaaagc cgcgaagacc 120

Ttagggatca tggtgggegt tttectogta tgetggtgoe cgrtettict ctgcacggtc 180

ctggaccett tcectgggeta tgttatccca coctctctga atgacgcact grattggttt 240

gggtacttga attetgocct caatcecgatg grttatgoct ttttotatoo ctggttcaga 300

agagccttga agatggtict cottggtaaa attttccaaa aagattcate taggictaag 360

ctatitttgt aactcgag ' 378

<210> 13

<211> 371

<212> DNA

<213> Artificial

<220>

<223> Dbescription of artificial sequence: sequence resulting from
sequencing of pCMv-mmTaarl with mTar-293c.

<400> 13

gtgagaactg ttgagcgetg trggrattrt ggggaaatco totgtaaagl tcacaccage 60

accgatatca tgctgagcete cgoctccatt ttecacttag ctttcatttc cattgaccge - 120

tactgtgctg tgtgtgacce tttgagatac aaagcecaaga tcaatatctc cactattett 180

gtgatgatcc tcgttaglty gagecttect gotgtttatg catttgggat gatcttoctg 240

gaactgaact taaaaggagt ggaagagetg tatcgcagtc aggtcagega cctgggegge 300

tgttctcoct tetttagtaa agtatctggg gtactggegt tcatgacttc cttctatata 360

cctggatctg t 371



<223> Description of artificial sequence: oligonucleotide <400> 19
cctggatcta ttatgttatg tgtc 24 <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 <220> <223> Description of artificial sequence:
oligonucleotide <400> 21 gcctcgagtc caccatgaag acgatcatcg ccctgagcta
Laleitctgg ctggtgttcg 60 ccgactacaa ggacgatgat gacgccatgg gcatgatgcc
<tittgccd@?as 112 <210> 22 <211> 28 <212> DNA -9- <213> Attificial

:%%%gb %%Qﬁcription of artificial sequence: oligonucleotide <400> 22

gcctcgagct atgaactcaa ttccaaaa 28 <210> 23 <211> 20 <212> DNA

%%

Artificial . e .
Dggé%fhtwon of artificial sequence: sequence resulting from

sequencing of pCMv-mmTaarl with mTar-345nc.

<400> 14
ctcgagteca

gactacaagyg
tcccacagaa
ctcataatcc
aagcaacttc
<210>
<211>

<212>
«213>

15
391
DNA

<220>
<223>

ccatgaagac
acgatgatga
acagcgactg
tggccactct

atacacccac

Artificial

gatcatcgcc
cgccatggge
gtcaagagaa
ggttggcaac

caactggctc

ctgagctaca
atgcatcttt
gtccaagcett
ttaatagtaa

cttcactcca

sequencing of pcMmv-mmTaarl with T7.

<400> 15
gttatttgtt

tacgaatgtt
agccgcgaag
tctctgeacy
actgtattgg
tceotggtte
atctaggtct
<210>
<Z211>
<212>
<213>

<220>
<223>

16
451
DNA

tactatagga
caagttggat
accttaggga
gtcctggace
tttgggtact
agaagagcct

aagctatttt

Artificial

tatatttcat

tggaagggaa
tcatggtggg
ctttcctyggg
tgaattctgc
tgaagatggt

tgtaactcga

agctaaagga
aagccaagca
cgttttecte
ctatgttatc
cctcaatecg

tctecttggt

9

tcttctgect
gccacgetat
ccctgtacag
taatttccat

tggccattgt

caagcaaggt
ccacaaagca
gtatgctggt
ccaccctete
atggtttaty

aaaattttcc

sequencing of pCMv-mmTaarl with mTar-755nc.

<400> 16
cccaccaact

atgccctgea
aaagttcaca
atttccattg
atctccacta

gggatgatct

ggctccttea
gcatggtgag
ccageaccga
accgetacty
ttcttgtgat

tcctggaact

ctccatggcec
aactgttgag
tatcatgcty
tgctgtgtgt
gatcctegtt

gaacttaaaa

attgtcgact
cgctgttggt
agctccgect
gaccctttga
agttggagcec

ggagtggaag

ttctgctyggy
attttgggga
ccatrttcca
gatacaaagc
ttcctgetgt

agcrgratcg

ggtgttcgec
cacaaacatt
cttaatgtca

atcceatttc

cg

pescription of artificial segquence: sequence resulting from

caatcaatcg
aggaaacaaa
gcecegrtctt
tgaatgacgc
ccttttteta

daaaagatic

pescription of artificial sequence: sequence resulting from

ctgtctgata
aatcectctgt
cttagcttic
caagatcaat
ttatgeattt

cagtcaggtc

60
120
180
240
292

60
120
180
240
300
360
361

60
120
180
240
300
360



<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 ¢ 21 <210> 25211> 21 <212> DNA <213>
Artificial <220> <223> Description of artificial sequence: oligonucleotide
OB SHYREETET Iehtg L 21918312 269198 92 9IS N A 420
<RiBechntificied =22Gm a228stD@seription of artificial sequence: 451
oligonucleotide <400> 26 ccttgcttgt cctttagcta tg 22 <210> 27 <211> 115
<g%%3 Dél%lA <213> Atrtificial <220>

<21Z2> DNA
<213> Artificial

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

<400> 17
ctrctggggt gtotggteat g : 21

<210> 18

<211> 22

<Z212> DNA

<213> Artificial

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

<400> 18
gcataatgtc ggtgottgtg tg 22

<210> 19

<211> 24

<212> DNA

<213> Artificial

<220>
<223> Dpescription of artificial sequence: aligonucleotide

<400> 19
cctggateta ttatgttatg tgtce _ 24

<210> 20

<211> 23

<212> DNA

<213> Artificial

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

<400> 20
cttgcctgtt ctrtagegat aag 23

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

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

<400> 21
geoctogagte caccatgaag acgatcatcg coctgageta catcttotge ctggtgiteg 60

cCgactacaa ggacgatgat gacgecatgg gceatgatgoe cttttgocac aa 112
<210> 22

<21i> 28
<212> DNA



<223> Description of artificial sequence: oligonucleotide <400> 27
gcctcgagtc caccatgaag acgatcatcg ccctgagcta catcttctge ctggtgttcg 60
ccgactacaa ggacgatgat gacgccatgg gcatgcatct ttgccacgct atcac 115 - 10-
<210> 28 <211> 28 <212> DNA <213> Attificial <220> <223>
Description of artificial sequence: oligonucleotide <400> 28 gcctcgagtt
athiaadtay ctagate 28 <210> 29 <211> 20 <212> DNA <213> Artificial
$240> <223> Description of artificial sequence: oligonucleotide <400> 29
aarmaccoicadipebggg G r<2i0ei 30 <B4len?@ : <dldphfece? #3>
éé%{é%gaégzw <223> Description of artificial sequence: oligonucleotide

g

taataggast cactataggeg0 <210> 31 <211> 20 <212> DNA
<213> Atrtificial

<210> 23

<211> 20

<Z212> DNA

<213> Artificial

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

<400> 23
cgactttctyg ctgggetgic

<210> 24
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Dpescription of artificial sequence: oligonuclectide

<400> 24
caacagttct caccatgcty ¢

<210> 25

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Description of artificial sequence: oligonucleotide
<400> 25

gtactggcgt tcatgacttc ¢

<210> 26

<211> 22

<Z212> DNA

<213> Artificial

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

<400> 26
ccttgettgt cctttageta tg

<210> 27

<Z11> 115

<212> DNA

<213> Artificial

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

<400> 27
gcctcgagte caccatgaag acgatcatcg ccctgageta catcttetge ctggtgtteg

¢cgactacaa ggacgatgat gacgccatgg gcatgcatct ttgcocacget atcac

28

20

21

21

22

60
115



<220> <223> Description of artificial sequence: oligonucleotide <400> 31
gtgctcegtg gatctcaage 20 <210> 32 <211> 21 <212> DNA <213>
Artificial <220> <223> Description of artificial sequence: oligonucleotide
<400> 32 ggatgatggc atgcagcact g 21p<210> 33 <211> 18 <212> DNA
<213> Artificial <220> <223> Description of artificial sequence: forward
peiger 5400> 33 -11 gatcatcgcec ctgagceta 18 <210> 34 <211> 20 <212>

Bﬁ%? <%§_3> Artificial <220> <223> Description of artificial sequence:
é@gérsa,mmeqaﬂow 34 gcgtcatcat cgtccttgta 20 <210> 3S <211> 16

igz’_lt%? DNA <213> Atrtificial

<223> Description of artificial sequence: oligonucleotide

<400> 28 _
gcctcgagtt acaaaaatag cttagacc 28

<210> 29

<211> 20

<212> DNA

<213> aArtificial

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

<400> 29
aattaaccet cactaaaggyg 20

<210> 30

<211> 20

<212> DNA

<213> Artificial

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

<400> 30
taatacgact cactataggg 20

<230> 31

<211> 20

<212> DNA

<213> Artificial

<220
<223> Description of artificial sequence: oligonucleotide

<400> 31
gtgctcegty gatotcaaac 20

<210> 32

<21l> 21

<212> DNA

<213> Artvificial

<220>
<223> Dpescription of artificial sequence: oligonucieotide

<400> 32
ggatgatggc atgcagcact g 21

<210> 33

211> 18

<212> DNA

<213> Artificial

<220>
«223»> Dpescriprion of artificial sequence: forward primer

<400> 33



<220> <223> Description of artificial sequence: FAM labeled probe
<400> 35 tcttctgect ggtgtt 16

-11 -

gatcatcgeco ctgagceta 18

<210> 34
<211> 20
<212> DNA
<213> Artificial

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

<400> 34
gcgtcatcat cgtecttgra 20

<210> 35

<211> 16

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: FAM Tabeled probe

<400> 35
tcttctgect gatgtt 16



