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- 1 - Knock-out animal for TAARI function Trace am nes
(TAs) are endogenous conpounds rel ated to biogenic

.amine neurotransmitters and present in the mammali an

nervous systemin trace anounts. The intense research
efforts on the pharmacol ogy and netabolismof trace
am nes during the |ast deciddes has been triggered by
their tight Ilink to a variety of highly prevalent 5
cofdogkoruts godmad fop, TAARLfuREhioBphr eni a, anxiety
di sorders, bipolar disorder, attention deficit
hyperactivity di sorder, neurological di seases such as

Parkinson's Disease, epilepsy, mgraine,

hypert ensi on, substance abuse and netabolic disorders

such as eating disorders, diabetes, obesity and.
dys|Trpiatanings (TRey areveedogenoud Gamemrvends redateib frebiogeiemine
rFeB%tE%gfﬂltte?Q hnd 3’;@9%16 gg&%ﬁﬂaﬂﬁeﬁgﬂ@@ﬁﬂ%gﬁ&n id ttAce ﬂﬁgunts The

Bl ackburn . ar macol
lgwnwesqaffélrﬁéﬁﬁlfts ORtfre phagamelegi Wet@@wm B anmqadurmg the

142 @@cja)ieﬁﬁa@ (E)een ﬁ@é&ed achir thit 1inR& a Vdiedy 88 hly revalent

enport 2003 r i n.. Phar
COSHIIPRS PHsD dFPres Pob i ToB T S S R H ci bt
apﬂ&ﬁﬁ@:@ﬁm I‘Qf@eﬂat‘@\d’@f cHS‘ﬂrﬂl&Sn@ﬁoIbQﬁal ditth ec shdraslParléhsoln&disease,
the.rec

e )
sy PaRe Bt hb bt i Ll Bl 410k Bl caing

disoades,Ahdbrtes Agweigr atdetysiREdepiadRevi¢WalARs Lindsmanm deitémar, Trends

' %arm?%?%%n%OS%Sﬁﬁt %é %%’5 n@ﬂ%é@nyﬁrﬂ Rp, (2003) Curr.

QpEp- fﬁwﬂa@b Rz M0 7sdtrempnt, RIG ?ﬂWIHOVPR& rf%?é@n: Mgp,(2001) Proc.

NetBhcddl 885, 98 @@741\9@%/,@55’&11 &t, 2ab. (206830 h?%harﬁﬁtdﬂ 3,127~
ese

1%335%?@%&1 ‘%%359 ugéﬁéﬁafl g@&%&ﬁ%lﬁ@%ﬁfﬁ?ﬁ%@%ﬁ&n the

rh(|516¢u1arlléﬂeﬂhkﬁ daielbarame Ip@@yblawdh tm?ta&?dm;ﬁpﬂidremﬂn ekefamily
Se. rece S 0 arl

S ST aRuR ettt ® Spit st QoG RE et ARy

I$odeenavn, i Eodlingy ey Koasichwiiad AbdemzowiRedsrandy, . Ke &loener, M.C.

(s BRnoli 85205 13, RIS LATLa00 NI PR Q60843611185

eyl Brgeiris CORLY Reocshietl chsal Seial. S 95,6364 o tapmof these

rBRpebrs Qﬁﬁl@‘}r gt e @&Q%nﬁﬁest :Hﬁi ﬂleﬁ)&ﬁicﬁ%ﬁihgﬂn%‘ldg?raﬁd

t hei r pharnmacol ogy and t he npdes

CKPIEHRQHLRA B Makf W@Cﬁ&?ﬁsmm f@agrﬁat?ﬁé%r t%’i%@'fsﬁ@d%

de@dopiEbrst in e RGERE 5f Svatl cﬁ&é§$e§ I sohedft whiichn@gabiislehad been linked

TAARS I .
e € ot Rraods Qeiauer S s P LR et Fis O Tpog Amine
Asssbined Récepond sudf their ek ohithgsysteesioicbaitically fleprotds oma
dg{a{l&?@owlegé i &%%Ll}én ?Q{t’?rhotheﬂ' thIHEc%?({ﬁztaﬁH dd B%Hés of

evance as rug Oan
ngnel tpamsdegiton; i dootrxp rcgmpd'é@ds\ﬂé@tl@ RS REORISES HEREOTAREOT POSIUVG

ofgk ] nfd?l'bla@&@ gH@[’ﬁﬂQ{snMell?aQ tﬁﬂ%ﬁ c@ﬁ@xﬁﬂ'rﬁlﬂdﬁﬂcﬁﬁk Sargeted

co rising i@én their no%ﬁdg ar get ed tlon of £ thi
OI'%AR}OU@% s asa‘?saenﬁﬁﬁm KOO aré%ﬂf\n@mo this

rél:%pf&tfﬁﬁﬂ)salﬁf tolAEled chgart I @eir p@[e@xtmﬁe&@aﬁe&‘s’ taﬁlgfﬂs inldteg

d, entlon also relates to the use of these animals as

ﬁv YPtor assessing -2 TAARL function and for

i dentifying unknown |igands of TAARL as well as for
t he The present invention provides vector constructs and methods for producing non-

human knock-out animals comprising within their genome a targeted deletion of the

- TAAR1 gene. Said TAAR1 knock-out animals, as well as methods of producing them, are

“also provided. The invention also relates to the use of these animals as a tool for assessing
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characterization of novel |igands of TAARs ot her than
TAARL, for analyzing the tissue distribution of
TAARL, for analyzing TAARL signal transduction
mechani snms, for anal yzing thepphysiol ogi cal function
of TAARL in vivo, and for identifying and testing for

PakRe ﬁ%&%a REUEdGd&frRa)k ufknAviCRIRAYSATA AR AR ersgf?latmle
preventin di sorders I | O anxi e

et aErson of rﬁaﬁeﬂfgaaﬁi%#ﬁ“e“ﬁ Oég?réﬂﬁ iﬁigéf%g& ppalyzing the tissue

dl}z‘tﬁbﬁﬂ@ﬁ bﬁTMRﬂJJ f&ﬂﬁ@}rzmg ‘BAARBSgii# hahelhctos atederdsms, for

R

| the thoaisgein effa:tt iof & cathpourdkingres tipharbpray attsigritorders comprising

Ic‘eesﬁﬁﬁh%x?&* h?&.ﬁ%rs, lg?gfaﬁgﬂgrdep Xﬁ%ﬁﬁcﬁf@éﬁgﬁ’ gﬁ&g&iv%}‘a%order,

sorders such as eatin

aﬁlressbr@péﬁdsdxsemdatsepse@hotm dagpadre suchmp phezopPhEE, né%@éqgﬂgﬁl diseases

QyBhi PLARILRs DS QT A8ESAQEn NG INsor QD SIHARE A%eﬁ\ﬂé} s disease,
assimlation, di sorders .and | function.o
%%ars such as eating

sPURpYr BHgIAES INpRESIoNs Pebstagre phuse pad petabp %%
&ibdrdad) cﬁﬁbe&&yﬁllamnc&ﬁ&ﬁlaitiﬁn@vc&fésmi aysligldearigelisordébhef energy

resent. i nventian. ther.e O
Bratphiot e snans eb SRR RO psretors,
hpsdaseain chsrdddswﬁﬂtap@am amgi1mﬂ1¢ﬂm;ﬂﬂdrcgrd1h@s argligorders.
codlng 15 exon of the TAARLl gene suitable for
nnfl&%gs%nf ﬁ%%@mgfe%e ?Hg/lcfég & vt orMntrus&h 2 genomic

mar kKer ‘genes e vector construct conp
SERVENseEnelegous P dRstaeE ﬁ%%ﬂwaagntr%gw@%fia@wagﬁeégle coding

dxbARKHRIrA Ave g&@@&nmr UBFol B0 ARGmERMISH LRABHOBr b
chr onosorne. he | engt hs of the honol ogous sequences
SECEQNBREHRT EHE- it al l ows a targeted honol ogous 20
reconbination with the TAAR allele. The honvol ogous

s eqURHCRstoraYyn s eccan prisegidnoafic DRIAbsegpertoes 8Bk kke homologous to

g ?e&%ég%%hnléggﬁe ?ﬁ‘g'*}&g Q{jﬁl éﬁaggya DGES AN Erednd cﬁp@lte IEhﬂicmosorne

0gous Sequéenc
Wedprgtheofdhe herasi;ogaumquer@ﬁs arh ehqsmpimt pjradimy@ @targeted homologous

rggo%ﬁﬁﬁ'@(l)ﬁ with e ¥ %ﬁﬁ? Lok 'thhtolcga e?ﬁ@n&g Qiagf h@Rad ledgth of

reporter %ene reporter I ocat ed

iereblygbabomakgzeus $68H¢éfcﬁ§h§’é&d%ff€é]é§f 3 to 6 kb.

Ipéﬁfa%'lyaﬁheyhorﬁ&l@ &é sERAESTLRIPrSE atﬂ@dsﬁa p&Pef e T AGEEpromoter.
after the |ntegrat|on into the genone, under t he

e B e e BB RS el rpore
g&ﬁé sdécﬁ@hdcﬁeuaeegrthuhomomgnuﬂmLﬂa::ﬂumg sedeenceattirefesbly, the
eF{Bressfl 1} gf Sgkc¥ reg?rqeo-rt %?He %palilf’tier ?ﬁ'e int Iglralf%lhqﬁﬁ)etﬂg &gl{ q’%‘? 'uﬂa%r the

er enzy
contrsb@fdhé TéélRll)PI‘dIQD'@C ted OBWB&JM &ﬁ@ﬁhﬁl BAARA regudaioy %ﬂmeﬂts The

F%drlt& g@ {ébgﬁec?é d ab rgﬁ]f{]&ﬁlrﬁgl O%Ifalérﬁ%r e%lglg{zalﬁfsir@g %h%feof alkaline
Pbmf%ﬂ@or@ffén%mﬂo;el% hiciferages, orep P CPEBRCY CBdJéP‘iQE’athé‘ﬁ‘ may be.

sﬁ&%’@atﬂ? Betelle@hnd harRifR ;ﬁf ggsﬁ@ tar @étmiﬁ BRI kirldd P referably, the
reporter g rtea 1 nto e

rganiia e S TR TR P Hete At 66 e NIEaGRub PRy inked o
a ARRAr Pesigzatisn @Efqﬁiﬁﬁe\(hﬂﬁ) The seteed emhodrarehe, rthgepertomgene is
ilgsgftgg e §:%B%$.Q§? geCt I 1%@6 maeglg & &h T d%gé/n%u§ Start codon of the

ecte romt

ﬁﬁﬂﬁﬁgsmmgmaﬂmﬁﬁhy0|n reS|stance gene, a hygronycin
resi stance gene, a puronycin resistance gene, a

bl agiH.GhidithnInk&e} S REH W&NKusitive selection marker. The positive
selection marker may be selected from the group comprising a neomycin resistance gene,

a hygromycin resistance gene, a puromycin resistance gene, a blasticidin S resistance gene,
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a xant hi ne/ guani ne phosphori bosyl transferase gene or
a zeonycin resistance gene. The positive selection
mar ker may be framed by recognition sites for a
reconbi nase, which allows fotsexcision of the
positive sel ection marker gene after selection of

§Hﬁﬁﬁ§1§/fgﬁhnm9 BABIPREANSsyl @EAfRARSLLOG £2B8RlSin rzﬁﬁﬁﬁi@sgene The
of the posit.ive

effect of the ex SSi Ly
E‘éﬁ“évétsF BTHITEPREFT BAY gﬁg ggé EEPEHUGR SEgsdor E’e%?&?’i“@rnase’ whic
gkne fomgsbBioavditiskeghsitivh eclegmagnidkengene sftérasleétmn @E successful

£SESR BIRRB FELGC 0L R SRR RTRE X

- {deatbwidianigrouithe egrésoxR of ittegsportargens may be armdqqiaifbe recognition

E {eﬂ’o% qgé&fnblhps% n? elsb¥Eed oﬁﬁh'e%po Oersi fﬁ sites for flp

cln resistan e selectl on nmar ene

mgm inger anel loxP siteg ém%véugen@f@tqddﬂxmwk)efpr Cl’FﬁéC Biseve

ﬁ&f&%lﬁ Qﬁé ﬁ&ﬁﬁrsgl@&ldﬁ‘iﬁaﬁ@r 3alR6k§En{rE@MnBYndOt
I|n1te the group consisting of a diphtheria

t oxXi e and HSV-t h i ne ki nase )
pr of DIE1e 108 a5 B 8 AEr G P AR REHoT egker. The negative
Qlepﬁ(brhﬁfarlaertnmyiba sg:iecned frereber Iadllhyr,utddhe the gtcmp consisting of a

GRgRere Bl AR R R Rt bR, R By FR ndbarve

uhth@mnmdﬂsusadgmﬁmnpnmaegma neonyci n reS|stance 15
gene and a di phtheria toxin gene. In a preferred

enbogli, 1y tﬁJ‘\%c%@ %mr&@g&ﬁ%ﬁ&g Rbﬁu@-&aey@&{ Rhrker and a negative

contruct |ncorpora | asm d
SR mafler- Mﬂgemfemébf thepisstor é@%@@%&é&% Pggpmycin resistance

Bhed o BPWELkARB4in ((BRROSi tion date: 16.08.2005).
ect or construct TAAR KOis depicted in Figure 113.

20 Th t t furth [ t hod

or odeiRE B SRR TR SR Gus B HRIe Rag "o BPARKO

mom@omhédadnehe pﬁsﬁmﬁr}at\ﬁgsmﬁﬁﬂ% depdsied under accession
%Eﬂs‘?&z 1753 @éo%ﬁgﬁ dat%sl% & 2dpg 6*/Cetc of %%Jsﬁf?jmTAAR KO is

ein s éx 1SN uci ng a
<#?Gt@hn&mmgtﬂﬂct as descrlbed above |nto t he genome of

an enbryonic stemcell by neans of honol ogous

r eC@FH%'ﬂ}@JehPﬁhver?tﬁm(tmthgﬁﬁ%ﬁﬂ'ék @gleﬁldaed &b ffan

honpzygous ck- out r e sald ryon
- knogkoppppim 0@%@%@3} Emﬁ% SRR e At 20 Difor

t_lk_LEtQ@R{fthlh vaRitialess wah@@ @ctﬁrﬁ G" AR Igabteirads |eEﬂ>1@$ed)f:01hbﬂs1ng
ne _are nut n r trunc
(FEEogpORE S AR Py PR Bt B RSB P ke B tyoni
spare t &l e earstod Homehdgpus recsmbmagion, of t he descri bed
. I
08 TSP, 50K 20T TR i
mﬂwwmmegﬂamzitémebve as depicted in Fig. 1A In
}Mcu-%raeﬁ&f hEeSas RROGL H@trgnamhlnwﬁbﬁe[bne(x)?boﬂf alFef?:@ of the TAARI

déscrib a non- human knock- out ani
%5?%6"&6%‘6‘3 38 foréﬁ’él%tﬁ Byt Wa‘éFhaéFeé%OFd?O #ﬂmﬁé@@mf@m is
&pradetise the construct TAARI -KO (see Fig. 1B) -4-
|ncorporated in the plasn1d pSKDT- Tar | - NLS- PGK- Neo

dep%sl Iatp%e erted EnbSSGEnt, in step (c) of the described method, a non-human
knock-out animal may be produced whose one or both alleles of a TAARI gene comprise
the TAARI™®2 allele as depicted in Fig. 1A. In another preferred embodiment, in step
(c) of the described method, a non-human knock-out animal may be produced whose
one or both alleles of TAARI gene comprise the construct TAARL-KO (see Fig. 1B)
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nunber DSMZ 17504 (Deposition date: 16.08.2005). In a
further enbodi nent, the above-described nethod
additionally conprises 5 (d) further crossbreeding

t he knock-out ani mal produced.in step (c) with an
animal transgenic for the reconbi nase recognizing the

ﬁl‘%@%ﬂﬂ&ﬂe& Qths! la%ﬁucf ﬁﬁ@)‘f’gf atrh-@\TIBOISGKlw& depBliR@tirRr accession
imals co r|S|ng targeted

e BAYZai780 Ao dan oL T HHS0R ¢ he art - o
provi ded for exanple by the nmethod by Joyner, A L.

- (Gene Targeting. 1999, Second 10 Edition, The
. Practical Approach Series, Oxford University Press,

ﬁ\a’s \e(o ;ﬁ% tHap gmtibchehée C% éhb d)%% él%%cnb@/ﬁ%ohﬁ)gl g‘iﬂtfbglaflfgor%%nses
F(’dbﬁlsﬁhewoasbsﬁdmgg:hde-lhnmogt anfros] peociepd st@]_:h w1th an animal
Hg.ﬁ%@ es e, %Bgfbﬁ{as{lﬁ@ﬂﬁﬁg %e&@&%ﬁtf&ﬁtmt@ﬁﬂrﬁﬁ ne@he pHitive

ods” may"” be erated by selecting
eahskign maskeygems- (ES) cel | cl ones 15 carrying the
targeted TAARL allele as described above, verifying
the Kﬁbcﬂﬁeblﬁfﬁnmﬂl@térﬁprmﬁ tdrf@ed ﬁ@thl’ﬂibhﬂﬂﬁtadﬁﬁ‘&iﬁdmﬁtmely in the art

stem cl on he ver eco

Sy o e SRy I ¥ ﬁﬂ&%ﬁ@fﬂ&&sﬁs e hERR 1288, Second

Bdiition) Bhe Raitaf &pproach Sdms,é)xfmdeldmeetsmbPr&s% deysYa@k) aitdoHogan,
3 b | @By

BRSO SEIAN HE5 e LI oS S EHL OB iano

PE@%(hbi%hegdﬂ$bpw)ng resultlng from these breedings

for 20 the presence of the targeted nutation, breeding

Eet eF&ZeXC%B% ﬂl@&l‘gﬁ!{“(?b &Pstdngﬂﬁlﬂo)hdz?gmﬁ %S{@b@t animal of the above-
onmzygo nock- out ‘ani nic, ste

deserbidmethedamay bk geéwr%i/]g %f&t%eraglafaﬂﬁ%t% é‘gﬁiﬁﬁ glgaes

élfrf}?i Y the tér@éfcgcm }I‘MRl GUHERLS 8&ciifyd Dyagphefyighhy tngdedination in

s derived.from nouse,strains

BRrER bR L TR bTrP e TP E iR P dinant

shbryooRlstesn dddls inte $lafcfstood @hl7Bhé Snimabsetramsferoigg these injected

%ﬁ?g@ S 1% %tse@cio }gx%glgﬁ)tfc-)r gnqg‘tkéiﬁg%%%dﬁgvz}gﬁ%ﬁag%% ulting from the

13369@4@)to wildypsreaénonis, tcawwsrthqr offsptine reseltingfeym al@@e breedings for

ﬁgg)r&%@rbfifﬁpﬁge%ﬁtm@ﬁhgﬁlbre&ﬁW&gzﬁ}éuﬁﬁﬁinﬁIs, bp€onally to

ve descri be I n "anot her enbodi nent of
gmeratnianeryeaus kposkreukamaitiknock- out ani mal i s

provi ded, whose one or both alleles of TAARI gene is

mut a@Brydhicstdnn edls @ded i tAe WRWhidhahay dlasise wied ﬁkot}ﬁzﬁhetheds of this

%éérgfogggo&;perisg g&%ﬁfe erg(érhlg gtg{“nec{e éér/ﬁ%/ﬁg Erom mouse J‘Erams such as
KSIRIKG,BAL B DBA/22CBAL &l $ICEA. Wiefenatdy, eeoy e stgervells derived
Eﬁ%ﬂg‘ﬁ%@ 6%’ m1cetapeeusre§ E@ero'h% E gtea{z?Zd(ﬁ) RS ﬁ?ér[}t 3P4 @B? 'W@l@er, D.P.

anitmal 1S prOVI

sttabsBrendsaNeusesciad (208R): éﬁ@@‘l@f a TAARI gene conpri se
t he  TAARLINLSI aCZ allele as depicted in Fig A In 5

anot-er, et %@%@M@f PRRtdeR SR VAT I kNREHKObHEL animal
ani_mal mhose gg lﬂ%ﬁé of a TAARI gene
REABredy anpef BT %Scr%ﬁpa Ysee Fig. 1B)

‘incorporated in the

In another embodiment of the inventiomn, a non-human knock-out animal is

- provided, whose one or both alleles of TAARI gene is mutated or truncated in a way that
less or no active TAAR1 protein is expressed. Preferably, one or both alleles of the TAAR1
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- @nipdescengantp

pl asm d pSKDT- Tarl - NLS- PGK- Neo deposited under

accessi on nunber DSM 17504 (Deposition date:

16. 08. 2005). The non-human knock-out ani nal nmay be any

animal known in the art, whichsmay 1o be used for the

met hods of the invention. Preferably, the aninmal of

ig?@ of ﬂl\é%hLlﬁﬁnélﬁklﬂ)ckaﬁimal ARy replpEahvaith £ekpbliter gene Preferably,
nock-out ani of the invention is a rodent. The
§ﬂx”$F$?EP?g%Zhon human knock-out aninmal is a nouse.

Even nore preferably, the non- human knock-out ani mal

i s dnaoprefengéeinbodimeantta moubems kapdk-oft a@5TBlY Brovifge whose one

(Prr b SOtk rﬁie)lésrb}f'gqt#ﬁ) Og%hg Qoﬂ'lﬁﬁ?ettgé Thargeseenglant Sjdfred in Fig 1A. In

knock-out ani ma I as

qamdwr@ecfelmw cmbocilmehn@bhumbtkapﬁ@auwnﬁﬁ]e@b(r% gn@px hoth alleles
%ﬁﬁg{)ﬁ%ﬁ@%%te <ol h@e i Q?Jggfﬁcggqu@o ié@za(gengymtﬁrpmm in the
OB TNk e daphwal Sneel o B per DSM 17504

e@@ﬁﬁbﬂqa@rlmmogﬁll cultures, and for the
preparat|on of secondary cell Ilnes derived from

_ t f i
b AR A T LTS s i o

tor espd fca'tthomedfodls pfteenentioorRyaferabkp Hrarnsmalapfdheimventianss 2
1%1 mmje AagdL fh%%o?lb 18 KOAGHET Stthe ﬁ%ﬁ%n ﬁ%X‘B&erHSﬁQE most

éparation of tissue or ce extracts Ey@ﬁ
msfent@dmpar@mn lnyoekpsid apimal 1 apeseakyeamore pRee tron-
MMS{ Tt R SN i (Q)Visg?eilcp{hh%rt ¥ousd dtrabtlbt O5EBL/6.as
as secondary lines derived fromthe
non man knock- out  ani vi ded by the
i nvéﬂm eeb o LtishiEe descPHAE ot Rthe non-human
I RBent amﬁvﬁrﬁslp@dsmmmy tthe $mtehﬂsm,e)boer1n@ﬂgzdrreeiipg aithghe same or

B D R D e R P S

genetid bleligdopnthe i nvention or its descendants. Tissue
or-cell extracts are for exanple nenbrane or

Syn g‘ﬁeq&l%@lou@ LARALALh %@ %sedsfgr g%@%ﬁ%ﬁﬂlﬁﬁ e]ltcﬁﬁtéres and for the

genetic construct 1nto g etecte ﬁﬁ
waparaiien ohsseeisasy elhives §¢1‘ﬁ’§ GORD B EAS Wé?ﬂ%f%}%‘ts o
PERaR! nﬁlrﬂ&'rﬁlokbs Rl INE o6 ShiaaBta8 bg usedf foP thetpRbparation of tissue or

bi opsi es of ani W appar.e

LRk TSt a8y PG TR dn g KpgsCar R g i fle used for
the phgarafonafabyicios atll pracedudes mhhohneay haapoecnelgpreparations.
detect the expression of the reporter gene conprising

nmet hods at the RNA | evel such as for exanple nRNA
quantification by reverse transcriptase polynerase

chain reaction (RT-PCR) or by Northern blot, in ﬁltu 5

hy brTh ;zraaenbmve@tson/\burﬂhewr hpemagt cell ikl tpicsas el pe sespndary

CAMALL @érﬂrgd IRloRd Qﬁl?l%ﬂllﬁirﬁéh knd B QRIS ﬁ."t&b%&é&b)aﬂﬁ ihvention
vitro |n|ng0 élt[les ant|f|cat|0n

0B he RESEBR0n BB BEE OPlants
DR Weleshdaest, &W&%tﬁ%ﬂe@% cbléei‘tfmtsgﬁﬁwd/\ﬂbmhldrshumap knock-out
CcO ntot now edgea n_t {

FEER AN ETy o arRop oDt Ry T LR R i for

@SS@WSmCﬁbﬁﬂwlﬁSﬁm@ﬂpbﬂmlPm@ﬂ@bﬂm$t | evel s can be
measured usi ng RT-PCR and hybri di zati on net hods

Integration of the genetic construct into the genome can be detected by various
methods comprising genomic Southern blot and PCR analysis using DNA isolated e.g.

from tail biopsies of the animals.
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i ncludi ng RNase protection, Northern blot analysis,
and RNA dot blot analysis. Protein |evels can be
assayed by ELI SA, Western blot analysis, and by
conpari son of imunohistochemgally or histochem cally
stained tissue sections. |nmunohi stochem cal

st ai Rl be BFARYIRES ﬁlerﬁéJoﬂ%Elﬂ@a ﬁ?ﬂgﬁ %gclétlgzgﬂ tlgg‘\é adda Mﬁéd nu@sher of

no- 15 el ectr ros u
avfaim dal RrpgedyFes S8 ¥ beped A0 HetER haaPramer oéequrgpwter gene
d'iﬁp Tsﬁﬁg%e&x@ﬂg gshé RNA[Tlayel aldhaslhe eguaple HRBA qakiifigtioady

e BB e aehp A per 8 P RRern blor, in sine

hytstdichieni axrelllaanzﬂmda lantha @soteim level;gweplseng hxsmh@mstr}’,
{ﬂlﬁgﬂhbgl An\é s Qﬁ& RSk b &&ﬁ@sy chaﬂﬁﬁ%%%ﬁ%q ¥ &xBression levels

enat es or tISS e ext ecif
@fﬂhﬁﬁﬂrg@e%geng G@Ihrr@gwygb%#eéernz@eq{hw@?@é isrbplogmuhich is

KRGk 9 thRkigksdRhblk ieteavwent i on may be further
characterized by net hods known in the art, conprl si ng

i mupnohi st ochem str ctron S
Res oRHEE T FERFATY e rsan et el ﬁwnﬁ%ﬁgﬁﬁﬁ%ﬁs For
éxBElBle, anfsdplyt kedlavimisaneanttd @imgQTdegl anal hybtididhgsn methods

ﬁlr esgma%ggre#%% @C %brnﬁa?gtsao ! Sls, ng (F&@fg r&'o{ fbl\é? %nallysm Protein
loedl eemmtberassay dexaniilIes, ‘é‘festb@rhivﬂ amiah’blsataeldt’tsf c@mpanson of

m}ﬁﬁh&h&g& ?Alcaﬂgr’&? ms'ﬂ?cth'eﬁ’lﬂﬁ]lfgt nePRQQE ANSRHS behavi or,

aV|or re Ccog nitive uncti ons,
neluisodsineigs! |swmpgﬁam%l%ﬁa@hewcai gleinpngstas esl phimmuno-
%léac%:on rﬁféfdsé&{{ji @h avyltorb@ u{s&ﬁt‘imas:fe@sﬁﬁ@ﬁreséi@e@rhﬁ@%ce sfaheTadRr1
es or act. vi I NNl DI
Rrotin. TS AL pEioR Ay B YRS anEHag 059 ?fgﬁh?ﬁbﬁéﬁ‘f?

th&f ie l’dEeﬁ‘TAﬁR!l noﬁ&ﬁﬁmaiﬁk@lﬂ-oacimﬁﬁl B0 iiﬂmaﬁohﬁ&themmal or

r bl r tes
atfﬁ AU Yol & el Rala G Rt FRD RS tacz asas
psmﬁnnmed mathftaek lmmrrpttes ontisandextievis) Smnﬂhtexmﬁplbedﬁﬂuch assays are
%f% Qb pou&r time, neasuring body tenperature and
nergy consunption under resting and basal conditions
and during heat and col d exposure, determ.ni

ng th '
t her Fhsdeck-ant snimals Qfél?t’e‘ilﬁ‘?woﬁg'naﬂf@f%w%%ﬁ% &y gisthods
16R%S ih Gheqt, c()ﬁlpgmr@){mkﬁm}&%&&nwyf Méstr(ﬂﬂhﬁfrﬂ@cﬁpﬂ Magne‘uc

SRR AR, PorEoh EBuRTS b5 SRSk SRR B pRlaiorland

plgsiolgihystdiendddriieing @Eb@h}gﬁfaﬁ&@sm‘}d atd pcbgmmvatfahmqns g well as

{ t
R aelresllT Pral s fhep ROkl e TOR Y shysiotogica
mmmmoﬂarec&);rwmxatbuobﬁhaﬁm-behnmoﬂmhtedmoadgmtlm) netigns,

er rest tress

' 1;8—?{1 ggdéé%%il gai r%’ﬂg%‘eﬁ&%orrﬁg& 291 felre &%nttal Wil 85t &Bfked

30

somdieti Tofrsoq testy locpinoten asrEtT iyt Preaé%mhlwﬁa tesh Megigyvater

AN - {8, 9 hﬂ&e&ﬁ@%fa@nmt%@r B A1 actil@hvoadaidBiests,

fat-free I'eotid d I
Rl g b IR RS BN IE T Reth 5t SHETdBar e

bﬁhﬁf ey, Iﬁﬁsﬂﬁfg foed &bﬁs@qﬂxdmfantihﬁvmq@ﬂne@ﬁ dftedpagiht dyer time,
T%B’%ﬁ ??fg} tgmpgrﬁtqf)e aﬂ%ng%{'ﬁ%C@suq:ﬁgogl ggr regcl1né%atnLAOb asal condmons

andphesegheatand cold exposure, determining the thermoneutral zone, determmmg

* the food assimilation coefficient (e.g. by bomb calorimetry), determining the energy

35

assimilation and the energy content of feces, determining the respiratory coefficient e.g.
for analysis of the carbohydrate and lipid metabolism, determining the substrate

utilization and energy expenditure during food restriction, determining the oxygen
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 rote agdrived

coding strand or its conplenent. Qi gonucleotide

nol ecul es maybe identical in sequence 1o to the
sequence, which is naturally occurring or may include
alternative codons, which encede the sanme am no acid
as that which is found in the naturally occurring

seguenge e in ¥ ' ' S| i h
FRUSPER, 107 B 03 1y Y B b
cgmes:sdee wrles easting base) anchatrasteonddinmsde g telgmetry),
d &Hﬁﬁﬁg?@%&@%ﬁ%&ﬂiﬁn§HE.SrEéatrHiﬁ{g QREer @bnRA, RO 280LES az@:Bfat—free

escrib [ i'gonucl eoti de nmay represent genom c

 MmESPNA or cDNA. The term "all el e" as used herein

refers to any alternative formof a gene that can
occupy a particular chronosomal |ocus. The term
"pronoter” of a gene as used herein refers to the

g f whigh 9! . molecules
qone DraBuatlie” 3bd rdAChd8 skl fo AL B b le Srad 8 molecul
Wiichvhiayibe EOWMA L wiprish obthpnesisdtite tasestthd > TAARIG, g&RelA,gomprised
& i beLyREy ng{/“bg%{utes%{r'f‘)? raklde. TEI@OI%%@Q&I&&H&QH&%‘ RERYEt a

sequences ne rise a part of th R1 pronot er. .or

HEE DA e RARRIP SIS (CligonTHes s el ?@%ﬁd@‘%&%@l I sequence
R gbﬁ%&@f&géﬁhﬁ? & r%giﬁméd'uﬁﬁrtlg%ﬂﬁﬁy llnmaai Itérﬁg@\:]eattodpys, which

el epent s. e.terr ock-.out "_ani as,_Uu erei
I R T isfouninghs SRy cpefgpdepmence
(Bed, Lewrst @eh eV 0bxfardEnbrefsitn CtdsoChapkedf Ul oH 17 by ¢k Fnthermore,

f thepresent. inventi.on i 8 <
RRLRIBULE ey b Beusf pidho GRetiegEnORaRe
subibtitutiensoof assicondds 35 destribetli Heesqligpnederdidemmayrgpygsent genomic

I nd cultures thereof, or tissue or cel

§§ f%giéwgerived fromsaid animals, as a 30 nodel for
identifying and testing for a therggeut]c effect of a
conpthatarm nalifles o geaddhereip g 49 ARy HEHIRGYE fm Oh8aRe (gt can
Shcapy sphisiculdl Babalossthlabelar . attention deficit
hyperactivity disorder, stress-related disorders,
psychotic disorders ,such as schi zophseni . :
neur oIdiR aPTom R £ §§e§%%sﬁlsﬁ‘£ﬂ?55wlff%§g e B5F8as EDNA which
aeuodtrgepesdsh vethdigaor The TAARG Iprarsotet istsebstertiadly the promoter

| .sease, .epile . M e, tensi
I e
gt deorsplogoadregesncesinapetmpriscampit A drg BHAR1 preBpiey of the
WGk T%@(@@r@mo@ér?ﬂ{%ﬁol@ ousSBRIedYes GRSIHIRINbIP Nl 8NEbmprise other

assimlation, disorders anhd mal function of body
Tombregplstay clesmsést asi s, di sorders of sleep and

ci rcadian rhythm and cardi ovascul ar di sorders.
AddiTheoBah Finodkh@ganed? hiuwed hkrbciefeputo mm-nakhsn agimals

descr i bed abov. hese. celd 5 gcultures, cell Ilines,
PRI 2 g‘ﬁﬁﬂ‘gﬁiﬁuﬁpﬁOfg‘ﬁF}ﬁJ‘Fclg%t,lon(jr tissue or cell

- extracts derived fromsaid aninmals, maybe used as a

model for studying the TAAR signaling pathway.
Furt hernore, these non-human knock-out ani mals as

descy kel 3B fve Jf{'iFe;ﬁ‘eQe%lt aneﬁﬂcl)ﬂ 11 8Suse@F ke AdrIBSman knock-out

ti ssue or organ explant cultures, or tls%ge or, cel
amebasidssabeflvad Frsmy celhrdiun Phifrendarr gelmesdisgey ggan

&xBRintd B1d AHSLRITh&Bo(] (AR tinGellieRtactd derfyad fiognbadd adiorals, as a
%@éﬁ%@éﬁ%{? ~ )%Sé}éﬁgé g@fﬁ%ér@?@lﬁ]{cn ggtgfo?ré%grrn%oﬁrli’& b 8R0rders
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
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di sorder, attention deficit hyperactivity disorder,
stress-rel ated disorders, psychotic disorders such as
schi zophreni a, neurol ogi cal di seases such as
Par ki nson' s Di sease, neurodeggnerative disorders such
as Al zheinmer's Disease, epilepsy, mgraine,
J&yeaﬁﬁéﬁ@éﬂd%; iSRS AN6E: i MDShsITEH 2100 | dy §li S0 ABE S ders of
suc s eating disorders, diabetes, 15 di abétjc

%}no(gjrbgdg femperature

rder. b
T OB ashesimigtionydrprrsand & ?fa?
ENBEQM KON SHARL 100 lledthd @&adimh Halith@Nandlasdibdatsandicbrders.
mal functi on of body tenperature honeostasis, disorders

.. of d,ci dj th d di
i sobtBnbe R eriubfef Rt g ondf sy TRNbBYe thse cal

Attt cailBi, tiselesor drghtt dyplants; eyltutrés setisson ohcattemtracts derived
nock-.out ani nmal-s. as descri el 13 thwav.

Rt AR s 83 A7 g2 AU, ol IR Fhling By

cultures, or tissue or cell extracts derived fr?P1

sai dhwthenmbrs, thesg nen-bere knedgonkaramals@p dessyibed above, these cell

et 8L MiRYs ttﬁﬁleﬁﬁ%ﬁ%efn' &bla¥it &iltF&TBPHRAS or adltdxigct®berived from

TAARL I'n addttlo , t &ég non-humgn hng@&;out.anlnalsf

sd el Barbapwdas 1(oRlder asssing LAY uctiopyin Paptigplar for

43Eé§ﬂgt}&r'1;j@ﬂfgﬁﬁ1éﬁﬁ6h ﬁﬂ@i;%‘dleis _lsgﬁﬁas_ dépfdsiismlﬂagﬁty disdrHers, bipolar
xtracts deri .from ai d, ani nal s be .use .
Seh SR T aHoTTr R RoR s By e TG i

dibgrded sudf as FAARIphramd, feorolbgical dirarsacsushiazg Buikirwont Disease,

nov L i gands;. ' T t e : :The

B cap R RS s JOARR AL I GBI A i RS

FypaREnsoistace asRnd peraliol disguirstush TR disorders, diabetes,
%gﬁét&icg%x%atfb%%%ﬂe\ﬁ%g @%ﬁ%&ﬁﬁ%&li&%&s oflAARY; RARBASESH and

) or TAARL 1 nhi bitor tofpou for effects other &haﬁ
appinpatigpetisorlers apd M@HM%MYF%@%Wh@E?StaSIS’ isorders of
AcyiaRb treddifor / AT StularadisAddRt apddisbRlers involving

agoni st, a TAA ositive or negative nodul ator (e.qg.
f h%ﬂ%%ﬂ%%?¥mEW%HQ$AAR1 i nhi bi tor compound to a

non- human knock-out ani mal as descri bed above, or

pri ramrgheembte, chdsé noe-huoranknosle ovrmamyls @e Hesctiberaboye, these cell

tuilf?’f?e%eceﬂrlin%g, qgﬂm%%r%?lt exg[an’?c L éxe?gshg bE QJllaexgﬁcts derived from
T SsTe"or UsP gan extracts derived fromsaid
woherimenmknalsk bousedan  fenl forgletqrainias shaspgafiesy ofgrepounds

s Sncdgteramni ng the effect of the conpound conpri sing
assgssing neur ol ogi cal, sensory, and cognitive

functions. as well as physiol.ogical (e.dg. lic)

par a[ﬁ‘é‘fjgift@naﬁﬁs%%%gl‘mﬁﬁinf’%g‘ét atnbmglﬁ ég g?sgglt&‘fadl()%w%fthese cell

édllt@lréia&ﬁ_ lﬁi@lﬁmﬁwthrQﬁga\M dx@laby patugesbr ﬁ#suaﬂir oall extradth degved from

neur ol ogi cal , sensor nd, cogni.t.i ve nct.i .

Bi i Byranbe e anatep SitpE Sl hcatBa o 86 Fy ANRaR0E igands o

"BAAR phiydifet thgichalcstivadioasf adud Egwidsgctitper TAARs pthgnthan
paraneters. Control nay conprise any ani nal

primary cell culture, a secondary cell line, a tissue
or organ explant or a culture thereof,_ or tissue or .
or garheaxeseat ryentiprefosthst praviderammthesepfdestang NS

TRAR] Paial iéaﬁlsidémrpoﬁﬁvﬁﬁi Jlég@tiﬁ%%unam &i.d I}AS\Rl enhancer)
expressed,. .or wher, el n e anl , rl ry .ce -
Sl AR bR cSmpnads e el e TRARTT g€ ffects which

@E®%al comprises administering a TAART agonist, a TAAR] partial agonist, a TAARL

positive or negative modulator (e.g. TAAR1 enhancer) or a TAAR1 inhibitor compound
to a non-human knock-out animal as described above, or primary cell culture, or a
secondary cell line, or a tissue or organ explant or a culture thereof, or tissue or organ

extracts derived from said non-human knock-out animals or its descendants, and
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explant or a culture thereof, or tissue or organ
extracts conprises the native TAARI gene. Preferably,
the control is a wildtype animal. Furthernore, the use
of the non-human knock-out anigal as described, or a
primary cell culture, or a secondary cell line, or a

| i ' i ing hB&LRR cal, Snsory, and
H A IR Bl o Bl PR By o
eggnitie f@mcti.olns g{@gdbﬁdﬁlﬁﬁ@loggaldﬁgvmg.@aohca [DagaEReteT gné Fomparing
m_tﬁg%cgg)sof HAAR RRifdu@l AR §HS contAMRhimals. These

positive and ‘negative noqulators (e.q.. T enhancer)
Brurpleaial feRReTHi 276 CogBIRYS EEOng B @Wﬁl@&g‘ggﬁ@lﬁﬁ%‘fmﬂerﬁéﬁe
dAARINSPBE béHatioehh & phmiolGfit £ cludicobildressidpathese functions and
TAARL-specific effects maybe any side-effects of TAARL
PHAGoM T st s, TAARI partial agonists, TAARL positive
and negative nodul ators (e.g. TAARL enhancer) or

TAARTontnbli thiyt @mmorpopndsiap podue e delbyilturs ajseqoadarytcelbhne, a

; | X S Al
004 S5 o S 0G0 B 088 1
EAAPI gsnaip nht mutagsdpacrayaiat i8S G inoscive T AR protein is expressed, or

RAALIAGL LA L Hrih &9 RANSAtMIe B st ®naRGCET lifie, I a ti¥fneldR@rgan
nature of the receptor involved. The ternn"gﬁrtla

I
REOHIT OF © caliurg dorretieprdisns JrUEY PEa5S COMBERTINE Agtve LAART gene.

biefgshly,ahafshtrdl & aWildtysoamiaX with a receptor and
elicits a pharnmacol ogi cal response, which unlike for

full [ d t h {£h i
e FortBRPRrS e SOBE AR ERGTh MR T ol af SREHEE Bt
pefieryscetl @phiux(eomtmmmhdanactellbinndg att_t;sm_ dfrgamexpla oga culture
%%{:g?)lf ) txl'\égute.b)r %rg[aﬁ%%E% Jaa8 ?xﬁ)tér? sdid BORELH M LRmbig it

ae

ived
ar macol ogi cal®response of receptor to

svridontsor poales & (exgosiofl AAB egeRiFtFritAA Dhpabial agonists, TAART

RRARU Heg AR nitRtuldibis FG@.E.Wl edIRGERY 6F TAABNahhiBYor ddbmpounds
e abs%gce ofTan %gonL ﬁ%f partial agonist for that

h

elprtoether thao TRETHE f5tt at or* as used herein,
refers to a conpound that binds to and forns a conpl ex
Wi t hEffecksaak@tthin TAAR tshatifiatffeetsandytie aplyaidesdiottogf TAAR]

respon f the, rec I, £V.0 [

PR TR UL SR R Bl AR HR Gors e TaA
prhesen) of HAAR] irdnbitarrcpheounds poduceddyadtstinteractipgmarh ngrother
&B§£%Qg TAARL agonists, TAARL partial agonists, TAARL
positive and negative nodul ators (e.g. TAARL enhancer)

or TAARL inhibitor conpounds for effects her. t.han
TAARIDstsHR“ARenisf peBied DeEMbFSIEP Hy? cUmpRHhirhxnds to and forms a

ke Rith aQEﬂe?ﬁJr anh eR&tsQrtell phardeichlogichlelegned whichAWRkcific to
ene_are_put at ed .an?/ r truncated 1n a way that |ess

nagire af thy ZecPRRRINGNSei n is expressed, or a prinary
10 cell culture, or a secondary cell line, or a tissue
or OflgaterraXPhiiat agonisd ssulsédihecinhefesdd a compouing shas boxds to and
rgan ex .5 derj {0 j ~ ALY ' :
REAGESEURN R FEk Gl A PRI BRI W B ol or
ThillRgorigo dpestt reaaarie maxitiahiesprysa pEiths recPRERL
positive and negative nodul ators (e.g. TAARL enhancer)

or  TARRE:d AL RIsh A GO TRAUEEN r &R Itdh to@bbeSd thadblelk to and forms

han TAARI]- ik ff . :
eE co%nplex WlF\;l]i asi‘gge%lcorla%d%cts ?rﬁ{igltory on the pharmacological response of the

receptor to an agonist or partial agonist. Per definition the antagonist has no influence on

receptor signaling in the absence of an agonist of partial agonist for that receptor.
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15 In addition, the present invention provides a use
of the non-human knock-out animal, whose one or both
all eles of a TAARL gene are nutated and/or truncated
inawy that less or no TAARL protein is expressed,
or a primary cell culture, or a secondary cell line,

or arfd RRHSMYdut8R s GXR 1R YefeR t%lél doHRuhAeRRBInds @ and

t1ssue or or gan extracts %grlve fromsaid. n n-hUI’Tanth
fongalcompl @crvgﬂu%%@ﬁ@aﬁrié ﬂraéislt@f thepbagmigplogical response of the

tdatpgiaE8lokid BY addnddtd b1Glaki agdstoin Al AARSitAIve @dangbher
celrlgu | ar cogrr%ognents Iﬁ%{ankedgto TAAI'-\’(i*A Furthernore, the

_.present invention provides a use of the non-human

knock-out animal, whose one or both TAARL alleles are
repl aced by a reporter gene for determning the TAARL
ex pr"é]s:spr(arenp imvkhtien fufther eakqlcss:sgncm sptem!ﬁ fdréesa;lal TBARI agonists,

TEagh! gé et%[l%&%&?he Sa tfv@ Q04 &l $ fesg TAARhl enhancer)

expre I Ot e in e
am:ﬁmRk néx;hurcwpmp@@ndsforg qcmher HWTM%tlgﬁﬁéaﬁﬁrffrﬁFSscomPrlsmg

d H@n—'hﬁﬁﬁﬁtlén%k bur 3hsk wﬁ&wo@l@ sr b8 KBRCkr LILARN germlase mutated
es substantia

nposi ti on kits,
sl oA AT Rt BF B0 é@ﬁ’éﬁﬂéﬁlyprﬁr@hlsrﬁ&rgfsgﬁc a primary
el cultfre, b04 ﬁg@m&@y edHIR esa tidsay b gan ekgerter alchiture thereof, or

S e b VSR SR AP P OB B! o
nd@:iu(srfoadaexinmhmidtktﬂm TRAAR If agonistsy P4 B1 peftial ahgomﬂtsr ANASA
]gc%sht%e%ﬁg n%%a%vn %%odu%gﬂgg Q FRARE AHaH'E%N? BﬂTﬂﬁk? ?ﬁTﬂfrtor compounds

connec 1 on oW ng

¢thm@?§6t801116r tﬁ@mglﬁpqﬁﬁ@fﬂeﬂsshom a schematic
representation of the TAARL wildtype allele TAAR+ +

al | e dattRR) th ﬂr@seﬁt 0L DByiaks 4 @RloF rrretﬂcaph@mwsnock-out

Arrows represe o on iides which
EP’GRF% Fﬁf PREAT L@)ﬁh € @Fr?g L5F$\A§r rﬁegﬁﬁegnutgpﬁﬁag/qr [Stlrélncateé in a way
{hat lgatdrmg T/ECR Dprdeeif Mxpﬁﬂi@edf Sroipreneielt ciiNAe, difesecondary cell

BB AP R e T e Rt o 28 O et
foymdaidtred-himas anifutoNed dessintlests farsedying the mctlhéyetrafﬁclang
gﬁ;}g{g{ e?r%ff%ﬁler @&w&%n@%ﬁg&& LG MECt P rar e marked in

targeting vector
pSKDT- Tar | - NLS-I acZ- PGK- Neo (bottorr) conpri ses
genefurthesmass fhsdtreseshisiveriangprerides gessaite mpn- Bpman knock-out

drRmal, Phosd &R MNbatit ®BAR] melés%‘i’@feﬁ:ﬁ"cecgﬁﬁ@ re@rﬂ?@g’ﬁM@r determining

%g I“#‘h@nce gene (g_ﬂ 3, genom C ég }R} 'l' ab h
TR ¥R bISR A ln e SUBRPIOR Arahis|caR BTy jralyged because the

&p@lﬂelﬁg,fené hexprast it the FirgeupatidBnglooalsprafils thehratAAR] knock-out
mgﬂt at i ﬁn of th%§ TAARL- KO construct. Figure 2

agﬁ P WA EREAE Rt er ni nal NLS-si gnal of the |acz

reporter-gene. 15 Aigonucl eotides niarl-29cA

( undBrd inveedios' fughersiroad el tha kuoakFeirt|andonls Bn¢thpdte eOTNResgtions,

1dts; ahd Sl %ﬂ)g%anhﬁlg Lc%?cz:ﬂﬁ@d hag; K\r})l\ﬂ?e'fcgre%%#e%ﬁrﬂ?%hrr@féfgnké 0the

am no acl KKKR sequence’ in single
farAepmsgEr@Pleat t er code. The start codon (ATG of
NTAARL is indicated with bold letters. The Stul site

usediiing AR EEndrilE d 86 ZeRAs Maent@s 318 $aend will become better 7
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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indicated in the figure. 20 Figure 3 shows a PCR to
identify clones with correct targeting at the 3 arm
of the NLSlacZ construct. 0.8% agarose gel of PCR
reactions with oligonucl eotideg; |L4-neo and nirar26nc
on ES-cell clones. Lane 1: DNA nol ecul ar wei ght marker
IV ( ﬁ@ﬁ Di agnostics, Mannheim Gernmany), Lane 2:
oIone I1Bl, Lane 3: clone 11B2, Lane 4: clone 25 |1B3,

Lane_5: clone I1B4, Lane 6: C57BL/ G ES- ' e
(negE’tgPt‘/% A dHpsgisphenpalicd epresepggtion e AsRl ﬁ‘}ig'@% aljele TAAR
slltswﬁo;a ) WiRa kdedtdantf tdsitictioanas. wiohrs eq;rréseﬁt oligangetotivts which

- Bhie R L a0 f DA et in OF TS LEAGLANE

Gcttves). framgendmicONAA iBhegmberic segiigtre elemreksrof Xhq Widdtpe locus
&ﬁﬂ%& | ﬁldey?rftggﬁé ﬂ}a%’euﬁg%@(% Yare 1rtd?rﬂ€ed% cﬁlt&ﬂjﬁn!ﬁé Bhe Nsil sites

one one |1 B3, ane
ngeg4o ¢ opatieessgemgam BE e[HTepNg (eRegate rtiérkéeitt b(gﬁ‘fettermg
The arrow indicates the anplification product
obt arTRefkshlFaNAb&H viet Bl pSRIBT- Tar BINTS-Rc BIPOINS N#b ¢Bottom)

ener at ed froni aIb/c blasto sts _an
SRS S SR BRI T BRE Al LEPTT et SRy P iy S acZ
sdpoter-gdiftea PGAT Neotdlstanas ghe andad’ gancamic aimdB catngr THeor

h egree. of ¢ S u rsus
B %}tger a"io}rﬂs1 3°R° FIR{T%¥ Lls%%lggv%gg a&?eo(gffth?&ﬁ%ﬁtu Itative
nmeasure for the degree of the over al | chinerisni
Fi guFigus: Bhdws's a seemumttigpepraseatafion of Bye TehRE K§) cppfuct.
Genom ¢ DNA was anal yzed for the presence of the
TAARL+/ + or TAARINCSla z allele, indicating the
respective genotypes of the aninals The 50 bp DNA

¢ antints 2 Movs Qe a i NES SRRART thiagd 5oy gone.
@ﬁgﬁlﬁleoTé%Téﬂk&AQﬁnﬂaﬁﬁed B:3 IMRﬂ)-h/nd T U¥3EndB (underlined
S NAE RIS oM St b Rl Sk o AP ST Brcrccicy)
squerpant siaplesegueacd leatiaatgﬁbi Thoftart hedqrn(dﬁtfé)t ddnDNARL B
1&1@?59&9%1&1 igtglFl ARG hd sl tlté ésteﬂwnflsex? WA bR b l?%sette is

rrect ogous reco I nati1 on he TAARLNLsI acz
iadicated in Geafimvmeed stretches (listing 1 to 9) Figure 8
shows an agarose gel of an el ectrophoresis of PCR
anplified DNA 20 fragnments as summarized in Table 1.
A Under t he conditions of PCR protocol 5.1.1 (Table

kb P nt 1
arrpl d32 FOY a‘ipqiggﬁlg %ﬁwrr E‘atr%eq%lgé%tl-i\%% arm of the
Wi slagirentstrBct. Bisep aghyosPER gf PaRuretctivas wathqpllighnededtidenil4-neo and

PG PL RS AR HIECR TG ey R AR B PP

Diagrosgics, Mam,[\@@m@z), Kes1 @,’gone TiB1, Lane 3: clone IIB2, Lane 4: clone
IIB3, Lane 5: clone 1IB4, Lane 6: C57BL/6 ES-cell DNA (negative control), Lane 7: water

control

Figure 4 shows a PCR to identify clones with correct targeting at the 5’ arm. 0.8%
agarose gel of PCR reactions with oligonucleotides IL4-rev and mTar24¢ on ES-cell
clones. Lane 1: DNA molecular weight marker X (Roche Diagnostics, Mannheim,
Germany), Lane 2: clone [IB1, Lane 3: clone [IB2, Lane 4: clone IIB3, Lane 5: clone [IB4,
Lane 6: C57BL/6 ES-cell DNA (negative control). The arrow indicates the amplification
product obtained from clone IIB1.
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B: Under the conditions of PCR protocol 5.1.2 (Table
1), a 7.33 kb PCR product (fragnment 2, Fig. 7) was
anplified from TAARI NLSI aczNLSl acz genom ¢ DNA, while
no product was obtained from{bAAR +/ + genomi c DNA. M
1kb | adder, lane 1: O tenplate (= without tenplate),

| ane 2: TAARL+/+, lane 3: 30 TAARLNLSI acz/NLSl acz. C
Under the conditions of PCR protocol 5.1.3 (Table 1),

a 2.86 kb PCR pr.oduct fra t 4, Fig. 7).was

anpl FBHED FPyrFoessnrie M%gegﬁ%é%éaﬁ%ﬁg‘ﬁ%& BrGAPuiRRE F27BL/6
mﬁuéleiekr)nmly@l@iu @ﬁerﬂlﬁﬂ linbtadaethddrabovd ABRLg4E tolgpe nanbeuddilas an
M,. 1

- lfléﬁfﬁoglf l dﬁgg{ & (gfn C%Wﬁﬁr}'_ € alrnaf%lgdt éﬂ:ﬂg\é}i &%ﬂ white hairs in the fur

glﬂcéﬁlaaozg}hﬂ;ﬁrmtzmve Tivpsulre iy tHAAedreciafdhe ¢temall ¢chiygastn. was

used as nol ecul ar wei ght standard. 5 Figure 9 shows
an agarose gel of an el ectrophoresis of PCR products
anplified from TAARF+i + and TAARLNLSi aczi NLSt acz

nouse braln CDNA preparati.o respectively,
s u RIBRIEEEIPHS TABIONEE ANSGIALY Porns S 6%%0%’&3@% Ygas analyzed
R%Q‘E@h‘l:d sfake ThARE) " oNTAARRTYI4 alpi) indicating the respectwe
Cc e reparati g
affaf)wpmﬁé Sl T PR DRV DA DRLPoRT b} u Syl Ol
wagi staddet. M:5ahe laddeﬁ larenip ITMIF]‘-“W“{LP&ulant arphaREY" "%, lane
E%@%%B%}”TAARlN staczm Lstacz |ane 3: TAARL+i + 15 B:
reactions specific for NLSIacZ (see above) on
TAARI +i + and TAARLINLSt aczi NLSt acz nouse brain cDNA

preparations. A 631 bp PCR product was anplified from
TAARI NLSI acZ/ NLSl acZ, but not from TAARL+i + nouse

br aimg&@ﬂ%how& &Q*aﬂlah@@lﬁfc&melcﬁme "EAAQI*'[(@G@'&@HQ”P(ERINLS‘“Z allele

t ate | ane 2: RIN'stac

AT B el fosin PBd et G P AR e g ggfigpied DNA
ﬁfgﬁ&:n&b@ﬁagbneﬁml%ﬁhg i1 #9)apdfirnfdRE biuSea tp dl@ioas recombination

3.2 DNA preparations. A 936 bp PCR product

%@%Eféggﬁrgiegﬁ$§0n1TAAR1+i+, but not from
St ihSticad 2t ¢St ddstingdus &) brain ¢cDNA. M 1 kb | adder
lane 1. O tenplate (= without tenplate), |ane 2:
TAARINLSt acznliStacz |ane 3. TAARI +i+ 25 The 50 bp DNA

| adder (I nvitrogen; A, B) and thel kb DNA Iadder
(I'nvitro en C were used as nol ecul ar

st arfdglrgs sh Wﬁg%ﬁ arpe gelahan sKclaprhaess @f&\& B]ﬁﬁEd DNA

fﬁ{_gﬁﬁhmﬁh@ﬁ@ﬁrﬁe@fn%ﬁ products fromthe _
mcrosatellite analysis of 5 TAARI "NLS acz m ce of

t he Fl a Li 3
gondt ST Ctsopdiant AEP chprPed “an bR (£27¢ B ROR produc
(frograent InBiged) whe anplific@5@BLTAAR] " genomic DNA, anda 5.05kb
(fragment 3, Fig. 7) PCR product was amplified from TAAR]NLSlecZNLSlacz

M: 1kb ladder, lane 1: @ template (= without template), lane 2: TAAR1™, lane 3:
T AARlNLSlacZ/NLS]acZ.

genomic DNA.

B: Under the conditions of PCR protocol 5.1.2 (Table 1), a 7.33 kb PCR product
(fragment 2, Fig. 7) was amplified from TAARINSNISE gonomic DNA, while no
product was obtained from TAAR1™ genomic DNA. '

M: 1kb ladder, lane 1: & template (= without template), lane 2: TAAR1IY, lane 3:
TAARINLSIBCZ/NLSIHCZ.

C: Under the conditions of PCR protocol 5.1.3 (Table 1), a 2.86 kb PCR product
(fragment 4, Fig. 7) was amplified from TAAR 1ML gonomic DNA, while no
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DBA and SV129 (result for the mcrosatellite marker
D5M T259). The match of the standard sanple for
Co7BL/6 with all test sanples provides evidence that
the nutant nouse line carrying the TAARI +I NLSlacZ
allele is on a C57BL/ 6 genetic background. -14- The 10
gpgdpgme{s%@ggﬂed S OgeMeHemiusR. as mol ecul ar

nda

standar Iadder | ane 1. C57 &%@H
dd¢ralage 3 @\vqrzglatq withoutemplaierlanad: SR 1 14R
@AAﬁhmﬂﬁﬂmﬂﬁRl+/N|S|a z lane 6: FI #2 TAARL+NLSI acz
lane 7: FI #3 TAAR1+/ NLSlacz Iane 8. FI #4 TAARl1" lacZ

Lemere B TMENS S6. 5 Bt A0 o Bubase

NLSl acZ/ NLSl acZ and TAAR +i + nouse brains. (A) The
TAARI NLSI acZ/ NLSI acZ nouse brain section displays a
st rong, specific stai ning; (B): higher magnification

of bpi i% %egf ansetl&'tr'o RkeliS of PFOR BRSducE amphﬁed from
L lac lacs,

absen ron1 + nouse aln secti on.

Bot
Rﬁongndf\”éAéRé I'n 10 TASF b{aam CIONAGHERAT RIS lie&?ﬁCUVdY» as
ﬁgHﬁMﬁhﬁﬁﬁjﬁﬁﬁan regions (see D for schematic diagram
of the brain regions fromwhich the sections were
cut). Figure 12 show graphical representation of
physi cal properties of the TAARlLLacZ nouse nutant.
Nest ALRCR eHangorbepasifiofor (ADDHiske dewe) op faatR15f abddy

| %ﬁ?’é%%% riisd R & I?NA _ﬂ}ﬁgia)rg@(Qm TR BREA(U57 bp PCR

piicificrveseewlified.ween t he genotypes. Rectal body
lgle ?@r? %H(%’_Jr eiaﬁgi @Eeﬂﬁf?ﬁé](ﬂ witkdht Terﬁﬂ)itﬁ%, AR AR FLSp NESlac

m ce statistical
@Pgﬁ(ﬁ%%%ht dlfference in body tenperature bet ween
genot ypes was observed. Assessnent of the ZS|ca

st r epgtdR RhcdMBhddific fof NT.SBT., sem&ae}bhmm aad) and

Tan %ﬁﬁﬁsﬁ%@éaﬁfﬁgﬁ HoRRoTe $§R§Em?§>m8d%‘t

z[rﬁpleﬁidd feoy TMRJHH“? CHIE”, Bif fetrfeme F4 ARSL sgerait y}]@ﬁé

QD& 1388er;5|a99 B teb(ab%?;%%t E%%ﬁ’a‘éeg oy T LSS,

hnéﬁeﬁ&ﬁkbs betmeen t he genotypes have been observed.
(g) Locomptor activity of TAARL+i + and TAARlLa z/ LaCz

m Cecaffcﬁ@feaemﬁl &lifc ArRAATat s&rhbgtre)dmarmm*amﬂae (2.5

The i ncrease in
ﬁgﬁg‘“ﬂ%iyﬁﬂfﬁ gersabIn ERNA amﬁu’?ée%ﬁﬁwg%g AEP %&B&O%@ was
:ﬁh i i FEAR AW RGNkt ot AHARRLAREFIEE T Fringasabrain cDNA.

B TEEI e L e R BR8P

fsmmﬁﬁhéant dlfferences bet ween genotypes in vehicle
treated ani mals (open synbols dashed lines). 30

Fi gupg, 53633]92%3 %t e t : I% ] a%%letﬂélaﬁﬂ ENAolfadder (Invitrogen; C)

i ncrease transmtter rel ease
ﬁetllh‘éi@tm@a@lllﬁ‘hwqiigl“&“b@@ﬁé sof TAARL reveal ed by in
vivo mcrodioalysis. Extracellular |evels of

dopam ne, 3, 4-di hydroxyphenyl acetic acid (DOPAC),
noradrenaline and serotonin in the striatum of

T LR LA LG8 AL AL A B o
‘asro@vdat edaliyys ofid TAAR1"™54 mice of the F1 generation, the ES cell line used
for generation of germline chimeras and samples of the mouse inbred strains C57BL/6,
DBA and SV129 (result for the microsatellite marker D5SMIT259). The match of the
standard sample for C57BL/6 with all test samples provides evidence that the mutant
mouse line carrying the TAARTT™SZ gllele is on a C57BL/6 genetic background.
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35 vivo microdialysis. D alysates of the sane aninmals
were anal yzed for all four conpounds. -15- (a-b) The
anphet am ne-triggered increase in the extracellul ar
dopamne levels is 2.3 fold ag big in the striatum of
TAARlLaczl Lacz mce as in their TAARL+i + |ittermates,

Y| P DRI (ko RnTH:0h Bl ABRIERS G cight (Wb avel S

opam ne cat +.fNleacz
WA ladger ane Letril BFARERD 2 Dith i & SVAZ? dupsh &8 TAPR1
RAPBSL A TIRARM TH19g Isﬁiegm Ff ko anirG "UFPF daparan #@emmeﬁmmacz

__%' ggﬁé%éﬁggﬁ%ﬂﬁﬁ%zigﬁ Efﬁg%g%§lg§%%gtgﬁ¥ﬁg ggallenge

is 2.4-fold as big as in wild type animals. (d) A
2.5-fold increase in the serotonin |level triggered by
anphet am ne was observed only in TAARlLa Z/ La z mce,

but ﬁg{%re 1 hBeL L LI&%@leg o !h%s&ﬁ?%%ﬁ ?&tlogé Wd%ltw CZNLSlacZ

cal representa LQp yS|oIo i cal
@m‘gT@céRé uaedvra:@aa(m "ﬁhfrleRheur ons | Mause WASE'@flon displays a

#@&ﬁé %ﬁﬁﬁné g): ‘Méhgr E¥PEfMteR: of bxedl418a in (A), (C) staining is
eous . of “dopam ner eur ons

pont.a
aﬁm@ﬁs fertomita B Popte Baersict Rafl FhieHerde cotin
ﬁ%lbaaerﬁﬁduﬁl Fori eq&wﬂehglbttai)n re@ons!(sat Dvfer srhematic tiapsam of the
hi st og. %g% tervals i.n the wld type (black
R 108?1 g %ﬁ VA= éoé’f e ?gr ay). In the
TAARlLacZ/ Laoz mce, the distribution of interevent

intervals is significantly shifted to the 15 left,
i ndi cating an increase in the spontaneous spike

fr eql?lg{rﬁlgﬁz S%lg’%l g}_%?mg%ggnﬁséﬂ%ﬁgf rysitdl g@%&ﬁeﬁ&@ﬁ@?ﬁﬁﬁlud

t he ne eudr on h
mppe N dfest biiidhg benaNRaY e 2nd devs! PRt 05@ %%bﬁh%y ) of
TRERsH {d = bn), tiharauhd af +ve) Hr don@bm%%ﬂ% 5+ QUy ive@howed no

|
erhe PRAreED égye%a%f%%g%qdaﬁwﬂiw@e%uﬁ%@ " =22),
m%%zahlwzla\aad ITARY FEaGénts21) efier. Nadstatistical stgneficant
THEERLER SR R B g TS o
dysistlrsarength of SAARSHE (n epzza,érewm F (1 R LT ANRT ASBAL S0 (n =
2%@%&1 £ ok al wille Pask %Z.m‘a%‘iifgrkgreﬁ &1@ n-B‘P reveal any

I N nouse errbryonl C ste

t diiegck iy tWesatasnotyRels MASPstonEdip Py %etr@fealed by
ﬁ@ @Irf&tnﬁ‘ar@ 6Blchroi68 (M Kb si%nﬂﬁfuthhﬂ&@ﬂce@Be%&Rihe gehdtypes

e b eel o TP e Rl e e et
§ &Igf}ﬂﬁatﬁiﬁvmﬁd ﬁmpm:t@]fmﬁeﬂe SCszlkggps aglendhe mdrénsain locomotor
PK- I\Ie LacZ/LacZ
FhBeDG e W hE G B ARE Gul Py il e pr TR
pasiat taepared e@theunwa typhbﬂﬁm‘g@m@dﬁﬂgd syt 5tngﬁlt hnes) while there
e T
pmbophdashgt Brest-e ki nase pronoter (PGK) (Gal ceran J,

M yashita-Lin E.M, Devaney E, Rubenstein J.L.R,
Grosschedl R, Developnent 127

Figure 13 shows a graphical representation of increased amphetamine-triggered
transmitter release in the striatum in absence of TAAR] revealed by in vivo
microdioalysis. Extracellular levels of dopamine, 3,4—dihydroxyphenj13cetic acid
(DOPAC), noradrenaline and serotonin in the striatum of TAARI and TAAR T e41ecE
mice after a single application of d-amphetamine (2.5 mg/kg i.p., n=7-8) as revealed by in

vive microdialysis. Dialysates of the same animals were analyzed for all four compounds.
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(2000): 469-482). To permt negative sel ection agai nst
ES clones carrying the targeting vector randomy
integrated into the genone a di phtheria-toxin gene has
been inserted into the vectarsqutside of the TAARL
genom ¢ sequence (as described in Gabernet L., 20

@2@9}4}3 \ﬁ?ggﬁt%me %ﬁ%@?&gﬁk elsei i, aMllula@ldHﬁﬁrﬁﬁﬁm&eﬁls 2.3 fold

ber at Lok H.,  Bol son 1 Neu
asdig in thy gireBoDSf TARBLEA] - micadin G ARG (HENAts While there
# @RR L BhrpaRNBed CRL GAHA Ibvé’ls oMby @.ﬁﬁiﬁlﬁre lebﬁbﬁatMDOIDB@ @nle«yth

B JEE% %Q‘gmﬁ%&ﬁfg%,ﬁhg\ﬂsam%ggg %%gglllse ﬁ(& Eﬁngg%/tglgﬁ?%n‘ﬂﬁ% no s1gn1ﬁcant

&ﬁ’@{léﬁﬂééeaeﬁNeﬁ)th@g@lompaQ ¢¢) Thadedredshin thednstofirpiradyaadlin in
contro ut.atl ve . rQnot er :
e L e e

B §dvldetdrease @ptiretserotorsn ieorelrtnggrad:d byoarnpleetaminetwas olesavegfonly in
TARRP=TH 5100 LU LDRAMSU U Gcglaysi s of the

expression paftern con e endogenous TAARL
control region in hlstochen1cal stalm

pr odiigeredet shaws ¢ saphigaljepreseptationyof d%tﬁ? ﬁﬁ%ﬁiﬁd’f
%ﬂlﬁ&@ﬁtﬂeﬁﬂarﬁﬁn tHeey ML §f Tmzzlefé’é%g;cs@ﬂww@ enit® (4)khe

I nb
SPOR eI COP P S ARt A b et B gt pane)
fhae if esdAA Gt @ geick (gght B Cloatul stivesirsbability histagzanmif spike
S- | ek
B e Bl me Rl BEE IRAREPS Gl P o o
DhpREAEH “amicexthe dlsa:nalsmd ifteiepent, n)lter\sdw sigrificantlyishidted to the
%{t 1ﬁﬁfg§tnfgearf ﬂgreta&r i Shd n%éﬁgcg Bﬂé %%qﬁ:é iy &) The TAARl agonist p-

onucleot | Wer e ased ‘on i shed

'@mm deaeasaviine dsingrate REQ @ﬁﬁ@géewmr%ee@e( e but not in the

ﬁg}tim Wﬁ@?ﬂﬁ&cﬁs Halabasks shMDBJ the taﬁlhlﬁﬁe p%ﬁb%ig@ﬁ)togfh@l of
opt al ne ma.cC el Cl | &ﬁl c
iBigrgaEhntasigly %ﬁhm%)weﬁ(?qﬁ \BiPhitiBen BARRT ool ngmics (ight)

techni ques were carried out essentially according to
Sanbrook et. al. (Ml ecular doning: A |aboratory
manual . 1989, Cold Spring Harbor Laboratory Press,
Col d SpringHarbor.) and the instructions of the
suppliers of kits and enzynes. The targeting vector
pSKDT- Tar | - NLS- | acZ- PGK- Neo contains 4,0 kb genom c
sequence 5' of the nobuse TAARL codi ng sequence and

1, 7kb genom c sequence 3' of the 15 nouse TAARL
codi ng sequence (Fig. 1). These sequences were
anplified fromgenom c C57BL/ 6 DNA usi ng proofreading
PCR and cl oned into cloning vectors. To clone the 5
arm ol i gonucl eoti de nifarl - 5'-Kpnl-16c¢c and

ol i gonucl eotide nrarl-755-nc were used in the
follow ng PCR reaction. 20 2 ng/|l genom c C57BL/ 6 DNA,
200 M dNTPs (PCR Nucl eotide M x, Roche Diagnostics,
Mannheim Gernmany), 0,5 M of each oligonucleotide, |x
PCR buffer (Pronega, Madison, W, USA), 0,06 Ul Pfu
Pol ynerase (Pronega, Madison, W, USA) in a total

vol une of 100 pl ver e i ncubat ed with the fol |l owi ng
protocol: 95C 2 mn., 35X




(95C 45 sec., 59C 45 sec., 72C9 mn.), 72C 7 mn, co
4C on a PCR Thernocycler M} 25 Research PTC- 200 (M
Research Inc., Watertown, USA). The resulting PCR
product of 4,702kb contained the 5 arm of the TAARL
| ocus and was cloned into the Srfl site of
I%éCR-ISCI‘I pt Anp SK+ (I nvitrogen-G bco, Carlsbad, CA
SOrientation and parts of the sequence were
conf| rmed by sequencing using the BigDye Term na

v1. ICapoiecidlyqrairblargagants reiRpishite i 1Be S5iyaplenysre é}ﬁ%iio agfording to

ABLEL LS s 3Rt Ro 08k 61HARRIsY ZRlicatefine resul ting
.....vector is pPCR-Script-5 Tarl. -18- To clone the 3' arm’
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ollgonucleotlde mlar| - 33c and ol i gonucl eoti de
nrarl-Smal - | Inc were used in the follow ng PCR
reaction. 2ng/l genom c C57BL/6 DNA, 200 M dNTPs (PCR
Nucl Beipglel:M x, Roche Diagnostics, Mannhei m

Germany), 0,5 M of each oligonucleotide, |x PCR buffer
5 (Pronmega, Mdison, W,USA), 0,06 Ul Pfu Pol ynerase

(Propega, . Mgl 591 Hﬁ?\h 12 18 ATOF @JdiyPded 1B @by hQPnthetic
vvere mcuflgbfgdg ﬁM!l%e ol fOWI ng prot cl)c%glel?1 g o

Iss&lac@%ér%e@@@ce 60C 45 sec., 72C 4 m n ), 72C
7 m n 00 4C on a PCR Thernocycl er I\/U Resear ch

PTC- 'J%)Qar MABQ&QQVMSIE Bfbry o‘a‘i&iﬁéﬁm&m (E&)SA]s) a Fhe-targeting vector

éﬁ?s?q%'néﬁ'r?% S PR S efe #S?%QE S h ARl pRee Ry, e
deneltsipating %torldﬁiﬁbletély replac@ﬂmﬂ%&tﬂlmmdmgdegan aswo agahout 1,5
kslbeg %%? 863\,/(%[/161{/1"?&0 {reanéop Mle%ggl g@%lﬁgfzé@ t]lrﬂg S}g'hﬁet% .67

equenci n

BoKsysi ensjteand an ABlI Pri sm 310 Cenetic Anal yzer. The

resulting vector is pPCR-Script-3"Tarl. 15 The

t ar getd J‘&gﬁl@&{lg{t cfe 82008 ettBr AloWiRPFor pabiife ﬁelecﬂibﬁ of
genom C arm_ an enom m cl oneg ‘i?i‘ des% ene (Neo)

mv&mﬂ@mreca@@wéﬁédc AEEnE afﬁ?%@fﬁlap AWRBBA ?fé?% §

e(x%tré’sé’écﬁﬁlﬁﬁ? thel@ndol dfahe FRospHEAycandte ki’mam)pstbmm (P&K) (Galceran J,

e R
(rzeokm)c 169n8f Tgbyehinaedatisashative pgding Xpcksss gmrymg the targeting
X?CPOé g%g rlré‘dy é’?tﬁ%f%t?e% 1nt§)2[99 g%*iofrgega §¢)%}thep- ? tgﬁhgeﬁﬁnﬁjas Heb€inserted

was T enov
iSi6r thetvedoT antsideyf theskAART gemomit g@@t:ncw (epdacsrlieddn @abernet L.,

t t 7
DRk gvgg% B IR L Bk T BKRAGSNAIIG Vot RYERkachBS Mobler H.

ﬁ@@ agrose 2 el ectrophoreS| S and gel
ﬁcrraEtN@ﬁrosqI fedBt(@905)t e84, 7 kb genonmi ¢ DNA
fragnent was ligated into the plasmd pSK, which

pr evAoghelsymh ﬁﬁle?sb_e hee Repbir gegeed Gildchar(, MiyahidaNat E.M., Devaney

J |1 ed I
%Hﬁ?gﬁ%ﬁﬁﬁ;ﬁ Eﬁ%ﬁ@ glglga@ﬁ% o%r}%ﬁgtaégﬁg (9%2;\34%% 6438(2: WaS %med toa
rahxbaae sigﬁsl sequave (NLS) anvdtpheed phdsrthatrpRerpBendl gentrol of the

'E@%I{li e%cgntlcl)t%xt' 519&11"3%{11%?0%/ eldefies '\ﬁlﬂlebf?‘ﬁg: SKRELo@R0f the

synthetu: reporter is identical to the start-codon of TAAR1. This allows the sensitive
analysis of the expression pattern conferred by the endogenous TAAR1 control region in

histochemical stainings for the product of the lacZ gene.
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agarose gel el ectrophoresis and gel extraction.

Foll owi ng, the 4 kb genomic DNA fragnent was |igated
into the plasm d pSKDT-3' Tarl, which previously had
been digested 30 with Nsil and-Kpnl, resulting in the
pl asm d pSKDT-5"'-3" Tarl Step2: A synthetic sequence

har barin I A § to the
ol 1) 540Rp Ry EpBef ERE b Ak, REGIRSR ool sedlertite
pSKDT- w}@ geare|by I alegass sergmbipatiosr in E§rsihhor yi at ed

ol i gonucl eoti des nirarl - 29cA and niarl - 29cB were

d d
annmq?on@gﬁgu?rh%f an%g%ﬁg gf Fa%%-[g{gl eot | delsg\i::g

| i gafiRdesulitd _rtha} detifig PéAG ot sisth GSMlgénolﬁgc brartrh@’ aphd stihz (NLS-lacZ
IgSKDT 5 %

ac’z-
a%%%ffaeae«ﬁa%&%@?@&@%C&SSF%%%CV L abos %ﬁg’é SRE Diphtheria toxin
Asskae (DihS) 1sEMce<ﬁm1$1eﬁUﬁqim‘sf&hptaaga’u1mgvector see Fig. 1).
pSKDT-5"-3" Tarl -NLS was linearized with a Stul 5

B

i sol omthe

mbyeesARL lopws @Mse gmwﬁu@cerda Fr9§t Epﬁl g a%t 34, May 2005) and
éﬁ'taﬁé&ﬂggﬂ RmbRRO GAANES (MRY&Y BRI Baadh, gevieeAindnall

en BN eflg {ezﬁmagé%g%‘rle %ﬂr%%l l&%tz!ssgwrte 3l?| [g‘g:tg Pgb % Sam":brook et. al.

(’M‘(ﬁbd’dlé%@l@ﬁﬁnﬁ* AeSbrang rﬁMhﬁEQB&Q}Colch@ﬁ[rthIéar@et Laboratory Press,
tr.o r.esi.s el xtrag

SR SSpiRbl e nao M Bt AT s SPhniREr i and Frymes,

into the Stul linearized plasm d pSKDT-5' 3 TarI NLS,

r es UlHei tmgeiimg vdche pSKDJeTarigNUsdacgrPGK-Neo contains 4,0 kb genomic

! 13 3’ of th
s%@@-ge g%ﬂ%%#}%ﬁﬁ@f%gg?&ﬁgse Q%P&%gﬁggﬁ#g%?g?ﬁg tﬁufance of the
lgeﬁ@tT bmmg,ﬁ?ﬂuw gk (see Figure 1B) was
deposited under the Budapest Treaty at the Deutsche

Sanmmiiadse éﬁéhc% %E&Q&xﬂﬂiﬁ'e& R %éil@nﬂ@bbk]ﬂl/ﬁ WA ukin Iproofreading
her oder D- 38124 Br aunschwei g,

DSWZ
@ OHW‘PﬁO ﬁn’é‘ﬁfVSEIPi(Sve dep03|t| on date of

16. 08. 2005 under the accession nunber DSM 17504. 2.2)
GeneTd dogethi 3Yamef oligveutitdile giad - 5hKpolidéc #6 digonyclpgtide

h I |t f

HETEL PR LSRR IRT A B £ L 00 of
essentially as described in Joyner (Gene. . Targ

5 neiacash el 5146 DA 209 ol FOAPS [k baeio Bt MBS Roche

I@é%x%sgcapﬂﬂa\ﬁ%'h%fnﬁ YGPRR8S), 0,5N8W oY edck Joligéfrchiotide HS FER baffer

rogent ec, Serain
(ﬁ?ﬁmpﬁyh@lwaf Wi W Qé’ﬂ‘%ﬂ%&ﬁ%@%ﬁf@%%h@é@% W1, USA)
i8R PRI GmE o1 OBfilasdre (Mab)ted ehithghé futlbatrgrbrbtaant: 25°G2 min., 35X

@g‘;ﬁfgﬁ lglﬁg g9°§#ese S?Qg)&ﬁpér rg 95‘% 9%8%,{]: 4&?8“%@({? Thef(rrrﬁcycler M]J

N#sgnreti PECRO0EMJRessirdnlnaf, Wattrtowi,r33A v Ebe psslting PCR product of

465(?2%5 g%wam:gg]éﬁ§§ a?%gﬁ'tﬂ??ARXl %Efag Xﬁ’d WQJ SgﬂédQHto I%WQI §1te of

describ
KEIRASenipt Axhp SEds(Invittegen-Fihcgetiriga @Ppr(%i:e“f)r cal
Approach. 2000, Oxford Un| verS|ty Press, New Yor k)

and mlérﬁaﬁ&@éﬂ ;Ar&%yiﬁaﬁ&&mmmw btbdqeBndiagSing the
]|31QD?6 Termmator vl 1 IC%(E:I%%Ieguén%rr]igsfat (Ap;ﬂled Biosystems) and an ABIPrism

310 Genetic Analyzer.

The resulting vector is pPCR-Script-5"Tarl.
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ES-cells were grown in ES-nedi um cont ai ni ng

Dul beccos's nodi fied Eagl e Medi um (I nvitrogen-G bco,

Carl sbad, CA, USA) supplenented with 15% FCS

(I notech/Biol ogi cal Industrieg, Beit Haenek, Israel),

100 U mM Penecillin/Streptomycin (Invitrogen-G bco,

- 20- ? ; ( A0 Tar1-Smal-
(I an@égiﬁ@% %rgg?h%zﬁhsegg%%% ! %&Mﬁg%ggﬂi@e nti al
Hmicrwsraieded én NVENPYOwing PRI #d§8n- G bco, Carl sbad, CA,

USA), 2 MM dutam ne (Invitrogen-G bco, Carlsbad, CA,

USA) 2and o18408i ¢ 37iBLI eDkog y@cestmmmst@ck Nfidadtiadle Mix, Roche

R ER GRS b AP gk of Srch efedludesride dx POR pufte

(FhemSas; Madisongat jLseyd, 0,86 Gétliffy Pulyoteorse (Promega, Madison, WL,USA)
pSKDT: Tar | - NLS- 1 acz- PCK- ot - i 3

Sarlah 8- ren) BEcrclitubite Bl quoTp L R sTeni. o
(SATT 45 c7 60IMKEL., 7TC 4nivitNa TR min, o5 4HPRpPeB1 T hggmocycler MJ

nepul zer a capacity extender (Bio-Rad,
Hercul es, CA, USA; settings; 280 V, 500 &) . . .
Ther BaeiitingBCRarodacher hia Pt oRFEre herbl ity of PPCR-Script
Asyars apduselecind, CansbhiecA wsgence of the Neonycin
gene in ES-nedi um suppl emented with 350 g/m (418

(gengtiicin, Sigma-Aldrich, St. Loui . .
| e titraon P PREarthd SRk el pBm by Hditacing puing he
BigByé Tamsiheor el 1 CytleSegmmeingKit (AppdtdBioerbtémsy)@and@nwd[Prism

_lgséaréﬁ’?fb W@ttwﬁ‘ Bl L OPR]AtedeMb i @AH0. Bi 0- Rad

ﬁlbléel{]re lcgir@gge% and grown for 10 days. 1/3 of the cells
. Were use i

i sol ate genom ¢ DNA using the MagNAPure
LC system (Roche Diagnostics, Basel, Swtzerland,
Lai r ,emswl}gzqcfcﬁﬁp]g@]&:&ﬁp?é fefders, K., Rudnicki,
M A., Jaenisch, R, Berns, A : Sinplified manmalian
DNA i sol ation procedure. Nucleic Acids Res. 1991; 19
(15): 4293) and anal yzed using PCR The remaining 2/3

of the cell.s were eventually used for 20 further
. analﬁ%ﬁ%‘rgﬁﬁ’ag onrbwa\éﬁ%g??éﬁdnpﬁ’jsgegf'i ons. 2. g 3)

Screeni ng of nonoclonal ES-cells with PCR for correct
t ar gt hglhef3’ TAARIic arm 268 5t anesc uime dooed exdesgdrd above were

atﬁ%r&glsgﬂ 9 ﬁ%’e?]&sﬂi@%.a%%?lﬁ zgﬁ (§’t¥at§> e AL, iGRUIN) wHich contains
ragnent’s spanni ng “transition points bet n
1 fightherie foxin DNetierrsidasiaided i Gabepmret e, (Emhaneamegt §EBEQIMDA
St SRR (1R RAUSIGSortelOl &x@8dssibar Ne@bs@ Lett. 373
i%g%cfiﬁﬁl%atl onyngtdgt h Sf,'c%rm PCR 1g(laones }?fé g Scree ed. PCR
@OUR: PRoAD- Tadhiagnbi the 3 iFEPERA ERNSY ERONE) FARD AR HF ihRPCR-
$pipterd oby putritGionrdateacoith CRO 210 NongagbthenemItiigd.7 kix genomic

ogglgefeqr’g %«{;?tp,%%i ¥ v a&%?és%%gl%ée&%%rg%%gsg ?En)écg g’aeli] %&Fﬁ!{%ﬁgp.&rhereaﬂa, the

Ce kbrgenygmic B00A Kagincateis IAER in®ah¢ plarnNupike athidepmeyigusly had
R : i ; i i M,
RO RT h PLIR G FRb yE A B

Expand H gh Fidelity Enzyme M x -21- (part of Expand

H ghSubiseisientlys thoR spememRdensd a@idﬁijﬁgé‘? rlayp watpempysd from the
PIEQGH! fPRAR-¥GHR-5"Tar1 by restriction digest with Nsil and Kpnl and subsequent
agarose gel electrophoresis and gel extraction. Following, the 4 kb genomic DNA
fragment was ligated into the plasmid pSKDT-3"Tar1, which previously had been digested

with Nsil and Kpnl, resulting in the plasmid pSKDT-5’-3"Tar1

Step2: A synthetic sequence harboring several restriction sites (see Fig. 2) as well as
a NLS sequence was inserted into the plasmid pSKDT-5"-3"Tar1. To this end, the 5’
phosphorylated oligonucleotides mTarl-29cA and mTar1-29cB were annealed. Plasmid
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run with the follow ng tenperature protocol: 94C
2mn., 33x (94C 15 sec., 62C 30 sec., 68C 3,5 mn.),
68C 20 mn, 12C This PCR yields PCR products only in
t he presence of genom c DNA of,,ES-clones, 5 in which
the correct honol ogous reconbi'nation event between the

B SK]fgfé%} g{TésL%ij%as cﬁ%&?ed'vﬂﬁa Nﬁ BH tﬁ@%nnte%gd Qﬁ%&gﬁfi&ggﬁés igated

mmwthnmlawm;jtteytﬁ@ngmﬁthé Plagmldal?s@rﬁé B8jlagk as
several ES-clones in which no honol ogous
r ec g N ahl N1.50387-PEKUNES EasberieGvas Jnsckad entd ﬂ@ Iuveiiiel pSKDT 5-

L e e A Sl e, Elone) B s

- febtrigtioB digest LBHENDI- 1acZ@G‘I€~Neofda§seﬁ@Wﬁﬁ@tblared(fﬁmnth'eel;tlasnnd C8fgal

Bl BT S Bt S e 1

Imppboampus c&@el&ﬁﬁxem@r@%enma‘ao@hﬂdenﬁnte@n@@mmdc ealls pargulated by

I%glf f)%ﬁ%%élﬁ%gttug éz%gg@@ﬁ 45'%?&918&? sHa ggés{ﬂcﬁogqgge@agfggﬁbsequent
agIrpe g¢l SRS anflegehestraciore Hehepy aglaed i Neo cassette DNA
givh 11%&[@1%(%6 eHQimRMiRl paehd pSKDIOFIETZOINDS resulting in

crosynt and_ 3.7 Expand Hi gh
E GBReLnE VEASY Wx ar ﬁ\f{é 6?%1%3??8 Hi gh Fidelity PCR
System Roche Di agnostl cs). The PCR reactions were
run mégolitiohelatd Theoylangid Iﬁﬂﬁﬁff-&htlr NIEFIMZ}EG[K N20 c@a@rising the

2
%géqa@wﬁrﬁct(ﬁ@giﬁfgﬁ gﬁagg o8 ﬁ:n d; tﬁg ﬁ‘uaal'pest Treaty at
tha Dieh&sclpr mhmgwbn@émmnrganmrmn@m n@@ GmpH (\m‘%’&@
Ig,afch&%rde]feﬁ}eﬁ HQUT®)_990Y %rﬁlﬁﬁ&{{pélg ‘ﬁérﬂ’i@nﬁ s arpgffééﬁ%"dépbﬁtlon

targeting vecto ronosomal DNA"as
e TIoetP. 3005 minger the h%\fgssmwm% laefati ve control
wi | dtype DNA (Fig. 4, Lane 6) as vveII as several ES
cl ones in which no 25 honol ogous reconbi nati on has
occurred (Fig. 4, Lane 3-5) were included into the
‘anal ysis. The above PCR conducted with genom ¢ DNA of

i odb Ghsfbngor G Bhe Wpgle ErRUSEIREkSbens

chosen frecombinetién on i nto bl astocysts as described in
chapt er 3 30 Followi ng Aigonucleotides (aI I

SCUERTES i BT e © Voo 22 e

CGGGTACCTGTCACTCACCGGCATTCGG 10 16 miar| - 755- nc
CCT GG GEES EAGGHA PE: fhimedrifaent BBy as described in Joyner (Gene -

ﬁcr:goeat‘;l;lg %@%EE[ %T%%é"?ractmal Approach Series, Oxford University Press,
New York). C57BL/6 ES-cells (Eurogentec, Seraing, Belgium) were grown on monolayers
of mitotically inactivated primary mouse embryonic fibroblast (MEF) cells isolated from
a mouse line CD1-Tg.neoR expressing the neomycin resistance gene (Stewart C.L.,

Schuetze S., Vanek M., Wagner E.F. Expression of retroviral vectors in transgenic mice

obtained by embryo infection. EMBO J. 6 (1987): 383-8). MEFs were isolated as

described in (Joyner, AL, eds.: Gene Targeting. A Practical Approach. 2000, Oxford
University Press, New York) and mitotically inactivated by gamma radiation (185vin a

(Cs-137 irradiation source).

ES-cells were grown in ES-medium containing Dulbeccos’s modified Eagle Medium
(Invitrogen-Gibco, Carlsbad, CA, USA) supplemented with 15% FCS (Inotech/Biological
Industries, Beit Haemek, Israel), 100 IU/ml Penecillin/Streptomycin (Invitrogen-Gibco,
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mrar 1- 3' - Smal - CTGCTGCCCGGGATTCAAGCTCTTCTTGACTCTGG 13
Il nc nTarl - 29cA TCCAAAGAAGAAGAGAAAGGT TTCGGAGGCCTATGCA
14 nilfarl -30ncB TTGGCCTCCGAAACCTTTCTCTTCTTCTTTGGATGCA
15 1L4-neo GCGCATCGCCTTCTATCEEC 16 niarl -26nc -
GAGCTTCACACATGAACACACC 17 nirarl -24c

TP e At Ot B T AR PR O R S e T
UsAg ﬁon@neatlmmhanm a&®s MEM (1, Invitrogen-Giknal|Ganlgbask CA, USA), 2 mM
E[]u&%%n}e (Y‘l%ztréﬁ o 0, g?ﬁtr sfaz\%é %gxnnglg%? Qﬁ? 1ot 3D cyte inhibitory

eéra research, and

______@&Mn_(§¥3¢mﬁ0_lﬂﬁemd¢élag@hev&ﬁ] on and handling of the

mut ant nouse |line was specifically granted fromthe
Kant onal e Veterinarant of Basel City with the

Ti erversuchgenehm gung No. 2055 as of August 23rd
2004. A nut ant nouse |ine which carries an inheritable

chapted) 1) Heatifedin odRe HestibnaPaPE I BOERE g™ '

st andard procedures 10 essentially as described in
Hog a'ﬁhee$acHI linegheditprgbting vegtor pSKRBHE 1 eWbT-lasZ-PLgoeo (total

%8@ (;ifjgg gQ?deﬁfe{h g();é@ﬁ FEQ rﬁﬁgﬁg%&%’{m &tﬁgag?ﬁg' 1d7 §EMINm 2.7
HﬂéKéféﬁ@r ¢ b el FeH ﬁ’ﬂh J.4 (HBS) apdhele FWrated with a
m&tﬁm GEryp ﬁﬁzle} with & ChoRRy bAiBnder (% mﬁem@& m UhapkRIngs: 280

%50 @S{ PJIE}I}’IGJ(E Sﬁ%{eggﬁsg n gwgrrgo CF P etpp]é(a ccfllrk%ers snd?’ se?ected for the

peeide of)ﬂhe mmycﬁ%%&iﬁanﬁaﬁﬁauﬁpemémsd witth 368 fig/puliGig 8

&%I | ve CP %S g@ mgég judged for the degree
n%tFﬁl ‘,lgng Hicg, o %ms’ Gred™st overal |l contribution

of ES cells to the chineric animals). The enpl oyed

br eeltidindydrvadli sgparatel Getbrtes otigieatingrewehe tranectedscells were

Rﬁisﬁg}?&{gﬁﬁt(; N Wafédlﬁﬁ?é staHE gﬁﬁslg{ fof l@tia 5C {‘/'3'@@1&3&113 were used to

percent age O rsin

t
lselﬁte@@twmgf PNA wigrtbe MegNACHI Hr FSHRM Q@PCBE Péa&ﬁogw& Basel,

@ﬁﬁ&lﬁﬁﬁ@q,%xrﬁhl’ NE[ 2518, j’[‘ﬂ!ﬂiﬂéﬁ IRy, RedfekiyWit A, feorliBil, 8., Berns,
enn

pr.i n t h, pur a C
B S ey N B i OB Bl A B 898611 (1)
JQ@BREIM Sdygéd uﬁﬁg pPaRl 'Eherenilé@mhgl 28 @bk caje werd erebNAlywvasd for
#%Ia fro al?l b'olflﬁles of adult aninmals with a
tg’ﬁ& BSEE g‘i}rs WP ¢ acid purification
(Roche Applied Science, Rotkreuz, Switzerland)

according to the instructions of the manufacturer and
anal yzed for the presence of the TAARL wild type

al | e} ¢3{ JAARA Aaof Iﬁgh&%ﬁﬂ QSICQES WitE PERGBr &frrddd argeting of TAAR]

undi srupted TAARI gene) as well as the neonycin

pho hotransfer ase codi ng sequence | ndi t

pre Slglfﬁgé logres thecorgalgere @I%g%;;wxglv@)s Wssrﬁggﬁ Eagf nf,g%'gcatmn of
BER ﬁ@@éﬂt@@ﬁnﬂﬁ@@h@@iﬁsﬁidﬁﬁﬁh@t@ batwen AnpzeBdifk DNA included into
151& targetl g Vector SA&’ gurrogndmg genomiic sequence.

To test for correct recombination at the 3’arm PCR clones were screened with PCRs

 using oligonucleotides IL4-neo and mTar26nc in the following protocol:

20-100 ng genomic DNA, 1x concentrated PCR buffer 3 (part of Expand High
Fidelity PCR System; Roche Diagnostics, Mannheim, Germany), 500 uM of each dNTP
(PCR Nudeotide Mix, Roche Diagnostics, Mannheim, Germany), 500 nM of each
oligonucleotide (Microsynth AG) and 3.75 U/reaction Expand High Fidelity Enzyme Mix



Bi osystens, Rotkreuz, Switzerland) in a total volune
of 50 d per reaction conposed as follows (final
concentrations/anounts): 10 20 - 100 ng genomi c DNA,
20 MM Tris-HA (pH8.4), 50 mMKCl, 1.5 mM MyCl2, 200
nM of each ol igonucl eotide (Mcrosynth AG Bal gach

(Swli‘tto% o ! %‘M)ﬁ h%ﬂ%&li@%@?ﬁ&%@cﬁg Pi r@@?ﬁé? A PCR reactions were
Bfreacf(?on réco i rman q pol yner ase
runrwitlt thedellywing enperatbrpretpcek  undi srupt ed TAARL

alleles were detected sinmultaneously in the same PCR

r eaaisbORLAY., bhe(dieth owidg2at b@aayesen,s des.), GBC TAARI - 12°C

_allel'el TAAR131c: 5'-gaaggtggaattctaacctgac-3' (SEQ

10

15

.20

25

- 30

I D . ) D8:, 5 ' -cecttqgecttgtcctttagcta '

( St Bis Bkorel SHCR Prodrioaiab e prishge O @3St B of BS-dones,

5 wiith gegbaeadaggsidgiis ce@mHSEQn eh@ntiGwea fhe F@rmNed the

D1: ..5'- t t gaca ' : - Drd

o Re AP ME IR PRORAROHR AR s P Red iPER hHkcl A

ezativd entobEildypba DNA FHg. 3 D& Bas welk as sevara Efpclenes in which no

1?&%18 MNedomBidGich Fgﬂsrbcc&‘feddf(@ig. 3he, 2GRS )RE Q6 et il Wt the

ana y%ecf by st an(]:]ar agar ose dgel el ectrophoresis as

ahalyesi bed in Sambrook et al. (Ml ecular Coning: A

| aboratory manual . 1989, Cold Spring Harbor Laboratory

Pr e Stgnpo2tun€p bnSpIE 1 ngveklamplification an thetepectedndrztod & 2B0AFig. 3.,

];ﬂrag nt sizes were 755 bp for the wundisrupted TAARI
fete and 280 bp for the TAARINLSl acz al lele. 4)
Characterization of the TAARL - NLSlacZ knock-out 4.1)

Anal Frstiest fof canect FTedARbindoShate XranePCR gloacewemscreened with PCRs

i nheri t I 1 - - - se line

S e i A e PR B R R T

equal s the designed nmutant gene as_ described ip 2 t h

t ar g8t KW mgegraorpe DAY capesniipied DA d (geh ShitPaplAle

ﬂrﬁéﬂty edrf syt@mn; mepezmgit:ﬂésﬁw Mﬂ?e@xﬁ, Gdﬂﬁlaﬁ%)_, @n;em;ﬂe dNTP
e correct ge argeting event. was verif]j

o Rl S A e e iy GFn ) R i of

Jlag@ﬁﬂﬁ%tﬁes(mﬂﬁfﬂsmhltﬁt@) a-nZ_‘FrJtSt Iﬂ?&s:’tibh Emparod High HiddigeBmryme Mix
e nomi y i.nt o,t he . . Y 3

O SRaTG ey BER Saeb” AR iRyl hs were

funagittetieSollowing seepdeatgre fptaweke anplified by PCR from

genomc DNA as 5 tenplate. The genom ¢ DNA was

ext roeEed, Wi E%&?&ﬁ%ﬁ%@%&!f{ﬁ“@% SUS b8 f ORiMUGRET 80 Bh,do 12°C

puritication gnostics, Basel, Switzerland)

t \r/\g r%}iﬂa\lﬁ@ﬁ %?Eéﬂ’(gé p?@@%ﬁ%@%n%@f%% é%:ogab BII\}A L ES clones,
TFANRINLR Rz cildredlBgous(ra@ntiNARin eTéilerenahe fsimadzhe

_ ;%Fiﬁg g%qi)gn%(cﬁéq%p%%&%g g{ @%’Pé&ec%[“ﬁg&}% WReurred. As negative

Oieriol etligme DNA (Bigt4 Lahe 6)cls well apfevEl Pl clpees inavhich no

}E%ﬁ@‘éi%&%ar%?%ﬁgis gﬁ%lgﬁ%sg)&lllr?g@ (]E(lé i4[‘]§:!ne 3-5) were included into the
analysis.

The above PCR conducted with genomic DNA of Clone IIB1 gives an amplification

" at the expected size of 9.8kb (Fig. 4, Lane 2, arrow),

Clone IIB1 was chosen for injection into blastocysts as described in chapter 3.

Following Oligonucleotides (all sequences in 5°—3” orientation) were used:



20 - 100 ng genomic DNA, |x concentrated PCR buffer 3
(part of Expand Hi gh Fidelity PCR System Roche

Di agnostics, Mannheim Gernany), 500 M of each dNTP
(Amer sham, 300 nM of each oligonucl eotide (M crosynth
AG) and 3.75 Ureaction Expand H gh Fidelity Enzyne

)

art of Epand H gh Fidelity PCR System Roche 18:0.1D
g@‘ﬁgsti CS). #’E TE“BER reactions were run usi ng the 0
bnbi nations of genomic DNA__tenmplate  oligonucleotd L NO:

c
angTRER mpat-o¢ 08 (A% I TIACZEA GOGXAIEEAG The PCR | 10
reacti ons were¢ run vvith one of thefollovving
.t epperature—piotocot-s—Protocol —5 11 —94C2mn. 35X,
(9¢¢a111575§ex§ @@@TQ@TEGECCTEWQMEGn ), 68C 20 mi-n 1L
- AGnT2Q342r ot 0C Ok CBATGRGAPEAITITGTTICABE (94C 15 sec. 12
68C 30 S iR ocol13
5| plgtl- b%@%m %%Gﬁglg@@%ﬁ@%&é&ggﬁ Cc,ﬁg‘(gﬂksec 68C
3[Bmrin.), 68C 20 mn, Co 4C 25 The PCR hrndnrfe Wer-€
apaiygesd Ry st andARd CASEAASR (el @ OIS ERABEESTATGEA § 14
8 esScTim
L iasigitng | padorlereeRiade it rorglr rediataoca | 1o
HaHBereoL abor af @G@G?rmﬂ@’@%ﬂ%q%o Harbor.) The |10
S| z&.AMbnpar t il da(REAGUARAL A TR BT AdTe egpect edd 17
i gentTty of t d ovi des evidence |ig
th nalagipgdc honn Q%Wun uné)é‘w the—tar gcl.l g -
velltaey Wi t h t h&GATsBarRGCARPEIGEene 30 | ocus 19

occurred in a precise manner for the 5 as well as the
3" genomc armof the targeting vector. The DNA
sequencing results sunmarized in listing 1-9 proves

furth %Z ?ner nﬂ({qta TtAl}&l h ?\ffgiagﬁ RHS KR SR Rt 2 mutant ES cell

occurr undesi side events such as the
chronmoséftl integration of tandem repeats of the

V e ct KIE&ISIQQH%I‘J ¢ hsim@s whdatrfed2Rt 1ntchﬁfpﬁﬁfce @fth 8wisoBa&lemf and
acZ codi ng sequence inclu
svcrdm T s R e el (e AUsg Rt
f rlagm'zrmsust line Bas(spécificklygrantedropm hedpntogaay) ﬁéf‘?%f?’é%o Base
t f@%ﬁhﬁm@tﬁﬁ;@%&c@@ﬁhhﬁgg@ SIS aVGEAzastgRided04.0 t he

gene | ocus such that the NLSlIacZ open readi ng

f T afldn
TLZ% S&Q{aktc’mgﬁste ﬂné Qﬁﬁﬁ&%&%@ gglr%relgat)@rd SGQ080t06n §MBe BAARL

mcleselrbAtamid) (RAE: nEETel PO B Ao
mot ésﬁalhuﬁiyanﬁﬂtﬁbeﬂ tvEbgaadt il Mangndating fteinarvat emlegyor 1994, Serond

‘ Of Cﬂ’}% mﬁ%of ﬁﬁfp &he Sﬂ-xpi@allarb&l |lﬁ"£‘%l)ﬂgé1e@’[@§@hﬂﬁ'@
E ,
t Co
{rarigei gt e BeIsEeR B 4Sls IO R PR TS
al {cehelIBwiak Hestiited Sachepspaitwepe ingated indd epboypitikc dapks + hé (B3.5-
T /@151%&695% arld e PRMER& Jt%y"@’éudoa;lrl:g%la@s CSPBLANACBA F1 females.

NL pre ni mal.s.carryin Lo the
sal DS AN B (e opHE Wrtggecune St L SHipMn et
p r d)?fgtde of oferallAdRiibutonwiEd cdlly petha dhimetis anigals b ¥ hﬁfﬂl@ojfeér
S 1 l'% | fralldg almiwgé- lﬁpl%e ’dﬁ%@zft%&%f %@afaﬁ&'?@rtf&&stfrﬂﬁﬁﬁ the degree of
a C e as 00 e
exihuggréspb f‘?’ltﬁnﬂi’q percksxéta%ﬁ,ogfy %glga % 8 e fur reﬂecé\r@ahe degree of

chimerism.

20 Male high percentage chimeras were naturally mated with C57BL/6 females, and all
offspring with purely black coat color was analyzed for the presence of the TAARINR
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For DNA sequence anal ysis DNA fragnents 1-4 were
anplified fromgenomc DNA 15 by PCR and subjected to
agarose gel el ectrophoresis as descri bed above. PCR
products of the expected sizes were cut out fromthe
gels with sterile scal pels (Bayha, Tuttlingen,

SETO N SO BT L LS AR08 4 e it
MaghdhPuisliG wretemalnd pudler hadiprgficaion (Rechudprlisascignce Ratkreuz,
R PAHAGSHUWESrdinkRE theaX it @Ghado AERNINOAIUELr8r WRI Balyzed for the

adjusted. to a_defjned centration wi.th cold 2
 eiRRoP ] e d AR ABlt AR e it*;dﬂak&ﬁ‘i%ﬂle BERBIG 9 the

Lﬂndisrﬁpieﬂq@b&m?eﬁe), asarll aMEHY rdbinrcin lphospiMataefataae coding sequence
0

e o T T

subsequent |y dissolving the DNA pellets in the '
r eqUICR ceactiadsuweaze pérfarhedivinr GerA4ap 9pMd thesnodgpnler (Applied

e i :
R I T e
ﬁﬁﬁw&lﬁmwanmﬁmﬂﬁk@ggFVEQﬁ=(Applied Bi osystens), and

t he ol i gonucl eotides used for the individual sequence

anal %Otg ®0R3chIARDNE, mhlle Thg_}mqiﬁgg?, %FtﬁMéISCS 1.5 mM MgCl2,
res are summri.zed in |i - e el\o

ANl e cbsrrerionge ALov il AU brSER pands b mM of exch

ANTEP $e6eBhag), 3 dirysiisn restibisant Thq DN Avpolgmjerdg Hdviimgen). The

reljable hase r Qe . ]
togeels it S BB el A AT AOF St R ik Ral fR i O same PCR
reamohdtyehd fliRYingPRigoemderitcleNA PCR pr ot ocol nTAR31c

PCR product: DNA fragment PCR product: DNA 5.1.1
(STm%gggg%ggaattctaacctgac-S') I fragment 3 (2.72 kb,

see Fi g. & 8)

: 5.05 kb; see Fig. 7 & 8) nlAR32nc
DNAAS i fice-ga ggéatéctaamaa%%dé‘é&c@ Mﬂb%i s (5'-

ct gatagt1ae e agtResREAgSaty-3 (SEQ.IIDANG) 21)i t s expect ed

(listing 2) fits expec%ed sequence sequence PCR
prg@g@@kmgﬁ 4c  No PCR product (as expected, PCR
pr : “§. 1.2 (5 -gtgggct aagat ct aggaacg-3') see
Fi IEOVU& B)ctizpagragadec@ttc-3’ BEQBD N@e2Hi g. 7 &8)

| agZ10Q. .. n n ISy (4o Sty
(55%88&3?2%%%%%%%%%%%%%%%%£%$§J5?QP%%? ected seuence

-26- PCR protocol PGKI No PCR product (as expected, ,
PCR teactinia wese nungwighs the fglopgige tepparaiges Pr@ﬁg‘%ai % Jmin.,
3%_%225’5@30 s%%‘,g‘S')Bt Forsagment 14nfn(2)|, 5@’9@11111%,%&1(&‘? The PCR fbducts were
m nc equence anal ysi s iSti - (.5

aglret et wee @Q-e%eyc}roeswrﬁflf & dRpeddn Seehingies ol
(Fedib@lak C1B6Rg A Rbbfdt g oh a9 ENK ol d gy Fisbbr Hal{cs@ery Press,

CENNTT T N T

. wotdiiped TAART allele and 280 bp for the TAARIE gllele.

4) Characterization of the TAAR1 — NLSlacZ knock-out

4.1) Analysis of the TAAR1 — NLSlacZ gene replacement inherited in the TAAR]
— NLSlacZ knock-out mouse line

In order to proof that the TAARI™ gllele equals the designed mutant gene as

* described in 2 the targeted gene locus was analyzed based on genomic DNA derived from

homozygous mutants of the F2 generation. The correct gene targeting event was verified
by PCR amplification and DNA sequence analysis of DNA fragments spanning the



pattern of PCR products supported by the results of
partial DNA sequence analysis of the 5 DNA fragnments
confirms the correct targeting of the TAARI gene in
the TAARINLStac allele. Listifg 1 (SEQ ID NGO 1):
Result of DNA sequence analysis of DNA fragnment 1

d
&?s%og@%%%kﬁvéﬁ sl &e%_?ﬂ'hé E%@%E&r%ﬁo BAEA %ﬁn veallren
CAFETHIEES Nl SIURCEOTATERES AAACATTTCC CACAGAAACA
GCGACTGGTC AAGAGAAGTC 101 CAAGCTTCCC TGTACAGCTT
AATGTCACTC ATAATCCTGG CCACTCTGGT 151 TGGCAACTTA

_ATAGTAATAA TTTCCATATC CCATTTCAAG CAACTTCATA 201

SR R L SR BB LIS

10

15

20

25 7

30

AR G‘hE(geﬂﬁmamNEMWi’cT@ﬁ{é GUAATCENEIP v MBAGTarEor nucleic acid

alleles

RGP TR RO R i

@NENCCHHET vEAEASRE Al csCRARBRFCRA AR AT O Pt TALRY

g? T%Trﬁ“@m .ﬁdﬁéﬁﬁI&&ﬁ@v&%@%@%ﬁ ] M%oo
rﬂ?@f%@%‘f gﬁ’ Y*ftBn%Aﬂ?fﬂZ WRTGET aﬂ@ﬁ w@?&m ul per

Al osdosnfse ONAofl §vagfRal codcer(thitigns/dmotati).e 1) with
ol i gonucl eoti de niTAR24c (Table 1) 1 GACATTTTAT

AT AP CEARACR N FACAEOTAT EoR A A AEA gt tien
BiBelitp P%@m@ﬁ@ﬁhewmfﬂMiﬁﬁA@ﬁA@@a@TW each dNTP

R wTioé@AWdz&%W@%s Ureaction
ypart Fagtchidviie Enerer MinGrapeidaeand pEgh BraxpbEhdystem; Roche

%@?CT T@J%ﬁé%ﬁ&?s&&é %’EWHB hs o8 h_?_xlp_ll_celégm
{953 OHETTISNOET 7 LT RBTCAE T TT A A e&@i

GICTATCATG 401 GAGICCATCA TGCTAAGGTG TCAGGGTCTA

CT AAAGTRCTICr b #sGHeed Tun Wil o ACCOBSEINIViAY TeGAEGEA% protocols:
AACCTACACA AACGIGCCAT TCTATAAAAG 501 ACGGITACAT

M%éﬁ TGATTTA CTTTCGGGIT CTCTAGATAT 551
TTTTGTG CTGACTCATG GTGGTCCTGA AAAAGTATAA
BEC @ o1n CEPARANGEAsARART TCINEG, CEIINGaes 68X EZITTIGARIC

AATGTGACCT 651 CTGTGACTCA ATGCTCCAAG GTATGCTAAT
CATAAMAGAG, ATAGCGACAT 701 TCCTCCACCC ACCCTCTTCC

GIGITCAT _TT_Listin
S D of SERA G 49 6 8 GlEIs PR Cold BR: (gL 460
(Fig. 7/ Table 1) with oligonucleotide mTAR390 (5" -
cactibtcrepsd.teagcctt agc- 3')

94°C 2min., 35x (94°C 15 sec., 62°C 30 sec., 68°C 3.5 min.), 68°C 20 min, = 4°C

The PCR products were analyzed by standard agarose gel electrophoresis {Fig. 8) as
described in Sambrook et al. (Molecular Cloning: A laboratory manual. 1989, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor.). The size and partial sequence
proves the expected identity of the DNA fragments and provides evidence that the
homologous recombination of the targeting vector with the chromosomal TAARI gene
locus occurred in a precise manner for the 5 as well as the 3’ genomic arm of the
targeting vector. The DNA sequencing results summarized in listing 1-9 proves
furthermore, that the homologous recombination occurred without undesired side events

- such as the chromosomal integration of tandem repeats of the vector constructs or parts




1 TGTTCTTCTC TAAGAGCCTG TCACTCACCG GCATTCGGCA
ACCTTCATCG 51 TTGTTGGITT GTAAACAAGT GTGGGGATGC
TCTTTGACAT TTTCATTTCT 101 ATAATGTITTA GTACGITCAC
TGTCCATCAG ATCAGTATGA TATTTAGEGA -27- 151 CGATTTCATT
ATTCGCTTTT GTACTTTCCT GGAGAAATTA AAACACCACA 201

T ACGAT $T00ss BT AGATSAT ccGACATIIFAT O uiet TASTRrs e OTGRECT FTA

234did &, T IINA G Q%ﬂlcéel }'El;'f ﬂ'ﬁ%I h&atO TR SLAGANd 5)

GTCCTTTCTT 3
PRCAATEER oo squerggywﬁeﬁ&%ew
@@(@&@@N M@Tx@dlmm@w;wthdf cAGRFTEFERTt codon of the

5. Fﬁ%@gn@ﬁﬁ%@tﬁ%rg AL IrbGAdIST LahCARAEKendhdcluding

TIAGIGICAS T@T%%m@c%% ACTT @éﬁ%&@gﬁ%{w

TT@@RAXM’&OHS@E THERRAGACK R FITHEF
A_EEAA-(EIA]EF RO GhhsciPt HAllbelAlrAe LA tﬂ_mc% allele

I i SR SRR e
10 TROR AP A A AA AR POTEF G AR ous
75ﬂpra's£m@fa@;TememrﬁH@pMmmanﬁcﬁm@rofthe NLSlacZ

TR A A AT TG v

ACACATTAAT
ThaPiovided hgowt: (SEQ 1D NO 4) Result of DNA sequence

anal ysis of DNA fragment 2 (Fig. 7/ Table 1) with
ol i goPmd)Ié@sqqd@cﬂmRsi@N@feﬂamntﬂ 4Me&mh/i@:%§@n genomic DNA
@m&%&@ Grh6e SOOI ks REdAANA NS ve LR roducts of

AR T s e L e i

 GEFAGOENAG extratedITAATTEERETe ’g@@mwh(@@mmkﬁ@@macﬂon Kit
CAHTERNAG, TAA TN 1y h ARt n L SEORTGEKUE L Cturer. The

T e o o,

20 Tebactentnm remcbidse:aiatrriontyorbdT BiTdoE
35@01@6@‘@@@1’?@0@ @rJ wﬁﬁamﬂﬂﬁﬁn%m@atory Press,
%@éﬁ%@ aé#@ft‘%ﬁ%% SRR R
WACRGEARES TORGAEarase 231 pHal G prducts was
AI&%%HEEAAMEEP@%@GT% TATGTGHGEEL GEAACES 23030 taptllarygDBA

( f 1L fSC
» bR B L s gy
e TS |a@“@ ABFTETCS Gee
TEINGT A ﬁq@%’fﬂ@é&%@@e limited to those parts of the sequence analysis results

which were judged as reliable based on the chromatograms.

T‘P

"D

uired

PCRreaction | Oligonucleotide combination Template TAARTY" genomic Template TAAR1T™"
DNA genomic DNA
PCR protocol | mTAR31c o PCR product: DNA fragment | » PCR product: DNA
51.1 (5’-gaaggtggaatictaacctgac-37) 1 fragment 3
(2.72 &b, see Fig. 7 & 8) (5.05 kb; see Fig. 7 & 8)
mTAR32nc ¢ DINA sequence analysis » DNA sequence analysis
(5'- cteatgtgaatcagtaccacag-3) {listing 1) fits expected (listing 2) fits expected
' sequence sequence
- PCRprotocol | mTAR24c « No PCR product (as expected, | » PCR product: DNA
5.1.2 (5°-gtggectaagatctaggaacg-3') see Fig. 7 & 8) fragment 2
{7.33 kb; see Fig. 7 &8)
lacZ10 » Sequence anatysis (listing 2-
(5'-ggaacaggtattcgetggteac-3) 4) fits expected sequence




- 51 AGAAGAGAAA GGITTCGGAG GGGEGGGAGCT TGATGATCTG
TGACATGECG 35 101 GATCCCGICG TTTTACAACG TCGTGACTGG
GAAAACCCTG GCGITACCCA 151 ACTTAATCGC CTTGCAGCAC
ATCCCCCTTT CGCCAGCTGG CGTAATACSCG 201 AAGAGECCCG
CACCGATCGC CCTTCCCAAC AGITGCGCAG CCTGAATGEC 251

PCRGARTGHIEBT TTGCCTGGIT T ot (bsiexpedtadg| € R BB PRA

SING - 6) | CRESEITUBTBRA’ sehuefide 7drtal ysi s of ?ﬁgee Pig. 7 &8)
fragmeplirideskFig. 7/ Tabje 1). The listed psg&g;ggagalm{hmng?_
repr espfit Sggraca@mgwgug@ga%se |l ed from sequenc

9alﬂr&lxgéﬁelsequence
of DNA fragnent 3 wt onucleotldes mAR3

é@@bgegarym PNA

( Tab(Teblg }: P&?CFWIL@F%\?’H@SBNA&@G@&Q%%

GLISTidsSEBAGR CTGLAGIGAA™

St eI @%@W@W

EGTWXI’!E@AAC

m@m\% @oimocrerrrectarpeimeetbr GRER L ERRSEN
GOGEGGTTCT TTTTGTCAAG ACCGACCTGT 201 CCGGTGCCCT

L
Wi

sis of the

GAATGAACTG CAGGACGAGG CAGCGCGGCT ATCGIGGCTG 251
fﬁﬂiﬂ el CeADsE LED REARELAAGC

GI' GCCCEEECAG

GAGAAAGTAT
Cg"‘g&?g[l c*ré@é W Gla AERAIST ELrrroce
10 4 S5dcbPASHAT EXIRCARGTC
&A@W@E@@A@éﬂiﬁﬁé&@@ GERGIGGC5 c&ATCTGET

ATCA%I@&CE@E@A@%A@%ME@@@A@G@E@WGAW
551 TIOCECAGES ICAARBCORCATCEERBAC CCATTGTCGA CTTTCTGCTG
GECGATGATC TECEI2GTENGCC6Dd. (BEATTEECEATCABCTATICTAEIECTGTTE

15 CGAATAMCATATGGTEIASARAT CCBC DT AT TCH SR CCFRRAAF TEAP TCATCC
CGACTETCEE FEA Cooone
ATAGOEFTEE CEFARTOETEA CFATT Eece
10 75%°7T e
TCOGCA =T

20
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40

TCTGAGGGGA TCAATT. 851 T
GACT &R ( R%é%é&@@%ﬁqu%‘éfm%f%
TEECOUEHIET) GHT O EGAOQOREARAIETBCOACTCCCA 951
CTGTCCTTTC CTAATAAAAT GAGGAAATG CATCOCATTG TCTGAGT

gment 2

351 AGCCAGTGCT
401 GAGTCCATCA
- 451 ACAAGGCCAT
501 ACGGTTACAT
551 CTGGTGTCAG
601 CGTAAAAGCA
651 CTGTGACTCA
701 TCCTCCACCC

AT A L L TOAG
&?AEQ AI'MJCCMC}Q@MT F20hCATTT
TTCTquAREMﬂ&TAEIJGc@ME%EQT@ET@@%@P@&@ATA’G@@TGGC

ATGTGCTGAG
TGCTAAGGTG
ATTCATGTAA
AACAGGTATA
TCATTTTGTG
ARATTCTAGG
ATGCTCCAAG
ACCCTCTTCC

TTTGGCAGCC
TCAGGGTCTA
AACCTACACA
TCATGATTTA
CTGACTCATG
CCTTTAGGCC
GTATGCTAAT
TGGGTTCAAG

TGAGTGATET
CTARAGTCTG
AACGTGCCAT
CTTTCGGETT
GTEGTCCTGA
CAGGCTTGAG
CATAARACAG
GAGTGTTCAT

GTCTATCATG
TGGGGCTGTT
TCTATARAAG
CTCTAGATAT
AAAAGTATAA
AATGTGACCT
ATAGCGACAT
T

Listing 3 (SEQ. ID NO:3): Result of DNA sequence analysis of DNA fragment 2
(Fig. 7/ Table 1) with oligonucleotide mTAR39c (5’ cactcttacatccagecttage-3’)

1. TGTTCTTCTC TAAGAGCCTG TCACTCACCG GCATTCGGCA ACCTTCATCG
. 51 TTGTTGETTT GTAAACAAGT GTGGGGATGC TCTITGACAT TTTCATTTCT
101 ATAATGTTTA GTACGTTCAC TGTCCATCAG ATCAGTATGA TATTTAGTCA
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Listing 7 (SEQ ID NO 7): Result of DNA sequence

anal ysis of DNA fragnent 4 (Fig. 7/ Table 1) with

ol i gonucl eotide PGK1 (Table 1) 1 CGATCGACCT CGACCCCCCC
TATGCATTTT TGGAGAATCA TCTATACTET 51 ACAGTGAGIT

TCTGT GGCT T TATTTATTTC AAGATCT TTACAGATTA 25 101

TTT /\ A AN : AAAAA ] %IT%-E@ACA
151 f *% o " " ﬁ ‘u‘?f‘ "% 2 AR GTGTGCTTTA
ATAAG j.'ix i efﬂu ‘Iz TCCTTTCTT
TCA " e‘ef" eeee GAG\TGETCTTET
TG , ; AACALA a .( R, -E‘WEGAGCATCTCTA
CAATARA Epeeuie: gﬁJﬁEEI@E¥T¥£€MEGCA
401 , gﬁ ARGl FREE TTGeaaTTAT
AAATART Ty 5 p 2 ] prpdh T é ) é GhASIATrceTTTTeTT
ATAGEE ] GG » AL LA czé, C@_@_ﬁ%@é WTCAAGCAATAA
GGT oA o Mkdrcpaod &ltdahPePeAncacaCATCT
AGTG CALIAR st Tl A T322 69ArToTTACA
TACA zln A ATFEACSEANGA CTESAGAI T GTT
651 Mo TEARAGLE cecTaTETGA
AGAA_S E@TTAAGG ATGGATCTTA

Aot
TTACTTGS Listing 8 EQ 'D NO Resul t_of DNA

i)eq\l;lﬁ?q%‘?gj’{? Tg%(ﬁjaslgg} #@%ﬁ%ﬁ@%ﬁﬁg se(%hence an 1}7519 of BNATi% gment 2

@agguasde 1 1 with 9bgimglo8dy mTWEGTACGAHKE G GCCTCTGECC
TTTCCCTTTA ACTCCACAGA TAAGIGCATA 51AGCTCCTTTA

AAAAT TTCAGAAAGATT TAX T TETCGCACGRHATIO CITTATARATB TGCA TCCARAGAAG
101 TAAGCHEEGA 2 BTGATIOCTEEGACATAFTFCAT TEASGHEEGEACE ACATGGCGGA
TAGCIAAABRBCGTE G GTAGAGTETCCAGIALTCCAA CANEEGCTAA GTTACCCAAC
GGT CATGGETE AMCACAGCCIAG4A CR0 1CTRCTATET GC- PAGCEGGAATGAATAGCGAA
TGAGEDTAQRAGAACTICTIAGTCAACT TCATE AAZBEATTITTAGAC TGAATGGCEA
ACCCTFCCAACGAARAGTITT T GEAGTT ACZTIA. CAATECARFAIGCCG GAARGCTGGC
301 ARAGAATETECEIA GITNGCARGEAAPAAZABT TEATPRCKACAC CTCARACTGG
TCAATACTIAATEEATE TWTAGECCAATTITBICHEC ANPRRETAAFE CCTATCCCAT
TCAT ETCA2A CGETALT ACTG CGAOTAARKIATTGAA TAFAPATETE GCGTTGTTACT
CAT T EGATAT TCASEIACTAA CTCEET TESRCBTCE 5 TNBGRERFFTTCAGACCCGA
TGT CGAAATIG AGKTTAT THAGCAACESTCETGCRCTTANGAIGTGET GCARCGG
SO01TTAGTGACCT AGGAGGITCC ATCATGATTT TAGACTATAT

e i e

(FinEARatTT) Gt Aligoroseondsrriiandds (T#de HaGeTGAACT
AGAGTCAAGA AGAGCTTGAA TATTAAGGGT AGAAAGATGC
701AT CTFTHTCHARTACRESIITGEFC CATCCARAGE

TTGAATATPERACPGRAAATECITACPRAC TITHECRAGEE BXORSARAAET TCACATEGCE
TTATHPAGEECEAERES TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA

151 ACTTAATCGC CTTGCAGCAC ATCCCCCTTT CGCCAGCTGG CGTAATAGCG
201 AAGAGGCCCG CACCGATCGC CCTTCCCAAC AGTTGCGCAG CCTGAATGGC
251 GAATGGCGCT TTGCCTGGETT TCCGGCACC

Listing 6 (SEQ. ID NO: 6): Result of DNA sequence analysis of DNA fragment 3

(Fig. 7/ Table 1). The listed sequence represents a contig assembled from sequence

“analyses of DNA fragment 3 with oligonucleotides mTAR32nc (Table 1) and IL4rev (5°-

ggcgatagaaggegatgege-3’)

1 TCATCTCCEG GCCTTTCGAC CTGCAGCCAA TATGGGATCG GCCATTGAAC
51 AAGATGGATT GCACGCAGGT TCTCCGGCCG CTTGGGTGGA GAGGCTATTC
101 GGCTATGACT GGGCACAACA GACAATCGGC TGCTCTGATG CCGCCGTGTT
151 CCGGCTGTCA GCGCAGGGGC GCCCGGTTCT TTTTGTCAAG ACCGACCTGT
201 CCGGTGCCCT GAATGAACTG CAGGACGAGG CAGCGCGGCT ATCGTGGCTG
251 GCCACGACGG GCETTCCTTG CGCAGCTGTGE CTCGACGTTG TCACTGRAGC
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5 Listing 9 (SEQ

ID NGO 9):

anal ysis of DNA fragnment 4

ol i gonucl eoti de nTAR25nc (Table 1) 1 GGCATTCCCC
TGTACTGGGG CATATAAAGT TTGCAAT,
TCCTCCCAGT GATGGCCGAT TAGGCCA

Result of DNA sequence

(Fig. 7/ Table 1) with

~ AAAGGTCCTC 51
TCTGCTACAT ATGCAGCTAG

10_10 : ﬂ- @ﬁ%ﬁﬁéﬁééﬁgﬂgﬁcabdéﬁ@@éﬁEC§¥TCTCCTGT
TATT IO e c@‘éﬁ%%%ﬁﬁ@ﬁw TAGABEESE ToaTeCAATG
AV & 200, AGAAGAAGA LEAATGFAE G oCACCAAGE
GATA 2DTASGAANG, 20d AAPAGEBEAGETCTTGTCE

o i@@6¥¥¥¥?ﬁGﬁﬁ@iﬂT@i%@%ﬂ@ﬂééﬁé@é¥&%cG&@1AGCCGAACTG

AR CT A3 AMRAT S AT CRBCATASTKEAGRC |
SAACRGAGE Ar I GATAT G FAFAAAGATICCCCTTTT

15 3
TTCCT AN 404 5 ALK G EAC TASKCTGEGTE fdAGASEETcTATCAGGAC
ATCCAY c CAAACTEEA JLIHGACAGTGCEAATGEGE

e lTCAATTCTCT

SFPODNEARAGR CHECAAREEE
ACAAT AR N FAACEAGTL TACOECRAGAG1CEEATATETREC TGT

Q1 TAAHGEAFA TALTHAGTEATTTCARAGT TErTHSEGEGEATEoACTCCCA
CAT Glfgh GHar6hbrEASAEGERAAT CAMGRETE EXFHICGABEATCTGAGTAGG
GACGAR L TH & AATEEE TR G ARTAGHATE ACAGEBACACAGGGGGAGGA
TTGAAE T Gule: (eAGAASATHG RGN @ acébl ASTECHGEET CrCTATGGCTT

CTCAGAASR (et GEA T 2 chAc OfElRicdreca onfdramziche TCGATCGACC
successf e genect eplacenent eroditestre anserdmpicTireyetAGTCACT

¢ DNA » (defrvedcheemmheliethr at0s aicTrovemd@ cRadRAT or
TAARLNLSlacZ/ NLSlacz mice were prepared as described

csscleis | (R ABnEPRh R AT RS SRR s oA fragment s

OWCZ ns accnl

guani di ni um t hi ocyanat e- phenol - 30 chl or of orm

ext r actli FRTCAAELT BHSEIRERTC 1BRTACRIETT TERCPZGCR, TERATACTTT
bri ef 51Nt 'GHGPE BITAISECTT BATHATBIEt PAGRGETCC TTACAGATTA
sacr i fUlCEHCCARETE JT BRI TATRAR A SCTRIB APAFOVETGETRCT GATTCACATG
honmodéni Z&dARARER eCTORACARST UWCWG@?AZMAWt ATARCTGTCT
(1 NVi200eEITTTRIRS | GGAGTUREGT nAG THTLSSA dBAPEC LN BT 8L P TACA
AG 2D6tETUBAGCSH ATBACTRET . THEICCRNAPAEAGTES T a T €T AATGTA
accoridilry G2g TAREG | ATTICTABNATASIGTIIRER FRANIACETr EpTCTATAAA

Raw RI9A GRECABREED| TR TTATAD TAVICROTESTCIT I TZCH TaRgT TTATAAT

t r eatdd MIATRGZEABATYAAANONAS cATATIRGERE R TcRAATAATTGC
Rot k rdSuZTATSAHIEZET | BRANCACAGE OGPANTAGTST HEAGITTEAG THFFFACAA
10 nMIOEICECIERGA AGACTHFEADNAGKCTICARAS T Ay TTGCCTGCCC
phen§ISLcEIGITEEEEM ASAGCISREB NI THEETPAT nBAT - AISRADPB ORI TATA

J., POt BERTTETET  CRAE RARE ahGELTTTETAT AT A
d onittd: AAGGTTEEBR a@%}%ﬁﬁﬁiﬁﬁﬁ 2FATTISEGAC CBF TR

Har b LLGIESPATAEY EHRRISTAEE| HIGSHTCAGA HEFHSFLCR.
concentratlon

was preC|p|tated di ssolved to a fina

Q. 10 NV 8 Redubie¥ DM sdfdler(ceQnalytls b P A Bigment 4

For

1 R e ﬁ”ﬁmévﬂéé‘@ﬂepaﬁgarf

of 1L15@14

1CCTACCTCTG
51AGCTCCTTTA
101TAAGCAGGCA
151GTGTAGAGTT
201CTCTATGTCC
251AGTTCCAGAC
301ATAGAATCTG
351TTTCTAAGTC
401AAAATATTCA
451AGGACTTTTT
501TTAGTGAGCT
551ACAATCCAGT

GCCTCTGGCC
AAAATTTCAG
GTGATCCTTC
CCAGTTTGCA
ATTTCCAATG
AGCCTTCCAA
GTTGTTGCAA
BATTTGTGGC
TATAAATGTT
TGTGGAAATG
AGGAGGTTCC
CTTGGCARAC

A TCCAGATGTT

ﬂgﬁGTﬁ AGAATTTCTA

f{ﬂ@ﬁ% it )

TTTCCCTTTA
AAGATTTTTT
ACATTATCAT
CARGGGCTAA
TGAGTTACGA
GAAAAGTTTT
GAAAAACAGT
AARRATAATT
CATTTCATAT
GATTATTAAC
ATCATGATTT
TCACACATAT

ACTCCACAGA
TTCCAGAATC
TAGGAGGGAC
GGETCATGGTC
AACTTCTTAC
TAGTTACATC
TACAACAACA
TCATTTCGCA
CAAGTAGTAA
AACGGTGCTT
TAGACTATAT
TTGTCAGAAA

TAAGTGCATA
TTTATAAATG
TAGCCAAAGG
AGACAGCTCC
CAAGTTCATG
ARTGGARAMG
TCAATACTTA
GGTTCTACTG
TCTGTTEGTC
TCTTAAGAGG
CTGGAAGTCA
GTAGGACAAR
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Pai sl ey, UK) was used according to the instructions of
the manufacturer. Briefly, 4g total RNA were m xed
with 1 .1g oligo (dT)12.18 (Invitrogen, Paisley, UK
in HOin a total -30- volume @f 23 1, incubated at
70C for 10 mn. and chilled on'ice. The foll ow ng

CONPQRE LS MBI En-adaR LA Bi - C kb ApbrC GRSEAGF@LE QRSITCTCCT
S0 My Frlzxég C@Aliaé%czxz?@% AV cKEhan S AV MIGE R 2 ERAnRBATCC

DTT, 7%1?. NI AATRESREMA A 2OnehEPDERRS TTGAATATTT
Swi t Z@h | At gdr i) +rRNSEcOUcANAS ot Ni iAo racacT

(I'nvitrogen) and 10 Ul reverse 5 transcriptase. The

..reaction was incubated for 1 hr at 42C, sto _
e bistins i (SEQMSNO: 81: Reg kot DN AR AT E%%Nb%ﬁ%meﬂ“

Q. oeai9f 1 1Q0h blipbddtieb8deMTRESAHT bRH ) 7. 0. PCR
anplification of transcripts was carried out

essent natdonrascdescridradcte darAnaracw tTeadraaial hodganECTC
nmodi f isqatd@necaBCRAEALIGANSTAGICEATAT I T@ILCINCATNABGCAGCTAG
t ot al1 v cderrerehad OrcATIRER TR €BEEAQTT ACD NGO TES AT DATTAMECCA
(fi nalsiconoentrrah i arml@EmRGAt BACAATITGOf ARZDNARJ2AAG AAARATCAAGA
pr epanat Aol vat GGG aGATHGEITCATOTIN TWITTAG  AYTAGGGAAC
whol eshreimrrotal RNRNAGCAAT NMATRGASACHCAGTIMECA, CBRAGHUAAA
KCl, 3b15ncolTivped?, a8 caihof Teanitrab ¢ geeed WRITdECCATARTCA
(M cresyutdrccAGc Bt gaahorswtaamagad ) ¢ AQORARITo T TEEIRAGG
dNTP pAnercsitany Ta StA¢ameactrC OBTATERGEND | MEFHCATAGCDNAGGCAAACA
pol y nmn asespcrech r ogeroacrBor cATeEradene CAT@IRAGITCA GGGCCCCCAA
i ndi iod UBGGABRNACA t XGRTFQAGE SCCEPAGRALR OMWBATGEGGGTC TGCAACCCTA
ol i g@suctemncdasC amkl AZanTeh abCrIAAQOROT | AGSCAIRNCAGUSBEATATCTC
15 Gepderaiaienyur- Baphosphat ETTeREITE gECRERSQRGAPDM)GTGTGTG
d i gesaotemtlicdess QARRIGTOTGSCCBEICACAYt CREIAFTTECcAsTE CTTCC
( SEQ70lIRA@AGRAYT AGARDIHCEC BIGAATTECE aCACAARATTC GTECERACTG
( SEQ750IANQTGREYC TEIARSRAGHr @CTRWIITIe: 20 94C 2m n.

22x (94C 15 sec., 64C 30 sec., 72C 1 min.), 72C 5 mn,

4C h level cDNA
-aﬁ%?g%rc?%%g%ﬁﬁé*%ﬁ%%%ngg ﬂqqg@chm T
cbzwe@ m@h‘d@@]«? emn?c@@a‘a%@aa (SE@ABE) Bige e Were

%ﬁéﬁl}%& al @dseridddeddwe: 94C 2min., 40x (94C 15 sec 53C
0 sec., 72C 1 mn.), 72C5 m n, 4C NLSlacZ:
cl eotides:, VNI2ta
0 | SRl Et e oo AR g Bieconingi ey e
ﬁcch1565mgkegsmq:am1tt&1gd©cf RttaicalaBon bSEQ glddidi@iug ghiocyanate-phenol-
I3t A ( &%ps of d
c}:gcﬁ%? orti 8‘{}%&8{[19 Arla? Blcgciugla:}z g&fgn%ﬁol)% l?iw‘éc):Aléﬁl)e?(&glnou Haps of day
Iﬂwéteﬁhmemamﬁcp@tanﬂagtabww remayed Ane mogemzed in the 10x
WiERBLATHAN R AN Invitrogen, Paisley, UK) in a glass douncer (Inotech AG,
Dottikon, Switzerland). Total RNA was isolated according to the instructions of the
manufacturer. Raw RNA was dissolved in 10 mM Tris/HCI pH 7.0 and treated with 25

U/pl DNAse I (Roche Diagnostics, Rotkreuz, Switzerland) in 10 mM Tris/HCI pH 7.0

with 10 mM MgCl, for 1 hr. The DNAse I was removed by phenol/chloroform extraction

according to (Sambrook, J., Fritsch, E.F., und Maniatis, T.: Molecular Cloning: A
laboratory manual. 1989, Cold Spring Harbor Laboratory Press, Cold Spring Harbor.).
RNA was precipitated, dissolved to a final concentration of 1 mg/mlin 10 mM Tris/HCI

- pH 7.0 and used for first strand synthesis.

For cDNA synthesis Superscript Il RNAse H™ Reverse Transcriptase (Invitrogen,

~ Paisley, UK) was used according to the instructions of the manufacturer. Briefly, 4 ug

total RNA were mixed with 1 ug oligo (dT);2.15 (Invitrogen, Paisley, UK) in H,O ina total
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TAARLt & and TAARIr'|'slaz/ NLSI aZ nouse brain
indicating that the cDNA preparations 35 per se were
successful. Wile the PCR anal ysis detected TAARL
transcript only in -31- TAARL s, _ but not in
TAARLINLSt acz/ NLSl aaz nouse brain cDNA, the NLSlacZ

R L Eee
cceuptaientshfadre tdvbdeoni ise tfgall th‘feamléb $P oM Tnis- el (pH8.3), 75 mM
ﬁéﬁ@%&@% wﬁkﬁgﬁm 4SEM %%W%Meﬁshhﬁ Otelfingen,

agreenent el eti on. of

A 8 N e R 04 W goverse

mﬂﬁ&%ﬁ GSe. The Maoha® %a iR dtéRS ¢ hir Bt 41°T, stdpp¥d by mcubatlon at 70°C

B So2 elic ey AR LR,

fromthe endogenous TAARL gene | ocus. The absence of
NL S1BCR airiphifisatianptf tfammp'fmjdaﬁmﬂlnuﬁtessbnmlky aadescribed in 4, but

Nﬁ@ﬁef% 1%]c 2 @1('): 1§¢a %ng EJCI%{ fegct dn@ Gv‘ve}% EatPrle& F@[ ih %%taf \Hﬂﬁme of 50

uraI pecl es
plebr seaopon t@nptbﬁ@d ag fpll@rzye &%mal éqmcyn@aﬁqrﬁéanpmw) 1 ul of cDNA

?&ggﬂaﬁbﬁ’ @éyunpaféﬁt W?%tsl'aﬁo%% Béle Bfdin E&E’Iﬂj\mg 20 @M Tris-

Nnscri 1+ bral.n

HICA b ERE0 TOABS 2 elag i nt abeschgligoniihatife (Microsynth
AGAEd %Gbelﬁzeﬂﬁﬂ@)TEm mi oPéakth ﬂmwg\lmerbﬁaﬁi)aﬁ I/reactRER

B gagg 1 BRETHBFRdP P Gastar ot Aeghon S fiyicual mRNA

MuSkcApE /M Bllawihignbigs sudecides 4l tetrperjpure penitles wére GARDH,
TAARL and NLSlacZ nRNA transcripts. 15 4.2) Analysis

o e QEEt I PRRERAMI Bleok i SRR . S1 202

knoc C ground of
Qbgatickatifies: modi f i ed nnuse l i nes has a profound inpact

@RPEFFU% D&%&Qg%@ﬁ gocfsk- B’ﬂ(@EQamﬁ*@ bigh;y of the genetic

oun en” 1 ndi vi nipal s of a nmouse
IGAR 5h§e&r@xgarﬁy%§%§b3gﬁﬁ@é%’ﬁf&éa genetic
pgﬁ gﬁ@@@?nﬁap conpllcate or even nmake inpossible the
f nsi st e phengt ypi cal .o
%ﬁﬁé&gaﬂ s B GG oA R R iR 22 S (A
i n behavi oral pharmacology (CGerlai, R
GEné?AARgetlng studi es of mammalian behavior: is it

ﬁ@glﬂﬂeﬁﬁd n or t he background genot ype? Trends
rosci . 9 (1996) 177-181.: Bucan and Abel, The 25

mideR | Ghienigcsciigecasgtiatiay (R IDNEQ: 2Rev. Genet. 3
3901 A 5183 &éﬂ%& i Gordms. qm@oomGenetl c

Background in tant Mg o
Reapasisrentabic: 9‘3@ ZIRE’C ﬂ‘g&%ﬂﬁ% &ﬁé@ﬁﬁ? g CArfBi ) 72°C 3
Bagkgiound. Neuron 19, 755-759). For historical and
practical reasons, targeted nouse nutants are nost
freqﬁfﬁgéilgenerated usi ng ES

Oligonucleotides:

VN12taulacZ Ul: 5'- ggtggcgetggatggtaa-3” (SEQ. ID NO: 28);

VN12taulacZ DI: 5'- cgccatttgaccactace-3’ (SEQ. ID NO: 29)

Temperature profile: 94°C 2min., 40x (94°C 15 sec., 60°C 30 sec., 72°C 1 min.), 72°C 5

min, o= 4°C

As expected, the GAPDH transcript was detected in both cDNA preparations from
TAARL™ and TAAR1V-SREMISEL 1 ouse brain indicating that the cDNA preparations
per se were successful. While the PCR analysis detected TAARI transcript only in
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cells derived fromone of the various SV129 inbred

mouse |ines (Hogan, B., Beddington, R, Costantini,

F., and Lacy, E.: Manipul ating the nouse enbryo. 1994,

Second Edition, 5 Cold Spring 4farbor Press, Cold

Spring Harbor.; Threadgill, D.W, Yee, D., Matin, A,

ﬁ?ﬂﬁw, btl’i g%t}irslv I!JN@Q{ JUSH Gﬁheﬂlﬁ{LS,latCZ%B@@IbggM ,ﬁ%@ﬁ, gl@e %Eﬁﬁ?ﬂﬁﬁlﬁdﬂpt was
rains: | ..eqQnt am nat ed_ j.pbre r.ai

Srrrirtie ASHL TO57] 400m808) B Hetkl o angrsedi <A

unfavorabl e properties of the SV129 nouse |ines

r el allede . RerslaRMahea@ys ndT.HI agprepimfio Mt 4™~ mouse

B e e e R

watwa%‘é% rouneliby Thapkoems of NgSlacZ mRH.A erapfcriphin

fiRRR ed-Denet h%oulkgéﬁﬁ% gﬁb‘%}gieé Qv[iﬂé?ltc kGARL exPedBN@ RILSARS in
reqwl\gdslancgm%e%era years of wor ?Sl lver,” L.M: Mbuyse ¢
ThARLI Cs.  190Butaxs om thaiendegsneys PraREgengdoguyofgabsence o

NSl B RariF T Gl T SARET MEekebr A CRARELSD B Big. 9 C is in line with

Kantgen, FE. , _Suss, G ewart, C tei nnetz, . M
A iE e 3?%(&@@61@5%& g PO Gldaebpyts the
sgacigaqeoﬂthe PERCOABbBs.mM ce. Int Inmunol. 5 (1993)

57-964) in conbination with an appropriate breeding
schene allowed us to generate a nutant nouse |ine
carrying the TAARINLSIacz allele on a pure C57BL/6
genetic backgrpund. The honogeneity of the genetic
bac kRER spetifivas | Py issdas BCRyeroplate r ned by neans of
mcrosatellitejanalysis on 5 heterozygous nutants of

the Gl 98aeiat | PRARE *Mldin RDNAT | TAERESSEeN=¢ipagn ¢ DAt
for the 20 genpration of gernline chineras. For this

anag'ﬁ?m fromtart _Dbropsles
of SGAPBE of t hé53bp fragmentat i on |cHRrbp Fgraand

- TAARINLSl acz allele, as well as fraoma sanple of ES

cel I pANRed for 9%91;,&%},}5;5&“ on of hd PERGRGAUINE
chineras, withjthe gNAPure LC [system for nucleic

acid—ggm‘rf‘r‘ca i agnops |qb(sP, Baser,
swi t¥EMRehd) . FRASS ctof congeritP BERER /6, DBA

and SV 129 mick were used as standard and were
anal Babbh: iResylaroflthednabyis oPERN Ak derigdrfoom & ABRA "Gfand he

eznay ed nouse strai ns 7
R s e b PPk L Rty o (o e s i iacz
ivBNAetradd8MAts. PCR reacti ons were perfornmed on a GenAnp
9700 thernocycler (Applied Biosystens) in a total
volume of 20 | per reaction conposed as follows (final
30 concentrations/anmounts): 10-20 ng genom ¢ DNA, 67

MM Tris-HCL pH 8.8, 16.6 mM (NH4)2SO4, 0.1 ng/m  BSA,

2 mM Mgd 2, M of each .d ( rsha 0 of, .each.

ol i oAty siscpd thy m%?a%ﬁggﬁmfi‘%ﬁféﬁ%a&%@& “in mouse
DNA pol yimerase (lnvitrogen). Al mcrosatellite PCR
reactions were run with the followng te

t :
pr of ihegenetgzhackgroupdphgeneBaily pynj@eﬁgngyés(gqﬁl%g @uazlgfofound impact

- Gfheir phéfotipdlaid the vAgGhHitydihe ﬁd’x@tic PiRgivipduetgeentidividual

anal yzed usi ng an El chrom el ecf r.ophoresis. uni,t
SFEPEAP bRPSEF iR FHEdAE: OY erarldAPped Bt Packground can
complicate or even make impossible the meaningful and consistent phenotypical

characterization of a mutant mouse line or its use e.g. in behavioral pharmacology

" (Gerlai, R., Gene-targeting studies of mammalian behavior: is it the mutation or the

background genotype? Trends Neurosci. 19 (1996) 177-181.; Bucan and Abel, The
mouse: genetics meets behaviour. Nat. Rev. Genet. 3 (2002)114-123; Banburry

Conference on Genetic Background in Mice (1997): Mutant Mice and Neuroscience:
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For confirm ng the honogeneity of the genetic
background of the nutant nouse 5 line carrying the
TAARINLSi a z allele a density of about 2 markers pro
chromosome were used, and theysfol |l ow ng

m crosatelites were included into the anal ysis:

%M“}Di%‘ﬁa'ﬁﬂﬁl %%%%Eﬁ%é%%%%k%%ﬁér -2’%%%%5 E?QMSEZ%B) For historical

DENITE B2 BT, S@eteDTI T S1UtDYNRIEIAeSt Fiogha wsnefated using £S
J8M 248 £ Mhd d8the vEOMs 51829 11BLEAMn b3S 1irled Qb3 B., Beddington,

D11M T149, D1 D12M T136, D12M.T99, T1 ..
DGR, o uAA rgak MEnil e e BN SHIIC. %?%ﬁ”ﬂ%ﬁﬂdmom

marsbiﬁﬁ FRIBM IS, C&E'SMﬁEgSﬁrbd)],Hlbﬂra'aﬂgﬂl DISMYEZS2, Mabn, A

R B L {old gonucl sotl de, sealiences. MerGsisa
Gatahmeed iBppi giraid, Mamet GehomEre( 19800 dhecnise abtse

(MRl %F@J&%&g% 1Y ‘fr?o se ﬁngsCI@TM' t%ﬁeﬁx%%ﬁéftf)ﬁf}r $:1@Eding

nouse el ¢ Acli Res

mﬁsmancrm@d%bqbﬂwgamqgeﬂeaedallsylsuséf 12%@%5%@6?415% ettﬁzélsfmed to

J‘H&ﬁﬂ erfduy! §§d Ho?@fa@&ra'ﬁbé %ﬂetfchﬁck gk Ol B#Lﬁc&@rl)ss’ilhg ®1tR mice of the
mat 7BL/6 mce for. al

st OEnebE bregonecbe lpagp ) g%eaﬂ%rqq&}ﬂr@fgwléfm of work

GaRéd, LN A B@Gehdies. Mas B MixforlUseiveaity Fiesg Nelvel ork).
TAARI NLSl acz allele possesses a pure C57BL/ 6 genetic

Pk S4nd ARG 08 GO CSPLBTIIEHLONE ..

$tbinTARM. ; BMeSinaaid e Fergetp | disrapiont Oﬁbe MEIC ckags(II Aa gene in
%L{%kﬁ%\l %lqn{ﬂlér?dle'i ﬂ@% EE4 %645’{}1 AT |FRLE aSh@Priate

t nouse |ine was_genera c
 reghingsahepicallemedes CogenemEgymEERIBSSHt BRCEr bt AL -

hﬁ&olft%diﬁé HB K th acz
e

ackereRpfl oS PoRFTITR tcgnéﬂ‘ee‘js'ﬁ’a‘?? HBBIPé#S'% Fbfyho8h o
Khtsloydout h:ﬁﬂarﬁﬁ offBARL gespattasisorellian fovi thel ES ygblimmisedlicg. the
To this t he TAARI NLSlacZ nut ant nouse |ine

LR gSmblBWé:PFBT Yool which allows for detailed

TAARI expression studies without the need to generate
and KalthdanelyIagRbnspBNA ies isgaiet deoms tadltbiepsies péé mpipeof the F1

@Jﬂ% aglgﬁ St 91 th&FA Rk gand ﬁ%eleg Qs \%Q?aseﬁ(&ﬁ%%%l?lb dfms%eﬂs used for

lng sequence Froma chronmmso | ocu 1 d
gem@@n p%’thger@gm,cbmgéﬁ“@th& Wg&@?@r% ¢ &rsEsh rnuc eic aci

ﬁoﬁ’rR@&le'Uﬁgﬁ(fsh@ BALel, S¥RELRSH TGén@Mﬁ& BNA @Rliohgcﬁﬁc
ficul pr edi.ct wi eri

Qe 554 Snc Y S foire Seelt Baerl 26 apdata age SR derd fy pesallel by
PCRehe g@ncﬂﬁQQﬁNAbétHelmﬁg&IﬁdfhaﬂbrddymOﬁsetshmIﬂkIlCSIBb/,ﬁ DBdi amg SV129

SRS S50 PR LB BRI e .,

a laczZ staining was carrl ed out on tissue sections of
adul Pcnmlonawm Negamzedhonda GRANRP-S790 thaymectsiesi(Agplied

fo@ys%e}ngljgﬁ y o rl'%l a_f{'\l(?%l ng‘f’eagm&fh 0sBll GELVBWE (final

ransca er term na i sof | urane
msmm@mwae@@m ally as described in Roneis
(M kroskopi sche
10-20 ng genomic DNA, 67 mM Tris-HCl pH 8.8, 16.6 mM (NH;)2S0,, 0.1 mg/ml

BSA, 2 mM MgCla, 200 uM of each dNTP (Amersham), 200 nM of each oligonucleotide
(Microsynth AG) and 1U/reaction Tag DNA polymerase (Invitrogen). All microsatellite

PCR reactions were run with the following temperature profile:
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5 Techni k. 1989, 17., neubearbeitete Auflage, Urban
and Schwar zenberg; Munchen, Wen, Baltinore). The
ani mal s were perfused consecutlvely with 10 ni
phosphate buffered saline (PBS, 137 nM NaC, 2.7 nmM
KCl, 90 mM Na2HPO4, 1,5 nM KHZPO4, pH 7.4) and 15 n

el et PRgrer LIS R B MY 3o e R
plhﬁlusﬂs thekg arpbatd fdingdh Flohrodn Hectr@honesf& woatt (Bldbren Sgientific AG,

C?W mer ed into 0.5 Msucrose in PBS over night
Farns were embedded in OCT conmpound (Medite

_____I\/Edl zi ntechni k, Nunni ngen, Switzer|and) in Pee|-A- Wy
ti ssher cogﬂbgzj@ﬁhghcnmpgi@e(t}bgf @ggp}@ﬁ]@@chgq@und of the mutarit mouse

Eargﬁﬁvéﬂﬂe TURAN R ,f1£103 %@ns@t‘? of hisK1itQ Iﬁhﬂk@:ﬁ@ﬁ@ chromosome were

raln cut In parasagltta rlent on. on

oreom e e i BRE R TS PEREeAED g TRPBRRIT2L
Bunizes], mrd)rTat 2,58 M1 s, DHeTIm D3hved 46/ DYl Bt49nD4MIT166,

BRPha% Aok G0, ER TR PV v el PRy
Denige4d, odiTapl DI TR8 e th I TIsnP30MET 831 @ 1dVA Té4ts B H1HITS9,
PeARTIOATARIRE ﬁ:ﬁ%ﬂ{ﬁ“tlé )3 ﬁ@@,/prpe\ubezo@%ﬁmmﬁs%

al nin
BIMWMDdﬁMTb&RDlﬁkHM@l ng@g@%ﬁ&é@ﬂ%@i%@}fﬂMWﬂ%

é ?Mlﬁﬁ: x@r@I@rl ghg%éé(ﬁ%(e Gonces WYk Midder abdd)rdlffgﬁ) Jalk8n Lab

cont-al ner, at. -on a horji zon K
Wsel oGS BRORees oS 186 Ao oBSF GEB TR Ehae (MGD):
54 eSRGhIcO NS cOmbIRY réurGorinBugdiblopn NiBbicicidSRes. 33,

é el 365 o cqu 11 brated 1o xyleneand 0

coverslipped wth DePex (Serva GrbH, Heidel berg,
Ger nEhy nicraiasdiite asalpdis mreledahet thanaitytedowss lign carrying the
Naﬁ:zl %a?c%%?@gh (5 tkpe&%@/ Ga‘ﬁflace’:fgi gdbashosatellites tested (see

erI an I ocam CCD caner a

- Eagsﬂéfw @mwleze@rﬁ%m@ thap gheThatantiezust arineghe T AARE  allele

Jesiésggs aéﬁﬁ& 8781, AAR%NLS c%cl%\?ﬁﬁd)ﬁﬂi 3808013 R®Gokdrial contaminations

al ni.n laczTNLSlacz nouse brain
Fent 4itws DBAITYY Id@s absent froma tissue section of an
equi val ent region of a TAARI +' + nouse brain. This
result confirns, that NLSlacZ expression fromthe
TAARL 3y ePgoff 6fdimcept: MR:I]M.AS?.BG W18lsc A gtneepkcéuenttas doa for

as hi stol |ca%l ﬁrke unc?:[' %ﬂﬁgew £Xpression

in nDuse n order to e FU e potentla
defighé ?AARIF%Z SRAMIIAGAHE Sinb eadNdnefatel usSeNs Qermé replacement

capabilities and,the ysi ol oqgi cal Ltions
SERCRESTNIS §|e%f§1 Cgﬁpteﬁgﬂéﬁé 3 COREFIuERGR tglﬁ% sg?}f)%lcag rrnau"f<er“31\IL81acZ
h:tbrbwg bardred nethe TRHARY %’Gﬁeloﬁlﬁs dulale thia ity experdssinnt @mfleadnthe fpatio-

fe g@A{ss% FSRB NG PRRE] LSS ORTL WiRNFp Y BHALRNR UEEEhd, the

GandY 5% nartentootse fion dares.as a@owerful tpol which aBes for Hetailed
@?ﬁ%&l%?breﬂl%ﬁﬁu&fes @Rh&ﬂl the H@e?i t8 g@ﬂ@rﬁ@ dnl QG TBAE@JSFeaﬁc

first e nonths of postnata
BRfbEs ?%@éﬁ’%@cﬁéﬁb%@w%@ﬁﬁ@%ﬁ% and nest bui | di ng

behavi or. The neurol ogi cal state of the ani mals was
anal yEeekpregahdif agyritheric pdirgntiwncofony 4 éromosdmal locus can be

g&%ﬁ%ﬁ.@s%mpm%ﬁe e. gt 1:r)ye ge%re sﬂelncfng egeartlt[s 3 b)? pn%ul%ﬁienygzﬂrgs@mn levels,
both of which are difficult to predict without experimental data derived from the actual
mutant of interest. In order to proof the functionality of the NLSlacZ coding sequence

targeted to the TAARI gene locus in the TAARIN*Z mutant mouse as histological
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5 degree of arousal in response to transfer of the
animals to a novel environnent. The dexterity and
coordi nati on of the animals was exam ned by anal yzi ng
grip strength and spontaneous;shorizontal | oconotor
activity as well as in the so- called rotarod and

hopi gé/\% {PYQQ) NLSlecZNLSIeZ o) g
ha e%?ﬂ\?? Stﬂﬂl@%e%"’%f'e%ﬁﬁiﬁéﬁ%% t? gtyorllsgjﬁ,[a\a%?ey & Sons, o
TAER104M08%6893s. [ rwin, S. Conpr ehensi ve observati onal

10 assessnent: la. A syst ematic, quantitative

procegyt ’?Aﬁxﬁﬁmélg’%lég@ RAd mme’h %Ylt@fvéle tﬁ'ﬁgcardmlly perfused under

_..physiolo state qof the P ch har
BN inshaoBaTnc ¥oaRE: RSHEIDF % Hisctott S SOmF b b Hap I erhe

TRUER. BIRRA1B] Mb%du‘baﬂﬁdte ﬁuﬂig&[ B dnd Scbmmfniﬁtg; Mibfchen, Wien,

%agiiuingfeﬁ %]?((garg%ﬁt%%ﬁegg% ss ecu"-tllvel_){ gvel{hel le%ﬂb%phate buffered
wbpalitis; 132mMNagh st ml\/bﬁﬂt@p rea¥eHRGch> odd KHPihapll 7-4)

a%ﬁﬁﬁ%ﬁ?ﬁ%%ﬁ&% A gcri]raﬁ;nﬁa r@s 29103 ultdrﬁlﬁelh}@e in PBS). The

avl ora recte di ssecCt | ng t

hreine mieetenrayeé A ppﬁt @feéé@rs‘bh%am fixagive chﬁ/\&rad’él
lhhﬁer‘gél%@&é SINLERL b QNN PRSRRAN iBRC) 28t Fhins wammaed 200CT

avi or.al phenot ypi.n
qmm@d. (Meélﬂtﬁ éée%aﬁé?hregr{ﬂwe%%@?é‘fﬁ @5‘%8#}&%@%& B3y tissue
drghadieivat M bkls (ﬁ&ys%1e§);es&ﬁd muﬂﬁhgibﬁ,ﬁjiﬁa&nﬁﬁﬂ@zen andqaid nitrogen.

Bt vt 35 P a0 a0aR PABICE CHCTTTE Lt Afferosystems AC
@ pbriggpSwiszeviend) at 60 gucietithdwrhogntedien g¢1gm cqpbrakglassflides
(t;hs’%ell $c%htr_{fféa\y%hfe¥1cévglt£ehag@)t %15915‘& dse;@tuﬁls%ere alp dﬁec[rét)rooﬁ |

rocedures trict adherence
mmpemls\fms%h,fwbwm times mrdpur@@§adn1naﬁﬁ%|rowée@ﬁfmaﬁe (RT)

glﬂaa& of Y693 heh lacZQ%nﬁﬁ Q8LAbh PNmbRh] FBRRSS AR oro-3-

t at .
xpap@kﬁé’t%raig@?ab%% e?s%%ﬁt G Ve BRE RN Vil m

mis)tihe 11%9@1@%111& %@ﬁtﬁﬁieﬁ aryrea %hQQ{drIzMntaB&aB&hﬂhe afialng process was
were ass st.and

as sSe
SR B T ink AT teanans T WGy of R FUR S PBS bR, Tiseue
@Etld)ﬁd%rﬂ\éﬂgfﬁta)ted tmdughnarseverding etbacbbas, eghilibrated to xylene and

‘%g'?’i% %pnoetrdavlihth b%ﬁé{' (’gexivg %ﬂ?ﬂg?ﬁggglbgligségﬁgbq{y? 'I(lﬁile sect10ns were

wre oconpot

atyized oy an A3®plaBJdyicreaprs Klak Zeisdds, ﬁelébmheath%ﬁrkaﬁé) equipped
I\ t her nomet er
‘Eﬁgnc mga&\;%?]%?)é? r aﬁggwéﬁ(gl% {/l)mggﬁlt;?msert ing a

Iubrlcatedthermstor probe (2 dlameter . e
i nt o hedack daining ofthrtivbeseetigRsre 381088 3k fEFélf’gm Lgning in
'P%ARWQF@MS]“Z %ﬂs@ﬂraﬁfée}?ﬁd@d’, ethighnadsiabsenafrdmt didssue section of an
t her i st or ef t e_un

SO BTEMETS Al 048 55 A
axbeasiﬁeﬁl faim tharTAAR] geneboqne umTﬁARﬂJ ¢ enudaye dmf:ﬂ! ﬁmCan& @
1%1%\ }ogg arﬁépforzaggl&fihc \T‘AA%{lt 25{16581(591 ﬁlem}’)\@sre?F@ﬁl'éjl By the

requ re ogrip

In order to exclude potential deficits in the spontaneous behavior or sensory

NLSlacZ 1) wtant mouse line,

capabilities and the physiological conditions of the TAARI
which could arise through the mere presence of the targeted mutation of the TAARI
gene. The baseline conditions were analyzed in adult animals 3 months of age of all three

genotypes and both genders.
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1.5 mmin dianeter bar fixed in a horizontal position
at a height of 30 cm above the 10 surface for a

maxi mum period of 1 min. The latency for the mce to
fall was nmeasured, and a cut-Qff of either 60 sec or
the highest fall |atency score fromthree attenpts was

e ot Ol ifs GARALAL K3, A0S Al sty

mghrlathksﬁrsmﬁsmpnﬂhs af ygstmajtlagﬁ,m%aaimg rqchz’é tenypergirey ond nest
bR ek t ]1216 1 ghro}%)c‘fﬁl U81e of i lrifal %ﬁ@ﬁﬁﬁzed@é’@rcﬁﬁg the

cm a

tor 1 ncoor nat1 on
 poential peruriseics elxatAleps s 93 &eawraﬂ%ﬂrgn%’fm ‘%“rr%]gs Q‘fatﬂof‘ pad the

@%E’ee c@grchﬁﬁ ih eSpofiRYte taHbkesthe WaRRLS tP Iaa@)eéi eﬁﬂhrbﬂnﬁent The
aro

hel.,r | atency to fall
oty e Gepraimation A 26 oL W3 PBRIY TAYEDE P sifugth end
Qoﬁbﬂne@lfxsf hd@fzogtal hedbmdbLQ astidty etsh\ezll ha grhibs sofcalldd Hogaredayd

tt,e
tiopl PRl gar e g DR f%‘/ﬁﬁn%agf‘%@é."??”
Bitiot OWileg& Syss, 6PN CEMHA 168 IrEn@,c& Comipeehengiyt epastrgtional
q_ess%?t ﬁs&}rsttegn&%ﬂ{%ﬁtﬁﬁﬁv Qégdﬁfhef%i‘@ssés‘é&%'mé @éhaVioraI and

tal ned sinultanegusl g ei ght
lﬁhsgmiqmwt@fepf etnyoshaleiohprdederia 1 H 242 %éﬁn]c?é
roomwith a 12 hr light/dark cycle. Al tests vvere
performed during the |ight phase (6 aam to 6 p.m).
Each activity m)nitor consi sted of a Plexiglas box (20
x 20,25 x avvd st . beddi n f :
sur rgﬂﬁﬁ%ﬁfﬁﬁvsﬁs ﬁ{}fi§?("’HP’éla el r%??% gla -0 Ca{\(l;/)1 g(rhtf&?enlé BPComparison
bfithe Qflﬁiﬂypﬁ:@,nﬁﬁfonb&m thihereageso delicits tospregarnegus eehgvior,
%‘38??% gflpeagﬁqhe%XB%lgsml ? q stra% }ﬁcﬂ:&nﬁ@ ﬁhp&@ ﬂ'&t éHaI’:chenzatlon of the

orna 1 on

syistng mowde fihemdrehavipesh mdg}s dnreggql Q’W‘E’F@? @SS@@I‘@][ gjthg gotential role of
%Ilf i glsea%yﬁﬁdéﬁ ol %Wazrepﬁﬁlchﬁﬁ&el\{%ffoh(‘cﬁ haGhdcsidgital

stance travelled (in cm, and stereotypies.
qqu@ﬁdeé were tested via a pseudo-Latin so squares

‘design twice weekly with at |east a 10-day interval

bet ween two consecutive test sessions. Vehicle
(saline 0.9% or d-anphetamine (0.4, 1, 2.5 5 ng/Kkg,

i.p. I): vvag 2adm nistered to wld- type (n 16) and TAAR- 1

KO ( ce just prior to testing. Loconotor

- activity was recorded for 90 min starting i mrediately

af t eMEIEEORBce were placed in the cages. -37-
Statistics. Behavioral observations were recorded as

”eanBMﬁlvib‘?élgﬁEnéﬁgir?]al yzed with an unpaired t test.
tivit a

Loconot or a ta (total distance) were anal yzed

with a two-factor, ( pe .and se) . ANOVA with o

r epeépl@@a w%@paégtmrgsﬁ@gﬁ GIGLLIQHS O a%rétané %ei{némrgtulr%(ﬂ +2 °C) and

%%EHA@QPQT%W el gl tﬂmaﬁdragiﬁ@ly\hiohtbdéfof ﬁspe!alrﬁnbméasmye%ood and
NOV, 0 ni fi.cant cases

vt vregpt P 2B P PP S phpy shase o

tHedight/dadnycle (AgsessBenn. o6 pery) rrbll:mlnul proce@uzss ye@fcon ucted in

?tn Q%drgl'e&n%ﬂo”t%% SHRY ?edgpz{%%%la%ogs L Sinddl g?ot\é\ﬁfo% 449186 the rules of

€SE expeéeri nmen proce ures u for t e
éxp‘@mm@ruﬂsfwé@cw@@él and Ateditatiopef Lahasery 8P
ARRLAM&hal (A RRLE NS HdtwWitiohheBasiedit apbbovehof 188 &dcalVutdtlary authority.
Protection Conmi ttee based on adhéerence to federal and

| ocal .
Behavioral assessment. Mice were assessed for standard physiological parameters

~ (body temperature, evolution of body weight), and in several neurological and behavioral

tests, including grip strength (g), horizontal wire test, rotarod test, and locomotor

activity.
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regul ati ons on ani mal mai ntenance and testing. Surgery
and inplantation of the mcrodialysis probe Forty-five
m nut es before anesthesia mce received subcutaneously
0. 075 ng/ kg of buprenorfine. ce were then
anest hetized with isoflurane and placed in a

St remif glﬁ ge)%fo%r gredvf ¥l Ce%sfrg&' kcﬁ@l%gtnéﬁ"egtrb fjd{,ai)y ITRRINDYA 3 sPfi$nents

anes a_ was

uhammhraetaEkRomchhdu\éBiftamcad@hO bgJqseg%g(zvlpbrm%%%yrpmgg§Jrobe (2
Bﬁy&gfﬁ 1%%){20 gxrﬁ]‘%}ﬂo BRI NIRRousS RAY B8 BRI hi@e Blidervf the tail

I I ne to expoQs sk
__immg thmdétemsnatwa@@dthﬁ fthﬁlén@l%mo avaéff?efbwﬁ?fs i szgadweadmgs o

wiELERLAN (c3k sj.nsertion of the mcrodialysis pr obe
(vertical probe carryl ng a 2 nm pol yacrilonitrile

e R e S AL

wdek@ Mm V -4.6 mm). The probe was cenent ed |nto
pl ace using binary dental cement. Once the cement was

firm.4 2? ] eré@g ﬁﬁ@e &ér‘@%?ﬂv\gﬂtf@taﬁ' anl rE 11‘%@@0%{‘1? and hang from a
suture TK £ s renoved

55 ema i mr@tqrrbgt fivasene hanaontaknasion ata hﬂg t %%—’é)ecm alpove the
%u?%g%fg)g a\%ﬁrﬁﬁms%’éilﬂ)gg)\f 15409, B [Bfeficy flc_)agl‘i‘e{)miﬁe ¢E fallers measured
‘tl’ﬁ]eﬂ ariorefeithgsoOssc ﬁ;ég%ilggxgstgg} %FGQCY Ffé)rgﬁpéetpgeegﬂ s was

tdag. following days to nonitor the recovery of the
ani mal from sur gery. M crodi al ysis experinments All

m cr cgté%lf%%% j hleﬁ gé{;lg 8%1%3}13\96&’ %a‘}ﬂ{eﬁ sﬁé%d(}%r&d f}%ﬁﬁyﬁﬂe,

af t
Bibldgivel Resparch dpptratushéariess, bnlyb:fotatm 4t mjh%rrﬂtﬁefa 3a|ramy§ﬁfsls 10 em

’E}%e f\}fl%) dﬂg&t{r"&[@ﬁ %ﬂ@ve%%é}fcﬁ M%chrl-iﬁé&‘ﬂdlﬂb!fm‘l on the

cro

den)
watingopd drangates fn{a@nm@&ﬁ felbing ettthg barTﬂ@ t’éﬁ %ﬁ?faﬁ‘\}‘éﬂ%s were
gla&geon%§ r&BRSY ﬁﬁrtﬁbﬁ Fa@en‘é@f tdfall Bidagiaed SOI thideaveré tatell at both 16

iR iR RPAERs b COTEIT e APt ararybat Bl Thigp score

£ BEe @ eteiplbvdiRed! i quots in plastic vi aI
containing 37.5 | of acetic acid 0.02 M Four sanples

[C))h ar#‘ﬂf %P%tﬁ ?%gfvﬁ{ff ggl%xoﬁet%f&et%q) g%%agl: % Anlzlﬁ%a% Ac%vnéy Momtormg System
(@meitschdiledtimgenCaloarbiund3H awes wsedite quintitals éP‘Pftté%eouMQ?émOtor
}a’@{vﬁgtﬁa‘%g ‘rf%{:e %ﬂ dﬁ Q%{uﬁQSJduglgm E%hﬁ’\DIgtfhc%l &tﬁ&& kBarfbers placed

npl es col 'ected f

msonedp@osrans ity debt/ danras Aldees Sewierlopped dRring the
%ht fh @aLiﬂttb|6 Pha) E§dh5act1\'§ity°1ﬂ§hﬁf§ﬂ Sondistedio€ b @thx@leysébak@o x 20
en

te. s es
BP&P g mtthaW uft&aegglgg ]y ¢ O%H{fgﬁ.\’x%@sbyalﬁgxﬂj Cl? {Bntal and
V@h@e@ alftdre®sentbiebeadn Cﬁﬂatda@ds ivaRscamedep sorh Pagis@OAAgyzer linked to

0 nin nor adren r
%g cggﬁ@ltz}aiﬂllgﬁsﬁ H}Mbteﬁm sgatus 1%%&91?&61(: Wlﬂglgﬁﬁ ggs?éehé b%i’fferent
bettoiodl ngrdmettﬂa eopdde au;hamgecbfsudaas hwizontshendyerfifal activity, total
éizt%% 2 trax;leﬁec'i aﬂH s%rg&kﬁlesy §he §§ﬁ'§1§'¥&%d B4 a pseudo-Latin

I C am urotransnitter evel s
squares de51gn twice Weekly with at least a 10-day interval between two consecutive test

sessions. Vehicle (saline 0.9%) or d-amphetamine (0.4, 1, 2.5, 5 mg/kg, L.p. } was
administered to wild-type (n=16) and TAAR-1 KO (n =12) mice just prior to testing.
Locomotor activity was recorded for 90 min starting immediately after the mice were

placed in the cages.
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Concentrations of norepinephrine, dopam ne, and
serotonin were determned wthin the sane sanpl es by
HPLC separati on and el ectrochenm cal detection. Sanples
were split into two aliquots; pne used for

si mul t aneous anal ysi s of norepinephrine and 15

dopamni ne, ot her, for..anal ysis of |
Nor GB R EE R i EOREH NG K [0 5 5B s op and analyed
witth et begaiesnt edt He chiRo@raotivitndaty (tatal éistan g regreenalyzed with a

. l ! | . . rison e
SRR g e R0 I bt Oy

 affsdslin 283 xpytypanereanderigenarith erepeyjed __6_?“%5@]1(‘]_ Afollowedin
. ﬂ%ﬂ?&an@ 3sks by2Phifdl "t QEVRL A BRI o 03BRAs AL dePtedvi@Statistically significant.
per

ormed on a reverse-phase 150 x 2.1 nm (3 m C18

Thernmo BDS Hypersil colum (Keystone Scientific). The
nobi | e phase (isocratic) consisted of a sodi um
acetate buffer (4.1 g/L Na acetate) with 2.5 %v/v
met hanedsmehbOf exnmgltdlluldrtieviepl of bidgeRit Aning50 ny/ L
1-octanesul fonic acid, and 150 ny/L

tetranmeth . i . BsdexbeRleHEUEEE Wotdd sed
ol ack AT %%Iétﬁ%“é%@?%@%% e S i theough o
fohghcsyrptriments daschibedviy thise eptrt 0ecgBeHPYigH FPRBY Fromiﬁee_ tty of Base
T8Nl (SR BAZ e IR €8 hitted GO bR dh&Nek &ftb ekl iafi@ 1dal

opam ne were detected el ectrochemcally using a
saelafenot animal mamienapes ukiestifigdel I1ntro) fitted with

~a glassy carbon el ectrode set at +500 nV vs. Ag/ AgC

( Ant Sig-odepYAR Miplakdation vfehemaraliyizsashrbbe Chr omat ogr aphy
Dat a 36 Syst em ( Shi madzu, class-vp) software.

o o ; . .
e B TIPTRE TSR b ot
t)preeswéine njleetved: it endsHetisrl @ith sodnroasnd plaeed Heplereptaxic
é‘e%c%%'gpﬁ;gﬁé LR Cﬂlgpl?‘lgﬁ)iﬁggt&g arr RN QUEBPRY Sask. Anesthesia was
separ at | or

) n_was per on a reverse- phase X 2
mwintneg woh g et 37 (VG P%Rﬁ?f‘(gﬂﬁ@ﬁzﬁ?@{%éfxﬁ?-%@ head was
dmbid &@ﬂg@f%ﬁn vk %@9&1@1}%}%}: nEaRkst &l oﬁfthﬁsl{iiﬂdh(l)sma}l bore hole was
%%S%g% ’sf%%rq%ﬁﬁﬁq-&gqep%%é Citelt aLe ?%te nﬁgrp%a{)?s}/s p\fobse {vertical
probe @&@ﬁﬁg C] Izgﬁmi ;Q)l)?eﬁldmﬁcﬂhiﬁi&@sif_ﬁlhmbtmer BueinsyDaibime, (Fomingen,
=.4.7 [ MSt R acj.al [ Cr agi bpic |

Pheasiaeedi BEnFulh O Il A Ramis] B i, L0B) k). The
Brobe mak nérertiyd arto pRLO1pumipini1Shentad gamento eice th_e@embvas firm,
Yu%)vrou%%rv%s%mjsgd Wak sfﬁ?%h?&tdefgr gltﬁfet(@@l&jﬁ?ﬁﬂhﬁ ghinYal Y&k RGnoved from
PR sane nethod as described Tor norepinephrine and hr
dopstantatexic IGtraNentans wETPEHYL @Bo Y tharndd thefHrpep and 24 brs
ltaﬁeg DERL @kreat &t dWiH M el dRRahZ PRigAly s8| THedR dy 2Ribhit bifthe animals was
thi ck, V11000 vi brat one, Lgaf@é og the mdbrain Were fihe
weayardbeipredhe TAaT AR gribe S OVIRG ISP BHAPE G e v
fMigR] Bonbfirglays of age. Slices were cooled in

artificial cerebrospinal fluid (ACSF) containing in

™ Icgrocli\llggsib ex%'ergzjm}e(rgs '

All microdialysis experiments were carried out 3-4 days after surgery in awake,
freely moving mice. The day of the experiment, the inlet of the implanted dialysis probe
was connected to a micro-perfusion pump (CMA/Microdialysis, Sweden) and the outlet
was connected to a fraction collector. The microdialysis probe was then perfused with
Ringer solution (NaCl 147 mM, KC1 3 mM, CaCl; 1.2 mM, MgCl2 1.2 mM) at a constant
flow rate of 1.5 pl/min and dialyzates were collected in15 min aliquots in plastic vial

containing 37.5 pl of acetic acid 0.02 M. Four samples of dialysates were collected before
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15 1.3 MyC1l2, 2.5 CaCl2, 1.0 NaH2PO4, 26.2 NaHCO3 and
11 glucose. Slices were continuously bubbled with 95%
02 and 5% C02 and transferred after 1 h to the

recordi ng chanber superfused (1.5 m/mn) with ACSF at
32-34 C. The VTA was identified as the regi on nedi al

to the medial term nal nucl eus of..the accessor: ) eir
,Blkﬁrp@aq)logwa dreatmegut £0, g?tfgzél&e &ngtraéglglgﬁ?ve% &?Elé)%?l{lg Flg}rrbes and th

feebolien Micesbni tereseaet mtupedtoneallyergu?.b matks gfmphetamine
%gcﬁa%ﬁga%g %I‘i’rfgll%sre Ioﬂgcterda kg ftﬁgl?er ?%l }gr's.']ﬁa_ﬁ’kgté &glﬁﬁesqxrere stored frozen at

used he stati'stic anal ysi s

oSl ayddnaysst abl e firing activity for nore than 30

m nut es. Dopaminergic neurons were identified by a

larg ; EPlinl,de i nternal solution contained in
nivi %ﬁ%pmp t%ﬁgiiﬁ% gl uconate, 4 Nad, 2 Mpd 2, 1.1

EGTA, 5 HEPES, 2 2ATP, 5 sodi um creati ne QS
and rogengiokpmte sa %‘@Ffﬁélglpgmd lggﬂ]gbcet%%ﬁ%lgs Qﬁ{lﬁneﬁ%ﬁa&ay of |
Brhaaiiee aabtrimad 28t The ashcAxoaains lof 200B1iHANIAPAC, serotonin,

trunments, , Uni.on Gty, CA USA), fribht
AR e e e D B 2 L LRy Gl
& teothOm{cAkdatedorsicranding te the prooedutk pivan denVegisayl. (2003).
Val ues are expressed as neansem For statistical
conpari sons we used the Kol nbgorov-Snmrnov test. The
l evel of significance was set at P=0.05. -40- RESULTS
Physi cal and behavi oral properties of TAARI LaZ/ Ltg‘ 1
ni celrmtieo wisredialysis agesspieng Hﬁ'&‘P%%PC TP eI YYD ?‘5““’6 S
functions of the TAARI Lacz/LacZ nouse |ine was '
exanthrenAeESiM@répinaphime] ddpathine esd smowhirstenedlategmined

rocedures use 5 behavi oral, phen i :
BREy P rms Aoary eaPhe s i BREAIRLNGcREiion. Samples
absapligibional alapsssemerstd fdraimataesnesmalsts of norepinephrine and
uantitatiy Q : .5essi ng the behavi oral
g?\%a%lﬁlfl’s I'6 P%ﬁ?gors ﬁ %y é?g;f S%{(ﬁgﬁﬁb use.
Psychophar macol ogi a 13, 222-257 (1968); Hatcher, J.P.
et aNorepawplropmedtDopfmB4 RPA t o characterise the
phenot ype of gene- targeted m ce. Behav. Brain Res.

125,  43afdudt2B0D) weldijd i SRHPLC TAARIr L aefrigended
10 TAARlLacz/Lacz m.ce é

ARG GRIHPLC TAAR Lot
RogEORGURR AT ST nE ebh bR PR Ci Sl g il cotumn

thedtdr (@RISEH, ahodil 233X DY, ahdakdnwperstned regulatiyi( Gilsop, model 832).
tilit lif , t [ ' hawvi ' m
By arERe e TRy h By P mAEH0 3 Bl thun (5 )

CesfieaneBBS ERipgrsil tabimnn (Keetane SrientifisheF g meapilegphase (isocratic)

Lunet 1 ons sgﬂﬂ{xp ghavl Qﬁfferf?%.si 'g%nN Leant) With hergrReemethanol, 150

Between geno yges wer e obséerved anal 2|n% dex}erlty

angdl. Fistiplex €HOT).18P Al ( Fcganegptpnigacd apd L po 1g/lys

%%%ﬂ@%ﬁlolzlﬁﬁﬁ @Fﬂbf&iﬂe ?;lﬁq i=V4.|I deﬁ%:tkcﬂwith@.)cia_l aqel:ic acid). Mobile
acZ2ac e di spl ay.el eva ensitiyi

pBIAS AGS TR ard ThRSEIERR SohASH it Pgﬂég' Fﬁrgﬁﬂé%‘i’%a%ﬁg’gca%“mp

(@ashdpaniodef LEheAphanmacol ogi cal effects of trace

am nes are due to nodul ati on of catechol ani ne

neur ot r ansm.ssion rar ' -
et vous Syst i psest dntmlle Yar i B AR e Phsing o
anehabsaate iastec Lpiesi mbdedilotrabiiftehvii e glassycarbpn electrode set at

% )0%h)s wkiRaaklyt@Ng, ClRomat hy Data
S VS g 210 LARBAL o oy
Sysierbi( Shimpdeat st €p o fivinkg: SoRsANRE ogHot monoamines were quantitated

by external standard method.

Serotonin
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rat m dbrai n dopam nergi c neurons. Neuropharnmacol. 46,
807-814 (2004)). In addition, TAARI has been found to
be localized in brain areas with pronounced

dopami nergi ¢ and 25 serotoner% C neurotransm ssi on
(Boromsky, B. et al . Trace an1nes identification of a

o LB S e Bk G B AP BEOfer

ﬁép&ﬁlﬂ&%d@o@axﬁﬁ&mﬁhtcﬂnaographlc|s¢];mrertemtwas performed on a reverse-
i £3 Bfirhenex). The mobile phase
éﬁ% ? g%Vggg?ects gﬁb?ﬁ%ggkﬁ%qyﬁe réﬂgése of orep

(Gykosio) ccmsdtqdalﬁa nedlanmcewm@pffﬂr e pEfL M@aqeretﬂgﬂl‘f@ R% ¥V

1584}1&9&0 ash mE‘L”TltxﬁﬂEb@m)n €8 n%mg 19 ﬁ@hes&lfbﬂi&'a@ﬂt snd 30’1}.LL1' L

S (s b Thod asi s Gt e S A e vas run

?ﬁaﬁlgl’ﬁﬁk 5 st%% hil aﬁﬂflﬁ/iz Eatdbd dg; ﬁﬂ:/manﬂr in HPLE, put99Shimadzu, model
ncreased extrace 0 ese

Mo POLT s o BgTas Ut e B T s R e e Sy ietbod s

AGEHDYEd Y nddepineplitied ardf dopdsreingphet ami ne (2.5 no/ kg

i.p.) on loconptor function was therefore conpared

bet ween TAARlLacz/Lacz and TAAR1l+i + mi ce. Wereas the
| ocomot or activity decreased in wild 35 type mce
after d- anphetan1ne i njection regarding %%ﬁg di st ance
mov eSlicE AR DpleyZialegyAn the venirad tegmeptal prep re active
and then noved significantly nore than wild type

litt Hﬁﬂ%rﬁﬁ sli€dsi( 950 frd Ghick, ST 0B Kibr Bt} Keivss o€ thettiaibre were

]leq%ggrllgg o '&%Aéﬁ iﬁg%ﬁl éjté]: lytlr%%l&%{; dl)cf %yi% eaLy ?&Jay 8% d?ys of age. Slices

weRhebRATNE @Al tceeirbgrinaldsid mﬁfamﬂwam@mmmq 1@9)th1 2.5KCl,

PERHIDS CEu0 IR e, 203 P! Bl Al GhanGhecREe

afﬂtﬁmbusif' babldegivith 2922 and 6%eCEX tanétrenaf@r%@r afreé\lé! tg thy

rec %\%:hgﬂ} §lfﬂ E?fu%&'g(&;.itaﬁr}ll/ ﬂ%ﬂjﬁrﬁltﬁ a¢sal:e %}*Ze %4 ??L’E\lﬁﬁT A was
iﬁAMM_@dZ@E tegion mediphia rt]@@npgla]d\;ierramlag Icms E’E tl*(er_saic&ssqg gptical

ﬂ'?éjc @%ﬁﬂmeﬁ"@vh@le%ﬂ&hﬁ@ﬂﬁ-d fr@db@ﬂl@l $echhiqoasatrelusuklosneasure the
dopam ne (

DORRF S S TR BASPE S8R O ?E%‘BS r“@/CFﬂs)useg Pt Ratistical

| 511951 Ridl 1 86tabRR. fﬁﬁlg"a/cﬂw@y 102 npivk g 30. BB utds- Dopargingigic

cZ/ L -
gggﬁns WFFeT‘X%ﬁ%fgéﬁ Afar ugléeangl{eeiﬁt%%’faﬁ E%ﬁhé’ﬂ cRhiRed in mM: 140

opamn
potasiina @bﬁbnﬂe, 4 Ww@El, 3 Mgﬁﬂf, ela]s%@l“ By5 HEPER G Mad TR p godium creatine

Bﬁ%% S48 0% I}Iy\%ﬁﬁ’eg% 4 wik %&E .3 withad9ESDh A Wddeobtained

eveI m ne t abol i t e DOPAC gﬁve be EH: d
withrani AxopTWhARINE Garandostrments BaiwaICifyeGar USak tﬁfedaég zan
Megmz@@iﬁfqﬂmvgé it akd §h£ﬁeﬁ'vﬁ@f§¢1¥m%5 (deat Bagathents, Union City,

r'sus

e control 45 mn

T BRd Vel oS G S AT ReADE oty T S L PP Ay W ied the

Ko &t ov-8miAWRIEsa e larFofsigiefidaht@wasksdbat HydsE. | evel :
132 +/- 44 M. Serotonin |evels remained unchanged

after d-anphetam ne application in wld type aninmals

- (basal level: 0.35 M, but increased by 2.5 fold in

TAARlLacZ/ Lac2 mce. No significant changes were seen
in levels of the 5-HT netabolite 5-HIAA in both 20
genotypes (basal levels: 124 +/- 19 pMin TAAR +/ + and
119 +/- 18 pMin TAARlLacZ/ LacZ) TAARL activity
decreases the spontaneous firing rate of dopanlnerglc
neurons in
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the VTA 25 The spontaneous firing rate of dopam nergic
neurons in the VTA was determ ned wunder current clanp

- conditions. The nean spi ke frequency in TAARL+/ + (n =

22) and in TAARlLacz/LacZ (n M 25) was 2.3 0.8 Hz
and 17.2 1.2 Hz (p<0.0001, F|g 14a), respectively,
thum@ ing a significantly increased firing rate
cZ/ Lac2 neurons. The data suggest that in
wild type mce TAARL is tonica ated by anbi ent
30 cBinseatandtticbasond peapeetinief Eﬁéﬁég&%(g%‘“v\é further
observed that the resting nenbrane potential in the

d R* géﬂgﬁﬁéltﬁ‘ ﬁ?ysfcal%@at@%irddﬁﬁﬁﬁy MhctionFolBy TWAR 127
m%ﬁs fanre vég)sxancn%@ gécg)éqhgg Fc\é\%amflg"@ Vﬁxgsllocnsmngﬁrdz pro&d%?es used

fé?bgihtvic@él ﬁlﬁﬂoﬁy@m%@fger&ﬁtﬂlﬁm@tﬁﬁai hie ({ivanj H€loegsdensive

| t t |
T e e A
b@atieechl 3bd phetidlegic siptel df clat momseoPsydwpfmrggmcdggra éé,r?é&gs?ég (1968);
#—I%techrp ??/'I‘%\ ??ﬂ%&lﬁ%{n Ht%erﬁIRPth% Q&Elns%rtgé ?heﬂ%@}l}%@i‘geﬂe

mce l'ica

i on ollac
prgegedamicacbei0 Honys Reaaboiiel’ @508 R ot ReL AARE ™ o
Hék:ljlsczgm Kficd %QHH?WQ& thﬂ: smgé'ﬂlﬁ r(cﬁ Q&lek]Giny si?gnfﬁcﬁnﬂdlfferences

yram ne:

e domsbfr BTl otats o erlh FARRE D) (R e nest buiding
&&ﬁ@bﬁ?tﬁg F23) ,body %elgﬁt (9. lt2h) ap-wtellmatianehody temp@asite (Fig. 12¢).

1 >0, Thi
 Rhisidivg hener aper BERHOR %?dcbghm?ﬁq‘l%ﬂ%m?ﬁ%’tg%%eﬁ‘?‘{aéﬁ%%?}‘é" een
| gérrolq@gs etrembiapatimbyziyigaleretityons! matarseordipgtionBig. 12d-f) as well

I t,,conprisin enomi c
%Sesaﬁgﬁgeéousﬁ%mql%cgroﬁéQ]{}ghﬁlgClz jr:egTrJn and goarnst ream
regi ons flanking the single coding exon of the TAARL
gene suitabl e for honol ogous reconbi nati on -and one or
nore 5 sel ection marker genes. 2. A vector construct

accofdiypglet-é-eLaidaipn@satad sbideingabgsydhostihuliats
conprises additionally a reporter gene and wher ei n

Ergiéeeq%g‘gé%gwgtelg ] a']‘fﬂ"@§ﬁ§ ?fje &2)? C 6%1%?81)@958 Yfects of trace
GG didliettd ntddrilation oﬂhﬁedloﬁamlhe newmanemlsgen éBerrp M.D.

ShSET RS ARSI SRS R gy

orter gene | S

pheidodiy néumkedutators. Ir\Nen@ehm@rﬁ@eNSs D780 48 bepctano, R.
\Aﬁcﬂif'ltcf WEL ]:r’]ﬁsq:goﬁ Ofs D2 1d0. RRY MRRL:ON . BS [dliBRord ctfectdof trace amines on

S i g o onetop i UL Bl geiin.
tI‘@xA@lﬁﬁlaQBé‘en%uﬁJl & PBlodalized & brﬂlihefr@is ﬂwﬂhpronseh&dtdopmmmerglc and
gggto%rerg?cer?e%retsr’ax?sn‘ﬂ!ss ol}lt %E‘cl)\?skty, P aPF e amines: identification of a
family of mammalian G protein-coupled receptors. Proc. Natl. Acad. Sci. USA 98, 8966-
8971 (2001)). Amphetamines are known to act as indirect catecholamine agonists that
achieve their pharmacological effects by inducing the release of cytosolic dopamine and
norephinephrine (King, G.R. & Ellinwood, E.H. Amphetamines and other stimulants. In
Lowinson, J.H., Ruiz, P., Millman, R.B. & Langrod, ].G., editors. Substance abuse: a
comprehensive textbook, Williams & Wilkins., Baltimore, 1992). Increased extracellular
levels of these neurotransmitters, in turn, produce hyperlocomotor activity. The effect of
d-amphetamine (2.5 mg/kg i.p.) on locomotor function was therefore compared between
TAARIMZIZ 50 d TAART™ mice. Whereas the locomotor activity decreased in wild

. , LacZ/LacZ
type mice after d-amphetamine injection regarding total distance moved TAAR]
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7. The vector construct according to any one of clains
1 to 6, wherein said selection marker genes are a
neonyci n resi stance gene and a di phtheria toxin gene.
20 8. The vector construct acggrding to any one of
claims 1 to 7 wherein the honol ogous sequences

rﬁ%We%esﬁrs%okeeﬁﬁ%r%}&P@éﬂ nPlved B8 m-ﬂeﬁﬁg rﬁéﬂéﬂiﬁirﬁﬁﬂd tﬁue lifkermates

construct I.ncar por

(E@ng)T&mﬂamesuIPG@rR@bt é@@lﬂ%aﬁm@iﬂnﬁ% Ué{%g%%‘i%ﬁowm
n Sl ﬁﬁot@ﬁ%ﬁ? H4al 108 moforRtitiegh @brephgdtiniige application was

uman knock- ut ani se one or 25 both
______CQWP@F%%‘?W‘F%&F@ n‘zﬁlﬁui{ﬁ%sed and/ or truncated in

a way that |ess or no active TAARL protein is
exp V]H&S:%ﬁaﬁomni ilsinpes Wead fuirtiter odegtigatpdan weorodialysis studies. The

E%Qtsqﬁgf ﬁ(‘tc orn%l gk [g.?xtgiﬂx Lﬁ&ele&fls c@ﬂe 13mirRs $h the BrRtum

em ce nmeans ogous LacZ/LacZ

reeteds. h&ﬂd mreaé@le‘qé&ﬁldapamgle@nﬁéloé?w G508 HhaAOR!
J&%ﬁyﬁé@%%ﬂ&(gﬁg 511%{{13@3@32[@1(1 f3c9 Wolﬁ%ﬂiaﬁxt giffegences in basal levels

Crfdﬁphlgl&g@cﬂ;gﬁddko & g%‘?ﬂnﬁ%ﬁ +(5m(?1)o{3e}1 (N ﬁg %% lAéIRéLacz/Lacz

ﬁls;b%cm?él aaélﬁ%?éplﬂ@hemer((?smt ? Ez:lpmﬂaggsw/u ﬂd&m@ﬁ i BAARL""
hat;, or no . active [ OlzRkA ]
%gél'd Eﬁ% res?ﬁ%lvﬁ]E?W% Sg%]c glt 0 Cl allge (B)a.mlﬂe and
1ﬁhﬁ1ﬁﬁtﬂeﬁlﬁlhmmed bgtl & and ¢! foldf reapectigely. Whereesthd sigificant
Pgﬁilm ol%fﬁ %V ho I?Tértuﬁ g}% a%b?g r ?Oﬁﬂggﬁgﬁﬂ%%e of
TAARIE1H” nnceﬂbasamvemmdﬁ Mo, RABAK-IBtsks it sigpihcantly
JROSE LOSAT P Be BRI 89 nth aferl PARPheaSRE AliniuadbRdnd

unca way that, | ess. 9f.zn0 a

proved walémlseaé@eass mareton I B PR DR UG Tevel: 132
/N '4&?1'M}a‘391%'h§1hﬁ %VEI@ r&hah&l dfchehgddedfier ﬂm@;qﬂi’etarﬂnﬂt hpplication in

‘al l'el"es” of a TAA

o e RIS g SELECET D AR B0 i

NE Rig E{iﬁlc%ﬁt Mﬁﬁg@lvﬂaré feen inf lepds dfthe GEHE menadhotiesd- taaz n b@;h
The 'non-.hu n 0 GeqLdl O Y ne o
%PQﬁﬁ@SE?Sq@ﬂfg A 14 ;%%$g$n .% anﬁgéﬁgﬁé a p%ﬁgnt
TAARTHE M ON- human knock- out ani mal according to claim
16, wherein the rodent is a nouse. 18. The non- human
‘knock-out animal according to claim 17, wherein the
nouse is a co-isogenic C57BL/6 nouse. 20 19.

Descendant of the non-human knock-put ani.nal accordi .
to ahfiABA@ciyity decreases the spontaneousliirmg rate of ggpammergm h&fons in

the VTA

The spontaneous firing rate of dopaminergic neurons in the VTA was determined
under current clamp conditions. The mean spike frequency in TAARIY" (n=22) andin
TAARIMZ1Z (1) = 25) was 2.3 + 0.8 Hz and 17.2 + 1.2 Hz (p<0.0001, Fig. 14a),
respectively, thus revealing a significantly increased firing rate in TAARI®Z2 peurons.
The data suggest that in wild type mice TAAR is tonically activated by ambient
concentrations of an endogenous ligand. We further observed that the resting membrane
potential in the TAARIY 12 mice (-33.53 + 0.55 mV, n = 26) was depolarized
compared to wild-type mice (-47.82 + 0.66 mV, n = 22). The depolarized resting
membrane potential may to some extent underlie the increased firing rate but
alternatively could also be a consequence of the increased firing rate. We next tested
whether application of p-tyramine decreases the spontaneous firing rate of dopaminergic

neurons in the VTA of wild type mice. Bath application of p-tyramine (10 M) caused a



clainms 12 to 18, obtained by breeding with ani mal s of
the sane or another genotype. 20. A primary cel
culture or a secondary cell line derived froma

non- human knock-out animal oryjts descendants
according to any one of claims 12 to 25 19. 21. A

?1gn1ﬁ9ant% crgﬁr']gzﬁpth%ﬁg 1@ quénc‘ff% memg&ﬁﬁfl Fdenived Hz, p-

out anlnal dant s
grooindi hg 4@ €044 e 119_: 1% p16.0081) b uAﬂ@‘i @éﬁ%ﬁjgﬁgﬁl | mice
(%B&%Ptp ﬂ% weq 1f5 P Tpety ARRin BN 6 sMeck3 HE, reAil ipd>0al5; Fig. 14b).

_ﬁztblss A %‘é\%ﬁ%%hﬁ sandGeBuThe gionled s ArinE e,

ﬁ@drﬁﬁer &ﬁegrd;g L etewTAnary coll oul ture or Secondary

i ne according to claim20, or a tissue or organ
explant or culture thereof according to claim?21, or a
tissue or cell extract according claim?22 as a node
for identifying and testing the 5 therapeutic effect
of a compound in disorders conprising depression,
anxi ety disorders, bipolar disorder, attention deficit
hyperactivity disorder, stress-related disorders,
psychoti c disorders such as schi zophreni a,
“neurol ogi cal diseases such as Parkinson's D sease,
neur odegenerati ve disorders such as Al zheiner's
Di sease, epilepsy, mgraine, hypertension, 10
subst ance abuse and netabolic disorders such as eating
di sorders, diabetes, diabetic conplications, obesity,
dysli pidem a, disorders of energy consunption and
assim lation, disorders and mal function of body
tenperature honeostasis, disorders of sleep and
circadian rhythm and cardi ovascul ar di sorders. 15
24. Use of a non-human knock-out animal according to
claims 12 to 19, or a primary cell culture or

secondary cell line according to claim?20, or a tissue
or organ explant or culture thereof according to claim
21, or atissue or cell extract according claim?22 as

a tool for assessing TAARL function. 25. Use of a
non- human knock-out animal according to clains 12 to
19, or 20 primary cell culture or secondary cell |ine
according to claim 20, or a tissue or organ explant
or culture thereof according to claim?21l, or a tissue
or cell extract according claim22 as a tool for

i dentifying unknown |igands of TAARl and for the
characterization of ligands to TAARs ot her than
TAARL. 25 26. A nethod of testing TAARL i nhi bitor
conpounds for effects other than TAARl-specific
effects which nmethod conprises adm nistering a TAARL




agoni st, a TAARl partial agonist, a TAARL nodul ator or
a TAARL inhibitor conpound to a non-human knock- out
ani mal according to clains 12 to 19, or primary cel
culture or secondary cell linggaccording to 30 claim
20, or a tissue or organ explant or culture thereof
according to claim 21, or a giggye or cell extract
according claim?22, and determning the effect of the
conmpound by behavi or and physi ol ogi.cal studjes
2ddrlessi ndk veRtn FOIBHCEITP R SRBERP MG AU TGP glgBous O

functions u?&ré’ﬁ%{ In®@fovRhvshal-egbsaflankpartaeshge soding exon of the
conpar.ing ne
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I
hese to the effect(s) of the. s conpou S

on 35 W ITMW&H%%@]SI&%&? ‘%59“5-r&%‘3m@4?gu%%n 0 Ilea&q-nore
non- human skeeek-witkerapheml according to clains 12 to

19, or a primary cell culture or secondary cell I|ine

accay ding to gl al S OFORDvEXS @Rbtruct

or | tur é“{eﬁé’Fgé S%%E%C?éﬁcﬁngé{too&%ﬁall ﬁwﬁezrll, Qrva Lissue. .

or cell empests additionallyrayrepberngers and whergp thgggporter geneis

testing apf AGRRIHSE horBolhARRYT DARATAI#hg REEMcEE., a
TAARL ITDdllj C@%%gﬂbeor a TAA?RlOi nhi bi t or corrpogun s for

effects other than TAARL-specific effects.. 28. Use of
B b hunde RARUORCRBE G T ACE G A G R PR TRRORS BB

19, or a cpéddepryczcell culture or secondary cell |ine
according to claim 20, or a tissue or organ explant

or .culture. thereof accqrding.t ' . [

or b | 1 GEEERrREEd i igirial FRPYE Staith 2% Sk he
det er m ni mepdrtee gapde ppérably Jinkéd tocodNbDenqeendget i ng on
TAARL. 29. Use of a non-human knock-out ani nal

accog di ng 140 €18l st actla@eahingdb afly oRE btdidhs q@b ki, wherein the
culture or secondary cell liné according to claim 20,

or a tissgeectipn mprganzeas p WW%@F‘?@F% #REr eof
according to claim21, or a tissue or cell 15 extract
accog di Ng Thleatfh P r@uctSicbdingohhg ohabf daimis|lub &y wherein the
trafficking of TAARs or .ofd.oh@er. gel.l uénaer conmponent s

| i nked t o SPAGIRE maser 906 155 “PHE'HB A AR knock- out
animal, according to any one of the clainms 14 to 19 |
for et er Miheivagot tensiEAdREcexegssnpanppofldims 1 tg 6, wherein said

test syst es‘%%%rf &%&}E@gﬁe{ ﬁé\%eag%h%ﬁsm%@&e PR 4 ihtheria

agoni st s, \ I've and‘negative nodul ators
or TAARL itefinigem®r conpounds for effects other than
TAARL- specific effects conprising non-human knock- out

ani ngl  acegdbfgr ths&ht A¥Borlfigttd ahP onObf daipisilraywicetih the |
culture or secondary cell line accordi ng %tgl ?@?ﬂ %‘%moter
or a tissuETHNOGHNY SHIUERES SATPESC atg?ﬂsﬁabpaé Phef P '

according to claim?21, or a tissue or cell extract
accog.di ng R&ecedrabmtAZ TARR-KOnmaamnpofaded ineheplasmidpSKDT-Tarl-

et TR0 b TN R LBl RN B AT

10. A method of producing a non-human knock-out animal, whose one or
both alleles of TAARI gene are mutated and/or truncated in a way that less
or no active TAAR1 protein is expressed comprising
(a) introducing a vector construct according to any one of claims 1 to 9
into an embryonic stem cell by means of homologous recombination,

(b) generating a heterozygous and/or homozygous knock-out animal from
the said embryonic stem cell, and thereby
{c) producing a non-human knock-out animal, whose one or both alleles



I nhi bi tor conmpounds exhibit effects other than
TAARL-specific effects. 32. The vector constructs,
nmet hods, knock-out aninals, test systens and uses
substantially as described hergin before especially
gEEBEKEEe[ence to the 30 foregoi ng exanples. s~~

S < > f - che
21905 AN TROEH ST it e AP Rrub B PRI A Thatfess o no
<170> Pat enfitalAdREpitei igexpeessed> 1 <211> 546 15
<212> DNA <213> Mus nuscul us <400> 1 gagggaaagc

ccaggct gt gHeGhABbd £lbrdifE ROIAAL W, Gdbeld thgembaggtd stmaell of a) is

10

15

20

25

60....20 aaacattt :
Caagot t ol et URHEBARS oo S GUIICTe at aatcctog
ccactctggt tggcaactta atagtaataa tttccatatc 180 25

ccat 11 caagcaachtifah&nodcontamimal mbdget bytthe mathodaacqding to any
ccattgtcga 240 ctttct g ggctgtctga taatgccctg

cagcat ggt §"4¢§ Q'W@iﬁggggtgctgttg 300 gtattttggg

gaaat cctct gt aaagttca caccagcacc gat atcatgc._t ctcc
360 180 ctirat-humendactk-ageanimelwhase oaaer @ta@ﬁag%%{a AR

tgtgetat gigeﬂé GRGeEL LR 2A3Rr 1IRGRERGAPRFEEERGAIr G active TAART

atatctccac tattcttgtg atgatcctcg ttagttggag 480 35

cct t cct getPrgiett AEHEEECEt gggat gat cttcct ggaa ctgaacttaa
aaggagt gga 540 agagct 546 40 <210> 2 <211> 742 <212>

DNA £213> TMesomtiaatintiBnockbort400iral Acadiag td tlaim 13 wherein one or

50" aaagaCeRl g IBadr Bedee Sgaba sac R agr T ¢

gaccagggct taagtcttta 120 :
15. The non-human knock-out animal according to claim 14, wherein the

reporter gene encodes LacZ.

16. The non-human knock-out animal according to any one of claims 12 to 15,

wherein the animal is a rodent.

17. The non-human knock-out animal according to claim 16, wherein the

rodent is a mouse.

18. The non-human knock-out animal according to claim 17, wherein the

mouse is a co-isogenic C57BL/6 mouse.

19. Descendant of the non-human knock-out animal according to any one of
claims 12 to 18, obtained by breeding with animals of the same or another
genotype.

20. A primary cell culture or a secondary cell line derived from a non-human

" knock-out animal or its descendants according to any one of claims 12 to
19.

21. A tissue or organ explant or culture thereof, derived from a non-human

knock-out animal or its descendants according to claims 12 to 19.

22. A tissue or cell extract derived from a non-human knock-out animal or its

descendants according to claims 12 to 19.
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50 ttagcaggtc ggtgtctaca ctgggtgttt gggatcccag
tgtagtcccg agcctttctt 180 tgagccttta agcacaaaaa
aaaaccaaaa aactagtttc agggttgaca tacttcagtt 240
accaagaaca gttagccaga agtggaacfsa taaaagccaa atagtaaggt
taatacattt 300 55 ggaaactttc ccaggccttt gatggattag

gtetgl gttt %95Bgﬁgﬁﬁlaﬂ%%@ﬁ—%ggﬁmf%@pacc@&ﬂﬁ t@aghs 12 to 19, or

tttggcagcec tgagt t gtctatcatg gtccat
420 60 t Qaget éﬁ#l&*ﬁlﬁ%@@&eé@r@aﬂg 3@@ geor Bgégéé ?@ ‘o a tissue
attcat gt ag,3as ﬁtﬁgﬁﬁ%xﬁ&ﬁu?@&@iegﬁmbrdﬁg @tdamal], or a tissue or cell

Gt Ot agat axErggrarLHg FERCERt bR LLL LA POy E g

aaaagt at a&h utﬁ&ffe@toaaaagpama:hmt digtrdgy conptisiag gcpxessmn,
caggettg a %ygcﬁg)gg alg 1g(t)ra?r, ?t?g t10%t<ﬂs'ﬁ&? act1v1tg disorder,

gt at gct aa gaca ccaccc a
720 70 t gggsstrelaaagi chagdgt,tmthtlt dipapderssuck 2&@12919@28131&:’

873 5 <2gn%%1 %ag gilsgfseMﬁ%h QUBLUIS’'s DARRR, Beurodegenerative

tgttcttct t cact cacc cat ca accttcatc

ttgttggttt lmderwlcgtaaéé?élﬁ%qr Sé?lg?g*lgf’gSP %% UL AYP erte sion,

; Egg: ; giasut@sttiﬁt?étégb%ﬁe%nﬁﬁﬁfﬁl%dlﬁ%oi&% sucBtas eatrgalisorders, diabetes,
atttagtca cgatttcatt attcqgcttit gtactttcct

180 15 gdPeHareBPhciient @%&%Wt ‘iﬂ’ég P dp 5(:?5%1?

Ca? ta: tt a: ;‘cofﬁtﬁﬁ b dral Rdhilgtigh glisoras tred glatfanttipn of body

gctttaga tcafttetc tgtct cac

at t t gact t JGREP 5‘8?‘68%?5@% RP¥ Ersgjafg’%%é ‘f%”%@%&f& 7o, and

aatgtttct tcaﬁﬁ@vasaﬂaréﬂz@)rggsaacacat ct caggagca
cgggatttgg agcatctcta agattctgct atcggggtct cttcagtaga

t4t88t %{St tc s%tog 3¢2aa8mdd BRIl @ InihOf hBANAY 1S HERG1106809, or a

ggtt gt tacacat gca ccecgt a
gtatttt aagarg@%rg&dbﬂt E}HS%SECW%%@&SJ( Htegafi%g%ge gf&lm 20, or a tissue
ttctettt g%rtotrézglc&bﬁﬁaoﬁ&ﬂ@@é thatdof h@:@t‘dlhg g ¢laigOP1, or a tissue or cell
tagaacccag 11 ¢t caag ttagttttc ctgtcttct gcaataa
aggacacat &*B6¢ ac4y @@tcgat‘ at aé‘i’qlg‘? fef%n%i‘fxé‘g{i‘ ety

agagacatct ttcacactta cacaaagaca 720 tttctttgtt
ctttgg.t aaajdeaifh elbhaammﬂ keak atutt aninedl agmdmgtcadmasgltztte d9, or

780 35 tt
X g?‘é fuClE gbg%é{lﬁla&f Ec{lﬂﬂeaa@@or @QE&BCZO or a tissue

agcat tcct ga ctctg
acacat t aatortoa@n&?cglant or culture thereof according to ¢ a1m 21 or a tissue or cell

extract according claim 22 as a tool for identifying unknown ligands of
TAAR1 and for the characterization of ligands to TAARs other than

TAARIL.

26. A method of testing TAAR1 inhibitor compounds for effects other than

TAARI-specific effects which method comprises administering a TAARI

" agonist, a TAAR1 partial agonist, a TAART modulator or a TAARL
inhibitor compound to a non-human knock-out animal according to
claims 12 to 19, or primary cell culture or secondary cell line according to
claim 20, or a tissue or organ explant or culture thereof according to claim
21, or a tissue or cell extract according claim 22, and determining the effect
of the compound by behavior and physiological studies addressing

" neurological, sensory, and cognitive functions as well as physiological
parameters and comparing these to the effect(s) of the same compound on

wild type control animals.
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40 <210> 4 <211> 547 <212> DNA <213> Artificial 45
<220> <223> Description of Artificial sequence:
sequence conprises nurine sequence and NLS and part
of DNA encodi ng Lacz (E. col |) 6 .<400> 4 50 gggaaagccc
agcct gtgtc tagttctctg cagtgatgca t ccaaagaag aagagaaagg

t Cccigitf E:ngfa?gga gglg%a thg(gmal ?%&H&E&c’e‘&"aﬁ le?ms 12to 19, 0ra

gttt Pataac gt act ggga aaa
gt t acccaaritaaptaigmittire @}tﬁagm&l@m Ce& g@@ @%@f@}gg 1(8‘831115@ or a tissue

ccaget ggc%r % Ig%r%ﬁg&%ﬁ&%éf&Q&%@%%lﬁtﬁc@m@e or cell

ttgcgcagcec aat ggcga at g tt gcc ttc
) _cggcaccaggxta@cég@:{og@gag]@gg &g at zgg)@?%)@@esu%@a&g%%taéeﬁlgt a TAAR]

t ct t cCt gag, Ml Gatnde! AT A SRt @HERCoG: adzaR gahidgatgopcgds for

360
tacgot 2c) t%@e%a 2 T R . et cooacg

ggttgttact cgctcacatt taatgttgat gaaagctggc 480 65
t ac agfyaagdse ohgacgdymantknatk-out gpimbkpycordizgtocladggdgia 19 ora

ggagigt[)ﬂ.%tr’f%ﬁ%% %r%?t%?@oés%?orgZ%ZCfg 1in& c?féc%?dnr'l tRdidit 20, 9r a tissue

Bescri pti on
of Artifi oratgaseyplente: culerpidasel %Wiﬁfﬂ%@s‘: il n%" a tissuie or cell

sequence @g&i%d}llaéogg}lﬂ% PRI 20hs PN R GeebMthih@ e specificity of

(E.coli). aaagc ccagcctgtg tctagttctc
tgcagtgatgo@@?%%ﬁagﬁﬁ aaa 60 ggtttcggag
ggggggagct tgatgatctg tgacatggcg gatcccgtcg ttttacaacg
120 2415 t @t 608 hog-hgaradeock-gugadinhbacealimgtot dets ¢é to 19, ora

tt . .
gaggggggié @%agg géf%gilr%(%? ﬁeg g Ar c&ialglgf %9&0§$hggﬁ%a1m 20, or a tissue

cct gaat ggor gaanhgyplgat ort dudfuct thgtepf Qcchgigx@@(p g1, or a tissue or cell

extract according claim 22 for studying the intracellular trafficking of

TAARSs or of other cellular components linked to TAARs.

30. Use of the non-human knock-out animal, according to any one of the

claims 14 to 19 for determining the TAARI expression profile.

31. A test system for testing TAARI agonists, TAAR1 partial agonists, TAARI1

positive and negative modulators or TAAR1 inhibitor compounds for
' effects other than TAARI-specific effects comprising non-human knock-

out animal according to claims 12 to 19, or a primary cell culture or
secondary cell line according to claim 20, or a tissue or organ explant or
culture thereof according to claim 21, or a tissue or cell extract according
claim 22, and a means for determining whether TAART agonists, TAARI
partial agonists, TAAR! positive and negative modulators or TAARL
inhibitor compounds exhibit effects other than TAARI-specific effects.

32. The vector constructs, methods, knock-out animals, test systems and uses
substantially as described herein before especially with reference to the

foregoing examples.

k%
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20 <210> 6 <211> 1243 <212> DNA 25 <213> Artifici-al
<220> <223> Description of Artificial Sequence:
sequence contains nmurine sequence and part of

PGK- NEO- Resi st ance cassette. 30 <400> 6 tcatctccgg
gcctttcgac ctgcagccaa tatgggatcg gccattgaac aagatggatt
60 gcacgcaggt tctccgg%ggﬂgt[ﬂqugga gaggctattc
ggct at gact gggcacaaca O 35 gacaatcggc tgctctgatg
£€100s c ot ghd FfmaggratagReehegégcagggge geccecggttct 180

ttttgtcaag accgacctgt. ccggtgccct gaat gaactg caggacgagg
2GegcggRt PR~ UG g?@@?ggctg gccacgacgg gcgttccttg

.. LB39agclgeg ctcgacgttg tcactgaagce. 300 .gggaagggac . . . . ..
tggctgctat tgggcgaagt gccggggcag gatctcctgt catctcacct

880> t4fct cct gcc gagaaagtat ccatcatggc tgatgcaatg
gﬂ@&gqﬁ&gﬁtﬁ;qgg§&%ggﬁﬁ20 45 tccggctacc tgcccattcg
accaccaagc gaaacatcgc atcgagcgag cacgtactcg 480
gHltdggalagecc ggtcttgtcg at caggatga tctggacgaa gagcat cagg

cc 540 50 agccgaactg ttcgccaggc tcaaggcgcg

ey

ag,g9§gat gatc tcgtcgtgac 600 ccat ggcgat

gcctgcttgc cgaat at cat ggt ggaaaat ggccgctttt ctggattcat

680> chactgtggc cg
RUIGRPACYHINCAELEY

e R

96932 099 dRAGLEL 4k GaGly6 B¢ B8hEdaa9e8 AaAbEBcéBtacagett

cgctcccgat tcgcagcgca tcgeccttcta tcgecttcett aQ%%gttct
%ﬁﬁ?ga

tatgyaggygatS8AQCct @D CrasEtogt FuIeRpEGER Geet

s

t tct t
Botaacieats

Qe aQpapt

gac cctgga

etatc

éiggétéggg dQeELBGHCECattgtcga
agoyt

gccactccca ctgtcctttc

96 ctg¢RALGARAL L GRGEARAICLY) CAYCYTHH RIS T BHFOagRrICctotty

tgtcattcta ttct

HERfGGHU0 871166

BRAE

1020

550 B RO

“afat 6y cagh

FEG99t 899 Eaétcttagkgg Glcht €lceag aggeeyrag aagagedrggygetcyad

tcctctagag 114

ttatt
agagct

<210> 2

<211> 742
<212> DNA
<213> Mus

<400> 2
gacattttat

aaagaccgtg
ttagcaggtc
tgagccttta
accaagaaca
ggaaactttc
atgtgctgag
tcagggtcta
aacgtgccat
ctctagatat
cgtaaaagca
atgctccaag

tgggttcaag

musculus

ttacaggcac
tgaggggtat
ggtgtctaca
agcacaaaaa
gttagccaga
ccaggcecttt
tttggcagec
ctaaagtctg
tctataaaag
ctggtgtcag
aaatrtctagg
gtatgctaat

gagtgttcat

agagtctcct
ccaccagaga
ctgggtgttt
aaaaccaaaa
agtggaacta
gatggattag
tgagtgatgt
tggggctgtt
acggttacat
tcattttgtyg
cctttaggcec
cataaaacag

tt

ggacaggctg
agaccgctgg
gggatcccag
aactagtttc
taaaagccaa
gtctgtgttt
gtctatcatg
acaaggccat
aacaggtata
ctgactcatg
caggcttgag

atagcgacat

70 tcgatcgacc tcgacccccc ctat
vigpgagamt oceagRitAGatEacagtIGAGEt B (R LIArCT ]Gt

ccttece gcttt tg

gtgaaggtga
gaccagggct
tgtagtcecg
agggttgaca
atagtaaggt
tagttttgge
gagtccatca
attcatgtaa
tcatgattta
gtggtcctga
aatgtgécct

tectecacce

cattt
BtapsEe9a0

tE§E¥%QE§t€£SQ§§€§§9EE%%EEtd%%E é¥5§acttaa aaggagtgga

actctgattc
taagtcttta
agcctttett

tacttcagtt

taatacattt:

agccagtgcet
tgctaaggtyg
aacctacaca

ctttcgggtt

aaaagtataa.

ctgtgactca

accctcttcec

60
120
180
240
300
360
420
480
540
546

60
120

180 -

240

" 300

360
420
480
540
600
660
720
742
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5 <210> 7 <211> 738
<220> <223> Description of Artificial
sequence contains murine
PGK- NEO Resi st ance cassette.
cgaccccccc tatgcatttt tggagaat

60

tttccagatg ttgtataaat 120

gapkcarat g agaaaaaagg ctctagaaat gaagagccca 180 20
tcoHgaa ataactgtct gggtttatga gcagttgtgt agctgtgtga
e

. aaaggaa aaaggctagt ttttaatgta 300. 25 accattattg .. .. .
eﬂmstaitat atatgttata taaacaaggt tatgtataaa caal ai
B0 CLBItat LARGRICEEY EaeFEGECT tAgtte

o i

aLateg
aa

<212> DNA <213> Artificial

10

sequence:

sequence and part of

<400> 7 15 cgat cgacct

a tctatacttt acagtgagtt
tctgtggett tatttatttc aagatcttcc ttacagatta :

cttttaaaaa ctgtggtact

att at gt aca gtctaagggg agtagct gag

Ptg@§

ttet t

QfE L tHRat 9

EEEtfg%QatE?%@EE&H%EQtaﬁﬁaﬁﬁiﬂﬂatQtacgttcac
gagacagg gtcttagtat 480 30

%%%tt

fgﬁtgatdayaattag;acgwagaat@pg¢t@tqgagtﬁQﬂyacatﬂgg@ﬁt§§gEEﬁQE55%&F

staRaGE
%*

at 540
fARAGEaGT (85°
ecald gceaatttd tgattﬁgtaeaq&aaatttcc:camucgttacaaggmcttttc@@
gcacacatc catttcttac tctatta tC a

tt

LAECTIEEE Grapacans “aa"

gﬁé@&ﬁtfazcﬂc‘gﬁ%talt%%@g?@@tc fPGHRYE"

%ﬁ%%ﬁagﬂb§?é%f éggcggctct g?? tttcccttta actccacaga
taaglgegH ataguirecd tcttaawagéottaa‘a@&qaﬂcwtéa@%& fregetecac

£G4k FastPYcagaactty

ttCC& aat c tt t aaat
AR et st

9cl9a9fcttagtta
facattat gt

Clbtiigetrgrteay

cﬂ%cf@%&3&ngH§tgﬂtSﬁt&gg@gtct

9: &2 %%&Q&g-égﬁ

caaag

gagtt ccagt

tgca

€§HM39€4ﬁi%giéﬁlac@gtﬂtatcmﬁrgaa@pigagmagacatnaataagp cgyttitgtt

atttccaatg

Q@ata@éé%}hétéﬁ@@ﬁﬁ%

tgagttac

a aacttcttac 240 55 ca

&

AR g FHEAEE

B8 b6

é%cata

aaaag

t aasagt tt@caacanca
BT T L L gans apsaase tavssomaticasnc

tttctttgtt ctttgttaaa tattcttaca

ttgtagctct ctatgttgtt tcttattaaa

ggctatgtga ctctgggaaa acacattaat

<210>
<211>
<Z212>
<213>

<220>
<223>

4
547
DNA

artificial

pDescription of Artificial

sequence and NLS and part

<400> 4
gggaaagccc

tttcggagyg
gtgactggga
ccagctggeg
tgaatggcga

. tggagtgcga

grtacgatgc
ttcccacgga

tacaggaagyg

-gcaacgyg

agcctgtgtc
ggggagcttg
aaaccctygge
taatagcgaa
atggcgettt
tcttectgag
gcecatctac
gaatccgacy

ccagacgcga

tagttctctg
atgatctgtg
gttacccaac
gaggcccgca
gcctggtttc
gccgatactg
accaacgtga
ggttgttact
attatttttg

tttaacattc tctigtttta aacaagttcc

tgaaaggctc agcattcctyg agacatttaa

taa

60

120
180
240
300
360
420
480
540
600
660
720
780
840
873

Sequence: Sequence comprises murine
of DNA encoding tacz (E.coli).

cagtgatgca
acatggcgga
ttaatcgcct
ccgatcgcece
cggcaccaga
tecgtegtece
cctatcccat
cgctcacatt

atggcgttaa

tccaaagaag
tcccgtegtt
tgcagcacat
ttcccaacag
agcggtgecg
ctcaaactgg
tacggtcaat
taatgttgat

ctcggegttt

aagagaaagy
ttacaacgtc
cccecetttey
ttgcgcagec
gaaagctgge
cagatgcacg
ccgcegtttg
gaadgctggc
catctgtggt

60
120
180
240
300
360
420
480
540
547



60 aatttgtggc aaaaataatt tcatttcgca ggttctactg
aaaatattca tataaatgtt 420 catttcatat caagtagtaa
tgtgttggtc aggacttttt tgtggaaatg gattattaac 480
aacggtgctt tcttaagagg ttagtgagct aggaggttcc atcatgattt
tagactatat 540 65 ctggaagtca acaatccagt cttggcaaac
L¢gcagat at ttgtcagaaa gtaggacaaa 600 gtgggtaatc
j@ggaa@egac tgagaatttt ggtaagtcac agtttctgct tagctgaacc
460> DRAagagtcaaga agagcttgaa tattaagggt agaaagatgc
RflFaadabiggifgatttgg 720 5- tttttctaaa acagtttgct

10
15
20
25
30
35
. .40
45
30
55

60

65

70

8l t tRgEki draem@lf 496 £15i ‘
10 <2153qu¢31§ anrs U Ld pAIG0sT PNGgenaodEes

ﬂ? gaatattt attttagtta ttttttgggg ggaggaaagt 780 )
23 a3288pclice <BRduercpocompr] ges MNAINe
dacht G thhyg -

cat at aaagt ttgcaatacc aaaggtcctc tcctcccagt 60 15

Fhfngsnicd

aaaat caaga

SIS

ey

A006GAE Eta gk fLUC L §eRf g2 P caBed-aggagabasgaag
20 " tgcactcact gataagtgga tattagccc

oA 8 ACHiRg 0G0 S0 8BITa BeRt YR BeWa t 93 G 998D 92 hEHELae d
At 99aLg+g4¢ %‘EE%&%‘GE calceetdrag

accca t gaaaggag

a
tacaacg

tacagagaca

arahidggagyhaagacaamy3otcy aguaiRggac ccateEagaguitacgcad

tagccctccc agggat ccat cccat aat

ca

ccaccaaac 360 25

T ABEHE aaatt@g{é%&taf‘@%%a%%\taaﬁ%ﬁ%cagf gct gaagg gaccctgtta
tagctgtctc 420 gtat gaggct atgccagtgc ctggcaaaca

Fyl0
=y

Q

<AGaagregegi
acaggg¥gHeEn

ctcatatctc 600
itomaagttg tgtgtgcatg cat

- ©agaagd gga tgctcacagt catctataag 480
Bcggﬁéa t ggaggagca agagaaagca cccaagaaga tgaaggggtc

3> tgcaacccta taggt ggaac aacaat atga act aaccagt
X e f A

at ggaact ca

tagctgcata tattagttat

ggﬁﬁtgggtc ct cagtaaga gctgcattt 779 40 <210>
tcRdgd> gElNA tcgd] Brgdugidd craygupBceaErgsttgaac

gcacgcaggt
gacaatcggc
ttttgtcaag
atcgtggetg
gggaagggac
tgctectgec
tccggctacc
gatggaagcc
agccgaactg
ccatggegat
cgactgtgge
tattgctgaa
CgCtCCCgat
tcaattetet
tgtttgcece

ctaataaaat

- tggggtggag

tgcggtgggce

tcgatcgacc

tctecggeeg
tgctctgatg
aécgacctgt
gccacgacgg
tggctgetat
gagaaagtat
tgcecatteg
ggtcttgtcg
ttcgecaggce
gcctgctigc
cggctgggtyg
gagcttggcy
tcgcagegea
agagctcget
tcceecegtge
gaggaaattg
taggacagca
tctatggcett

tcgacccecc

cttgggtgga
ccgecegtgtt
ccggtgecct
gcgttectty
tgggcgaagt
ccatcatggc
daccaccaagc
atcaggatga
tcaaggcgeg
cgaatatcat
tggcggaccy
gcgaatgggc
tcgcettcta
gatcagcctc
ctteccttgac
catcgcattg
agggggagga
ctgaggcgga
ctatgcattt

gaggctattc
ccggctgtca
gaatgaactg
cgcagctgtg
gccggageag
tgatgcaatg
gaaacatcgce
tctggacgaa
catgcccgac
ggtggaaaat
ctatcaggac
tgaccgcttc
tcgecttett
gactgtgect
cctggaaggt
tctgagtagy
ttgggaagac
éagéaccagc

ttggagaatc

ggctatgact
gcgcagggagce
caggacgagd
ctcgacgtty
gatctcctgt
cggeggetge
atcgagcgag
gagcatcagg
ggcgatgatc
ggccgectttt
atagcgttag
ctcgtgettt
gacgagttct
tctagttgec
gccactecca
tgtcattcta
aatagcaggc
tggggctcga
atctatactt

10 <211>
aagatggatt

gggcacaaca
gccecggttct
cagcgegget
tcactgaagc
catctcacct
atacgcttga
cacgtactcg
ggctcgegec
tegtegtgac
ctggattcat
ctacccgtga
acggtatcgce
tctgagggga
agccatctgt

ctgtcetttc

ttctgggygg
atgctgggga
tcctetagag

tacagtgagt

) . cal t tgtgccgc t aac6601 35 urine
i TR T e

60
120
180
240
279

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

1020
1080
1140
1200




<223> Description of Artificial

sequence:

ol i gonucl eotide derived from TAARL (rmus muscul us)
genom c - sequence,

( addi ti onal
i nserted. 50 <400> 10 28
gcattcgg <210> 11 55 <211> 22

restriction
cgggagcctg t cact caccg
<212> DNA <213> Mus

site

muscul us <400> 11 22 60 ccttgcttgt cctttagcta tg
ﬁ%%gfgg]c% Ak Exr A3 cabfre2d@ 2z cBitagaRd 3etMus muscul us

<400>"12
<211> 35

23

cccatgtgac caatttgttc acc 70 -6-
<212> DNA 5 <213> Artificial

<220>

<210> 13
<223>

%Qr igr%tgi on of Artificial sequence: derived from TAARL

10

15

20

25

30

35

40

45

50

35

60

65

70

£48kr i ot dicisilt e | nsert ed.
ttcaagc tcttcttgac tctgg 35 15 <210> 14 <211> 37

a

>
?)Zg%rtg
st rlict

cgatcgacct
tctgtggctt
cttttaaaaa
agatccagaa
attatgtaca
accattattg
tataftatat
acattgtttt
atagcttgac
ttgcctgeec
tacattatgt
ggcacacatc
atggatctta
<210> 8

<211> 796
<212> DNA
<213> Mus

<400> 8
cctacctctg

_aaaatttcag

acattatcat
ggtcatggtc
caagttcatg
atagaatctg
aatttgtggc
catttcatat
aacggtgctt

ctggaagtca

- gtgggtaatc

agagtcaaga

cripta
cfu@h;j2I

cgacceeecce
tatttatttc
ctgtggtact
ataactgtct
gtctaagggg
ccactattat
tttcacttgt
aacttttttt
tagcccagaa
ctgctgecca
ctagccattg
catttcttac

ttacttagg

musculus

gcetetggec
aagattritt
taggagggac
agacagctcc
agttccagac
gttgttgcaa
aaaaataatt
caagtagtaa
tcttaagagy
acaatccagt
tccaatccac

agagcttgaa

tatgeatttt
aagatcttcc
gattcacatg
gggtttatga
agtagctgag
atatgttata
tttgtrtctt
aaataattgc
gtctctgtga
agtgctgaga
aggtttttat

tctattagtc

tttcccttta
ttccagaatc
tagccaaagyg
ctctatgtec
agccttccaa
gaaaaacagt
tcatttcgea
tgtgttggte
ttagtgaget
cttggcaaac
tgagaatttt

tattaagggt

gAnonigha sequence (mus nuscul us), .additional.

10 <400> 13 ctgct gcecg

tggagaatca
ttacagatta
agaaaaaagg
gcagttgtat
tgaaaaggaa
taaacaaggt
gttttataat
tattattttt
agactaggat
tttaagtatt
attcaccaca

agaatttcta

actccacaga
tttataaatg
gtgtagagtt
atttccaatg
gaaaagtttt
tacaacaaca
ggttctactg
aggacttttt
aggaggttcc
tcacacatat
ggtaagtcac

agaaagatgc

tctatacttt
tttccagatg
ctctagaaat
agctgtgtga
aaagactagt
tatgtataaa
atataggcat
ttgagacagg
ggtctcagac
tagtcattaa
tccagatgtt

gaacaatact

taagtgcata
taagcaggca
ccagtttgea
tgagttacga
tagttacatc
tcaatactta

aaaatattca

tgtggaaatyg

atcatgattt
ttgtcagaaa

agtttctgct

atgaagaatg

LRZo At #ieh ] s@Quéerdl>seqddnee Resetinptmorine
afepieticef pakiNFOARed isatncie chggette.

i ntroducing NLS and cloning site stuff in vector

acagtgagtt
ttgtataaat
gaagagccca
tcagaggttg
ttttaatgta
caataaagtt
attaaacttt
gtcttagtat
tcagagagat
ggtttgtata
aaggtttcta

gatattaagg

agctccttta
gtgatcctte
caagggctaa
aacttcttac
aatggaaaag
tttctaagtc
tataaatgtt

gattattaac

tagactatat

gtaggacaaa
tagctgaacc

gtggatttgg

243

60
120
180
240
300
360
420
480
540
600
660
720
738

60
120
180
240
300
360
420
480
540
600
660
720
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<400>

<213>

<400> 14 25 tccaaagaag aagagaaagg tttcggaggc ctatgca

37
<220>

construct.

aaacctttct cttcttcttt ggatgca 37 40 <210> 16
2AQ b A c@d3 e fnaherd abtecapetd tt45rtpdQ>0dbegaaagt

gcgcatcgec ttctatcgec 20 50 <210> 17 <211> 22

<210> 15 <211> 37 30 <212> DNA <213> Artificial
<223> Description of Artificial
ol i gonucl eoti de for
site stus in vector

_ sequence:
35 introddcing NLS and cl oning
<400> 15 ttggcctccg

<211>

<212>

DAL >tME T nuscul us 55 <400> 17 22 gagcttcaca
cat gaacaca cc <210> 18 60 <211> 21

_Miag.muscul us
LA1O> 79 <211> 20 70 <212>

<d2> DNA
<213> Mus

<400> 9
ggcattcccce

. gatggccgat

tgcactcact

ddaaacacaag

‘aatagggaac

aggatggact
ctagacacta
gtatgaggct
atggaactca
tgcaacccta
tagctgcata
cagaagtgtg
ttgaattgcc
<210>
<211>
<212>
<213>

<220>
<223>

10
28
DNA

musculus

tgtactgggg
taggccatct

gataagtgga
aaaatcaaga
aaaataccca
atccagagac
ttgcatatgce
atgccagtgc
gggececccaa
taggtggaac
tattagttat
ggtgccagta

cacaagattg

artificial

site inserted.

<400> 10

catataaagt
tctgctacat
tattagccca
agaaggaaga
tgaaaggagt
tagccetcec
cagaaagatt
ctggcaaaca
tggaggagca
aacaatatga
tttaaagttg
gaggaatttc

ctgggaactg

cgggtacctg tcactcaccg gcattegg

11
22
DNA
Mus

11
ccttgettgt

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

12
23
DNA
Mus

<400> 12
cccatgtgac

<210>
<211>
<212>

musculus

cctttagcta tg

musculus

caatttgttc acc

DNA - 7-

ttgcaatacc
atgcagctag
gaaacataga
ccaatggatg
tacagagaca
agggatccat
ttgctgaagg
cagaagtgga
agagaaagca
actaaccagt
tgtgtgcatg
aatcccttgc

actctgggtc

Description of Artificial Sequence: O1i
TAARL (mus musculus) genomic sequence,

<212> DNA <213>

<400> 18 65 gtgggctaag atctaggaac g 21

<213> Escheri chi a

aaaggtcctc
agatatgaag
acacccaaga
gatacttcat
aagtttggag
cccataatca
gaccctgita
tgctcacagt
cccaagaaga
acccccagag
catgtgtgty
agctagaatt

ctcagtaaga

tccteccagt
tcattagata
tacaatitgc
tcctccttag
ctaagacaaa
gcecaccaaac
tagctgtctc
catctataag
tgaaggggtc
ctcatatctc
cacgtgggaa
acagggagac

gctgeattt

780
796

60

120
180
240
300
360
420
480
540
600
660
720
779

gonucleotide derived from
additional restriction

28

22

23
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~<400> 16

<400> 19 ggcgat agaa ggcgatgcgc 20 5 <210> 20 <211>
22 <212> DNA 10 <213> Mus nuscul us <400> 20
gaaggtggaa ttctaacctg ac 22 15 <210> 21 <211> 22
<212> DNA <213> Mus musculus _20 <400> ' 21 ccttgcttgt
cctttagcta tg 22 25 <210> 22 <211> 20 <212> DNA
<213> Escherichia coli 30 <400> 22 20 cttgggtgga
gaggctattc <210> 23 35 <211> 20 <212> DNA <213>
Exldkerichia coli  <400> 23 40 aggt gagatg acaggagatc 20
< B>‘%%.§2113 20 45 <212> DNA <213> Mus nuscul us

0> YA14t ' agt cc at gccatcac 20 50

2 20>

<2235 Dpescription of Artificial sequence: derived from TAARL geromic
sequence (mus musculus), additional restriction site inserted.

<400> 13
ctgctgcccg ggattcaage tcttcttgac tctgg 35

<210> 14

<211> 37

<212> DNA

<213> Artificial

<220> .
<223> Description of Artificial Sequence: oligonucleotide for
introducing NLS and cloning site StuI in vector construct

<400> 14
tccaaagaag aagagaaagg tttcggaggc ctatgca 37

<210> 15

<211> 37

<212> DNA
<213> - Artificial

<220> .
<223> Description of Artificial Sequence: oligonucleotide for
introducing NLS and cloning site Stul in vector construct.

<400> 15
ttggcctceg aaaccttict cttcttcttt ggatgca 37

<210> 16

<211> 20

<212> DNA

<213> Escherichia cold

gcgcecatcgee ttctatcgec 20

<210> 17

<211> 22

<212> DNA

<213> Mus muscuius

<400> 17

gagcttcaca catgaacaca cc 22

<210> 18
<211> 21

: <212> DNA

<213> Mus musculus

<400> 18

gtgggctaag atctaggaac g 21

<210> 19
<211> 20
<212> DNA



10

15

20

25

30

35

40

- 45

50

35

60

G5

70

<210> 25 <211> 20 <212> DNA 55 <213> Mus nuscul us
<400> 25 tccaccaccc tgttgctgta 20 60 <210> 26 <211>
21 <212> DNA <213> Mus nusculus 65 <400> 26
atgcatcttt gccacgctat ¢ 21 70,<210> 27 -8- <211> 20
<212> DNA <213> Mus nuscul us ZS <400> 27 caaggctctt
%ﬁgaa%éﬁgr%ﬂﬁ <210> 28 10 <211> 18 <212> DNA <213>
scherichia coli <400> 28 15 ggtggcgctg gatggtaa 18
«<P0O> 129 <211> 18 20 <212> DNA <213> Escherichia coli
9940852929 §3fPRA¥%dga ccactacc 18 25 '

210> 20

<211> 22
<212> DNA

<213> Mus musculus

<400> 20
gaaggtggaa ttctaacctg ac

<210> 21

<211> 22

<212> DNA

<213> Mus musculus

<400> " 21
ccttgettgt cctttageta tg

210> 22

<211> 20
<212> DNA
<213> Escherichia coli

<400> 22
cttgggtgga gaggctattc

<210> 23

<211> 20

<212> DNA

<213> Escherichia coli

<400> 23
aggtgagatg acaggagatc

<210> 24

<211> 20

<212> DNA

<213> Mus musculus

<400> 24
accacagtcc atgccatcac

<210> 25

<211> 20

<212> DNA

<213> Mus musculus

<400> 25

- fccaccacce tgttgetgta

<210> 26
<211> 21
<212> DNA
<213> Mus musculus

<400> 26
atgcatcttt gecacgetat c

<210> 27

20

22

22

20

20

20

20

21



10

15

20

25

<211>
<212>

. <213>

<400>

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

<430>

20
DONA
Mus musculus

27

caaggctctt ctgaaccagg

28
18

DNA

Escherichia coli

28

ggtggcgctg gatggtaa

<Z210>
<211>
<212>
<213>

<400>

29

18

DNA

Escherichia coli

29

cgccatttga ccactacc

20

18

18



